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INTRODUCTION

GENERAL

Deficiency with the Golden Eagle Park Dam (GEP Dam) principal spillway and

related flood hazards to the Fountain Hills High School were originally identified in

the Fountain Hills (North) Floodplain Delineation Study (Contract FCD 92-04)

performed by George V. Sabol Consulting Engineers, Inc. (GVSCE, 1994). That

study identified that the principal outlet works (two 60" reinforced concrete pipes)

could not pass the 1DO-year flood without causing the emergency spillway to operate.

Flow through the emergency spillway (which was originally designed to operate only

for floods of magnitudes greater than the 1DO-year flood) resulted in discharge onto

and through the athletic field and flood hazard to the high school buildings. The

problem, which was discovered in 1994, had been exacerbated in 1991 when a 14"

sewer line was placed through one of the 60" principal outlet work pipes, reducing the

capacity of that pipe by half.

Deficiency with the emergency spillway, and the resultant dam safety issue was

identified in a dam break study of GEP Dam and four other dams that was performed

by GVSCE (1996a). That study identified that the emergency spillway could not pass

a 0.5 probable maximum flood (PMF) inflow design flood without overtopping the

earthen embankment of the dam. The consequences were that it was reasonable to

assume that the dam could be overtopped and fail during a severe storm event.

Significant property loss and hazard to the Town of Fountain Hills could result from

such a failure. Subsequently, the dam was classified as unsafe, non-emergency by the

Arizona Department of Water Resources (ADWR).

PURPOSE

The primary purpose of this project is to design alterations to the GEP dam and

spillway that meet ADWR dam safety requirements. The secondary purpose is to

diminish the flood hazard to the Fountain Hills High School located immediately to

the south (right abutment) of the dam and emergency spillway, and to the high school

athletic field that is located immediately below the emergency spillway.

SCOPE OF REPORT

This design report presents the results of analyses that were performed for the

alterations of GEP Dam and documentation relative to those alterations. The report is

cb/p:\28900095\reports\90%design report\design reporLdoc 1



to correspond to 90 percent design plans as of February 2000. The design report will

be expanded and modified, as appropriate, upon completion of the final design. The

design report is to present the major design issues for the purpose of design review

and to present the design conditions and assumptions. Supporting material is

contained in appendices at the end of the report. Design drawings, specifications and

special provisions are contained in separate submittals and are an essential part of the

design report by reference. A separate geotechnical report, Final Geotechnical

Investigation & Engineering Analysis Report Golden Eagle Park Dam 10 December

1999, is a supplement to this design report, and was submitted by AGRA Earth &

Environmental, Inc. (AEE).

cb/p:\28900095\reports\90%design report\design report.doc 2



BACKGROUND

GENERAL

Golden Eagle Park Dam, previously known as Dam 4, is situated 600 feet east of

Golden Eagle Boulevard, between Palisades Boulevard and Bainbridge Avenue.

Fountain Hills High School is located immediately east and south of the dam. The

upstream impoundment area between the dam embankment and Golden Eagle

Boulevard is Golden Eagle Park with softball fields, tennis and volleyball courts,

concession and equipment storage buildings, bathroom facilities, a playground area

and parking lots. An approximate 7.13 square mile watershed comprised of natural

desert, urban development and golf courses is tributary to the dam. Situated within

the watershed are three other dams named Aspen Dam (Dam 6), North Heights Dam

(Dam 11), and SunRidge Canyon Dam (Dam 7) which are located at various upstream

locations west of GEP Dam.

Figure 1, on page 4 is a map of the Town of Fountain Hills showing the location of

GEP Dam and the three upstream dams. The overall land surface slope is from west

to east and, as illustrated by Figure 1, failure of GEP Dam would cause a significant

flood hazard to the densely developed area to the east (downslope) of GEP Dam.

Figure 2, on page 5 is a map of the contributing watershed to GEP Dam. The location

of the primary washes and the three upstream dams are identified as well as the 1.38

square mile drainage area to GEP Dam that is not controlled by any of the three

upstream dams. The map also shows the location of the Fountain Hills High School

adjacent to and downstream of GEP Dam.

DESCRIPTION OF DAM

Golden Eagle Park Dam was designed by Trico International, Inc. (Trico) and

constructed by McCulloch Properties, Inc. during a period from 1970 - 1974.

Construction of the dam and preparation of as-built drawings was completed in late

1974 to early 1975. GEP Dam is presently owned and maintained by the Town of

Fountain Hills and the Fountain Hills Unified School District.

cb/p:\28900095\reports\90%design report\design report.doc 3
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Infonnation concerning the physical characteristics of GEP Dam and the geotechnical

properties of the earthen embankment were obtained from file data of the dam's

design and construction, the Phase I Inspection Reports under the National Dam

Safety Program by the Arizona Water Commission (presently ADWR), the three

previous GVSCE studies of GEP Dam, the recent AGRA Earth & Environmental,

Inc. (AEE) studies, and field reconnaissance.

Golden Eagle Park Dam is a zoned earthen embankment with a central inner core and

upstream and downstream shells. According to available infonnation, the inner core

is comprised of fine, high percentage clay material, while the outer zones are coarser

material with higher percentages of gravel and some cobble. The dam is equipped

with an uncontrolled principal outlet works near the left abutment and an emergency

spillway in the right abutment (see Figure 3, page 7 for a sketch of critical features of

the dam). The principal outlet works is comprised of two 60-inch reinforced concrete

pipes (RCP) located at the base of the maximum embankment section near the left

abutment. The RCP's discharge to a concrete stilling basin with an end sill acting as

an energy dissipater. Wooden piles at the inlet serve as a trashrack to prevent large

debris such as trees, from entering the conduit. Smaller debris is allowed to pass

through the conduit. In 1991, a 14-inch ductile iron pipe (DIP) sanitary sewer line

was installed at the flowline of the right principal outlet pipe. A concrete encasement

was poured around the 14-inch DIP pipeline resulting in an approximate 25 percent

reduction of the total principal outlet capacity (see Table 1). The impact of that

modification was analyzed and reported by Anderson-Nelson, Inc., and accepted by

ADWR. Recent structural analysis of the principal outlet RCP's indicates that they

are structurally sound as designed.
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TABLE 1
Physical Characteristics of Existing Golden Eagle Park Dam

Item Description
(1) (2)

Dam Type Zoned Earthfill

Dam Crest Length 660 Feet

Dam Slopes 1V:2H upstream; 1V:2H downstream

Dam Height (Max) 26.8 feet

Dam Crest Elevation (MSL) 1721.5 feet

Dam Crest Width 12 Feet

Drainage Area 7.13 square miles

Storage at Emergency Spillway Crest 95.8 acre-feet

Emergency Spillway Type Unlined earth wi concrete sill

Emergency Spillway Width 266 feet

Emergency Spillway Capacity at Dam Crest 12,750 cfs

Emergency Spillway Side Slopes 3:1

Emergency Spillway Crest Elevation 1714.86 feet

Principal Outlet Works 2-60 inch diameter RCP's, uncontrolled

Principal Outlet Works Capacity at Dam 955 cfs **, 750 cfs*
Crest

*With sewer line in place

**Full capacity, no sewer line

The emergency spillway is an earthen trapezoidal section with a 4.5-foot deep

concrete cut-off wall and is located at the southern (right) abutment of the dam. Flow

over the emergency spillway discharges directly onto and through the Fountain Hills

High School athletic field. The less frequent, higher peak discharges attain depths

that may cause a significant portion of the flows to spill southeasterly past the high

school cafeteria and into the campus area. Table 1 above summarizes the various

physical characteristics of the existing GEP Dam.

A pressure transducer water level recorder was installed at the inlet side of the

principal outlet works in December 1996 by the Flood Control District of Maricopa

County (FCDMC) as part of the Fountain Hills Flood Warning System. A piezometer

was installed at the downstream toe of the dam in 1998 to monitor ground water

levels under the dam. There are no other monitoring devices for the dam.

cb/p:\28900095\reports\90%design report\design report.doc 8



PREVIOUS STUDIES

The most recent study of GEP Dam is the Design Issues & Alternatives Report

(Stantec, 1999). That report presents the evaluation of seven alternatives for

achieving resolution of the dam safety and related flood hazard problems of GEP

Dam. The report also addresses design issues that are largely reflective of conditions

and desires relative to the Town's Golden Eagle Park and the Fountain Hills Unified

School District's flooding issues for the school. That report recommended

Alternative F be selected for design, and this design report provides engineering

analyses and design information for the selected alternative.

In addition to the Stantec report, as referenced above, three recent studies of the

Fountain Hills area document flooding and dam safety issues for GEP Dam. The first

is a floodplain delineation study of the northern Fountain Hills area conducted by

GVSCE (1994). The results of this study indicate that for existing watershed

conditions, GEP Dam's emergency spillway operates for about 5.3 hours with a peak

discharge of about 320 cfs during the 100-year flood. Under future watershed

conditions (ultimate development of the Fountain Hills community), the emergency

spillway will discharge about 480 cfs during the 100-year flood and will also operate

during lesser floods such as the 10-year event. It is evident that the existing principal

outlet works of

cb/p:\28900095\reports\90%design report\design report.doc 9
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GEP Dam does not have adequate capacity to convey the 100-year flood (nor the 10

year flood under future conditions,) without forcing flow over the emergency

spillway. Operation of the emergency spillway may result in flooding of the adj acent

high school campus and athletic field. This condition, especially for the more

frequent floods, is undesirable.

The second study is a dam break analysis conducted by GVSCE, under contract with

Anderson-Nelson, Inc., for five dams within the Town of Fountain Hills. The report

documenting the results of that study is entitled; Town of Fountain Hills Dam Break

Analysis for Golden Eagle Park Dam, Hesperus Wash Dam, Aspen Dam, North

Heights Dam and SunRidge Dam, (GVSCE, 1996a). The purpose of the study was to

prepare an Emergency Action Plan for each of the five dams, including dam break

inundation mapping. The dam breach analysis indicates that GEP Dam is overtopped

by about 3.9 feet during a 0.5 PMF inflow flood. The inflow design flood (IDF) used

in that analysis is a result of 0.5 PMF spillway releases from Aspen Dam (Dam 6) and

SunRidge Canyon Dam (Dam 7), inflow from an assumed piping breach of North

Heights Dam (Dam 11) and the 0.5 PMF runoff from the intermediate 1.38 square

mile subbasin between GEP Dam and the upstream dams. The assumption that North

Heights Dam fails by piping, although reasonable for a dam break analysis, is

considered too severe a spillway design criteria for use in designing modifications to

GEP Dam. A third study, described below, estimated the 0.5 PMF spillway design

flood without the assumption of a piping breach of any of the three upstream dams.

The analysis without the North Heights Dam breach results in 2.4 feet of overtopping

of GEP Dam. Therefore, prudent assumptions for flood hydrology indicate that GEP

Dam will be overtopped by a spillway design flood resulting in likely dam breach.

The third study is reported in the Reconnaissance Study and Alternative Evaluation

for Golden Eagle Park Dam, Interim Report (GVSCE, 1996b) and the Fountain Hills

ADMP, Final Report (GVSCE, 1997). The reconnaissance level study evaluated five

alternatives:

Alternative No.1 - Do nothing.

Alternative No.2 - Remove GEP Dam.

Alternative No.3 - Modify the upstream dams.

Alternative No.4 - Construct an additional upstream dam.

Alternative No.5 - Modify GEP Dam.

The reconnaissance level study recommended Alternative No.5, and two options for

modifying GEP Dam were presented.

cb/p:\28900095\reports\90%design report\design report.doc 11



The feasibility level design for modifications to GEP Dam and supplemental

information for the recommended alternative are presented in the Final Report. The

recommended modifications included enlarging the principal outlet works by adding a

box culvert parallel to the existing principal outlet works thus avoiding the relocation

of the sewer line. It was recommended that the emergency spillway be modified by

increasing the crest length while maintaining the crest elevation throughout the

enlargement. These suggestions for dam modifications have been carried over to be

developed into a final design as described in this report.

ABE recently completed a safety inspection (AEE, 1998b) and geotechnical

investigation (AEE, 1998a) of the dam. Based on those studies, it is AEE's opinion

that there are no significant geotechnical deficiencies in the dam or its spillway, that

the foundation and embankment of the dam are functioning properly and that the dam

is safe. The geotechnical work associated with the proposed modifications to increase

the height of the dam, modify existing spillways, and add an auxiliary spillway are

reported in the separate AEE geotechnical report.

SURVEY & MAPPING

Mapping for the hydrology studies is described in the Fountain Hills (North)

Floodplain Delineation Study (GVSCE, 1994). Mapping of the impoundment area is

based on September 1996 aerial photography that was obtained as part of the Fountain

Hills Area Drainage Master Study, (GVSCE, 1997). Surveying was conducted as part

of the present study to verify elevations in the ball field areas of the 1996 map.

Field surveys were conducted during February through April 1999 to obtain data to

map the area of the dam, its appurtenant structures, park facilities that are not

represented in the 1996 map, and certain features in the athletic field. The map that

was generated from the field surveys was used for design purposes. The 1999

mapping of the dam and vicinity has been integrated into the 1996 map as a

composite for the impoundment area.

cb/p:\28900095\reports\90%design report\design report.doc 12



ALTERATIONS TO THE DAM

EMBANKMENT RAISE

The earthen embankment of the dam will be raised five feet from its present elevation

of 1721.5 feet to elevation 1726.5. The existing dam has 1V:2.3H slopes on both the

upstream and downstream embankment, and has a 12-foot crest width. The raise will

be accomplished by adding new embankment to the upstream slope only using a

1V:2H slope and a 12-foot crest width.

Rainfall induced erosion of the downstream slope will be repaired by earthen fill and

compaction. The upstream slope will be stripped to a depth of approximately 2 feet

prior to raising the embankment. All trees and deep-rooted brush will be cleared from

the slopes prior to construction. A layer of rip-rap will be placed at the toe of the

upstream toe of the raised embankment in Cloudburst Wash to protect the toe of the

dam (see Appendix M for analysis and sizing of erosion protection at the upstream toe

of the dam).

The raise of the embankment will provide increased surcharge head on the emergency

spillway during the inflow design flood and will maintain a minimum of 3 feet of

residual freeboard for the inflow design flood.

The hydraulic height of the dam, measured as the vertical distance from the lowest

elevation of the outside limit of the downstream toe of the embankment at its

intersection with the natural ground surface to the emergency spillway crest elevation,

will remain unchanged after the dam alterations.

EMERGENCY SPILLWAY

The emergency spillway, constructed in the right abutment of the dam, will be

enlarged 90 feet (from an overall crest length of 266 feet to 356 feet). The

enlargement will be achieved by removing the top 8.6 feet of existing dam

embankment for a length of 90 feet. The existing spillway has a 4.5' deep concrete

cutoff wall extending along the 266 feet of spillway crest. This existing concrete

cutoff wall will be extended the full 90-foot length of the spillway enlargement. The

widened section of the spillway cutoff wall will be 2.0 feet lower than the existing

spillway cutoff wall. This widened section of the spillway will be backfilled level

with the existing spillway with an erodible "fuse plug" fill. This fill will consist of a

uniform gravel which will wash away rapidly when water begins to flow over the

spillway (see Appendix M for analysis of emergency spillway "fuse plug"). The new

cb/p:\28900095\reports\90%design report\design reporLdoc 13



90-foot wide section of the emergency spillway will have a greater capacity due to the

erosion of the "fuse plug" and corresponding increased depth of flow over the

spillway crest (analysis of this "fuse plug" fill is presented in Appendix M).

The right end of the embankment where it forms the left side of the emergency

spillway will be protected by a gabion slope that is tied to the concrete cutoff wall.

The right side of the emergency spillway, adjacent to the school grounds, will be

defined by a concrete floodwall that will begin at the sidewalk access to the

amphitheater and extend upslope into the existing high ground. The floodwall will

provide protection to the school grounds during spillway discharges. The height of

the concrete floodwall will be set at the design water surface elevation (see

Appendix K for structural analysis calculations of the floodwall).

Erosion protection of the emergency spillway immediately downstream of the

concrete cutoff wall consists of a one-foot thick gabion mattress anchored to the slope

with steel posts (see Appendix M for analysis and sizing of the gabion erosion

protection).

AUXILIARY OUTLET WORKS

An auxiliary outlet works will be added to the dam to provide increased discharge

capacity for the more frequent floods (less than the 100-year). The auxiliary outlet

works will consist of a concrete box culvert structure installed in the embankment

about 110 feet to the south of the existing principal outlet works. The box culvert

will be 4 feet high by 10 feet wide and 115 feet long. The auxiliary outlet works will

include upstream headwalls and a steel trashrack (see Appendix K for structural

analysis of auxiliary outlet works). It will discharge to a concrete energy dissipator

and into an excavated channel that will return flow to Ashbrook Wash downstream of

the principal outlet works. This excavated channel will be lined with rip-rap erosion

protection to prevent scour during operation of the outlet works (see Appendix M for

analysis and sizing of the rip-rap erosion protection).

Installation of the auxiliary outlet works will require excavation of the earthen

embankment near its maximum section. The excavated embankment is to be rebuilt

to conform to the existing and raised embankment sections. Placement of

embankment fill is discussed in the geotechnical report. A sand diaphragm around

the culvert will be used for seepage control.
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A downstream access barrier on the box culvert is not proposed, but hydraulic

analysis indicates that an appropriately designed barrier could be installed without

adversely impacting the hydraulic performance (see Appendix G).

PRINCIPAL OUTLET WORKS

A structural analysis of the principal outlet works was performed by T.Y. Lin

International, Inc. assuming a 7-foot raise of the embankment. The analysis indicates

that an acceptable factor of safety is available for that load condition. The actual raise

is 5 feet, thus the factor of safety is higher than calculated for the design condition.

Documentation for the structural analysis is provided in Appendix H. A utility casing

will be installed in the 60 inch pipe containing the encased sewer. The pipe will then

be grouted shut at both ends. The other 60 inch pipe will be extended upstream

through the new dam embankment. The downstream energy dissipater will be left

intact. New concrete headwalls will be installed to accommodate the upstream

embankment raise. The existing timber trashrack will be removed and a steel

trashrack incorporated into the new inlet headwalls.

The existing principal outlet works, in conjunction with the proposed auxiliary outlet

works, will have adequate capacity to route the 100-year, future (full build-out

condition) flood through the impoundment and outlets without initiating flow over the

emergency spillway. It should be noted however, that the auxiliary and principal

outlet works provide relatively small discharge capacity during large floods, such as

the Inflow Design Flood, compared to the capacity of the enlarged emergency

spillway.
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GEOTECHNICAL CONSIDERATIONS

A separate geotechnical report is provided as a supplement to the design report. The

geotechnical report was prepared by AGRA Earth & Environmental (ABE) and is

titled Geotechnical Investigation Report & Engineering Analysis (December 1Olh,

1999). The geotechnical report addresses the following topics:

• Embankment raise, including stability analyses and seismic hazard and earthquake

design.

• Seepage analysis.

• Excavation of the embankment for construction of the auxiliary spillway and

reconstruction of the embankment.

• Seepage control (sand diaphragm) for the auxiliary spillway.

• Geotechnicai investigations for erosion protection at the emergency spillway.

cb/p:\28900095\reports\90%design report\design report.doc 16



FLOOD HYDROLOGY

GENERAL

Alterations to GEP Dam are required to meet current State of Arizona dam safety

regulations as administered by ADWR. The inflow design flood (IDF) requirement

for GEP Dam based on its size and hazard classification is the 0.5 probable maximum

flood (0.5 PMF). Alterations to the principal spillway and installation of an auxiliary

spillway were based on the 100-year, future condition flood (full build-out condition

in the watershed). The lOO-year, future condition flood was also used to evaluate

cumulative impacts to the floodplain of Ashbrook Wash in conjunction with GEP

Dam alterations, modifications to Ashbrook Wash, and urbanization in the watershed.

The 100-year, existing condition flood (using 1994 watershed conditions) was used to

evaluate floodplain impacts to Ashbrook Wash as a result of alterations to GEP Dam.

The 10-year, future condition flood was used to evaluate flood impacts to Golden

Eagle Park.

CONSIDERATION OF THE THREE UPSTREAM DAMS

There are three existing urban flood control dams, SunRidge Canyon, North Heights

and Aspen Dams, within the contributing drainage area upstream of GEP Dam. These

dams were designed using the same criteria as GEP Dam and were constructed during

the same general time period. The purpose of these dams is to provide urban flood

attenuation. Although dam safety studies do not indicate that any of the three

upstream dams is expected to be overtopped during the inflow design flood (0.5

PMF), they do not necessarily meet the current dam safety requirements of ADWR.

Specifically, less than three feet of residual freeboard is available within the

impoundment areas of the dams when routing the inflow design flood (IDF).

Additionally, failure of one or more of the three upstream earthen dams by piping

during the inflow design flood could be a possibility (though highly unlikely).

Therefore, reasonably prudent assumptions must be made regarding the hydrologic

and hydraulic conditions for the three upstream dams in order to analyze and design

the modifications to GEP Dam. Considerations of the three upstream dams and the

recommended approach is presented in the IDF Hydrology section. Other than the

potential impact of the three upstream dams on the magnitude of the IDF for GEP

Dam, there are no other interrelated design issues between those dams and GEP Dam.
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IDF HYDROLOGY

The recommended selection of the inflow design (IDF) for GEP Dam is presented in a

memorandum dated 4 March 1999 (See Appendix A). Two IDF's have been

recommended for evaluating and designing the emergency spillway. The first (IDF1)

assumes a concurrent piping breach of the North Heights Dam during the 0.5 PMF

event. The second (IDF2) is also based on the 0.5 PMF event but without a

concurrent upstream dam break. Assumptions and documentation of the two IDF's

are provided in Appendix A.

For this final design report, modifications to GEP Dam have been based on routing

the IDF2 through the modified dam while maintaining a minimum of 3 feet of

residual freeboard. IDF1 was used to evaluate the performance of the modified dam

with regard to overtopping or allowing encroachment into the 3 feet of residual

freeboard only.

IO-YEAR & IOO-YEAR FLOOD HYDROLOGY

Flood hydrology, other than IDF hydrology as previously discussed, needed to be

defined to complete the analysis and design of alterations to GEP Dam. The

following additional flood hydrology was used to evaluate modifications:

100-year, future condition - for design of the principal and auxiliary spillway, and

evaluation of the impact of spillway modifications on the Ashbrook Wash floodplain.

100-year, existing condition - for evaluation of spillway modifications to the existing

(1994) Fountain Hills (North) FDS and current FEMA flood insurance rate maps.

10-year, future condition - for evaluation of spillway modifications on recent

downstream roadway crossing improvements and for evaluation of frequent flooding

impacts on the park facilities.

The 10-year and 100-year hydrologic analyses were obtained from HEC-1 models

developed during the Fountain Hills (North) FDS (GVSCE, 1994). Appendix B

contains the HEC-1 files that were used to estimate the three floods defined above.

The hydrologic models contain watershed parameter input as prepared for the Fountain

Hills (North) FDS. Electronic files of all HEC-1 models are provided in Appendix 1.
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RESERVOIR AREA & STORAGE CAPACITY
RELATION

The Town of Fountain Hills has improved the storage impoundment area of GEP

Dam by developing it into a recreational facility called Golden Eagle Park. This

development occurred since the dam was constmcted, and for the most part, since

completion of the floodplain delineation study (GYSCE, 1994). As part of this study,

the park area was field surveyed for the purpose of verifying and updating the

previous mapping (September 1996). This updated mapping was used to establish the

storage capacity relation for the dam. The stage/storage data was obtained graphically

from the electronic mapping files (Auto CAD R14). This relation is shown in Figure

5, page 21, along with the original storage capacity relation from the floodplain

delineation study (GYSCE, 1994). The current and original storage capacity relations

are nearly identical indicating that park improvements were accomplished with no

significant importation or removal of soil within the park and that sedimentation of

the impoundment has not become a factor at this time. The current storage capacity

relation as listed in Table 2, page 20, is used in all the flood routing analyses.

The corresponding area capacity relation is shown in Figure 6, page 21, and is also

listed in Table 2, page 20. The storage and area capacity relations for GEP Dam as of

1999 are also shown in Stantec "Plans For The Constmction Of Golden Eagle Park

Dam Modifications", PCN.6700331, FCD Contract No. 1999C071, Febmary 2000.
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Table 2

Golden Eagle Park Dam

Stage-Area and Stage-Capacity Relations as of 1999

Elevation
feet
(1 )

1695.00
1697.00
1698.00
1699.00
1700.00
1702.00
1704.00
1706.00
1708.00
1710.00
1712.00
1714.00
1714.80
1715.20
1715.60
1716.00
1716.40
1717.40
1717.80
1718.00
1720.00
1722.00
1724.00
1726.00
1728.00

Area
acres

(2)

0.00
0.01
0.02
0.10
0.23
0.47
0.91
4.40
7.46
9.78
12.61
15.43
16.60
17.18
17.76
18.34
18.75
19.78
20.20
20.40
21.44
21.55
21.97
22.93
23.19

Volume
acre-feet

(3)

0.00
0.00
0.02
0.08
0.24
0.93
2.29
7.17
18.89
36.80
58.41
86.41
99.21
105.97
112.96
120.18
127.60
146.86
154.86
158.92
200.75
243.75
287.27
332.16
378.27
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SPILLWAY HYDRAULICS

EMERGENCY SPILLWAY

Hydraulic capacity of the emergency spillway is analyzed by the weIr equation,

Q = CLH3/2
• The enlarged emergency spillway consists of the existing emergency

spillway with a crest length (L) of 266 feet (measured along the length of the concrete

cutoff wall) and the expanded portion with a crest length (L) of 90 feet. The

hydraulic head (H) is measured from the crest of the concrete cutoff wall (elevation

1714.86 feet for the existing spillway and 1712.86 for the enlarged section) to the

water surface elevation in the impoundment sufficiently upstream of the crest such

that the velocity head is essentially zero. The discharge coefficient (C) is selected as

2.6 for the enlarged portion of the emergency spillway (see Figure 4, on page 10 for a

typical section through the enlarged portion of the emergency spillway). That portion

of the spillway acts hydraulically as a broadcrested weir for which a coefficient of 2.6

is reasonable. For the existing portion of the emergency spillway, field observation

indicates that development of facilities within the park and regrading of the land

surface within the approach to the spillway could affect the discharge capacity of the

existing portion of the emergency spillway. The park facilities in this area were

surveyed as part of this project and the 1996 mapping was revised to represent the

regraded land surface and the park facilities. Those facilities include vertical block

retaining walls for volleyball courts, ramadas with picnic tables, a bridge across

Cloudburst Wash, a parking lot and landscaping. These facilities, constructed since

the dam was built and after the 1994 floodplain delineation study could result in

reduced hydraulic capacity of the emergency spillway due to flow obstructions and

reduction in flow momentum. An unobstructed broadcrested weir would have a

discharge coefficient of about 2.6. However, due to the recently constructed park

facilities, a weir coefficient of 2.4 was used to estimate the discharge capacity of the

existing emergency spillway This results in about an 8 percent reduction in the

discharge capacity as compared to an equivalent, unobstructed spillway.

Calculation of the emergency spillway capacity is listed in Table 3 and graphed in

Figure 7. Interpolating from Table 3, the maximum discharge through the emergency

spillway for IDF2 is about 24,200 cfs. Using a total crest length of 356 feet (266 feet

plus 90 feet), the unit discharge is 68 cfs/ft. At peak discharge, the hydraulic head on

the existing portion of the spillway is about 8.6 feet (1,723.45 feet minus 1,714.86

feet) with a critical depth of5.7 feet and a flow velocity at critical depth of about
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Table 3

Golden Eagle Park Dam
Spillway Capacity Table (with alterations to spillway & outlets)

Discharge, in cfs
Reservoir Water

Existing Enlarged (d) Combined Auxiliary PrincipalSurface Total of all
Elevation

Emergency Emergency Emergency Outlet Outlet
Spillways

(feet)
Spillway Spillway Spillway (Unclogged) (Unclogged)

(1 ) (2) (3) (4) (5) (6) (7)

1695.008 0 0 0 0 0 0

1700.00 0 0 0 283 131 414

1706.00 0 0 0 613 276 889

1712.00 0 0 0 803 365 1168

1714.86b 0 0 0 879 402 1281

1715.00 20 764 784 881 403 2068

1717.50 2676 2384 5061 945 429 6435

1722.00 12078 6530 18607 1041 474 20122

1724.00 17525 8771 26296 1082 488 27866

1726.50c 25222 11866 37088 1127 507 38722

a = Principal outlet works invert elevation
b = Emergency spillway crest elevation
c = Embankment top elevation
d = Assume fuse plug fill has eroded away
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13.6 fps. At the break of the horizontal crest of the spillway and at the downstream

slope of the spillway chute the flow depth is estimated at 0.7 critical depth (about 4

feet). The flow velocity over the spillway chute is estimated at about 20 fps. The

flows would then accelerate down the chute reaching estimated maximum velocities

of about 25 fps at the toe. These estimated flow depths and velocities would be

erosive to an earthen spillway and chute.

On the enlarged portion of the spillway, the hydraulic head is about 10.6 feet (1723.45

feet minus 1712.86 feet) for which critical depth is about 6.4 feet with a flow velocity

of about 14.31 fps. At the break of the horizontal crest of the spillway and the down

stream slope of the chute the flow depth is estimated at 0.7 critical depth or about 4.5

feet.

Based on anticipated spillway hydraulics, the need for spillway erosion protection was

investigated. Field exploration of conditions in the existing emergency spillway were

conducted. Excavation of test pits in the crest and amphitheater area under the

direction of AEE were performed (see the AEE geotechnical report). Although the

spillway was originally designed and presumably constructed with a grouted riprap

spillway crest and chute, such erosion protection does not currently exist.

Furthermore, the masonry amphitheater steps would not withstand even moderate

flows much less the spillway design flows. It was concluded that the spillway would

experience erosion during spillway operation. Further consideration of spillway

erosion potential indicates the following:

1. Although spillway flows are erosive to the earthen structure, the duration of

spillway operation is expected to be short (see Figure 8). Therefore, there will be

limited opportunity for erosion to propagate through the earthen structure to cause

breach of the impounded waters below elevation 1714.86 feet.

2. The likely erosion path through the existing emergency spillway is quite long and

would require a massive headcut through that earthen section to breach the dam.

3. The shortest erosion path is where the spillway is being enlarged and a portion of

that erosion path would be through embankment fill.

Based on the above considerations the recommended spillway erosion protection will

consist of rock-filled gabions and Reno mattresses on the crest and chute of the

enlarged portion of the emergency spillway and extending approximately 20 feet into

the existing portion of the emergency spillway. The estimated limiting velocity for

the one-foot thick gabion mattress is 21 fps (see Appendix M for analysis of

emergency spillway erosion protection). The gabions will be anchored to the slope
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with steel posts, to prevent high velocity flows from shifting the gabions down the

chute.

AUXILIARY OUTLET WORKS

The proposed auxiliary outlet works is to be a 4-foot high by 10-foot wide reinforced

concrete box culvert with a drop inlet. The hydraulic capacity of the auxiliary

spillway was analyzed using the methodology set forth in the Hydraulic Design of

Highway Culverts (Federal Highway Administration, 1985) and implemented with the

FHWA's HY8 program. Hydraulic calculations are provided in Appendix D.

The auxiliary outlet works is equipped with an inclined, steel bar trashrack within the

headwall and wingwalls of the inlet. The trashrack was designed so as not to reduce

the capacity of the box culvert even after trapping debris (a 50 percent clogging factor

was used). Analysis of the trashrack is provided in Appendix E. An access barrier

for the outlet of the box structure was not specified in the design but a hydraulic

analysis was performed to determine that if one was installed at a later time whether it

would adversely affect the hydraulic performance of the auxiliary outlet works. It was

determined that an access barrier of the same configuration as the trashrack would not

impede the hydraulic performance of the outlet works (see Appendix G). A future

installation of an access barrier would require an appropriate hydraulic analysis

depending upon the actual configuration of the proposed structure.

For the outlet of the box culvert, a concrete "hydraulic jump" energy dissipator was

analyzed and designed for the 100-year discharge (see Appendix F). Results of the

analysis indicate that a hydraulic jump would be contained on the apron of the

proposed dissipator and the conjugate depth downstream of the jump would coincide

with the tailwater depth in the return channel to Ashbrook Wash, thus producing no

adverse scour effects downstream of the dissapator.

PRINCIPAL OUTLET WORKS

The existing principal outlet works (two 60" RCP's) will be modified at the upstream

end only. Alterations include removal of the existing timber trashrack, plugging one

of the barrels of the outlet works, and installing a new concrete headwall, wingwalls

and an inclined steel-bar trashrack at the inlet. The trashrack is designed to provide

full discharge capacity with a 50 percent clogging factor due to debris (see Appendix

E). The outlet energy dissipator of the principal spillway will remain un-altered. The

existing 14-inch concrete encased DIP sewer line will be left in place within the 60

inch concrete pipe, and the pipe will be grouted shut at both ends. The hydraulic
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capacity of the principal spillway was calculated to account for the reduction of flow

area.

The hydraulic capacity of the principal outlet works was analyzed using the

methodology set forth in the Hydraulic Design of Highway Culverts (Federal

Highway Administration, 1985) and implemented with the HY8 program. Hydraulic

calculations are provided in Appendix D.

The capacity of both outlet works structures (principal and auxiliary) would be

affected by tailwater conditions during operation of the emergency spillway. The

outlet works rating curves reflect the proper discharge values based on tailwater

conditions incorporated into the HY8 calculations (see Appendix D).

SPILLWAY CAPACITY RATING TABLE

The capacity of the enlarged emergency spillway, new auxiliary outlet works, and the

reduced principal outlet works are shown in Table 3 and illustrated in Figure 7. That

combined spillway capacity relation is used in the HEC-l routings of the various

design floods through the reservoir and spillways.
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RESERVOIR ROUTING

Routing of the two inflow design floods (IDF1 and IDF2) and the 100-year and

10-year future condition floods were performed using reservoir routing methodology

in the HEC-1 models (mentioned in the "Previous Studies" section, pages 9-11 and in

the "10-year & 100-year Flood Hydrology" section on page 18). The spillway

capacity and storage capacity relations for the enlarged spillway and raised

embankment were also obtained from the HEC-1 models (model output is provided in

Appendix C).

Comparison of the inflow and outflow hydrographs for the two IDF's and the two

design floods are shown in Figure 8 and Figure 9 on pages 29 and 30. The inflow and

outflow hydrographs for the 100-year, existing condition flood is shown in Figure 9

for reference purposes only. That hydrologic condition was not used for design.

Maximum water surface elevations for each flood along with peak discharges for the

dam's combined outlet works and spillway are listed in Table 4, page 31. The

elevation of the raised dam embankment is 1726.5 feet. IDF2 was used to define the

elevation of the emergency spillway and the height of the embankment raise. The

residual freeboard for IDF2 was set at three feet (design elevation 1726.5). For IDF1,

the residual freeboard was calculated to be 0.42 feet.
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Table 4

Golden Eagle Park Dam

Results of Reservoir Flood Routings (with alterations to dam)

100-year 10-year
IDF2 IDF1 Future Future
(1 ) (2) (3) (4)

Maximum Water Surface Elevation, ft 1723.39 1726.07 1714.61 1709.18

Peak Discharges, cfs

Combined Spillways 25595 37009 1271 1038
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DEWATERING PLAN

GENERAL

Dewatering is required to allow construction of the proposed auxiliary outlet works

reinforced concrete box culvert, sand diaphragm, subdrain system, and backfill and

the inlet structure for the principal outlet works on firm dry ground. Construction on

a saturated subgrade or under water will not be allowed.

GEOTECHNICAL INVESTIGATION

The Geotechnical Investigation Report (AEE 1998) identifies water in three borings

through the dam embankment. An artesian aquiclude was encountered in Boring No.

3 at an elevation of 1679.0 feet. The water level eventually stabilized at elevation

1691.5 feet. Boring No.2 also had water at elevation 1695.4 feet. Boring No.1 was

dry to a depth of 45 feet or elevation 1677.0. Boring No. I is located approximately

at the existing principal spillway outlet, Boring No.2 is located in the vicinity of the

proposed auxiliary spillway outlet and Boring No.3 is located south of the proposed

auxiliary spillway outlet, closer to the emergency spillway. Estimated levels of

groundwater in the general project site vicinity, based on maps presented by Hammett

and Heather (1995), varies from elevation 1324 to 1338 which is approximately 350

feet lower than the levels measured in the borings. The water encountered in the

borings is most likely a perched water table due to irrigation of the park and possibly

from the golf course and lake upgradient from the dam. Nevertheless, some level of

dewatering will be required.

DEWATERING PLAN

The Contractor is required to prepare plans for surface water diversion and dewatering

during construction and to take responsibility for the plan. The dewatering plan must

address the handling and removal of water from all sources including groundwater. A

proposed plan for dewatering will not be prepared by the Engineer, and design,

construction, implementation, and operation of the dewatering plan is the sole

responsibility of the Contractor.

Water must be removed so work can be performed in the dry without damage to

foundation soils. Prior to beginning any work on dewatering the worksite excavations

and foundations, the Contractor must submit the plan for approval by the Engineer.

The plan must show the proposed method for dewatering; and removal of water from

excavation and foundations. The Contractor must construct and maintain all
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necessary cutoffs, cofferdams, channels, dikes, berms, flumes, drains, sumps, pumps,

erosion control measures and/or other temporary diversion and protection works

necessary for dewatering during construction. The Contractor must furnish, install,

maintain, and operate all necessary pumps, equipment, and other facilities for

dewatering and removal of water from the various parts of the project and for

maintaining the foundations, excavations, and embankment free from water as

necessary for constructing each part of the project in the dry.

The Contractor must drain or otherwise positively dewater borrow areas, embankment

areas, structural excavations, trenches, and other areas as necessary to permit

satisfactory construction at all times. When an excavation extends below the water

table, dewatering must be accomplished in a manner that will maintain stability of the

excavated slopes and bottom of the excavation, and will result in all construction

operations being performed in the dry. The use of a sufficient number of properly

screened sumps, wells, or other equivalent methods may be necessary for dewatering.

During the excavating, placing, and compacting of the embankment materials and

concrete, trench excavation, placing pipe, trench backfill, or structural excavation, the

water level at every point in the excavation must be maintained below the bottom of

the excavation.

PERMITS

A temporary dewatering permit from ADWR is required and, the Contractor must

familiarize himself with, and comply with, all applicable codes, ordinances, and

statutes and bear sole responsibility for penalties imposed for noncompliance.

DAMAGE

The Contractor will be responsible for, and must repair at his expense, any damage to

the embankments, foundations, structures, or any other part of the project caused by

excessive groundwater. In the event the construction area is flooded or otherwise

damaged by water, Contractor must clean up and repair the damage, dry out or

remove material in foundations and embankments deemed too wet, weakened, or

contaminated for proper foundation or fill material by the Engineer, all at the

Contractor's expense.
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SURFACE WATER DIVERSION PLAN

GENERAL

Diversion of surface water from Ashbrook Wash and Cloudburst Wash as well as

local runoff is required to allow construction of the proposed auxiliary outlet works

reinforced concrete box culvert, sand diaphragm, subdrain system, and backfill and

the inlet structure for the principal outlet works on firm dry ground and to prevent

damage to the existing embankment or overtopping of the emergency spillway.

The diversion plan selected will represent a compromise between the cost of the

diversion facilities and the amount of risk involved. The diversion plan must

minimize the potential for serious flood damage to the work in progress at a minimum

of expense. The following factors should be considered to determine the best

diversion plan:

1. Streamflow characteristics such as frequency, duration and magnitude of runoff

2. Size and frequency ofthe desired diversion flood

3. Methods of diversion

4. Specifications requirements

STREAMFLOW CHARACTERISTICS

Streamflow records provide the most reliable information regarding streamflow

characteristics and should be considered in developing the diversion plan. The

District operates an Alert station at the dam and will provide data on streamflow and

reservoir levels that have been recorded at this station. However, this data is limited

since the Alert station was installed only recently. It is doubtful that any other

streamflow data is available for the watershed. A statistical method of predicting the

streamflow using standard hydrology methods is recommended. Use of previously

performed IO-year flood estimation is also recommended.

SELECTION OF DIVERSION FLOOD

It is not economically feasible to divert the largest flood that is expected to occur at

the site and consequently a lesser requirement is used. The cost of the diversion

works must be less than or equal to the anticipated damage that would occur if a flood

occurred during construction. Additionally, a smaller diversion works will cause less
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damage downstream and pose a smaller safety threat if it fails due to a larger event. It

is recommended that at the minimum, the diversion works should safely divert flows

from the average annual runoff event. Additionally, if the diversion works can be

built larger to handle the 5 or 10 year event with minimal increase in cost over the

average annual event, the decreased risk (both monetary and safety) may be desirable

to both the Contractor and the District.

METHODS OF DIVERSION

Common methods for diverting streams during construction involve one or more of

the following provisions: an embankment or cofferdam upstream of the dam with

provisions to outlet the water through tunnels driven through the abutments, conduits

through or under the dam, temporary channels through the dam.

Alternative A - A cofferdam is constructed upstream of both the principal and

auxiliary spillways. A pipe or channel drains the cofferdam through the dam next to

the auxiliary spillway conduit. An advantage of this diversion is that it allows

construction to proceed simultaneously on both the auxiliary and principal spillway.

A disadvantage is that failure of this diversion will result in potentially a large flow

downstream and increased damage to the dam and downstream due to this higher

flow. The design ofthe cofferdam should be such that this flow is limited to less than

the 100-year runoff. This method is also more costly as it requires a higher cofferdam

and construction of the pipe or channel outlet works.

Alternative B - Since the principal spillway for the dam is already in place, diversion

of nmoff can be directed by berms and dikes to the principal spillway during

construction of the auxiliary spillway. During, construction of the new inlet structure

on the principal spillway, a second diversion is required to direct the runoff to the

completed auxiliary spillway. The advantages of this method are that it is less

expensive and easy to construct since it requires no temporary conduits or channels.

It also poses less of a threat of damage to the dam or downstream since less water is

impounded and the flow through the spillway is no higher than it normally would be

without the diversion. A disadvantage is that it does require that the construction be

phased and the diversion be moved from the principal to the auxiliary spillway after

construction is finished on the auxiliary spillway. This may result in an increase in

construction time.
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SPECIFICATION REQUIREMENTS

The Contractor is required to prepare plans for diversion and care of water during

construction and to take responsibility for the plan. The plan must address the

handling and removal of water from all sources including surface and groundwater. A

proposed plan for diversion has been prepared but will not be part of the bid package.

Final design, construction, implementation, and operation of the diversion and care of

water plan is the sole responsibility of the Contractor.

Water must be removed so work can be perfoffi1ed in the dry without damage to

foundation soils. Prior to beginning any work on diverting and dewatering the

worksite excavations and foundations, the Contractor must submit the plan for

approval by the Engineer. The plan must show the proposed method for diversion of

surface water from around the construction site and protection of the site from surface

water and all other water during construction; dewatering; and removal of water from

excavation and foundations. The Contractor must construct and maintain all

necessary cutoffs, cofferdams, channels, dikes, berms, flumes, drains, sumps, pumps,

erosion control measures and/or other temporary diversion and protection works

necessary for diversion and care of all water during construction, and until the project

is completed. The Contractor must furnish, install, maintain, and operate all

necessary pumps, equipment, and other facilities for dewatering and removal of water

from the various parts of the project and for maintaining the foundations, excavations,

and embankment free from water as necessary for constructing each part of the project

in the dry.

The Contractor must drain or otherwise positively dewater borrow areas, embankment

areas, structural excavations, trenches, and other areas as necessary to permit

satisfactory construction at all times. When an excavation extends below the water

table, dewatering must be accomplished in a manner that will maintain stability of the

excavated slopes and bottom of the excavation, and will result in all construction

operations being performed in the dry. The use of a sufficient number of properly

screened sumps, wells, or other equivalent methods may be necessary for dewatering.

During the excavating, placing, and compacting of the embankment materials and

concrete, trench excavation, placing pipe, trench backfill, or structural excavation, the

water level at every point in the excavation must be maintained below the bottom of

the excavation.
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DAMAGE

The Contractor will be responsible for, and must repair at his expense, any damage to

the embankments, foundations, structures, or any other part of the project caused by

surface water, groundwater, or failure of any part of the diversion or protective works.

In the event the construction area is flooded or otherwise damaged by water,

Contractor must clean up and repair the damage, dry out or remove material in

foundations and embankments deemed too wet, weakened, or contaminated for proper

foundation or fill material by the Engineer, all at the Contractor's expense. The

Contractor will be responsible for, and must repair at his expense, any damage to

areas downstream of the construction site caused by failure of any part of the

diversion or protective work. The Contractor must inspect, monitor, and repair

cofferdam and other diversion works to maintain them in a safe condition. Erosion

damage to any fills must be repaired using materials and methods approved by the

Engineer. Contractor shall repair all erosion damage to a condition that existed prior

to erosion occurring. The only exception to this is in the event damage to the work is

caused by a storm, flood, or earthquake which constitutes an "Occurrence," the

Contractor may apply in writing to the Engineer for the District to payor participate

in the cost of repairing damage to the work from such cause or, in lieu thereof, and at

the sole discretion of the District, terminate the contract and relieve the Contractor of

further obligation to perform the work. See Sections 107.19 and 107.20 of the

Supplementary General Conditions.
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CONSTRUCTION QUALITY ASSURANCE PLAN

The Construction Quality Assurance (CQA) plan is presented in manual form and the

manual provides the general policy and guidance for establishing quality management

procedures in the construction of the improvements to the dam.

The objective of the manual is to provide a plan to verify that proper materials,

construction techniques, and procedures are followed by the contractor and the

contract administrator and that the completed structure meets the requirements and

intent of the plans and specifications.

A draft CQA plan is presented in Appendix 1. The ADWR construction permit

application is presented in Appendix L.
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Stantec

Memo

To: Tom Renckly, FCDMC
Kathryn Gross, FCDMC
Jim Leubner, Town of Fountain Hills
Rich Dobson, Ftn. Hills Unified School Dist.
Larry Lambert, ADWR

Re: Golden Eagle Park Dam - Selection of IDF

Background

From: George Sabol

File: 28900095

Date: 04 March 1999

The scope of work (3.5.1) requires selection of two inflow design floods (IDF). One
IDF (IDF1) is to be based on the assumption of breach of one of the three upstream
dams. The other (IDF2) is to be based on other assumptions. Those two IDF's will
be used in developing and evaluating various alternatives for dam modification.

Review of Hydrology Studies

Inflow floods for Golden Eagle Park Dam (GEP Dam) were defined in previous
studies by George V. Sabol Consulting Engineers, Inc. (GVSCE). Those are
summarized as follows:

1. Fountain Hills (North) Floodplain Delineation Study (Fountain Hills FDS)
performed by GVSCE and completed in 1994 for the Flood Control District of
Maricopa County (FCD 92-04).

1DO-year existing (1993) and future condition hydrographs were developed
based on watershed parameters as documented in that report.

2. Town of Fountain Hills Dam Break Analysis for Golden Eagle Park Dam,
Hesperus Wash Dam, Aspen Dam, North Heights Dam and Sunridge Canyon
Dam performed by GVSCE and completed in 1996 for Anderson-Nelson, Inc.

Dam break analysis of GEP Dam was performed using a 0.5 PMF inflow
based on the following assumptions:

a. Storm producing a 0.5 PMF event over the entire watershed including
the watersheds to the three upstream dams.

b. 0.5. PMF spillway releases from both Sunridge Canyon and Aspen
Dams.

c. Combined 0.5 PMF spillway release and piping breach of North
Heights Dam.
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3. Fountain Hills Area Drainage Master Plan (Fountain Hills ADMP) performed
by GVSCE and completed in 1997 for the Flood Control District of Maricopa
County (FCD 94-16).

IOF for GEP Dam was developed based on the same hydrologic model as the
dam break analysis except that concurrent breach of the North Heights Dam
was not assumed.

ADWR reviewed the Fountain Hills ADMP report and provided comments regarding
certain assumptions and spillway hydraulics. Based on those comments and
previous GVSCE reports, the District analyzed numerous hydraulic conditions and
assumptions in evaluating IDF's for GEP Dam. Those results are presented in
Development of Inflow Design Floods for use in Alternatives Analysis Studies
(FCDMC, January 1999).

For the present study, Stantec is to review the previous hydrology by GVSCE and the
District, and to recommend the two IDF's that are to be used. This District report
(January 1999) uses the hydrologic models developed by GVSCE with modifications
for various additional assumptions and conditions, and the results are presented in
Tables 1.1, 1.2 and 1.3 of the District report. Each table is based on the use of a weir
coefficient for emergency spillway hydraulics for all four dams in the study area.
Those coefficients being 3.0, 2.63 and 2.60, respectively. A summary of the various
assumptions and conditions evaluated by the District is shown in Table 1.

Evaluation of the IDF results presented by the District in Tables 1.1, 1.2 and 1.3 are
summarized as follows:

A. The assumption of emergency spillway weir coefficient (3.0, 2.63 or 2.60) is not
sensitive to the estimated magnitude of the IDF at GEP Dam. A "C" coefficient
of 2.60 is reasonable and the District's results presented in Table 1.3 are
adopted.

B. The assumption of clogged principal spillways (Sunridge Canyon and Aspen
Dams) (IDF1A and IDF2A) result in only a 5 - 6% increase in the IDF at GEP
Dam. In view of the error and uncertainty in PMF hydrology, spillway hydraulics,
and dam breach analysis, such small increases in IDF results is not considered
relevant.

C. The assumption of inflow equals outflow at Sunridge Canyon Dam (IDF1 Band
IDF2B) results in only a 1 - 2% increase in the IDF at GEP Dam. That increase
is not relevant, nor is the assumption justified.
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D. The assumption that the Sunridge Canyon and Aspen Dam reservoirs are empty
at the onset of the IDF storm (IDF1 C) results in a 10% reduction in the IDF at
GEP Dam for the with breach at North Heights Dam condition. That assumption
coupled with the assumption of breach of North heights Dam due to piping (and
a full reservoir) is hydrologically inconsistent, somewhat unconservative, and not
in line with usual dam safety practices for upstream dams.

E. The assumption that all three reservoirs are empty at the onset of the IDF storm
(IDF2C) results in a 29% reduction in the IDF at GEP Dam. That assumption is
not in line with usual dam safety practices for upstream dams.



TABLE 1

Summary of assumptions and conditions analyzed by the District (January 1999)

North Heights Dam

Assumptions IDF1 IDF1A IDF18 IDF1C IDF2 IDF2A IDF28 IDF2C

Piping Breach YES YES YES YES NO NO NO NO

Initial WSE 100-YEAR 100-YEAR 100-YEAR 100-YEAR 100-YEAR 100-YEAR 100-YEAR EMPTY

Principal Spillway CLOGGED CLOGGED CLOGGED CLOGGED OPEN CLOGGED CLOGGED OPEN

Sunridge Canyon & Aspen Dams

Assumptions IDF1 IDF1A IDF18 IDF1C IDF2 IDF2A IDF28 IDF2C

Breach NO NO NO NO NO NO NO NO

Initial WSE 100-YEAR 100-YEAR 100-YEAR EMPTY 100-YEAR 100-YEAR 100-YEAR EMPTY

Principal Spillway OPEN CLOGGED CLOGGED OPEN OPEN CLOGGED CLOGGED OPEN

Reservoir Routing at Aspen YES YES YES YES YES YES YES YES

Reservoir Routing at Sunridge YES YES NO· YES YES YES NO· YES

*Inflow to Sunridge Canyon Dam is set to equal outflow (no reservoir routing)
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Recommended IDF's

Therefore, based on the results presented by the District (January 1999) and the
summary and discussion presented herein, the two recommended IDF's for GEP
Dam are IDF1 for the with upstream dam breach and IDF2 for no upstream dam
breach. Those IDF hydrographs are shown in Figures 1 and 2, respectively.

Description of Hydrologic Models for the Recommended IDF's

A brief description of the hydrologic modeling for IDF1 and IDF2 is presented.
Complete model development including parameter estimation is provided in the three
previously referenced GVSCE reports.

In developing the GEP Dam IDF hydrologic models, the following were performed:

1. Watershed mapping and parameter estimation was adopted from the Fountain
Hills FDS study. An HEC-1 model for future (full build-out conditions) was
developed. Multiple subbasins are used in that model so as to define 100-year
discharges at numerous flow concentration points for purposes of floodplain
delineation.

2. Using information from the Fountain Hills FDS, an HEC-1 model was developed
wherein the multiple subbasin model was converted to single basins for each of
the four dams. The simplified HEC-1 model was demonstrated to reproduce
100-year discharges at the dams as compared to the more complex multiple
subbasin model of the Fountain Hills FDS. Those results are reported in the
1996 dam break report.

3. Dam breach during 0.5 PMF storm events were developed for each of the four
dams and those are reported in the 1996 dam break report. For GEP Dam, it
was assumed that for the purpose of dam break analysis, one of the three
upstream dams would fail concurrently with the 0.5 PMF event. It was
determined that piping breach of North Heights Dam constituted the most severe
flood at GEP Dam. The timing of the peak outflow due to piping breach was
adjusted to coincide with the peak spillway outflow from North Heights Dam so
as to produce the largest combined outflow hydrograph from North Heights
Dam. That dam breach hydrograph is incorporated into IDF1, as recommended·
herein.

4. The North Heights Dam breach (QI records in IDF1) is based on the following:

• Plugged principal spillway.
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• Initial 1aO-year (future condition) water surface elevation with flow
passing over the emergency spillway.

• Piping breach during 0.5 PMF to maximize the North Heights Dam
peak discharge.

5. For the purpose of reconnaissance and feasibility level studies for GEP Dam as
part of the Fountain Hills ADMP. an IDF was developed from the previous dam
break modeling. The IDF does not assume that any of the three upstream dams
fail during the 0.5 PMF. That assumption is consistent with IDF2. as reported
herein. Background and hydrologic modeling information in regard to the
development of the IDF models are presented in Appendices A and B.
Appendix A is from the GVSCE (November 1996) Fountain Hills ADMP report.
and it includes a watershed map, PMP estimation worksheets. and discussion of
parameter estimation. Appendix B is from the GVSCE (July 1997) Fountain Hills
ADMP report. and it provides the HEC-1 file that the District revised in
performing its study.

6. Based on ADWR comments, the District modified the previous IDF's as
prepared by GVSCE. and analyzed various conditions and assumptions as
shown in Table 1. Four IDF's were defined for a with dam breach (North
Heights Dam) condition, and four for a without dam breach condition.

7. As discussed, herein, Stantec reviewed the previous GVSCE and District
models and recommended IDF1 (with dam breach) and IDF2 (without dam
breach).

The HEC-1 files that were developed by the District in developing IDF1 and IDF2 are
provided in Appendices C and D. respectively. Stantec provided additional editorial
comments to the District provided files to document the development of those
models. A diskette of the HEC-1 files for IDF1 and IDF2 is attached. That diskette
contains the following files:

FILE

A. DAM4-PMF.IH1

COMMENT

HEC-1 file by GVSCE (July 1997) used to develop IOF
for GEP Dam for reconnaisance and feasibility level
stUdies. This file does not include upstream dam
break, and is the file that the District modified for its
studies (Jan. 1999). This file is shown in Appendix B.
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FILE COMMENT

B. DAM11-RT.IH1/0H1 Dam break analysis (piping breach) as developed by
GVSCE (Jan. 1996) for North Heights Dam. This
breach outflow hydrograph is used to develop the QI
record in IDF1.

C. DAM11 P.OUT HEC-1 file as developed by GVSCE (Jan. 1996) of the
emergency spillway release from North Heights Dam
prior to and concurrent with the piping breach. This
hydrograph is added to the piping breach hydrograph to
develop North Heights Dam QI record in IDF1.

D. Ql.xls Spreadsheet development of QI record in IDF1.

E. IDF1.0UT HEC-1 file for GEP Dam IDF1 (with North Heights Dam
breach). Basic HEC-1 file was originally developed by
GVSCE (DAM4-PMF.IH1) and subsequently modified
by the District (addition of QI record). Stantec added
editorial comments to the District's file.

F. IDF2.0UT HEC-1 file for GEP Dam IDF2 (without upstream dam
break). File was developed by GVSCE (DAM4
PMF.IH 1) and used by the District in its January 1999
analysis. Stantec added editorial comments.

STANTEC CONSULTING INC.

i!!?ll5:f;L
. Senior Associate

gsabol@stantec.com

c. Jon Benoist, ADWR
John Linkswiler, ADWR
Randy Harrell, TOFH
Norm Wetz, AEE

\lphxseN06IwrprO)\2B900095Icorrespondencelmemosllrenckly. fcdmc 030499.doc
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Appendix A
Hydrologic model information from the Fountain Hills ADMP Report

(GVSCE, November 1996)
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FLOOD HYDROLOGY

Existing Hydrology Models

The existing Ftn Hills FDS HEC-1 models developed by GVSCE for the Flood Control

District of Maricopa County (Contract FCD 92-04) are used and modified as required to

provide inflow design hydrographs for the study alternatives. Those models were developed

using the HEC-1 Flood Hydrology Program, version 4.0.1 E, dated May 1991 (U.S. Army

Corps of Engineers, 1991), and the methodology contained in the FCDMC Design Manual.

The 100-year precipitation, distribution and areal reduction factors were obtained from the

FCDMC Design Manual and modeled using JD Records. Rainfall losses were estimated using

the Green and Ampt infiltration equation with an estimate for surface retention and effective

imperviousness. Hydrographs were generated using Clark unit hydrograph methodology.

Channel routing was accomplished using the Modified Puis method with the normal depth

option. Reservoir routing through the various detention areas was accomplished using the

Modified Puis method with the level pool option. The Ftn Hills FDS models were also

verified by indirect methods and those verifications provided no reason to reject the

modeling results. Based on a review of that modeling and the verification results, the Ftn

Hills FDS watershed hydrology modeling is adopted for use in this study.

As previously referenced, the results of the Ftn Hills FDS existing condition

watershed hydrology is summarized in a three volume report and the future condition

hydrology is bound separately as a fourth document. Unless otherwise noted, all references

made in this report to the Ftn Hills FDS watershed hydrology and/or modeling, specifically

refer to the Fountain Hills North Floodolain Delineation Study. Technical Data Notebook

Hydrolo<JY. Future Conditions (GVSCE, 1994). Excerpts from that report (and others where

applicable) are included herein as appendices when considered pertinent or required.

Multiple Basin Models

Major Basins 207, 208, 209 and 210 are extracted from the overall Ftn Hills FDS

multiple basin model to facilitate generation of the single basin models as discussed below. A

separate multiple basin model for Major Basin 210 is developed without the inclusion of the

routed hydrographs from Aspen, North Heights, and SunRidge Canyon Dams, in order to

provide a runoff hydrograph for development of the single basin model for this area.

Printouts of the HEC-1 output files for each multiple basin model are provided in Appendix 8.
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Single Basin Mode! Generation

General

The Ftn Hills FDS hydrology models were developed for the 1OO-year, 6-hour and

24-hour storms. Those models include extensive detail in the form of numerous subbasins,

concentration point's, flowsplits, channel and storage routing. Although that level of detail

is normal for the identification of peak discharges at frequent locations along a floodplain

delineation reach, it results in large and tedious computer models, especially with respect to

the requirements of this study. In order to simplify the 1DO-year hydrology modeling effort

and facilitate a conversion of those models to generate 0.5 PMF inflow hydrographs, it is

desirable to develop single basin hydrology models for the respective areas tributary to

Aspen, North Heights, and SunRidge Canyon Dams, and the intermediate area between the

upstream dams and GEPD. Those drainage basins are shown on Figure 1 and are

respectively identified from the Ftn Hills FDS report as Major Basins 207, 208, 209 and

210. Single basin models of those major basins can then be more efficiently combined and

routed as required for evaluation of the alternatives.

The procedure for generation of the single basin 1DO-year and PMF models is to first

develop 1DO-year models that duplicate the Ftn Hills FDS multiple basin model runoff

hydrographs at the desired locations (concentration points) using the methodology in the

FCDMC Design Manual and parameters from the Ftn Hills FDS. The PMF models are then

developed from the 1DO-year single basin models by replacement of the 1DO-year

precipitation with the probable maximum precipitation (PMPl and distribution, and

modification of the unit hydrograph lag parameter to reflect a PMF magnitude runoff. Those

procedures are presented with more detail in the following sections.

1DO-Year Models

Precjpitation Data - Precipitation and rainfall distributions are coded per the original Ftn Hills

FDS models with appropriate areal reduction factors directly applied and the JD records

removed. According to the Ftn Hills FDS results, 1DO-year, 6-hour storms controlled the

peak discharges for the study basins. The combined inflow to GEPD, however, is controlled

by the 100-year, 24-hour storm, therefore, both 6- and 24-hour single basin models are

developed.
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Basjn Areas - Basin areas for the single basin models are estimated by summing the areas of

Ftn Hills FOS subbasins encompassed by the major basin boundary. Refer to Exhibits "A"

and "0" in Appendix A for detailed delineations of each subbasin and their relation to the

major basin boundary. The single basin (referred to herein as study basin) boundaries are

indicated on Figure 1 and correspond to the major basin boundaries of Exhibits "A" and "0".

The composite areas for each study basin are summarized in Table 2. The individual

subbasin areas as reported in the Ftn Hills FOS are summarized in Tables C1, C2, C3 and C4

of Appendix C, which respectively correspond to Study Basins 207, 208, 209 and 210.

Rainfall Loss parameters - Rainfall losses are estimated by the Green and Ampt method,

assuming that the watershed is fully developed. Green and Ampt rainfall loss parameters

developed for the individual subbasins reported in the Ftn Hills FOS future condition

hydrology report are composited for each study basin. The procedures- used for compositing

those values are summarized as follows:

1. lA, RTIMP, DTHETA, Vegetative Cover - The surface retention loss (fA),
percentage of effective impervious area (RTIMP) and the antecedent volumetric
soil moisture deficit (DTHETA) parameters are all estimated by area averaging the
individual Ftn Hills FDS values for the subbasins encompassed by the study basin.
The composite vegetative cover percentage is also estimated by area averaging
the individual subbasin values.

2. Bare Ground XKSAT - The composite bare ground XKSAT value for each study
basin is obtained by log-averaging the individual Ftn Hills FDS subbasin bare
ground XKSAT values.

3. PSIF - The wetting front capillary suction (PSIF) is assigned based on the
composite bare ground XKSAT value. That assignment is made using Figure 4.3
of the FCDMC Design Manual.

4. Vegetation Adjusted XKSAT - The composite bare ground XKSAT is adjusted for
the effects of vegetation by the curve in Figure 4.4 of the FCDMC Design
Manual. The composite vegetative cover percentage is used for that adjustment.

Table C1 in Appendix C, summarizes the Ftn Hills FDS individual parameter values for

each subbasin included in Study Basin 207. Tables C2, C3 and C4 provide similar

summaries for Study Basins 208, 209 and 210, respectively. The composite values for

each study basin are summarized at the bottom of those tables and in Table 2. Excerpts

of the supporting parameter calculation worksheets and tables from the Ftn Hills FDS

hydrology report are also provided in Appendix C for reference.
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TABLE 2

Summary of area and composite rainfall loss parameters
for each study basin

Rainfall Loss Parameters

Study Adjusted

Basin Area IA OTHETA PSIF XKSAT RTIMP

10 sq. miles inches inches in/hr %
(1) (2) (3) (4) (5) (6) (7)

207 2.149 0.17 0.31 4.90 0.29 31.55
.

208 2.000 0.10 0.25 4.80 0.28 50.48

209 1.603 0.13 0.28 4.62 0.32 41.50

210 1.382 0.09 0.24 5.61 0.19. 24.82

Unit Hydrograohs - The unit hydrographs for the single basin models are developed using the

) S-graph methodology outlined in the FCDMC Design Manual. The Phoenix Mountain

S-graph is selected for modeling each study basin and the U.S. Army Corps of Engineers'

lag equation is used. The lag equation physical parameters (except Kn) are measured from

Figure 1 with guidance from the reach data summarized in the Ftn Hills FDS. Exhibits "A"

and "D" were also referenced for verification of elevations and lengths. The basin hydraulic

roughness value, Kn, is used as a calibration parameter in defining the unit hydrograph

shape. That calibration process is accomplished by first assuming a reasonable value for Kn

using the references provided in the FCDMC Design Manual and running the single basin

model. The resulting runoff hydrograph from that run is then compared to the Ftn Hills FDS

multiple basin runoff hydrograph at the same location, and the Kn value is adjusted

accordingly. By reasonably varying the Kn value. the unit hydrograph is calibrated to

produce a runoff hydrograph that closely approximates its target hydrograph from the Ftn

Hills FDS multiple basin hydrology model. Table 3 summarizes the final unit hydrograph lag

parameters developed for each study subbasin, including the calibrated Kn value.

)
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) TABLE 3

Summary of unit hydrograph lag parameters for each study basin
for the 100-yr and PMF storms

Study 100-year PMF

Basin Area length lea Slope Kn lag Kn Lag

10 sq. miles miles miles ft/mi hours hours
(1) (2) (3) (4) (5) (6) (7) (8) (9)

207 2.149 3.890 2.160 464.7 0.038 0.64 0.030 0.51

208 2.000 2.980 , .610 488.9 0.022 0.30 0.018 0.24

209 1.603 3.240 1.730 582.3 0.024 0.33 0.019 0.27

210 1.382 1.930 0.852 360.7 0.030 0.28 0.024 0.23

Final Results

Table 4 summarizes a comparison of the 100-year, 6-hour multiple basin versus

single basin modeling results. Oat;:) reported for the Ftn Hills FOS multiple basin model is

taken from the last HEC-1 operation. Table 5 provides a similar comparison of the 100-year.

24-hour results. Plots of the single basin versus Ftn Hills FDS multiple basin runoff

hydrographs for each of the four study basin concentration point locations, are provided in

Appendix D for inspection and comparison of the hydrograph shapes. Printouts of both sets

of the HEC-1 single basin output files are also included in Appendix O. Plots and printouts

for both the 1OO-year, 6- and 24-hour models are included.

PMF Models

Precipitation Data - The probable maximum precipitation (PMP) and temporal distribution for

each study basin is estimated using the methods in Hydrometeorological Report No. 49

(HMR 49) (Hansen and others. 1984). The local, 6-hour PMP is the critical storm for all of

the study basins. Worksheets for PMP estimation are provided in Appendix E.

Rainfall Loss Parameters - Rainfall loss parameters for the PMF modeling are the same as

those used for the 1OO-year models. See Table 2 for those values.
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TABLE 4

Comparison of single basin and multiple basin HEC-1 model results for the
1DO-year, 6-hour storm for each study basin

Multiple MUltiple Basin Single Basin
Study Basin Peak Time to Rainfall Runoff Peak Time to Rainfall Runoff

Basin Conc. Pt Area Discharge Peak Excess Volume Discharge Peak Excess Volume

ID 10 sq. miles cfs hours inches acre-ft cfs hours inches acre-ft

(1 ) (2) (3) (4) (51 (61 (7) (8) (91 (10) (111

207 C5601 2.149 2,201 4.37 1.97 226 2,225 4.42 1.99 228

208 C5781 2.000 3,351 4.08 2.40 256 3,241 4.08 2.39 255
209 C5841 1.603 2,615 4.17 2.21 189 2,565 4.17 2.20 188

210 C2101 1.382 2,576 4.08 2.16 159 2,602 4.08 2.24 165

TABLE 5

Comparison of single basin and multiple basin HEC-1 model results for the
1DO-year, 24-hour storm for each study basin

Multiple Multiple Basin Single Basin

Study Basin Peak Time to Rainfall Runoff Peak Time to Rainfall Runoff

Basin Cone. Pt Area Discharge Peak Excess Volume Discharge Peak Excess Volume

10 10 sq. miles cfs hours inches acre-ft cfs hours inches acre-ft

(11 (21 (31 (4) (51 (61 (71 (81 (91 (101 (111

207 C5601 2.149 1,871 12.33 2.14 245 2,012 12.25 2.13 244
208 C5781 2.000 3,011 12.08 2.73 291 3,049 12.08 2.71 289
209 C5841 1.603 2,166 12.17 2.44 208 2,025 12.08 2.43 208
210 C2101 1.382 2,141 12.08 2.14 157 2,121 12.08 2.13 157
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)
Unit Hydro(;jraphs - It is documented in literature that Kn does not remain constant for all

magnitudes of discharge (Cudworth, 1989). Rather, it decreases in value due to increased

hydraulic efficiency associated with larger magnitude discharges. For the PMF, the Kn value

is estimated as 80 percent of the 100-year Kn value, in order to account for the larger flows

associated with that event. Those reduced values and resultant lag times are reported in

Table 3 for each of the study basins.

final Results - The final single basin PMF results for each study basin are presented in

Table 6. Printouts of the HEC-1 model output for each PMf model are provided in

Appendix E.

TABLE 6

Summary of single basin HEC-1 model results for the PMF by study basin

HEC-1 Single Basin PMF Results

Study Concentration Drainage Peak Time to Rainfall Runoff

Basin Point Area Discharge Peak Excess Volume

sq. miles cfs hours inches acre-feet

(1 ) (2) (3) (4) (5) (6) (7)

207 C5601 2.15 17,974 2.58 12.57 1,440

208 C5781 2.00 26,969 2.33 13.28 1,416

209 C5841 1.60 20,238 2.33 13.20 1,125

210 C5991 1.38 19,580 2.33 13.22 971

Golden Eagle Park Dam Inflow Hydrographs

General

The 100-year, 6-hour, 1OO-year, 24-hour and PMF inflow hydrographs to Golden

Eagle Park Dam and the proposed dam of Alternative No.4, are developed by creating an

HEC-1 routing model that hydrologically routes and combines each of the previously

discussed single basin models. That modeling is accomplished by first reservoir routing

hydrographs from Study Basins 207, 208 and 209 through each of their respective dams,

channel routing those outflow hydrographs to GEPD, and combining the resultant

hydrographs with the single basin hydrograph for Study Basin 210. Point precipitation
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values are adjusted according to the total watershed area (7.13 square miles) that is

tributary to GEPD. Storage routing methodologies and parameter estimations are

summarized in the following sections.

physical pata

Ftn Hi!ls FPS pata - The physical data used in the routing analyses for existing facilities are

taken directly from the Ftn Hills FDS, which were gathered by performing field surveys of

the dams, and by extraction from the project mapping. Those data are presented in the

form of stage versus storage and stage versus discharge relations for each dam, and cross

section geometry for the channel reaches. In some cases, additional reservoir and channel

route data are required to expand the capacities of those relations to correspond to the

magnitudes of flow associated with a PMF event. Additional area data for use in the dams'•
"stage versus storage relations are obtained by pjai~fetering the project- mapping.

Additional cross section geometry information for channel routing are obtained by lateral

extension of the representative cross sections on the project mapping and adding the new

information to the cross section data set.

physical Data for Alternatiyes - Physical data representing the proposed improvements for

each alternative are taken from Plates 1 through 12, which as previously discussed, are

generated using the project mapping. Ponded ~urface area data are obtained by use of a

planimeter.

Reseryoir Routes

Reservoir routing through each of the dams is accomplished using the Modified Puis,

level pool option of HEC-1. Stage versus storage relations are derived using the data

previously discussed, with the storage volumes estimated by the conic method. Stage

versus discharge relations are developed based on the principal and emergency spillway data

and the use of the following programs:

HY -8 Program - The stage versus discharge relations for the ungated principal

spillway conduits are determined by use of the HY-8 computer program I version 4.1,

which is based on the Federal Highway Administration's Hydraulic Design Series

No.5.
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Uneven Weir Program - This program is used to analyze the emergency spillway and

one dimensional dam overtopping hydraulics. The program is based on uneven weir

methodology and employs weir discharge coefficient rating curves developed by the

Army Corps of Engineers. The results of this program are used to generate stage

versus discharge relations for the emergency spillway and dam overtopping flow

segments.

The results from each of the above programs are combined to generate an overall stage

versus discharge relation for the subject dam. Pre-alternative condition tabular and graphic

summaries of the stage versus discharge and st.ge versus storage relations for each of

Aspen. North Heights, SunRidge Canyon and Golden Eagle Park Dams are provided in

Appendix F. Pertinent HY-8 and Uneven Weir program output are also provided in

Appendix F.

Channel Routes

Channel routing is accomplished using the Modified Puis, normal depth channel

option of HEC-1 and a single cross section that is considered representative of the study

reach. That cross section is based on a review of the cross sections documented in the Ftn

Hills FDS for that study reach. and selection of the one that best represents the routing

reach. In some cases, the channel cross section is augmented. as previously discussed, to

provide adequate capacity for the PMF flows. Physical data (Table G1) and cross section

plots for each routing reach are provided in Appendix G. Tables G2, G3, and G4

respectively summarize the reach route hydraulic data calculated by HEC-1 for the PMF and

100-year, 6- and 24-hour models.

Final Results

Table 7 summarizes the GEPD inflow hydrograph results from the single basin

hydrologic routing models for each of the 1OO-year, 6- and 24-hour, and PMF storms.

Comparative plots of the routed single basin GEPD inflow hydrographs versus the Ftn Hills

FDS multiple basin results (HEC-1 operation C5991l, and HEC-1 output for each routing

model and design storm, are provided in Appendix H.
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TABLE 7

Summary of GEPD single basin routing mode! results for the
1DO-year. 6- and 24-hour. and PMF storms

Peak Time to Rainfall Runoff

Storm Discharge Peak Excess Volume

cfs hours inches acre-feet

/1 } (2) (3) {4} /5}

1DO-year. 6-hour 2,444 4.17 1.99 758

1OO-year, 24-hour 2.697 12.08 2.30 874

PMF 58.754 2.50 13.24 5.033

Summary and Conclusions

By inspection of the graphical hydrograph comparisons and direct comparison of

modeling results. it is demonstrated that the single basin models reasonably reproduce the

Ftn Hills FDS report results. Differences between results are much less than five percent in

all cases, and the single basin modeling technique provides a much simpler tool for

evaluation of the various alternatives, therefore, the single basin models are used for this

study.
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1·****·*·····'**************************··
..

FLOOD HYDROGRAPH PACKAGE (HEC-ll
MAY 1991

VERSION 4.0.1£

RUN DATE 10/15/96 TIME 11:46:31

x x XXXXXXX XXXXX x
x x x x x xx
x x x x x
xxxXXXX XXXX x XXXXX x
x x x x x
x x x x x x
x x XXXXXXX XXXXX XXX

•••• It ••• * It It * •••• *. * •• * +. * •••

u.s. ARMY CORPS or ENGINEERS
HYDROLOGIC E:~IGINEERING CENTER

609 SECOND STREET
DAVIS, CALIFORNIA ~5616

(916) 551-1748

••• * ••••••••••••• * ••• *.******.*******.*

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-l KNOWN AS HECl (JAN 73), HEC1GS, HECIDB, AND HECIKW.

THE DEFINITIONS or VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE lQ7)-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE, SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,
DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION
KINEMATIC IJAVE: NEW fINITE DIFfERENCE ALGORITHM

HEC-l INPUT PAGE

LINE 10••••••• 1••..... 2 •.•.••• 3 ••••••• 4 ••••••• 5 ••••••• 6 .•••••• 7 ...•.•. 8 •••••.• 9 .••.•. 10

1 IO fOUNTAIN HILLS ADMP
2 10 Model for the Computation of PMF for Dam .. FILE NAME: DAM4-PMF. IHI
3 IO .******** ••• *.* •••••• ** •••••••••••••••••••••••••••• ** •••••••••••••

4 10 Analytical Consideration:!:
5 10 Single Basin Models
6 10 This model considers areal reduction method.
7 10 •••• * ••••••••• * ••••••••••••••••••••••••••••••••••••••••••••••••••••

• DIAGRAM
8 IT 5 0 0 200
9 10 5

10 IN 15

11 JO 15.00 0.01
12 PI 0.075 0.075 0.075 0.075 0.2 0.2 0.2 0.2 9.2 1.8
13 PI 0.7 :).7 0.4 0.4 O. 4 0.4 0.15 G.15 G.15 0.15
14 PI 0.075 0.075 0.015 0.075
15 JD 15.00 l.u03
16 PI 0.015 0.075 0.075 0.075 0.2 0.2 0.2 0.2 13.2 1.8
17 PI 0.7 0.7 0.4 0.4 0.4 0.4 0.15 0.15 0.15 ().15
1S PI 0.075 ;~i. 075 0.015 0.075
19 JD 14 .70 :.JOO
20 PI 0.1 0.1 0.1 0.1 0.2 0.2 0.2 0.2 9.0 1.8
21 PI 0.7 0.5 0.425 0.425 0.425 0.425 0.125 0.125 ().125 0.125
22 PI 0.075 v.v75 0.075 0.075
23 JO 14.70 2.150
24 PI 0.1 oJ. 1 0.1 0.1 0.2 0.2 0.2 :;.2 3.0 ~ . 8

25 PI 0.7 0.5 0.425 0.425 0.425 0.425 0.125 0.125 t). 125 lJ. 125
26 pr 0.075 0.075 0.075 .0.075
27 JO 13.70 7 .150
28 PI 0.075 0.075 0.075 0.075 0.2 0.2 0.2 0.2 8.0 1.8
29 PI 0.7 .). i 0.375 0.375 (j.375 0.315 ',).15 ~ . : 5 (). : I) :'l. ~ 5
30 PI 0.075 ~) . Jl 5 0.075 0.075

31 KK CS60I
32 KH BASIN 5207
33 KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
34 KM L- 3.9 Lca" 2.2 s- 464.7 Kn- .030 LAG- 30.6
35 KM PHOENIX MOUNTAIN S-GRAPH WAS USED fOR THIS BASIN
36 SA 2.15
37 LG .17 .31 4.90 0.29 31.55
38 UI 237. 523. t170. 1651. 2163. 2377. 1509. 1:;4. 1082. SQ7.
39 III 699. :'73. 507. 314. 299. 259. ~98. : 31 • 119. 116.

40 UI 111 . 45. 45. 45. 45. 45. 45. 45. O. O.

41 V! O. O. O. o. o. o. o. J. O. o.
42 UI O. O. o. o. o. o. o. ':L o. O.

43 KK C5600
44 KM ReserVOlr route at CS60 (Dam 6).
45 RS 1 SLEV 1815.36
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46 SV 0.00 7.09 3·4 .65 75.98 135.64 191 .44 208.31 226.53 246.00 :60.28
4'7 SV 289.00 310.81 336.00 360.88 389.00 416.30 4'46. 00 476,39 509,00 540.78
48 SE: 1808.8 1814.00 1820.00 1826.00 1832.00 1836.00 1837.00 1838.00 1839.00 1840.00
49 SE 1841.0 1842.00 1843.00 1844.00 1845.00 1846.00 1847.00 1848.00 1849.00 1850.00
50 SQ 0 102 184 242 285 429 1239 ~559 4265 ci311

HEC-l INPUT PAGE:

LINE rD •...... l .•..... 2 ....... 3 ....... 4 ....•.• 5....... 6 ....... 1 ....... 8 ..•.... 9 ...... 10

51 SQ 8674 11339 14292 18440 25207 33643 43471 54561 66835 80241

52 KK 560599
53 KM Normal depth channel route
54 RS 1 FLOW -1
55 RC 0.050 0.025 0.050 3127.0 0.0212
56 RX 9850.4 9950.4 9974.4 100000-0 10035.5 10059.8 10080.4 10104. 4
57 R"t 1772.0 1771.7 1765.3 1765.3 1765.9 1768.5 1713.3 1773.7

58 KK C5181
S9 t<M BASIN 5208
60 KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
61 KM L- 3.0 Lea- 1.6 S- 488.9 Kn- .018 LAG- 14.2
62 KM PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN
63 SA 2.00
64 LO .10 .25 4.80 .28 50.48
65 ut 837. 3038. 4311. 2543. 1714. 1106. 677. 446. 282. 192.
66 ut 91. 91. 91. O. O. O. o. o. o. O.
67 VI O. o. o. o. o. o. o. o. o. O.

68 KK C5780

69 KM ReserVOlr route at C578 (Dam 1ll •
70 KO 5
71 RS 1 ELEV 1812.29
72 SV 0.00 2.77 16.38 41 .49 84.39 133.00 154.41 111.00 187.43 205.00
73 SV 223.03 242.00 261.38 282.00 302.00 324.00 345.87 370.00 394.23 419.79
74 SE 1779.2 1788.00 1794.00 1800.00 1806.00 1810.5 1812.00 1813.00 1814.00 1815.00
75 S£ 1816.0 1817.00 1818.00 1819.00 1820.00 1821.00 1822.00 1823.00 1824.00 1825.00
16 SQ 0 160 221 269 305 327 199 18B8 3383 5222
77 SQ 7376 9826 12563 15670 21045 28479 37392 47596 58989 71509
78 SE 1779.2 1788.00 1794.00 1800.00 1806.00 1810.5 1812.00 1813.00 1814.00 1815.00
79 S£ 1816.0 1817.00 1818.00 1819.00 1820.00 1821.00 1822.00 1823.00 1824.00 1825.00

80 KK 578599
81 KM Normal depth channel route
82 R.S 1 FLOW -1
83 ?C 0.055 0.045 0.055 3762.0 0.01624
84 rue 9928.9 9945.0 9963.1 9990.6 10012.2 10035.4 10052.8 10069.6
85 RY 1755.7 1746.3 1746.1 1741.7 1743.3 1743.7 1744.6 1755.1

86 I\K C584I
87 KM BAS I N ~;:~ 09
88 i\M THE FOLLOWING PARAMETERS WERE PROV1DED FOR THIS BASIN
a9 :-':M L'" ~.2 Lea- l . 1 s- 582.3 ~;n :a .019 LAG .... 1S. 9
90 KM PHOEN IX ~-1()UNTAI N S-GRAPH WAS USED FOR THIS BASiN
91 SA 1. 60
92 LG .13 .28 4.62 .32 41.50
93 UI 515. 1951. 3289. 2104. 1510. 991. 702. 442. ~08. ~O2.

94 VI 154. uS. 65. 65. O. O. o. o. o. O.
95 :..1 I O. Q. O. o. o. o. O. O. O. O.

HEC-1 INPUT ?AGE

LINE ID ....... 1....... 2 ....... 3 ....... 4.....•. 5....•.. 6 ....... 7......• 8 .•..... 9...... 10

96 KK C5840
97 KM Reservoir route at CSB4 (Dam 1).
98 RS 1 ELEV 1926.31
99 SV 0.00 0.60 4.30 11.27 23.74 46.29 86.65 96.00 104. qO 126.25

100 SV 151.07 165.00 179.50 195.00 211.23 229.00 246.62 266.00 285.59 106.14
101 SE: 1884.8 1894.00 1900.00 1906.00 1912.00 1918.00 1924.00 1925.00 1926.00 1Q28.00
102 5£ 1930.0 1931.00 1932.00 1933.00 1934.00 1935.00 1936.00 1937.00 1931LOO 1939.00
103 SQ 0 163 223 212 307 333 35S 363 090 2 q21

104 SQ 6650 Q013 11702 14897 19172 25998 33315 41618 50847 OQ66
105 S£ 1884.8 1894.00 1900.00 1906.00 1912.00 1918.00 lQ24.00 1925.00 lQ26.00 1Cl 8.00
106 SE: 1930.0 1031.00 1':332.00 1933.00 1934.00 1935.00 1936.00 19)7.00 1938.00 1q Cl.OO

107 ~~K 584599
108 KH Normal uepth channel route
109 :<S 1 t'LOW -1

110 ?C 0.065 n.050 ';.065 6526.0 0.02571
i 11 ?X 9927.6 Cd) 3 C) • 8 Z.~51.9 9985.3 10036.0 10067.5 10119.2 10188 . .,
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112 K'{ 1796.3 ~;'1.2 ~~88.3 17 a4 • 1 1;84.9 li88.0 1'7?0.2 '-:-:;.4

113 KK ·C210
114 KH BASIN 5210
115 KH THE FOLLOWING PARAMETERS WERE: PROVIDED FOR THIS 5ASIN
116 l<M L'" 1.9 Lea=- .9 s- 360.7 l\n- .024 LA-:;'" 1J.b
117 l<M PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN
118 BA 1.38
119 LG .09 .24 5.61 .19 24.82
120 UI 634. :::291. 3040. 1739. 1122. '723. 433. :36. 170. Q6.
121 UI 66. 66. O. o. O. O. O. O. O. O.
122 UI O. o. o. o. O. o. o. o. O. O.

SCHEMATIC DIAGRAM OF STR~ NETWORK
INPUT
LINE

NO.

123
124
125
126
127

(V) ROUTING

( .) CONNECTOR

K1(

KO
KM
He
zz

C5991
1 21

Hydrograph combine C5840 + CS600 + CS780 + C599
..

(---» DIVERSION OR PUMP FLOW

«---) RETURN OF DIVERTED OR PUMPED FLOW

31 C5601
V
V

43 CS600
V
V

52 560599

58 C5781
V
V

68 C57S0
V
V

80 578599

86 C5841
V
V

96 r:5840
V
V

107 584599

113 C210

~:3 (:599I .......•.....•.•....... ·· ..........•

( ••• ) RUNOFF ALSO COMPUTED AT THIS LOCATION
1'····················*···················

-
FLOOD HYDROGRAPH PACKAGE (HEC-1 )

MAY 1')91
VERSION 4.0.1£

RUN DATE 10/15/96 TIME 11:46:31

., , , .

FOUNTAIN HILLS ADMP
Model for the Computation of PMF for Dam 4

U.S. ARMY <:ORPS Of ENGINEEP.S
HYDROLOGIC ENGINEERING CENTER

609 SECOND STREET
DAVIS, CALIFORNIA q5616

(916) 551-1148

f!LE NAME: DAM4-PMf. IH1
II , , •• ••••••••• , ••

Analytical Considerations:
Sinqle Basin Models
This mooel considers areal reduction method .

..... * ••••••••••••••••••••••••••••••• * , •• t ..

9 IO

!T

OUTPUT CONTROL VARIABLES
IPRNT
I PLOT 0
QSCAL O.

HYDROGRAPH TH-1E DATA

63·23, Appendix F

PRINT CONTROL
PLOT CONTROL
HYDROGRAPH PLOT SCALE
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W-1IN 5 MINUTES IN COMPUTATION I-NTERVAL
rDATE 0 STARTING DATE
ITIHE 0000 STARTING TIME

~IQ 200 NUMBER OF HYOROGRAPH ORDINATES
NOOATE 0 ENDING DATE
NOTIHE 1635 ENDING TIME
ICENT 19 CENTURY MARK

COMPUTATION :NTERVAL 0.08 HOURS
TOTAL T:~E BASE 16.58 HOURS

ENGLISH UNITS
DRAINAGE AREA SQUARE MILES
PRECIPITATION DEPTH INCHES
LENGTH, ELEVATIC~~ FEET
fLOW CUBIC FEET PER SECOND
STORAGE VOLUME ACRE-FEET
SURFACE AREA ACRES
TEMPERATURE DEGREES FAHRENHEIT

11 JD INDEX STORM NO.
STRM 15.00 PRECIPITATION DEPTH
TRDA 0.01 TRANSPOSITION ORA INAGE AREA

12 PI PRECIPITATION PATTERN
0.03 J.03 0.02 0.03 0.03 0.02 0.03 0.03 0.02 0.020.03 J.D3 0.07 0.07 0.07 0.07 0.07 0.07 0.07 0.070.01 0.07 0.07 0.07 2.13 2.13 2.13 0.60 0.60 0.600.23 J.23 0.23 0.23 0.23 0.23 0.13 0.13 0.13 0.130.13 ~.13 0.13 0.13 0.13 0.13 0.13 0.13 0.05 0.050.05 oJ.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.050.02 J.03 0.02 0.02 0.03 0.02 0.02 0.03 0.02 0.020.03 ~.02

15 JO INDEX STORM NO. 2
STRM 15.00 PRECIPITATION DEPTH
TRDA 1.60 TRANSPOSITION DRAINAGE AREA

16 PI PRECIPITATICN PATTERN
0.03 J.03 0.02 0.03 0.03 0.02 0.03 0.03 0.02 0.020.03 ~.03 0.01 0.07 0.07 0.07 0.07 0.01 0.01 0.07
0.07 J.01 0.07 0.07 2.73 2.73 2.73 0.60 0.60 0.60
0.23 ).23 0.23 0.23 0.23 0.23 0.13 0.13 0.13 0.130.13 J.l3 0.13 0.13 0.13 0.13 0.13 0.13 0.05 0.050.05 J.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05
0.02 J.03 0.02 0.02 0.03 0.02 0.02 0.03 0.02 0.020.03 ~.02

19 JD INDEX STORM NO.
STRM 14.70 PRECIPITATION DEPTH
TRDA 2.00 TRANSPOSITION DRAINAGE AREA

20 PI PRECI PI;AT!C~l ?ATTERN
0.03 :.03 0.03 0.03 0.03 0.03 0.03 0.01 ,).03 J.03
0.03 : .03 0.01 0.07 0.07 0.01 0.01 0.0'7 ),07 "1,01
J.07 : . 07 0.07 0.07 2.67 2.61 2.61 0.60 'j,ciO !). bO
0.23 :.23 0.23 0.17 0.17 0.17 0.14 0.14 0.14 O. 14
'J,14 ~ . 14 0.14 0,14 O. 14 0.14 0.14 0.14 j.04 J.04
~J • 04 : . 04 0.04 0.04 0.04 0.04 0.04 0.04 ,J.04 :).04
0.02 ;.03 0.02 0.02 0.03 0.02 0.02 0.03 0.02 0.02
0.03 :.02

23 JD INDEX STORM NO. ~

STRM 14.10 PP,ECI PITAT!ON DEPTH
TRDA 2. 15 TRANSPOSITION DRAINAGE AREA

24 PI PR£CI PITATIC~4 PATTERN
0.03 :.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 '1.03
a.03 :.03 0.07 0.07 f).07 0.07 0.0'7 0.07 :).07 :).01
').07 ~ .07 0.01 0.07 2.67 2.61 2.67 0.60 i.60 ol.60
').23 :.23 0.23 0.17 0.17 0.17 O. 14 0.14 J.14 0.14
0.14 : . 14 0.14 0.14 0.14 0.14 0.14 0.14 0.04 0.04
0.04 :.04 0.04 0.0'. 0.04 0.04 0.04 0.04 0.04 0.04
0.02 ;.03 0.02 0.02 0.03 0.02 0.02 0.03 0.02 0.02
0.03 :'.02

27 JD INDEX STOP.M NO.
STRM 13.70 PRECIPITATION DEPTH
TRDA 7.15 TRANSPOSITION DRAINAGE AREA

28 PI PRECI PITt\TIC~j ?ATTERN
0.03 :.03 0.02 0.03 0.03 0.02 0.03 0.03 1).02 0.02
!J.03 :.03 0.07 0.07 0.07 0.,01 0.01 0.07 0.07 0.07
0.07 :.07 0.01 0.07 2.61 2.61 2.61 0.60 :).60 0.60
0.23 :.23 0.23 0.23 0.23 0.23 o. 13 O. 13 0.13 0.13
0.13 : . 13 0.13 0.13 0.13 0.13 0.13 0.13 0.05 0.05
'::). 05 : .05 0.05 0.05 0.05 0.05 0.05 0.05 j,05 '). 05
J.02 : . J3 0.02 0.02 0.03 0.02 0.02 0.03 :J.02 u.02
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0.03 ').02

"70 KO OUTPUT CONTROL VARIABLES
IPRNT 5 PP.INT CONTROL
I PLOT 0 PLOT CONTROL
QSCAL O. H'fDROGRAPH PLOT SCALE:

.*. *•• ... * ... * ... ... ... ... ... .... ."' . ... '" ..... •• t ... .... *... .tt ... ... .,. • t • ... * ... l" ... ... .... ... ... t.t .. .. .. ...
.. ......................

123 KK C5991

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

124 KO OUTPUT CONTROL VARIABLES
IPRNT 1 PRINT CONTROL
I PLOT 0 PLOT CONTROL
QSCAL o. HYDROGRAPH PLOT SCALE
IPNCH 0 PUNCH COMPUTED HYDROGRAPH

lOUT 21 SAVE HYDROGRAPH ON THIS UNIT
ISAVl 1 FIRST ORDINATE PUNCHED OR SAVED
ISAV2 200 LAST ORDINATE PUNCHED OR SAVED

TIMINT 0.083 TIME INTERVAL IN HOURS

Hydrograph combine C5B40 + C5600 + C5780 + C599

126 HC HYDROGRAPH COMBINATION
lCOMP 4 NUMB£R OF HYDROGRAPHS TO COMBIN£

.....................*................................... ··· .. ········· .. ···· ............. ,...... t, .......................................

HYDROGRAPH AT C5991
TRANSPOSITION AREA 0.0 SQ HI

.. ** ............ ** •••••••••••• *** •• *.** .......... ** •••••*· ... ······**······*········*· •...•....... * ••• t .................................... *

DA MaN HRMN ORO FLOW DA MON HP.MN ORO fLOW DA MeN HRMN ORO FLOW DA MON HRMN ORO FLOW

0000 1 2557. 1 0410 51 663 ... 1 0820 101 894. 1230 151 250.0005 2 2392. 1 0415 52 6085. 1 0825 102 8a8. 1235 152 237.0010 3 2091. 1 0420 53 5555. 1 0830 103 880. 1240 153 226.0015 4 1842. 1 0425 54 4994. 1 0835 104 873. 1245 154 217.0020 5 1640. 1 0430 55 4438. 1 0840 105 865. 1250 155 210.0025 05 1506. 1 0435 56 3918. 1 0845 106 a 5'7. 1255 156 204.0030 1 1408. 1 0440 57 3456. 1 0850 107 848. 1300 151 199.0035 8 1327. 1 0445 58 J105. 1 0855 108 838. 1305 158 196.0040 :) 1261. 1 (;450 51 2850. 1 0900 109 827. 1310 159 192.0045 10 1206. 1 0455 60 2639. 1 0905 110 814. 1315 160 188.0050 1: 1164. 1 0500 til 2463. 1 0910 III aol. 1320 161 183.0055 12 1135. 1 0505 62 :::301. 1 0915 112 185. 1325 lti2 119.0100 13 1115. 1 0510 tiJ 2118. 1 0920 113 761. I J 30 163 174 •0105 • 4 1108. 1 (is 15 1)4 1930. 1 0925 114 -:'45. 1335 104 110.
.. '1

0110 11: 1121. 1 0520 tiS 1775. 1 0930 115 710. 1340 165 166.
.j

0115 16 1145. 1 0525 66 1646. 1 0935 116 ti73. 1345 166 163.0120 17 1157. 1 0530 61 1529. 1 0940 117 643. 1350 167 159.0125 18 1111. 1 0535 ti8 1425. 1 0945 118 618. 1355 168 155.0130 19 1193. 1 0540 69 1348. 1 0950 119 5g8. 1400 1ciQ 152.0135 20 1221. 1 0545 70 1299. 1 0955 120 580. 1405 17 0 149.0140 21 1251. t 0550 71 1259. 1 1000 121 565. 1410 171 145.0145 22 1286. 1 0555 72 1224. 1 1005 122 552. 1415 172 142.0150 23 1324. 1 0600 7J 1195. 1 1010 123 543. 1420 173 139.0155 24 1362. 1 0605 74 1113. 1 1015 124 535. 1425 174 136.0200 .,c: 1400 . 1 (;610 7~ 1146. 1 1020 1"C' :28. 1·130 ~ ., 5 134 •
.. .I

_J
U205 ... 0 3162. 1 (jb 15 7 (1 1111. 1 1025 12b '521- t 435 1 i 6 131 .1 0210 27 QQB6. 1 0620 77 1091. 1 1030 127 514. 1440 171 128.1 0215 28 23393. 1 0625 18 10B2. 1 1035 128 SOB. 1445 178 125.1 0220 29 43113. 1 0630 7C) 1070. 1 1040 129 502. 1450 liq 123.1 0225 30 60927. 1 0635 80 1059. 1 1045 1 30 ~q6. 1455 180 120.1 0230 31 65342. 1 0640 81 1050. 1 1050 131 489. 1500 1a 1 lIB.1 0235 32 61517. 1 0645 82 1041. 1 lOSS 132 483. 1505 182 115.1 0240 33 55043. 1 0650 83 1032. 1 1100 1 33 476. 1510 183 113.1 0245 34 47603. 1 0655 84 1024. 1 1105 134 4'70. IS15 184 111.1 0250 35 39951. 1 0100 85 1015. 1 1110 1 35 463. 1520 185 lOB.1 0255 36 33485. 1 0705 86 1007. 1 1115 1 36 456. 1525 186 106.1 0300 37 28766. 1 0710 87 999. 1 1120 137 449. 1530 187 103.0305 38 24596. 1 0715 88 992. 1 1125 138 ~ 41. 1535 18B 9B.0310 39 21131. 1 0720 89 985. 1 1130 139 433. 1540 lSQ 91.0315 40 181B7. 1 0725 C)O 977. 1 1135 140 425. 1545 1:'0 83.0320 ·11 15851. 1 0730 91 969. 1 1140 141 416. 1550 lql 78.0325 42 13827. 1 0135 92 961. 1 1145 142 408. 1555 192 73.0330 43 12145. 1 0140 q 3 Q52. 1 1150 143 400. 1600 len 67.0335 .j 4 10840. 1 0145 (ftl C)44. 1 1155 144 U-l1. 1·~O5 1~·1 62.
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I) 340 45 ~"786. '. "7 SO ("15 ~35. 1200 '145 37 q. 1610 195 57.0345 46 3967. ., ':' 55 Qti q27. 1205 140 ~57. lli1S 196 ~2 .D350 47 3378. :300 97 919. 1210 147 331. 1620 191 4'1 •0355 48 78BB. 0805 98 912. 1215 148 306. 1625 198 43.0400 49 7474. 1;310 99 906. 1220 149 283. 1630 199 39.0405 50 7096. 0315 100 900. 1225 150 265. 1635 200 35.
••••••••••••••• * ••••• * ••••••••••••••••••••••••••••••••••••••• _••• _••••••••••••••••••••••• ** •••••••••••••••••••••••••••••••••••• * •••

?E:AK fLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 16.58-HR

(eFS) (HR)
(CFS)

05342. 2.50 10238. 4023. 4023. 4023.
( INCHES) 13.351 14.49B 14.49B 14.498

(AC-FT) 5077. 5513. 5513. 5513.

CUMULATIVE AREA • 7.13 SQ MI

.**.**** ••••• *.**.* ••••••• *•• **** ••••••••••••••••••••••• ** •• *.** ••• **.**.*** •••••••••.•••• _ ••••• ** •••••• * •• *••••••••••••••••••••••••

HYOROGRAPH AT C599I
TRANSPOSITION AREA 1.6 SQ MI

•••• * •••••••••••••••••••••• _•••••••••••••••••••••• *••••••••••••••• * •••••• _•••••••••••••• * ••••••••••••••••• * ••••••••••• *t •••••••• _••

DA MaN HRMN ORO fLOW DA MON HRMN ORO rLOW DA MaN HRMN ORO F"LOW DA MaN HRMN ORD rLOW

0000 2557. 1 0-410 51 663 ... 1 0820 101 894. 1 1230 151 250.0005 2392. 1 0415 52 6085. I 0825 102 888. 1 1235 152 237.0010 2091. 1 0420 53 5555. 1 0830 103 880. I 1240 153 226.0015 1842. 1 0425 54 4994. 1 0835 104 8'13. 1 1245 154 217.
G020 1640. 1 0430 SS 4438. 1 0840 lOS 865. 1 1250 155 210.
0025 b 1506. 1 0435 56 3918. 1 0845 106 857. I 1255 156 20-1.1 0030 7 1408. 1 1)440 57 3456. 1 0850 107 848. 1 1300 157 199.

1 0035 8 1327. 1 0445 58 3105. 1 0855 108 838. 1 1305 158 196.
1 0040 9 1261. 1 0450 59 2850. 1 0900 109 827. t 1310 159 192.
1 0045 10 1206. 1 0455 60 2639. 1 0905 110 814. 1 1315 160 IB8.1 0050 11 1164. 1 0500 61 2463. 1 0910 111 801. 1 1320 161 183.
1 0055 12 1135. 1 0505 62 2301. 1 0915 112 785. 1 1325 162 179.
1 0100 13 1115. 1 0510 63 2118. 1 0920 113 767. I 1330 163 1'14.
1 0105 14 1108. 1 0515 64 1930. 1 0925 114 745. 1 1335 164 1'10.
I 0110 15 1121. 1 0520 65 1775. 1 0930 115 710. 1 1340 165 166.
1 0115 16 1145. 1 0525 66 1646. 1 0935 116 673. 1 1345 166 163
1 0120 17 1157. I 0530 61 1529. 1 "0940 117 6043. 1 1350 167 159.
1 0125 18 1171. I 0535 68 1425. 1 0945 118 618. 1 1355 168 155.
1 0130 19 1193. 1 0540 69 1348. 1 0950 119 598. 1 1400 169 152.
1 0135 20 1221. 1 0545 70 1299. 1 0955 120 580. 1 1405 170 149.
1 0140 21 1251. 1 e550 71 1259. 1 1000 121 565. 1 1410 171 145.
1 0145 22 1286. 1 0555 72 1224. 1 1005 1"" 552. 1 1415 172 142... L.

1 0150 23 1324. 1 0600 73 1195. 1 1010 123 543. 1 1420 173 139.
1 0155 24 1362. 1 0605 74 1173. 1 1015 124 535. 1 1425 174 136.

0200 25 1400. 1 0610 75 1146. 1 1020 1"lC' ')28. 1 1430 175 134.4J

0205 26 3162. 1 (j615 76 1117. 1 1025 12 1'; C:~ 1. 1 1435 1:0 : 31.
(:210 27 ~986. 1 rJ620 77 1097. 1 1030 1..... 514. 1 1440 177 128.... '
0215 28 23393. 1 0625 78 1082. 1 1035 128 )08. 1 1445 178 : 25.
0220 ::9 43113. 1 0630 7q 1070. 1 1040 129 :'02. 1 1450 17 q 123.
0225 30 oQ927. 1 r,635 80 1059. 1 1045 130 4Qti. 1 1455 180 120.
0230 31 65342. 1 0640 81 1050. 1 1050 1J 1 489. 1 1500 181 118.
0235 32 61517. 1 0645 82 1041. 1 1055 132 483. 1 1505 182 115.
0240 33 55043. 1 0650 83 1032. 1 1100 133 476. 1 1510 183 113.
0245 34 47603. 1 0655 84 1024. 1 1105 134 470. 1 1515 184 111.
0250 .35 39951. 1 0700 85 1015. 1 1110 1 J5 463. 1 1520 185 108.
0255 36 33485. 1 0705 86 1007. 1 1115 136 456. 1 1525 186 106.
0300 37 28766. 1 0710 87 999. 1 1120 137 449. 1 1530 187 103.
0305 38 24596. 1 0715 88 992. 1 1125 138 441 . 1 1535 188 98.
0310 39 21131. 1 0720 89 985. 1 1130 139 433. 1 1540 189 91.
0315 40 16187. 1 0725 qO Q7'1. 1 1135 140 425. 1 ~545 1c)o 33-
0320 4 1 :5851. 1 :"}730 ell "69. 1 1140 141 416. 1 1550 191 -; 8.
0325 42 13827. 1 0"735 92 q61. 1 1145 142 408. 1 1555 192 73.
0330 43 12145. 1 0"740 93 952. 1 1150 143 400. 1 1600 193 67.
0335 44 10840. 1 0745 94 q44. 1 1155 144 19'3. 1 1605 194 62.
0340 45 9786. 1 0750 95 935. 1 1200 145 )79. 1 1610 195 57.
0345 46 8967. 1 0755 96 927. 1 1205 146 357. 1 1615 196 52.
0350 47 9378. 1 0800 97 919. 1 1210 147 331. 1 lti20 197 47.
0355 48 "7888. 1 0805 98 912. 1 1215 148 306. 1 1625 198 43.
0400 49 7474. 1 0810 ')9 906. 1 1220 14Q 263. 1 1630 199 39.
0405 50 7096. 1 0815 100 900. 1 1225 150 265. 1 1635 200 35.

t ••• 1I .......... Ir •••••• ~ •••••• * •••• 11. ** ..................................................... t.t ........ 11' .................... , , •• , .................

P£AK fLOW TIME MAXIMUM AVERAGE fLOW
6-HR 24-HR 72-HR 16.58-HR

(efS) (HR) .
(CFS)

65342. 2.50 10238. 4023. 4023. 4023.
( INCHES) 13.351 14.498 t 4.498 14.498
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(AC-FT1 5077. 5513. S513. 5513.

CUMULATr \,'E AREA :I 7 • 13 SQ HI

•• ** .............. *.* .......................................... * ••••••••••••••• *•••••••••••••••••••• , ••••••••••••••••• , •••••••••••••••••••••

HYDROGRAPH AT C5991
TRANSPOSITION AREA 2.0 SQ MI

•• *** ••••••• ****** •••••••• **** ••••••• * •••••••••• *** •••••••••••• ** ••••••••••••••••• ** •••••••• * ••••••••••••••••••••••••••••••••••••••

DA MaN HRMN ORO fLOW OA MON HRMN ORO fLOW OA MeN HRMN ORO fLOW DA MON HRMN ORO fLOW

1 0000 1 2557. 1 0410 51 6866. 1 0820 101 885. 1230 151 239.1 0005 2 2393. 1 0415 52 6272. 1 0825 102 87B. 1235 152 228.1 0010 3 209B. 1 0420 53 5688. 1 0830 103 870. 1240 153 219.
1 0015 4 1857. 1 0425 54 5055. I 0835 104 862. 1245 154 211.1 0020 5 1662. 1 0430 55 4418. 1 0840 105 854. 1250 155 205.
1 0025 6 1533. 1 0435 56 3837. 1 0845 106 845. 1255 15b 199.1 0030 7 1441. 1 0440 57 3328. 1 0850 107 834. 1300 157 196.
1 0035 8 1366. 1 0445 58 2947. 1 0855 108 822. 1305 158 192.1 0040 9 1306. 1 0450 59 2660. 1 0900 109 809. 1310 159 187.
1 0045 10 1257. 1 0455 60 2420. 1 0905 110 1 q4 . 1315 160 183.1 0050 11 1218. 1 0500 61 2213. 1 0910 III 177. 1320 161 178.
1 0055 12 1185. 1 0505 62 2034. 1 0915 112 759. 1325 162 174.1 0100 13 1159. 1 0510 63 1865. 1 0920 113 130. 1330 163 170.
1 0105 14 1144. 1 0515 64 1699. 1 0925 114 6QO. 1335 164 166.1 0110 15 1149. 1 0520 65 1564. 1 0930 115 ti57. 1340 165 162.1 0115 16 1168. 1 0525 66 1404 9. 1 0935 116 630. 1345 166 158.
1 0120 17 1190. 1 0530 67 1362. 1 0940 117 007. 1350 107 155.
1 0125 18 1223. 1 0535 68 1306. 1 0945 118 58q. 1355 168 151.1 0130 19 1263. 1 0540 69 1264. 1 0950 119 '574. l~OO lci9 148.
1 0135 20 1303. 1 0545 70 1226. 1 0955 120 -560. 1405 170 145.
1 0140 21 1343. 1 0550 71 1199. 1 1000 121 549. 1410 171 142.
1 0145 22 1380. 1 0555 72 1179. 1 1005 122 542. 1415 172 139.
1 0150 23 1416. 1 0600 73 1165. 1 1010 123 534. 1420 173 136.
1 0155 24 1449. 1 0605 ?4 1151. 1 1015 124 527. 1425 174 133.
1 0200 25 1481. 1 0610 75 1129. 1 1020 125 521. 1430, 175 130.
1 0205 26 3194. 1 0615 76 1102. 1 1025 126 514. 1435 176 128.
1 0210 27 9901. 1 0620 77 1084. 1 1030 127 508. 1440 177 125.
1 0215 28 23058. 1 0625 78 1070. t 1035 128 501. 14 .. 5 178 122.
1 0220 29 42115. 1 0630 79 1059. 1 1040 129 495. 1450 179 120.
1 0225 30 59467. 1 0635 80 1048. 1 1045 130 489. 1455 180 117.
1 0230 31 63996. 1 0640 81 1039. 1 1050 131 483. 1500 181 115.
1 0235 32 60363. 1 0645 82 1030. 1 1055 132 476. 1505 182 113.
1 0240 33 54212. 1 0650 83 1022. 1 1100 133 470. 1510 183 110.
1 0245 34 46934. 1 0655 84 1013. 1 1105 134 463. 1515 184 108.
1 0250 35 39384. 1 0700 85 100S. 1 1110 135 457. 1520 185 106.
1 0255 16 32884. 1 0705 86 997. 1 1115 136 449. 1525 186 103.
1 0300 37 27789. 1 0710 87 990. 1 1120 137 442. 1530 187 97.
1 0305 38 23307. 1 0715 88 983. 1 1125 1 38 4 34 . 1535 188 89.

n310 39 19112. 0120 89 175. 1 1130 l1q 425. 1540 189 82.
0315 40 16841. 0725 90 Qt:i7. 1 1135 140 417. 1545 1qo 77.
0320 41 14110. ()730 ql GS9. 1 1140 141 409. 1550 11:41 12.
n 325 ., 2 1~886. O?35 Q2 ~ 51. 1 ~ ~ 45 142 401. ~555 1')2 06.
0330 4 3 11484. 0140 <)3 Q42. 1 1~50 141 j q ~. 1(iOO 1:) 1 t;l.
·"l335 ·14 10391. ')745 q4 I) 33. : 155 144 .H32. ~')05 1:t·t Sci.
\1_HO ·15 !1527. 0750 C}5 !f25. i~OO 145 362. ~til0 lq5 51.
0345 -16 8874. 0755 96 g17. 1205 14t:.i l37. 1615 196 46.
0350 47 8409. 0800 Ii? GIO. 1210 147 311. Ib20 1q7 42.
0355 48 6004. 0805 1)8 '"104. 1215 148 288. 1625 1 ~l8 38.
0400 49 7668. 0810 qg 899. 1220 14 G 268. 1630 lqq 35.
0405 :'0 1)35. 0815 100 892. :225 150 ~53. 1\535 :00 31.

_ ............................................................................................................. , ..........................
PEAK fLOW TrME MAXIMUM AVERAGE fLOW

6-HR 24-HR 12-HR >:>.58-HR
((:FS) (HR)

(CFS)
63996. 2.50 10002. 3931. 3931. 3931.

( INCHES) 13.043 14.166 14.166 14.166
(AC-f'Tl 4960. 5387. 5387. 5387.

CUMULAT I'/E AREA :a 7.13 SQ MI

................................................ , ..................................... , ................... " .... , ... , ....................
HYDROGRAPH AT \;5991

TRANSPOSITION AREA 2.2 SQ Ml

....... , _ .......... Ir .... ., .......................... • ••• • • • - ....................... It ............. t ........... , • , ................ , •••• , , • , ......................... It,

DA MON HRMN ORO fLOW DA MON HRMN ORO fLOW DA MaN HRMN ORO fLOW DA MaN HRMN ORO fLOW

()ooa 2557. 0410 51 6866. ,"'920 101 ~18 5. ::30 1 e , :39.~ ,
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:005 2393. .J 4 15 ='"' 0272 . .~825
.. "'" ~ 878. :235 152 228.':'jOl0 2098. 1)420 53 S688. ~'8 30 : J 3 370. 1240 153 : 19.0015 1851. 0425 54 5055. 1 0835 :04 862. 1245 154 211.1 0020 1662. 0430 55 4418. 1 0840 105 854. 1 1250 155 205.1 0025 1533. 0435 56 3831. 1 0845 106 845. 1 1255 156 : 99.1 0030 1441. 0440 57 3328. 1 OB50 101 834 . 1 1300 157 196.1 0035 1366. 1 0445 58 2941. 1 0855 108 822. 1 1305 15B 192.1 0040 1306. 1 0450 S9 2660. 1 0900 109 809. 1 1310 159 1BI.1 0045 10 125'7. 1 0455 60 2420. 1 0905 110 794. 1 1315 160 183.1 0050 11 1218. 1 0500 61 2213. 1 0910 III 777. 1 1320 161 178.1 0055 12 1185. 1 0505 62 2034. 1 0915 112 759. 1 1325 162 174.1 0100 13 1159. 1 0510 63 1865. 1 0920 113 730. t 1330 163 170.1 0105 14 1144. 1 0515 64 1699. 1 0925 114 690. 1 1335 164 166.1 0110 15 1149. 1 0520 65 1564. 1 0930 115 657. 1 1340 165 162.1 0115 16 1168. 1 0525 66 1449. 1 0935 116 630. 1 1345 166 158.1 0120 17 1190. 1 0530 67 1362. 1 0940 117 607. 1 1350 167 155.1 0125 18 1223. 1 0535 68 1306. 1 0945 118 589. 1 1355 168 151.1 0130 IS 1263. 1 05~0 69 1264. 1 0950 119 574. 1 1400 169 148.1 0135 20 1303. 1 0545 70 1228. 1 0955 120 560. 1 1405 170 145.1 0140 21 1343. 1 0550 71 1199. 1 1000 121 549. 1 1410 171 142.1 0145 22 1380. 1 0555 72 1179. 1 1005 122· 542. 1 1415 172 139.1 0150 23 1416. 1 0'600 73 1165. 1 1010 123 534. 1 1420 173 136.1 01.55 24 1449. 1 0605 74 1151. 1 1015 124 527. 1 1425 174 133.1 0200 25 1481. 1 0610 75 1129. 1 1020 125 521. 1 1430 175 130.1 0205 26 3194. 1 0615 76 1102. 1 1025 126 514. 1 1435 116 128.1 0210 27 9901. 1 0620 77 1084. 1 1030 127 508. 1 1440 117 125.1 0215 28 23058. 1 0625 78 1070. 1 1035 128 501. 1 1445 178 122.1 0220 29 42115. 1 0630 79 1059. 1 1040 129 495. 1 1450 179 120.1 0225 30 59467. 1 0635 80 1048. 1 1045 130 489. 1 1455 180 117.1 0230 31 63996. 1 0640 B1 1039. 1 1050 131 -483. 1 1500 181 115.1 0235 32 60363. 1 0645 82 1030. 1 1055 132 476. 1 1505 182 ~ 13 .1 0240 33 54212. 1 0650 83 1022. 1 1100 133 470. 1 1510 183 i 10.I 0245 H 46934. 1 0655 84 1013. 1 1105 134 463. 1 1515 184 : 08.I 0250 3: 39384. 0700 85 1005. 1 1110 135 457. 1 1520 185 :06.t 0255 36 32884. 0705 86 997. 1 1115 136 - 449. 1 1525 186 103.1 0300 37 27789. 0710 87 990. 1 1120 137 442. 1 1530 187 97.1 0305 J3 23307. 0715 88 983. 1 1125 138 434. 1 1535 18B 89.1 0310 39 19712. 0720 89 975. 1 1130 139 425. 1 1540 189 82.I 0315 40 16841. 0725 90 967. 1 1135 140 417. 1 1545 190 77.I 0320 41 14110. 0730 91 959. 1 1140 141 409. 1 1550 191 72.1 0325 42 12886. 0135 92 951. 1 1145 142 401. 1 1555 192 66.1 0330 43 11484. 0740 93 942. 1 1150 143 393. 1 1600 193 61.1 0335 44 10391. 0745 94 933. 1 1155 144 382. 1 1605 194 56.1 0340 45 9521. 0150 95 925. 1 1200 145 362. 1 1610 195 51.1 0345 46 8874. 0755 96 917. 1 1205 146 337. 1 1615 196 461 0350 47 8409. 0800 en 910. 1 1210 147 311. 1 1620 197 42.1 0355 48 .. 8004. 0805 98 904. 1 1215 148 288 • 1 1625 19B 38,.

1 0400 49 ;668. 0810 99 899. 1 1220 149 268. 1 1630 199 35.1 0405 50 7335. 0815 100 892. 1 1225 150 253. 1 1635 200 ) 1 .

•••••••••••••••••••••••••••••••• *•••••••••••••••••••••••••••••••••••••••••••••••••• ~.* •••••••••••••••••••••••••••••••••••••••••••••

PEAK FLOW 7!ME MAXIMUM AVERAGE fLOW
6-HR 24-HR 72-HR 16.58-HR

(CFS) (HR)
(CrS)

63996. 2.50 10002. 3931. 3931. 39) 1 •
( INCHES) ~3.043 14.166 140 166 14.1 b6

(AC-fT) 4960. 5387. S387. 5387.

CUMULATIVE AREA .. 7.13 SQ HI

,....................................................................................................................................
HYDROGRAPH AT CS991

TRANSPOSITION ARtA 7.2 SQ HI

.....................................................................................................................................
DA MON HP.MN uP.D FLOW DA MON HRJ.1N ORO fLOW OA MaN HRMN (.lRD r'LOW DA HON HRMN ORO :LOW

1 0000 2557. 1 0410 51 5740. 1 0820 101 B88. I 1230 151 39.1 0005 2391. 1 0415 52 5247. 1 0825 102 880. 1 1235 152 28.I 0010 2090. 1 0420 53 4786. 1 0830 103 873. 1 1240 153 19.1 0015 1839. 1 0425 54 ~319. 1 0835 104 865. 1 1245 154 11 .1 0020 1635. 1 0430 55 3859. 1 OB40 105 857. 1 1250 155 OS.1 0025 1500. 1 0435 56 1423. 1 0845 106 84B. 1 1255 156 00.1 0030 1401. 1 0440 57 3063. 1 0850 107 B38. 1 1300 157 96.1 0035 1319. 1 0445 58 2791. 1 0855 108 827. 1 1305 158 92.1 0040 1251. 1 0450 ~9 2565. 1 0900 10Q B14. 1 1310 ISQ 88.1 0045 lc) 1196. 1 0455 bO 2375. 1 0905 110 BOI. 1 1315 160 83.
1 0050 ' . 1155. 1 0500 61 2209. 1 OQ10 111 785. 1 1320 161 jq.
1 0055 1127. 1 0505 62 2062. 1 0915 112 166. 1 1325 162 74
1 0100 13 1108. 1 0510 63 1898. 1 0920 113 74<4. 1 1330 163 7{
1 0105 14 1101. t 0515 64 1733. 1 0925 114 709. 1 1335 164 66.
1 0110 ! : 1113. 1 0520 6 C 1604. 1 OQ30 11 ~ ti73. 1 1340 H15 62..J

1 Ot15 .0 1134. 0525 cit> 1491. 1 OQ3S 11t:i 642. 1 1345 166 59.
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.j 120 ~ 7 ~ : 4 4 • 0530 ci7 l399. 1 0940 11 7 G18. :350 lti7 i 55.1 0125 : 9 ::50. 0535 cia ~ 334. 1 0945 l' Q 5~7. :155 Ili8 152.1 '~~ 30 19 :: 58. 0540 69 1286. 1 0950 119 580. : 400 1l)q 148.1 ')135 20 :171. 1 0545 70 1246. 1 0955 120 565. 1 ;405 170 145.1 0140 21 :192. 1 0550 11 1212. 1 1000 121 552. 1 1410 171 142.1 IJ 145 -''' :214. 1 0555 72 1185. 1 1005 122 544. 1 :415 172 139.
~~

1 0150 23 :238. 1 0600 7) 1167. 1 1010 123 536. 1 :420 173 136.1 0155 24 :267. 1 0605 74 1152. 1 1015 124 529. 1 :425 174 133.1 0200 25 1298. 1 0610 75 1129. 1 1020 125 522. 1 1430 175 131.1 0205 26 :898. 1 0615 76 1103. 1 1025 126 515. t 1435 176 128.1 0210 27 3998. 1 0620 77 1085. 1 1030 127 509. 1 1440 177 125.1 0215 28 20729. 1 0625 78 1072. 1 1035 128 502. 1 1445 178 123.1 0220 29 37579. 1 0630 79 1060. 1 10.0 129 496. 1 1450 179 120.1 0225 30 53555. 1 0635 80 1050. 1 1045 130 490. 1 1455 180 lIB.1 0230 31 58742. 1 0640 81 1040. 1 1050 131 483. 1 1500 181 115.1 0235 32 55827. 1 0645 82 1032. 1 1055 132 477. 1 1505 182 113.1 0240 33 50573. 1 0650 83 1023. 1 1100 133 471. 1 1510 183 Ill.1 0245 34 43762. 1 0655 84 1015. 1 1105 134 464. 1 1515 184 lOB.1 0250 35 36833. 1 0700 85 1007. 1 1110 135 457. 1 1520 185 106.1 0255 36 31126. 1 0705 86 999. 1 1115 136 450. 1 1525 186 103.1 0300 37 26524. 1 0710 87 991. 1 1120 137 442. 1 1530 187 98.1 0305 38 22645. 1 0715 88 984. 1 1125 138 434. 1 1535 188 90.I 0310 39 19477. 1 0720 89 917. 1 1130 139 426. 1 1540 189 82.1 0315 40 16714. 1 0725 90 969. 1 1135 140 418. 1 1545 190 11.
1 0320 41 14531. 1 0730 91 961. 1 1140 141 410. I 1550 1~1 72.
1 0325 42 12595. 1 0735 92 952. 1 1145 142 402. I 1555 192 67.
1 0330 43 11015. 1 0740 93 944. 1 1150 143 394. 1 1600 193 62.1 0335 44 9741. 1 0745 94 935. 1 1155 144 382. 1 1605 194 56.1 0340 45 a722. 1 0750 95 92'7. 1 1200 145 363. 1 1610 195 51.1 0345 46 7988. 1 0755 96 919. 1 1205 146 337. 1 1615 196 4'7.
1 0350 47 7401. 1 0800 q7 912. 1 1210 147 311 • 1 ! 620 197 42.1 0355 48 6907. 1 0805 q8 906. 1 1215 148 288. 1 1625 198 39.
1 1)400 ·19 -5511. 1 0810 Gg 900. I 1220 149 268. 1 1630 19q 35.1 0405 SO 05157. 1 0815 100 894. 1 1225 150 253. 1 1635 200 32.

~ •• *.*.**.* ........... * •• *.** ••• ** ••••••••••••••• *••• *.......................................... , ........... , ..........................

PEAK FLOW 7!ME MAXIMUM AVERAGE fLOW
6-HR 24-HR 72-HR 16.S8-HR

(CFS) (HR)
(ers)

+ 58742. 2.50 9284. 3672. 3672. 3672.
( INCHES) 12.106 13.234 13.234 13.234

tAC-FT) 4604. 5032. 5032. 5032.

CUMULATIVE AREA • 7.13 SQ MI

.. *' .... *' .............. '*' .............................................. ll'''.' ll ...... "."" ..............................................................................................

rNTERPOLATED HYDROGRAPH AT C599I

............................................................................................................" .........................
DA MON HP_~N CiP.D fLOW OA MON HRMN ORO fLOW DA MaN HRHN URD fLOW DA MON HP_~N ORO :-'LOW

;')000 2557. 0410 51 5743. I 0820 101 888. :230 151 ~ 39.'":005 2391. 0415 r ... c:';2 50. 1 0825 10: :-180. ::; 35 15~ ~:8.,.,010 :090. 0420 53 4788. 1 0830 103 873. 1240 153 :219.
1 0015 ~839. 0425 54 4320. 1 0835 104 865. 1245 154 211.1 0020 1635. 0430 55 3861. 1 0840 105 857. 12'50 155 :05.
1 n025 1501. 0435 56 3424. 1 0845 lOti 848. ~255 156 200.
1 0030 1401. 0440 57 3064. 1 0850 101 13 38. 1300 157 lqS.
1 :~O 35 : 319. 0445 :'8 2792. 1 0855 108 827. :305 158 L92.
1 rJ040 :252. 0450 59 2565. 1 0900 109 B14 • 1310 159 188.
1 0045 1I) 1196. 0455 tiO 2375. I 0905 110 801. 1315 160 183.
1 0050 11 :155. 0500 ci1 2209. 1 0910 111 785. 1320 161 179.
1 0055 12 :127. 0505 02 2062. 1 Oq15 11~ 766. 1325 162 1'74.
1 r) 100 ~ 1 :109. 0510 ti3 18 Q8. 1 Og20 11 ) 144. : ) 30 16 j ~ ilL
1 ,) ~ 05 .'1 : 101. 0515 '.:.;4 1733. 1 0925 114 10q. 1 1135 1ti4 166.
1 0110 15 1113. 0520 tiS 1604. 1 0930 115 673. 1 13.0 165 162.
1 0115 16 1134. 0525 ti6 1491. 1 0935 116 ti42. 1 1345 166 159.
1 0120 11 1144. 0530 61 1399. 1 0940 117 018. 1 1350 161 155.
1 0125 18 : 151. 0535 b8 1334. 1 0945 118 597. 1 1355 168 152.
1 0130 19 :158. 0540 69 1286. 1 0950 ll~ 580. L 1400 169 148.
1 0135 20 :172. 0545 70 1246. 1 0955 120 565. 1 !40S 170 145.
1 0140 21 : 192. 0550 71 1212. 1 1000 1: 1 552. 1 1410 171 142.
1 0145 22 1214. 0555 12 1185. 1 1005 122 544. 1 1415 172 139.
1 (n so 23 1239. 0600 1) 1167. 1 1010 123 536. 1 1420 173 136.
1 0155 24 :267. 0605 i4 1152. 1 1015 124 529. 1 1425 174 133.
1 0200 -,C'

~ 298. 0610 I) 1129. 1 1020 1~5 522. 1 1430 175 131.':'.J

1 0205 2 .~ 2898. 0615 ";6 1103. 1 1025 l:;b 515. 1 1435 176 128.
1 0210 21 ~OOO. 0620 77 1085. t 1030 127 509. 1 1440 177 125.
1 0~15 28 20735. 0625 ~fl 1072. 1 1035 128 ')02. 1 :445 178 ·123.
1 0220 29 ~ 7590. 0630 7Cl 1060. 1 1040 129 496. 1 l450 17 q i.20.
1 0225 30 53569. 0635 80 1050. 1 1045 130 490. 1 1455 180 118.
1 0230 11 58154. 0640 81 1040. 1 1050 131 -481. 1 1~00 181 115.
1 0235 p~ 2 :'5837. 0645 82 1032. 1 1055 1 J: ·171. 1 IS05 102 113.

63-23, Appendix F File: gepd-pmf.oh 1 Sheet 9 of 10



0240 ] 3 :'581. ~650 83 1023. 1100 : 23 ; 71 • 1 :510 183 l11.
1 0245 '.4 ;'69. 1 i";0555 84 1015. 1 1'105 134 4 b4 • 1 1515 184 iDa.
1 0250 35 ~a39. 1 ;;700 85 1007. 1 1110 135 "51. 1 1520 185 106.
1 0255 36 1131. 1 0705 86 999. 1 1115 136 4 50. 1 1525 186 103.
1 0300 37 6521. 1 0710 87 991. 1 1120 137 442. 1 1530 187 98.
1 0305 }8 2646. 1 0715 88 984. 1 1125 138 434. 1 1535 188 90.
1 0310 39 9471. 1 0720 89 971. 1 1130 139 426. 1 1540 la9 82.
I 0315 40 ';;i 14 . 1 'Ji25 90 969. 1 1135 140 418. 1 1545 190 17.
I 0320 41 4532. 1 0730 91 961. 1 1140 141 410. 1 1550 191 72.
1 0325 42 2596. 1 0135 92 952. 1 1145 142 402. 1 1555 192 61.

1 0330 43 ~016. 1 0740 93 944. 1 1150 143 394. 1 1600 193 62.
1 0335 -44 Q743. 1 0745 94 935. 1 1155 144 382. 1 1605 194 56.
1 0340 45 9724. 1 Oi50 95 927. 1 1200 145 363. 1 1610 195 51.
1 0345 46 1991. 1 0755 96 919. 1 1205 146 337. 1 1615 196 41.
1 0350 47 1404. 1 0800 97 912. 1 1210 147 311. 1 1620 197 42.
1 0355 48 6910. 1 0805 CJ8 906. 1 1215 148 288. 1 1625 198 39.
1 0400 49 15514. 1 OB10 99 900. 1 1220 149 268. 1 1630 199 35.
1 0405 :0 0160. 1 OB15 100 894. 1 1225 150 253. 1 1635 200 32.

-******** ••••• *••••••••••••••••• *••••••••••••••••••••*••••••••••••••••••••••••••• **.** ••• ** •••••••••••••••••••• * •••• ** ••• ** ••••••••

PEAK FLOW ':'!ME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 16.58-HR

+ (CfS) (HR)
(CFS)

+ 58754. 2.50 9286. 3673. 3673. 3673.
( INCHES) 12.108 13.236 13.236 13.236
(AC-IT) 4604. 5033. 5033. 5033.

CUMULATIVE AREA a 7.13 SQ HI

RUNOFf SUMHAAY
fLOW IN CUBIC rEET PER SECOND

TIME IN HOURS, AREA IN SQUARE. MILES

P~K 7tHE OF AVERAGE fLOW FOR MAXtMUM PERIOD BASIN MAXIMUM TtM£ OF
OPERATICN STATION FLOW PEAK AREA STAGE MAX STAGe

+ 6-HOUR 24-HOUR 72-HOUR

HYCROGRA PH AT
+ e560I 17974. 2.58 2897. 1051. 1051. 2.15

ROUTED TO
+ C5600 16821. 2.61 2891. 1183. 11B3. 2.15

ROUTED TO
+ 560599 16460. 2.61 2891. 1185. 1185. 2.15

HYDROGRAPH AT
C5181 26969. 2.33 2850. 1033. 1033. 2.00

ROUTED • ..J

C5780 :6375. :.42 2903. 1149. 1149. 2.00

P.OUTED 7)
S7859CJ : ,1197. :.42 2920. 1160. 1lE:;O. 2.00

HYDROGRAFH A7
<:5841 :0238. 2.33 2265. 821. 821. 1. 60

ROUTED 7:J
C5840 :0283. ~.42 2311. egCJ. aqtl. 1. bO

ROUTED :0
584599 17009. 2.50 2335. 916. en6. 1.60

HYCROGRAPH AT
<:210 19580. :. 33 1956. 708. '708. 1 . 38

4 eOMBIN£D AT
C5991 58754. 2.50 9286. 3673. 3613. 7. 13

..... NORMAL END CF HEC-l ...

63·23, App·endix F File: gepd-pmf.oh 1 Sheet 10 of 10



-~.* ••••••*.******.**** •••••••••••••••••*

FLOOD HYDROGRAPH PACKAGE (HEC-1)
MAY 1991

VERSION 4.0.1E
Lahey F77L-EM/32 version 5.01

Dodson & Associates, Inc.
RUN DATE 03/02/99 TIME 16:00:49

~N*••••••• *•••••••········*····**··*·**··

x X XXXXXXX XXXXX X

X X X X X XX
X X X X X
XXXXXXX XXXX X XXXXX X

X X X X X
X X X X X X
X X XXXXXXX XXXXX XXX

...•........................•..........
U.S. ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER

609 SECOND STREET
DAVIS; ~ALIFORNIA 95616

(916) 551-1748

•••••••• * ••••••••••••••••••••••••••••• *

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73), HEC1GS, HEC1DB, ANDHEC1KW.

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE, SINGLE EVENT D~~GE CALCULATION, DSS:WRITE STAGE FREQUENCY,
DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM
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HEC-l INPUT PAGE 1

LINE ID 1 2 3 4 5 .. : 6 ,' .7 8 9 10

FILE: IDF1.DAT
DATE: OCTOBER 1998 (by FCDMC)
Modified by Stantec - February 1999

THIS MODEL WAS ALTERED BY FCDMC FROM THE ORIGINAL MODEL- GEPD-PMF.DAT
FROM THE GOLDEN EAGLE PARK DAM FEASIBILITY STUDY DONE BY GEORGE V.
SABOL CONSULTING ENGINEERS, INC. (GVSCE), JULY 1997

210

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

Analytical Considerations:
Includes Breach of North Heights Dam
Single Basin Model
This model considers areal reduction method.

Golden Eagle Park Dam (FCD 97-44)
IDF1 Model for the Computation of IDF for Golden Eagle Park Dam

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

5 02JUN98
4

15

THE MODEL HAS THE FOLLOWING ADJUSTMENTS (BY FCDMC) : FROM THE ORIGINAL
1.) THE SINGLE BASIN FOR THE NORTH HEIGHTS DAM WATERSHED HAS BEEN

REMOVED. IN ITS PLACE ARE QI CARDS TAKEN FROM THE DAM BREACH
HEC-l FOR NORTH HEIGHTS DAM (GVSCE, JANUARY 1996) .

2.) BEFORE EACH WATERSHED IS ROUTED THROUGH ITS RESPECTIVE DAM,
HALF OF THE FLOW IS DIVERTED OUT TO REFLECT THE HALF PMF EVENT.
THE SAME WAS ALSO DONE ON THE WATERSHED (BASIN 8210) BETWEEN THE THREE
UPPER DAMS AND GEPD.THE BREACH HYDROGRAPH ALREADY IS HALF PMF.

3.) THE RATING CURVES FOR ASPEN AND SUNRIDGE CANYON DAMS WERE ALTERED
THE NEW RATING CURVES WERE DEVELOPED USING THE EQUATION-Q=CLH3/2.
THE RATING CURVES WERE ALTERED TO MAKE THE SPILLWAY LENGTH LONG
ENOUGH TO PASS THE HALF PMF THROUGH THE DAM WITH THE REQUIRED
THREE FEET OF FREEBOARD.
C = 2.6

4.) IN THIS MODEL THE PRINCIPLE SPILLWAYS OF ASPEN AND SUNRIDGE CANYON DAM
ARE UNCLOGGED.

5.) THE INITIAL WATER SURFACE ELEVATION FOR EACH OF THE DAMS WAS
SET TO THE WSEL OF THE 100 YEAR EVENT

NOTE:MODIFlCATIONS BY STANTEC ARE EDITORIAL ONLY. THE ORIGINAL GVSCE MODEL
AND REVISIONS BY FCDMC ARE ACCEPTED. THE ROUTING (BY FCDMC) OF THE
IDF1 HYOROGRAPH THROUGH THE EXISTING GEP DAM IS DELETED.

ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
IO
10
10
ID
ID
ID
10
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
10

*DIAGRAM
IT
IO
IN

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

3S
36
37
38

39
40
41

42
43
44
45
46
47

48
49
SO
51
52
53

JD 15.00 0.01

PI 0.075 0.075 0.075 0.075 0.2 0.2 0.2 0.2 8.2 1.8

PI 0.7 0.7 0.4 0.4 0.4 0.4 0.15 0.15 0.15 0.15
PI 0.075 0.075 0.075 0.075

JD 15.00 1.603

PI 0.075 0.075 0.075 0.075 0.2 0.2 0.2 0.2 8.2 1.8
PI 0.7 0.7 0.4 0.4 0.4 0.4 0.15 0.15 0.15 0.15

PI 0.075 0.075 0.075 0.075

JD 14.70 2.000

PI 0.1 0.1 0.1 0.1 0.2 0.2 0.2 0.2 8.0 1.8
PI 0.7 0.5 0.425 0.425 0.425 0.425 0.125 0.125 0.125 0.125

PI 0.075 0.075 0.075 0.075
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HEC-1 INPUT PAGE 2

LINE 1D ....... 1 ....... 2 ....... 3 ....... 4 ....... 5 ....... 6 ....... 7 ....... 8 ....... 9 ...... 10

54 JD 14.70 2.150

55 PI 0.1 0.1 0.1 0.1 0.2 0.2 0.2 0.2 8.0 1.8

56 PI 0.7 0.5 0.425 0.425 0.425 0.425 0.125 0.125 0.125 0.125

57 PI 0.075 0.075 0.075 0.075

58 JD 13.70 7.150

59 PI 0.075 0.075 0.075 0.075 0.2 0.2 0.2 0.'2 8.0 1.8

60 PI 0.7 0.7 0.375 0.375 0.375 0.375 0.15 0.15 0.15 0.15

61 PI 0.075 0.075 0.075 0.075

62 KK C560I

63 KM BASIN S207 (ASPEN DAM)

64 KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN

65 KM L= 3.9 Lca= 2.2 S= 464.7 Kn= .039 LAG= 30.6

66 KM PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN

67 BA 2.15

68 LG .17 .31 4.90 0.29 31.55

69 UI 237. 523. 1170. 1651. 2163. 2377. 1509. 1274. 1082. 897.

70 UI 699. 573. 507. 374. 299. 259. 198. 181. 119. 116.

71 ur 111. 45. 45. 45. 45. 45. 45. 45. O. O.

72 UI O. o. o. O. O. o. o. o. o. O.

73 UI O. O. O. o. O. o. O. O. O. O.

74 KK 0.5PMF

75 KM THIS DIVERT IS USED TO REMOVE HALF THE FLOWS BEFORE ROUTING THROUGH

76 KM THE DAM
77 DT .5PMF
78 DI a 50 100 10000
79 DQ 0 25 SO 5000

80 KK C5600
81 KM Reservoir route at C560 (ASPEN DAM) .

82 KM THE SQ CARDS HAVE BEEN ALTERED FROM THE ORIGINAL MODEL (GEPD-PMF.DAT) FROM

83 KM THE GEPD FEASIBILITY STUDY (GVSCE, 1997)

84 KM SEE COMMENT NUMBER 3 ABOVE

85 RS 1 ELEV 1835.36

86 SV 0.00 7.09 34.65 75.98 135.64 191.44 208.31 226.53 246.00 266.28

87 SV 289.00 310.81 336.00

88 SE 1808.8 1814.00 1820.00 1826.00 1832.00 1836.00 1837.00 1838.00 1839.00 1840.00

89 SE 1841.0 1842.00 1843.00

90 SQ 0 102 184 242 285 907 1913 3718 5913 8428

91 SQ 11432 14486 17540

92 KK 560599
93 KM Normal depth channel route (ASPEN DAM TO GEP DAM)

94 RS 1 FLOW -1

95 RC 0.050 0.025 0.050 3127.0 0.0272

96 RX 9850.4 9950.4 9974.4 10000. O. 10035.5 10059.8 10080.4 10104.4

97 RY 1772.0 1771.7 1765.3 1765.3 1765.9 1768.5 1773.3 1773.7
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HEC-l INPUT PAGE -3

LINE IO ....... 1 ....... 2 ....... 3 ....... 4 ....... 5 .. : .... 6 .... ',' .7 ....... 8 ....... 9 ...... 10

98 KK DAMFLO

99 KM OUTFLOW FROM DAM BREACH OF NORTH HEIGHTS DAM

100 KM THESE OUTFLOWS WERE TAKEN FROM THE DAM BREAK ANALYSIS STUDY (GVSCE, JANUARY

101 KM FOR THE FOUNTAIN HILLS DAMS. THE NUMBERS WERE TAKEN FROM THE DAM BREAK MODE

102 KM FOR GOLDEN EAGLE PARK DAM

103 IN 5

104 KO 1

105 BA 2.02

106 QI 781 493 408 353 306 267 235 210 189 172

107 QI 159 148 140 134 131 133 140 153 170 190

108 QI 212 234 254 274 292 415 1175 3086 6860.3 21573

109 QI 29206 13111.4 7068.4 6196.2 5139.0 4067.1 3127.9 2838 2412 2076

110 QI 1801 1569 1410 1275 1172 1092 1029 983 951 922

111 QI 887 841 779 707 631 560 499 460 444 429

112 QI 414 399 384 369 352 334 314 294 275 257

113 QI 241 226 212 199 187 175 163 150 138 126
114 QI 115 104 94 84 75 68 60 54 48 43
115 OI 38 34 30 27 23 21 18 16 14 12
116 QI 11 10 8 7 6 6 5 4 4 3
117 QI 3 3 2 2 2 2 1 1 1 1
118 QI 1 1 1 1 1 1 1 1 1 1
119 QI 1

120 KK 578599

121 KM Normal depth channel route (North Heights Dam to GEP Dam)

122 RS 1 FLOW -1

123 RC 0.055 0.045 0.055 3762.0 0.01624

12-4 RX 9928.9 9945.0 9963.1 9990.6 10012.2 10035.4 10052.8 10069.6

125 RY 1755.7 1746.3 1746.1 1 741. 7 1743.3 1743.7 1744.6 1755.7

126 KK C584I

127 KM BASIN S209 (Sunridge Canyon Dam)

128 KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN

129 KM L= 3.2 Lea= 1.7 S= 582.3 Kn= .019 LAG= 15.9

130 KM PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN

131 BA 1.60

132 LG .13 .28 4.62 .32 41.50

133 UI 515. 1951. 3289. 2104. 1510. 997. 702. 442. 308. 202.

134 UI 154. 65. 65. 65. o. o. O. o. o. O.
135 UI O. O. O. O. O. O. O. O. O. O.

136 KK O.SPMF

137 KM THIS DIVERT REMOVES HALF THE PMF FLOWS CREATING THE .5 PMF BEFORE

138 KM BEING ROUTED THROUGH THE DAM

139 DT .5PMF

140 DI 0 50 100 10000

141 DQ a 25 50 5000..
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LINE

142
143
144
145
146
147
148
149
150
151
152
153
154
155

156
157
158
159
160
161

162
163
164
165
166
167
168
169
170
171

172
173
174
175
176

177
178
179
180
181

HEC-1 INPUT

ID 1 2 3 4 5 .. ~ 6 ' . 7 8 9 10

KK C5840
KM Reservoir route at C584 (Sunridge Canyon Dam) .
KM THE SO CARDS HAVE BEEN ALTERED FROM THE ORIGINAL MODEL (GEPD-PMF.DAT) FROM
KM THE GEPD FEASIBILITY STUDY (GVSCE, JULY 1997)
KM PLEASE SEE COMMENT NUMBER 3 ABOVE
RS 1 ELEV 1926.31
SV 0.00 0.60 4.30 11.27 23.74 46.29 86.65 96.00 104.90 126.25
SV 151.07 165.00 179.50
SE 1884.8 1894.00 1900.00 1906.00 1912.00 1918.00 1924'.00 1925.00 1926.00 1928.00
SE 1930.0 1931.00 1932.00
SO 0 163 223 272 307 333 355 959 1762 6368
SQ 12373 16175 20178
SE 1884.8 1894.00 1900.00 1906.00 1912.00 1918.00 1924.00 1925.00 1926.00 1928.00
5E 1930.0 1931.00 1932.00..
KK 584599
KM Normal depth channel route (Sunridge Canyon Dam to GEP Dam)
RS 1 FLOW -1
RC 0.065 0.050 0.065 6526.0 0.02571
RX 9927.6 9939.8 9951.9 9985.3 10036.0 10067.5 10119.2 10188.7
RY 1796.3 1791.2 1788.3 1784.1 1784.9 1788.0 1790.2 1796.4

KK C210
KM BASIN S210 (GOLDEN EAGLE PARK DAM)
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
KM L= 1.9 Lea= .9 S= 360.7 Kn= .024 LAG= 13.6
KM PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN
BA 1.38
LG .09 .24 5.61 .19 24.82
UI 634. 2291. 3040. 1739. 1122. 723. 433. 286. 170. 96.
UI 66. 66. O. O. O. O. o. o. o. O.

UI o. o. o. O. o. O. o. o. O. O.

KK O.5PMF

KM THIS DIVERT REMOVES HALF THE FLOWS FROM THIS AREA TO CREATE THE .SPMF
DT O.5PMF

DI 0 50 100 10000
DO 0 25 50 5000

KK C599I
KO 1 2 21
KM Hydrograph combine C5840 + C5600 + C5780 + C599

HC 4

ZZ
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SCHEMATIC DIAGRAM OF STREAM NETWORK
INPUT

LINE

NO.

(V) ROUTING

(.) CONNECTOR

(---» DIVERSION OR PUMP FLOW

«---) RETURN OF DIVERTED OR PUMPED FLOW

62 C560I

77
74

80

92

.------->
O.5PM

V

V
C5600

V

V

560599

.SPMF

98

120

126

139
136

142

156

DAMFLO
V

V

578599

C584I

.------->
O.SPM

V

V

CS840
V

V

584599

.SPMF

162

174
172

C210

.-------> O.5PMF
O.5PMF

177 C599I .

(***) RUNOFF ALSO COMPUTED AT THIS LOCATION
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*****************************************

FLOOD HYDROGRAPH PACKAGE (HEC-1)
MAY 1991

VERSION 4.0.1E
Lahey F77L-EM/32 version 5.01

Dodson & Associates, Inc.
RUN DATE 03/02/99 TIME 16:00:49

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

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

*
U.S. ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER

609 SECOND STREET
DAVIS, CALIFORNIA 95616

(916) 551-1748

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

Golden Eagle Park Dam (FCD 97-44)
IDF1 Model for the Computation of IDF for Golden Eagle Park Dam
******************************************************************
Analytical Considerations:

Includes Breach of North Heights Dam
Single Basin Model
This model considers areal reduction method.

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

FILE: IDF1.DAT
DATE: OCTOBER 1998 (by FCDMC)
Modified by Stantec - February 1999

THIS MODEL WAS ALTERED BY FCDMC FROM THE ORIGINAL MODEL- GEPD-PMF.DAT
FROM THE GOLDEN EAGLE PARK DAM FEASIBILITY STUDY DONE BY GEORGE V.
SABOL CONSULTING ENGINEERS, INC. (GVSCE), JULY 1997

THE MODEL HAS THE FOLLOWING ADJUSTMENTS (BY FCDMC) : FROM THE ORIGINAL
1.) THE SINGLE BASIN FOR THE NORTH HEIGHTS DAM WATERSHED HAS BEEN

REMOVED. IN ITS PLACE ARE QI CARDS TAKEN FROM THE DAM BREACH
HEC-1 FOR NORTH HEIGHTS DAM (GVSCE, JANUARY 1996).

2.) BEFORE EACH WATERSHED IS ROUTED THROUGH ITS RESPECTIVE DAM,
HALF OF THE FLOW IS DIVERTED OUT TO REFLECT THE HALF PMF EVENT.
THE SAME WAS ALSO DONE ON THE WATERSHED (BASIN S210) BETWEEN THE THREE
UPPER DAMS AND GEPD. THE BREACH HYDROGRAPH ALREADY I SHALF PMF.

3.) THE. RATING CURVES FOR ASPEN AND SUNRIDGE CANYON DAMS WERE ALTERED
THE NEW RATING CURVES WERE DEV~~OPED USING THE EQUATION Q=CLH3/2.
THE RATING CURVES WERE ALTERED TO MAKE THE SPILLWAY LENGTH LONG
ENOUGH TO PASS THE HALF PMF THROUGH THE DAM WITH THE REQUIRED
THREE FEET OF FREEBOARD.
C =s 2.6

4.) IN THIS MODEL THE PRINCIPLE SPILLWAYS OF ASPEN AND SUNRIDGE CANYON DAM
ARE UNCLOGGED.

5.) THE INITIAL WATER SURFACE ELEVATION FOR EACH OF THE DAMS WAS
SET TO THE WSEL OF THE 100 YEAR EVENT

NOTE:MODIFICATIONS BY STANTEC ARE EDITORIAL ONLY. THE ORIGINAL GVSCE MODEL
AND REVISIONS BY FCDMC ARE ACCEPTED. THE ROUTING (BY FCDMC) OF THE
IDFl HYDROGRAPH THROUGH THE EXISTING GEP DAM IS DELETED.

40 10 OUTPUT CONTROL VARIABLES
IPRNT 4

I PLOT 0
QSCAL O.

PRINT CONTROL
PLOT CONTROL
HYDROGRAPH PLOT SCALE

41 IN TIME DATA FOR INPUT TIME SERIES
JXMIN 15 TIME INTERVAL IN MINUTES

JXDATE 2JUN98 STARTING DATE
JXTIME 0 STARTING TIME

IT HYDROGRAPH TIME
NMIN

I DATE
ITIME

NQ
NDDATE
NDTIME
I CENT

DATA
5

2JUN98
0000

210
2JUN98

1725
19

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

COMPUTATION INTERVAL
TOTAL TIME BASE

0.08 HOURS
17.42 HOURS

ENGLISH UNITS
DRAINAGE AREA
PRECIPITATION DEPTH

SQUARE MILES
INCHES

Page 7



LENGTH, ELEVATION FEET
FLOW CUBIC FEET PER SECOND
STORAGE VOLUME ACRE-FEET
SURFACE AREA ACRES
TEMPERATURE DEGREES FAHRENHEIT

42 JD INDEX STORM NO. 1
STRM 15.00 PRECIPITATION DEPTH
TRDA 0.01 TRANSPOSITION DRAINAGE AREA

43 PI PRECIPITATION PATTERN
0.03 0.03 0.02 0.03 0.03 0.02 0.03 0.03 0.02 0.02
0.03 0.03 0.07 0.07 0.07 0.07 0.07 0.07 0.07 0.07
0.07 0.07 0.07 0.07 2. 73~' 2.73 2.73 0.60 0.60 0.60
0.23 0.23 0.23 0.23 0.23 0.23 0.13 0.13 0.13 0.13
0.13 0.13 0.13 0.13 0.13 0.13 0.13 0.13 0.05 0.05
0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05
0.02 0.03 0.02 0.02 0.03 0.02 0.02 0.03 0.02 0.02
0.03 0.02

46 JD INDEX STORM NO. 2
STRM 15.00 PRECIPITATION DEPTH
TRDA 1.60 TRANSPOSITION DRAINAGE AREA

47 PI PRECIPITATION PATTERN
0.03 0.03 0.02 0.03 0.03 0.02 0.03 0.03 0.02 0.02
0.03 0.03 0.07 0.07 0.07 0.07 0.07 0.07 0.07 0.07
0.07 0.07 0.07 0.07 2.73 2.73 2.73 0.60 0.60 0.60
0.23 0.23 0.23 0.23 0.23 0.23 0.13 0.13 0.13 0.13
0.13 0.13 0.13 0.13 0.13 0.13 0.13 0.13 0.05 0.05
0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.. OS 0.05 0.05
0.02 0.03 0.02 0.02 0.03 0.02 0.02 0.03 0.02 0.02
0.03 0.02

50 JD INDEX STORM NO. 3
STRM 14.70 PRECIPITATION DEPTH
TRDA 2.00 TRANSPOSITION DRAINAGE AREA

51 PI PRECIPITATION PATTERN
0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03
0.03 0.03 0.07 0.07 0.07 0.07 0.07 0.07 0.07 0.07
0.07 0.07 0.07 0.07 2.67 2.67 2.67 0.60 0.60 0.60

0.23 0.23 0.23 0.17 0.17 0.17 0.14 0.14 0.14 0.14
0.14 0.14 0.14 0.14 0.14 0.14 0.14 0.14 0.04 0.04
0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04
0.02 0.03 0.02 0.02 0.03 0.02 0.02 0.03 0.02 0.02
0.03 0.02

S4 JD INDEX STORM NO. 4
STRM 14.70 PRECIPITATION DEPTH
TRDA 2.15 TRANSPOSITION DRAINAGE AREA

S5 PI PRECIPITATION PATTERN
0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03

0.03 0.03 0.07 0.07 0.07 0.07 0.07 0.07 0.07 0.07
0.07 0.07 0.07 0.07 2.67 2.67 2.67 0.60 0.60 0.60
0.23 0.23 0.23 0.17 0.17 0.17 0.14 0.14 0.14 0.14
0.14 0.14 0.14 0.14 0.14 0.14 0.14 0.14 0.04 0.04
0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04

0.02 0.03 0.02 0.02 0.03 0.02 0.02 0.03 0.02 0.02

0.03 0.02

58 JD INDEX STORM NO. 5
STRM 13.70 PRECIPITATION DEPTH
TRDA 7.15 TRANSPOSITION DRAINAGE AREA

59 PI PRECIPITATION PATTERN
0.03 0.03 0.02 0.03 0.03 0.02 0.03 0.03 0.02 0.02

0.03 0.03 0.07 0.07 0.07 0.07 0.07 0.07 0.07 0.07

0.07 0.07 0.07 0.07 2.67 2.67 2.67 0.60 0.60 0.60

0.23 0.23 0.23 0.23 0.23 0.23 0.13 0.13 0.13 0.13

0.13 0.13 0.13 0.13 0.13 0.13 0.13 0.13 0.05 0.05

0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

0.02 0.03 0.02 0.02 0.03 0.02 0.02 0.03 0.02 0.02

0.03 0.02
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*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

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

:K

67 SA

C560I

**************
SASIN 5207 (ASPEN DAM)
THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
L= 3.9 Lca~ 2.2 S= 464.7 Kn= .030 LAG= 30.6
PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA 2.15 SUBBASIN AREA

68 LG GREEN AND AMPT
STRTL

DTH
PSIF

XKSAT
RTIMP

LOSS RATE
0.17
0.31
4.90
0.29

31.55

STARTING LOSS
MOISTURE DEFICIT
WETTING FRONT SUCTION
HYDRAULIC 'CONDUCTIVITY
PERCENT IMPERVIOUS AREA

63 UI INPUT UNITGRAPH, 28 ORDINATES,
237.0 523.0 1170.0
699.0 573.0 507.0
111.0 45.0 45.0

VOLUME = 1.00
1651.0 2163.0
374.0 299.0
45.0 45.0

***

2377.0
259.0

45.0

1509.0
198.0
45.0

1274.0
181.0
45.0

1082.0
119.0

897.0
116.0

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

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

.(K
*
* 0.5PM

*
F

DT

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

DIVERSION
ISTAD

THIS DIVERT IS USED TO REMOVE HALF THE FLOWS BEFORE ROUTING THROUGH
THE DAM

.5PMF DIVERSION HYDROGRAPH IDENTIFICATION

DI

DQ

INFLOW

DIVERTED FLOW

0.00

0.00

50.00

25.00

100.00 10000.00

50.00 5000.00

***

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

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

80 KK

*
C5600

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

Reservoir route at C560 (ASPEN DAM) .
TnE SQ CARDS HAVE SEEN ALTERED FROM THE ORIGINAL MODEL . (GEPD-PMF.DAT) FROM
THE GEPD FEASIBILITY STUDY (GVSCE, 1997)

SEE COMMENT NUMBER 3 ABOVE

HYDROGRAPH ROUTING DATA

PC; RS STORAGE RO'l}TING
NSTPS

ITYP
RSVRIC

X

1 NUMBER OF SUBREACHES
ELEV TYPE OF INITIAL CONDITION

1835.36 INITIAL CONDITION
0.00 WORKING R AND D COEFFICIENT

86 SV STORAGE 0.0 7.1 34.7 76.0
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289.0 310.8 336.0

88 SE ELEVATION 1808.80 1814.00 1820.00 1826.00 1832.00 1836.00 1837.00 1838.00 1839.00 1840.00
1841.00 1842.00 1843.00

90 SQ DISCHARGE O. 102. 184. 242. 285. 907. 1913. 3718. 5913. 8428.
11432. 14486. 17540.

***

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ~** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

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

*
92 KK *

*
560599 *

**************
Normal depth channel route (ASPEN DAM TO GEP DAM)

HYDROGRAPH ROUTING DATA

94 RS STORAGE ROUTING
NSTPS

ITYP
RSVRIC

X

1 NUMBER OF SUBREACHES
FLOW TYPE OF INITIAL CONDITION

-1.00 INITIAL CONDITION
0.00 WORKING R AND D COEFFICIENT

95 RC NORMAL DEPTH
ANL

ANCH
ANR

RLNTH
SEL

ELMAX

CHANNEL
0.050
0.025
0.050
3127.

0.0272
0.0

LEFT OVERBANK N-VALUE
MAIN CHANNEL N-VALUE
RIGHT OVERBANK N-VALUE
REACH LENGTH
ENERGY SLOPE
MAX. ELEV. FOR STORAGE/OUTFLOW CALCULATION

97 RY
96 RX

ELEVATION
DISTANCE

CROSS-SECTION DATA
--- LEFT OVERBANK --- + ------ MAIN CHANNEL ------- + --- RIGHT OVERBANK --

1772.00 1771.70 1765.30 1765.30 1765.90 1768.50 1773.30 1773.70

9850.40 9950.40 9974.40 10000.00 10035.50 10059.80 10080.40 10104.40

***

COMPUTED STORAGE-OUTFLOW-ELEVATION DATA

STORAGE 0.00 1.25 3.25 5.47 7.87 10.46 13.23 16.19 19.31 22.54
OUTFLOW 0.00 80.98 338.67 762.45 1326.75 2026.43 2859.90 3827.44 5030.18 6405.37

ELEVATION 1765.30 1765.74 1766.18 1766.63 1767.07 1767.51 1767.95 1768.40 1768.84 1769.28

STORAGE 25.89 29.35 32.92 36.60 40.40 44.95 52.04 59.24 66.51 74.15

OUTFLOW 7919.95 9571.50 11358.09 13278.22 15330.69 17050.24 19574.03 22392.59 25434.73 28542.28

ELEVATION 1769.72 1770.16 1770.61 1771.05 1771.49 1771.93 1772.37 1772.82 1773.26 1773.70

*** WARNING *** MODIFIED PULS ROUTING MAY BE NUMERICALLY UNSTABLE FOR OUTFLOWS BETWEEN 2026. TO 28542.
THE ROUTED HYDROGRAPH SHOULD BE EXAMINED FOR OSCILLATIONS OR OUTFLOWS GREATER THAN PEAK INFLOWS.
THIS CAN BE CORRECTED BY DECREASING THE TIME INTERVAL OR INCREASING STORAGE (USE A LONGER REACH.)

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

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

98 KK *
*

DAMFLO

*************.
OUTFLOW FROM DAM BREACH OF NORTH HEIGHTS DAM
THESE OUTFLOWS WERE TAKEN FROM THE DAM BREAK ANALYSIS STUDY (GVSCE, JANUARY
FOR THE FOUNTAIN HILLS DAMS. THE NUMBERS WERE TAKEN FROM THE DAM BREAK MODE
FOR GOLDEN EAGLE PARK DAM

104 KO OUTPUT CONTROL VARIABLES
IPRNT 1
I PLOT 0

PRINT CONTROL
PLOT CONTROL
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QSCAL O. HYDROGRAPH PLOT SCALE

103 IN TIME DATA FOR INPUT TIME SERIES
JXMIN 5 TIME INTERVAL IN MINUTES

JXDATE 2JUN98 STARTING DATE
JXTIME 0 STARTING TIME

SUBBASIN RUNOFF DATA

105 BA SUBBASIN CHARACTERISTICS
TAREA 2.02 SUBBASIN AREA

***

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

HYDROGRAPH AT DAMFLO
TRANSPOSITION AREA 0.0 SQ MI

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

DA MON HRMN ORD FLOW DA MON HRMN ORO FLOW DA MON HRMN ORO FLOW DA MaN HRMN ORD FLOW
*

2 JUN 0000 1 781. 2 JUN 0425 54 707. 2 JUN 0850 107 5. 2 JUN 1315 160 1.

2 JUN 0005 2 493. 2 JUN 0430 55 631. 2 JUN 0855 108 4. 2 JUN 1320 161 1.
2 JUN 0010 3 408. 2 JUN 0435 56 560. 2 JUN 0900 109 4. 2 JUN 1325 162 1.
2 JUN 0015 4 353. 2 JUN 0440 57 499. 2 JUN 0905 110 3. 2 JUN 1330 163 1.
2 JUN 0020 5 306. 2 JUN 0445 58 460. 2 JUN 0910 111 3. 2 JUN 1335 164 1.
2 JUN 0025 6 267. 2 JUN 0450 59 444. 2 JUN 0915 112 3. 2 JUN 1340 165 1.
2 JUN 0030 7 235. 2 JUN 0455 60 429. 2 JUN 0920 113 2. 2 JUN 1345 166 1.

2 JON 0035 8 210. 2 JUN 0500 61 414. 2 JUN 0925 114 .2. 2 JUN 1350 167 1.
2 JUN 0040 9 189. 2 JUN 0505 62 399. 2 JUN 0930 115 2. 2 JUN 1355 168 1.
2 JUN 0045 10 172. 2 JUN 0510 63 384. 2 JUN 0935 116 2. 2 JUN 1400 169 1.
2 JUN 0050 11 159. 2 JUN 0515 64 369. 2 JUN 0940 117 1. 2 JUN 1405 170 1.
2 JUN 0055 12 148. 2 JUN 0520 65 352. 2 JUN 0945 118 1. 2 JUN 1410 171 1.

2 JUN 0100 13 140. 2 JUN 0525 66 334. 2 JUN 0950 119 1. 2 JUN 1415 172 1.

2 JUN 0105 14 134. 2 JUN 0530 67 314. 2 JUN 0955 120 1. 2 JUN 1420 173 1.

2 JUN 0110 15 131. 2 JUN 0535 68 294. 2 JUN 1000 121 1. 2 JUN 1425 174 1.
1 JUN 0115 16 133. 2 JUN 0540 69 275. 2 JUN 1005 122 1. 2 JUN 1430 175 1.

JUN 0120 17 140. 2 JUN 0545 70 257. 2 JUN 1010 123 1. 2 JUN 1435 176 1.
JUN 0125 18 153. 2 JUN 0550 71 241. 2 JUN 101~ 124 1. 2 JUN 1440 177 1.

2 JUN 0130 19 170. 2 JUN 0555 72 226. 2 JUN 1020 125 1. 2 JUN 1445 178 1.

2 JUN 0135 20 190. 2 JUN 0600 73 212. 2 JUN 1025 126 1. 2 JUN 1450 179 1.
2 JON 0140 21 212. 2 JUN 0605 74 199. 2 JUN 1030 127 1. 2 JUN 1455 180 1.
2 JUN 0145 22 234. 2 JUN 0610 75 187. 2 JUN 1035 128 1. 2 JON 1500 181 1.
2- JUN 0150 23 254. 2 JUN 0615 76 175. 2 JUN 1040 129 1. 2 JUN 1505 182 1.

2 JUN 0155 24 274. 2 JUN 0620 77 163. 2 JUN 1045 130 1. 2 JUN 1510 183 1.
2 JUN 0200 25 292. 2 JUN 0625 78 150. 2 JUN 1050 131 1. 2 JUN 1515 184 1.

2 JUN 0205 26 415. 2 JUN 0630 79 138. 2 JUN 1055 132 1. 2 JUN 1520 185 1.
2 JUN 0210 27 1175. 2 JUN 0635 80 126. 2 JUN 1100 133 1. 2 JUN 1525 186 1.
2 JUN 0215 28 3086. 2 JUN 0640 81 115. 2 JUN 1105 134 1. 2 JUN 1530 187 1.
2 JUN 0220 29 6860. 2 JUN 0645 82 104. 2 JUN 1110 135 1. 2 JUN 1535 188 1.

2 JUN 0225 30 21573. 2 J1JN 0650 83 94. 2 JUN 1115 136 1. 2 JUN 1540 189 1.
2 JUN 0230 31 29206. 2 JUN 0655 84 84. 2 JUN 1120 137 1. 2 JUN 1545 190 1.

2 JUN 0235 32 13111. 2 JUN 0700 85 75. 2 JUN 1125 138 1. 2 JUN 1550 191 1.
2 JUN 0240 33 7068. 2 JUN 0705 86 68. 2 JUN 1130 139 1. 2 JUN 1555 192 1.

2 JUN 0245 34 6196. 2 JUN 0710 87 60. 2 JUN 1135 140 1. 2 JUN 1600 193 1.
2 JUN 0250 35 5139. 2 JUN 0715 88 54. 2 JUN 1140 141 1. 2 JUN 1605 194 1.

2 JUN 0255 36 4067. 2 JUN 0720 89 48. 2 JUN 1145 142 1. 2 JUN 1610 195 1.
2 JUN 0300 37 3128. 2 JUN 0725 90 43. 2 JUN 1150 143 1.- 2 JUN 1615 196 1.

2 JUN 0305 38 2838. 2 JUN 0730 91 38. 2 JUN 1155 144 1. 2 JUN 1620 197 1.
2 JUN 0310 39 2412. 2 JUN 0735 92 34. 2 JUN 1200 145 1. 2 JUN 1625 198 1.
2 JUN 0315 40 2076. 2 JUN 0740 93 30. 2 JUN 1205 146 1. 2 JUN 1630 199 1.
2 JUN 0320 41 1801. 2 JUN 0745 94 27. 2 JUN 1210 147 1. * 2 JUN 1635 200 1.

2 JUN 0325 42 1569. 2 JUN 0750 95 23. 2 JUN 1215 148 1. * 2 JUN 1640 201 1.
2 JUN 0330 43 1410. 2 JUN 0755 96 21. 2 JUN 1220 149 1. 2 JUN 1645 202 1.

2 JUN 0335 44 1275. 2 JUN 0800 97 18. 2 JUN 1225 150 1. 2 JUN 1650 203 1.
2 JUN 0340 45 1172. 2 JUN 0805 98 16. 2 JUN 1230 151 1. 2 JUN 1655 204 1.
2 JUN 0345 46 1092. 2 JUN 0810 99 14. 2 JUN 1235 152 1. 2 JUN 1700 205 1.
2 JUN 0350 47 1029. 2 JUN 0815 100 12. 2 JUN 1240 153 1. 2 JUN 1705 206 1.

2 JUN 0355 48 983. 2 JUN 0820 101 11. 2 JUN 1245 154 1. 2 JUN 1710 207 1.
2 JUN 0400 49 951. 2 JUN 0825 102 10. 2 JUN 1250 155 1. 2 JUN 1715 208 1.
.... JUN 0405 50 922. 2 JUN 0830 103 8. 2 JUN 1255 156 1. 2 JUN 1720 209 1.

JUN 0410 51 887. 2 JUN 0835 104 7. 2 JUN 1300 157 1. 2 JUN 1725 210 1.

JUN 0415 52 841. 2 JUN 0840 105 6. 2 JUN 1305 158 1.
2 JUN 0420 53 779. 2 JUN 0845 106 6. 2 JUN 1310 159 1. *

*
,~.*********************************************************************************************************************************
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PEAK FLOW TIME MAXIMUM AVERAGE FLOW
(CFS) (HR) 6-HR 24-HR 72-HR i7.42-HR

29206. 2.50 (CFS) 1896. 665. 665. 665.
(INCHES) 8.729 8.882 8.882 8.882

(AC-FT) 940. 957. 957. 957.

CUMULATIVE AREA :: 2.02 SQ MI

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

HYDROGRAPH AT DAMFLO
TRANSPOSITION AREA 1.6 SQ MI

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

DA MON HRMN ORD FLOW DA MON HRMN ORD FLOW DA MON HRMN ORD FLOW DA MaN HRMN ORO FLOW
*

2 JUN 0000 1 781. 2 JUN 0425 54 707. 2 JUN 0850 107 5. * 2 JUN 1315 160 1.
2 JUN 0005 2 493. 2 JUN 0430 55 631. 2 JUN 0855 108 4. * 2 JUN 1320 161 1.

2 JUN 0010 3 408. 2 JUN 0435 56 560. 2 JUN 0900 109 4. * 2 JUN 1325 162 1.

2 JUN 0015 4 353. 2 JUN 0440 57 499. 2 JUN C905 110 3. 2 JUN 1330 163 1.
2 JUN 0020 5 306. 2 JUN 0445 58 460. 2 JUN 0910 111 3. .. 2 JUN 1335 164 1.
2 JUN 0025 6 267. 2 JUN 0450 59 444. 2 JUN 0915 112 3. .. 2 JUN 1340 165 1.
2 JUN 0030 7 235. * 2 JUN 0455 60 429. 2 JUN 0920 113 2. 2 JUN 1345 166 1.
2 JUN 0035 8 210. 2 JUN 0500 61 414. 2 JUN 0925 114 2. 2 JUN 1350 167 1.
2 JUN 0040 9 189. 2 JUN 0505 62 399. 2 JUN 0930 115 2. 2 JUN 1355 168 1.
2 JUN 0045 10 172. 2 JUN 0510 63 384. 2 JON 0935 116 2. 2 JUN 1400 169 1.
2 JUN 0050 11 159. 2 JUN 0515 64 369. 2 JUN 0940 117 1. 2 JUN 1405 170 1.
2 JUN 0055 12 148. 2 JUN 0520 65 352. 2 JUN 0945 118 -1. * 2 JUN 1410 171 1.
2 JUN 0100 13 140. 2 JUN 0525 66 334. 2 JUN 0950 119 1. 2 JON 1415 172 1.
2 JUN 0105 14 134. 2 JUN 0530 67 314. 2 JUN 0955 120 1. 2 JUN 1420 173 1.
2 JUN 0110 15 131. 2 JUN 0535 68 294. 2 JUN 1000 121 1. * 2 JUN 1425 174 1.
2 JON 0115 16 133. 2 JTJN 0540 69 275. 2 JUN 1005 122 1. 2 JUN 1430 175 1.
2 JUN 0120 17 140. 2 JUN 0545 70 257. 2 JUN 1010 123 1. * 2 JUN 1435 176 1.

2 JUN 0125 18 153. 2 JUN 0550 71 241. * 2 JUN 1015 124 1. 2 JUN 1440 177 1.
2 JUN 0130 19 170. 2 JUN 0555 72 226. 2 JUN 1020 125 1. * 2 JUN 1445 178 1.
2 JUN 0135 20 190. 2 JUN 0600 73 212. 2 JUN 1025 126 1. 2 JUN 1450 179 1.
2 JUN 0140 21 212. 2 JUN 0605 74 199. 2 JUN 1030 127 1. 2 JUN 1455 180 1.

2 JUN 0145 22 234. 2 JUN 0610 75 187. 2 JUN 1035 128 1. 2 JUN 1500 181 1.

2 JUN 0150 23 254. 2 JUN 0615 76 175. 2 JUN 1040 129 1. 2 JUN 1505 182 1.

2 JUN 0155 24 274. 2 JUN 0620 77 163. 2 JUN 1045 130 1. 2 JUN 1510 183 1.
2 JUN 0200 25 292. 2 JUN 0625 78 150. 2 JUN 1050 131 1. 2 JUN 1515 184 1.
2 JUN 0205 26 415. 2 JUN 0630 79 138. 2 JUN 1055 132 1. 2 JUN 1520 185 1.
:2 JUN 0210 27 1175. 2 JUN 0635 80 126. 2 JUN 1100 133 1. 2 JUN 1525 186 1.

2 JUN 0215 28 3086. 2 JUN 0640 81 115. 2 JUN 1105 134 1. 2 JUN 1530 187 1.

2 JUN 0220 29 6860. 2 JUN 0645 82 104. 2 JUN 1110 135 1. 2 JUN 1535 188 1.

2 JUN 0225 30 21573. 2 JUN 0650 83 94. 2 JUN 1115 136 1. 2 JUN 1540 189 1.

2 JUN 0230 31 29206. 2 JUN 0655 84 84. 2 JUN 1120 137 1. 2 JUN 1545 190 1.

2 JUN 0235 32 13111. 2 JUN 0700 85 75. 2 JUN 1125 138 1. 2 JlJN 1550 191 1.

2 JUN 0240 33 706B. 2 JUN 0705 86 68. 2 JUN 1130 139 1. 2 JUN 1555 192 1.

2 JUN 0245 34 6196. 2 JUN 0710 87 60. 2 JUN 1135 140 1. 2 JUN 1600 193 1.

2 JUN 0250 35 5139. 2 JUN 0715 88 54. 2 JUN 1140 141 1. 2 JUN 1605 194 1.

2 JUN 0255 36 4067. 2 JUN 0720 89 48. 2 JUN 1145 142 1. 2 JUN 1610 195 1.

2 JUN 0300 37 3128. 2 JUN 0725 90 43. 2 JUN 1150 143 1. 2 JUN 1615 196 1.

2 JUN 0305 38 2838. 2 JUN 0730 91 38. 2 JUN 1155 144 1. 2 JUN 1620 197 1.

2 JUN 0310 39 2412. 2 JUN 0735 92 34. 2 JUN 1200 145 1. 2 JUN 1625 198 1.
2 JUN 0315 40 2076. 2 JUN 0740 93 30. 2 JUN 1205 146 1. 2 JUN 1630 199 1.

2 JUN 0320 41 1801. 2 JUN 0745 94 27. 2 JUN 1210 147 1 ~ 2 JUN 1635 200 1.

2 JUN 0325 42 1569. 2 JUN 0750 95 23. 2 JUN 1215 148 1. 2 JUN 1640 201 1.

2 JUN 0330 43 1410. 2 JUN 0755 96 21. 2 JUN 1220 149 1. 2 JUN 1645 202 1.

2 JUN 0335 44 1275. 2 JUN 0800 97 18. 2 JUN 1225 150 1. 2 JUN 1650 203 1.

2 JUN 0340 45 1172. 2 JUN 0805 98 16. 2 JUN 1230 151 1. 2 JUN 1655 204 1.

2 JUN 0345 46 1092. 2 JUN 0810 99 14. 2 JUN 1235 152 1. 2 JUN 1700 205 1.

2 JUN 0350 47 1029. 2 JUN 0815 100 12. 2 JUN 1240 153 1. 2 J1JN 1705 206 1.

2 JUN 0355 48 983. 2 JUN 0820 101 11. 2 JUN 1245 154 1. 2 JUN 1710 207 1.

2 JUN 0400 49 951. 2 JUN 0825 102 10. 2 JUN 1250 155 1. 2 JUN 1715 208 1.

2 JUN 0405 50 922. 2 JUN 0830 103 8. 2 JUN 1255 156 1. 2 JUN 1720 209 1.

2 JUN 0410 51 887. 2 JUN 0835 104 7. 2 JUN 1300 157 1. 2 JUN 1725 210 1.

2 JUN 0415 52 841. 2 JUN 0840 105 6. 2 JUN 1305 158 1.

2 JUN 0420 S3 779. 2 JUN 0845 106 6. * 2 JUN 1310 159 1.

**************************************************************************************************************************~****

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
(CFS) (HR) 6-HR 24-HR 72-HR 17.42-HR

29206. 2.50 (CFS) 1896. 665. 665. 665.
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***********************************************************************************************************************************

HYDROGRAPH AT DAMFLO
TRANSPOSITION AREA 2.2 SQ MI

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

DA MaN HRMN ORD FLOW DA MON HRMN ORO FLOW OA MON HRMN ORD FLOW DA MON HRMN ORO FLOW

2 JUN 0000 1 781. 2 JUN 0425 54 707. 2 JUN 0850 107 5. 2 JUN 1315 160 1.

2 JON 0005 2 493. 2 JUN 0430 55 631. 2 JUN 0855 lOB 4. 2 J1JN 1320 161 1.
2 JUN 0010 3 408. 2 JUN 0435 56 560. 2 JUN 0900 109 4. * 2 JUN 1325 162 1.
2 JUN 0015 4 353. 2 JUN 0440 57 499. 2 JON 0905 110 3. 2 JUN 1330 163 1.
2 JUN 0020 5 306. 2 JUN 0445 58 460. 2 JUN 0910 111 3. 2 JUN 1335 164 1.
2 JUN 0025 6 267. 2 J1JN 0450 59 444. 2 JUN 0915 112 3. 2 JUN 1340 165 1.

2 JUN 0030 7 235. * 2 JUN 0455 60 429. 2 JUN 0920 113 2. 2 JUN 1345 166 1.

2 JUN 0035 8 210. * 2 JUN 0500 61 414. 2 JUN 0925 114 2. 2 JUN 1350 167 1.

2 JUN 0040 9 189. 2 JUN 0505 62 399. 2 JUN 0930 115 2. 2 JUN 1355 168 1.
2 JUN 0045 10 172. 2 JUN 0510 63 384. 2 JUN 0935 116 2. 2 JUN 1400 169 1.
2 JUN 0050 11 159. 2 J1JN 0515 64 369. 2 JUN 0940 117 1. 2 JUN 1405 170 1.
2 JUN 0055 12 148. 2 JUN 0520 65 352. 2 JUN 0945 11B 1. 2 JUN 1410 171 1.

2 JUN 0100 13 140. 2 JUN 0525 66 334. 2 JUN 0950 119 1. 2 JUN 1415 172 1.

2 JUN 0105 14 134. 2 JUN 0530 67 314. 2 JUN 0955 120 1. 2 JUN 1420 173 1.
2 JUN 0110 15 131. 2 JUN 0535 68 294. 2 JUN 1000 121 1. 2 JUN 1425 174 1.

2 JUN 0115 16 133. 2 JUN 0540 69 275. 2 JUN 1005 122 1. 2 JUN 1430 175 1.
2 JUN 0120 17 140. 2 JUN 0545 70 257. 2 JUN 1010 123 1. 2 JUN 1435 176 1.
2 JUN 0125 18 153. 2 JUN 0550 71 241. 2 JUN 1015 124 1. 2 JUN 1440 177 1.

2 JUN 0130 19 170. 2 JUN 0555 72 226. 2 JUN 1020 125 1. 2 JUN 1445 178 1.

2 JUN 0135 20 190. 2 JUN 0600 73 212. 2 JUN 1025 126 _1. 2 JUN 1450 179 1.
2 JUN 0140 21 212. 2 JUN 0605 74 199. 2 JUN 1030 127 1. 2 JUN 1455 180 1.
2 JUN 0145 22 234. 2 JUN 0610 75 187. 2 JUN 1035 128 1. 2 JUN 1500 181 1.

2 JON 0150 23 254. 2 JUN 0615 76 175. 2 JUN 1040 129 1. 2 JUN 1505 182 1.
2 JUN 0155 24 274. 2 JUN 0620 77 163. 2 JUN 1045 130 1. 2 JUN 1510 183 1.

2 JUN 0200 25 292. 2 JUN 0625 78 150. 2 JUN 1050 131 1. 2 JUN 1515 184 1.

2 JUN 0205 26 415. 2 JUN 0630 79 138. 2 JUN 1055 132 1. 2 JUN 1520 185 1.

2 JUN 0210 27 1175. 2 JUN 0635 80 126. 2 JUN 1100 133 1. 2 JUN 1525 186 1.

2 JUN 0215 28 3086. 2 JUN 0640 81 115. 2 JUN 1105 134 1. 2 JUN 1530 187 1.
2 JUN 0220 29 6860. 2 JUN 0645 82 104. 2 JUN 1110 135 1. 2 JUN 1535 188 1

2 JUN 0225 3"0 21573. 2 JUN 0650 83 94. 2 .,JUN 1115 136 1. 2 JUN 1540 189 1.

2 JUN 0230 31 29206. 2 JUN 0655 84 84. 2 JUN 1120 137 1. 2 JUN 1545 190 1.

2 JUN 0235 32 13111. 2 JUN 0700 85 75. * 2 JON 1125 138 1. 2 JUN 1550 191 1.

2 JUN 0240 33 7068. 2 JUN 0705 86 68. 2 JUN 1130 139 1. 2 JUN 1555 192 1.

2 JUN 0245 34 6196. 2 JUN 0710 87 60. 2 JUN 1135 140 1. 2 JUN 1600 193 1.

2 JUN 0250 35 5139. 2 JUN 0715 88 54. 2 JUN 1140 141 1. 2 JUN 1605 194 1.

2 JUN 0255 36 4067. 2 JUN 0720 89 48. 2 JUN 1145 142 1. 2 JUN 1610 195 1.

2 JUN 0300 37 3128. 2 JUN 0725 90 43. 2 JON 1150 143 1. 2 JUN 1615 196 1.

2 JUN 0305 38 2838. 2 JUN 0730 91 38. 2 JUN 1155 144 1. 2 JUN 1G20 197 1.

2 JUN 0310 39 2412. 2 JUN 0735 92 34. 2 JUN 1200 145 1. 2 JUN 1625 198 1.

2 JUN 0315 40 2076. 2 JUN 0740 93 30. 2 JUN 1205 146 1. 2 JUN 1630 199 1.

2 JUN 0320 41 1801. 2 JUN 0745 94 27. 2 JUN 1210 147 1. 2 JUN 1635 200 1.

2 JUN 0325 42 1569. 2 JUN 0750 95 23. 2 JUN 1215 148 1. 2 JUN 1640 201 1.

2 JUN 0330 43 1410. 2 JUN 0755 96 21. 2 JUN 1220 149 1. 2 JUN 1645 202 1.

2 JUN 0335 44 1275. 2 JUN 0800 97 18. 2 JUN 1225 150 1. 2 JUN 1650 203 1.

2 JUN 0340 45 1172. 2 JUN 0805 98 16. 2 JUN 1230 151 1. 2 JUN 1655 204 1.

2 JUN 0345 46 1092. 2 JUN 0810 99 14. 2 JUN 1235 152 1. 2 JUN 1700 205 1.

2 JUN 0350 47 1029. 2 JUN 0815 100 12. 2 JUN 1240 153 1. 2 JUN 1705 206 1.

2 JUN 0355 48 983. 2 JUN 0820 101 11. 2 JUN 1245 154 1. 2 JUN 1710 207 1.

2 JUN 0400 49 951. 2 JUN OB25 102 10. 2 JUN 1250 155 1. 2 JUN 1715 208 1.

2 JUN 0405 50 922. 2 JUN 0830 103 8. 2 JUN 1255 156 1. 2 JUN 1720 209 1.

2 JUN 0410 51 887. 2 JUN 0835 104 7. 2 JUN 1300 157 1. 2 JUN 1725 210 1.

2 JUN 0415 52 841. 2 JUN 0840 105 6. 2 JUN 1305 158 1.

2 JUN 0420 53 779. 2 JUN 0845 106 6. 2 JUN 1310 159 1.
*

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

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
(CFS) (HR) 6-HR 24-HR 72-HR 17.42-HR
29206. 2.50 (CFS) 1896. 665. 665. 665.

(INCHES) 8.729 8.882 8.882 8.882
(AC-FT) 940. 957. 957. 957.

CUMULATIVE AREA = 2.02 SQ MI

***********************************************************************************************************************************
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HYDROGRAPH AT DAMFLO
TRANSPOSITION AREA 7.2 SQ MI

~**********************************************************************************************************************************

MON HRMN ORD FLOW DA MON HRMN ORD FLOW DA MON HRMN ORD FLOW DA MON HRMN ORD FLOW

2 JUN 0000 1 781. 2 JUN 0425 54 707. 2 JUN 0850 107 5. 2 JUN 1315 160 1.
2 JUN 0005 2 493. 2 JUN 0430 55 631. 2 JON 0855 108 4. 2 JUN 1320 161 1.
2 JUN 0010 3 408. 2 JUN 0435 56 560. 2 JUN 0900 109 4. 2 JUN 1325 162 1.
2 JUN 0015 4 353. 2 JUN 0440 57 499. 2 JUN 0905 110 3. 2 JUN 1330 163 1.
2 JUN 0020 5 306. 2 JUN 0445 58 460. 2 JUN 0910 111 3. 2 JUN 1335 164 1.
2 JUN 0025 6 267. 2 JUN 0450 59 444. 2 JUN 0915 112 3. 2 JUN 1340 165 1.
2 JUN 0030 7 235. 2 JUN 0455 60 429. 2 JUN 0920 113 2. 2 JUN 1345 166 1.
2 JUN 0035 8 210. 2 JUN 0500 61 414. * 2 JUN 0925 114 2. 2 JUN 1350 167 1.
2 JUN 0040 9 189. 2 JUN 0505 62 399. 2 JUN 0930 115 2. 2 JUN 1355 168 1.
2 JUN 0045 10 172. 2 JUN 0510 63 384. * 2 JUN 0935 116 2. 2 JUN 1400 169 1.
2 JUN 0050 11 159. * 2 JUN 0515 64 369. * 2 JUN 0940 117 1. 2 JUN 1405 170 1.
2 JUN 0055 12 148. 2 JUN 0520 65 352. 2 JUN 0945 118 1. 2 JUN 1410 171 1.
2 JUN 0100 13 140. 2 JUN 0525 66 334. 2 JUN 0950 119 1. 2 JUN 1415 172 1.
2 JUN 0105 14 134. 2 JUN 0530 67 314. 2 JON 0955 120 1. 2 JUN 1420 173 1.
2 JUN 0110 15 131. 2 JUN 0535 68 294. 2 JUN 1000 121 1. 2 JUN 1425 174 1.
2 JUN 0115 16 133. 2 JUN 0540 69 275. 2 JUN 1005 122 1. 2 JON 1430 175 1.
2 JUN 0120 17 140. 2 JUN 0545 70 257. 2 JUN 1010 123 1. 2 JUN 1435 176 1.
2 JUN 0125 18 153. 2 JUN 0550 71 241. 2 JUN 1015 124 1. 2 JUN 1440 177 1.
2 JUN 0130 19 170. 2 JUN 0555 72 226. 2 JUN 1020 125 1. * 2 JUN 1445 178 1.
2 JUN 0135 20 190. 2 JUN 0600 73 212. * 2 JUN 1025 126 1. 2 JUN 1450 179 1.
2 JUN 0140 21 212. 2 JUN 0605 74 199. 2 JUN 1030 127 1. 2 JUN 1455 180 1.
2 JUN 0145 22 234. 2 JUN 0610 75 187. 2 JON 1035 128 1. 2 JUN 1500 181 1.
2 JUN 0150 23 254. 2 JON 0615 76 175. 2 JON 1040 129 1. 2 JUN 1505 182 1.
2 JUN 0155 24 274. 2 JUN 0620 77 163. 2 JON 1045 130 ·1. 2 JUN 1510 183 1.
2 JUN 0200 25 292. 2 JUN 0625 78 150. 2 JUN 1050 131 1. 2 JUN 1515 184 1.
2 JUN 0205 26 415. 2 JON 0630 79 138. 2 JUN 1055 132 1. 2 JUN 1520 185 1.
2 JUN 0210 27 1175. 2 JUN 0635 80 126. 2 JUN 1100 133 1. 2 JUN 1525 186 1.
2 JUN 0215 28 3086. 2 JUN 0640 81 115. 2 JUN 1105 134 1. 2 JUN 1530 187 1.
2 JUN 0220 29 6860. 2 JUN 0645 82 104. 2 JUN 1110 135 1. 2 JUN 1535 188 1.
2 JUN 0225 30 21573. 2 JUN 0650 83 94. * 2 JUN 1115 136 1. 2 JUN 1540 189 1.
2 JUN 0230 31 29206. 2 JUN 0655 84 84. * 2 JUN 1120 137 1. 2 JUN 1545 190 1.
"'\ JUN 0235 32 13111. 2 JUN 0700 85 75. 2 JUN 1125 138 1. 2 JUN 1550 191 1.

JUN 0240 33 7068. 2 JUN 0705 " 86 68. 2 JUN 1130 139 1. 2 JUN 1555 192 1.
;. JUN 0245 34 6196. 2 JUN 0710 87 60. 2 JUN 1135 140 1. 2 JUN 1600 193 1.
2 JUN 0250 35 5139. 2 JUN 0715 88 54. 2 JUN 1140 141 1. 2 JUN 1605 194 1.
2 JUN 0255 36 4067. 2 JUN 0720 89 48. 2 JUN 1145 142 1. -2 JUN 1610 195 1.
2 JUN 0300 37 3128. 2 JUN 0725 90 43. 2 JUN 1150 143 1. 2 JUN 1615 196 1.
2 JUN 0305 38 2838. 2 JUN 0730 91 38. * 2 JUN 1155 144 1. 2 JUN 1620 197 1.
:2 JUN 0310 39 2412. 2 JUN 0735 92 34. 2 JUN 1200 145 1. 2 JUN 1625 198 1.
2 JUN 0315 40 2076. 2 JUN 0740 93 30. 2 JUN 1205 146 1. 2 JUN 1630 199 1.
2 JUN 0320 41 1801. 2 JUN 0745 94 27. 2 JUN 1210 147 1. 2 JUN 1635 200 1.
2 JUN 0325 42 1569. 2 JUN 0750 95 23. 2 JUN 1215 148 1. 2 JUN 1640 201 1.
2 JUN 0330 43 1410. 2 JUN 0755 96 21. 2 JUN 1220 149 1. 2 JUN 1645 202 1.
2 JUN 0335 44 1275. 2 JUN 0800 97 18. 2 JUN 1225 150 1. 2 JUN 1650 203 1.
2 JUN 0340 45 1172. 2 JUN 0805 98 16. 2 JUN 1230 151 1. 2 JUN 1655 204 1.
2 JUN 0345 46 1092. 2 JUN 0810 99 14. 2 JUN 1235 152 1. 2 JUN 1700 205 1.
2 JUN 0350 47 1029. 2 JUN 0815 100 12. 2 JUN 1240 153 1. 2 JUN 1705 206 1.
2 JUN 0355 48 983. 2 JUN 0820 101 11. 2 JUN 1245 154 1. 2 JUN 1710 207 1.
2 JUN 0400 49 951. 2 JUN 0825 102 10. 2 JUN 1250 155 1. 2 JUN 1715 208 1.
2 JUN 0405 50 922. 2 JUN 0830 103 8. 2 JUN 1255 156 1. 2 JUN 1720 209 1.
2 JUN 0410 51 887. 2 JUN 0835 104 7. 2 JUN 1300 157 1. 2 JUN 1725 210 1.
2 JUN 0415 52 841. * 2 JUN 0840 105 6. 2 JUN 1305 158 1.
2 JUN 0420 53 779. 2 JUN 0845 106 6. 2 JUN 1310 159 1.

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

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
(CFS) (HR) 6-HR 24-HR 72-HR 17.42-HR
29206. 2.50 (CFS) 1896. 665. 665. 665.

(INCHES) 8.729 8.882 8.882 8.882
(AC-FT) 940. 957. 957. 957.

CUMULATIVE AREA = 2.02 SQ MI

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

INTERPOLATED HYDROGRAPH AT DAMFLO

***********************************************************************************************************************************
*
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DA MON HRMN ORD FLOW * DA MaN HRMN ORD FLOW DA MON HRMN ORD FLOW DA MON HRMN ORD FLOW

2 JUN 0000 1 781. 2 JUN 0425 54 707. 2 JUN 0850. 107 5. 2 JUN 1315 160 1.

2 JUN 0005 2 493. 2 JUN 0430 55 631. 2 JUN 0855 108 4. 2 JUN 1320 161 1.

2 JUN 0010 3 408. 2 JUN 0435 56 560. 2 JUN 0900 109 4. 2 JUN 1325 162 1.

2 JUN 0015 4 353. 2 JUN 0440 57 499. 2 JUN 0905 110 3. 2 JUN 1330 163 1.

2 JUN 0020 5 306. 2 JUN 0445 58 460. 2 JUN 0910 111 3. 2 JUN 1335 164 1.

2 JUN 0025 6 267. 2 JUN 0450 59 444. 2 JUN 0915 112 3. 2 JUN 1340 165 1.

2 JUN 0030 7 235. 2 JUN 0455 60 429. 2 JUN 0920 113 2. 2 JUN 1345 166 1.

2 JUN 0035 8 210. 2 JUN 0500 61 414. 2 JUN 0925 114 2. 2 JUN 1350 167 1.

2 JUN 0040 9 189. 2 JUN 0505 62 399. 2 JUN 0930 115 2. * 2 JUN 1355 168 1.

2 JUN 0045 10 172. 2 JUN 0510 63 384. 2 JUN 0935 116 2. 2 JUN 1400 169 1.

2 J11N 0050 11 159. 2 JUN 0515 64 369. 2 JUN 0940 117 1. 2 JUN 1405 170 1.

2 JUN 0055 12 148. 2 JUN 0520 65 352. 2 JUN 0945 118 1. 2 JUN 1410 171 1.

2 JUN 0100 13 140. 2 JUN 0525 66 334. 2 JUN 0950 119 1. 2 JUN 1415 172 1.

2 JUN 0105 14 134. 2 JUN 0530 67 314. 2 JUN 0955 120 1. 2 JUN 1420 173 1.

2 JUN 0110 15 131. 2 JUN 0535 68 294. 2 JUN 1000 121 1. * 2 JUN 1425 174 1.

2 JUN 0115 16 133. 2 JUN 0540 69 275. 2 JUN 1005 122 1. 2 JUN 1430 175 1.

2 JUN 0120 17 140. 2 JUN 0545 70 257. 2 JUN 1010 123 1. 2 JUN 1435 176 1.

2 JUN 0125 18 153. 2 JUN 0550 71 241. 2 JUN 1015 124 1. * 2 JUN 1440 177 1.

2 JUN 0130 19 170. 2 JUN 0555 72 226. 2 JUN 1020 125 1. 2 JUN 1445 178 1.

2 JUN 0135 20 190. 2 JUN 0600 73 212. 2 JUN 1025 126 1. * 2 JUN 1450 179 1.

2 JUN 0140 21 212. 2 JUN 0605 74 199. 2 JUN 1030 127 1. * 2 JUN 1455 180 1.

2 JUN 0145 22 234. 2 JUN 0610 75 187. 2 JUN 1035 128 1. 2 JUN 1500 181 1.

2 JUN 0150 23 254. 2 JUN 0615 76 175. 2 JUN 1040 129 1. 2 JUN 1505 182 1.

2 JUN 0155 24 274. 2 JUN 0620 77 163. 2 JUN 1045 130 1. 2 JUN 1510 183 1.

2 JUN 0200 25 292. 2 JUN 0625 78 150. 2 JUN 1050 131 1. 2 JUN 1515 184 1.

2 JUN 0205 26 415. 2 JUN 0630 79 138. 2 JUN 1055 132 1. * 2 JUN 1520 185 1.

2 JUN 0210 27 1175. 2 JUN 0635 80 126. 2 JUN 1100 133 1. 2 JUN 1525 186 1.

2 JUN 0215 28 3086. 2 JUN 0640 81 115. 2 JUN 1105 134 1. 2 JUN 1530 187 1.

2 JUN 0220 29 6860. 2 JUN 0645 82 104. 2 JUN 1110 135 -1. 2 JUN 1535 188 1.

2 JUN 0225 30 21573. 2 JUN 0650 83 94. 2 JUN 1115 136 1. 2 JUN 1540 189 1.

2 JUN 0230 31 29206. 2 JUN 0655 84 84. 2 JUN 1120 137 1. 2 JUN 1545 190 1.

2 JUN 0235 32 13111. 2 JUN 0700 85 75. 2 JUN 1125 138 1. 2 JUN 1550 191 1.

2 JUN 0240 33 7068. 2 JUN 0705 86 68. 2 JUN 1130 139 1. 2 JUN 1555 192 1.

2 JUN 0245 34 6196. 2 JUN 0710 87 60. 2 JUN 1135 140 1. 2 JUN 1600 193 1.

2 JUN 0250 35 5139. 2 JUN 0715 88 54. 2 JUN 1140 141 1. 2 JUN 1605 194 1.

2 JUN 0255 36 4067. 2 JUN 0720 89 48. 2 JUN 1145 142 1. 2 JUN 1610 195 1.

2 JUN 0300 37 3128. 2 JUN 0725 90 43. 2 JUN 1150 143 1. 2 JUN 1615 196 1.

2 JUN 0305 38 2838. 2 JUN 0730 91 38. 2 JUN 1155 144 1. 2 JUN 1620 197 1,

2 JUN 0310 39 2412. 2 JUN 0735 92 34. 2 JUN 1200 145 1. 2 JUN 1625 198 1.

2 JUN 0315 40 2076. 2 JUN 0740 93 30. 2 JUN 1205 146 1. 2 JUN 1630 199 1.

2 JUN 0320 41 1801. 2 JUN 0745 94 27. 2 JUN 1210 147 1. 2 JUN 1635 200 1.

2 JUN 0325 42 1569. 2 JUN 0750 95 23. 2 JUN 1215 148 1. 2 JUN 1640 201 1.

2 JUN 0330 43 1410. 2 JUN 0755 96 21. 2 JUN 1220 149 1. 2 JUN 1645 202 1.

i JUN 0335 44 1275. 2 JUN 0800 97 18. 2 JUN 1225 150 1. 2 JUN 1650 203 1.

2 JUN 0340 45 1172. 2 JUN 0805 98 16. 2 JUN 1230 151 1. 2 JUN 1655 204 1.

2 JUN 0345 46 1092. 2 JUN 0810 99 14. 2 JUN 1235 152 1. 2 JUN 1700 205 1.

2 JUN 0350 47 1029. 2 JUN 0815 100 12. 2 JUN 1240 153 1. 2 JUN 1705 206 1.

2 JUN 0355 48 983. 2 JUN 0820 101 11. 2 JUN 1245 154 1. 2 JUN 1710 207 1.

2 JUN 0400 49 951. 2 JUN 0825 102 10. 2 JUN 1250 155 1. 2 JUN 1715 208 1.

2 JUN 0405 50 922. 2 JUN 0830 103 8. 2 JUN 1255 156 1. 2 SUN 1720 209 1.

2 JUN 0410 51 887. 2 JUN 0835 104 7. 2 JUN 1300 157 1. 2 JUN 1725 210 1.

2 JUN 0415 52 841. 2 JUN 0840 105 6. 2 JUN 1305 158 1.

2 JUN 0420 53 779. 2 JUN 0845 106 6. 2 JUN 1310 159 1.

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

PEAK FLOW TIME MAXIMUM AVERAGE FLOW

(CFS) (HR) 6-HR 24-HR 72-HR 17.42-HR

29206. 2.50 (CFS) 1896. 665. 665. 665.
(INCHES) 8.729 8.882 8.882 8.882

(AC-FT) 940. 957. 957. 957.

CUMULATIVE AREA = 2.02 SQ MI

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

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

120 KK 578599

*************.
Normal depth channel route (North Heights Dam to GEP Dam)
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HYDROGRAPH ROUTING DATA

1.22 RS STORAGE ROUTING
NSTPS

ITYP
RSVRIC

X

1 NUMBER OF SUBREACHES
FLOW TYPE OF INITIAL CONDITION

-1.00 INITIAL CONDITION
0.00 WORKING R AND D COEFFICIENT

NORMAL DEPTH CHANNEL
ANL 0.055

ANCH 0.045
ANR 0.055

RLNTH 3762.
SEL 0.0162

ELMAX 0.0

LEFT OVERBANK N-VALUE
MAIN CHANNEL N-VALUE
RIGHT OVERBANK N-VALUE
REACH LENGTH
ENERGY SLOPE
MAX. ELEV. FOR STORAGE/OUTFLOW CALCULATION

125 RY
124 RX

ELEVATION
DISTANCE

CROSS-SECTION DATA
--- LEFT OVERBANK --- + ------ MAIN CHANNEL ------- + --- RIGHT OVERBANK --

1755.70 1746.30 1746.10 1741.70 1743.30 1743.70 1744.60 1755.70
9928.90 9945.00 9963.10 9990.60 10012.20 10035.40 10052.80 10069.60

***

COMPUTED STORAGE-OUTFLOW-ELEVATION DATA

STORAGE 0.00 0.46 1.85 4.81 9.40 14.71 20.40 27.33 34.55 41.91
OUTFLOW 0.00 11.58 73.53 223.88 591.07 1135.72 1841.12 2800.82 3956.89 5289.59

ELEVATION 1741.70 1742.44 1743.17 1743.91 1744.65 1745.38 1746.12 1746.86 1747.59 1748.33

STORAGE 49.43 57.10 64.91 72.88 81.01 89.28 97.70 -106.28 115.00 123.88
OUTFLOW 6789.08 8448.74 10263.80 12230.66 14346.52 16609.22 19017.04 21568.64 24262.94 27099.13

ELEVATION 1749.07 1749.80 1750.54 1751.28 1752.02 1752.75 1753.49 1754.23 1754.96 1755.70

~** WARNING *** MODIFIED PULS ROUTING MAY BE NUMERICALLY UNSTABLE FOR OUTFLOWS BETWEEN 19017. TO 27099.
THE ROUTED HYDROGRAPH SHOULD BE EXAMINED FOR OSCILLATIONS OR OUTFLOWS GREATER THAN PEAK INFLOWS.
THIS CAN BE CORRECTED BY DECREASING THE TIME INTERVAL OR INCREASING STORAGE (USE A LONGER REACH.)

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

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

*
126 KK

131 BA

C584I

**************
BASIN S209 (Sunridge Canyon Dam)
THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
L= 3.2 Lea= 1.7 S~ 582.3 Kn= .019 LAG= 15.9
PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA 1.60 SUBBASIN AREA

132 LG GREEN AND AMPT
STRTL

OTH
PSIF

XKSAT
RTIMP

LOSS RATE
0.13
0.28
4.62
0.32

41.50

STARTING LOSS
MOISTURE DEFICIT
WETTING FRONT SUCTION
HYDRAULIC CONDUCTIVITY
PERCENT IMPERVIOUS AREA

127 UI INPUT UNITGRAPH, 14 ORDINATES,
515.0 1951.0 3289.0
154.0 65.0 65.0

VOLUME
2104.0

65.0

1.00
1510.0 997.0 702.0 442.0 308.0 202.0

~.~ *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

**************
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136 KK
*

O.5PM

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

F

THIS DIVERT REMOVES HALF THE PMF FLOWS CREATING THE .5 PMF BEFORE
BEING ROUTED THROUGH THE DAM

DT DIVERSION
ISTAD .5PMF DIVERSION HYDROGRAPH IDENTIFICATION

DI

DQ

INFLOW

DIVERTED FLOW

0.00

0.00

50.00

25.00

100.00 10000.00

50.00 5000.00

***

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

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

142 KK CS840

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

Reservoir route at C584 (Sunridge Canyon Dam) .
THE SQ CARDS HAVE BEEN ALTERED FROM THE ORIGINAL MODEL (GEPD-PMF.DAT) FROM
THE GEPD FEASIBILITY STUDY (GVSCE, JULy 1997)
PLEASE SEE COMMENT NUMBER 3 ABOVE

HYDROGRAPH ROUTING DATA

147 RS STORAGE ROUTING
NSTPS

ITYP
RSVRIC

X

1 NUMBER OF SUBREACHES
ELEV TYPE OF INITIAL CONDITION

1926.31 INITIAL CONDITION
0.00 WORKING R AND D COEFFICIENT

148 SV

150 SE

152 SQ

154 SE

STORAGE 0.0 0.6 4.3 11.3 23.7 46.3 86.7 96.0 104.9 126. ~

151.1 165.0 179.5

ELEVATION 1884.80 1894.00 1900.00 1906.00 1912.00 1918.00 1924.00 1925.00 1926.00 1928.00
1930.00 1931.00 1932.00

DISCHARGE O. 163. 223. 272. 307. 333. 355. 959. 1762. 6368.
12373. 16175. 20178.

ELEVATION 1884.80 1894.00 1900.00 1906.00 1912.00 1918.00 1924.00 1925.00 1926.00 1928.00

1930.00 1931.00 1932.00

COMPUTED STORAGE-OUTFLOW-ELEVATION DATA

STORAGE 0.00 0.60 4.30 11.27 23.74 46.29 86.65 96.00 104.90 126.25

OUTFLOW 0.00 163.00 223.00 272.00 307.00 333.00 355.00 959.00 1762.00 6368.00

ELEVATION 1884.80 1894.00 1900.00 1906.00 1912.00 1918.00 1924.00 1925.00 1926.00 1928.00

STORAGE 151.07 165.00 179.50

OUTFLOW 12373.00 16175.00 20178.00

ELEVATION 1930.00 1931.00 1932.00

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

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

156 KK

158 RS

584599

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

Normal depth channel route (Sunridge Canyon Dam to GEP Dam)

HYDROGRAPH ROUTING DATA

STORAGE ROUTING
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NSTPS
ITYP

RSVRIC
X

1 NUMBER OF SUBREACHES
FLOW TYPE OF INITIAL CONDITION

-1.00 INITIAL CONDITION
0.00 WORKING R AND D COEFFICIENT

NORMAL DEPTH
ANL

ANCH
ANR

RLNTH
SEL

ELMAX

CHANNEL
0.065
0.050
0.065
6526.

0.0257
0.0

LEFT OVERBANK N-VALUE
MAIN CHANNEL N-VALUE
RIGHT OVERBANK N-VALUE
REACH LENGTH
ENERGY SLOPE
MAX. ELEV. fOR STORAGE/OUTFLOW CALCULATION

161 RY
160 RX

ELEVATION
DISTANCE

CROSS-SECTION DATA
--- LEFT OVERBANK --- + ------ MAIN CHANNEL ------- + --- RIGHT OVERBANK --

1796.30 1791.20 1788.30 1784.10 1784.90 1788.00 1790.20 1796.40
9927.60 9939.80 9951.90 9985.30 10036.00 10067.50 10119.20 10188.70

***

COMPUTED STORAGE-OUTfLOW-ELEVATION DATA

STORAGE 0.00 2.24 7.98 14.95 23.06 32.31 42.69 54.58 68.23 83.62
OUTFLOW 0.00 33.64 220.33 562.36 1053.96 1702.52 2517.57 3657.11 5058.06 6692.23

ELEVATION 1784.10 1784.75 1785.39 1786.04 1786.69 1787.34 1787.98 1788.63 1789.28 1789.93

STORAGE 100.62 118.65 137.59 157.39 178.03 199.54 221.89 245.10 269.16 294.08
OUTFLOW 8585.16 10733.76 13130.79 15770.61 18653.94 21782.37 25158.02 28783.38 32661.21 36801.66

ELEVATION 1790.57 1791.22 1791.87 1792.52 1793.16 1793.81 1794.46 1795.10 1795.75 1796.40

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *.* ••••** *.* .** *** •• * •• * *** *.* *•• *** •• * *** *** *** ***

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

*
lC'''' KK

167 BA

C210

*.************
BASIN S210 (GOLDEN EAGLE PARK DAM)
THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
L= 1.9 Lea= .9 S= 360.7 Kn= .024 LAG= 13.6
PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA 1 . 38 SUBBAS IN AREA

168 LG GREEN AND AMPT
STRTL

DTH
PSIF

XKSAT
RTIMP

LOSS RATE
0.09
0.24
5.61
0.19

24.82

STARTING LOSS
MOISTURE DEFICIT
WETTING FRONT SUCTION
HYDRAULIC CONDUCTIVITY
PERCENT IMPERVIOUS AREA

163 UI INPUT UNITGRAPH, 12 ORDINATES,
634.0 2291.0 3040.0
66.0 66.0

VOLUME
1739.0

1.00
1122.0 723.0 433.0 286.0 170.0 96.0

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

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

172 KK
* •

0.5PMF *

***.*****.,,***.
THIS DIVERT REMOVES HALF THE FLOWS FROM THIS AREA TO CREATE THE .5PMF

DT DIVERSION
ISTAD O.SPMF DIVERSION HYDROGRAPH IDENTIFICATION
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D1

DQ

INFLOW

DIVERTED FLOW

0.00

0.00

50.00

25.00

100.00 10000.00

50.00 5000.00

*.*

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

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

177 KK C599I

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

178 KO OUTPUT CONTROL VARIABLES
IPRNT 1 PRINT CONTROL
I PLOT 2 PLOT CONTROL
QSCAL O. HYDROGRAPH PLOT SCALE
IPNCH 0 PUNCH COMPUTED HYDROGRAPH

lOUT 21 SAVE HYDROGRAPH ON THIS UNIT
lSAVl 1 FIRST ORDINATE PUNCHED OR SAVED
ISAV2 210 LAST ORDINATE PUNCHED OR SAVED

TIMINT 0.083 TIME INTERVAL IN HOURS

Hydrograph combine C5840 + C5600 + C5780 + C599

180 HC HYDROGRAPH COMBINATION
ICOMP 4 NUMBER OF HYDROGRAPHS TO COMBINE

***

********************************** •• *•• ********************************************************************************************

HYDROGRAPH AT C599I
TRANSPOSITION AREA 0.0 SQ MI

******* •.************************************************************************************************************************~

DA MON HRMN ORO FLOW DA MON HRMN ORD FLOW DA MON HRMN ORD FLOW DA MaN HRMN ORO FLOW
...

2 JUN 0000 1 4065. 2 JUN 0425 54 2727. 2 JUN 0850 107 352. 2 JUN 1315 160 126.
:2 JUN 0005 2 3648. 2 JUN 0430 55 2476. 2 JUN 0855 108 331. 2 JUN 1320 161 124.
2 JUN 0010 3 2909. 2 JUN 0435 56 2254. 2 JUN 0900 109 314. 2 JUN 1325 162 121.
2 JUN 0015 4 2363. 2 JUN 0440 57 2091. 2 JUN 0905 110 300. 2 JUN 1330 163 119.
2 JUN 0020 5 1962. 2 JUN 0445 58 1976. 2 JUN 0910 111 289. 2 JUN 1335 164 116.
2 JUN 0025 6 1678. 2 JUN 0450 59 1881. 2 JUN 0915 112 281. 2 JUN 1340 165 114.
2 JUN 0030 7 1469. 2 JUN 0455 60 1802. 2 JUN 0920 113 276. 2 JUN 1345 166 112.
2 JUN 0035 8 1323. 2 JUN 0500 61 1735. 2 JUN 0925 114 270. 2 JUN 1350 167 110.
2 JUN 0040 9 1210. 2 JUN 0505 62 1671. 2 JUN 0930 115 265. 2 JUN 1355 168 107.
2 JUN 0045 10 1121. 2 JUN 0510 63 1589. 2 JUN 0935 116 260. 2 JUN 1400 169 105.
2 JUN 0050 11 1053. 2 JUN 0515 64 1501. 2 JUN 0940 117 255. 2 JUN 1405 170 100.
2 JUN 0055 12 994. 2 JUN 0520 65 1430. 2 JUN 0945 118 251. 2 JUN 1410 171 92.
2 JUN 0100 13 944. 2 JUN 0525 66 1367. 2 JUN 0950 119 246. 2 JUN 1415 172 85.
2 JUN 0105 14 905. 2 JUN 0530 67 1309. 2 JUN 0955 120 242. 2 JUN 1420 173 79.
2 JUN 0110 15 884. 2 JUN 0535 68 1254. 2 JUN 1000 121 239. 2 JUN 1425 174 74.

2 JUN 0115 16 871. 2 JUN 0540 69 1201. 2 JUN 1005 122 235. 2 JUN 1430 175 69.
2 JUN 0120 17 861. 2 JUN 0545 70 1152. 2 JUN 1010 123 232. 2 JUN 1435 176 63.
2 JUN 0125 18 863. 2 JUN 0550 71 1105. 2 JUN 1015 124 228. 2 JUN 1440 177 58.
:2 JUN 0130 19 876. 2 JUN 0555 72 1060. 2 JUN 1020 125 225. 2 JUN 1445 178 53.
:2 JUN 0135 20 897. 2 JtJN 0600 73 1018. 2 JUN 1025 126 222. 2 JUN 1450 179 48.

2 JUN 0140 21 921. :2 JtJN 0605 74 978. 2 JUN 1030 127 219. 2 JUN 1455 180 44.

2 JUN 0145 22 948. 2 JUN 0610 75 938. 2 JUN 1035 128 217. 2 JUN 1500 181 40.

2 JUN 0150 23 975. :2 JUN 0615 76 897. :2 JUN 1040 129 214. 2 JUN 1505 182 37.
2 JUN 0155 24 1001. 2 JUN 0620 77 864. 2 JUN 1045 130 211. 2 JUN 1510 183 33.

2 JUN 0200 2S 1034. 2 JUN 0625 78 831. 2 JUN 1050 131 209. 2 JUN 1515 184 30.
2 JUN 0205 26 1932. 2 JUN 0630 79 804. 2 JUN 1055 132 206. 2 JUN 1520 185 27.

2 JUN 0210 27 5211. 2 JUN 0635 80 784. 2 JUN 1100 133 204. 2 JUN 1525 186 25.

2 JUN 0215 28 10285. 2 JUN 0640 81 767. 2 JUN 1105 134 202. 2 JUN 1530 187 23.

2 JUN 0220 29 15886. 2 JUN 0645 82 751. * 2 JUN 1110 135 199. 2 JUN 1535 188 21
:2 JUN 0225 30 27630. 2 JUN 0650 83 736. 2 JON 1115 136 197. 2 JUN 1540 189 19
2 JUN 0230 31 42264. 2 JUN 0655 84 721. 2 JON 1120 137 195. 2 JUN 1545 190 17.

2 JUN 0235 32 40271. 2 JON 0700 85 707. * 2 JON 1125 138 193. 2 JUN 1550 191 16.
2 JUN 0240 33 29538. 2 JUN 0705 86 694. 2 JUN 1130 139 191. 2 JUN 1555 192 14.

2 JUN 0245 34 24219. 2 JUN 0710 87 681. * 2 JUN 1135 140 189. :2 JUN 1600 193 13.
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2 JtJN 0250 35 20739. 2 JUN 0715 88 669. 2 JON 1140 141 186. 2 JUN 1605 194 12.
2 JUN 0255 36 17568. 2 JUN 0720 89 658. 2 JON 1145 1~2 183. 2 JT.m 1610 195 11.

2 JUN 0300 37 14842. 2 JUN 0725 90 647. 2 JUN 1150 143 180. 2 JUN 1615 196 10.

2 JtJN 0305 38 12671. * 2 JON 0730 91 637. 2 JUN 1155 144 176. 2 JUN 1620 197 9.

2 JtJN 0310 39 10956. 2 JUN 0735 92 626. 2 JUN 1200 145 172. 2 JUN 1625 198 8.

JUN 0315 40 9497. * 2 JUN 0740 93 615. 2 JUN 1205 146 169. 2 JUN 1630 199 8.

JUN 0320 41 8337. 2 JON 0745 94 604. 2 JUN 1210 147 165. 2 JUN 1635 200 7.

2 JUN 0325 42 7364. 2 JUN 0750 95 593. 2 JUN 1215 148 162. 2 JUN 1640 201 6.

2 JUN 0330 43 6523. 2 JUN 0755 96 583. * 2 JUN 1220 149 159. 2 JUN 1645 202 6.

2 JUN 0335 44 5829. 2 JUN 0800 97 572. * 2 JUN 1225 150 155. 2 JUN 1650 203 5.

2 JUN 0340 45 5241. * 2 JUN 0805 98 559. 2 JUN 1230 151 152. 2 JUN 1655 204 5.

2 JON 0345 46 4784. * 2 JUN 0810 99 545. 2 JUN 1235 152 149. 2 JUN 1700 205 5.

2 JUN 0350 47 4459. 2 JUN 0815 100 532. * 2 JUN 1240 153 146. 2 JUN 1705 206 4.

2 JON 0355 48 4206. 2 JUN 0820 101 516. * 2 JUN 1245 154 143. 2 JUN 1710 207 4.

2 JUN 0400 49 3977. * 2 JUN 0825 102 498. 2 JUN 1250 155 140. 2 JUN 1715 208 4.

2 JUN 0405 SO 3754. * 2 JUN 0830 103 479. 2 JtJN 1255 156 137. 2 JUN 1720 209 3.

2 JUN 0410 51 3491. * 2 JUN 0835 104 448. 2 JtJN 1300 157 134. 2 JUN 1725 210 3.

2 JUN 0415 52 3211. * 2 JUN 0840 105 409. 2 JUN 1305 158 132.

2 JUN 0420 53 2970. 2 JUN 0845 106 378. 2 JUN 1310 159 129.

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

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
(eFS) (HR) 6-HR 24-HR 72-HR 17.42-HR

42264. 2.50 (CFS) 5743. 2149. 2149. 2149.
(INCHES) 7.468 8.113 8.113 8.113

(AC-FT) 2848. 3094. 3094. 3094.

CUMULATIVE AREA :; 7.15 SQ MI

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

HYOROGRAPH AT C599I
TRANSPOSITION AREA 1.6 SQ MI

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

* *
"'"'~ MON HRMN ORO FLOW OA MON HRMN ORO FLOW DA MON HRMN ORO FLOW DA MaN HRMN ORO FLOW

JUN 0000 1 4065. 2 JON 0425 54 2727. * 2 JUN 0850 107 352. 2 JUN 1315 160 126.

2 JUN 0005 2 3648. 2 JUN 0430 55 2476. 2 JUN 0855 108 331. 2 JUN 1320 161 124.

2 JUN 0010 3 2909. 2 JUN 0435 56 2254. 2 JUN 0900 109 314. 2 JUN 1325 162 121.

2 JON 0015 4 2363. 2 JUN 0440 57 2091. 2 JUN 0905 110 300. 2 JUN 1330 163 119.

2 JUN 0020 5 1962. 2 JUN 0445 58 1976. 2 JUN 0910 111 289. 2 JUN 1335 164 116.

2 JUN 0025 6 1678. 2 JUN 0450 59 1881. 2 JUN 0915 112 281. 2 JUN 1340 165 114.

2 JUN 0030 7 1469. 2 JUN 0455 60 1802. 2 JUN 0920 113 276. 2 JUN 1345 166 112.

2 JUN 0035 8 1323. 2 JUN 0500 61 1735. 2 JUN 0925 114 270. 2 JUN 1350 167 110.

2 JUN 0040 9 1210. 2 JUN 0505 62 1671. 2 JUN 0930 115 265. 2 JUN 1355 168 107.

2 JUN 0045 10 1121. 2 JON 0510 63 1589. 2 JUN 0935 116 260. 2 JUN 1400 169 105.

2 JUN 0050 11 1053. 2 JUN 0515 64 1501. 2 JUN 0940 117 255. 2 JUN 1405 170 100.

2 JUN 0055 12 994. 2 JUN 0520 65 1430. 2 JUN 0945 118 251. 2 JUN 1410 171 92.

:2 JUN 0100 13 944. 2 JUN 0525 66 1367. 2 JUN 0950 119 246. 2 JUN 1415 172 85.

2 JUN 0105 14 905. 2 JUN 0530 67 1309. 2 JUN 0955 120 242. 2 JUN 1420 173 79.

2 JUN 0110 15 884. 2 JUN 0535 68 1254. 2 JUN 1000 121 239. 2 JUN 1425 174 74.

2 JUN 0115 16 871. 2 JUN 0540 69 1201. 2 JUN 1005 122 235. 2 JUN 1430 175 69.

2 JUN 0120 17 861. 2 JUN 0545 70 1152. 2 JUN 1010 123 232. 2 JUN 1435 176 63.

2 JUN 0125 18 863. 2 JUN 0550 71 1105. * 2 JUN 1015 124 228. * 2 JUN 1440 177 58.

2 JUN 0130 19 876. :2 JUN 0555 72 1060. 2 JUN 1020 125 225. 2 JUN 1445 178 53.

2 JUN 0135 20 897. 2 JUN 0600 73 1018. 2 JUN 1025 126 222. 2 JUN 1450 179 48.

2 JUN 0140 21 921. 2 JUN 0605 74 978. 2 JUN 1030 127 219. 2 JUN 1455 180 44.

2 JUN 0145 22 948. 2 JUN 0610 75 938. 2 JUN 1035 128 217. 2 JUN 1500 181 40.

2 JUN 0150 23 975. 2 JUN 0615 76 897. 2 JUN 1040 129 214. 2 JUN 1505 182 37.

2 JUN 0155 24 1001. 2 JUN 0620 77 864. 2 JUN 1045 130 211. * 2 JUN 1510 183 33.

2 JUN 0200 25 1034. 2 JUN 0625 78 831. 2 JUN 1050 131 209. 2 JUN 1515 184 30.

2 JUN 0205 26 1932. 2 JUN 0630 79 804. 2 JUN 1055 132 206. 2 JUN 1520 185 27.

2 JUN 0210 27 5211. 2 JUN 0635 80 784. 2 JUN 1100 133 204. 2 JUN 1525 186 25.

2 JUN 0215 28 10285. 2 JUN 0640 81 767. 2 JUN 1105 134 202. 2 JUN 1530 187 23.

2 JUN 0220 29 15886. 2 JUN 0645 82 751. 2 JUN 1110 135 199. 2 JUN 1535 188 21.

2 JUN 0225 30 27630. 2 JUN 0650 83 736. 2 JUN 1115 136 197. 2 JUN 1540 189 19.

2 JUN 0230 31 42264. 2 JUN 0655 84 721. 2 JUN 1120 137 195. 2 JUN 1545 190 17.

2 JUN 0235 32 40271. 2 JUN 0700 85 707. 2 JUN 1125 138 193. 2 JUN 1550 191 16.

" JUN 0240 33 29538. 2 JUN 0705 86 694. 2 JUN 1130 139 191. 2 JUN 1555 192 14.

JUN 0245 34 24219. 2 JUN 0710 87 681. * 2 JUN 1135 140 189. 2 JUN 1600 193 13.
;. JUN 0250 35 20739. 2 JUN 0715 88 669. 2 JUN 1140 141 186. 2 JUN 1605 194 12.

2 JUN 0255 36 17568. 2 JUN 0720 89 658. 2 JUN 1145 142 183. 2 JUN 1610 195 11.

2 JUN 0300 37 14842. 2 JUN 0725 90 647. 2 JUN 1150 143 180. 2 JUN 1615 196 10.

2 JUN 0305 38 12671. 2 JUN 0730 91 637. * 2 JUN 1155 144 176. 2 JUN 1620 197 9.
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2 JUN 0310 39 10956. 2 JUN 0735 92 626. 2 JUN 1200 145 172. 2 JUN 1625 198 8.
2 JUN 0315 40 9497. 2 JUN 0740 93 615. 2 JUN 1205 14.6 169. 2 JUN 1630 199 8.
2 JUN 0320 41 8337. 2 JUN 0745 94 604. 2 JUN 1210 147 165. 2 JUN 1635 200 7.
2 JUN 0325 42 7364. 2 JUN 0750 95 593. 2 JUN 1215 148 162. 2 JUN 1640 201 6.
2 JUN 0330 43 6523. 2 JUN 0755 96 583. * 2 JUN 1220 149 159. 2 JUN 1645 202 6.
2 JUN 0335 44 5829. 2 JUN 0800 97 572. * 2 JON 1225 150 155. 2 JUN 1650 203 5
2 JUN 0340 45 5241. 2 JUN 0805 98 559. 2 JUN 1230 151 152. 2 JUN 1655 204 S.
2 JUN 0345 46 4784. 2 JUN 0810 99 545. 2 JUN 1235 152 149. 2 JON 1700 205 5.
2 JUN 0350 47 4459. 2 JUN 0815 100 532. 2 JUN 1240 153 146. 2 JUN 1705 206 4.
2 JUN 0355 48 4206. 2 JUN 0820 101 516. 2 JUN 1245 154 143. 2 JUN 1710 207 4.
2 JUN 0400 49 3977. 2 JUN 0825 102 498. 2 JUN 1250 155 140. 2 JUN 1715 208 4.
2 JUN 0405 50 3754. 2 JUN 0830 103 479. 2 JUN 1255 156 137. 2 JUN 1720 209 3.
2 JUN 0410 51 3491. 2 JUN 0835 104 448. * 2 JUN 1300 157 134. 2 JUN 1725 210 3.
2 JUN 0415 52 3211. :2 JUN 0840 105 409. 2 JUN 1305 158 132.
2 JUN 0420 53 2970. 2 JUN 0845 106 378. 2 JUN 1310 159 1.29.

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

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
(CFS) (HR) 6-HR 24-HR 72-HR 17.42-HR
42264. 2.50 (CFS) 5743. 2149. 2149. 2149.

(INCHES) 7.468 8.113 8.113 8.113
(AC-FT) 2848. 3094. 3094. 3094.

CUMULATIVE AREA = 7.15 SQ MI

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

HYDROGRAPH AT C599I
TRANSPOSITION AREA 2.0 SQ MI

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

DA MaN HRMN ORD FLOW DA MaN HRMN ORO FLOW OA MON HRMN ORO FLOW DA MaN HRMN ORO FLOW

2 JUN 0000 1 4065. * 2 JUN 0425 S4 2739. 2 JUN 0850 107 327. 2 JUN 1315 160 124.
2 JUN 0005 2 3648. 2 JUN 0430 55 2467. 2 JUN 0855 108 311. 2 JUN 1320 161 122.
2 JUN 0010 3 2912. :2 JUN 0435 56 2230. 2 JUN 0900 109 298. 2 JUN 1325 162 119.
2 JUN 0015 4 2371. 2 J1JN 0440 57 2056. 2 JUN 0905 110 287. 2 JUN 1330 163 11"
2 JUN 0020 5 1972. 2 JUN 0445 58 1936. 2 JUN 0910 111 281. 2 JUN 1335 164 115.
2 JUN 0025 6 1688. 2 JUN 0450 59 1837. 2 JUN 0915 112 276. 2 JUN 1340 165 112.
2 JUN 0030 7 1481. 2 JUN 0455 60 1754. 2 JUN 0920 113 270. 2 JUN 1345 166 110.
2 JUN 0035 8 1336. 2 JUN 0500 61 1684. 2 JUN 0925 114 265. 2 JUN 1350 167 108.
2 JUN 0040 9 1224. 2 JUN 0505 62 1618. 2 JUN 0930 115 260. 2 JUN 1355 168 106.
2 JUN 0045 10 1136. 2 JUN 0510 63 1542. 2 JUN 0935 116 255. 2 JUN 1400 169 101.
2 JUN 0050 11 1068. 2 JUN 0515 64 1463. 2 JUN 0940 117 251. 2 JUN 1405 170 94.
2 JUN 0055 12 1011. 2 JUN 0520 65 1397. :2 JUN 0945 118 247. * :2 JUN 1410 171 86.
2 J1JN 0100 13 962. 2 JUN 0525 66 1336. 2 JUN 0950 119 243. 2 JUN 1415 172 80.
2 JUN 0105 14 922. :2 JUN 0530 67 1280. 2 JUN 0955 120 239. 2 JUN 1420 173 75.
2 JUN 0110 15 899. 2 JUN 0535 68 1226. 2 JUN 1000 121 235. 2 JUN 1425 174 70.
2 JUN 0115 16 886. 2 J1JN 0540 69 1174. 2 JUN 1005 122 232. 2 JUN 1430 175 64.
2 JUN 0120 17 878. 2 JUN 0545 70 1125. 2 JUN 1010 123 229. 2 JUN 1435 176 59.
2 JUN 0125 18 884. * 2 JUN 0550 71 1079. 2 JUN 1015 124 225. 2 JUN 1440 177 54.
2 JUN 0130 19 899. 2 JUN 0555 72 1035. 2 JUN 1020 125 222. 2 JUN 1445 178 49.
2 JUN 0135 20 919. 2 JUN 0600 73 995. 2 JUN 1025 126 220. 2 JUN 1450 179 45.
2 JUN 0140 21 942. 2 JUN 0605 74 955. 2 JUN 1030 127 217. 2 JUN 1455 180 41.
2 JUN 0145 22 966. 2 JUN 0610 75 916. 2 JUN 1035 128 214. 2 JUN 1500 181 37.
2 JUN 0150 23 991. 2 JUN 0615 76 880. 2 JUN 1040 129 212. 2 JUN 1505 182 34.
2 JUN 0155 24 1016. 2 JUN 0620 77 846. 2 JUN 1045 130 209. 2 JUN 1510 183 31.
2 JUN 0200 25 1047. 2 JUN 0625 78 818. :2 JUN 1050 131 207. 2 JUN 1515 184 28.
2 JUN 0205 26 1922. 2 JUN 0630 79 797. 2 JUN 1055 132 204. 2 JUN 1520 185 . 25.
2 JUN 0210 27 5124. 2 JUN 0635 80 779. 2 JUN 1100 133 202. 2 JUN 1525 186 23.
2 JUN 0215 28 10103. 2 JUN 0640 81 763. 2 JUN 1105 134 200. 2 JUN 1530 187 21.
:2 JUN 0220 29 15643. 2 JUN 0645 82 747. :2 JUN 1110 135 198. 2 JUN 1535 188 19.
2 JUN 0225 30 27312. 2 JUN 0650 83 732. 2 JUN 1115 136 195. 2 JUN 1540 189 17.
:2 J1JN 0230 31 41900. 2 JUN 0655 84 717. :2 JUN 1120 137 193. 2 JUN 1545 190 16.
2 JUN 0235 32 39858. 2 JUN 0700 85 703. * 2 JUN 1125 138 191. 2 JUN 1550 191 14.
2 JUN 0240 33 29183. :2 JUN 0705 86 689. 2 JUN 1130 139 189. 2 JUN 1555 192 13.
2 JUN 0245 34 23936. 2 JUN 0710 87 677. 2 JUN 1135 140 187. 2 JUN 1600 193 12.
2 JUN 0250 35 20500. 2 JUN 0715 88 665. 2 JUN 1140 141 184. 2 JUN 1605 194 11.
2 JUN 0255 36 17282. 2 JUN 0720 89 653. * 2 JUN 1145 142 1BO. 2 JUN 1610 195 10.
2 JUN 0300 37 14453. 2 JUN 0725 90 642. 2 JUN i150 143 176. 2 JUN 1615 196
2 JUN 0305 38 12191. 2 JUN 0730 91 630. * 2 JUN 1155 144 173. 2 JUN 1620 197
2 JUN 0310 39 10504. 2 JUN 0735 92 619. 2 JUN 1200 145 169. 2 JUN 1625 198 e.
2 JON 0315 40 9094. 2 JUN 0740 93 608. 2 JUN 1205 146 166. * 2 JUN 1630 199 7.
2 JUN 0320 41 7987. 2 JUN 0745 94 597. 2 JUN 1210 147 162. 2 JUN 1635 200 7.
2 JUN 0325 42 7049. 2 JlJN 0750 95 585. * 2 JUN 1215 148 159. 2 JUN 1640 201 6.
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2 JUN 0330 43 6269. 2 JUN 0755 96 573. 2 JUN 1220 149 156. 2 JUN 1645 202 6.
2 JUN 0335 44 5637. 2 JUN 0800 97 560. 2 JUN 1225 150 153. 2 JUN 1650 203 5.

2 JUN 0340 45 5116. 2 JUN 0805 98 546. .2 JUN 1230 151 150. 2 JUN 1655 204 5.
2 JUN 0345 46 4727. 2 JUN 0810 99 531. 2 JUN 1235- 152 146. 2 JUN 1700 205 4.

2 JUN 0350 47 4445. 2 JUN 0815 100 514. 2 JUN 1240 153 143. 2 JUN 1705 206 4.
. JUN 0355 48 4218. 2 JUN 0820 101 495. 2 JUN 1245 154 141. 2 JUN 1710 207 4.

JUN 0400 49 4015. 2 JUN 0825 102 473. 2 JUN 1250 155 138. 2 JUN 1715 208 3.
JUN 0405 SO 3809. 2 JUN 0830 103 438. 2 JUN 1255 156 135. 2 JUN 1720 209 3.

2 JUN 0410 51 3544. 2 JUN 0835 104 401. 2 JUN 1300 157 132. 2 JUN 1725 210 3.
2 JUN 0415 52 3249. 2 JUN 0840 105 371. 2 JUN 1305 158 129.
2 JUN 0420 53 2997. 2 JON 0845 106 347. 2 JUN 1310 159 127.

* *
~,**********************************************************************************************************************************

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
(CFS) (HR) 6-HR 24-HR 72-HR 17.42-HR
41900. 2.50 (CFS) 5662. 2117. 2117. 2117.

(INCHES) 7.362 7.993 7.993 7.993
(AC-FT) 2807. 3048. 3048. 3048.

CUMULATIVE AREA • 7.15 SQ MI

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

HYDROGRAPH AT C599I
TRANSPOSITION AREA 2.2 SQ MI

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

DA MaN HRMN ORD FLOW DA MaN HRMN ORD FLOW DA MaN HRMN ORO FLOW DA MaN HRMN ORD FLOW

2 JUN 0000 1 4065. 2 JUN 0425 54 2739. 2 JUN 0850 107 327. 2 JUN 1315 160 124.
2 J1JN 0005 2 3648. 2 JUN 0430 55 2467. * 2 JUN 0855 108 311. 2 JUN 1320 161 122.
2 JUN 0010 3 2912. 2 JUN 0435 56 2230. 2 JUN 0900 109 298. 2 JUN 1325 162 119.
:2 JUN 0015 4 2371. * :2 JUN 0440 57 2056. 2 JUN 0905 110 287. 2 JUN 1330 163 117.
:2 JUN 0020 5 1972. 2 JUN 0445 58 1936. 2 JUN 0910 111 281. 2 JUN 1335 164 115.
2 JUN 0025 6 1688. 2 JUN 0450 59 1837. * 2 JUN 0915 112 276. * 2 JUN 1340 165 112.
2 JUN 0030 7 1481. 2 J1JN 0455 60 1754. 2 JUN 0920 113 270. 2 JUN 1345 166 110.

JUN 0035 8 1336. 2 JUN 0500 61 1684. 2 JUN 0925 114 265. 2 JUN 1350 167 108.

JUN 0040 9 1224. 2 JUN 0505 62 1618. '2 JUN 0930 115 260. 2 JUN 1355 168 106.
2 JUN 0045 10 1136. 2 JUN 0510 63 1542. 2 JON 0935 116 255. 2 JUN 1400 169 101.
2 JUN 0050 11 1068. 2 JUN 0515 64 1463. :2 JUN 0940 117 251. 2 JUN 1405 170 94.
2 JUN DOSS 12 1011. 2 JUN 0520 65 1397. 2 JUN 0945 118 247. 2 JUN 1410 171 86.
2 JUN 0100 13 962. :2 JUN 0525 66 1336. 2 JUN 0950 119 243. 2 JUN 1415 172 80.
2 JUN 0105 14 922. 2 JUN 0530 67 12BO. 2 JUN 0955 120 239. 2 JUN 1420 173 75.
2 JUN 0110 15 899. 2 JUN 0535 68 1226. 2 JON 1000 121 235. 2 JUN 1425 174 70.
2 JUN 0115 16 886. 2 JUN 0540 69 1174. 2 JUN 1005 122 232. 2 JUN 1430 175 64.
2 JUN 0120 17 878. 2 JUN 0545 70 1125. 2 JUN 1010 123 229. 2 JUN 1435 176 59.
:2 JUN 0125 18 884. 2 JUN 0550 71 1079. 2 JUN 1015 124 225. 2 JUN 1440 177 54.
2 JUN 0130 19 899. 2 JUN 0555 72 1035. 2 JUN 1020 125 222. 2 JUN 1445 178 49.
2 JUN 0135 20 919. 2 JUN 0600 73 995. 2 JUN 1025 126 220. 2 JUN 1450 179 45.
2 JUN 0140 21 942. 2 JUN 0605 74 955. 2 JUN 1030 127 217. 2 JUN 1455 180 41.
2 JUN 0145 22 966. 2 JUN 0610 75 916. 2 JUN 1035 128 214. * 2 JUN 1500 181 37.
2 JUN 0150 23 991. :2 JUN 0615 76 880. 2 JUN 1040 129 212. 2 JUN 1505 182 34.
2 JUN 0155 24 1016. 2 JUN 0620 77 846. 2 JUN 1045 130 209. 2 JUN 1510 183 31.
2 JUN 0200 25 1047. 2 JUN 0625 78 81B. 2 JUN 1050 131 207. 2 JUN 1515 184 28.
2 JUN 0205 26 1922. :2 JUN 0630 79 797. 2 JUN 1055 132 204. 2 JUN 1520 185 25.
2 JUN 0210 27 5124. 2 JUN 0635 80 779. 2 JUN 1100 133 202. 2 JUN 1525 186 23.
2 JUN 0215 28 10103. 2 JUN 0640 81 763. 2 JUN 1105 134 200. 2 JUN 1530 187 21.
2 JUN 0220 29 15643. 2 JUN 0645 82 747. :2 JUN 1110 135 198. :2 JUN 1535 188 19.
2 JUN 0225 30 27312. 2 JUN 0650 83 732. 2 JUN 1115 136 195. 2 JUN 1540 189 17.
2 JON 0230 31 41900. :2 JUN 0655 84 717. :2 JUN 1120 137 193. 2 JUN 1545 190 16.
2 JUN 0235 32 39858. 2 J1JN 0700 85 703. 2 JUN 1125 138 191. 2 JUN 1550 191 14.
2 JUN 0240 33 29183. 2 JUN 0705 86 689. 2 JUN 1130 139 189. * 2 JUN 1555 192 13.
2 JUN 0245 34 23936. 2 JUN 0710 87 677. 2 JUN 1135 140 187. 2 JUN 1600 193 12.
2 JUN 0250 35 20500. 2 JUN 0715 88 665. :2 JUN 1140 141 184. :2 JUN 1605 194 11.
2 JUN 0255 36 17282. 2 JUN 0720 89 653. :2 JUN 1145 142 180. 2 JUN 1610 195 10.
2 JUN 0300 37 14453. 2 JUN 0725 90 642. 2 JUN 1150 143 176. 2 JUN 1615 196 9.
:2 JUN 0305 38 12191. :2 JUN 0730 91 630. 2 JUN 1155 144 173. :2 JUN 1620 197 8.
2 JUN 0310 39 10504. :2 JUN 0735 92 619. 2 JUN 1200 145 169. 2 JUN 1625 198 8.
2 JUN 0315 40 9094. 2 JUN 0740 93 608. 2 JUN 1205 146 166. 2 JUN 1630 199 7.
:2 JUN 0320 41 7987. 2 JUN 0745 94 597. 2 JUN 1210 147 162. 2 JUN 1635 200 7.

JUN 0325 42 7049. 2 JUN 0750 95 585. 2 JUN 1215 148 159. 2 JUN 1640 201 6.
JUN 0330 43 6269. 2 JUN 0755 96 573. 2 JUN 1220 149 156. 2 JUN 1645 202 6.

2 JUN 0335 44 5637. 2 JUN 0800 97 560. :2 JUN 1225 150 153. 2 JtJN 1650 203 5.
2 JUN 0340 45 5116. 2 JUN 0805 98 546. 2 JUN 1230 151 150. 2 JUN 1655 204 5.
:2 JUN 0345 46 4727. 2 JUN 0810 99 531. 2 JUN 1235 152 146. 2 JUN 1700 205 4.
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2 JUN 0350 47 4445. 2 JUN 0815 100 514. 2 JUN 1240 153 143. 2 JUN 1705 206 4.

2 JUN 0355 48 4218. 2 JUN 0820 101 495. 2 JUN 1245 154 141. 2 JUN 1710 207 4.

2 JUN 0400 49 4015. 2 JUN 0825 102 473. '2 JUN 1250 155 138. 2 JUN 1715 208 3.

2 JUN 0405 50 3809. 2 JUN 0830 103 438. 2 JUN 1255 156 135. 2 JUN 1720 209 3.

2 JUN 0410 51 3544. 2 JUN 0835 104 401. 2 JUN 1300 157 132. 2 JON 1725 210 3 .

2 JUN 0415 52 3249. 2 JUN 0840 105 371. 2 JUN 1305 158 129.

2 JUN 0420 53 2997'. 2 JUN 0845 106 347. 2 JUN 1310 159 127.

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

PEAK FLOW TIME MAXIMUM AVERAGE FLOW

(CFS) (HR) 6-HR 24-HR 72-HR 17.42-HR

41900. 2.50 (CFS) 5662. 2117. 2117. 2117.
(INCHES) 7.362 7.993 7.993 7.993

(AC-FT) 2807. 3048. 3048. 3048.

CUMULATIVE AREA = 7.15 SQ MI

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

HYDROGRAPH AT C599I
TRANSPOSITION AREA 7.2 SQ MI

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

*
DA MON HRMN ORD FLOW DA MON HRMN ORD FLOW DA MON HRMN ORD FLOW * DA MON HRMN ORD FLOW

*
2 JUN 0000 1 4065. 2 JUN 0425 54 2469. 2 JUN 0850 107 329. 2 JUN 1315 160 124.

2 JUN 0005 2 3647. 2 JUN 0430 55 2280. 2 JUN 0855 108 312. 2 JUN 1320 161 121.

2 JUN 0010 3 2908. 2 JUN 0435 56 2132. 2 JUN 0900 109 299. 2 JUN 1325 162 119.

2 JUN 0015 4 2362. 2 JUN 0440 57 2000. 2 JUN 0905 110 288. 2 JUN 1330 163 116.

2 JUN 0020 5 1960. 2 JUN 0445 58 1896. 2 JUN 0910 111 281. 2 JUN 1335 164 114.

2 JtJN 0025 6 1676. 2 JUN 0450 59 1806. 2 JUN 0915 112 275. 2 JUN 1340 165 112.

2 JUN 0030 7 1467. 2 JUN 0455 60 1734. 2 JUN 0920 113 270.- 2 JUN 1345 166 109.

2 JUN 0035 8 1321. 2 JUN 0500 61 1670. 2 JUN 0925 114 265. 2 JUN 1350 167 107.

2 JUN 0040 9 1208. 2 JUN 0505 62 1607. 2 JUN 0930 115 260. 2 JUN 1355 168 104.

2 JON 0045 10 1118. 2 JUN 0510 63 1530. 2 JUN 0935 116 255. 2 JUN 1400 169 99.

2 JUN 0050 11 1050. 2 JON 0515 64 1447. 2 JUN 0940 117 250. 2 JUN 1405 170 92.

2 JUN 0055 12 991. 2 JUN 0520 65 1380. 2 JUN 0945 118 246. * 2 JUN 1410 171 84

2 JUN 0100 13 941. * 2 JUN 0525 66 1320. 2 JUN 0950 119 242. 2 JUN 1415 '172 79

2 JUN 0105 . 14 901. 2 JUN 0530 67 1264. 2 JUN 0955 120 238. 2 JUN 1420 173 74 .

2 JUN 0110 15 879. 2 JUN 0535 68 1211. 2 JUN 1000 121 235. 2 JUN 1425 174 68.

2 JUN 0115 16 865. 2 JUN 0540 69 1161. 2 JUN 1005 122 231. * 2 JUN 1430 175 63.

2 JUN 0120 17 855. 2 JUN 0545 70 1113. 2 JUN 1010 123 228. 2 JUN 1435 176 58.

2 JUN 0125 18 853. 2 JUN 0550 71 1067. 2 JUN 1015 124 225. 2 JUN 1440 177 53.

2 JUN 0130 19 859. 2 JUN 0555 72 1025. 2 JUN 1020 125 222. 2 JUN 1445 178 48.

2 JUN 0135 20 873. 2 JUN 0600 73 984. 2 JUN 1025 126 219. 2 JUN 1450 179 44.

2 JUN 0140 21 894. 2 JUN 0605 74 945. 2 JUN 1030 127 216. 2 JUN 1455 180 40.

2 JUN 0145 22 919. 2 JUN 0610 75 909. 2 JUN 1035 128 214. 2 JUN 1500 181 36.

2 JUN Q1S0 23 946. 2 JUN 0615 76 873. 2 JUN 1040 129 211. 2 JUN 1505 182 33.

2 JUN 0155 24 972. 2 JUN 0620 77 841. 2 JUN 1045 130 208. 2 JUN 1510 183 30.

2 JUN 0200 25 1005. 2 JUN 0625 78 815. 2 JUN 1050 131 206. 2 JUN 1515 184 27.

2 JUN 0205 26 1826. 2 JUN 0630 79 796. 2 JUN 1055 132 204. 2 JUN 1520 185 25.

2 JUN 0210 27 4826. 2 JUN 0635 80 778. 2 JUN 1100 133 201. 2 JUN 1525 186 22.

2 JUN 0215 28 9464. 2 JUN 0640 81 762. 2 JUN 1105 134 199. 2 JUN 1530 187 20.

2 JUN 0220 29 14562. 2 JUN 0645 82 747. 2 JUN 1110 135 197. 2 JUN 1535 188 19.

2 JUN 0225 30 25783. 2 JUN 0650 83 732. 2 JON 1115 136 195. * 2 JUN 1540 189 17.

2 JUN 0230 31 40111. 2 JUN 0655 84 717. 2 JUN 1120 137 193. 2 JUN 1545 190 15.

:2 JUN 0235 32 37985. 2 JUN 0700 85 703. :2 JUN 1125 138 191. 2 JUN 1550 191 14.

2 JUN 0240 33 27674. 2 JUN 0705 86 689. 2 JUN 1130 139 189. 2 JUN 1555 192 13.

2 JUN 0245 34 22673. 2 JUN 0710 87 677. 2 JUN 1135 140 186. 2 JUN 1600 193 12.

2 JUN 0250 35 19451. 2 JUN 0715 88 664. 2 JUN 1140 141 183. 2 JUN 1605 194 11.

2 JUN 0255 36 16481. * 2 JUN 0720 89 653. :2 JUN 1145 142 179. * 2 JUN 1610 195 10.

2 JUN 0300 37 13950. 2 JUN 0725 90 642. 2 JUN 1150 143 175. 2 JUN 1615 196 9.

2 JUN 0305 38 11905. 2 JUN 0730 91 631. 2 JUN 1155 144 172. 2 JUN 1620 197 8.

2 JUN 0310 39 10317. 2 JUN 0735 92 619. * 2 JUN 1200 145 168. 2 JUN 1625 198 8.

2 JUN 0315 40 8927. 2 JUN 0740 93 608. * 2 JUN 1205 146 165. * 2 JUN 1630 199 7.

2 JUN 0320 41 7849. :2 JUN 0745 94 597. 2 JUN 1210 147 161. 2 JUN 1635 200 6.

2 JUN 0325 42 6892. 2 JUN 0750 95 586. 2 JUN 1215 148 158. 2 JUN 1640 201 6.

2 JUN 0330 43 6081. 2 JUN 0755 96 573. 2 JUN 1220 149 155. 2 JUN 1645 202 5.

2 JUN 0335 44 5400. 2 JUN 0800 97 560. :2 JUN 1225 150 152. 2 JUN 1650 203 5.

2 JUN 0340 45 4842. 2 JUN 0805 98 546. 2 JUN 1230 151 149. 2 JUN 1655 204 5

2 JUN 0345 46 4440. 2 JUN 0810 99 532. 2 JUN 1235 152 146. * 2 JUN 1700 205

2 JUN 0350 47 4128. 2 JUN 0815 100 515. 2 JUN 1240 153 143. 2 JUN 1705 206

2 JUN 0355 48 3862. :2 JUN 0820 101 496. 2 JUN 1245 154 140. 2 JUN 1710 207 4.

2 JUN 0400 49 3626. 2 JUN 0825 102 475. 2 JUN 1250 155 137. 2 JUN 1715 208 3.

2 JUN 0405 SO 3408. 2 JUN 0830 103 442. 2 JUN 1255 156 134. 2 JUN 1720 209 3.
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2 JUN 0410 51 3165. 2 JUN 0835 104 404. 2 JUN 1300 157 131. 2 JUN 1725 210 3.
2 JUN 0415 52 2905. 2 JUN 0840 105 373. 2 JUN 1305 158 129.
2 JUN 0420 53 2683. 2 JUN 0845 106 349. 2 JUN 1310 159 126.

~*******************************************************************************************************************************

.t~ FLOW TIME MAXIMUM AVERAGE FLOW
(CFS) (HR) 6-HR 24-HR 72-HR 17.42-HR
40111. 2.50 (CFS) 5407. 2029. 2029. 2029.

(INCHES) 7.031 7.660 7.660 7.660
(AC-FT) 2681. 2921. 2921. 2921.

CUMULATIVE AREA = 7.15 SQ MI

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

INTERPOLATED HYDROGRAPH AT C599I

~**********************************************************************************************************************************

'" *
DA MON HR.MN ORD FLOW DA MON HRl'1N ORO FLOW DA MON HRMN ORO FLOW DA MON HRMN ORD FLOW

'" * '"
2 JUN 0000 1 4065. 2 JUN 0425 54 2469. 2 JUN 0850 107 329. 2 JUN 1315 160 124.
2 JUN 0005 2 3647. 0* 2 JUN 0430 55 2280. 2 JUN 0855 108 312. 2 JUN 1320 161 121.
2 JUN 0010 3 2908. 2 JUN 0435 56 2132. 2 JUN 0900 109 299. 2 JUN 1325 162 119.
2 JUN 0015 4 2362. 2 JUN 0440 57 2000. 2 JUN 0905 110 288. 2 JUN 1330 163 116.
2 JUN 0020 5 1960. 2 JUN 0445 58 1896. 2 JUN 0910 111 281. 2 JUN 1335 164 114.
2 JUN 0025 6 1676. 2 JUN 0450 59 1806. 2 JUN 0915 112 275. 2 JUN 1340 165 112.
2 JUN 0030 7 1467. 2 JUN 0455 60 1734. 2 JUN 0920 113 270. 2 JUN 1345 166 109.
2 JUN 0035 8 1321. 2 JUN 0500 61 1670. 2 JUN 0925 114 2.65. 2 JUN 1350 167 107.
2 JUN 0040 9 1208. 2 JUN 0505 62 1607. 2 JUN 0930 115 260. 2 JUN 1355 168 104.
2 JUN 0045 10 1118. 2 JUN 0510 63 1530. 2 JUN 0935 116 255. 2 JUN 1400 169 99.
2 JUN 0050 11 1050. 2 JUN 0515 64 1447. * 2 JUN 0940 117 250. 2 JUN 1405 170 92.
2 JUN 0055 12 991. '" 2 JUN 0520 65 1380. 2 JUN 0945 118 246. 2 JUN 1410 171 84.
2 JUN 0100 13 941. 2 JUN 0525 66 1320. 2 JUN 0950 119 242. 2 JUN 1415 172 79.
2 JUN 0105 14 901. 2 JUN 0530 67 1264. 2 JUN 0955 120 238. 2 JON 1420 173 74.
2 JUN 0110 15 879. 2 JUN 0535 68 1211. * 2 JUN 1000 121 235. 2 JUN 1425 174 68.
'1 JUN 0115 16 865. 2 JUN 0540 69 1161. 2 JUN 1005 122 231. 2 JUN 1430 175 63.

JUN 0120 17 855. 2 JUN 0545 70 1113. 2 JUN 1010 123 228. 2 JUN 1435 176 58.
2 JUN 0125 18 853. 2 JUN 0550 71 1067. 2 JUN 1015 124 225. 2 JUN 1440 ,,177 53.
2 JUN 0130 19 859. 2 JUN 0555 72 1025. 2 JUN 1020 125 222. 2 JUN 1445 178 48.
2 JUN 0135 20 873. 2 JUN 0600 73 984. 2 JUN 1025 126 219. 2 JUN 1450 179 44.
2 JUN 0140 21 894. 2 JUN 0605 74 945. 2 JUN 1030 127 216. 2 JUN 1455 180 40.
2 JUN 0145 22 919. 2 JUN 0610 75 909. 2 JUN 1035 128 214. 2 JUN 1500 181 36.
2 SUN 0150 23 946. 2 JUN 0615 76 873. 2 JUN 1040 129 211. 2 JUN 1505 182 33.
2 JUN 0155 24 972. 2 JUN 0620 77 841. 2 JUN 1045 130 208. 2 JUN 1510 183 30.
2 JUN 0200 25 1005. 2 JUN 0625 78 815. 2 JUN 1050 131 206. 2 JUN 1515 184 27.
2 JUN 0205 26 1826. 2 JUN 0630 79 796. 2 JUN 1055 132 204. 2 JUN 1520 185 25.
2 JUN 0210 27 4826. 2 JUN 0635 80 778. 2 JUN 1100 133 201. 2 JUN 1525 186 22.
2 JUN 0215 28 9464. 2 JUN 0640 81 762. * 2 JUN 1105 134 199. 2 JUN 1530 187 20.
2 JUN 0220 29 14562. 2 JUN 0645 82 747. 2 JUN 1110 135 197. 2 JUN 1535 188 19.
2 JUN 0225 30 25783. 2 JUN 0650 83 732. 2 JUN 1115 136 195. 2 JUN 1540 189 17.
2 JUN 0230 31 40111. 2 JUN 0655 84 717. 2 JUN 1120 137 193. 2 JUN 1545 190 15.
2 JUN 0235 32 37985. 2 JUN 0700 85 703. 2 JUN 1125 138 191. 2 JUN 1550 191 14.
2 JUN 0240 33 27674. 2 JUN 0705 86 689. 2 JUN 1130 139 189. 2 JUN 1555 192 13.
2 JUN 0245 34 22673. 2 JUN 0710 87 677. * 2 JUN 1135 140 186. 2 JUN 1600 193 12.
2 JUN 0250 35 19451. 2 JUN 0715 88 664. 2 JUN 1140 141 183. 2 JUN 1605 194 11.
2 JUN 0255 36 16481. 2 JUN 0720 89 653. 2 JUN 1145 142 179. 2 JUN 1610 195 10.
2 JUN 0300 37 13950. 2 JUN 0725 90 642. 2 JUN 1150 143 175. 2 JUN 1615 196 9.
2 JUN 0305 38 11905. 2 JUN 0730 91 631. 2 JUN 1155 144 172. 2 JUN 1620 197 8.
2 JUN 0310 39 10317. 2 JUN 0735 92 619. 2 JUN 1200 145 168. 2 JUN 1625 198 8.
2 JUN 0315 40 8927. 2 JUN 0740 93 608. 2 JUN 1205 146 165. 2 JUN 1630 199 7.
2 JUN 0320 41 7849. 2 JUN 0745 94 597. 2 JUN 1210 147 161. 2 JON 1635 200 6.
2 JUN 0325 42 6892. 2 JUN 0750 95 586. 2 JUN 1215 148 158. 2 JUN 1640 201 6.
2 JUN 0330 43 6081. 2 JUN 0755 96 573. 2 JUN 1220 149 155. * 2 JUN 1645 202 5.
2 JUN 0335 44 5400. 2 JUN 0800 97 560. * 2 JUN 1225 150 152. 2 JON 1650 203 S.

2 JUN 0340 4S 4842. 2 JUN 0805 98 546. 2 JUN 1230 151 149. 2 JUN 1655 204 5.
2 JUN 0345 46 4440. 2 JUN 0810 99 532. 2 JUN 1235 152 146. 2 JUN 1700 205 4.
2 JUN 0350 47 4128. 2 JUN 0815 100 515. 2 JUN 1240 153 143. 2 JUN 1705 206 4.
2 JUN 0355 48 3862. 2 JUN 0820 101 496. 2 JUN ).245 154 140. 2 JUN 1710 207 4.

2 JUN 0400 49 3626. 2 JUN 0825 102 475. 2 JUN 1250 155 137. 2 JUN 1715 208 3.

JUN 0405 50 3408. 2 JUN 0830 103 442. 2 JUN 1255 156 134. 2 JUN 1720 209 3.

.2 JUN 0410 51 3165. '" 2 JUN 0835 104 404. 2 JUN 1300 157 131. 2 JUN 1725 210 3.
2 JUN 0415 52 2905. 2 JUN 0840 105 373. 2 JUN 1305 158 129.
2 JUN 0420 53 2683. '" 2 JUN 0845 106 349. 2 JUN 1310 159 126.

******************************************************"'**************"'***********"'*********"'**********************,***"'****,,*.**.*
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PEAK FLOW TIME MAXIMUM AVERAGE FLOW
(CFS) (HR) 6-HR 24-HR 72-HR 17.42-HR
40111. 2.50 (CFS) 5407. 2029. 2029. 2029.

(INCHES) 7.031 7.660 7.660 7.660
(AC-FT) 2681. 2921. 2921. 2921.

CUMULATIVE AREA = 7.15 SQ MI
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STATION C5991
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44000.
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40000.36000.32000.
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8000. 12000.
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o

· 0
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4000.
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o
o
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o
o

o
o

o
o
o
o

o
. 0

o
o
o

o
o
o
0'

o
o

.0.
o

o

O.
PER

1.---------0---------.---------.---------·---------.---------.---------.---------.---------.---------.---------.---------.
2. O.
3. 0
4. 0
5. 0
6. 0
7. 0

8. 0
9. 0

10. 0
11 ..0.
12. 0
13. 0
14. 0
15. 0
16. 0
17. 0
18. 0
19. 0

20. 0
21. 0
22. 0
23. 0
24. 0
25. 0
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
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.
68.
69.
70.
71.
72.
73.

20550
20555
20600

,:5

20300
20305
20310
20315
2032-0
20325
20330
20335
20340
20345
20350
20355
20400
20405
20410
20415
20420
20425
20430
20435
20440
20445
20450
20455
20500
20505
20510
20515
20520
20525
20530
2('\~"S

20 ...... 0

20015
20020
20025
20030
20035
20040
20045
20050
20055
20100
20105
20110
20115
20120
20125
20130
20135
20140
20145
20150
20155
20200
20205
20210
20215
20220
20225
20230
20235
20240
20245
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20605
20610
20615
20620
20625
20630

20635

20640
20645
20650
20655
20700
20705
20710
20715
20720
20725
20730
20735
20740
20745
20750
20755
20800
20805
20810
20815
20820
20825
20830
20835
20840
20845

20850
20855
20900
20905
20910
20915
20920
20925
20930
20935
20940
20945
20950
20955

21000
21005
21010
21015
21020
21025
21030
21035
21040
21045

21050
21055
21100
21105
21110
21115
21120
21125
21130
21135
21140
21145
21150
21155
21200
21205
21210
21215
21220
21225
21230

74. 0
75. 0
76. 0
77. 0
78. 0
79. 0

80. 0
81. 0
82. 0
83. 0
84. 0
85. 0
86. 0
87. 0
88. 0
89. 0
90. 0

91. 0
92. 0

93. 0
94.0
95.0
96.0
97.0
98.0
99.0

100.0
101.0.
102.0
103.0
104.0
105.0
106.0
107.0
108.0
109.0
110.0
111.0.
112.0
113.0
114.0
115.0
116.0
117.0
118.0
119.0
120.0
121.0.
122.0
123.0
124.0
125.0
126.0
127.0
128.0
129.0
130.0
131.0.
132.0
133.0
1340
1350
1360
1370
1380
1390
1400
1410
1420
1430
1440
1450
1460
1470
1480
1490
1500
1510
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21235
? 1~: 4 0

.~ 5

;n.250

"1255

21335
21340
21.145
21350
21355
21400
21405
21410
21415
21420
21425
21430
21435
21440
21445
21450
21455
21500
21505
21510
21515
21520
21525
21530
21535
21540
2 ....... 5

1520
1530
1540
1550
1560
1570
1580

21310 1590
21315 1600
213';'0 1610 .
,;!.1J25 i620
213JO 1630

1640
1650
1660
1670
1680
1690
1700
1710 .
1720
1730
1740
1750
1760
1770
1780
1790
1800
1810 .

1820
1830
1840
1850
1860
1870
1880
1890
1900
1910 .

,;) 1920
21600 1930
21605 1940
21610 1950
21615 1960
21620 1970
21625 1980
21630 1990
21635 2000
21640 2010
21645 2020
21650 2030
21655 2040
21700 2050
21705 2060
21710 2070
21715 2080
21720 2090
21725 2100---------.---------.---------.---------.---------.---------.---------.---------.---------.---------.---------.---------.
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RUNOFF SUMMARY
FLOW IN CUBIC FEET PER SECOND

TIME IN HOURS, AREA IN SQUARE MILES

PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN MAXIMUM TIME OF
OPERATION STATION FLOW PEAK 6-HOUR 24-HOUR 72-HOUR AREA STAGE MAX STAGE

HYDROGRAPH AT C560I 17974. 2.58 2897. 1001. 1001. 2.15

DIVERSION TO . 5PMF 8987 . 2.58 1449. 500. 500. 2.15

HYDROGRAPH AT O.5PM 8987. 2.58 1449. 500. 500. 2.15

ROUTED TO C5600 7963. 2.67 1525. 627. 627. 2.15

ROUTED TO 560599 7909. 2.75 1529. 631. 631. 2.15

HYDROGRAPH AT DAMFLO 29206. 2.50 1896. 665. 665. 2.02

ROUTED TO 578599 25366. 2.50 1909. 673. 673. 2.02

HYDROGRAPH AT CS841 20238. 2.33 2265. 781. 781. 1.60

DIVERSION TO . 5PMF 10119 . 2.33 1132. 391. 391. 1.60

HYDROGRAPH AT 0.5PM 10119. 2.33 1132. 391. 391. 1.60

ROUTED TO C5840 9855. 2.42 1229. 466. 466. 1.60

ROUTED TO 584599 7907. 2.58 1293. 495. 495. 1.60

HYDROGRAPH AT C210 19580. 2.33 1956. 674. 674. 1.38

DIVERSION TO 0.5PMF 9790. 2.33 978. 337. 337. 1.38

HYDROGRAPH AT O.SPMF 9790. 2.33 978. 337. 337. 1.38

4 COMBINED AT C5991 40111. 2.50 5407. 2029. 2029. 7.15

*** NORMAL END OF HEC-1 ***
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AppendtxD
HEC-l file for IDF2



~**************************************** *******.*******************************

~**************************************** ***********.************.**************

FLOOD HYDROGRAPH PACKAGE (HEC-l)
MAY 1991

VERSION 4.0.1E
Lahey F77L-EM/32 version 5.01

Dodson & Associates, Inc.
RUN DATE 02/18/99 TIME 14:40:32 *

x X XXXXXXX XXXXX X
X X X X X XX
X X X X X
XXXXXXX XXXX X XXXXX X
X X X X X
X X X X X X
X X XXXXXXX XXXXX XXX

*

U.S. ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER

609 SECOND STREET
DAVIS, CALIFORNIA 95616

(916) 551-1748

*
*

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

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE, SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,
DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM
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HEC-1 INPUT PAGE 1

LINE ID 1 2 3 4 5 .. ~ 6 7 8 9 10

FILE: IDF2.DAT (by FCDMC)
DATE: OCTOBER 1998
MODIFIED BY STANTEC - FEBRUARY 1999

THIS MODEL WAS ALTERED BY FCDMC FROM THE ORIGINAL MODEL- GEPD-PMF.DAT
FROM THE GOLDEN EAGLE PARK DAM FEASIBILITY STUDY DONE BY GEORGE V.
SABOL CONSULTING ENGINEERS, INC. (GVSCE), JULY 1'997

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

GOLDEN EAGLE PARK DAM (FeD 97-44)
IDF2 Model for the Computation of IDF for Golden Eagle Park Oam
******************************************************************

200

Analytical Considerations:
Without Upstream Dam Breach
Single Basin Models
This model considers areal reduction method.

TI1IS MODEL HAS UNDERGONE THE FOLLOWING ADJUSTMENTS (BY FCDMC) :
1 . ) NORTH HEIGHTS DAM IN THI S MODEL DOES NOT BREACH
2.) BEFORE THE FLOW FROM EACH WATERSHED IS ROUTED THROUGH THEIR

RESPECTIVE DAMS, HALF THE FLOW IS DIVERTED OUT TO REFLECT
THE HALF PMF EVENT.
THE FLOWS FROM BETWEEN THE UPPER DAMS AND GEPD HAS ALSO BEEN
HALVED

3.) THE RATING CURVES FOR THE DAMS WERE ALTERED USING THE
EQUATION Q=CLH3/2 TO INCREASE THE LENGTH OF THE SPILLWAY
SO THAT THE HALF PMF WILL PASS THROUGH THE SPILLWAY WITH
THE REQUIRED THREE FEET OF FREEBOARD
C = 2.6

4.) THE PRINCIPLE SPILLWAYS WERE MODELED AS UNCLOGGED
5.) THE INITIAL WATER SURFACE ELEVATION WAS SET TO THE

HEIGHT OF THE 100 YEAR EVENT WSEL
NOTE:MODIFICATIONS BY STANTEC ARE EDITORIAL ONLY. THE ORIGINAL GVSCE

MODEL AND REVISIONS BY FCDMC ARE ACCEPTED. THE ROUTING (BY FCDMC)
OF THE IDF2 HYDROGRAPH THROUGH THE EXISTING GEP OAM IS DELETED.

5 02JUN98
4

15

10
IO
IO
IO
10
10
10
10
10
IO
ID
10
10
IO
10
ID
ID
ID
ID
ID
ID
ID
ID
10
ID
ID
10
ID
ID
ID
10
10
ID
ID
IO
*OIAGRAM
IT
10
IN

36
37
38

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
35

39
40
41
42
43
44
45
46
47
48
49
50
51
52
53

JD 15.00 0.01
PI 0.075 0.075 0.075 0.075 0.2 0.2 0.2 0.2 8.2 1.8
PI 0.7 0.7 0.4 0.4 0.4 0.4 0.15 0.15 0.15 0.15
PI 0.075 0.075 0.075 0.075
,JD 15.00 1.603
PI 0.075 0.075 0.075 0.075 0.2 0.2 0.2 0.2 8.2 1.8
PI 0.7 0.7 0.4 0.4 0.4 0.4 0.15 0.15 0.15 0.15
PI 0.075 0.075 0.075 0.075
JD 14.70 2.000
PI 0.1 0.1 0.1 0.1 0.2 0.2 0.2 0.2 8.0 1.8
PI 0.7 0.5 0.425 0.425 0.425 0.425 0.125 0.125 0.125 0.125
PI 0.075 0.075 0.075 0.075
JD 14.70 2.150
PI 0.1 0.1 0.1 0.1 0.2 0.2 0.2 0.2 8.0 1.8
PI 0.7 0.5 0.425 0.425 0.425 0.425 0.125 0.125 0.125 0.125
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LINE

54
55
56
57
58

59
60
61
62
63
64
65
66
67
68
69
70

71
72
73
74
75
76

77
78
79
80
81
82
83
84
85
86
87

88
89
90
91
92
93

94
95
96
97
98
99

100

HEC-1 INPUT

ID 1 ~ 2 3 4 5 .. ' 6 7: 8 9 10

PI 0.075 0.075 0.075 0.075
JD 13.70 7.150
PI 0.075 0.075 0.075 0.075 0.2 0.2 0.2 0.2 8.0 1.8
PI 0.7 0.7 0.375 0.375 0.375 0.375 0.15 0.15 0.15 0.15
PI 0.075 0.075 0.075 0.075

KK C560I (ASPEN DAM)
KM BASIN S207
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
KM L= 3.9 Lca= 2.2 S= 464.7 Kn= .030 LAG= 30.6
KM PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN
BA 2.15
LG .17 .31 4.90 0.29 31.55
UI 237. 523. 1170. 1651. 2163. 2377. 1509. 1274. 1082. 897.
UI 699. 573. 507. 374. 299. 259. 198. 181. 119. 116.
UI 111. 45. 45. 45. 45. 45. 45. .. 45. O. O.

UI O. O. O. O. O. O. O. O. O. o.
ur o. O. O. O. O. O. O. O. O. O.

KK O. 5PMF
KM THIS DIVERT IS USED TO REMOVE HALF THE FLOWS BEFORE ROUTING THROUGH
KM THE DAM

DT 0.5PMF
DI 0 50 100 10000
DQ 0 25 50 5000

KK C5600
KM Reservoir route at C560 (Aspen Dam) .
KM THE SQ CARDS HAVE BEEN ALTERED FROM THE ORIGINAL MODEL (GEPD - PMF.DAT) FROM
KM THE GEPD FEASIBILITY STUDY (GVSCE, JULy 1997)
RS 1 ELEV 1835.36
SV 0.00 7.09 34.65 75.98 135.64 191.44 208.31 226.53 246.00 266.28
SV 289.00 310.81 336.00
SE 1808.8 1814.00 1820.00 1826.00 1832.00 1836.00 1837.00 1838.00 1839.00 1840.00
SE 1841.0 1842.00 1843.00
SQ 0 102 184 242 285 907 1913 3718 5913 8428
SQ 11432 14486 17540

*

KK 560599
KM Normal depth channel route (Aspen Dam to GEP Dam)
RS 1 FLOW -1
RC 0.050 0.025 0.050 3127.0 0.0272
RX 9850.4 9950.4 9974.4 10000.0 10035.5 10059.8 10080.4 10104.4
RY 1772.0 1771.7 1765.3 1765.3 1765.9 1768.5 1773.3 1773.7

KK C578I
KM BASIN S208 (NORTH HEIGHTS DAM)
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
KM L= 3.0 Lca= 1.6 S= 488.9 Kn= .018 LAG= 14.2
KM PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN
BA 2.00
LG .10 .25 4.80 .28 50.48
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HEC-1 INPUT PAGE

LINE ID ....... 1 ....... 2 ....... 3 ....... 4 ....... 5 .. '..... 6 .... '... 7 ....... 8 ....... 9 ...... 10

101 UI 837. 3038. 4371. 2543. 1714. 1106. 677. 446. 282. 192.

102 UI 91. 91. 91. O. O. O. o. O. O. O.

103 UI O. o. o. O. o. O. O. O. o. O.

104 KK 0.5PMF

105 KM THIS DIVERT REMOVES HALF THE FLOWS TO REPRESENT THE .5 PMF' BEFORE BEING

106 KM ROUTED THROUGH THE DAM

107 DT O.SPMF

108 DI 0 50 100 10000

109 DQ 0 25 50 5000

110 KK C5780

111 KM Reservoir route at C578 (North Heights Dam) .

112 KM THE SQ CARDS HAVE BEEN ALTERED FROM THE ORIGINAL MODEL (GEPD- PMF . DAT) FROM

113 KM THE GEPD FEASIBILITY STUDY (GVSCE, JULy 1997)

114 KO 3
115 RS 1 ELEV 1812.29

116 SV 0.00 2.77 16.38 41.49 84.39 133.00 154.47 171.00 187.43 205.

117 SV 223.03 242.00 261.38

118 SE 1779.2 1788.00 1794.00 1800.00 1806.00 1810.5 1812.00 1813.00 1814.00 1815.
119 SE 1816.0 1817.00 1818.00

120 SQ 0 160 221 269 305 327 2323 4539 8141 12045
121 SQ 16339 21352 26505

122 SE 1779.2 1788.00 1794.00 1800.00 1806.00 1810.5 1812.00 1813.00 1814.00 1815.

123 SE 1816.0 1817.00 1818.00

124 KK 578599
125 KM Normal depth channel route (North Heights Dam to GEP Dam)

126 RS 1 FLOW -1

127 RC 0.055 0.045 0.055 3762.0 0.01624

128 RX 9928.9 9945.0 9963.1 9990.6 10012.2 10035.4 10052.8 10069.6

129 RY 1755.7 1746.3 1746.1 1741.7 1743.3 1743.7 1744.6 1755.7..
130 KK C584I

131 KM BASIN S209 (SUNRIDGE CANYON DAM)

132 KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN

133 KM L= 3.2 Lea= 1.7 S= 582.3 Kn= .019 LAG= 15.9
134 KM PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN

135 BA 1.60
136 LG .13 .28 4.62 .32 41.50

137 UI 515. 1951. 3289. 2104. 1510. 997. 702. 442. 308. 202.

138 UI 154. 65. 65. 65. O. O. O. o. o. O.
139 UI O. O. O. o. O. O. O. O. O. O.

140 KK O.SPMF
141 KM TrlIS DIVERT REMOVES HALF THE PMF FLOWS CREATING THE .5 PMF BEFORE

142 KM BEING ROUTED THROUGH THE DAM

143 DT O.SPMF

144 DI 0 SO 100 10000

145 DO 0 25 SO 5000
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LINE

146
147
148
149
150
151
152
153
154
155
156
157
158

159
160
161
162
163
164

165
166
167
168
169
170
171
172
173
174

175
176
177
118
179

180
181
182
183
184

HEC-1 INPUT

ID 1 2 3 4 .•••••• 5 6 ......• 7 .' 8 9 10

KK C5840

KM Reservoir route at C584. (Sunridge Canyon Dam)
I<M THE SQ CARDS HAVE BEEN ALTERED FROM THE ORIGINAL MODEL (GEPD-PMF.DAT) FROM
KM THE GEPD FEASIBILITY STUDY (GVSCE, JULY 1997)
RS 1 ELEV 1926.31
SV 0.00 0.60 4.30 11.21 23.74 46.29 86.65 96.00 104.90 126.25
SV 151.07 165.00 179.50
SE 1884.8 1894.00 1900.00 1906.00 1912.00 1918.00 1924.00 1925.00 1926.00 1928.00
SE 1930.0 1931.00 1932.00
SQ 0 163 223 272 307 333 355 959 1762 6368
SQ 12373 16175 20178
SE 1884.8 1894.00 1900.00 1906.00 1912.00 1918.00 1924.00 1925.00 1926.00 1928.00
SE 1930.0 1931.00 1932.00

KK 584599
KM Normal depth channel route (Sunridge Canyon Dam to GEP Dam)
RS 1 FLOW -1
RC 0.065 0.050 0.065 6526.0 0.02571
RX 9927.6 9939.8 9951.9 9985.3 10036.0 10067.5 10119.2 10188.7
RY 1796.3 1791.2 1788.3 1784.1 1784.9 1788.0 1790.2 1796.4

*

KK C210
KM BASIN 8210 (GOLDEN EAGLE PARK DAM)
KM THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
KM L= 1.9 Lca= .9 S= 360.7 Kn= .024 LAG= 13.6
KM PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN
BA 1.38
LG .09 .24 5.61 .19 24.82
UI 634. 2291. 3040. 1739. 1122. 723. 433. 286. 170. 96.
UI 66. 66. O. o. o. o. o. o. o. O.
UI O. o. o. o. o. o. o. o. o. o.

KK O. SPMF
KM THIS DIVERT REMOVES HALF THE FLOWS FROM THIS AREA TO CREATE THE .SPMF
DT O. 5PMF
DI 0 SO 100 10000
DO 0 25 50 5000

*

KK CS99I
KO 1 2 21
KM Hydrograph combine C5840 + C5600 + C5780 + C599

He 4
ZZ
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SCHEMATIC DIAGRAM OF STREAM NETWORK
INPUT
LINE

NO.

(V) ROUTING

( .) CONNECTOR

(---» DIVERSION OR PUMP FLOW

«---) RETURN OF DIVERTED OR PUMPED FLOW

S9 CS60I

74 .-------> O.SPMF
71 0.5PMF

V

V
77 C5600

V

V

88 560599

94

107
104

110

124

130

143
140

146

159

165

177
175

C5781

.-------> 0.5PMF
0.5PMF

V

V
C5780

V

V

578599

C584I

.-------> 0.5PMF
O.SPMF

V
V

C5840
V

V

584599

C210

.-------> O.SPMF
O.SPMF

180 C599I .

(***) RUNOFF ALSO COMPUTED AT THIS LOCATION
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~**************************************** ***************************************

*
FLOOD HYDROGRAPH PACKAGE (HEC-1)

MAY 1991
VERSION 4.0.1E

Lahey F77L-EM/32 version 5.01
Dodson & Associates, Inc.

RUN DATE 02/18/99 TIME 14:40:32

*

*

U.S. ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER

609 SECOND STREET
DAVIS, CALIFORNIA 95616

(916) 551-1748
*

~**************************************** ***************************************

GOLDEN EAGLE PARK DAM (FCD 97-44)
IDF2 Model for the Computation of IDF for Golden Eagle Park Dam
******************************************************************
Analytical Considerations:

Without Upstream Dam Breach
Single Basin Models
This model considers areal reduction method.

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

FILE: IDF2.DAT (by FCDMC)
DATE: OCTOBER 1998
MODIFIED BY STANTEC - FEBRUARY 1999

THIS MODEL WAS ALTERED BY FCDMC FROM THE ORIGINAL MODEL- GEPD-PMF.DAT
FROM THE GOLDEN EAGLE PARK DAM FEASIBILITY STUDY DONE BY GEORGE V.
SABOL CONSULTING ENGINEERS, INC. (GVSCE), JULy 1997

THIS MODEL HAS UNDERGONE THE FOLLOWING ADJUSTMENTS (BY FCDMC) :
1.) NORTH HEIGHTS DAM IN THIS MODEL DOES NOT BREACH
2.) BEFORE THE FLOW FROM EACH WATERSHED IS ROUTED THROUGH THEIR

RESPECTIVE DAMS, HALF THE FLOW IS DIVERTED OUT TO REFLECT
THE HALF PMF EVENT.
THE FLOWS FROM BETWEEN THE UPPER DAMS AND GEPD HAS ALSO BEEN
HALVED

3.) THE RATING CURVES FOR THE DAMS WERE ALTERED USING THE
EQUATION Q=CLH3/2 TO INCREASE THE LENGTH OF THE SPILLWAY
SO THAT THE HALF PMF WILL PASS THROUGH THE SPILLWAY WITH
THE REQUIRED THREE FEET OF FREEBOARD
C = 2.6

4.) THE PRINCIPLE SPILLWAYS WERE MODELED AS UNCLOGGED
5.) THE INITIAL WATER SURFACE ELEVATION WAS SET TO THE

HEIGHT OF THE 100 YEAR EVENT WSEL
NOTE:MODIFICATIONS BY STANTEC ARE EDITORIAL ONLY. THE ORIGINAL GVSCE

AND REVISIONS BY FCDMC ARE ACCEPTED. THE ROUTING (BY FCDMC)
OF THE IDF2 HYDROGRAPH THROUGH THE EXISTING GEP DAM IS DELETED.

37 10 OUTPUT CONTROL VARIABLES
IPRNT 4
I PLOT 0
QSCAL o.

PRINT CONTROL
PLOT CONTROL
HYDROGRAPH PLOT SCALE

38 IN TIME DATA FOR INPUT TIME SERIES
JXMIN 15 TIME INTERVAL IN MINUTES

JXDATE 2JUN98 STARTING DATE
JXTIME 0 STARTING TIME

IT HYDROGRAPH T!t1E
NMIN

I DATE
ITIME

NQ
NDDATE
NDTIME
I CENT

DATA
5

2JUN98
0000

200
2JUN98

1635
19

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

COMPUTATION INTERVAL
TOTAL TIME BASE

0.08 HOURS
16.58 HOURS

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

SQUARE MILES
INCHES
FEET
CUBIC FEET PER SECOND
ACRE-FEET
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SURFACE AREA ACRES
TEMPERATURE DEGREES FAHRENHEIT

39 JD INDEX STORM NO. 1
STRM 15.00 PRECIPITATION DEPTH
TRDA 0.01 TRANSPOSITION DRAINAGE AREA

40 PI PRECIPITATION PATTERN
0.03 0.03 0.02 0.03 0.03 0.02 0.03 0.03 0.02 0.02
0.03 0.03 0.07 0.07 0.07 0.07 0.07 0.07 0.07 0.07
0.07 0.07 0.07 0.07 2.73 2.73 2.73 0.60 0.60 0.60
0.23 0.23 0.23 0.23 0.23 0.23 0.13 0.13 0.13 0.13
0.13 0.13 0.13 0.13 0.13 0.13 0.13 0.13 0.05 0.05
0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05
0.02 0.03 0.02 0.02 0.03 0.02 0.02 0.03 0.02 0.02
0.03 0.02

43 JD INDEX STORM NO. 2
STRM 15.00 PRECIPITATION DEPTH
TRDA 1.60 TRANSPOSITION DRAINAGE AREA

44 PI PRECIPITATION PATTERN
0.03 0.03 0.02 0.03 0.03 0.02 0.03 0.03 0.02 0.02
0.03 0.03 0.07 0.07 0.07 0.07 0.07 0.07 0.07 0.07
0.07 0.07 0.07 0.07 2.73 2.73 2.73 0.60 0.60 0.60
0.23 0.23 0.23 0.23 0.23 0.23 0.13 0.13 0.13 0.13
0.13 0.13 0.13 0~13 0.13 0.13 0.13 0.13 0.05 0.05
0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05
0.02 0.03 0.02 0.02 0.03 0.02 0.02 0.03 0.02 0.02
0.03 0.02

47 JD INDEX STORM NO. 3
STRM 14.70 PRECIPITATION DEPTH
TRDA 2.00 TRANSPOSITION DRAINAGE AREA

48 PI PRECIPITATION PATTERN
0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03
0.03 0.03 0.07 0.07 0.07 0.07 0.07 0.07 0.07 0.07
0.07 0.07 0.07 0.07 2.67 2.67 2.67 0.60 0.60 0.60
0.23 0.23 0.23 0.17 0.17 0.17 0.14 0.14 0.14 0.14
0.14 0.14 0.14 0.14 0.14 0.14 0.14 0.14 0.04 0.04
0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04
0.02 0.03 0.02 0.02 0.03 0.02 0.02 0.03 0.02 0.02
0.03 0.02

51-- JD INDEX STORM NO. 4
STRM 14.70 PRECIPITATION DEPTH
TRDA 2.15 TRANSPOSITION DRAINAGE AREA

52 PI PRECIPITATION PATTERN
0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03
0.03 0.03 0.07 0.07 0.07 0.07 0.07 0.07 0.07 0.07
0.07 0.07 0.07 0.07 2.67 2.67 2.67 0.60 0.60 0.60
0.23 0.23 0.23 0.17 0.17 0.17 0.14 0.14 0.14 0.14
0.14 0.14 0.14 0.14 0.14 0.14 0.14 0.14 0.04 0.04
0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04
0.02 0.03 0.02 0.02 0.03 0.02 0.02 0.03 0.02 0.02
0.03 0.02

55 JD INDEX STORM NO. 5
STRM 13.70 PRECIPITATION DEPTH
TRDA 7.15 TRANSPOSITION DRAINAGE AREA

56 PI PRECIPITATION PATTERN
0.03 0.03 0.02 0.03 0.03 0.02 0.03 0.03 0.02 0.02
0.03 0.03 0.07 0.07 0.07 0.07 0.07 0.07 0.07 0.07
0.07 0.07 0.07 0.07 2.67 2.67 2.67 0.60 0.60 0.60

0.23 0.23 0.23 0.23 0.23 0.23 0.13 0.13 0.13 0.13

0.13 0.13 0.13 0.13 0.13 0.13 0.13 0.13 0.05 0.05
0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05
0.02 0.03 0.02 0.02 0.03 0.02 0.02 0.03 0.02 0.02
0.03 0.02

*** *-* _.* ... **. *.* *** ... •• * ... *•• •• * **. •• * ... .*. •• * ... *•• ... ... ... ... ... ... ... •• * ... .** .** *** ***
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59 KK

*.**••• *••••••

C560I *

••••*****.****

(ASPEN DAM)

BASIN S207
THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
L= 3.9 Lea= 2.2 S= 464.7 Kn= .030 LAG= 30.6
PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN

64 BA

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA 2 . 15 SUBBAS IN AREA

65 LG GREEN AND AMPT
STRTL

DTH
PSIF

XKSAT
RTIMP

LOSS RATE
0.17
0.31
4.90
0.29

31.55

STARTING LOSS
MOISTURE DEFICIT
WETTING FRONT SUCTION
HYDRAULIC CONDUCTIVITY
PERCENT IMPERVIOUS AREA

60 VI INPUT UNITGRAPH, 28 ORDINATES,
237.0 523.0 1170.0
699.0 573.0 507.0
111.0 45.0 45.0

VOLUME = 1.00
1651.0 2163.0

374.0 299.0
45.0 45.0

***

2377.0
259.0

45.0

1509.0
198.0
45.0

1274.0
181.0
45.0

1082.0
119.0

897.0
116.0

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

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

71 KK
*
*

*
0.5PMF *

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

THIS DIVERT IS USED TO REMOVE HALF THE FLOWS BEFORE ROUTING THROUGH
THE DAM

DT DIVERSION
ISTAD O.SPMF DIVERSION HYDROGRAPH IDENTIFICATION

DI

DQ

INFLOW

DIVERTED FLOW

0.00

0.00

50.00

25.00

100.00 10000.00

50.00 5000.00

***

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

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

*
77 KK C5600

**************
Reservoir route at eS60 (Aspen Dam) .

THE SQ CARDS HAVE BEEN ALTERED FROM THE ORIGINAL MODEL (GEPD - PMF.DAT) FROM
THE GEPD FEASIBILITY STUDY (GVSCE, JULY 1997)

HYDROGRAPH ROUTING DATA

81 RS STORAGE ROUTING
NSTPS

ITYP
RSVRIC

X

1 NUMBER OF SUBREACHES
ELEV TYPE OF INITIAL CONDITION

1835.36 INITIAL CONDITION
0.00 WORKING R AND D COEFFICIENT

SV

84 SE

STORAGE 0.0 7.1 34.7 76.0 135.6 191.4 208.3 226.5 246.0 .266.3

289.0 310.8 336.0

ELEVATION 1808.80 1814.00 1820.00 1826.00 1832.00 1836.00 1837.00 1838.00 1839.00 1840.00
1841.00 1842.00 1843.00
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86 SQ DISCHARGE O.

11432.
102.

14486.
184.

17540.
242.

***

285. 907. 1.913. 3718. 5913. 8428.

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

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

88 KK 560599

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

Normal depth channel route (Aspen Dam to GEP Dam)

HYDROGRAPH ROUTING DATA

90 RS STORAGE ROUTING
NSTPS

ITYP
RSVRIC

X

1 NUMBER OF SUBREACHES
FLOW TYPE OF INITIAL CONDITION

-1.00 INITIAL CONDITION
0.00 WORKING R AND D COEFFICIENT

91 RC NORMAL DEPTH
ANL

ANCH

ANR
RLNTH

SEL
ELMAX

CHANNEL
0.050
0.025
0.050
3127.

0.0272
0.0

LEFT OVERBANK N-VALUE
MAIN CHANNEL N-VALUE
RIGHT OVERBANK N-VALUE
REACH LENGTH
ENERGY SLOPE
MAX. ELEV. FOR STORAGE/OUTFLOW CALCULATION

93 RY
92 RX

ELEVATION
DISTANCE

CROSS-SECTION DATA
--- LEFT OVERBANK --- + ------ MAIN CHANNEL ------- + --- RIGHT OVERBANK --

1772.00 1771.70 1765.30 1765.30 1765.90 1768.50 1773.30 1773.70
9850.40 9950.40 9974.40 10000.00 10035.50 10059.80 10080.40 10104.40

***

COMPUTED STORAGE-OUTFLOW-ELEVATION DATA

STORAGE 0.00 1.25 3.25 5.47 7.87 10.46 13.23 16.19 19.31 22.54
OUTFLOW 0.00 80.98 338.67 762.45 1326.75 2026.43 2859.90 3827.44 5030.18 6405.37

ELEVATION 1765.30 1765.74 1766.18 1766.63 1767.07 1767.51 1767.95 1768.40 1768.84 1769.28

STORAGE 25.89 29.35 32.92 36.60 40.40 44.95 52.04 59.24 66.51 74.15

OUTFLOvl 7919.95 9571.50 11358.09 13278.22 15330.69 17050.24 19574.03 22392.59 25434.73 28542.28
ELEVATION 1769.72 1770.16 1770.61 1771.05 1771.49 1771.93 1772.37 1772.82 1773.26 1773.70

*** WARNING *** MODIFIED PULS ROUTING MAY BE NUMERICALLY UNSTABLE FOR OUTFLOWS BETWEEN 2026. TO 28542.
THE ROUTED HYDROGRAPH SHOULD BE EXAMINED FOR OSCILLATIONS OR OUTFLOWS GREATER THAN PEAK INFLOWS.
THIS CAN BE CORRECTED BY DECREASING THE TIME INTERVAL OR INCREASING STORAGE (USE A LONGER REACH.)

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

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

94 KK

99 BA

100 LG

C578I *

**************
BASIN S208 (NORTH HEIGHTS DAM)
THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
L= 3.0 Lea= 1.6 S= 488.9 Kn= .018 LAG= 14.2
PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA 2.00 SUBBASIN AREA

GREEN AND AMPT LOSS RATE
STRTL 0.10 STARTING LOSS
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DTH
PSIF

XKSAT
RTIMP

0.25
4.80
0.28

50.48

MOISTURE DEFICIT
WETTING FRONT SUCTION
HYDRAULIC CONDUCTIVITY
PERCENT IMPERVIOUS AREA

INPUT UNITGRAPH, 13 ORDINATES,
837.0 3038.0 4371.0

91.0 91.0 91.0

VOLUME
2543.0

1.00
1714.0

***

1106.0 677.0 446.0 282.0 192.0

~k* *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

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

*
104 KK 0.5PMF *

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

THIS DIVERT REMOVES HALF THE FLOWS TO REPRESENT THE .5 PMF BEFORE BEING
ROUTED THROUGH THE DAM

DT DIVERSION
ISTAD 0.5PMF DIVERSION HYDROGRAPH IDENTIFICATION

DI

DQ

INFLOW

DIVERTED FLOW

0.00

0.00

50.00

25.00

100.00 10000.00

50.00 5000.00

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

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

*
J( C5780

-Ii'

**************
Reservoir route at C578 (North Heights Dam) .

THE SQ CARDS HAVE BEEN ALTERED FROM THE ORIGINAL MODEL (GEPD-PMF.DAT) FROM
THE GEPD FEASIBILITY STUDY (GVSCE, JULY 1997)

114 KO OUTPUT CONTROL VARIABLES
IPRNT 3
I PLOT 0
QSCAL O.

HYDROGRAPH ROUTING DATA

PRINT CONTROL
PLOT CONTROL
HYDROGRAPH PLOT SCALE

115 RS STORAGE ROUTING
NSTPS

ITYP
RSVRIC

X

1 NUMBER OF SUBREACHES
ELEV TYPE OF INITIAL CONDITION

1812.29 INITIAL CONDITION
0.00 WORKING R AND D COEFFICIENT

116 SV

118 SE

120 SQ

122 SE

STORAGE 0.0 2.8 16.4 41.5 84.4 133.0 154.5 171.0 187.4 205.0
223.0 242.0 261.4

ELEVATION 1779.20 1788.00 1794.00 1800.00 1806.00 1810.50 1812.00 1813.00 1814.00 1815.00
1816.00 1817.00 1818.00

DISCHARGE O. 160. 221. 269. 305. 327. 2323. 4539. 8141. 12045.
16339. 21352. 26505.

ELEVATION 1779.20 1788.00 1794.00 1800.00 1806.00 1810.50 1812.00 1813.00 1814.00 1815.00
1816.00 1817.00 1818.00

***

COMPUTED STORAGE-OUTFLOW-ELEVATION DATA

STORAGE
OUTFLOW

0.00
0.00

2.77
160.00

16.38
221.00

41.49
269.00

84.39
305.00
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ELEVATION 1779.20 1788.00 1794.00 1800.00 1806.00 1810.50 1812.00 1813.00 1814.00 1815.00

STORAGE 223.03 242.00 261.38
OUTFLOW 16339.00 21352.00 26505.00

ELEVATION 1816.00 1817.00 1818.00

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

HYDROGRAPH AT STATION C5780
TRANSPOSITION AREA 0.0 SQ MI

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
(CFS) (HR) 6-HR 24-HR 72-HR 16.58-HR
13136. 2.42 (CFS) 1544. 645. 645. 645.

(INCHES) 7.179 8.292 8.292 8.292
(AC-FT) 766. 884. 884. 884.

PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE
(AC-FT) (HR) 6-HR 24-HR 72-HR 16.58-HR

210. 2.42 137. 67. 67. 67.

PEAK STAGE TIME MAXIMUM AVERAGE STAGE
(FEET) (HR) 6-HR 24-HR 72-HR 16.S8-HR

1815.25 2.42 1810.57 1797.46 1797.46 1797.46

CUMULATIVE AREA = 2.00 SQ MI

*** *** ***

HYDROGRAPH AT STATION C5780
TRANSPOSITION AREA 1.6 SQ MI

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
(CFS) (HR) 6-HR 24-HR 72-HR 16.58-HR
13136. 2.42 (CFS) 1544. 645. 645. 645.

(INCHES) 7.179 8.292 8.292 8.292
(AC-FT) 766. 884. 884. 884.

PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE
(AC-FT) (HR) 6-HR 24-HR 72-HR 16.58-HR

210. 2.42 137. 67. 67. 67.

PEAK STAGE TIME MAXIMUM AVERAGE STAGE
(FEET) (HR) 6-HR 24-HR 72-HR 16.58-HR

1815.25 2.42 1810.57 1797.46 1797.46 1797.46

CUMULATIVE AREA = 2.00 SQ MI

*** ***

HYDROGRAPH AT STATION
TRANSPOSITION AREA

C5780
2.0 SQ MI

***

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
(CFS) (HR) 6-HR 24-HR 72-HR 16.58.;HR
12828. 2.42 (CFS) 1517. 633. 633. 633.

(INCHES) 7.051 8.129 8.129 8.129
(AC-FT) 752. 867. 867. 867.

PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE
(AC-FT) (RR) 6-HR 24-HR 72-HR 16.58-HR

208. 2.42 136. 66. 66. 66.

PEAK STAGE TIME MAXIMUM AVERAGE STAGE
(FEET) (HR) 6-HR 24-HR 72-HR 16.58-HR

1815.18 2.42 1810.55 1797.20 1797.20 1797.20

CUMULATIVE AREA = 2.00 SQ MI

*** ***

HYDROGRAPH AT STATION
TRANSPOSITION AREA

***

CS780
2.2 SQ MI

***

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
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(CFS) (HR) 6-HR 24-HR 72-HR 16.58-HR
12828. 2.42 ':CFS) 1517. 633. 633. 633.

(INCHES) 7.051 8.129 8.129 8.129
(AC-FT) 752. 867. 867. 867.

rORAGE TIME MAXIMUM AVERAGE STORAGE
FT) (HR) 6-HR 24-HR 72-HR 16.58-HR

208. 2.42 136. 66. 66. 66.

?EAK STAGE TIME MAXIMUM AVERAGE STAGE

(FEET) (HR) 6-HR 24-HR 72-HR 16.58-HR
1815.18 2.42 1810.55 1797.20 1797.20 1797.20

CUMULATIVE AREA = 2.00 SQ MI

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

HYDROGRAPH AT STATION C5780

TRANSPOSITION AREA 7.2 SQ MI

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
(CFS) (HR) 6-HR 24-HR 72-HR 16.58-HR
11872. 2.42 (CFS) 1412. 596. 596. 596.

(INCHES) 6.565 7.655 7.655 7.655
(AC-FT) 700. 816. 816. 816.

'PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE
(AC-FT) (HR) 6-HR 24-HR 72-HR 16.58-HR

204. 2.42 135. 66. 66. 66.

PEAK STAGE TIME MAXIMUM AVERAGE STAGE
(FEET) (HR) 6-HR 24-HR 72-HR 16.58-HR

1814.96 2.42 1810.46 1797.25 1797.25 1797.25

CUMULATIVE AREA = 2.00 SQ MI

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

INTERPOLATED HYDROGRAPH AT C5780

PEAK FLOW
(CFS)
12828.

TIME
(HR)

2.42 ~CFS)

( INCHES)
(AC-FT)

6-HR
1517.
7.051

752.

MAXIMUM AVERAGE FLOW
24-HR 72-HR

633. 633.
8.129 8.129
867. 867.

16.58-HR
633.

8.129
867.

CUMULATIVE AREA = 2.00 SQ MI

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

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

124 KK * 578599

**************
Normal depth channel route (North Heights Dam to GEP Dam)

HYDROGRAPH ROUTING DATA

126 RS STORAGE ROUTING

NSTPS

ITYP
RSVRIC

X

1 NUMBER OF SUBREACHES

FLOW TYPE OF INITIAL CONDITION
-1.00 INITIAL CONDITION

0.00 WORKING R AND D COEFFICIENT

l.C NORMAL DE?TH CHANNEL
ANL 0.055

ANCH 0.045
&'m O. OSS

RLNTH 3762.
SEL 0.0162

LEFT OVERBANK N-VALUE
MAIN CHANNEL N-VALUE
RIGHT OVERBANK N-VALUE
REACH LENGTH
ENERGY SLOPE
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ELMAX 0.0 MAX. ELEV. FOR STORAGE/OUTFLOW CALCULATION

129 RY
128 RX

ELEVATION
DISTANCE

CROSS-SECTION DATA
--- LEFT OVERBANK --- + ------ MAIN CHANNEL

1755.70 1746.30 1746.10 1741.70 1743.30
9928.90 9945.00 9963.10 9990.60 10012.20

***

+ ---
1743.70

10035.40

RIGHT OVERBANK - -
1744.60 1755.70

10052.80 10069.60

COMPUTED STORAGE-OUTFLOW-ELEVATION DATA

STORAGE 0.00 0.46 1.85 4.81 9.40 14.71 20.40 27.33 34.55 41.91
OUTFLOW 0.00 11.58 73.53 223.88 591.07 1135.72 1841.12 2800.82 3956.89 5289.59

ELEVATION 1741.70 1742.44 1743.17 1743.91 1744.65 1745.38 1746.12 1746.86 1747.59 1748.33

STORAGE 49.43 57.10 64.91 72.88 81.01 89.28 97.70 106.28 115.00 123.8B
OUTFLOW 6789.08 8448.74 10263.80 12230.66 14346.52 16609.22 19017.04 21568.64 24262.94 27099.13

ELEVATION 1749.07 1749.80 1750.54 1751.28 1752.02 1752.75 1753.49 1754.23 1754.96 1755.70

*** WARNING *** MODIFIED PULS ROUTING MAY BE NUMERICALLY UNSTABLE FOR OUTFLOWS BETWEEN 19017. TO 27099.
THE ROUTED HYDROGRAPH SHOULD BE EXAMINED FOR OSCILLATIONS OR OUTFLOWS GREATER THAN PEAK INFLOWS.
THI S CAN BE CORRECTED BY DECREAS ING THE TIME INTERVAL OR INCREAS ING STORAGE (USE A LONGER REACH.)

*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** **. **. *** *** *.* **. **. ** •

• ***.*********

130 KK * C584I

***.******.***
BASIN S209 (SUNRIDGE CANYON DAM)
THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
L= 3.2 Lea= 1.7 S= 582.3 Kn= .019 LAG= 15.9
PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN

SUBBASIN RUNOFF DATA

135 BA

136 LG

SUBBASIN CHARACTERISTICS
TAREA 1.60

GREEN AND AMPT LOSS RATE
STRTL 0.13

DTH 0.28
PSIF 4.62

XKSAT 0.32
RTIMP 41.50

SUBBASIN AREA

STARTING LOSS
MOISTURE DEFICIT
WETTING FRONT SUCTION
HYDRAULIC CONDUCTIVITY
PERCENT IMPERVIOUS AREA

131 UI INPUT UNITGRAPH, 14 ORDINATES,
515.0 1951.0 3289.0
154.0 65.0 65.0

VOLUME
2104.0

65.0

1.00
1510.0 997.0 702.0 442.0 308.0 202.0

*** *** *** *** *** **••• * *** *** *** *** *** *** *** *** *** .** *** *** *.* *** *** •• * *** *** *** *** *** *** *.* *** .** *.*

.******* ••••••

140 KK * 0.5PMF

.***••***.****
THIS DIVERT REMOVES HALF THE PMF FLOWS CREATING THE .5 PMF BEFORE
BEING ROUTED THROUGH THE DAM

DT DIVERSION
ISTAD 0.5PMF DIVERSION HYDROGRAPH IDENTIFICATION

DI

DQ

INFLOW

DIVERTED FLOW

0.00

0.00

50.00

25.00

100.00 10000.00

50.00 5000.00

***
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· * *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

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

*

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

~ ~,6 KK * C5840 *
*

**************
Reservoir route at C584. (Sunridge Canyon Dam)

THE SQ CARDS HAVE BEEN ALTERED FROM THE ORIGINAL MODEL (GEPD-PMF.DAT) FROM
THE GEPD FEASIBILITY STUDY (GVSCE, JULy 1997)

HYDROGRAPH ROUTING DATA

" .\... RS STORAGE ROUTING
NSTPS

ITYP
RSVRIC

X

1 NUMBER OF SUBREACHES

ELEV TYPE OF INITIAL CONDITION
1926.31 INITIAL CONDITION

0.00 WORKING R AND D COEFFICIENT

,,51 SV STORAGE 0.0 0.6 4.3 11.3 23.7 46.3 86.7 96.0 104.9 126.3
151.1 165.0 179.5

153 SE ELEVATION 1884.80 1894.00 1900.00 1906.00 1912.00 1918.00 1924.00 1925.00 1926.00 1928.00
1930.00 1931.00 1932.00

155 SQ DISCHARGE O. 163. 223. 272. 307. 333. 355. 959. 1762. 6368.
12373. 16175. 20178.

.t57 SE ELEVATION 1884.80 1894.00 1900.00 1906.00 1912.00 1918.00 1924.00 1925.00 1926.00 1928.00
1930.00 1931.00 1932.00

***

COMPUTED STORAGE-OUTFLOW-ELEVATION DATA

STORAGE 0.00 0.60 4.30 11.27 23.74 46.29 86.65 96.00 104.90 126.25
OUTFLOW 0.00 163.00 2,23.00 272.00 307.00 333.00 355.00 959.00 1762.00 6368.00

ELEVATION 1884.80 1894.00 1900.00 1906.00 1912.00 1918.00 1924.00 1925.00 1926.00 1928.00

STORAGE 151.07 165.00 179.50
OUTFLOW 12373.00 16175.00 20178.00

ELEVATION 1930.00 1931.00 1932.00

~ ~* *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

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

*
159 KK 584599 *

**************
Normal depth channel route (Sunridge Canyon Darn to GEP Dam)

HYDROGRAPH ROUTING DATA

.:.61 RS STORAGE ROUTING
NSTPS

ITYP
RSVRIC

X

1 NUMBER OF SUBREACHES
FLOW TYPE OF INITIAL CONDITION

-1.00 INITIAL CONDITION
0.00 WORKING R AND D COEFFICIENT

162 RC NORMAL DEPTH
ANL

ANCH
ANR

RLNTH

SEL
ELMAX

CHANNEL
0.065
0.050
0.065
6526.

0.0257
0.0

LEFT OVERBANK N- VALUE
MAIN CHANNEL N-VALUE
RIGHT OVERBANK N-VALUE
REACH LENGTH
ENERGY SLOPE
MAX. ELEV. FOR STORAGE/OUTFLOW CALCULATION

164 RY ELEVATION

CROSS-SECTION DATA
--- LEFT OVERBANK --- + ------ MAIN CHANNEL ------- + --- RIGHT OVERBANK --

1796.30 1791.20 1788.30 1784.10 1784.90 1788.00 1790.20 1796.40
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163 RX DISTANCE 9927.60 9939.80 9951.90 9985.30 10036.00 10067.50 10119.20 10188.70

COMPUTED STORAGE-OUTFLOW-ELEVATION DATA

STORAGE 0.00 2.24 7.98 14.95 23.06 32.31 42.69 54.58 68.23 83.62
OUTFLOW 0.00 33.64 220.33 562.36 1053.96 1702.52 2517.57 3657.11 5058.06 6692.23

ELEVATION 1784.10 1784.75 1785.39 1786.04 1786.69 1787.34 1787.98 1788.63 1789.28 1789.93

STORAGE 100.62 118.65 137.59 157.39 178.03 199.54 221.89 245.10 269.16 294.08
OUTFLOW 8585.16 10733.76 13130.79 15770.61 18653.94 21782.37 25158.02 28783.38 32661.21 36801.66

ELEVATION 1790.57 1791.22 1791.87 1792.52 1793.16 1793.81 1794.46 1795.10 1795.75 1796.40

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

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

165 KK

170 SA

C210

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

BASIN S210 (GOLDEN EAGLE PARK DAM)

THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
L= 1.9 Lea= .9 S= 360.7 Kn= .024 LAGa 13.6
PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA 1.38 SUBBASIN AREA

171 LG GREEN AND AMPT
STRTL

DTH
PSIF

XKSAT
RTIMP

LOSS RATE
0.09
0.24
5.61
0.19

2"4.82

STARTING LOSS
MOISTURE DEFICIT
WETTING FRONT SUCTION
HYDRAULIC CONDUCTIVITY
PERCENT IMPERVIOUS AREA

166 UI INPUT UNITGRAPH, 12 ORDINATES,
634.0 2291.0 3040.0
66.0 66.0

VOLUME
1739.0

1.00
1122.0

***

723.0 433.0 286.0 170.0 96.0

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

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

175 KK 0.5PMF

**************
THIS DIVERT REMOVES HALF THE FLOWS FROM THIS AREA TO CREATE THE .5PMF

DT DIVERSION
ISTAD 0.5PMF DIVERSION HYDROGRAPH IDENTIFICATION

DI

DQ

INFLOW

DIVERTED FLOW

0.00

0.00

50.00

25.00

100.00 10000.00

50.00 5000.00

***

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

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

*
180 KK CS991 *
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**************

L81 KO OUTPUT CONTROL VARIABLES
IPRNT 1 PRINT CONTROL
I PLOT 2 PLOT CONTROL
QSCAL o. HYDROGRAPH PLOT SCALE
IPNCH 0 PUNCH COMPUTED HYDROGRAPH

lOUT 21 SAVE HYDROGRAPH ON THIS UNIT
ISAV1 1 FIRST ORDINATE PUNCHED OR SAVED
ISAV2 200 LAST ORDINATE PUNCHED OR SAVED

TIMINT 0.083 TIME INTERVAL IN HOURS

Hydrograph combine C5840 + C5600 + CS780 + C599

183 He HYDROGRAPH COMBINATION
ICOMP 4 NUMBER OF HYDROGRAPHS TO COMBINE

***

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

HYDROGRAPH AT C5991
TRANSPOSITION AREA 0.0 SQ MI

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

DA MON HRMN ORD FLOW * DA MON HRMN ORD FLOW DA MON HRMN ORO FLOW * DA MON HRMN ORD FLOW

*
2 JUN 0000 1 6249. 2 JUN 0410 51 3440. 2 JUN 0820 101 785. 2 JUN 1230 151 159.
2 JUN 0005 2 5380. 2 JUN 0415 52 3148. 2 JUN 0825 102 768. 2 JUN 1235 152 154.
2 JUN 0010 3 3896. 2 JUN 0420 53 2871. 2 JUN 0830 103 749. 2 JUN 1240 153 150.
2 JUN 0015 4 2853. 2 JUN 0425 54 2588. 2 JUN 0835 104 718. 2 JUN 1245 154 147.
2 JUN 0020 5 2196. 2 JUN 0430 55 2313. 2 JUN 0840 105 679. 2 JUN 1250 155 143.
2 JUN 0025 6 1811. * 2 JUN 0435 56 2091. 2 JUN 0845 106 647. 2 JUN 1255 156 139.
2 JUN 0030 7 1580. * 2 JUN 0440 57 1933. 2 JUN 0850 107 620. 2 JUN 1300 157 136.
2 JUN 0035 8 1430. 2 JUN 0445 58 1822. * 2 JUN 0855 108 599. 2 JUN 1305 158 133.
2 JUN 0040 9 1325. * 2 JUN 0450 S9 1739. * 2 JUN 0900 109 581. 2 JUN 1310 159 130.
2 JON 0045 10 1245. 2 JUN 0455 60 1674. * 2 JUN 0905 110 566. 2 JUN 1315 160 127.
2 JUN 0050 11 1184. 2 JUN 0500 61 1621. 2 JUN 0910 111 553. 2 JUN 1320 161 124.

JUN 0055 12 1135. 2 JUN 0505 62 1571. .* 2 JUN 0915 112 544. * 2 JUN 1325 162 121.
2 JUN 0100 13 1095. 2 JUN 0510 63 1504. 2 JUN 0920 113 536. 2 JUN 1330 163 119.
2 JUN 0105 14 1064. * 2 JUN 0515 64 1431. 2 JUN 0925 114 528. 2 JUN 1335 164 116.
2 JUN 0110 15 1052. 2 JUN 0520 65 1375. 2 JUN 0930 115 520. 2 JUN 1340 165 114.
2 JUN 0115 16 1044. 2 JUN 0525 66 1328. 2 JUN 0935 116 513. 2 JUN 1345 166 111.
2 JUN 0120 17 1037. 2 JUN 0530 67 1287. 2 JUN 0940 117 50S. 2 JUN 1350 167 109.
2 JUN 0125 18 1037. 2 JUN 0535 68 1250. 2 JUN 0945 118 498. 2 JUN 1355 168 107.
2 JUN 0130 19 1045. 2 JUN 0540 69 1215. 2 JUN 0950 119 490. 2 JUN 1400 169 104.
2 JUN 0135 20 1056. 2 JUN 0545 70 1184. 2 JUN 0955 120 483. 2 JUN 1405 170 99.
2 JUN 0140 21 1068. 2 JUN 0550 71 1154. 2 JUN 1000 121 477. 2 JUN 1410 171 92.
2 JUN 0145 22 1079. 2 JUN 0555 72 1126. 2 JUN 1005 122 470. 2 JUN 1415 172 84.
2 JUN 0150 23 1088. 2 JUN 0600 73 1099. 2 JUN 1010 123 464. 2 JUN 1420 173 78.
2 JUN 0155 24 1097. 2 JUN 0605 74 1073. 2 JUN 1015 124 458. 2 JUN 1425 174 73.
2 JUN 0200 25 1104. 2 JUN 0610 75 1042. 2 JON 1020 125 452. 2 JUN 1430 175 68.
2 JUN 0205 26 1956. 2 JUN 0615 76 1011. * 2 JUN 1025 126 445. 2 JUN 1435 176 62.

2 JUN 0210 27 5059. * 2 JUN 0620 77 988. 2 JUN 1030 127 439. 2 JUN 1440 177 57.
2 JUN 0215 28 1056j.. 2 JUN 0625 78 965. 2 JUN 1035 128 433. 2 JUN 1445 178 52.
2 JUN 0220 29 18641. 2 JUN 0630 79 949. * 2 JUN 1040 129 425. 2 JUN 1450 179 48.
2 JUN 0225 30 26592. 2 JUN 0635 80 940. 2 JUN 1045 130 418. 2 JUN 1455 180 43.
2 JUN 0230 31 29150. 2 JUN 0640 81 933. 2 JUN 1050 131 410. 2 JUN 1500 181 39.
2 JUN 0235 32 29679. 2 JUN 0645 82 928. 2 JUN 1055 132 402. 2 JUN 1505 182 36.
2 JUN 0240 33 27459. 2 JUN 0650 83 923. 2 JUN 1100 133 394. 2 JUN 1510 183 32.

2 JUN 0245 34 23698. 2 JUN 0655 84 918. 2 JUN 1105 134 387. 2 JUN 1515 184 29.
2 JUN 0250 35 19963. 2 JUN 0700 85 914. * 2 JUN 1110 135 379. * 2 JUN 1520 185 26.
2 JUN 0255 36 16840. 2 JUN 0705 86 909. 2 JUN 1115 136 371. 2 JUN 1525 186 24.
2 JUN 0300 37 14395. .. 2 JUN 0710 87 904. 2 JUN 1120 137 357. 2 JUN 1530 187 22.
2 JUN 0305 38 12328. 2 JUN 0715 88 900. 2 JUN 1125 138 334. 2 JUN 1535 188 20.

2 JUN 0310 39 10674. 2 JUN 0720 89 895. 2 JUN 1130 139 308. 2 JUN 1540 189 18.
2 JUN 0315 40 9266. 2 JUN 0725 90 890. 2 JUN 1135 140 283. 2 JUN 1545 190 16.
2 JUN 0320 41 8133. 2 JUN 0730 91 884. 2 JUN 1140 141 260. 2 JUN 1550 191 IS.
2 JUN 0325 42 7174. * 2 JON 0735 92 877. 2 JUN 1145 142 242. 2 JUN 1555 192 13.
2 JUN 0330 43 6321. 2 JON 0740 93 870. 2 JUN 1150 143 225. * 2 JUN 1600 193 12.

2 JUN 0335 44 5626. 2 JUN 0745 94 862. 2 JUN 1155 144 211. 2 JUN 1605 194 11.

2 JUN 0340 45 5053. 2 JUN 0750 95 854. 2 JUN 1200 145 200. 2 JUN 1610 195 10.

2 JUN 0345 46 4631. 2 JUN 0755 96 846. 2 JUN 1205 146 189. 2 JUN 1615 196 9.

2 JUN 0350 47 4335. * 2 JUN 0800 97 836. 2 JUN 1210 147 181. 2 JUN 1620 197 8.

2 JUN 0355 48 4102. 2 JUN 0805 98 825. 2 JUN 1215 148 173. 2 JUN 1625 198 7.

2 JUN 0400 49 3896. 2 JUN 0810 99 813. * 2 JUN 1220 149 168. 2 JUN 1630 199 1.

2 JUN 0405 50 3693. * 2 JUN 0815 100 800. 2 JUN 1225 150 163. 2 JUN 1635 200 6.
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***********************************************************************************~***********************************************

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
(CFS) (HR) 6-HR 24-HR 72-HR 16.S8-HR
29679. 2.58 {CFS} 5423. 2217. 2217. 2217.

(INCHES) 7.072 7.989 7.989 7.989
(AC-FTi 2689. 3038. 3038. 3038.

CUMULATIVE AREA = 7.13 SQ MI

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

HYDROGRAPH AT CS99I
TRANSPOSITION AREA 1.6 SQ MI

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

DA MON HRMN ORD FLOW DA MON HRMN ORD FLOW DA MON HRMN ORO FLOW DA MON HRMN ORD FLOW
*

2 JUN 0000 1 6249. 2 JUN 0410 51 3440. * 2 JUN 0820 101 785. 2 JUN 1230 151 159.
2 JUN 0005 2 5380. 2 JUN 0415 52 3148. 2 JUN 0825 102 768. 2 JUN 1235 152 154.
2 JUN 0010 3 3896. 2 JUN 0420 53 2871. 2 JUN 0830 103 749. 2 JUN 1240 153 150.
2 JUN 0015 4 2853. 2 JUN 0425 54 2588. 2 JUN 0835 104 718. 2 JUN 1245 154 147.
2 JUN 0020 5 2196. 2 JUN 0430 55 2313. * 2 JUN 0840 105 679. 2 JUN 1250 155 143.
2 JUN 0025 6 1817. 2 JUN 0435 56 2091. 2 JUN 0845 106 647. * 2 JUN 1255 156 139.
2 JUN 0030 7 1580. 2 JUN 0440 57 1933. 2 JUN 0850 107 620. * 2 JUN 1300 157 136.
2 JUN 0035 8 1430. 2 JUN 0445 58 1822. 2 JUN 0855 108 599. 2 JUN 1305 158 133.
2 JUN 0040 9 1325. 2 JUN 0450 59 1739. 2 JUN 0900 109 581. 2 JUN 1310 159 130.
2 JUN 0045 10 1245. 2 JUN 0455 60 1674. 2 JUN 0905 110 566. 2 JUN 1315 160 127.
2 JUN 0050 11 1184. 2 JUN 0500 61 1621. 2 JUN 0910 III 553. 2 JUN 1320 161 124.
2 JUN 0055 12 1135. 2 JUN 0505 62 1571. 2 JUN 0915 112 544. 2 JUN 1325 162 121.
2 JON 0100 13 1095. 2 JUN 0510 63 1504. 2 JUN 0920 113 536. 2 JUN 1330 163 119.
2 JUN 0105 14 1064. 2 JUN 0515 64 1431. * 2 JUN 0925 114 528. 2 JUN 1335 164 1.16.
2 JUN 0110 15 1052. 2 JUN 0520 65 1375. 2 JUN 0930 115 520. '2 JUN 1340 165 114.
2 JUN 0115 16 1044. 2 JUN 0525 66 1328. 2 JUN 0935 116 513. 2 JUN 1345 166 111.
2 JUN 0120 17 1037. 2 JUN 0530 67 1287. 2 JUN 0940 117 50S. 2 JUN 1350 167 109.
2 JUN 0125 18 1037. 2 JUN 0535 68 1250. 2 JUN 0945 118 498. 2 JUN 1355 168 107.
2 JUN 0130 19 1045. 2 JUN 0540 69 1215. 2 JUN 0950 119 490. * 2 JUN 1400 169 104
2 JUN 0135 20 1056. 2 JON 0545 70 1184. 2 JUN 0955 120· 483. 2 JUN 1405 170 99.
2 JUN 0140 21 1068. 2 JUN 0550 71 1154. 2 JUN 1000 121 477. 2 JUN 1410 171 92.
2 JUN 0145 22 1079. 2 JUN 0555 72 1126. 2 JUN 1005 122 470. 2 JUN 1415 172 84.
2 JUN 0150 23 1088. 2 JUN 0600 73 1099. 2 JUN 1010 123 464. 2 JUN 1420 173 78.
2 J1JN 0155 24 1097. 2 JUN 0605 74 1073. 2 JUN 1015 124 458. 2 JUN 1425 174 73.
'2 JUN 0200 25 1104. 2 JUN 0610 75 1042. 2 JUN 1020 125 452. 2 JUN 1430 175 68.
2 JUN 0205 26 1956. 2 JUN 0615 76 1011. 2 JUN 1025 126 445. 2 JUN 1435 176 62.
2 JUN 0210 27 5059. 2 JUN 0620 77 988. 2 JUN 1030 127 439. 2 JUN 1440 177 57.

2 JUN 0215 28 10561. 2 JUN 0625 78 965. 2 JUN 1035 128 433. 2 JUN 1445 178 52.
2 JUN 0220 29 18641. 2 JUN 0630 79 949. 2 JUN 1040 129 425. 2 JUN 1450 179 48.
2 JUN 0225 30 26592. 2 JUN 0635 80 940. 2 JUN 1045 130 418. 2 JUN 1455 180 43.
2 JUN 0230 31 29150. 2 JUN 0640 81 933. 2 JUN 1050 131 410. 2 JUN 1500 181 39.
2 JUN 0235 32 29679. 2 JUN 0645 82 928. 2 JUN 1055 132 402. 2 JUN 1505 182 36.
2 JUN 0240 33 27459. 2 JUN 0650 83 923. 2 JUN 1100 133 394. 2 JUN 1510 183 32.
2 JUN 0245 34 23698. 2 JUN 0655 84 918. 2 JUN 1105 134 387. 2 JUN 1515 184 29.
2 JUN 0250 35 19963. 2 JUN 0700 85 914. 2 JUN 1110 135 379. 2 JUN 1520 185 26.
2 JUN'0255 36 16840. 2 JUN 0705 86 909. 2 JUN 1115 136 371. 2 JUN 1525 186 24.
2 JUN 0300 37 14395. * 2 JUN 0710 87 904. 2 JUN 1120 137 357. 2 JUN 1530 187 22.
2 JUN 0305 38 12328. 2 JUN 0715 88 900. 2 JUN 1125 138 334. 2 JUN 1535 188 20.
2 JUN 0310 39 10674. 2 JUN 0720 89 895. 2 JUN 1130 139 308. 2 JUN 1540 189 18.
2 JUN 0315 40 9266. 2 JUN 0725 90 890. 2 JUN 1135 140 283. 2 JUN 1545 190 16.
2 JUN 0320 41 8133. 2 JUN 0730 91 884. * 2 JUN 1140 141 260. 2 JUN 1550 191 15.
2 JUN 0325 42 7174. 2 JUN 0735 92 877. 2 JUN 1145 142 242. 2 JUN 1555 192 13.
2 JUN 0330 43 6321. 2 JUN 0740 93 870. 2 JUN 1150 143 225. 2 JUN 1600 193 12.
2 JUN 0335 44 5626. 2 JUN 0745 94 862. 2 JUN 1155 144 211. 2 JUN 1605 194 11.
2 JUN 0340 45 5053. 2 JUN 0750 95 854. 2 JUN 1200 145 200. 2 JUN 1610 195 10.

2 JUN 0345 46 4631. 2 JUN 0755 96 846. 2 JUN 1205 146 189. 2 JUN 1615 196 9.
2 JUN 0350 47 4335. 2 JUN 0800 97 836. 2 JUN 1210 147 181. * 2 JUN 1620 197 8.
2 JUN 0355 48 4102. 2 JUN 0805 98 825. 2 JUN 1215 148 173. 2 JUN 1625 198 7.
2 JUN 0400 49 3896. 2 JUN 0810 99 813. 2 JUN 1220 149 168. 2 JUN 1630 199 7.
2 JUN 0405 50 3693. 2 JUN 0815 100 800. 2 JUN 1225 150 163. 2 JUN 1635 200 6.

*******************************************************************************************************************************"

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
(CFS) (HR) 6-HR 24-HR 72-HR 16.58-HR
29679. 2.58 (eFS) 5423. 2217. 2217. 2217.

(INCHES) 7.072 7.989 7.989 7.989
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(AC-FT) 2689. 3038. 3038. 3038.

CUMULATIVE AREA = 7.13 SQ MI

~****************************************************************************************************************************

HYDROGRAPH AT C5991
TRANSPOSITION AREA 2.0 SQ MI

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

DA MON HRMN ORD FLOW * DA MaN HRMN ORD FLOW DA MON HRMN ORD FLOW DA MON HRMN ORD FLOW
*

2 JUN 0000 1 6249. * 2 JUN 0410 51 3546. 2 JUN 0820 101 762. * 2 JUN 1230 151 154.

2 JUN 0005 2 5381. 2 JUN 0415 52 3234. 2 JUN 0825 102 740. 2 JUN 1235 152 150.

2 JUN 0010 3 3900. 2 JUN 0420 53 2933. 2 JUN 0830 103 706. 2 JUN 1240 153 147.

2 JUN 0015 4 2863. * 2 JUN 0425 54 2618. * 2 JUN 0835 104 669. 2 JUN 1245 154 143.

2 JUN 0020 5 2209. 2 JON 0430 55 2304. 2 JUN 0840 105 638. 2 JUN 1250 155 140.

2 JUN 0025 6 1829. * 2 JUN 0435 56 2053. 2 JUN 0845 106 613. 2 JUN 1255 156 136.

2 JUN 0030 7 1593. 2 JUN 0440 57 1881. * 2 JUN 0850 107 593. * 2 JUN 1300 157 133.

2 JUN 0035 8 1443. 2 JUN 0445 58 1771. 2 JUN 0855 108 576. * 2 JUN 1305 158 130.

2 JUN 0040 9 1339. * 2 JtJN 0450 59 1688. 2 JUN 0900 109 562. * 2 JUN 1310 159 127.

2 JUN 0045 10 1260. * 2 JUN 0455 60 1622. 2 JUN 0905 110 550. * 2 JUN 1315 160 125.

2 JUN 0050 11 1200. 2 JUN 0500 61 1567. * 2 JUN 0910 111 541. 2 JUN 1320 161 122.

2 JUN 0055 12 1152. 2 JUN 0505 62 1516. 2 JUN 0915 112 534. 2 JUN 1325 162 119.

2 JUN 0100 13 1113. 2 JUN 0510 63 1455. 2 JUN 0920 113 526. 2 JUN 1330 163 117.

2 JUN 0105 14 1083. 2 JON 0515 64 1391. 2 JUN 0925 114 518. 2 JUN 1335 164 114.

2 JUN 0110 15 1067. 2 JUN 0520 65 1340. 2 JUN 0930 115 510. 2 JUN 1340 165 112.

2 JUN 0115 16 1060. 2 JUN 0525 66 1295. :2 JUN 0935 116 503. 2 JUN 1345 166 109.

2 JUN 0120 17 1055. 2 JUN 0530 67 1256. * 2 JUN 0940 117 4~5 . 2 JUN 1350 167 107.

2 JUN 0125 18 1059. 2 JUN 0535 68 1220. * 2 JUN 0945 118 488. 2 JUN 1355 168 105.

2 JUN 0130 19 1069. 2 JUN 0540 69 1186. :2 JUN 0950 119 481. * 2 JUN 1400 169 100.

2 JUN 0135 20 1079. 2 JUN 0545 70 1155. 2 JUN 0955 120 475. 2 JUN 1405 170 93.

2 JUN 0140 21 1089. 2 JUN 0550 71 1127. * 2 JUN 1000 121 468. * 2 JUN 1410 171 85.

2 JUN 0145 22 1098. 2 JUN 0555 72 1099. 2 JUN 1005 122 462. 2 JUN 1415 172 79.

2 JUN 0150 23 1106. 2 JUN 0600 73 1074. 2 JUN 1010 123 456. 2 JUN 1420 173 74.

2 JUN 0155 24 1112. * 2 JUN 0605 74 1048. '* 2 JUN 1015 124 450. 2 JUN 1425 174 69.

JUN 0200 2S 1118. 2 JUN 0610 75 1019. 2 JUN 1020 125 444. 2 JUN 1430 175 63.

JUN 0205 26 . 1947. 2 JUN 0615 76 992. * 2 JUN 1025 126 437. 2 JUN 1435 176 58.

2 JUN 0210 27 5009. 2 JUN 0620 77 968. 2 .JUN 1030 127 430. 2 JUN 1440 177 53.

2 JUN 0215 28 10453. 2 JUN 0625 78 950. 2 JUN 1035 128 422. * 2 JUN 1445 178 48.

2 JUN 0220 29 18327. 2 JUN 0630 79 940. 2 JUN 1040 129 415. 2 JUN 1450 179 44.

2 JUN 0225 30 26000. 2 JUN 0635 80 933. 2 JUN 1045 130 407. 2 JUN 1455 180 40.

2 JUN 0230 31 28517. 2 JUN 0640 81 927. 2 JUN 1050 131 399. 2 JON 1500 181 36.

2 JUN 0235 32 29072. 2 JUN 0645 82 922. 2 JUN 1055 132 391. 2 JUN 1505 182 33.

2 JUN 0240 33 26982. 2 JUN 0650 83 917. 2 JUN 1100 133 383. * 2 JUN 1510 183 30.

2 JUN 0245 34 23334. 2 JUN 0655 84 913. 2 JUN 1105 134 376. 2 JUN 1515 184 27.

2 JUN 0250 3S 19672. 2 J1JN 0700 85 908. 2 JUN 1110 135 364. 2 JUN 1520 185 24.

2 JUN 0255 36 16499. 2 JUN 0705 86 903. 2 JUN 1115 136 343. * 2 JUN 1525 186 22.

2 JUN 0300 37 13909. 2 JUN 0710 87 898. 2 JUN 1120 137 318. 2 JUN 1530 187 20.

2 JUN 0305 38 11686. 2 JUN 0715 88 894. * 2 JUN 1125 138 293. 2 JUN 1535 188 18.

2 JUN 0310 39 10025. 2 JUN 0720 89 888. 2 JUN 1130 139 270. 2 JUN 1540 189 16.

2 JUN 0315 40 8646. 2 JUN 0725 90 882. 2 JUN 1135 140 250. '* 2 JUN 1545 190 15.

2 JUN 0320 41 7591. 2 JUN 0730 91 875. 2 JUN 1140 141 234. 2 JUN 1550 191 13.

2 JUN 0325 42 6707. 2 JUN 0735 92 867. 2 JUN 1145 142 219. 2 JUN 1555 192 12.

2 JUN 0330 43 5956. 2 JUN 0740 93 859. 2 JUN 1150 143 206. 2 JUN 1600 193 11.

2 JUN 0335 44 5367. 2 JUN 0745 94 851. 2 JUN 1155 144 196. 2 JUN 1605 194 10.

2 JUN 0340 4S 4902. 2 JUN 0750 95 843. 2 JUN 1200 145 187. 2 JUN 1610 195 9.

2 JUN 0345 46 4572. 2 JUN 0755 96 833. 2 JUN 1205 146 179. 2 JUN 1615 196 8.

2 JUN 0350 47 4337. * 2 JUN 0800 97 821. 2 JUN 1210 147 172. 2 JUN 1620 197 7.

2 JUN 0355 48 4146. 2 JUN 0805 98 809. 2 JUN 1215 148 167. 2 JUN 1625 198 7.

2 JUN 0400 49 3976. 2 JUN 0810 99 796. 2 JUN 1220 149 163. 2 JUN 1630 199 6.

2 JUN 0405 50 3798. 2 JUN 0815 100 780. 2 JUN 1225 150 158. 2 JUN 1635 200 6.
'* *

*********************************************************************'*************************'*************'************************

PEAK FLOW TIME MAXIMUM AVERAGE FLOW

(CFS) (HR) 6-HR 24 -HR. 72-HR 16.58-HR

29072. 2.58 (CFS) 5314. 2171. 2171. 2171.
(INCHES) 6.930 7.823 7.823 7.823

(AC-FT) 2635. 2975. 2975. 2975.

CUMULATIVE AREA = 7.13 SQ MI

*************'*******************************************'**'****************************************************'*********************
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HYDROGRAPH AT C599I
TRANSPOSITION AREA 2.2 SQ ~I

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

DA MaN HRMN ORD FLOW DA MON HRMN ORD FLOW DA MON HRMN ORO FLOW DA MaN HRMN ORO FLO·

2 JUN 0000 1 6249. 2 JUN 0410 51 3546. 2 JUN 0820 101 762. 2 JUN 1230 151 154.
2 JUN 0005 2 5381. * 2 JUN 0415 52 3234. 2 JON 0825 102 740. 2 JUN 1235 152 150.
2 JUN 0010 3 3900. 2 JUN 0420 53 2933. 2 JUN 0830 103 706. 2 JUN 1240 153 147.
2 JUN 0015 4 2863. 2 JUN 0425 54 2618. 2 JON 0835 104 669. 2 JUN 1245 154 143.
2 JUN 0020 5 2209. * 2 JUN 0430 55 2304. 2 JUN 0840 105 638. 2 JUN 1250 155 140.
2 JUN 0025 6 1829. 2 JUN 0435 56 2053. * 2 JUN 0845 106 613. 2 JUN 1255 156 136.
2 JUN 0030 7 1593. 2 JUN 0440 57 1881. 2 JUN 0850 107 593. 2 JUN 1300 157 133.
2 JUN 0035 8 1443. * 2 JUN 0445 58 1771. 2 JUN 0855 108 576. 2 JUN 1305 158 130.
2 JUN 0040 9 1339. 2 JUN 0450 59 1688. 2 JUN 0900 109 562. 2 JUN 1310 159 127.
2 JUN 0045 10 1260. 2 JUN 0455 60 1622. 2 JUN 0905 110 550. 2 JUN 1315 160 125.

2 JUN 0050 11 1200. * 2 JON 0500 61 1567. * 2 JUN 0910 111 541. 2 JUN 1320 161 122.
2 JUN 0055 12 1152. 2 JUN 0505 62 1516. 2 JUN 0915 112 534. 2 JUN 1325 162 119.
2 JUN 0100 13 1113. 2 JUN 0510 63 1455. 2 JON 0920 113 526. 2 JUN 1330 163 117.
2 JUN 0105 14 1083. 2 JUN 0515 64 1391. 2 JUN 0925 114 518. 2 JUN 1335 164 114.
2 JUN 0110 15 1067. 2 JUN 0520 65 1340. 2 JUN 0930 115 510. 2 JON 1340 165 112.
2 JUN 0115 16 1060. * 2 JON 0525 66 1295. 2 JUN 0935 116 503. 2 JUN 1345 166 109.

2 JUN 0120 17 1055. 2 JUN 0530 67 1256. 2 JUN 0940 117 495. 2 JUN 1350 167 107.

2 JUN 0125 18 1059. 2 JUN 0535 68 1220. * 2 JUN 0945 118 488. 2 JUN 1355 168 105.
2 JUN 0130 19 1069. 2 JUN 0540 69 1186. 2 JUN 0950 119 481. 2 JUN 1400 169 100.
2 JUN 0135 20 1079. * 2 JUN 0545 70 1155. 2 JUN 0955 120 475. 2 JUN 1405 170 93.
2 JUN 0140 21 1089. 2 JUN 0550 71 1127. 2 JUN 1000 121 468. 2 JUN 1410 171 85.
2 JUN 0145 22 1098. 2 JUN 0555 72 1099. 2 JUN 1005 122 462. 2 JUN 1415 172 79.

2 JUN 0150 23 1106. 2 JUN 0600 73 1074. 2 Jt1N 1010 123 456. 2 JUN 1420 173 74.

2 JUN 0155 24 1112. 2 JUN 0605 74 1048. 2 JUN 1015 124 4!?0. 2 JUN 1425 174 69.
2 JUN 0200 25 1118. 2 JUN 0610 75 1019. 2 JUN 1020 125 444. 2 JUN 1430 175 63.

2 JUN 0205 26 1947. 2 JUN 0615 76 992. 2 Jt1N 1025 126 437. 2 JUN 1435 176 sa.
2 JUN 0210 27 5009. 2 JUN 0620 77 968. 2 JUN 1030 127 430. 2 JUN 1440 177 53.

2 JUN 0215 28 10453. * 2 JUN 0625 78 950. 2 JUN 1035 128 422. 2 JUN 1445 178 48.

2 JUN 0220 29 18327. 2 JUN 0630 79 940. 2 JUN 1040 129 415. 2 JUN 1450 179 44.

2 JUN 0225 30 26000. * 2 JUN 0635 80 933. 2 JUN 1045 130 407. 2 JUN 1455 180 40.
2 JUN 0230 31 28517. '* 2 JUN 0640 81 927. 2 JUN 1050 131 399. 2 JUN 1500 181 36.
2 JUN 0235 32 29072. 2 JUN 0645 82 922. 2 JUN 1055 132 391. 2 JUN 1505 182 33
2 JUN 0240 33 26982. 2 JUN 0650 83 917. 2 JUN 1100 133 383. 2 JUN 1510 183
2 JUN 0245 34 23334. 2 JUN 0655 84 913. 2 JUN 1105 134 376. 2 JUN 1515 184 2.

2 JUN 0250 35 19672. 2 JUN 0700 85 908. 2 JUN 1110 135 364. 2 JUN 1520 185 24.

2 JUN 0255 36 16499. * 2 JUN 0705 86 903. 2 JUN 1115 136 343. 2 JUN 1525 186 22.

2 JUN 0300 37 13909. 2 JUN 0710 87 898. 2 JUN 1120 137 318. 2 JUN 1530 187 .20.

2 JUN 0305 38 11686. * 2 JUN 0715 88 894. 2 JUN 1125 138 293. 2 JUN 1535 188 18.
2 JUN 0310 39 10025. * 2 JUN 0720 89 888. 2 JUN 1130 139 270. 2 JUN 1540 189 16.

2 JUN 0315 40 8646. * 2 JUN 0725 90 882. 2 JUN 1135 140 250. 2 JUN 1545 190 15.

2 JUN 0320 41 7591. 2 JUN 0730 91 875. 2 JUN 1140 141 234. 2 JUN 1550 191 13.

2 JUN 0325 42 6707. 2 JUN 0735 92 867. 2 JUN 1145 142 219. 2 JUN 1555 192 12.

2 JUN 0330 43 5956. 2 JUN 0740 93 859. 2 JUN 1150 143 206. 2 JUN 1600 193 11.

2 JUN 0335 44 5367. 2 JUN 0745 94 851. 2 JUN 1155 144 196. 2 JUN 1605 194 10.

2 JUN 0340 45 4902. 2 JUN 0750 95 843. 2 JUN 1200 145 187. 2 JUN 1610 195 9.

2 JUN 0345 46 4572. 2 JUN 0755 96 833. 2 JUN 1205 146 179. 2 JUN 1615 196 8.

2 JUN 0350 47 4337. 2 JUN 0800 97 821. 2 JUN 1210 147 172. 2 JUN 1620 197 7.

2 JUN 0355 48 4146. 2 JUN 0805 98 809. 2 JUN 1215 148 167. 2 JUN 1625 198 7.

2 JUN 0400 49 3976. 2 JUN 0810 99 796. 2 JUN 1220 149 163. 2 JUN 1630 199 6.

2 JUN 0405 SO 3798. 2 JUN 0815 100 780. 2 JON 1225 150 158. 2 JUN 1635 200 6.
*

**************************'*********************************************************************************************************

PEAK FLOW TIME MAXIMUM AVERAGE FLOW

(CFS) (HR) 6-HR 24-HR 72-HR 16.58-HR
29072. 2.58 (CFS) 5314. 2171. 2171. 2171.

(INCHES) 6.930 7.823 7.823 7.823
(AC-FT) 2635. 2975. 2975. 2975.

CUMULATIVE AREA = 7.13 SQ MI

********************************************************************'***************************************************************

HYOROGRAPH AT CS991
TRANSPOSITION AREA 7.2 SQ MI

*********************************************************************************************************'********************~

* * *
DA MON HRMN ORD FLOW * DA MON HRMN ORO FLOW DA MON HRMN ORO FLOW DA MON HRMN ORD FLOW
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2 JUN 0000 6249. 2 JUN 0410 51 2986. 2 JUN 0820 101 764. 2 JUN 1230 151 154.
:2 JUN 0005 5380. 2 JUN 0415 52 2720. 2 JUN 0825 102 743. 2 JUN 1235 152 150.
:2 JUN 0010 3895. 2 JUN 0420 53 2475. ,2 JUN 0830 103 710. 2 JUN 1240 153 146.
2 JUN 0015 2851. 2 JUN 0425 54 2242. 2 JUN 0835· 104 672. 2 JUN 1245 154 142.
2 JUN 0020 2194. 2 JUN 0430 55 2050. 2 JUN 0840 105 641. 2 JUN 1250 155 139.

JUN 0025 6 1815. 2 JUN 0435 56 1908. 2 JUN 0845 106 616. 2 JUN 1255 156 136.
JUN 0030 7 1578. 2 JUN 0440 57 1797. 2 JUN 0850 107 595. 2 JUN 1300 157 133.

2 JUN 0035 8 1428. 2 JUN 0445 58 1714. 2 JUN 0855 108 578. * 2 JUN 1305 158 130.
2 JUN 0040 9 1322. 2 JUN 0450 59 1649. 2 JUN 0900 109 563. 2 JUN 1310 159 127.
2 JUN 0045 10 1242. 2 JUN 0455 60 1597. 2 JUN 0905 110 551. 2 JUN 1315 160 124.
2 JUN 0050 11 1181. * 2 JUN 0500 61 1551. 2 JUN 0910 111 543. 2 JUN 1320 161 121.
2 JUN 0055 12 1131. * 2 JUN 0505 62 1504. 2 JUN 0915 112 535. 2 JUN 1325 162 119.
2 JUN 0100 13 1091. 2 JUN 0510 63 1443. 2 JUN 0920 113 527. 2 JUN 1330 163 116.
2 JUN 0105 14 1061. * 2 JUN 0515 64 1376. 2 JUN 0925 114 519. * 2 JUN 1335 164 114.
2 JUN 0110 15 1047. 2 JON 0520 65 1324. 2 JUN 0930 115 511. 2 JUN 1340 165 111.
2 JUN 0115 16 1038. 2 JUN 0525 66 1280. 2 JUN 0935 116 504. 2 JUN 1345 166 109.
2 JUN 0120 17 1030. 2 JUN 0530 67 1241. 2 JUN 0940 117 497. 2 JUN 1350 167 106.
2 JUN 0125 18 1027. 2 JUN 0535 68 1206. 2 JUN 0945 118 489. 2 JON 1355 168 104.
2 JUN 0130 19 1027. * 2 JUN 0540 69 1174. 2 JUN 0950 119 483. 2 JUN 1400 169 98.
2 JUN 0135 20 1032. 2 JUN 0545 70 1144. 2 JUN 0955 120 476. 2 JUN 1405 170 91.
2 JUN 0140 21 1040. 2 JUN 0550 71 1116. 2 JUN 1000 121 469. 2 JUN 1410 171 83.
2 JUN 0145 22 1050. 2 JUN 0555 72 1089. 2 JUN 1005 122 463. 2 JUN 1415 172 78.
2 JUN 0150 23 1059. 2 JUN 0600 73 1064. 2 JUN 1010 123 457. 2 JON 1420 173 73.
2 JUN 0155 24 1067. 2 JUN 0605 74 1039. 2 JUN 1015 124 451. * 2 JUN 1425 174 67.
2 JUN 0200 25 1074. 2 JUN 0610 75 1013. 2 JUN 1020 125 445. 2 JUN 1430 175 62.
2 JUN 0205 26 1849. * 2 JUN 0615 76 986. 2 JUN 1025 126 439. * 2 JUN 1435 176 57.
2 JUN 0210 27 4635. 2 JUN 0620 77 963. 2 JUN 1030 127 432. 2 JUN 1440 177 52.
2 JUN 0215 28 9372. ... 2 JUN 0625 78 948. 2 JUN 1035 128 425. * 2 JUN 1445 178 47.
2 JUN 0220 29 16208. * 2 JUN 0630 79 939. 2 JUN 1040 129 417. 2 JUN 1450 179 43.
2 JUN 0225 30 23343. 2 JUN 0635 80 933. 2 JUN 1045 130 409. 2 JUN 1455 180 39.
2 JUN 0230 31 25844. 2 JUN 0640 81 927. 2 JUN 1050 131 401. 2 JUN 1500 181 35.
2 JUN 0235 32 26510. * 2 JUN 0645 82 922. 2 JUN 1055 132 393. 2 JUN 1505 182 32.
2 JUN 0240 33 24920. 2 JUN 0650 83 918. 2 JUN 1100 133 386. 2 JUN 1510 183 29.
2 JUN 0245 34 21636. 2 JUN 0655 84 913. 2 JUN 1105 134 378. :2 JUN 1515 184 26.
2 JUN 0250 35 18320. 2 JUN 0700 85 908. * 2 JUN 1110 135 370. 2 JUN 1520 185 24.
2 JUN 0255 36 15490. 2 JUN 0705 86 903. 2 JUN 1115 136 355. 2 JUN 1525 186 21.
2 JUN 0300 37 13276. 2 JUN 0710 87 899. 2 JUN 1120 137 331. 2 JUN 1530 187 19.
2 JUN 0305 38 11363. :2 JUN 0715 88 894. 2 JUN 1125 138 305. 2 JUN 1535 188 18.
1 JUN 0310 39 9871. 2 JUN 0720 89 889. 2 JUN 1130 139 280. 2 JUN 1540 189 16.

JUN 0315 40 8547. 2 JUN 0725 90 883. 2 JUN 1135 140 258. 2 JON 1545 190 14.
JUN 0320 41 7506. 2 JUN 0730 91 876. 2 JUN 1140 141 240'~ 2 JUN 1550 191 13.

2 JUN 0325 42 6568. 2 JUN 0735 92 868. 2 JUN 1145 142 224. 2 JUN 1555 192 12.
2 JUN 0330 43 5744. 2 JUN 0740 93 860. 2 JUN 1150 143 210. 2 JUN 1600 193 11.
2 JUN 0335 44 5065. 2 JUN 0745 94 852. 2 JUN 1155 144 198. 2 JUN 1605 194 10.
2 JUN 0340 45 4537. 2 JUN 0750 95 844. 2 JUN 1200 145 188. 2 JUN 1610 195 9.
2. JUN 0345 46 4162. 2 JUN 0755 96 834. 2 JUN 1205 146 180. 2 JUN 1615 196 8.
2 JUN 0350 47 3875. 2 JUN 0800 97 823. 2 JUN 1210 147 173. 2 JUN 1620 197 7.
2 JUN 0355 48 3628. 2 JUN 0805 98 811. 2 JUN 1215 148 167. 2 JUN 1625 198 7.
2 JUN 0400 49 3415. 2 JUN 0810 99 797. 2 JUN 1220 149 163. 2 JUN 1630 199 6.
2 JUN 0405 50 3217. 2 JUN 0815 100 782. 2 JUN 1225 150 158. 2 JUN 1635 200 5.

*
~**.*******************************************************************************************************************************

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
(CFS) (HR) 6-HR 24-HR 72-HR 16.58-HR
26510. 2.58 (CFS) 4956. 2041. 2041. 2041.

(INCHES) 6.462 7.357 7.357 - 7.357
(AC-FT) 2457. 2798. 2798. 2798.

CUMULATIVE AREA = 7.13 SQ MI

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

INTERPOLATED HYDROGRAPH AT C5991

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

DA MON HRMN ORD FLOW DA MaN HRMN ORD FLOW * DA MON HRMN ORn FLOW DA MON HRMN ORD FLOW
*

2 JUN 0000 1 6249. 2 JUN 0410 51 2987. 2 JUN 0820 101 764. 2 JUN 1230 151 154.
2 J1JN 0005 2 5380. 2 JUN 0415 52 2721. 2 JUN 0825 102 743. 2 JUN 1235 152 150.
~ JUN 0010 3 3895. 2 JON 0420 53 2477. 2 JUN 0830 103 710. 2 JUN 1240 153 146.

JUN 0015 4 2851. 2 JUN 0425 54 2242. 2 JUN 0835 104 672. 2 JUN 1245 154 142.
:2 JUN 0020 5 2194. 2 JUN 0430 55 2051. 2 JUN 0840 105 641. 2 JUN 1250 155 139.
2 JUN 0025 6 1815. 2 JUN 0435 56 1908. 2 JUN 0845 106 616. 2 JUN 1255 156 136.
2 JUN 0030 7 1578. 2 JUN 0440 57 1797. 2 JUN 0850 107 595. 2 JUN 1300 157 133.
2 JON 0035 8 1428. 2 JUN 0445 58 1714. 2 JUN 0855 108 578. 2 JUN 1305 158 130.
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2 JUN 0040 9 1322. 2 JUN 0450 59 1649. 2 JUN 0900 109 563. 2 ~ 1310 159 127.
2 JUN 0045 10 1242. 2 JUN 0455 60 1597. 2 JON 0905 110 551. 2 JUN 1315 160 124.
2 JUN 0050 11 1181. 2 JUN 0500 61 1551. '2 JUN 0910 111 543. 2 JUN 1320 161 121.
2 JUN 0055 12 1131. 2 JUN 0505 62 1504. 2 JUN 0915 112 535. 2 JUN 1325 162 119.
2 JUN 0100 13 1091. 2 JUN 0510 63 1443. 2 JUN 0920 113 527. 2 JUN 1330 163 116.
2 JUN 0105 14 1061. 2 JUN 0515 64 1376. * 2 JUN 0925 114 519. 2 JUN 1335 164 114.
2 JUN 0110 15 1047. 2 JUN 0520 65 1324. 2 JUN 0930 115 511. 2 JUN 1340 165 111.
2 JUN 0115 16 1038. 2 JUN 0525 66 1280. * 2 JUN 0935 116 504. 2 JUN 1345 166 109.
2 JUN 0120 17 1030. 2 JUN 0530 67 1241. 2 JUN 0940 117 497. 2 JUN 1350 167 106.
2 JUN 0125 18 1027. 2 JUN 0535 68 1206. 2 JUN 0945 118 489. 2 JUN 1355 168 104.
2 JUN 0130 19 1028. 2 JUN 0540 69 1174. * 2 JUN 0950 119 483. 2 JUN 1400 169 98.
2 JUN 0135 20 1032. 2 JUN 0545 70 1144. 2 JUN 0955 120 476. 2 JUN 1405 170 91.
2 JUN 0140 21 1041. 2 JUN 0550 71 1116. * :2 JUN 1000 121 469. 2 JUN 1410 171 83.
2 JUN 0145 22 1050. 2 JUN 0555 72 1089. 2 JON 1005 122 463. * 2 JUN 1415 172 78.
2 JUN 0150 23 1059. 2 JUN 0600 73 1064. 2 JUN 1010 123 457. 2 JUN 1420 173 73.
2 JUN 0155 24 1067. 2 JUN 0605 74 1039. 2 JUN 1015 124 451. 2 JUN 1425 174 67.
2 JUN 0200 25 1074. 2 JUN 0610 75 1013. 2 JUN 1020 125 445. 2 JUN 1430 175 62.
2 JUN 0205 26 1849. 2 JUN 0615 76 986. 2 JUN 1025 126 439. 2 JUN 1435 176 57.
2 JUN 0210 27 4636. 2 JUN 0620 77 963. 2 JUN 1030 127 432. 2 JUN 1440 177 52.
2 JUN 0215 28 9374. 2 JUN 0625 78 948. 2 JUN 1035 128 425. 2 JUN 1445 178 47.
2 JUN 0220 29 16212. 2 JUN 0630 79 939. 2 JUN 1040 129 417. 2 JUN 1450 179 43.
2 JUN 0225 30 23350. * 2 JUN 0635 80 933. * 2 JUN 1045 130 409. 2 JUN 1455 180 39.
2 JUN 0230 31 25850. 2 JUN 0640 81 927. * 2 JUN 1050 131 401. 2 JUN 1500 181 35.
:2 JUN 0235 32 26516. * 2 JUN 0645 82 922. * 2 JUN 1055 132 393. 2 JUN 1505 182 32.
2 JUN 0240 33 24925. 2 JUN 0650 83 918. 2 JUN 1100 133 386. 2 JUN 1510 183 29.
2 JUN 0245 34 21640. 2 JUN 0655 84 913. 2 JUN 1105 134 378. 2 JUN 1515 184 26.
2 JUN 0250 35 18324. 2 JUN 0700 85 908. 2 JUN 1110 135 370. * 2 JUN 1520 185 24.
2 JUN 0255 36 15492. 2 JUN 0705 86 903. 2 JUN 1115 136 355. * 2 JUN 1525 186 21.
2 JUN 0300 37 13277. 2 JUN 0710 87 899. 2 JUN 1120 137 331. 2 JUN 1530 187 19.
2 JUN 0305 38 11364. 2 JUN 0715 88 894. 2 JUN 1125 138 304. 2 JUN 1535 188 18.
2 JUN 0310 39 9872. 2 JUN 0720 89 889. 2 JUN 1130 139 2?O. 2 JUN 1540 189 16.
2 JUN 0315 40 8548. 2 JUN 0725 90 883. 2 JUN 1135 140 258. 2 JUN 1545 190 14.
2 JUN 0320 41 7506. 2 JUN 0730 91 876. 2 JUN 1140 141 240. 2 JUN 1550 191 13.
2 JUN 0325 42 6569. 2 JUN 0735 92 868. 2 JUN 1145 142 224. 2 JUN 1555 192 12.
2 JUN 0330 43 5744. 2 JUN 0740 93 860. 2 JUN 1150 143 210. 2 JUN 1600 193 11.
2 JUN 0335 44 5066. 2 JUN 0745 94 852. * 2 JUN 1155 144 198. 2 JUN 1605 194 10.
2 JUN 0340 45 4538. 2 JUN 0750 95 844. 2 JUN 1200 145 188. 2 JUN 1610 195 9.
2 JUN 0345 46 4163. 2 JUN 0755 96 834. 2 JUN 1205 146 180. * 2 J1JN 1615 196 8.
2 JUN 0350 47 3877. 2 JUN 0800 97 823. 2 JUN 1210 147 173. 2 JUN 1620 197 7.
2 JON 0355 48 3630. 2 JUN 0805 98 811. 2 JUN 1215 148 167. 2 JUN 1625 198 7
2 JUN 0400 49 3416. 2 JUN 0810 99 797. , 2 JUN 1220 149 163. 2 JUN 1630 199 6.
2 JUN 0405 50 3218. 2 JUN 0815 100 782. 2 JUN 1225 150 158. 2 JUN 1635 200 5.

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

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
(CFS) (HR) 6-HR 24-HR 72-HR 16.58-HR
26516. 2.58 (CFS) 4956. 2042. 2042. 2042.

(INCHES) 6.463 7.358 7.358 7.358
(AC-FT) 2458. 2798. 2798. 2798.

CUMULATIVE AREA = 7.13 SQ MI
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STATION C599I
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DAHRMN
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20015
20020
20025
20030
20035
20040
20045
20050
20055
20100
20105
20110
20115
20120
20125
20130
20135
20140
20145
20150
20155
20200
20205
20210
20215
20220
20225
20230
20235
20240
"'''245

-0

S5
20300
20305
20310
20315
20320
20325
20330
20335
20340
20345
20350
20355
20400
20405
20410
20415
20420
20425
20430
20435
20440
20445
20450
20455
20500
20505
20510
20515
20520
20525
20530

~35

to
_. _.:>45

20550
20555
20600
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20605 74. 0

20610 75. 0

20615 76. 0

20620 77. 0

20625 78. 0

20630 79. 0
20635 80. 0
20640 81. 0
20645 82. 0
20650 83. 0

20655 84. 0
20700 85. 0

20705 86. 0
20710 87. 0
20715 88. 0
20720 89. 0
20725 90. 0
20730 91. 0

20735 92. 0

20740 93. 0
20745 94. a
20750 95. 0
20755 96. 0
20800 97. a
20805 98. 0
20810 99. 0
20815 100. 0
20820 101. a
20825 102. a
20830 103. 0
20835 104. 0

20840 105. a
20845 106. 0

20850 107.0
20855 108.0
20900 109.0
20905 110.0
20910 111.0.
20915 112.0
20920 113.0
20925 114.0
20930 115.0
209J5 116.0
20940 117.0
20945 118.0
20950 119.0
20955 120.0
21000 121.0.
21005 122.0
21010 123.0
21015 124.0
21020 125.0
21025 126.0
21030 127.0
21035 128.0
21040 129.0
21045 130.0
21050 131.0.
21055 132.0
21100 133.0
21105 134.0
21110 135.0
21115 136.0
21120 137.0
21125 138.0
21130 139.0
21135 140.0
21140 141.0.
21145 142.0
21150 143.0
21155 1440
21200 1450

21205 1460

21210 1470
21215 1480
21220 1490
21225 1500
21230 1510

Page 24



'21235
21240
21245
21250
21255
~r-")o

,5
~.l.600

21605
21610
21615
216.~0

21625
21630
21635

21315
21320
21325
21330
21335
21340
21345
21350
21355
21400
21405
21410
21415
21420
21425
21430
21435
21440
21445
21450
21455
21500
21505
21510
21515
21520
21525
21530
21535
21540
21545

1520
1530
1540
1550
1560
1570
1580

... 0 1590
1600
1610 .....
1620
1630
1640
1650
1660
1670
1680
1690
1700
1710
1720
1730
1740
1750
1760
1770
1780
1790
1800
1810
1820
1830
1840
1850
1860
1870
1880
1890
1900

~O 1910 . . . . .
1920
1930
1940
1950
1960
1970
1980
1990
2000---------.---------.---------.---------·---------·---------.---------.---------.---------.---------.---------.---------.
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RUNOFF SUMMARY
FLOW IN CUBIC FEET PER SECOND

TIME IN HOURS, AREA IN SQUARE MILES

PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN MAXIMUM TIME OF
OPERATION STATION FLOW PEAK 6-HOUR 24-HOUR 72-HOUR AREA STAGE MAX STAGE

HYDROGRAPH AT C560I 17974. 2.58 2897. 1051. 1051. 2.15

DIVERSION TO 0.5PMF 8987. 2.58 1449. 525. 525. 2.15

HYDROGRAPH AT 0.5PMF 8987. 2.58 1449. 525. 525. 2.15

ROUTED TO C5600 7963. 2.67 1525. 658. 658. 2.15

ROUTED TO 560599 7909. 2.75 1529. 662. 662. 2.15

HYDROGRAPH AT C578I 26969. 2.33 2850. 1033. 1033. 2.00

DIVERSION TO 0.5PMF 13484. 2.33 1425. 516. 516. 2.00

HYDROGRAPH AT 0.5PMF 13484. 2.33 1425. 516. 516. 2.00

ROUTED TO C5780 12828. 2.42 1517. 633. 633. 2.00

ROUTED TO 578599 11984. 2.50 1562. 653. 653. 2.00

HYDROGRAPH AT C5841 20238. 2.33 2265. 821. 821. 1.60

DIVERSION TO 0.5PMF 10119. 2.33 1132. 410. 410. 1.60

HYDROGRAPH AT 0.5PMF 10119. 2.33 1132. 410. 410. 1.60

ROUTED TO C5840 9855. 2.42 1229. 489. 489. 1.60

ROUTED TO 584599 7907. 2.58 1293. 520. 520. 1.60

HYDROGRAPH AT C210 19580. 2.33 1956. 708. 708. 1.38

DIVERSION TO 0.5PMF 9790. 2.33 978. 354. 354. 1.38

HYDROGRAPH AT o.SPMF 9790. 2.33 978. 354. 354. 1.38

4 COMBINED AT CS99I 26516. 2.58 4956. 2042. 2042. 7.13

I. ~ oJr NORMAL END OF HEC-1 * **
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ApPENDIXB
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FLOOD HYDROLOGY (HEC-l)

IOO-YEAR, EXISTING CONDITION (24-HOUR)

IOO-YEAR, EXISTING CONDITION (6-HOUR)

IOO-YEAR, FUTURE CONDITION (24-HoUR)

IOO-YEAR, FUTURE CONDITION (6-HOUR)

IO-YEAR, FUTURE CONDITION (6-HOUR)



> _., - •

IOO-YEAR, EXISTING CONDITION (24-HOUR)



1*****************************************
*

FLOOD HYDROGRAPH PACKAGE (HEC-1)
MAY 1991

VERSION 4.0.1E

RUN DATE 02/18/:0 TIME 08:29:37

U. S. ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER

609 SECOND STREET
DAVIS, CALIFORNIA 95616

(916) 551-1748

x X XXXXXXX x..'{XXX X
X X X X X XX
X X X X X
XXXXXXX XXXX X XXXXX X
X X X X X
X X X X X X
X X XXXXXXX XXXXX XXX

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

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE, SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,
DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

HEC-1 INPUT PAGE

LINE ID 1 2 3 4 5 6 7 8 9 10

The purpose of this model is to estimate peak discharges in Ashbrook
Wash for evaluation of the Dam modifications impact on the floodplain.

100-year, 24-hour existing condition watershed model for Ashbrook Wash
upstream of the Fort McDowell Indian Reservation boundary.

This model is a portion of the original Fountain Hills North FDS
watershed model conducted by GVSCE, 1994. The title cards from that
model are included for reference.

Al ternat i ve F:
Addition of an auxilIary spillway. This spillway will function such
that the existing emergency spillway does not operate for the 100-year
storm. The stage-storage relation is adjusted to reflect revised
grading in the park.

File: ALTFf-1.IHl
Date:07-0B-99 mcg

Revised:

EX100-24.IH1
07-21-94 dtp
09-14-94 trl

File:
Date:

Revised:

Golden Eagle Park Dam Modifications
by Stantec: Proj. No. 28900095
for FCDMC: FCD

Fountain Hills North Floodplain Delineation Study
FCD 92-04 by GVSCE

Existing Condition Model
100-Year 24-Hour Storm, Clark Unit Hydrograph

ID
ID
ID
ID
TD
1D
ID
1D
ID
ID
ID
ID
ID
TD
ID
ID
ID
ID
ID
ID
TD
ID
ID
ID

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

IT 1 1800
10 5
IN 15
*DIAGRAM
* Point precipitation values are are based on Hydro-40 DARF.

0.01 5.00 10.00 50.00 80.00 100.00 200.00
1.000 0.980 0.949 0.883 0.B61 0.850 0.819

28

29
30
31
32
33
34
35
36
37
38
39
40
41

JD 4.20 0.01
* The following PC records are a 24-hour SCS Type II rainfall distribution.
PC 0.000 0.002 0.005 0.008 0.011 0.013 0.016 0.019 0.022 0.025
PC 0.028 0.032 0.035 0.038 0.041 0.044 0.048 0.053 0.056 0.060
PC 0.063 0.067 0.071 0.075 0.080 0.084 0.089 0.093 0.098 0.103
PC 0.109 0.114 0.120 0.127 0.133 0.140 0.147 0.155 0.163 0.172
PC 0.181 0.192 0.204 0.220 0.235 0.259 0.283 0.473 0.663 0.699
PC 0.735 0.754 0.772 0.785 0.799 0.810 0.820 0.829 0.838 0.846
PC 0.854 0.861 0.868 0.874 0.880 0.885 0.891 0.900 0.902 0.910
PC 0.912 0.920 0.921 0.926 0.929 0.930 0.937 0.941 0.945 0.950
PC 0.952 0.957 0.959 0.962 0.965 0.970 0.972 0.973 0.978 0.981
PC 0.984 0.987 0.989 0.992 0.995 0.998 1.000
JD 4.12 5.00
JD 3.99 10.00
JD 3.71 50.00

HEC-1 INPUT PAGE

LINE ID 1 2 3 •.••••• 4 5 6 7 8 ••••••• 9 •••••. 10

42
43
44

KK 204A
KM Sub-Basin 204A
KM



45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61

KM
KM
KM
KM
KM

KM
KM
KM
KM
KM
KM
KM
BA
LG
UC
UA
UA

The Clark Unit Hydrograph is used for this basin.
The Natural time-area relation is used for this basin.

Time of Concentration for this sub-basin is based on the following:
An rainfall areal reduction factor of 1.000

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.25 .25 .25 .25 .25 .24 .01 .01 .01 .01 .01 .01 .00 .00 .00 .00 .00 .00

L= 0.687 miles, S= 175 feet/mile, Kb= .10

0.108
0.15 0.39 5.80 0.19 0.00

0.379 0.333
0 3 12 20 43 75 90 96

100

62
63
64
65
66
67
68

KK 522523
KM Normal depth channel route from C522 to C523
KM Source: 200 Scale Mapping
RS 12 FLOW -1
RC 0.060 0.050 0.060 3275.0 0.0197
RX 1000.0 1020.0 1035.0 1065.0 1080.0 1120.0 1160.0 1185.0
RY 1678.0 1676.0 1674.0 1672.0 1672.0 1674.0 1676.0 1678.0

Time of Concentration for this sub-basin is based on the following:
An rainfall areal reduction factor of 1.000

EXCESS RAINFALL VALUES EXCEEDED IN 5 -MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.25 .25 .25 .24 .24 .24 .01 .01 .01 .01 .00 .00 .00 .00 .00 .00 .00 .00

The Clark Unit Hydrograph is used for this basin.
The Natural time-area relation is used for this basin.

L= 0.775 miles, S= 128 feet/mile, Kb= .10

969075432012

0.200.215.800.39
0.401

3

204B
Sub-Basin 204B

0.126
0.15

0.446
o

100

KK
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
BA
LG
UC
UA
UA

69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88

HEC-1 INPUT PAGE

LINE ID 1 2 3 4 5 6 7 8 9 10

89
90
91

KK C523 I
KM Hydrograph combine 522523 + 204B at C523 I
HC 2

92
93
94
95
96
97
98
99

100

KK C5230
KM Reservoir route at C523.
RS 1 ELEV 1650.3
SV 0.00 0.01 0.12 0.71 2.23 2.50 2.80
SV 3.70 4.00 4.30 4.60 4.90 5.20 5.50
SE 1650.3 1652.0 1654.0 1656.0 1658.0 1658.2 1658.4
SE 1659.0 1659.2 1659.4 1659.6 1659.8 1660.0 1660.2
SQ 0 22 78 144 209 214 220
SQ 239 249 288 384 529 726 960

3.10 3.20 3.40

1658.6 1658.7 1658.8

224 226 232

101
102
103
104
105
106
107
108

KK D523L
KM Hydrograph diversion at C523. Main flow continues in the left branch.
KM Diverted flow is in the right branch.
DT D523R
DI 0 22 78 144 209 214 220 224 226 232
DI 239 249 288 384 529 726 960
DQ 0 0 0 0 0 0 0
DQ 5 10 20 37 61 96 139

109
110
III
112
113
114
115
116
117
118
119
120
121
122
123

KK
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM

205A
Sub-Basin 205A

The Clark Unit Hydrograph is used for this basin.
The Natural time-area relation is used for this basin.

Time of Concentration for this sub-basin is based on the following:
An rainfall areal reduction factor of 1.000

EXCESS RAINFALL VALUES EXCEEDED IN 5-MlNUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.25 .25 .25 .25 .24 .24 .02 .02 .02 .02 .02 .02 .01 .01 .01 .01 .01 .01

L= 0.870 miles, S= 378 feet/mile, Kb= .14



124
125
126
127
128

BA 0.118
LG 0.25 0.35 4.35 0.40 35.00
UC 0.400 0.406
UA 0 3 12 20 43 75 90
UA 100

96

129
130
131
132
133
134

KK
KM
KM
KM
KM
KM

205B
Sub-Basin 205B

The Clark Unit Hydrograph is used for this basin.
The Natural time-area relation is used for this basin.

HEC-1 INPUT PAGE

LINE ID 1 2 3 4 5 6 7 8 9 10

Time of Concentration for this sub-basin is based on the following:
An rainfall areal reduction factor of 1.000

EXCESS RAINFALL VALUES EXCEEDED IN 5 -MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.25 .25 .25 .25 .24 .24 .02 .02 .02 .02 .02 .02 .01 .01 .01 .01 .01 .01

L= 0.759 miles, S= 373 feet/mile, Kb= .14

135
136
137
138
139
140
141
142
143
144
145
146
147
148

KM
KM
KM
KM
KM
KM
KM
KM
KM
BA
LG
UC
UA
UA

0.211
0.25

0.375
o

100

0.35
0.242

3

4.35 0.40 35.00

12 20 43 75 90 96

149
150
151

KK
KM
HC

C528
Hydrograph combine 205A + 205B at C528

2

152
153
154
155
156
157
158

KK 528530
KM Normal depth channel route from C528 to C530
KM Source: Hydrology Field Reconnaissance
RS 2 FLOW -1
RC 0.060 0.043 0.060 2594.0 0.0709
RX 1000.0 1018.0 1031.0 1042.0 1052.0 1066.0 1093.0 1107.0
RY 96.3 92.2 89.9 85.9 85.7 91.5 91.2 96.3

Time of Concentration for this sub-basin is based on the following:
An rainfall areal reduction factor of 1.000

EXCESS RAINFALL VALUES EXCEEDED IN 5 -MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.25 .25 .24 .24 .24 .24 .02 .02 .02 .02 .02 .02 .01 .01 .01 .01 .01 .01

The Clark Unit Hydrograph is used for this basin.
The Natural time-area relation is used for this basin.

L= 0.618 miles, S= 331 feet/mile, Kb= .15

969075432012

35.000.414.350.35
0.416

3

205C
Sub-Basin 205C

0.059
0.25

0.367
o

100

KK
KM

KM
KM

KM
KM
KM
KM
KM
KM
KM
KM

KM
KM

KM
BA
LG
UC
UA
UA

159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178

HEC-1 INPUT PAGE

LINE ID 1 2 3 4 5 6 7 8 9 10

179
180
181

KK
KM
HC

C530R
Hydrograph combine 528530 + 205C at C530 right branch

2

205D
Sub-Basin 205D

The Clark Unit Hydrograph is used for this basin.
The Natural time-area relation is used for this basin.

Time of Concentration for this sub-basin is based on the following:
An rainfall areal reduction factor of 1.000

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.25 .25 .25 .25 .24 .24 .02 .02 .02 .02 .02 .02 .01 .01 .01 .01 .01 .01

35.000.404.350.35

L= 1.020 miles, S= 361 feet/mile, Kb= .13

0.319
0.25

KK
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
BA
LG

182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198



199
200
201

UC
UA
UA

0.425
o

100

0.279
3 12 20 43 75 90 96

Time of Concentration for this sub-basin is based on the following:
An rainfall areal reduction factor of 1.000

EXCESS RAINFALL VALUES EXCEEDED IN 5 -MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

-.25 .25 .25 .25 .24 .24 .02 .02 .02 .02 .02 .02 .01 .01 .01 .01 .01 .01

The Clark Unit Hydrograph is used for this basin.
The Natural time- area relation is used for this basin.

L= 1.357 miles, S= 358 feet/mile, Kb= .14

969075432012

35.000.404.350.35
0.541

3

205E
Sub-Basin 205E

0.218
0.25

0.517
o

100

KK
KM

KM

KM

KM

KM

KM
KM

KM

KM
KM

KM
KM
KM
KM
BA
LG
UC
UA
UA

202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221

HEC-1 INPUT PAGE

LINE 1D 1 2 3 4 5 6 7 8 9 10

222
223
224

KK
KM
HC

C529
Hydrograph combine 205D + 205E at C529

2

NOTE: 529530 too short to route

225
226
227

KK
KM
HC

C530
Hydrograph combine C529 + C530R at C530

2

228
229
230
231
232
233
234

KK 530531
KM .Normal depth channel route from C530 to C531
KM Source: Hydrology Field Reconnaissance
RS 3 FLOW -1
RC 0.060 0.059 0.060 2426.0 0.0404
RX 1000.0 1035.0 1050.0 1060.0 1075.0 1081.0 1088.0 1094.0
RY 95.9 86.5 86.2 83.1 84.0 90.2 95.6 99.3

235
236
237
238
239
240
241
242
243
244
245
246
247
248
249
250
251
252
253
254

KK
KM

KM

KM
KM
KM

KM

KM
KM
KM

KM

KM

KM

KM

KM

BA
LG
UC
UA
UA

205F
Sub-Basin 205F

The Clark Unit Hydrograph is used for this basin.
The Natural time-area relation is used for this basin.

Time of Concentration for this sub-basin is based on the following:
An rainfall areal reduction factor of 1.000

EXCESS RAINFALL VALUES EXCEEDED IN 5-M1NUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.25 .25 .24 .24 .24 .24 .02 .02 .02 .02 .02 .02 .01 .01 .01 .01 .01 .01

L= 0.786 miles, S= 326 feet/mile, Kb= .14

0.161
0.25 0.35 4.35 0.41 35.00

0.400 0.312
0 3 12 20 43 75 90 96

100

255
256
25.1

KK
KM

HC

C531
Hydrograph combine 530531 + 205F at C531

2

HEC-l INPUT PAGE

LINE ID 1 2 3 4 ..•.... 5 6 7 8 9 10

258
259
260
261
262
263
264

KK 531532
KM Normal depth channel route from C531 to C532
KM Source: Hydrology Field Reconnaissance
RS 4 FLOW -1
RC 0.060 0.065 0.060 3391.0 0.0463
RX 1000.0 1012.0 1022.0 1032.0 1050.0 1056.0 1068.0 1092.0
RY 98.8 93.8 89.1 86.4 86.5 89.1 91. 0 97.6

265 KK 205G



266
267
268
269
270
271
272
273
274
275
276
277
278
279
280
281
282
283
284

KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
BA
LG
UC
UA
UA

Sub-Basin 205G

The Clark unit Hydrograph is used for this basin.
The Natural time-area relation is used for this basin.

Time of Concentration for this sub-basin is based on the ,following:
An rainfall areal reduction factor of 1.000

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.25 .25 .24 .24 .24 .24 .02 .02 .02 .02 .02 .02 .01 .01 .01 .01 .01 .01

L= 0.924 miles, S= 338 feet/mile, Kb= .13

0.185
0.24 0.35 4.50 0.40 31.20

0.417 0.343
0 3 12 20 43 75 90 96

100

285
286
287

KK
KM
HC

C532L
Hydrograph combine 531532 + 205G at C532 left branch

2

205H
Sub-Basin 205H

The Clark Unit Hydrograph is used for this basin.
The Natural time-area relation is used for this basin.

Time of Concentration for this sub-basin is based on the following:
An rainfall areal reduction factor of 1.000

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.25 .25 .24 .24 .24 .24 .02 .02 .02 .02 .02 .02 .01 .01 .01 .01 .01 .01

31. 600.394.500.35
0.547

L= 1.464 miles, S= 325 feet/mile, Kb= .13

0.261
0.24

0.542

KK
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
BA
LG
UC

288
289
290
291
292
293
294
295
296
297
298
299
300
301
302
303
304
305

HEC-l INPUT PAGE

LINE ID _.1 _2 3 4 .. ~ 5 6 7 8 9 10

306
307

UA
UA

o
100

12 20 43 75 90 96

308
309
310

KK
KM
HC

C532
Hydrograph combine C532L + 205H at C532

2

311
312
313
314
315
316
317

KK 532533
KM Normal depth channel route from C532 to C533
KM Source: Hydrology Field Reconnaissance
RS 2 FLOW -1
RC 0.060 0.045 0.060 1555.0 0.0283
RX 1000.0 1020.0 1030.0 1048.0 1065.0 1077.0 1092.0 1119.0
RY 98.0 89.4 88.1 85.6 85.9 92.2 93.8 97.0

Time of Concentration for this sub-basin is based on the following:
An rainfall areal reduction factor of 1.000

EXCESS RAINFALL VALUES EXCEEDED IN 5 -MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.25 .25 .24 .24 .24 .24 .01 .01 .01 .01 .01 .01 .01 .01 .01 .01 .01 .01

The Clark Unit Hydrograph is used for this basin.
The Natural time-area relation is used for this basin.

L= 1.487 miles, S= 326 feet/mile, Kb= .11

969075432012

15.200.285.200.37
0.414

3

2051
Sub-Basin 2051

0.354
0.20

0.488
a

100

KK
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
BA
LG
UC
UA
UA

318
319
320
321
322
323
324
325
326
327
328
329
330
331
332
333
334
335
336
337

338
339
340

KK C533
KM Hydrograph combine 532533 + 2051 at C533
HC 2

341
342

KK 533534
KM Normal depth channel route from C533 to C534



343
344
345
346
347

KM Source: Hydrology Field Reconnaissance
RS 9 FLOW -1
RC 0.060 0.046 0.060 7145.0 0.0241
RX 1000.0 1010.0 1060.0 1073.0 1160.0 1181.0 1223.0 1237.0
RY 97.8 93.7 94.7 90.B 89.9 92.4 94.0 96.B

HEC-1 INPUT PAGE

LINE ID 1 2 3 4 5 6 7 B 9 10

348
349
350
351
352
353
354
355
356
357
358
359
360
361
362
363
364
365
366
367

KK
KM

KM
KM
KM
KM

KM
KM

KM
KM
KM
KM

KM
KM

KM
BA
LG
UC
UA
UA

205J
Sub-Basin 205J

The Clark Unit Hydrograph is used for this basin.
The Natural time-area relation is used for this basin.

Time of Concentration for this sub-basin is based on the following:
An rainfall areal reduction factor of 1.000

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.24 .24 .24 .24 .23 .23 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00

L= 1.633 miles, S= 243 feet/mile, Kb= .OB

0.369
0.21 0.35 4.90 0.30 3.50

0.479 0.427
0 3 12 20 43 75 90 96

100

368
369
370

KK
KM

HC

C534R
Hydrograph combine 533534 + 205J at C534 right branch

2

205K
Sub-Basin 205K

The Clark Unit Hydrograph is used for this basin.
The Natural time-area relation is used for this basin.

Time of Concentration for this sub-basin is based on the following:
An rainfall areal reduction factor of 1.000

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.25 .25 .25 .24 .24 .24 .01 .01 .01 .01 .00 .00 .00 .00 .00 .00 .00 .00

969075432012

1. 500.225.600.38
0.710

3

L= 1.772 miles, S= 249 feet/mile, Kb= .10

0.245
0.16

0.579
o

100

KK
KM
KM
KM

KM

KM

KM

KM

KM

KM

KM
KM

KM

KM

KM
BA
LG
UC
UA
UA

371
372
373
374
375
376
377
378
379
380
381
382
383
384
385
386
387
388
389
390

HEC-1 INPUT PAGE 10

LINE ID 1 2 3 4 5 6 7 B 9 10

391
392
393

KK
KM
HC

C534
Hydrograph combine C534R + 205K at C534

:2

394
395
396
397
398
399
400

KK 534535
KM Normal depth channel route from C534 to C535

KM Source: Hydrology Field Reconnaissance
RS 3 FLOW -1
RC 0.065 0.046 0.065 2037.0 0.0221
RX 1000.0 1010.0 1016.0 1075.0 1150.0 1162.0 1174.0 1182.0
RY 97.1 93.4 91.6 B9.6 B6.9 90.8 92.2 92.3

205L
Sub-Basin 205L

The Clark Unit Hydrograph is used for this basin.
The Natural time-area relation is used for this basin.

Time of Concentration for this sub-basin is based on the following:
An rainfall areal reduction factor of 1.000

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.24 .24 .23 .23 .23 .23 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00

0.000.295.000.36

L= 0.701 miles, S= 2B4 feet/mile, Kb= .09

0.118
0.19

KK
KM
KM
KM

KM
KM

KM
KM
KM
KM
KM
KM

KM

KM

KM

BA
LG

401
402
403
404
405
406
407
40B
409
410
411
412
413
414
415
416
417



418
419
420

UC 0.317
UA 0
UA 100

0.263
3 12 20 43 75 90 96

421
422
423

KK
KM

HC

C535
Hydrograph combine 534535 + 205L at C535

2

424
425
426
427
428
429
430

KK 535536
KM Normal depth channel route from C535 to C536
KM Source: HEC-2 Cross Section: HE 3.275
RS 8 FLOW -1
RC 0.075 0.050 0.075 2975.0 0.0236
RX 9852 .8 9871.5 9957.7 10000.0 10015.6 10052.4 10142.4 10183.6
RY 1911.6 1904.3 1906.9 1900.8 1900.8 1905.4 1905.2 1912.6

HEC-1 INPUT PAGE 11

LINE ID 1 2 3 4 5 6 7 8 9 10

205M
Sub-Basin 205M

The Clark Unit Hydrograph is used for this basin.
The HEC-1 time-area relation is used for this basin.

Time of Concentration for this sub-basin is based on the following:
An rainfall areal reduction factor of 1.000

EXCESS RAINFALL VALUES EXCEEDED IN 5 -MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.26 .26 .26 .26 .26 .26 .02 .02 .02 .02 .02 .02 .01 .01 .01 .01 .01 .01

21.000.225.400.33
0.253

L= 0.839 miles, S= 230 feet/mile, Kb= .06

0.139
0.15

0.292

KK
KM

KM

KM
KM
KM

KM
KM

KM
KM
KM
KM
KM
KM
KM
BA
LG
UC

431
432
433
434
435
436
437
438
439
440
441
442
443
444
445
446
447
448

449
450
451

KK
KM
HC

C536R
Hydrograph combine 535536 + 205M at C536 right branch

2

205N
Sub-Basin 205N

The Clark Unit Hydrograph is used for this basin.
The HEC-1 time-area relation is used for this basin.

Time of Concentration for this sub-basin is based on the following:
An rainfall areal reduction factor of 1.000

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.25 .25 .25 .25 .24 .24 .01 .01 .01 .01 .01 .00 .00 .00 .00 .00 .00 .00

0.800.215.700.39
0.503

L= 1.183 miles, S= 245 feet/mile, Kb= .10

0.156
0.15

0.450

KK
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
BA
LG
UC

452
453
454
455
456
457
458
459
460
461
462
463
464
465
466
467
468
469

470
471
472

KK
KM
HC

C5361
Hydrograph combine C536R + 205N at C536I

2

* * C536I is the total flow in Hesperus Wash upstream of Dam 36

HEC-1 INPUT PAGE 12

LINE ID 1 2 3 4 5 6 7 8 9 10

473
474
475
476
477
478
479
480
481
482
483
484

KK C5360
KM Reservoir route at C536 (Dam 36) .
RS 1 ELEV 1852.1
SV 0.00 14.41 35.94 67.64 108.61 158.07 21B.14 276.00 280.00 289.00
SV 298.02 30B.00 317.00 327.00 337.00 346.95 358.00 374.00
SE 1852.1 1866.0 1870.0 1874.0 187B.0 1882.0 1886.0 1889.0 1889.2 1889.6
SE 1890.0 1890.4 1890.8 1891.2 1B91.6 1892.0 1892.4 1893.0
SQ 0 108 16B 211 245 276 301 320 338 347
SQ 356 459 679 995 1408 1905 2477 3119 3826 5009
SE 1852.1 1858. O· 1862.0 1866.0 1870.0 1874.0 1878.0 1882.0 1886.0 1889.0
SE 1889.2 1889.6 1890.0 1890.4 1890.8 1891.2 1891.6 1892.0 1892.4 1893.0
RL 0.17



End Basin 205. Start Basin 206

485
486
487
488
489
490
491

KK 536537
KM Normal depth channel route from C536 to C537
KM Source: HEC-2 Cross Section: HE 2.729
RS 4 FLOW -1
RC 0.075 0.050 0.075 1480.0 0.0209
RX 9900 . 0 9912 . 0 994 7 . 3 997 9 . 3 1 a025 . 0 1 0044 . 5 1 0051 . 0 1 a06 0 . 0
RY 1846.5 1845.4 1843.1 1834.3 1833.6 1840.5 1843.3 1843.5

Time of Concentration for this sub-basin is based on the following:
An rainfall areal reduction factor of 1.000

EXCESS RAINFALL VALUES EXCEEDED IN 5 -MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.27 .27 .27 .27 .27 .26 .03 .02 .02 .02 .02 .02 .01 .01 .01 .01 .01 .01

The Clark Unit Hydrograph is used for this basin.
The Urban time-area relation is used for this basin.

L= 0.631 miles, S= 256 feet/mile, Kb= .04

979490847765

32.80

30

0.23

16

5.300.28
0.135

5

206A
Sub-Basin 206A

0.128
0.13

0.196
o

100

KK
KM
KM
KM
KM
KM
KM
KM
KM

KM
KM
KM
KM
KM
KM

BA
LG
UC
UA
UA

492
493
494
495
496
497
498
499
500
501
502
503
504
505
506
507
508
509
510
511

HEC-1 INPUT PAGE 13

LINE ID 1 2 3 4 5 6 7 8 9 10

512
513
514

KK
KM

HC

C537
Hydrograph combine 536537 + 206A at C537

2

515
516
517
518
519
520
521

KK
KM

KM

RS
RC
RX
RY

537538
Normal depth channel route from C537 to C538
Source: HEC-2 Cross Section: HE 2.493

3 FLOW -1
0.075 0.050 0.075 2155.0 0.0210

9946.0 9957.6 9984.8 9994.8 10000.0 10036.5 10070.1 10107.3
1817.0 1815.2 1807.4 1803.2 1803.2 1805.5 1814.3 1815.4

522
523
524
525
526
527
528
529
530
531
532
533
534
535
536
537
538
539
540
541

KK
KM

KM

KM

KM
KM
KM
KM

KM

KM

KM
KM
KM

KM
KM

BA
LG
UC
UA
UA

206B
Sub-Basin 206B

The Clark Unit Hydrograph is used for this basin.
The Urban time-area relation is used for this basin.

Time of Concentration for this sub-basin is based on the following:
An rainfall areal reduction factor of 1.000

EXCESS RAINFALL VALUES EXCEEDED IN 5-MlNUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.28 .27 .27 .27 .27 .27 .03 .03 .03 .03 .03 .03 .01 .01 .01 .01 .01 .01

L= 0.570 miles, S= 139 feet/mile, Kb= .03

0.095
0.10 0.26 5.20 0.23 41.30

0.192 0.144
0 5 16 30 65 77 84 90 94 97

100

542
543
544

KK
KM
HC

C538I
Hydrograph combine 537538 + 206B at C538I

2

545
546
547
548
549
550
551
552
553

KK C5380
KM Reservoir route at C538.
RS 1 ELEV 1778.2
SV 0.00 0.10 0.57 1.69 2.60 2.70 2.90 3.00 3.20 3.38
SV 3.60 3.90 4.10 4.30 4.60 5.10 5.60 6.10 7.10 8.10
SE 1778.2 1782.0 1784.0 1786.0 1787.1 1787.2 1787.4 1787.6 1787.8 1788.0
SE 1788.2 1788.4 1788.6 1788.8 1789.0 1789.4 1789.8 1790.2 1790.8 1791.4
SQ 0 82 133 185 207 208 212 218 226 235
SQ 249 265 286 310 338 400 482 611 942 1439

HEC-1 INPUT PAGE 14

LINE ID 1 2 3 4 5 6 7 8 9 10



554
555
556
557
558
559
560

KK
KM
KM
RS
RC
RX
RY

538540
Normal depth channel route from C538 to C540
Source: HEC-2 Cross Section: HE 1.990

6 FLOW -1
0.075 0.050 0.075 2176.0 0.0210

9907.7 9931.8 9978.4 10000.0 10041.1 10056.9 10143.7 10164.~

1767.5 1754.9 1755.2 1753.2 1753.1 1755.1 1757.3 1769.4

206C
Sub-Basin 206C

The Clark Unit Hydrograph is used for this basin.
The HEC-1 time-area relation is used for this basin.

Time of Concentration for this sub-basin is based on the following:
An rainfall areal reduction factor of 1.000

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.24 .24 .23 .23 .23 .23 .01 .01 .01 .01 .01 .01 .00 .00 .00 .00 .00 .00

12.400.404.350.32
0.376

L= 0.427 miles, S= 138 feet/mile, Kb= .07

0.024
0.21

0.275

KK
KM
KM
KM
KM
KM
KM
KM
KM
KM

KM
KM
KM

KM
KM
BA
LG
UC

561
562
563
564
565
566
567
568
569
570
571
572
573
574
575
576
577
578

579
580
581

KK
KM
HC

C540R
Hydrograph combine 538540 + 206C at C540 right branch

2

206D
Sub-Basin 206D

The Clark Unit Hydrograph is used for this basin.
The Urban time-area relation is used for this basin.

Time of Concentration for this sub-basin is based on the following:
An rainfall areal reduction factor of 1.000

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.28 .28 .28 .28 .27 .27 .03 .03 .03 .03 .03 .03 .01 .01 .01 .01 .01 .01

979490847765

41.20

30

0.18

16

5.700.26
0.162

5

L= 0.531 miles, S= 236 feet/mile, Kb= .04

0.062
0.08

0.179
o

100

KK
KM

KM
KM
KM
KM
KM
KM

KM
KM
KM
KM
KM
KM
KM
BA
LG
UC
UA
UA

582
583
584
585
586
587
588
589
590
591
592
593
594
595
596
597
598
599
600
601

HEC-1 INPUT PAGE 15

LINE ID 1 2 3 4 5 6 7 8 9 10

602
603
604
605
606
607
608

KK 539540
KM Normal depth channel route from C539 to C540
KM Source: 200 Scale Mapping
RS 5 FLOW -1
RC 0.060 0.050 0.055 1872.0 0.0256
RX 1000.0 1007.0 1016.0 1036.0 1046.0 1080.0 1150.0 1210.0
RY 1750.0 1748.0 1746.0 1744.0 1744.0 1746.0 1748.0 1750.0

206E
Sub-Basin 206E

The Clark Unit Hydrograph is used for this basin.
The HEC-1 time-area relation is used for this basin.

Time of Concentration for this sub-basin is based on the following:
An rainfall areal reduction factor of 1.000

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.23 .23 .22 .22 .22 .21 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00

1.700.404.300.35
0.308

L= 0.343 miles, S= 175 feet/mile, Kb= .09

0.023
0.23

0.263

KK
KM

KM
KM

KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
BA
LG
UC

609
610
611
612
613
614
615
616
617
618
619
620
621
622
623
624
625
626

627
628
629

KK
KM
HC

C540L
Hydrograph combine 539540 + 206E at C540 left branch

2

630 KK C540



631
632

KM
HC

Hydrograph combine C540R + C540L at C540
2

* * C540 is the end of Hesperus Wash and the start of Balboa Wash

633
634
635
636
637
638
639

KK 540541
KM Normal depth channel route from C540 to C541
KM Source~ HEC-2 Cross section~ BA 1.645
RS 11 FLOW -1
RC 0.065 0.035 0.065 4207.0 0.0204
RX 9960.8 9968.0 9975.1 9975.7 9993.2 10018.2 10297.5 10343.9
RY 1725.2 1721.8 1718.4 1716.2 1716.4 1718.4 1719.8 1730.5

HEC-l INPUT PAGE 16

LINE ID 1 2 3 4 5 6 7 8 9 10

206F
Sub-Basin 206F

The Clark unit Hydrograph is used for this basin.
The HEC-l time-area relation is used for this basin.

Time of Concentration for this sub-basin is based on the following:
An rainfall areal reduction factor of 1.000

EXCESS RAINFALL VALUES EXCEEDED IN 5 -MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.24 .23 .23 .23 .23 .22 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00

5.100.354.600.35
0.364

L= 0.975 miles, S= 217 feet/mile, Kb= .08

0.157
0.21

0.388

KK
KM
KM
KM
KM
KM

KM

KM
KM

KM
KM

KM

KM
KM
KM

BA
LG
UC

640
641
642
643
644
645
646
647
648
649
650
651
652
653
654
655
656
657

658
659
660

KK
KM
HC

C541
Hydrograph combine 540541 + 206F at C541

2

661
662
663
664
665
666
667

KK
KM
KM
RS
RC
RX

RY

541548
Normal depth channel route from C541 to C548
Source: HEC-2 Cross Section: BA 0.905

1 FLOW -1
0.060 0.045 0.060 1138.0 0.0316

9761.7 9936.7 9955.2 9986.9 9994.7 10039.2 10065.3 10066.0
1647.4 1644.1 1638.1 1637.3 1636.2 1637.5 1652.9 1653.0

206G
Sub-Basin 206G

The Clark Unit Hydrograph is used for this basin.
The HEC-1 time-area relation is used for this basin.

Time of Concentration for this sub-basin is based on the following:
An rainfall areal reduction factor of 1.000

EXCESS RAINFALL VALUES EXCEEDED IN 5 -MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.25 .25 .25 .25 .25 .24 .01 .01 .01 .01 .01 .01 .00 .00 .00 .00 .00 .00

12.500.255.200.35
0.597

L= 0.950 miles, S= 132 feet/mile, Kb= .09

0.089
0.16

0.463

KK
KM
KM

KM
KM

KM
KM
KM
KM
KM
KM
KM

KM
KM
KM
BA
LG
UC

668
669
670
671
672
673
674
675
676
677
678
679
680
681
682
683
684
685

HEC-l INPUT PAGE 17

LINE ID 1 2 3 ...•... 4 5 .•..... 6 7 8 9 10

686
687
688

KK BB523R
KM Retrieve previously diverted hydrograph at C523 in the right branch.
DR D523R

689
690
691
692
693
694
695

KK 523548
KM Normal depth channel route from C523 to C548
KM Source: 200 Scale Mapping
RS 1 FLOW -1
RC 0.040 0.018 0.040 2680.0 0.0189
RiC 1000.0 1040.0 1090.0 1130.0 1170.0 1171.2 1181.2 1196.2
RY 1646.0 1645.0 1643.8 1644.7 1644.0 1644.4 1646.0 1648.0

696
697

KK C548L
KM Hydrograph combine 541548 + 206G + BB523R at C548 left branch



698 HC 3.72

C548L is the total flow in Balboa Wash above confluence with Oxford Wash

699
700
701
702
703
704
705
706
707
708
709
710
711
712
713
714
715
716
717
718

KK
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM

KM
KM

KM

KM
BA
LG
UC
UA
UA

206H
Sub-Basin 206H

The Clark Unit Hydrograph is used for this basin.
The Urban time-area relation is used for this basin.

Time of Concentration for this sub-basin is based on the following:
An rainfall areal reduction factor of 1.000

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.27 .27 .27 .27 .27 .26 .02 .02 .02 .02 .02 .02 .01 .01 .01 .01 .01 .01

L= 0 .515 miles, S= 183 feet/mile, Kb= .07

0.059
0.11 0.31 5.70 0.19 26.10

0.263 0.248
0 5 16 30 65 77 84 90 94 97

100

719
720
721
722
723
724
725

KK
KM
KM
RS
RC
RX
RY

542543
Normal depth channel route from C542 to C543
Source: HEC-2 Cross Section: OX 0.931

2 FLOW -1
0.075 0.040 0.050 686.0 0.0066

9846.9 9881.6 9967.5 9983.2 10010.010025.0 10033.810039.6
1732.3 1723.5 1724.1 1717.8 1717.0 1724.0 1728.2 1730.7

HEC-1 INPUT PAGE 18

LINE ID 1 2 3 4 5 6 7 8 9 10

2061
Sub-Basin 2061

The Clark Unit Hydrograph is used for this basin.
The HEC-1 time-area relation is used for this basin.

Time of Concentration for this sub-basin is based on the following:
An rainfall areal reduction factor of 1.000

EXCESS RAINFALL VALUES EXCEEDED IN 5 -MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.27 .27 .27 .27 .27 .27 .03 .03 .03 .03 .03 .03 .01 .01 .01 .01 .01 .01

35.700.195.700.32
0.139

L= 0.232 miles, S= 286 feet/mile, Kb= .08

0.021
0.11

0.163

KK
KM
KM
KM

KM

KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
BA
LG
UC

726
727
728
729
730
731
732
733
734
735
736
737
738
739
740
741
742
743

744
745
746

KK
KM
HC

C543
Hydrograph combine 542543 + 2061 at C543

2

747
748
749
750
751
752
753
754

KK D543L
KM Hydrograph diversion at C543. Main flow continues in the left branch.
KM Diverted flow is in the right branch.
DT D543R
01 0 38 45 50 65 85 97 122 141 162
DI 194 350 395 432 475 522 570 612
DQ 0 38 45 50 65 85 97 122 141 162
DQ 194 350 395 425 460 500 540 575

755
756
757
758
759
760
761

KK 543544
KM Normal depth channel route from C543 to C544
KM Source: 200 Scale Mapping & Hydrology Field Reconnaissance
RS 1 FLOW -1
RC 0.040 0.018 0.040 597.0 0.0277
RX 1000.0 1020.0 1045.0 1075.0 1105.0 1106.2 1146.2 1266.2
RY 1720.0 1718.0 1712.0 1712.3 1712.0 1712.4 1714.0 1720.0

762
763
764
765
766
767
768
769
770

KK
KM
KM
KM
KM
KM
KM
KM
KM

206K
Sub-Basin 206K

The Clark Unit Hydrograph is used for this basin.
The HEC-l time-area relation is used for this basin.

Time of Concentration for this sub-basin is based on the following:
An rainfall areal reduction factor of 1.000



771 KM EXCESS RAINFALL VALUES EXCEEDED IN 5-MlNUTE INTERVALS
HEC-1 INPUT PAGE 19

LINE

772
773
774
775
776
777
778
779

ID 1 2 3 4 5 6 7 8 9 10

KM 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90
KM .25 .25 .25 .25 .25 .24 .01 .01 .01 .01 .01 .01 .00 .00 .00 .00 .00 . 00
KM
KM L= a .615 miles I S= 255 feet/mile I Kb:: .11
KM
BA 0.056
LG 0.15 0.38 5.70 0.21 5.60
UC 0.333 0.384

780
781
782

KK
KM
HC

C544
Hydrograph combine 543544 + 206K at C544

2

783
784
785
786
787
788
789

790
791
792
793
794
795

796
797
798
799
800
801
802

KK 544545
KM Normal depth channel route from C544 to C545
KM Source: 200 Scale Mapping & Hydrology Field Reconnaissance
RS 3 FLOW -1
RC 0.040 0.018 0.040 985.0 0.0234
RX 1000.0 1008.0 1018.0 1048.0 1078.0 1079.2 1089.2 1109.2
RY 1690.0 1688.0 1686.0 1686.3 1686.0 1686.4 1688.0 1689.0

KK D545L
KM Hydrograph diversion at C545. Main flow continues in the left branch.
KM Diverted flow is in the right branch.
DT D545R
DI 0 50 100 200 400 800 1600 3200 5000
DQ 0 25 50 100 200 400 800 1600 2500

KK 545546
KM Normal depth channel route from C545 to C546
KM Source: 200 Scale Mapping & Hydrology Field Reconnaissance
RS 1 FLOW -1
RC 0.040 0.018 0.040 428.0 0.0164
RX 1000.0 1020.0 1050.0 1080.0 1110.0 1111.2 1121.2 1151.2
RY 1680.0 1678.0 1676.0 1676.3 1676.0 1676.4 1678.0 1678.5

803
804
805
806
807
808
809
810
811
812
813
814
815
816

KK
KM
KM
KM
KM
KM
KM

KM
KM

KM

KM
KM
KM
KM

206L
Sub-Basin 206L

The Clark Unit Hydrograph is used for this basin.
The HEC-1 time-area relation is used for this basin.

Time of Concentration for this sub-basin is based on the following:
An rainfall areal reduction factor of 1.000

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.26 .25 .25 .25 .25 .25 .01 .01 .01 .01 .01 .01 .00 .00 .00 .00 .00 .00

L= 0.546 miles, S= 231 feet/mile, Kb:: .11
HEC-1 INPUT PAGE 20

LINE ID 1 2 3 4 5 6 7 8 9 10

817
818
819
820

KM
BA
LG
UC

0.060
0.14

0.325
0.39

0.327
5.80 0.21 14.70

821
822
823

KK
KM
HC

C546
Hydrograph combine 545546 + 206L at C546

2

824
825
826
827
828
829
830

831
832
833

834
835
836
837
838
839

KK 546547
KM Normal depth channel route from C546 to C547
KM Source: 200 Scale Mapping
RS 2 FLOW -1
RC 0.040 0.018 0.040 749.0 0.0327
RX 1000.0 1005.0 1011.0 1013.0 1029.0 1047.0 1052.0 1057.0
RY 1666.0 1664.0 1662.0 1661.9 1662.4 1662.0 1664.0 1666.0

KK BB543R
KM Retrieve previously diverted hydrograph at C543 in the right branch.
DR D543R

KK 543547
KM Normal depth channel route from C543 to CS47
KM Source: HEC-2 Cross Section: OX 0.638
RS 5 FLOW -1
RC 0.075 0.040 0.050 2395.0 0.0278
RX 9720.9 9769.0 9970.7 9985.5 10020.0 10038.1 10097.0 10102.0



840 RY 1690.4 1681.2 1683.1 1676.2 1677.0 1687.1 1687.4 1690.0

841
842
843

KK BB545R
KM Retrieve previously diverted hydrograph at C545 in the right branch.
DR D545R

844
845
846
847
848
849
850

KK 545547
KM Normal depth channel route from C545 to C547
KM Source: HEC- 2 Cross Section: OX 0.542
RS 3 FLOW -1
RC 0.075 0.040 0.050 1216.0 0.0259
RX 9668.2 9778.4 9957.9 9986.0 10012.7 10043.6 10067.6 10163.4
RY 1674.1 1674.1 1673.3 1662.1 1662.2 1680.4 1680.9 1681.1

851
852
853
854
855
856
857

KK 206J
KM Sub-Basin 206J
KM
KM The Clark Unit Hydrograph is used for this basin.
KM The Urban time-area relation is used for this basin.
KM
KM Time of Concentration for this sub-basin is based" on the following:

HEC-1 INPUT PAGE 21

LINE ID 1 2 3 4 5 6 7 8 9 10

858
859
860
861
862
863
864
865
866
867
868
869
870

KM An rainfall areal reduction factor of 1.000
KM
KM EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
KM 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90
KM .28 .28 .28 .28 .28 .28 .03 .03 .03 .03 .03 .03 .01 .01 .01 .01 .01 .01
KM

KM L= 0.502 miles, S= 214 feet/mile, Kb= .03
KM
BA 0.060
LG 0.08 0.25 5.70 0.18 44.60
UC 0.154 0.133
UA 0 5 16 30 65 77 84 90 94 97
UA 100

871
872
873

KK
KM
HC

C547
Hydrograph combine 546547 + 543547 + 545547 + 206J at C547

4 0.26

874
875
876
877
878
879
880

KK 547548
KM Normal depth channel route from C547 to C548
KM Source: HEC-2 Cross Section: OX 0.235
RS 4 FLOW -1
RC 0.075 0.040 0.050 2165.0 0.0182
RX 9910.0 9911.4 9968.5 9987.6 10017.4 10032.3 10077.4 10080.0
RY 1639.0 1638.9 1637.9 1635.7 1635.8 1641.7 1642.9 1643.0

Time of Concentration for this sub-basin is based on the following:
An rainfall areal reduction factor of 1.000

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 SO 55 60 65 70 75 80 85 90

.28 .28 .27 .27 .27 .27 .03 .03 .03 .03 .03 .03 .02 .02 .02 .02 .02 .02

The Clark Unit Hydrograph is used for this basin.
The Urban time-area relation is used for this basin.

L= 0.465 miles, S= 166 feet/mile, Kb= .03

979490847765

46.20

30

0.23

16

5.200.25
0.133

5

206M
Sub-Basin 206M

0.060
0.08

0.163
o

100

KK
KM

KM
KM
KM
KM

KM
KM
KM
KM
KM
KM
KM
KM
KM
BA
LG
UC
UA
UA

881
882
883
884
885
886
887
888
889
890
891
892
893
894
895
896
897
898
899
900

HEC-1 INPUT PAGE 22

LINE ID 1 2 3 4 5 .....•. 6 7 8 9 10

901
902
903

KK C548R
KM Hydrograph combine 547548 + 206M at C548 right branch
He 2

C548R is the total flow in Oxford Wash above confluence with Balboa Wash

904
905
906

KK
KM
HC

C548
Hydrograph combine C548L + C548R at C548

2



* * C548 is the total flow in Balboa Wash below the confluence of Balboa Wash
and Oxford Wash

907 KK 548549
908 KM Normal depth channel route from C548 to C549
909 KM Source: HEC-2 Cross Section: BAO.246
910 RS 7 FLOW -1

911 RC 0.070 0.080 0.070 3258.0 0.0172
912 RX 9889.1 9912.5 9940.2 9960.0 10026.1 10046.8 10067.8 10079.3
913 RY 1586.2 1585.7 1577.5 1573.6 1573.2 1579.5 1585.7 1586.2

914 KK 206N
915 KM Sub-Basin 206N
916 KM

917 KM The Clark Unit Hydrograph is used for this basin.
918 KM The Urban time-area relation is used for this basin.
919 KM

920 KM Time of Concentration for this sub-basin is based on the following:
921 KM An rainfall areal reduction factor of 1.000
922 KM

923 KM EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
924 KM 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90
925 KM .28 .27 .27 .27 .27 .27 .03 .03 .03 .03 .03 .03 .02 .02 .02 .02 .02 .02
926 KM
927 KM L= 0.767 miles, S= 120 feet/mile, Kb= .03
928 KM

929 BA 0.152
930 LG 0.12 0.27 4.65 0.29 51.60
931 UC 0.233 0.174
932 UA 0 5 16 30 65 77 84 90 94 97
933 UA 100

HEC-1 INPUT PAGE 23

LINE ID ....... 1 ....... 2 ....... 3 ....... 4 ....... 5 ....... 6 ....... 7 ....... 8 ....... 9 ...... 10

934 KK C549L
935 KM Hydrograph combine 548549 + 206N at C549 left branch
936 HC 2

* * C549L is the total flow in Balboa Wash above confluence with Ashbrook Wash

End Basin 206. Start Basin 207

937 KK C5990
938 KM The following is the design outflow hydrograph from Golden Eagle Park Dam
939 IN 1
940 BA 7.13
941 Q1 0 0 0 0 0 0 0 0 0 0
942 Q1 0 0 0 0 0 0 0 0 0 0
943 QI 0 0 0 0 0 0 0 0 0 0
944 QI 0 0 0 0 0 0 1 1 1 1
945 Q1 1 1 1 1 1 1 1 1 1 1
946 QI 1 2 2 2 2 2 2 2 2 3
947 QI 3 3 3 3 3 3 4 4 4 4
948 Q1 4 4 5 5 5 5 6 6 6 6
949 Qr 7 7 7 8 8 8 8 9 9 9
950 Q1 9 10 10 10 10 11 11 11 12 12
951 Q1 12 12 13 13 13 14 14 14 15 15
952 QI 15 15 16 16 16 17 17 18 18 18
953 Q1 19 19 19 20 20 21 21 22 22 23
954 QI ,23 24 24 24 25 25 26 26 27 27
955 QI 28 28 28 29 29 30 30 30 31 31
956 Q1 32 32 33 33 33 34 34 35 35 35
957 Q1 36 36 36 37 37 38 38 38 39 39
958 Q1 39 40 40 40 41 41 41 41 42 42
959 QI 42 43 43 43 44 44 45 45 45 46
960 Q1 46 46 47 47 47 47 48 48 48 48
961 01 48 49 49 49 49 49 50 50 50 50
962 Q1 50 51 51 51 51 51 51 52 52 52
963 Q1 52 52 52 52 53 53 53 53 53 53
964 01 53 53 54 54 54 54 54 54 54 54
965 or 55 55 55 55 55 55 55 55 56 56
966 01 56 56 56 56 56 56 56 57 57 57
967 01 57 57 57 57 57 57 57 58 58 58
968 01 58 58 58 58 58 58 59 59 59 59
969 01 59 59 59 59 60 60 60 60 60 60
970 01 60 60 60 61 61 61 61 61 61 61
971 01 61 61 61 61 61 61 62 62 62 62
972 01 62 62 62 62 62 62 62 62 62 63
973 01 63 63 63 63 63 63 63 63 63 63
974 01 64 64 64 64 64 64 64 64 64 64
975 01 65 65 65 65 65 65 65 65 66 66
976 Q1 66 66 66 66 66 66 67 67 67 67
977 01 67 67 67 67 68 68 68 68 68 68
978 Q1 68 68 68 68 69 69 69 69 69 69



979 01 69 69 69 69 69 69 70 70 70 70
HEC-1 INPUT PAGE 24

LINE ID ....... 1 ....... 2 ....... 3 ....... 4 ....... 5 ....... 6 ....... 7 ....... 8 ....... 9 ...... 10

980 01 70 70 70 70 70 70 70 7;L 71 71
981 01 71 71 71 71 71 71 71 71 71 153
982 01 72 72 72 72 72 72 72 72 72 73
983 01 73 73 73 73 73 73 73 74 74 74
984 01 74 74 74 74 74 75 75 75 75 75
985 01 75 75 75 76 76 76 76 76 76 77
986 01 77 77 77 77 77 78 78 78 78 78
987 01 78 79 79 79 79 79 80 80 80 80
988 01 80 80 81 81 81 81 81 82 82 82
989 01 82 82 83 83 83 83 83 84 84 84
990 01 84 84 84 85 85 85 85 85 86 86
991 01 86 86 86 87 87 87 87 87 88 88
992 01 88 88 89 89 89 89 90 90 90 90
993 01 91 91 91 91 92 92 92 93 93 93
994 01 93 94 94 94 95 95 95 95 96 96
995 01 96 97 97 97 97 98 98 98 99 99
996 01 99 99 100 100 100 101 101 101 102 102
997 01 102 103 103 103 104 104 104 105 105 105
998 01 106 106 106 107 107 107 108 108 108 109
999 01 109 110 110 110 III 111 112 112 112 113

1000 01 113 114 114 115 115 115 116 116 117 117
1001 01 117 118 118 119 119 119 120 120 121 121
1002 01 121 122 122 123 123 124 124 125 125 125
1003 01 126 126 127 127 128 128 129 129 130 130
1004 01 131 131 132 132 133 133 134 134 135 135
1005 01 136 136 137 138 138 139 139 140 141 141
1006 01 142 143 143 144 145 145 146 147 147 148
1007 OJ 149 150 150 151 152 153 153 154 155 156
1008 01 157 158 159 160 161 162 163 164 165 166
1009 01 167 168 169 170 172 173 174 175 176 178
1010 01 179 181 183 186 189 193 197 203 210 219
1011 01 157 265 257 284 308 337 358 384 416 451
1012 Q1 475 500 532 571 615 662 684 712 744 781
1013 QI 820 830 842 856 871 888 906 926 947 956
1014 01 965 975 986 997 1009 1021 1033 1045 1057 1064
1015 QI 1071 1078 1085 1091 1098 1104 1110 1116 1122 1128
1016 QI 1133 1138 1143 1147 1152 1155 1158 1161 1163 1165
1017 Q1 1168 1170 1172 1174 1175 1177 1179 1180 1181 1183
1018 Q1 1184 1185 1186 1186 1187 1188 1188 1189 1189 1190
1019 Q1 1190 1190 1190 1190 1190 1190 1190 1190 1189 1189
1020 Q1 1189 1188 1188 1187 1187 1187 1186 1185 1185 1184
1021 QI 1184 1183 1182 1182 1181 1180 1179 1179 1178 1177
1022 Ql 1176 1176 1175 1174 1173 1172 1171 1171 1170 1169
1023 Q1 1168 1167 1166 1165 1164 1163 1163 1162 1161 1160
1024 01 1159 1158 1157 1156 1155 1154 1153 1151 1150 1149
1025 01 1147 1146 1145 1144 1142 1141 1140 1138 1137 1136
1026 Q1 1134 1133 1132 1130 1129 1128 1127 1125 1124 1123
1027 Q1 1121 1120 1119 1118 1116 1115 1114 1112 1111 1110
1028 01 1109 1107 1106 1105 1104 1102 1101 1100 1099 1098
1029 OJ 1096 1095 1094 1093 1092 1090 1089 1088 1087 1086
1030 01 1084 1083 1082 1081 lOBO 1079 1077 1076 1075 1074
1031 Q1 1073 1072 1071 1070 1068 1067 1066 1065 1064 1063
1032 Q1 1062 1061 1060 1058 1057 1055 1053 1051 1050 1048
1033 QI 1046 1044 1043 1041 1039 1037 1036 1034 1032 1031
1034 QI 1029 1028 1026 1024 1023 1021 1020 1018 1016 1015

HEC-1 INPUT PAGE 25

LINE ID ....... 1 ....... 2 ....... 3 ....... 4 ....... 5 ....... 6 ....... 7 ....... 8 ....... 9 ...... 10

1035 01 1013 1012 1010 1009 1007 1006 1004 1003 1001 1000
1036 01 998 997 995 994 992 991 989 988 986 985
1037 01 984 982 981 979 978 976 975 974 972 971
1038 01 969 968 966 965 964 962 961 959 958 957
1039 01 955 954 952 951 950 948 947 945 941 938
1040 01 934 931 927 924 921 917 914 911 908 904
1041 Ql 901 898 895 892 889 885 882 879 876 873
1042 01 869 866 863 859 856 852 849 845 842 838
1043 Ql 835 831 828 824 820 810 795 783 771 761
1044 Q1 752 743 735 728 721 715 709 704 698 693
1045 01 688 684 679 674 670 666 660 651 644 638
1046 01 632 627 623 619 616 612 609 606 603 600
1047 QI 598 595 593 591 588 586 584 583 581 579
1048 01 577 576 574 573 571 570 569 567 566 564
1049 01 563 561 560 558 556 555 553 551 549 548
1050 01 546 544 543 541 539 537 535 534 532 530
1051 or 528 526 524 523 521 519 517 515 513 511
1052 QI 510 508 506 504 502 501 499 497 496 494
1053 01 492 491 489 488 486 485 483 482 480 479
1054 Q1 477 476 475 473 472 470 469 467 466 464
1055 01 462 459 456 454 452 450 448 446 444 442
1056 Q1 440 438 435 433 431 429 426 423 421 418
1057 QI 415 413 410 408 405 403 400 398 396 393
1058 Q1 391 389 386 384 382 379 377 374 372 370
1059 01 367 365 363 360 358 355 353 350 348 345
1060 Q1 342 339 337 334 332 329 327 325 322 320
1061 QI 317 315 312 310 308 305 303 301 298 296
1062 QI 294 292 289 287 285 283 281 279 278 276
1063 01 274 272 271 269 267 265 264 262 260 259
1064 OI 257 256 254 253 251 250 248 247 246 245
1065 01 243 242 241 240 239 237 236 235 234 233



1066 QI 232 231 230 229 228 227 226 225 224 223
1067 QI 222 221 220 219 218 217 216 215 214 214
1068 QI 213 212 211 210 210 209 208 207 207 206
1069 QI 205 204 203 202 201 200 199 198 197 196
1070 QI 196 195 194 193 192 191 190 189 188 187
1071 QI 186 186 185 183 182 181 180 17,9 178 177
1072 QI 176 175 174 173 172 171 169 168 167 166
1073 QI 165 164 163 162 161 160 159 158 157 156
1074 QI 155 154 154 153 152 151 150 149 148 147
1075 Q1 146 145 145 144 143 142 141 140 140 139
1076 Q1 138 138 137 136 135 135 134 133 133 132
1077 Q1 132 131 131 130 130 129 129 128 128 127
1078 QI 126 126 125 125 124 123 123 122 122 121
1079 Q1 121 120 120 120 119 119 118 118 117 117
1080 QI 116 116 115 114 114 113 113 112 112 111
1081 QI III 110 110 109 109 108 108 107 107 106
1082 QI 106 106 105 105 104 104 103 102 102 101
1083 QI 100 100 99 98 97 96 96 95 94 93
1084 QI 92 91 91 90 89 88 88 87 86 85
1085 QI 85 84 83 82 81 80 79 78 77 76
1086 QI 75 75 74 73 72 71 71 70 69 69
1087 QI 68 68 67 66 66 65 65 64 64 63
1088 QI 63 62 62 61 61 6'1 60 60 59 59
1089 QI 59 58 58 57 57 57 56 56 56 55

HEC-l INPUT PAGE 26

LINE ID ....... 1 ....... 2 ....... 3 ....... 4 ....... 5 ....... 6 ....... 7 ....... 8 ....... 9 ...... 10

1090 QI 55 55 54 54 54 53 53 53 52 52
1091 QI 52 51 51 51 50 50 50 49 49 49
1092 QI 48 48 48 47 47 47 46 46 46 45
1093 QI 4S 45 44 44 44 43 43 43 42 42
1094 QI 42 41 41 41 40 40 40 39 39 38
1095 QI 38 38 37 37 37 36 36 35 3S 34
1096 QI 34 34 33 33 32 32 31 31 31 30
1097 QI 30 30 29 29 29 28 28 28 27 27
1098 QI 27 27 26 26 25 25 25 24 24 24
1099 QI 23 23 23 22 22 21 21 21 20 20
1100 QI 19 19 19 18 18 18 17 17 17 16
1101 QI 16 16 15 15 15 14 14 14 13 13
1102 QI 13 12 12 12 12 11 11 11 11 10
1103 QI 10 10 10 10 9 9 9 9 8 8
1104 QI 8 8 8 7 7 7 7 7 7 6
1105 QI 6 6 6 6 6 5 5 5 5 5
1106 Q1 5 5 4 4 4 4 4 4 4 4
1107 QI 4 3 3 3 3 3 3 3 3 3
1108 QI 3 3 3 2 2 2 2 2 2 2
1109 Q1 2 2 2 2 2 2 2 2 2 2
1110 Q1 2 1 1 1 1 1 1 1 1 1
1111 Q1 1 1 1 1 1 1 1 1 1 1
1112 Q1 1 1 1 1 1 1 1 1 1 1
1113 QI 1 1 1 1 1 1 1 1 0 0
1114 QI 0 0 0 0 0 0 0 0 0 0
1115 QI 0 0 0 0 0 0 0 0 0 0
1116 QI a 0 0 0 0 0 0 0 0 0
1117 QI 0 0 0 0 0 0 0 0 0 0
1118 QI 0 0 a 0 0 0 0 0 0 0
1119 QI 0 0 0 0 0 0 0 0 0 0
1120 QI 0 0 0 0 0 0 0 0 0 0
1121 IN 15

End Basin 210. Start Basin 211

1122 KK 599608
1123 KM Normal depth channel route from C599 to C608
1124 KM Source: HEC-2 Cross Section: AS 3.621
1125 RS 2 FLOW -1
1126 RC 0.055 0.045 0.025 1476.0 0.0148
1127 RX 9675.4 9726.8 9929.0 9990.7 10005.9 10033.3 10061.9 10082.2
1128 RY 1691.3 1687.2 1685.5 1678.6 1678.1 1682.1 1689.8 1691.8

1129 KK 211K
1130 KM Sub-Basin 211K
1131 KM

1132 KM The Clark Unit Hydrograph is used for this basin.
1133 KM The HEC-1 time-area relation is used for this basin.
1134 KM
1135 KM Time of Concentration for this sub-basin is based on the following:
1136 KM An rainfall areal reduction factor of 1.000
1137 KM

HEC-1 INPUT PAGE 27

LINE ID ....... 1 ....... 2 ....... 3 ....... 4 ....... 5 ....... 6 ....... 7 ....... 8 ....... 9 ...... 10

1138 KM EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
1139 KM 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90
1140 KM .26 .26 .26 .26 .26 .25 .02 .02 .02 .02 .02 .02 .01 .01 .01 .01 .01 .01
1141 KM
1142 KM L= 0.376 miles, S= 157 feet/mile, Kb= .08
1143 KM
1144 BA 0.102
1145 LG 0.18 0.38 6.00 0.18 17.80



1146 UC 0.254 0.136

1147
1148
1149

KK C608L
KM Hydrograph combine 599608 + 211K at C60S left branch
HC 2

1150
1151
1152
1153
1154
1155
1156
1157
1158
1159
1160
1161
1162
1163
1164
1165
1166
1167
1168
1169

KK
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM

BA
LG
UC
VA
UA

211G
Sub-Basin 211G

The Clark Unit Hydrograph is used for this basin.
The Urban time-area relation is used for this basin.

Time of Concentration for this sub-basin is based on the following:
An rainfall areal reduction factor of 1.000

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.30 .30 .29 .29 .29 .29 .05 .05 .05 .05 .05 .05 .03 .03 .03 .03 .03 .03

L= 0.448 miles t S= 190 feet/mile, Kb= .04

0.008
0.06 0.25 5.70 0.18 90.00

0.175 0.454
0 5 16 30 65 77 84 90 94

100
97

1170
1171
1172
1173
1174
1175
1176

KK 604606
KM Normal depth channel route from C604 to C606
KM Source: 200 Scale Mapping
RS 11 FLOW -1
RC 0.040 0.018 0.040 2784.0 0.0647
RX 1000.0 1040.0 1060.0 1076.0 1092.0 1093.2 1098.2 1113.2
RY 1814.0 1811.0 1810.8 1811.1 1810.8 1811.2 1812.0 1816.0

1177
1178
1179
1180
1181
1182
1183
1184

KK
KM
KM
KM
KM
KM
KM
KM

2111
Sub-Basin 2111

The Clark Unit Hydrograph is used for this basin.
The Natural time-area relation is used for this basin.

Time of Concentration for this sub-basin is based on the following:
An rainfall areal reduction factor 'of 1.000

HEC-1 INPUT PAGE 28

LINE

1185
1186
1187
1188
1189
1190
1191
1192
1193
1194
1195
1196

1197
1198
1199

ID 1 2 3 4 5 6 7 8 9 10

KM
KM EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
KM 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90
KM .27 .27 .27 .26 .26 .26 .02 .02 .02 .02 .02 .02 .01 .01 .01 .01 .01 .01
KM
KM L= 0.626 miles t S= 257 feet/mile, Kb= .11
KM
BA 0.041
LG 0.13 0.39 5.70 0.20 35.00
UC 0.329 0.459
UA 0 3 12 20 43 75 90 96
UA 100

KK C606R
KM Hydrograph combine 604606 + 2111 at C606 right branch
HC 2

1200
1201
1202
1203
1204
1205
1206
1207
1208
1209
1210
1211
1212
1213
1214
1215
1216
1217
1218
1219

KK
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM

KM
KM

BA
LG
UC
UA
UA

211H
Sub-Basin 211H

The Clark Unit Hydrograph is used for this basin.
The Natural time-area relation is used for this basin.

Time of Concentration for this sub-basin is based on the following:
An rainfall areal reduction factor of 1.000

EXCESS RAINFALL VALUES EXCEEDED IN 5 -MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.26 .25 .25 .25 .25 .25 .01 .01 .01 .01 .01 .01 .00 .00 .00 .00 .00 .00

L= 0.501 miles, S= 289 feet/mile t Kb= .11

0.073
0.15 0.40 6.00 0.18 3.40

0.288 0.236
0 3 12 20 43 75 90

100

1220
1221
1222

KK C6050
KM Reservoir route at CG05.
RS 1 ELEV 1 722 . 5



1223
1224
1225
1226
1227
1228

LINE

SV o .00 0.20 0.20 0.20 0.20 0.30 0.30 0.30 0.40 0.60
SV 0.70 0.90 1. 00 1. 20 1.40 1. 60 1. 90 2.80 3.40 4.10
SE 1722.5 1726.8 1727.0 1727.2 1727.4 1727.6 1727.8 1728.0 1728.2 1728.4
SE 1728.6 1728 .8 1729.0 1729.2 1729.4 1729.6 1730.0 1730.4 1730.7 1731.0
SQ 0 0 5 10 20 43 63 73 78 85
SQ 91 96 101 105 109 113 122 130 136 200

HEC-1 INPUT PAGE 29

ID ....... 1 ....... 2 ....... 3 ....... 4 ....... 5 ....... 6 ....... 7 ....... 8 ....... 9 ...... 10

1229
1230
1231

KK
KM
HC

C606
Hydrograph combine C606R + C6050 at C606

2

1232
1233
1234
1235
1236
1237
1238

KK 606607
KM Normal depth channel route from C606 to C607
KM Source: 200 Scale Mapping
RS 2 FLOW -1
RC 0.020 0.055 0.035 1061.0 0.0286
RX 1000.0 1032.0 1082.0 1095.0 1105.0 1117.0 1123.0 1153.0
RY 1704.3 1704.0 1703.5 1700.0 1700.0 1703.0 1704.0 1706.0

211J
Sub-Basin 211J

The Clark Unit Hydrograph is used for this basin.
The HEC-1 time-area relation is used for this basin.

Time of Concentration for this sub-basin is based on the following:
An rainfall areal reduction factor of 1.000

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.27 .27 .27 .27 .26 .26 .03 .02 .02 .02 .02 .02 .01 .01 .01 .01 .01 .01

32.400.186.200.37
0.272

L= 0.249 miles, S= 166 feet/mile, Kb= .11

0.015
0.13

0.238

KK
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
BA
LG
UC

1239
1240
1241
1242
1243
1244
1245
1246
1247
1248
1249
1250
1251
1252
1253
1254
1255
1256

1257
1258
1259

KK
KM
HC

C607
Hydrograph combine 606607 + 211J at C607

2

1260
1261
1262
1263
1264
1265
1266

KK 607608
KM Normal depth channel route from C607 to C608
KM Source: 200 Scale Mapping
RS 2 FLOW -1
RC 0.040 0.050 0.035 1008.0 0.0145
RX 1000.0 1060.0 1070.0 1082.0 1083.0 1095.0 1115.0 1133.0
RY 1688.0 1686.0 1684.0 1681.0 1681.0 1684.0 1685.0 1685.4

1267
1268
1269

KK
KM
HC

C608
Hydrograph combine C608L + 607608 at C608

2

HEC-1 INPUT PAGE 30

LINE ID 1 2 3 4 5 6 7 8 9 10

1270
1271
1272
1273
1274
1275
1276

KK 608613
KM Normal depth channel route from C608 to C613
KM Source: HEC-2 Cross Section: AS 3.421
RS 1 FLOW -1
RC 0.100 0.045 0.100 1338.0 0.0202
RX 9885.0 9887.9 9957.3 9986.7 10012.9 10054.7 10086.3 10122.2
RY 1670.2 1670.1 1668.0 1660.0 1659.9 1661.6 1669.9 1670.8

Move to the top of Sunflower Wash

1277
1278
1279
1280
1281
1282
1283
1284
1285
1286
1287
1288
1289

KK 211M
KM Sub-Basin 211M'
KM
KM The Clark Unit Hydrograph is used for this basin.
KM The Natural time-area relation is used for this basin.
KM
KM Time of Concentration for this SUb-basin is based on the following:
KM An rainfall areal reduction factor of 1.000
KM
KM EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
KM 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90
KM .27 .26 .26 .26 .26 .26 .02 .02 .02 .02 .02 .02 .01 .01 .01 .01 .01 .01
KM



266 feet/mile, Kb= .11L= 0.541 miles, S=1290
1291
1292
1293
1294
1295
1296

KM
KM
BA
LG
UC
UA
UA

0.081
0.13

0.304
o

100

0.39
0.252

3

5.70 0.21 30.30

12 20 43 7;; 90 96

1297
1298
1299
1300
1301
1302
1303

KK 610611
KM Normal depth channel route from C610 to 1611
KM Source: HEC-2 Cross Section: SU 0.216
RS 2 FLOW -1
RC 0.050 0.045 0.050 1090.0 0.0211
RX 9911.9 9948.1 9973.6 9988.6 10007.1 10027.0 10049.8 10143.7
RY 1699.3 1691.7 1686.3 1680.1 1679.7 1686.6 1687.3 1698.6

1304
1305
1306
1307
1308
1309
1310
1311
1312
1313

KK
KM

KM
KM

KM
KM
KM

KM
KM
KM

211N
Sub-Basin 211N

The Clark Unit Hydrograph is used for this basin.
The HEC-1 time-area relation is used for this basin.

Time of Concentration for this sub-basin is based on the following:
An rainfall areal reduction factor of 1.000

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
HEC-l INPUT PAGE 31

LINE ID 1 2 .. - 3 4 5 ..•.... 6 7 8 9 10

1314
1315
1316
1317
1318
1319
1320
1321

KM 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90
KM .26 .26 .26 .26 .26 .25 .02 .02 .02 .02 .02 .02 .01 .01 .01 .01 .01 .01
KM

KM L= 0.261 miles, S= 235 feet/mile, Kb= .12
KM

BA 0.020
LG 0.14 0.39 5.70 0.20 20.20
UC 0.229 0.226

1322
1323
1324

KK
KM
HC

C611R
Hydrograph combine 610611 + 211N at C611 right branch

2

2110
Sub-Basin 2110

The Clark Unit Hydrograph is used for this basin.
The HEC-1 time-area relation is used for this basin.

Time of Concentration for this sub-basin is based on the following:
An rainfall areal reduction factor of 1.000

EXCESS RAINFALL VALUES EXCEEDED IN 5-MlNUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.27 .27 .27 .26 .26 .26 .02 .02 .02 .02 .02 .02 .01 .01 .01 .01 .01 .01

34.600.205.700.39
0.225

L= 0.371 miles, S= 257 feet/mile, Kb= .11

0.041
0.13

0.254

KK
KM
KM
KM
KM

KM
KM
KM

KM

KM

KM
KM
KM
KM

KM

BA
LG
UC

1325
1326
1327
1328
1329
1330
1331
1332
1333
1334
1335
1336
1337
1338
1339
1340
1341
1342

1343
1344
1345
1346
1347
1348
1349
1350
1351

KK C6090
KM Reservoir route at C609.
RS 1 ELEV 1694.0
SV 0.00 0.10 0.21 0.50 0.86 1.40 1. 93 2.60 3.10 3.20
SV 3.39 3.60 3.80 4.00 4.10 4.30 4.50 4.70 4.90 5.10
SE 1694.0 1695.0 1696.0 1697.0 1698.0 1699.0 1700.0 1701.0 1701.6 1701. 8
SE 1702.0 1702 .2 1702.4 1702.6 1702.8 1703.0 1703.2 1703.4 1703.6 1703.8
SQ 0 6 16 33 48 59 68 75 79 85
SQ 108 149 209 289 390 512 658 829 1025 1247

1352
1353
1354
1355
1356
1357
1358

KK 609611
KM Normal depth channel route from C609 to C611
KM Source: 200 Scale Mapping
RS 1 FLOW -1
RC 0.035 0.050 0.035 470.0 0.0200
RX 1000.0 1025.0 1050.0 1054.0 1064.0 1068.0 1088.0 1103.0
RY 1690.0 1688.0 1684.0 1682.0 1682.0 1684.0 1688.0 1690.0

HEC-1 INPUT PAGE 32

LINE ID 1 2 3 4 5 6 7 8 ...••.. 9 10

1359
1360
1361

KK C611I
KM Hydrograph combine 609611 + C611R at C611I
HC 2



1362
1363
1364
1365
1366
1367
1368
1369
1370

1371
1372
1373
1374
1375
1376
1377
1378

1379
1380
1381
1382
1383
1384
1385

KK C6110
KM Reservoir route at C611.
RS 1 ELEV 1668.4
SV 0.00 0.41 1.10 2.49 4.34 6.64 6.72 6.81 6.89 6.97
SV 7.06 7.14 7.22 7.31 7.39 7.47 7.56 7. 6~ 7.72 7.81
SE 1674.0 1676 . 0 1678.0 1680.0 1682.0 1684.0 1684.2 1684.4 1684.6 1684.8
SE 1685.0 1685.2 1685.4 1685.6 1685.8 1686.0 1686.2 1686.4 1686.6 1686.8
SQ 0 0 86 117 141 162 164 170 181 199
SQ 225 262 313 378 460 558 673 807 958 1118

KK D611L
KM Hydrograph diversion at C611. Main flow continues in the left branch.
KM Diverted flow is in the right branch.
DT D611R
DI 0 0 86 117 141 162 164 170 181 199
DI 225 262 313 378 460 558 673 807 958 1118
DQ 0 0 86 117 141 162 164 165 167 169
DQ 171 173 175 176 178 180 182 183 185 187

KK 611612
KM Normal depth channel route from C611 to C612
KM Source: 200 Scale Mapping
RS 1 FLOW -1
RC 0.040 0.018 0.040 925.0 0.0270
RX 1000.01020.01023.01041.01059.01060.21071.21136.2
RY 1666.0 1664.0 1663.5 1663.9 1663.5 1663.9 1664.0 1666.0

1386
1387
1388
1389
1390
1391
1392
1393
1394
1395
1396
1397
1398
1399
1400
1401
1402
1403
1404

KK
KM
KM
KM
KM

KM
KM
KM
KM
KM

KM
KM
KM

KM
KM

BA
LG
UC
UA

211P
Sub-Basin 211P

The Clark Unit Hydrograph is used for this basin.
The Urban time-area relation is used for this basin.

Time of Concentration for this sub-basin is based on the following:
An rainfall areal reduction factor of 1.000

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.29 .29 .28 .28 .28 .28 .04 .04 .04 .04 .04 .04 .02 .02 .02 .02 .02 .02

L= 0.307 miles, S= 192 feet/mile, Kb= .03

0.033
0.08 0.15 7.00 0.11 44.90

0.125 0.099
0 5 16 30 65 77 84 90 94 97

HEC-l INPUT PAGE 33

LINE ID 1 2 3 4 5 6 7 8 9 10

1405

1406
1407
1408

UA

KK
KM
HC

100

C612
Hydrograph combine 611612 + 211P at C612

2

* * NOTE: 612613 is too short to route

1409
1410
1411

1412
1413
1414
1415
1416
1417
1418

1419
1420
1421
1422
1423
1424
1425
1426
1427
1428
1429
1430
1431
1432
1433

KK
KM
HC

KK
KM
KM

RS
RC
RX
RY

KK
KM
KM

KM
KM
KM
KM

KM

KM

KM
KM
KM
KM
KM
KM

C613
Hydrograph combine 608613 + C612 at C613

2

613621
Normal depth channel route from C613 to C621
Source: HEC-2 Cross Section: AS 3.241

1 FLOW -1
0.100 0.045 0.100 718.0 0.0251

9695.4 9884.0 9985.0 9991.1 10033.8 10062.8 10097.5 10165.1
1655.51647.51645.81641.11640.61642.11648.71654.3

211L
Sub-Basin 211L

The Clark Unit Hydrograph is used for this basin.
The Urban time-area relation is used for this basin.

Time of Concentration for this sub-basin is based on the following:
An rainfall areal reduction factor of 1.000

EXCESS RAINFALL VALUES EXCEEDED IN 5-MlNUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.26 .26 .26 .26 .26 .25 .02 .02 .02 .02 .02 .02 .01 .01 .01 .01 .01 .01

L= 0.508 miles, S= 181 feet/mile, Kb= .04



1434
1435
1436
1437
1438

BA 0.096
LG 0.16 0.28 4.35 0.36 37.80
UC 0.196 0.134
UA 0 5 16 30 65 77 84
UA 100

90 94 97

1439
1440
1441

KK C621L
KM Hydrograph combine 613621 + 211L at C621 left branch
HC 2

* * Move to the top of Arrow Wash

HEC-1 INPUT PAGE 34

LINE ID 1 2 3 ....•.. 4 5 6 7 .•..... 8., .•... 9 •..... 10

211Q
Sub-Basin 211Q

The Clark Unit Hydrograph is used for this basin.
The HEC-1 time-area relation is used for this basin.

Time of Concentration for this sub-basin is based on the following:
An rainfall areal reduction factor of 1.000

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.26 .25 .25 .25 .25 .25 .01 .01 .01 .01 .01 .01 .00 .00 .00 .00 .00 .00

8.500.205.70'0.38
0.201

L= 0.255 miles, S= 295 feet/mile, Kb= .12

0.021
0.14

0.213

KK
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
BA
LG
UC

1442
1443
1444
1445
1446
1447
1448
1449
1450
1451
1452
1453
1454
1455
1456
1457
1458
1459

1460
1461
1462
1463
1464
1465
1466

KK 616617
KM Normal depth channel route from C616 to C617
KM Source: 200 Scale Mapping
RS 3 FLOW -1
RC 0.070 0.060 0.070 1131.0 0.0553
RX 1000.0 1008.0 1015.0 1045.0 1050.0 1080.0 1100.0 1110.0
RY 1834.0 1832.0 1830.0 1826.0 1826.0 1830.0 1834.0 1836.0

211R
Sub-Basin 211R

The Clark Unit Hydrograph is used for this basin.
The HEC-1 time-area relation is used for this basin.

Time of Concentration for this sub-basin is based on the following:
An rainfall areal reduction factor of 1.000

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.26 .26 .26 .26 .26 .26 .02 .02 .02 .02 .02 .02 .01 .01 .01 .01 .01 .01

22.000.205.700.38
0.251

L= 0.572 miles, S= 271 feet/mile, Kb= .10

0.084
0.13

0.296

KK
KM
KM
KM
KM
KM'

KM
KM
KM
KM
KM
KM
KM
KM
KM
BA
LG
UC

1467
1468
1469
1470
1471
1472
1473
1474
1475
1476
1477
1478
1479
1480
1481
1482
1483
1484

HEC-1 INPUT PAGE 35

LINE ID 1 2 3 4 5 6 7 8 .....•. 9 10

1485
1486
1487

KK
KM
HC

C617L
Hydrograph combine 616617 + 211R at C617 left branch

2

211U
Sub-Basin 211U

The Clark Unit Hydrograph is used for this basin.
The Urban time-area relation is used for this basin.

Time of Concentration for this sub-basin is based on the following:
An rainfall areal reduction factor of 1.000

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.29 .29 .28 .28 .28 .28 .04 .04 .04 .04 .04 .04 .02 .02 .02 .02 .02 .02

65.500.185.700.26

L= 0.831 miles, S= 214 feet/mile, Kh= .04

0.027
0.07

KK
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
BA
LG

1488
1489
1490
1491
1492
1493
1494
1495
1496
1497
1498
1499
1500
1501
1502
1503
1504



1505
1506
1507

UC
UA
UA

0.229
o

100

0.483
5 16 30 65 77 84 90 94 97

1508
1509
1510
1511
1512
1513

KK D614L
KM Hydrograph diversion at C614. Main flow continues in the left branch.
KM Diverted flow is in the right branch.
DT D614R
DI 0 4.3 8.5 20.0 49.0 85.5
DQ 0 2.5 5.0 13.5 35.0 60.0

1514
1515
1516

KK C617
KM Hydrograph combine C617L + D614L at C617
HC 2

1517
1518
1519
1520
1521
1522
1523

KK 617618
KM Normal depth channel route from C617 to C618
KM Source: HEC-2 Cross Section: AR 0.836
RS 5 FLOW -1
RC 0.070 0.060 0.070 1912.0 0.0345
RX 9 983 . 3 9 987 . 2 998 9 . 2 9991 . 1 1 0031 . 5 10 053 . 5 1 0070 . 6 10 097 . 7
RY 1766.5 1762.3 1760.2 1758.1 1757.8 1760.8 1764.2 1770.6

HEC-1 INPUT PAGE 36

LINE ID 1 2 3 4 5 6 7 8 9 10

211S
Sub-Basin 211S

The Clark Unit Hydrograph is used for this basin.
The HEC-1 time-area relation is used for this basin.

Time of Concentration for this sub-basin is based on the following:
An rainfall areal reduction factor of 1.000

EXCESS RAINFALL VALUES EXCEEDED IN 5 -MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.27 .26 .26 .26 .26 .26 .02 .02 .02 .02 .02 .02 .01 .01 .01 .01 .01 .01

26.100.205.700.36
0.241

L= 0.445 miles, S= 272 feet/mile, Kb= .10

0.050
0.13

0.263

KK
KM

KM
KM

KM
KM
KM
KM
KM
KM

KM
KM
KM
KM
KM
BA
LG
UC

1524
1525
1526
1527
1528
1529
1530
1531
1532
1533
1534
1535
1536
1537
1538
1539
1540
1541

1542
1543
1544

KI<

KM
HC

C618I
Hydrograph combine 617618 + 211S at C618I

2

1545
1546
1547
1548
1549
1550
1551
1552
1553

KK C6180
KM Reservoir route at C618.
RS 1 ELEV 1730.6
SV 0.00 0.01 0.06 0.24 0.50 0.75 1.20 1.66 2.30 2.94
SV 3.20 3.30 3.40 3.60 3.80 3.90 4.10 4.30 4.50 4.65
SE 1730.6 1734.0 1736.0 1738.0 1739.0 1740.0 1741. 0 1742.0 1743.0 1744.0
SE 1744.3 1744.4 1744.6 1744.8 1745.0 1745.2 1745.4 1745.6 1745.8 1746.0
SQ 0 2.2 2.6 3.0 3.1 3.2 3.3 3.5 3.6 3.7
SQ 3.7 3.8 8 21 48 88 143 212 295 390

1554
1555
1556

KK BB614R
KM Retrieve previously diverted hydrograph at C614 in the right branch.
DR D614R

1557
1558
1559
1560
1561
1562
1563

KK 614615
KM Normal depth channel route from C614 to C6I5
KM Source: Hydrology Field Reconnaissance
RS 2 FLOW -1
RC 0.040 0.018 0.040 1114.0 0.0397
RX 1000.0 1020.0 1025.0 1059.0 1091.0 1093.0 1098.0 1103.0
RY 1828.0 1822.0 1821.5 1822.2 1821.8 1822.0 1824.0 1826.0

HEC-1 INPUT PAGE 37

LINE ID 1 2 3 4 5 6 ......• 7 8 9 •..... 10

1564
1565
1566
1567
1568
1569
1570
1571
1572
1573

KK 211V
KM Sub-Basin 211V
KM
KM The Clark Unit Hydrograph is used for this basin.
KM The Urban time-area relation is used for this basin.
KM
KM Time of Concentration for this sub-basin is based on the following:
KM An rainfall areal reduction factor of 1.000
KM
KM EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS



1574
1575
1576
1577
1578
1579
1580
1581
1582
1583

1584
1585
1586

KM 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90
KM .30 .30 .29 .29 .29 .29 .05 .05 .05 .05 .05 .05 .03 .03 .03 .03 .03 .03
KM
KM L= 0.222 miles, S= 212 feet/mile, Kb= .04
KM
BA 0.005
LG 0.06 0.25 5.80 0.18 90.00
UC 0.117 0.212
UA 0 5 16 30 65 77 84 90 94 97
UA 100

KK C615
KM Hydrograph combine 614615 + 211V at C615
HC 2 0.03

1587
1588
1589
1590
1591
1592

1593
1594
1595
1596
1597
1598
1599

KK D615L
KM Hydrograph diversion at C615. Main flow continues in the left branch.
KM Diverted flow is in the right branch.
DT D615R
DI 0 1.3 2.5 5.3 8.6 14.2 23.0 36.8 55.5 77.5
DQ 0 0 0 1.3 2.6 4.2 7.0 12.8 19.5 29.5

KK 615618
KM Normal depth channel route from C615 to C618
KM Source: Hydrology Field Reconnaissance
RS 1 FLOW -1
RC 0.040 0.018 0.040 499.0 0.1338
RX 1000.0 1008.0 1009.2 1013 .2 1027.2 1028.4 1036.4 1045.4
RY 1800.4 1799.6 1799.2 1798 .8 1798.3 1798.7 1798.9 1800.4

1600
1601
1602

KK
KM
HC

C618
Hydrograph combine C6180 + 615618 at C618

2 0.19

HEC-1 INPUT PAGE 38

LINE ID 1 2 3 4 5 .. _ 6 7. _ 8 9 10

1603
1604
1605
1606
1607
1608
1609

KK
KM
KM

RS
RC
RX
RY

618619
Normal depth channel route from C618 to C619
Source: HEC-2 Cross Section: AR 0.441

4 FLOW -1
0.070 0.060 0.070 1837.0 0.0285

9870.6 9928.6 9957.1 9996.9 10004.9 10022.1 10062.0 10116.4
1709.2 1700.9 1698.8 1690.0 1689.8 1699.6 1700.3 1711.3

211T
Sub-Basin 211T

The Clark Unit Hydrograph is used for this basin.
The HEC-1 time-area relation is used for this basin.

Time of Concentration for this sub-basin is based on the following:
An rainfall areal reduction factor of 1.000

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.26 .26 .26 .26 .26 .26 .02 .02 .02 .02 .02 .02 .01 .01 .01 .01 .01 .01

21. 000.205.700.37
0.241

L= 0.488 miles, S= 250 feet/mile, Kb= .10

0.066
0.13

0.283

KK
KM
KM
KM
KM
KM

KM
KM

KM
KM
KM

KM
KM
KM

KM

BA
LG
UC

1610
1611
1612
1613
1614
1615
1616
1617
1618
1619
1620
1621
1622
1623
1624
1625
1626
1627

1628
1629
1630

KK
KM
HC

C619L
Hydrograph combine 618619 + 211T at CG19 left branch

2

1631
1632
1633

KK BB615R
KM Retrieve previously diverted hydrograph at C615 in the right branch.
DR D615R

1634
1635
1636
1637
1638
1639
1640

KK 615619
KM Normal depth channel route from C615 to C619
KM Source: Hydrology Field Reconnaissance
RS 7 FLOW -1
RC 0.045 0.024 0.025 2444.0 0.0493
RX 1000.0 1009.3 1018.5 1037.0 1039.3 1053.0 1065.0 1065.0
RY 1727.2 1726.5 1725.8 1724.4 1724.6 1725.8 1725.9 1725.9

1641
1642
1643

KK C619I
KM Hydrograph combine C619L + 615619 at e619I
HC 2 0.25



LINE

1644
1645
1646
1647
1648
1649
1650
1651
1652
1653
1654

1655
1656
1657
1658
1659
1660
1661
1662

HEC-l INPUT

ID 1 2 3 4 5 6 7 8 9 10

KK C6190
KM Reservoir route at C619.
RS 1 ELEV 1675.6
SV 0.00 1.72 2.98 4.70 7.00 7.08 7.17 7.26 7.34 7.43
SV 7.51 7.60 7.69 7.77 7.86
SE 1675.6 1686.0 1688.0 1690.0 1692.0 1692.2 1692.4 1692.6 1692.8 1693.0
SE 1693.2 1693.4 1693.6 1693 .8 1694.0
SQ 0 4 25 72 128 155 163 172 178 187
SQ 195 213 238 273 318 374 441 518 606 706
SE 1675.6 1676.0 1678.0 1680.0 1682.0 1684.0 1686.0 1688.0 1690.0 1692.0
SE 1692.2 1692.4 1692.6 1692.8 1693.0 1693.2 1693.4 1693.6 1693.8 1694.0

KK D619R
KM Hydrograph diversion at C619. Main flow continues in the right branch.
KM Diverted flow is in the left branch.
DT D619L
DI 0 4 25 72 128 155 163 172 178 187
DI 195 213 238 273 318 374 441 518 606 706
DQ 0 0 0 0 0 0 0 0 0 0
DQ 8 24 49 83 128 182 249 326 412 512

PAGE 39

1663
1664
1665

KK 619620
KM
RT

Lag route through Palisades Plaza storm drain
1

1666
1667
1668

1669
1670
1671
1672
1673
1674
1675

KK BB619L
KM Retrieve previously diverted hydrograph at C619 in the left branch.
DR D619L

KK 619620
KM Normal depth channel route from C619 to C620 in Fountain Hills Blvd.
KM Source: 200 Scale Mapping. Similiar to 523548
RS 1 FLOW -1
RC 0.040 0.024 0.040 800.0 0.0288
RX 918.0 940.0 960.0 1000.0 1040.0 1040.1 1044.1 1088.1
RY 1648.0 1645.8 1643.8 1644.7 1644.0 1644.5 1644.5 1648.0

1676
1677
1678
1679
1680
1681
1682
1683
1684
1685
1686
1687

KK
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM

211W
Sub-Basin 211W

The Clark Unit Hydrograph is used for this basin.
The Urban time-area relation is used for this basin.

Time of Concentration for this sub-basin is based on the following:
An rainfall areal reduction factor of 1.000

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.29 .29 .28 .28 .28 .28 .04 .04 .04 .04 .04 .04 .02 .02 .02 .02 .02 .02
HEC-1 INPUT PAGE 40

LINE 1D 1 2 ~ .. 3 4 5 6 7 8 9 10

173 feet/mile, Kb= .04L= 0.289 miles, S=
1688
1689
1690
1691
1692
1693
1694
1695

KM
KM
KM
BA
LG
UC
UA
UA

0.030
0.07

0.146
o

100

0.27
0.120

5

5.70

16

0.18

30

69.90

65 77 84 90 94 97

1696
1697
1698

1699
1700
1701

KK C620R
KM Hydrograph combine 619620 + R619L + 211W at C620 right branch
HC 3 0.28

KK BB611R
KM Retrieve previously diverted hydrograph at C611 in the right branch.
DR D611R

1702
1703
1704

KK 611620
KM
RT

Lag route through Palisades Plaza storm drain
1

1705
1706
1707

1708
1709

KK C620
KM Hydrograph combine 611620 + C620R at C620
HC 2 0.42

KK 620621
KM Normal depth channel route from C620 to C621



1710
1711
1712
1713
1714

KM Source: HEC-2 Cross Section: AR 0.081
RS 1 FLOW -1
RC 0.050 0.050 0.050 915.0 0.0394
RX 9790.0 9790.1 9972.2 9994.8 10004.9 10029.7 10048.6 10125.0
RY 1657.9 1657.5 1656.4 1646.8 1646.8 1657.8 1657.0 1657.9

1715
1716
1717

KK C621
KM Hydrograph combine C621L + 620621 at C621
HC 2 7.93

1718
1719
1720
1721
1722
1723
1724

KK 621622
KM Normal depth channel route from C621 to C622
KM Source: HEC-2 Cross Section: AS 2.785
RS 6 FLOW -1
RC 0.100 0.045 0.100 3830.0 0.0144
RX 9827.3 9922.9 9951.0 10000.0 10002.710044.7 10071.6 10076.8
RY 1615.2 1611.0 1604.1 1600.8 1601.5 1601.6 1611.0 1613.9

HEC-1 INPUT PAGE 41

LINE ID 1 2 3 4 5 6 7 8 9 10

211X
Sub-Basin 211X

The Clark unit Hydrograph is used for this basin.
The HEC-1 time-area relation is used for this basin.

Time of Concentration for this sub-basin is based on the following:
An rainfall areal reduction factor of 1.000

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.27 .27 .27 .27 .27 .26 .03 .03 .03 .02 .02 .02 .01 .01 .01 .01 .01 .01

43.200.274.900.30
0.259

L= 0.929 miles, S= 111 feet/mile, Kb= .05

0.214
0.16

0.346

KK
KM

KM

KM
KM

KM

KM

KM
KM
KM
KM

KM
KM

KM
KM
BA
LG
UC

1725
1726
1727
1728
1729
1730
1731
1732
1733
1734
1735
1736
1737
1738
1739
1740
1741
1742

1743
1744
1745

KK
KM

HC

C622R
Hydrograph combine 621622 + 211X at C622 right branch

2

Move to the top of Tulip Wash

211A
Sub-Basin 211A

The Clark Unit Hydrograph is used for this basin.
The HEC-1 time-area relation is used for this basin.

Time of Concentration for this sub-basin is based on the following:
An rainfall areal reduction factor of 1.000

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.26 .25 .25 .25 .25 .25 .01 .01 .01 .01 .01 .01 .00 .00 .00 .00 .00 .00

13.800.215.700.38
0.318

L= 0.820 miles, S= 248 feet/mile, Kb= .10

0.143
0.14

0.371

KK
KM
KM
KM

KM
KM

KM

KM
KM

KM

KM

KM
KM
KM
KM
BA
LG
UC

1746
1747
1748
1749
1750
1751
1752
1753
1754
1755
1756
1757
1758
1759
1760
1761
1762
1763

HEC-1 INPUT PAGE 42

LINE ID 1 2 3 4 5 6 7 8 9 1-0

1764
1765
1766
1767
1768
1769
1770
1771
1772

KK C600a
KM Reservoir route at C600.
RS 1 ELEV 1754.0
SV 0.00 0.14 0.62 1.52 2.95 5.06 7.98 11.80 16.61 22.67
SV 30.07 38.71 40.50 40.60 41. 60 42.70 43.70 44.60 45.70
SE 1754.0 1756.0 1758.0 1760.0 1762.0 1764.0 1766.0 1768.0 1770.0 1772.0
SE 1774.0 1776.0 1776.36 1776.4 1776.6 1776.8 1777.0 1777.2 1777.4
SQ 0 55 183 320 427 513 570 620 665 709
SQ 750 789 795 795 812 849 906 984 1084

1773
1774
1775
1776
1777
1778

KK 600601
KM Normal depth channel route from C600 to C601
KM Source: HEC-2 Cross Section: TU 1.538
RS 4 FLOW -1
RC 0.040 0.025 0.040 2406.0 0.0176
RX 9945.6 9959.4 9968.3 9985.9 10000.0 10017.2 10038.7 10058.8



1779 RY 1734.5 1732.3 1727.9 1726.2 1725.0 1727.7 1735.2 1736.0

211B
Sub-Basin 211B

The Clark unit Hydrograph is used for this basin.
The HEC-l time-area relation is used for this basin.

Time of Concentration for this sub-basin is based on the following:
An rainfall areal reduction factor of 1.000

EXCESS RAINFALL VALUES EXCEEDED IN 5 -MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 B5 90

.26 .25 .25 .25 .25 .25 .01 .01 .01 .01 .01 .01 .00 .00 .00 .00 .00 .00

13.400.215.800.37
0.253

L= 0.618 miles, S= 244 feet/mile, Kb= .10

0.109
0.14

0.321

KK
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
BA
LG
UC

1780
1781
1782
1783
1784
1785
1786
1787
1788
1789
1790
1791
1792
1793
1794
1795
1796
1797

1798
1799
1800

KK
KM
HC

C601
Hydrograph combine 600601 + 211B at C601

2

1801
1802
1803
1804
1805
1806
1807

KK
KM
KM
RS
RC
RX
RY

601602
Normal depth channel route from C601 to C602
Source: HEC-2 Cross Section: TU 1.102

4 FLOW -1
0.065 0.040 0.055 1765.0 0.0146

9916.9 9959.1 9965.8 9980.2 10004.0 10019.5 10047.3 10094.1
1699.9 1699.8 1696.4 1689.8 1688.9 1695.7 1698.2 1698.4

HEC-1 INPUT PAGE 43

LINE ID 1 2 3 .....•. 4 5 ....•.. 6 7 8 9 10

L= 0.479 miles, S= 154 feet/mile, Kb= .03

The Clark Unit Hydrograph is used for this basin.
The Urban time-area relation is used for this basin.

Time of Concentration for this sub-basin is based on the following:
An rainfall areal reduction factor of 1.000

EXCESS RAINFALL VALUES EXCEEDED IN 5-MlNUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.28 .28 .28 .28 .28 .28 .03 .03 .03 .03 .03 .03 .01 .01 .01 .01 .01 .01

211C I'-

0.043
0.08 0.25 5.70 0.18 44.50

0.167 0.169
0 5 16 30 65 77 84 90 94 97

100

211C
Sub-Basin

KK
KM

KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM

KM
BA
LG
UC
UA
UA

180B
1809
1810
1811
1812
1813
1814
1815
1816
1817
1818
1819
1820
1821
1822
1823
1824
1825
1826
1827

1828
1829
1830

KK
KM
HC

C602L
Hydrograph combine 601602 + 211C at C602 left branch

2

211D
Sub-Basin 211D

The Clark Unit Hydrograph is used for this basin.
The Urban time-area relation is used for this basin.

Time of Concentration for this sUb-basin is based on the following:
An rainfall areal reduction factor of 1.000

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.24 .24 .24 .24 .24 .23 .01 .01 .01 .01 .01 .01 .01 .01 .01 .01 .01 .01

979490847765

28.30

30

0.49

16

3.850.30
0.291

5

L= 0.686 miles, S= 115 feet/mile, Kb= .04

0.071
0.21

0.271
o

100

KK
KM

KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
BA
LG
UC
UA
UA

1831
1832
1833
1834
1835
1836
1837
1838
1839
1840
1841
1842
1843
1844
1845
1846
1847
1848
1849
1850

HEC-1 INPUT PAGE 44

LINE ID 1 2 3 4 5 6 7 8 9 10

1851 KK C602



1852
1853

1854
1855
1856
1857
1858
1859
1860

KM Hydrograph combine C602L + 211D at C602
HC 2

KK 602603
KM Normal depth channel route from C602 to C603
KM Source: HEC-2 Cross Section: LE 0.672
RS 4 FLOW -1
RC 0.060 0.045 0.060 2610.0 0.0211
RX 9891.9 9963.9 9986.5 10000.0 10012.7 10023.8 10085.0 10176.4
RY 1653.51653.51644.41644.11645.01649.81651.71656.7

1861
1862
1863
1864
1865
1866
1867
1868
1869
1870
1871
1872
1873
1874
1875
1876
1877
1878
1879
1880

KK
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
BA
LG
UC
UA
UA

211E
Sub-Basin 211E

The Clark Unit Hydrograph is used for this basin.
The Urban time-area relation is used for this basin.

Time of Concentration for this sub-basin is based on the following:
An rainfall areal reduction factor of 1.000

EXCESS RAINFALL VALUES EXCEEDED IN 5 -MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.27 .27 .27 .27 .27 .27 .03 .03 .03 .03 .03 .03 .01 .01 .01 .01 .01 .01

L= 0.609 miles, S= 118 feet/mile, Kb= .03

0.156
0.11 0.27 5.10 0.24 42.20

0.208 0.126
0 5 16 30 65 77 84 90 94

100
97

1881
1882
1883

1884
1885
1886
1887
1888
1889
1890

LINE

KK C603
KM Hydrograph combine 602603 + 211E at C603
HC 2

KK 603622
KM Normal depth channel route from C603 to C622
KM Source: HEC-2 Cross Section: LE 0.287
RS 5 FLOW -1
RC 0.060 0.045 0.060 2745.0 0.0204
RX 9883.0 9929.7 9967.3 9991.610042.210073.610177.610194.5
RY 1619.4 1618.7 1611.8 1602.1 1603.3 1609.4 1610.5 1610.6

HEC-1 INPUT

ID 1 2 3 4 5 6 7 8 9 10

PAGE 45

1891
1892
1893
1894
1895
1896
1897
1898
1899
1900
1901
1902
1903
1904
1905
1906
1907
1908
1909
1910

KK
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
BA
LG
UC
UA
UA

211F
Sub-Basin 211F

The Clark Unit Hydrograph is used for this basin.
The Urban time-area relation is used for this basin.

Time of Concentration for this sub-basin is based on the following:
An rainfall areal reduction factor of 1.000

EXCESS RAINFALL VALUES EXCEEDED IN 5 -MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.28 .28 .27 .27 .27 .27 .03 .03 .03 .03 .03 .03 .02 .02 .02 .02 .02 .02

L= 0.770 miles, S= 134 feet/mile, Kb= .03

0.113
0.08 0.25 4.30 0.36 62.70

0.225 0.199
0 5 16 30 65 77 84 90 94

100
97

1911
1912
1913

1914
1915
1916

1917
1918
1919
1920
1921
1922
1923

1924

KK C622L
KM Hydrograph combine 603622 + 211F at C622 left branch
HC 2

KK C622
KM Hydrograph combine C622R + C622L at C622
HC 2

KK 622549
KM Normal depth channel route from C622 to C549
KM Source: HEC-2 Cross Section: AS 2.279
RS 6 FLOW -1
RC 0.113 0.125 0.120 1697.0 0.0118
RX 9847.1 9851.0 9857.5 9862.8 10052.6 10062.8 10075.6 10084.6
RY 1573.5 1571.3 1567.2 1564.6 1565.1 1566.7 1573.7 1573.9

KK 211Y



1925
1926
1927
1928
1929
1930
1931
1932
1933
1934
1935
1936

KM
KM
KM
KM
KM

KM

KM
KM
KM
KM
KM
KM

Sub-Basin 211Y

The Clark Unit Hydrograph is used for this basin.
The HEC-1 time-area relation is used for this basin.

Time of Concentration for this sub-basin is based on the ~ollowing:

An rainfall areal reduction factor of 1.000

EXCESS RAINFALL VALUES EXCEEDED IN 5 -MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.27 .27 .27 .27 .27 .27 .03 .03 .03 .03 .03 .03 .01 .01 .01 .01 .01 .01

HEC-1 INPUT PAGE 46

LINE ID 1 ; 2 3 4 5 6 7 8 9 10

L= 0.606 miles I S= 147 feet/mile, Kb= .071937
1938
1939
1940
1941

KM
KM
BA
LG
UC

0.089
0.13

0.304
0.30

0.262
6.60 0.14 16.80

1942
1943
1944

KK
KM
HC

C549R
Hydrograph combine 622549 + 211Y at C549 right branch

2

1945
1946
1947

KK
KM

HC

C549
Hydrograph combine C549L + C549R at C549

2

1948
1949
1950
1951
1952
1953
1954

KK
KM

KM
RS
RC
RX
RY

549626
Normal depth channel route from C549 to C626
Source: HEC-2 Cross Section: AS 1.855

6 FLOW --1
0.113 0.125 0.120 2044.0 0.0171

9943.2 9963.0 9985.6 9994.1 10007.6 10029.210150.5 10171.3
1539.3 1534.5 1531.2 1528.3 1528.2 1531.7 1532.5 1537.4

1955
1956
1957
1958
1959
1960
1961
1962
1963
1964
1965
1966
1967
1968
1969
1970
1971
1972
1973
1974

KK
KM

KM
KM

KM
KM
KM

KM

KM

KM

KM

KM

KM

KM

KM

BA
LG
UC
UA
UA

211Z
Sub-Basin 211Z

The Clark Unit Hydrograph is used for this basin.
The Urban time-area relation is used for this basin.

Time of Concentration for this sub-basin is based on the following:
An rainfall areal reduction factor of 1.000

EXCESS RAINFALL VALUES EXCEEDED IN 5 -MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.26 .26 .26 .26 .26 .26 .02 .02 .02 .02 .02 .02 .01 .01 .01 .01 .01 .01

L= 0.509 miles, S= 147 feet/mile, Kb= .04

0.083
0.14 0.27 4.50 0.34 34.40

0.208 0.157
0 5 16 30 65 77 84 90 94 97

100

1975
1976
1977

KK
KM

HC

C626C
Hydrograph combine 549626 + 211Z at C626 main branch

2

HEC-1 INPUT PAGE 47

LINE ID 1 ..•.... 2 3 4 5 6 7 8 9 10

The Clark Unit Hydrograph is used for this basin.
The Urban time-area relation is used for this basin.

211M
Sub-Basin 211M

Time of Concentration for this sub-basin is based on the following:
An rainfall areal reduction factor of 1.000

EXCESS RAINFALL VALUES EXCEEDED IN 5-MlNUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.28 .28 .28 .28 .28 .28 .04 .03 .03 .03 .03 .03 .02 .02 .02 .01 .01 .01

85 feet/mile, Kb= .060.480 miles, S=L=

0.034
0.09 0.24 6.60 0.14 38.80

0.292 0.360
0 5 16 30 65 77 84 90 94 97

100

KK
KM

KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
BA
LG
UC
UA
UA

1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997



1998
1999
2000
2001
2002
2003
2004

KK 625626
KM Normal depth channel route from C625 to C626
KM Source: 200 Scale Mapping
RS 4 FLOW -1
RC 0.040 0.018 0.040 1350.0 0.0252
RX 1000.0 1020.0 1021.2 1055.2 1089.2 1090.4 1100.4 1105.4
RY 1527.0 1526.0 1525.6 1526.3 1525.6 1526.0 1528.0 1530.0

Time of Concentration for this sub-basin is based on the following:
An rainfall areal reduction factor of 1.000

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.28 .28 .27 .27 .27 .27 .03 .03 .03 .03 .03 .03 .01 .01 .01 .01 .01 .01

The Clark Unit Hydrograph is used for this basin.
The Urban time-area relation is used for this basin.

L= 0.293 miles, S= 321 feet/mile, Kb= .07

979490847765

23.10

30

0.13

16

6.800.26
0.116

5

211AB
Sub-Basin 211AB

0.040
0.11

0.163
o

100

KK
KM
KM
KM
KM
KM
KM

KM
KM
KM
KM
KM
KM
KM
KM
BA
LG
UC
UA
UA

2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
2019
2020
2021
2022
2023
2024

HEC-1 INPUT PAGE 48

LINE 1D 1 2 3 4 5 6 7 8 9 10

2025
2026
2027
2028
2029
2030
2031

KK 623624
KM Normal depth channel route from C623 to C624
KM Source: 200 Scale Mapping
RS 1 FLOW -1
RC 0.040 0.018 0.040 701.0 0.0114
RX 1000.0 1010.0 1011.2 1027.2 1043.2 1044.4 1059.4 1074.4
RY 1534.0 1532.0 1531.6 1531.9 1531.6 1532.0 1532.5 1533.0

211AC
Sub-Basin 211AC

The Clark Unit Hydrograph is used for this basin.
The Urban time-area relation is used for this basin.

Time of Concentration for this sub-basin is based on the following:
An rainfall areal reduction factor of 1.000

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 7S 80 85 90

.29 .29 .29 .29 .29 .29 .04 .04 .04 .04 .04 .04 .03 .03 .03 .03 .03 .03

82 feet/mile, Kb= .030.306 miles, S=L=

0.027
0.08 0.15 8.40 0.07 44.80

0.163 0.148
0 S 16 30 65 77 84 90 94 97

100

KK
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM

KM
BA
LG
UC
UA
UA

2032
2033
2034
2035
2036
2037
2038
2039
2040
2041
2042
2043
2044
2045
2046
2047
2048
2049
2050
2051

2052
2053
2054

KK
KM
HC

C624
Hydrograph combine 623624 + 211AC at C624

2

2055
2056
2057
2058
2059
2060
2061

KK
KM
KM
RS
RC
RX
RY

624626
Normal depth channel route from C624 to C626
Source: HEC-2 Cross Section: AS 1.727

3 FLOW -1
0.080 0.060 0.080 637.0 0.0235

9872.9 9881.0 9893.9 9902.2 9967.6 9976.4 10076.1 10084.3
1526.31524.61521.71520.01520.71521.61520.71526.2

2062
2063
2064
2065
2066
2067
2068
2069
2070

KK
KM
KM
KM
KM

KM
KM
KM
KM

211AD
Sub-Basin 211AD

The Clark Unit Hydrograph is used for this basin.
The Urban time-area relation is used for this basin.

Time of Concentration for this sub-basin is based on the following:
An rainfall areal reduction factor of 1.000

HEC-l INPUT PAGE 49

LINE ID 1 2 3 4 5 ...•... 6 ...•... 7 8 9 10

2071
2072

KM
KM

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
10 15 20 25 30 35 40 4S 50 55 60 65 70 75 80 85 90



2073
2074
2075
2076
2077
2078
2079
2080
2081

KM .29 .29 .29 .29 .29 .29 .04 .04 .04 .04 .04 .04 .02 .02 .02 .02 .02 .02
KM
KM L= 0.489 miles, S= 280 feet/mile, Kb= .04
KM
BA 0.041
LG 0.08 0.16 8.00 0.08 42.40
UC 0.163 0.171
UA 0 5 16 30 65 77 84 90 94 97
UA 100

2082
2083
2084

KK C626R
KM Hydrograph combine 624626 + 211AD at C626 right branch
HC 2

2085
2086
2087

KK C626
KM Hydrograph combine C626C + 625626 at C626R
HC 3

2088
2089
2090
2091
2092
2093
2094

KK 626627
KM Normal depth channel route from C626 to C627
KM Source: HEC-2 Cross Section: AS 1.602
RS 1 FLOW -1
RC 0.080 0.060 0.080 625.0 0.0208
RX 98 8 9 . 8 9 94 1 . 2 9963 . 0 10 011 . 6 1 0074 . 8 10 083 . 9 1 0191 . 7 1 02 10 . 4
RY 1517.6 1516.9 1508.1 1506.6 1508.6 1511.7 1513.1 1518.8

Time of Concentration for this sub-basin is based on the following:
An rainfall areal reduction factor of 1.000

EXCESS RAINFALL VALUES EXCEEDED IN 5 -MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.28 .28 .28 .28 .28 .28 .03 .03 .03 .03 .03 .03 .01 .01 .01 .01 .01 .01

The Clark Unit Hydrograph is used for this basin.
The Urban time-area relation is used for this basin.

L= 0.313 miles, S= 153 feet/mile, Kb= .04

979490847765
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211AE
Sub-Basin 211AE

0.034
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o
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LINE ID 1 2 3 4 5 6 7 8 9 10

2115
2116
2117

KK
KM
HC

C627
Hydrograph combine 626627 + 211AE at C627

2

* * C627 is the total flow in Ashbrook Wash at the Study boundary

2118 zz

SCHEMATIC DIAGRAM OF STREAM NETWORK
INPUT

LINE (V) ROUTING (---» DIVERSION OR PUMP FLOW

NO. ( .) CONNECTOR «---) RETURN OF DIVERTED OR PUMPED FLOW

42 204A
V

V
62 522523

69 204B

89 C523I ..
V
V

92 C5230

104
101 D523L

D523R

109 205A

129 205B



149
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179
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308
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V
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V
V
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V
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V
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V
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470

473
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627
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696
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750
747

755
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V
V

C5360
V
V

536537

206A

C537 .
V
V

537538

206B

C538I .
V
V

C5380
V
V

538540

206C

C540R .

206D
V
V

539540

206E

C540L .

C540 .
V
V

540541

206F

C541 .
V
V

541548

206G

BB523R
V
V

523548

C548L .

206H
V
V

542543

2061

C543 .

D543R
D543L

V

V
543544

D523R



762

780

783

793
790

796

803

821

824

833
831

834

843
841

844

851

871

874

881

901

904

907

914

934

937

1122

1129

1147

1150

1170

1177

1197

1200

1220

206K

C544 .
V
V

544545

D545R
D545L

V
V

545546

206L

C546 .
V
V

546547

D543R
BB543R

V
V

543547

D545R
BB545R

V
V

545547

206J

C547 .
V
V

547548

206M

C548R .

C548 .
V
V

548549

206N

C549L .

C5990
V
V

599608

211K

C608L .

211G
V

V
604606

2111

C606R .

211H
V
V

C6050



1229

1232

1239

1257

1260

1267

1270

1277

1297

1304

1322

1325

1343

1352

1359

1362

1374
1371

1379

1386

1406

1409

1412

1419

1439

1442

1460

1467

1485

1488

1511
1508

1514

C606 .
V
V

606607

211J

C607 .
V
V

607608

C608 .
V
V

608613

211M
V

V

610611

211N

C611R .

2110
V
V

C6090
V
V

609611

C611I .
V
V

C6110

D611R
D611L

V
V

611612

211P

C612 .

C613 , .
V
V

613621

211L

C621L .

211Q
V
V

616617

211R

C617L .

211U

D614L

C617 .

D614R



1517

1524

1542

1545

1556
1554

1557

1564

1584

1590
1587

1593

1600

1603

1610

1628

1633
1631

1634

1641

1644

1658
1655

1663

1668
1666

1669

1676

1696

1701
1699

1702

1705

1708

1715

v
V

617618

2118

C618I .
V

V
C6180

D614R
BB614R

V
V

614615

211V

C615 .

D615R
D615L

V
V

615618

C618 .. ....•.....
V
V

618619

211T

C619L .

D615R
BB615R

V

V
615619

C619I .
V
V

C6190

D619L
D619R

V
V

619620

D619L
BB619L

V
V

619620

211W

C620R .

D611R
BB611R

V
V

611620

C620 .
V
V

620621

C621 .
V



1718

1725

1743

1746

1764

1773

1780

1798

1801

1808

1828

1831
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1854

1861
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1891
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1948
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1975
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2005

2025

2032

V

621622

211X

C622R .

211A
V

V

C6000
V
V

600601

211B

C601 .
V
V

601602

211C

C602L .

211D

C602 .....•......
V
V

602603

211E

C603 .
V
V

603622

211F

C622L .

C622 .. , ., .
V
V

622549

211Y

C549R ......• '" ..

C549 .. , .. , ..... ,
V

V
549626

211Z

C626C .

211M
V
V

625626

211AB
V
V

623624

211AC



2052

2055

2062

2082

2085

208B

2095

2115

C624 .
V
V

624626

211AD

C626R .

C626 .
V
V

626627

211AE

C627 .

(***) RUNOFF ALSO COMPUTED AT THIS LOCATION
1*****************************************

*
FLOOD HYDROGRAPH PACKAGE (HEC-1)

MAY 1991
VERSION 4.0.1E

RUN DATE 02/18/:0 TIME 08:29:37

Golden Eagle Park Dam Modifications
by Stantec: proj. No. 28900095
for FCDMC: FCD

U.S. ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER

609 SECOND STREET
DAVIS/ CALIFORNIA 95616

(916) 551-174B

File: ALTFf-l.IH1
Date:07-08-99 mcg

Revised:

Alternative F:
Addition of an auxilIary spillway. This spillway will function such
that the existing emergency spillway does not operate for the 100-year
storm. The stage-storage relation is adjusted to reflect revised
grading in the park.

The purpose of this model is to estimate peak discharges in Ashbrook
Wash for evaluation of the Dam modifications impact on the floodplain.

100-year, 24-hour existing condition watershed model for Ashbrook Wash
upstream of the Fort McDowell Indian Reservation boundary.

This model is a portion of the original Fountain Hills North FDS
watershed model conducted by GVSCE/ 1994. The title cards from that
model are included for reference.

Fountain Hills North Floodplain Delineation Study
FCD 92-04 by GVSCE

Existing Condition Model
100-Year 24-Hour Storm, Clark Unit Hydrograph

File:
Date:

Revised:

EX1 0 0 - 24 . I H1
07-21-94 dtp
09-14-94 trl

26 10 OUTPUT CONTROL VARIABLES
IPRNT 5
IPLOT 0
QSCAL O.

PRINT CONTROL
PLOT CONTROL
HYDROGRAPH PLOT SCALE

IT HYDROGRAPH TIME
NMIN

IDATE
ITIME

NQ
NDDATE
NDTIME
ICENT

DATA
1
o

0000
1800

o
0559

19

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

COMPUTATION INTERVAL
TOTAL TIME BASE

0.02 HOURS
29.98 HOURS

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

SQUARE MILES
INCHES
FEET
CUBIC FEET PER SECOND
ACRE-FEET
ACRES
DEGREES FAHRENHEIT

28 JD INDEX STORM NO. 1
STRM 4.20 PRECIPITATION DEPTH
TRDA 0.01 TRANSPOSITION DRAINAGE AREA



39 JD INDEX STORM NO. 2
STRM 4.12 PRECI PITATION DEPTH
TRDA 5.00 TRANSPOS ITION DRAINAGE AREA

40 JD INDEX STORM NO. 3
STRM 3.99 PRECIPITATION DEPTH
TRDA 10.00 TRANSPOS ITION DRAINAGE AREA

41 JD INDEX STORM NO. 4
STRM 3.71 PRECIPITATION DEPTH
TRDA 50.00 TRANSPOS ITION DRAINAGE AREA

WARNING EXCESS AT PONDING LESS THAN ZERO FOR PERIOD. EXCESS SET TO ZERO
WARNING EXCESS AT PONDING LESS THAN ZERO FOR PERIOD. EXCESS SET TO ZERO
WARNING EXCESS AT PONDING LESS THAN ZERO FOR PERIOD. EXCESS SET TO ZERO
WARNING EXCESS AT PONDING LESS THAN ZERO FOR PERIOD. EXCESS SET TO ZERO

RUNOFF SUMMARY
FLOW IN CUBIC FEET PER SECOND

TIME IN HOURS, AREA IN SQUARE MILES

PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN MAXIMUM TIME OF
OPERATION STATION FLOW PEAK AREA STAGE MAX STAGE

6-HOUR 24-HOUR 72-HOUR

HYDROGRAPH AT
204A 130. 12.20 16. 4. 3. 0.11

ROUTED TO
522523 126. 12.40 16. 4. 3. 0.11

HYDROGRAPH AT
204B 134. 12.25 18. 4. 4. 0.13

2 COMBINED AT
C523I 248. 12.30 33. 8. 7. 0.23

ROUTED TO
C5230 202. 12.50 33. 8. 7. 0.23

DIVERSION TO
D523R O. 0.02 O. o. o. 0.23

HYDROGRAPH AT
D523L 202. 12.50 33. 8. 7. 0.23

HYDROGRAPH AT
205A 130. 12.23 22. 7. 6. 0.12

HYDROGRAPH AT
205B 284. 12.18 40. 12. 10. 0.21

2 COMBINED AT
C528 41l. 12.20 62. 19. 15. 0.33

ROUTED TO
528530 408. 12.23 62. 19. 15. 0.33

HYDROGRAPH AT
205C 65. 12.22 11- 3. 3. 0.06

2 COMBINED AT
C530R 472. 12.23 73. 23. 18. 0.39

HYDROGRAPH AT
205D 405. 12.22 60. 19. 15. 0.32

HYDROGRAPH AT
205E 203. 12.32 41. 13. 10. 0.22

COMBINED AT
C529 596. 12.25 100. 31. 25. 0.54

2 COMBINED AT
C530 1064. 12.23 173. 54. 43. 0.93

ROUTED TO
530531 1056. 12.28 173. 54. 43. 0.93

HYDROGRAPH AT
205F 197. 12.22 30. 9. 8. 0.16

2 COMBINED AT
C531 1241. 12.27 202. 63. 50. 1.09

ROUTED TO
531532 1230. 12.33 202. 63. 50. 1.09

HYDROGRAPH AT
205G 214. 12.23 33. 10. B. 0.19



2 COMBINED AT
C532L 1420. 12.32 235. 73. 59. 1.27

HYDROGRAPH AT
205H 237. 12.33 47. 14. 12. 0.26

2 COMBINED AT
C532 1654. 12.32 282. 87. 70. 1.53

ROUTED TO
532533 1649. 12.35 282. 87. 70. 1. 53

HYDROGRAPH AT
2051 367. 12.28 56. 16. 13. 0.35

2 COMBINED AT
C533 2000. 12.33 337. 103. 82. 1.89

ROUTED TO
533534 1959. 12.48 337. 103. 82. 1. 89

HYDROGRAPH AT
205J 36l. 12.28 50. 13. 10. 0.37

2 COMBINED AT
C534R 2220. 12.47 386. 115. 93. 2.25

HYDROGRAPH AT
205K 183. 12.37 35. 9. 7. 0.25

2 COMBINED AT
C534 2390. 12.47 420. 124. 100. 2.50

ROUTED TO
534535 2378. 12.52 420. 124. 100. 2.50

HYDROGRAPH AT
205L 147. 12.17 15. 4. 3. 0.12

2 COMBINED AT
C535 2425. 12.50 435. 128. 103. 2.62

ROUTED TO
535536 2397. 12.63 435. 128. 103. 2.62

HYDROGRAPH AT
205M 195. 12.08 25. 7. 6. 0.14

2 COMBINED AT
C536R 2443. 12.63 460. 135. 108. 2.76

HYDROGRAPH AT
205N 141. 12.22 22. 6. 4. 0.16

2 COMBINED AT
C536I 2520. 12.62 481. 140. 113. 2.91

ROUTED TO
C5360 321. 14.02 307. 140. 113. 2.91

ROUTED TO
536537 32l. 14.08 307. 140. 113. 2.91

HYDROGRAPH AT
206A 224. 12.02 26. 8. 6. 0.13

2 COMBINED AT
C537 348. 12.07 312. 148. 119. 3.04

ROUTED TO
537538 341. 12.12 312. 148. 119. 3.04

HYDROGRAPH AT
206B 168. 12.02 21. 6. 5. 0.09

2 COMBINED AT
C538I 489. 12.07 327. 154. 124. 3.14

ROUTED TO
C5380 446. 12.15 324. 154. 124. 3.14

ROUTED TO
538540 438. 12.25 324. 154. 124. 3.14

HYDROGRAPH AT
206C 26. 12.10 4. 1. 1. 0.02

2 COMBINED AT
C540R 459. 12.25 326. 155. 125. 3.16

HYDROGRAPH AT
206D 110. 12.02 14. 4. 3. 0.06

ROUTED TO
539540 108. 12.10 14. 4. 3. 0.06



HYDROGRAPH AT
206E 25. 12.08 3. l. l. 0.02

2 COMBINED AT
C540L 133. 12.10 17. 5. 4. 0.09

2 COMBINED AT
C540 560. 12.22 338. 160. 129. 3.24

ROUTED TO
540541 545. 12.40 338. 160. 129. 3.24

HYDROGRAPH AT
206F 159. 12.15 2l. 6. 4. 0.16

2 COMBINED AT
C541 655. 12.37 354. 165. 133. 3.40

ROUTED TO
541548 654. 12.38 354. 165. 133. 3.40

HYDROGRAPH AT
206G 75. 12.23 14. 4. 3. 0.09

HYDROGRAPH AT
BB523R O. 0.02 O. o. o. 0.23

ROUTED TO
523548 O. 0.02 O. o. O. 0.23

3 COMBINED AT
C548L 72l. 12.37 367. 169. 136. 3.72

HYDROGRAPH AT
206H 89. 12.07 12. 3. 3. 0.06

ROUTED TO
542543 88. 12.10 12. 3. 3. 0.06

HYDROGRAPH AT
2061 37. 12.02 4. 1. I. 0.02

2 COMBINED AT
C543 122. 12.07 16. 5. 4. 0.08

DIVERSION TO
D543R 122. 12.07 16. 5. 4. 0.08

HYDROGRAPH AT
D543L O. 0.02 O. o. o. 0.08

ROUTED TO
543544 O. 0.02 O. o. O. 0.08

HYDROGRAPH AT
206K 62. 12.13 9. 2. 2. 0.06

2 COMBINED AT
C544 62. 12.13 8. 2. 2. 0.14

ROUTED TO
544545 6l. 12.18 8. 2. 2. 0.14

DIVERSION TO
D545R 31. 12.18 4. I. 1. 0.14

HYDROGRAPH AT
D545L 31. 12.18 4. l. l. 0.14

ROUTED TO
545546 31. 12.20 4. 1. 1. 0.14

HYDROGRAPH AT
206L 73. 12.12 10. 3. 2. 0.06

2 COMBINED AT
C546 102. 12.13 14. 4. 3. 0.20

ROUTED TO
546547 102. 12.17 14. 4. 3. 0.20

HYDROGRAPH AT
BB543R 122. 12.07 16. 5. 4. 0.08

ROUTED TO
543547 12I. 12.15 16. 5. 4. 0.08

HYDROGRAPH AT
BB545R 31. 12.18 4. 1.- 1. 0.14

ROUTED TO
545547 30. 12.23 4. 1. l. 0.14

HYDROGRAPH AT



206J 11l. 12.02 14. 4. 3. 0.06

4 COMBINED AT
C547 335. 12.07 48. 14. 11. 0.26

ROUTED TO
547548 330. 12.13 48. 14. ll. 0.26

HYDROGRAPH AT
206M 109. 12.02 14. 4. 3. 0.06

2 COMBINED AT
C548R 412. 12.08 62. 18. 15. 0.32

2 COMB INED AT
C548 1038. 12.27 420. 186. 15l. 4.04

ROUTED TO
548549 1025. 12.38 419. 186. 150. 4.04

HYDROGRAPH AT
206N 259. 12.03 35. 11. 9. 0.15

2 COMBINED AT
C549L 1105. 12.35 443. 197. 159. 4.19

HYDROGRAPH AT
C5990 1190. 12.98 1000. 360. 290. 7.13

ROUTED TO
599608 1190. 13.12 1000. 360. 290. 7.13

HYDROGRAPH AT
211K 169. 12.03 18. 5. 4. 0.10

2 COMBINED AT
C608L 1194. 13.07 1012. 365. 294. 7.23

HYDROGRAPH AT
211G ll. 12.05 2. l. l. 0.01

ROUTED TO
604606 11. 12.23 2. l. l. 0.01

HYDROGRAPH AT
2111 47. 12.20 8. 3. 2. 0.04

2 COMBINED AT
C606R 58. 12.20 11. 3. 3. 0.05

HYDROGRAPH AT
211H 103. 12.13 11. 3. 2. 0.07

ROUTED TO
C6050 89. 12.23 11. 3. 2. 0.07

2 COMBINED AT
C606 146. 12.22 22. 6. 5. 0.12

ROUTED TO
606607 145. 12.25 22. 6. 5. 0.12

HYDROGRAPH AT
211J 22. 12.07 3. 1. l. 0.01

2 COMBINED AT
C607 16l. 12.23 25. 7. 6. 0.14

ROUTED TO
607608 160. 12.27 25. 7. 6. 0.14

COMBINED AT
C608 1258. 12.42 1035. 372. 299. 7.37

ROUTED TO
608613 1257. 12.45 1034. 372. 299. 7.37

HYDROGRAPH AT
211M 117. 12.15 16. 5. 4. 0.08

ROUTED TO
610611 116. 12.18 16. 5. 4. 0.08

HYDROGRAPH AT
211N 30. 12.05 4. 1. l. 0.02

2 COMBINED AT
C611R 142. 12.15 19. 6. 5. 0.10

HYDROGRAPH AT
2110 62. 12.07 8. 3. 2. 0.04

ROUTED TO
C6090 48. 12.22 8. 3. 2. 0.04



ROUTED TO
609611 48. 12.23 8. 3. 2. 0.04

2 COMBINED AT
C611I 188. 12.17 28. 8. 7. 0.14

ROUTED TO
C6110 126. 12.38 28. 8. 6. 0.14

DIVERSION TO
D611R 126. 12.38 28. 8. 6. 0.14

HYDROGRAPH AT
D611L O. 0.02 O. O. O. 0.14

ROUTED TO
611612 O. 0.02 O. O. o. 0.14

HYDROGRAPH AT
211P 65. 12.00 8. 3. 2. 0.03

2 COMBINED AT
C612 64. 12.00 8. 3. 2. 0.17

2 COMBINED AT
C613 1267. 12.45 1039. 374. 30l. 7.54

ROUTED TO
613621 1267. 12.47 1039. 374. 30l. 7.54

HYDROGRAPH AT
211L 162. 12.02 19. 6. 5. 0.10

2 COMBINED AT
C621L 1289. 12.43 1052. 380. 306. 7.64

HYDROGRAPH AT
211Q 32. 12.05 3. l. l. 0.02

ROUTED TO
616617 31. 12.10 3. l. 1. 0.02

HYDROGRAPH AT
211R 118. 12.08 15. 4. 4. 0.08

2 COMBINED AT
C617L 149. 12.08 19. 5. 4. 0.10

HYDROGRAPH AT
211U 34. 12.08 7. 2. 2. 0.03

DIVERS ION TO
D614R 24. 12.08 5. l. 1. 0.03

HYDROGRAPH AT
D614L 10. 12.08 2. 1. l. 0.03

2 COMBINED AT
C617 159. 12.08 21. 6. 5. 0.13

ROUTED TO
617618 157. 12.17 21. 6. 5. 0.13

HYDROGRAPH AT
2118 73. 12.07 10. 3. 2. o.05

2 COMBINED AT
C618I 225. 12.13 31. 9. 7. 0.18

ROUTED TO
C6180 220. 12.18 24. 8. 7. 0.18

HYDROGRAPH AT
BB614R 24. 12.08 5. l. l. 0.03

ROUTED TO
614615 24. 12.12 5. 1. l. 0.03

HYDROGRAPH AT
211V 9. 12.02 2. 1. O. 0.00

2 COMBINED AT
C615 31. 12.07 6. 2. 2. 0.03

DIVERSION TO
D615R 11. 12.07 1. O. o. 0.03

HYDROGRAPH AT
D615L 21. 12.07 5. 2. l. 0.03

ROUTED TO
615618 21. 12.08 5. 2. 1. 0.03

2 COMBINED AT
C618 239. 12.18 29. 10. 8. 0.19



ROUTED TO
618619 235. 12.25 29. 10. 8. 0.19

HYDROGRAPH AT
211T 95. 12.08 12. 3. 3. 0.07

2 COMBINED AT
C619L 307. 12.23 41. 13. 11. 0.26

HYDROGRAPH AT
BB615R 11. 12.07 1. O. O. 0.03

ROUTED TO
615619 10. 12.18 1. O. o. 0.03

2 COMBINED AT
C619I 317. 12.23 42. 14. 11. 0.25

ROUTED TO
C6190 176. 12.53 42. 14. 11. 0.25

DIVERSION TO
D619L o. 0.02 O. O. O. 0.25

HYDROGRAPH AT
D619R 176. 12.53 42. 14. II. 0.25

ROUTED TO
619620 176. 12.55 42. 14. II. 0.25

HYDROGRAPH AT
BB619L O. 0.02 O. o. O. 0.25

ROUTED TO
619620 O. 0.02 O. O. O. 0.25

HYDROGRAPH AT
211W 58. 12.00 8. 3. 2. 0.03

3 COMBINED AT
C620R 187. 12.33 50. 16. 13. 0.28

HYDROGRAPH AT
BB611R 126. 12.38 28. 8. 6. 0.14

ROUTED TO
611620 126. 12.40 28. 8. 6. 0.14

2 COMBINED AT
C620 312. 12.40 77. 24. 20. 0.42

ROUTED TO
620621 312. 12.42 77. 24. 20. 0.42

2 COMBINED AT
C621 1597. 12.42 1122. 403. 325. 7.93

ROUTED TO
621622 1596. 12.52 1122. 403. 325. 7.93

HYDROGRAPH AT
211X 304. 12.10 46. 15. 12. 0.21

2 COMBINED AT
C622R 1782. 12.28 1158. 417. 336. 8.14

HYDROGRAPH AT
211A 173. 12.13 24. 7. 5. 0.14

ROUTED TO
C6000 171. 12.18 24. 7. 5. 0.14

ROUTED TO
600601 169. 12.25 24. 7. 5. 0.14

HYDROGRAPH AT
211B 147. 12.10 18. 5. 4. 0.11

2 COMBINED AT
C601 300. 12.17 42. 12. 9. 0.25

ROUTED TO
601602 298. 12.23 42. 12. 9. 0.25

HYDROGRAPH AT
211C 77. 12.02 10. 3. 2. 0.04

2 COMBINED AT
C602L 338. 12.18 5I. IS. 12. 0.30

HYDROGRAPH AT
211D 89. 12.07 12. 4. 3. 0.07

2 COMBINED AT



C602 418. 12.13 64. 18. 15. 0.37

ROUTED TO
602603 415. 12.20 64. 18. 15. 0.37

HYDROGRAPH AT
211E 279. 12.02 34. II. 9. 0.16

2 COMBINED AT
C603 617. 12.08 97. 29. 23. 0.52

ROUTED TO
603622 605. 12.17 97. 29. 23. 0.52

HYDROGRAPH AT
211F 190. 12.03 28. 9. 7. 0.11

2 COMBINED AT
C622L 753. 12.13 125. 38. 3l. 0.63

2 COMBINED AT
C622 2448. 12.20 1268. 453. 365. 8.78

ROUTED TO
622549 2427. 12.30 1266. 453. 365. 8.78

HYDROGRAPH AT
211Y 128. 12.10 17. 5. 4. 0.09

2 COMBINED AT
C549R 2512. 12.30 1279. 457. 368. 8.87

2 COMBINED AT
C549 3503. 12.32 1699. 641. 517. 13.06

ROUTED TO
549626 3481. 12.42 1697. 64I. 517. 13.06

HYDROGRAPH AT
2112 137. 12.02 16. 5. 4. 0.08

2 COMBINED AT
C626C 3507. 12.40 1705. 645. 52I. 13.14

HYDROGRAPH AT
211M 47. 12.08 8. 2. 2. 0.03

ROUTED TO
625626 46. 12.15 8. 2. 2. 0.03

HYDROGRAPH AT
211AB 74. 12.02 8. 2. 2. 0.04

ROUTED TO
623624 73. 12.02 8. 2. 2. 0.04

HYDROGRAPH AT
211AC 51. 12.02 7. 2. 2. 0.03

2 COMBINED AT
C624 125. 12.02 15. 5. 4. 0.07

ROUTED TO
624626 124. 12.07 15. 5. 4. 0.07

HYDROGRAPH AT
211AD 76. 12.02 10. 3. 3. 0.04

2 COMBINED AT
C626R 198. 12.03 26. 8. 6. 0.11

3 COMBINED AT
C626 3591. 12.40 1724. 654. 528. 13.28

ROUTED TO
626627 3587. 12.42 1724. 654. 528. 13.28

HYDROGRAPH AT
211AE 63. 12.02 8. 2. 2. 0.03

2 COMBINED AT
C627 3598. 12.42 1728. 656. 530. 13.32

*** NORMAL END OF HEC-l ***
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FLOOD HYDROGRAPH PACKAGE (HEC-1)
MAY 1991

VERSION 4.0.1E

RUN DATE 02/21/:0 TIME 09:29:06

U.S. ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER

609 SECOND STREET
DAVIS, CALIFORNIA 95616

(916) 551-1748

x X XXXXXXX XXXXX X
X X X X X XX
X X X X X
XXXXXXX XXXX X XXXXX X
X X X X X
X X X X X X
X X XXXXXXX XXXXX XXX

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

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE, SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,
DSS : READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE : GREEN AND AMPT INFILTRATION
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

HEC-1 INPUT PAGE

LINE ID 1 2 3 4 5 6 7 8 9 10

The purpose of this model is to estimate peak discharges in Ashbrook
Wash for evaluation of the Dam modifications impact on the floodplain.

Alternative F:
Addition of an auxilIary spillway. This spillway will function such
that the existing emergency spillway does not operate for the 100-year
storm. The stage-storage relation is adjusted to reflect revised
grading in the park.

100-year, 6-hour existing condition watershed model for Ashbrook Wash
upstream of the Fort McDowell Indian Reservation boundary.

This model is a portion of the original Fountain Hills North FDS
watershed model conducted by GVSCE, 1994. The title cards from that
model are included for reference.

File: ALTFf-2.IH1
Date:07-08-99 mcg

Revised:

trl
trl

EXIOO-6.IHl
02-25-94
09-14-94

File:
Date:

Revised:

Golden Eagle Park Dam Modifications
by Stantec: Proj. No. 28900095
for FCDMC: FCD

Fountain Hills North Floodplain Delineation Study
FCD 92 - 04 by GVSCE

Existing Condition
100-Year 6-Hour Storm, Clark Unit Hydrograph

ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID

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
35
36
37
38
39
40
41
42
43
44

IT 1
10 5
IN 15
*DIAGRAM

JD 3.30 0.01
PC 0.000 0.008
PC 0.087 0.099
PC 0.962 0.972
JD 3.28 0.50
JD 3.23 2.80
PC 0.000 0.009
PC 0.087 0.100
PC 0.950 0.963
JD 3.04 16.0
PC 0.000 0.015
PC 0.135 0.152
PC 0.946 0.960
JD 2.67 90.0
PC 0.000 0.021
PC 0.179 0.201
PC 0.927 0.945

1080

0.016 0.025 0.033 0.041 0.050 0.058 0.066 0.074
0.118 0.138 0.216 0.377 0.834 0.911 0.931 0.950
0.983 0.991 1.000

0.016 0.025 0.034 0.042 0.051 0.059 0.067 0.076
0.120 0.163 0.252 0.451 0.694 0.837 0.900 0.938
0.975 0.988 1.000

0.020 0.030 0.048 0.063 0.076 0.090 0.105 0.119
0.175 0.222 0.304 0.472 0.670 0.796 0.868 0.912
0.973 0.987 1.000

0.035 0.051 0.071 0.087 0.105 0.125 0.143 0.160
0.232 0.281 0.364 0.500 0.658 0.773 0.841 0.888
0.964 0.982 1.000

45
46
47
48
49
SO

KK
KM
KM
KM

KM

KM

204A
Sub-Basin 204A

The Clark unit Hydrograph is used for this basin.
The Natural time-area relation is used for this basin.

HEC-1 INPUT PAGE

LINE ID 1 2 3 4 5 6 7 8 9 10

51 KM Time of Concentration for this sub-basin is based on the following:



52
53
54
55
56
57
58
59
60
61
62
63
64
65

KM

KM

KM

KM

KM

KM

KM

KM

KM

BA
LG
UC
UA
UA

6-Hour Rainfall, Pattern No. 1.00
An rainfall areal reduction factor of 0.999

EXCESS RAINFALL VALUES EXCEEDED IN 5 -MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.45 .44 .44 .13 .10 .09 ,04 .03 .03 .00 .00 .00 .00 .00 .00 .00 .00 .00

L= 0.687 miles, S= 175 feet/mile, Kb= .10

0.108
0.15 0.39 5.80 0.19 0.00

0.325 0.280
0 3 12 20 43 75 90 96

100

66
67
68
69
70
71
72

KK 522523
KM Normal depth channel route from C522 to C523
KM Source: 200 Scale Mapping
RS 10 FLOW -1
RC 0.060 0.050 0.060 3275.0 0.0197
RX 1000.0 1020.0 1035.0 1065.0 1080.0 1120.0 1160.0 1185.0
RY 1678.0 1676.0 1674.0 1672.0 1672.0 1674.0 1676.0 1678.0

73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93

KK
KM
KM
KM

KM

KM
KM

KM
KM
KM
KM

KM

KM
KM

KM
KM
BA
LG
UC
UA
UA

204B
Sub-Basin 204B

The Clark Unit Hydrograph is used for this basin.
The Natural time-area relation is used for this basin.

Time of Concentration for this sub-basin is based on the following:
6-Hour Rainfall, Pattern No. 1.00
An rainfall areal reduction factor of 0.998

EXCESS RAINFALL VALUES EXCEEDED IN 5-MlNUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.44 .44 .43 .13 .09 .08 .03 .03 .03 .00 .00 .00 .00 .00 .00 .00 .00 .00

L= 0.775 miles, S= 128 feet/mile, Kb= .10

0.126
0.15 0.39 5.80 0.21 0.20

0.408 0.364
0 3 12 20 43 75 90 96

100

94
95
96

KK
KM
HC

C523I
Hydrograph combine 522523 + 204B at C523 I

2

HEC-1 INPUT PAGE

LINE ID 1 •.•.... 2 3 4 5 6 7 8 9 10

97
98
99

100
101
102
103
104
105

KK C5230
KM Reservoir route at C523.
RS 1 ELEV 1650.3
SV 0.00 0.01 0.12 0.71 2.23 2.50 2.80 3.10 3.20 3.40
SV 3.70 4.00 4.30 4.60 4.90 5.20 5.50
SE 1650.3 1652.0 1654.0 1656.0 1658.0 1658.2 1658.4 1658.6 1658.7 1658.8
SE 1659.0 1659.2 1659.4 1659.6 1659.8 1660.0 1660.2
SQ 0 22 78 144 209 214 220 224 226 232
SQ 239 249 288 384 529 726 960

106
107
108
109
110
111
112
113

KK
KM

KM
DT
DI
DI
DQ
DQ

D523L
Hydrograph diversion at C523. Main flow continues in the left branch.
Diverted flow is in the right branch.

D523R
0 22 78 144 209 214 220 224 226 232

239 249 288 384 529 726 960
0 0 0 0 0 0 0
5 10 20 37 61 96 139

Time of Concentration for this sub-basin is based on the following:
6-Hour Rainfall, Pattern No. 1.00
An rainfall areal reduction factor of 0.998

EXCESS RAINFALL VALUES EXCEEDED IN 5 -MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.45 .44 .44 .13 .09 .08 .04 .04 .03 .03 .03 .03 .01 .01 .01 .01 .01 .01

The Clark Unit Hydrograph is used for this basin.
The Natural time-area relation is used for this basin.

L= 0.870 miles, S= 378 feet/mile, Kb= .14

969075432012

35.000.404.350.35
0.350

3

0.118
0.25

0.350
o

205A
Sub-Basin 205A

KK
KM
KM

KM

KM
KM
KM
KM
KM

KM
KM
KM
KM
KM
KM
KM
BA
LG
UC
UA

114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133



134 UA 100

135
136
137
138
139
140
141
142
143
144

KK
KM

KM

KM

KM

KM
KM

KM

KM
KM

205B
Sub-Basin 205B

The Clark Unit Hydrograph is used for this basin.
The Natural time-area relation is used for this basin.

Time of Concentration for this sub-basin is based on the following:
6-Hour Rainfall, Pattern No. 1.00
An rainfall areal reduction factor of 0.997

HEC-1 INPUT PAGE

LINE ID 1 2 3 4 5 6 7 8 9 10

145
146
147
148
149
150
151
152
153
154
155

KM EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
KM 5 10 15 20 25 30 35 40 45 50 S5 60 65 70 75 80 85 90
KM .45 .44 .44 .13 .09 .08 .04 .04 .03 .03 .03 .03 .01 .01 .01 .01 .01 .01
KM
KM L= 0.759 miles, S= 373 feet/mile, Kb= .14
KM
BA 0.211
LG 0.25 0.35 4.35 0.40 35.00
UC 0.321 0.204
VA 0 3 12 20 43 75 90 96
UA 100

156
157
158

KK
KM
HC

C528
Hydrograph combine 205A + 205B at C528

2

159
160
161
162
163
164
165

KK 528530
KM Normal depth channel route from C528 to C530
KM Source: Hydrology Field Reconnaissance
RS 2 FLOW -1
RC 0.060 0.043 0.060 2594.0 0.0709
RX 1000.0 1018.0 1031.0 1042.0 1052.0 1066.0 1093.0 1107.0
RY 96.3 92.2 89.9 85.9 85.7 91.5 91.2 96.3

Time of Concentration for this sub-basin is based on the following:
6-Hour Rainfall, Pattern No. 1.00
An rainfall areal reduction factor of 0.999

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.45.44.44.13.09.08.04.04.03.03.03.03.01.01.01.01 .01.01

The Clark Unit Hydrograph is used for this basin.
The Natural time-area relation is used for this basin.

L= 0.618 miles, S= 331 feet/mile, Kb= .15

969075432012

35.000.414.350.35
0.343

3

205C
Sub-Basin 205C

0.059
0.25

0.308
o

100

KK
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM

KM
KM
KM
KM
KM

BA
LG
UC
UA
UA

166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186

HEC-1 INPUT PAGE

LINE ID 1 2 3 4 5 6 7 8 9 10

187
188
189

KK
KM
HC

C530R
Hydrograph combine 528530 + 205C at C530 right branch

2

190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210

KK
KM
KM
KM

KM
KM
KM

KM
KM

KM
KM
KM
KM
KM
KM
KM
BA
LG
UC
UA
UA

205D
Sub-Basin 205D

The Clark Unit Hydrograph is used for this basin.
The Natural time-area relation is used for this basin.

Time of Concentration for this sub-basin is based on the following:
6-Hour Rainfall, Pattern No. 1.00
An rainfall areal reduction factor of 0.996

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.45.44.44.13.09.08.04.04.03.03.03.03.01.01.01.01 .01 .01

L= 1.020 miles, S= 361 feet/mile, Kb= .13

0.319
0.25 0.35 4.35 0.40 35.00

0.379 0.246
0 3 12 20 43 75 90 96

100



Time of Concentration for this sub-basin is based on the following:
6-Hour Rainfall, Pattern No. 1.00
An rainfall areal reduction factor of 0.997

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.45 .44 .44 .13 .09 .08 .04 .04 .03 .03 .03 .03 .01 .01 .01 .01 .01 .01

The Clark Unit Hydrograph is used for this basin.
The Natural time-area relation is used for this basin.

L= 1.357 miles, S= 358 feet/mile, Kb= .14

969075432012

35.000.404.350.35
0.508

3

205E
Sub-Basin 205E

0.218
0.25

0.488
a

100

KK
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
BA
LG
UC
UA
UA

211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
231

HEC-l INPUT PAGE

LINE ID 1 2 3 4 5 6 7 8 9 10

232
233
234

KK
KM
HC

C529
Hydrograph combine 205D + 205E at C529

2

NOTE: 529530 too short to route

235
236
237

KK
KM
HC

C530
Hydrograph combine C529 + C530R at C530

2

238
239
240
241
242
243
244

KK 530531
KM Normal depth channel route from C530 to C531
KM Source: Hydrology Field Reconnaissance
RS 3 FLOW -1
RC 0.060 0.059 0.060 2426.0 0.0404
RX 1000.0 1035.0 1050.0 1060.0 1075.0 1081.0 1088.0 1094.0
RY 95.9 86.5 86.2 83.1 84.0 90.2 95.6 99.3

245
246
247
248
249
250
251
252
253
254
255
256
257
258
259
260
261
262
263
264
265

KK
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
BA
LG
UC
UA
UA

205F
Sub-Basin 205F

The Clark Unit Hydrograph is used for this basin.
The Natural time-area relation is used for this basin.

Time of Concentration for this sub-basin is based on the following:
6-Hour Rainfall, Pattern No. 1.00
An rainfall areal reduction factor of 0.998

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 5S 60 6S 70 75 80 85 90

.45 .44 .44 .13 .09 .08 .04 .04 .03 .03 .03 .03 .01 .01 .01 .01 .01 .01

L= 0.786 miles, S= 326 feet/mile, Kb= .14

0.161
0.25 0.35 4.35 0.41 35.00

0.350 0.269
0 3 12 20 43 75 90 96

100

266
267
268

KK
KM
HC

C531
Hydrograph combine 530531 + 205F at C531

2

HEC-1 INPUT PAGE

LINE ID 1 2 3 4 5 6 7 8 9 10

269
270
271
272
273
274
275

KK 531532
KM Normal depth channel route from C531 to C532
KM Source: Hydrology Field Reconnaissance
RS 4 FLOW -1
RC 0.060 0.065 0.060 3391.0 0.0463
RX 1000.0 1012.0 1022.0 1032.0 1050.0 1056.0 1068.0 1092.0
RY 98.8 93.8 89.1 86.4 86.5 89.1 91.0 97.6

276
277
278
279
280
281

KK
KM
KM
KM
KM
KM

205G
Sub-Basin 20SG

The Clark Unit Hydrograph is used for this basin.
The Natural time-area relation is used for this basin.



282
283
284
285
286
287
288
289
290
291
292
293
294
295
296

KM
KM

KM

KM
KM

KM

KM

KM

KM

KM

BA
LG
UC
UA
UA

Time of Concentration for this sub-basin is based on the following:
6-Hour Rainfall, Pattern No. 1.00
An rainfall areal reduction factor of 0.998

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.45 .44 .44 .13 .09 .07 .03 .03 .03 .03 .03 .03 .01 .01 .01 ".01 .01 .01

L= 0.924 miles, S= 338 feet/mile, Kb= .13

0.185
0.24 0.35 4.50 0.40 31. 20

0.367 0.298
0 3 12 20 43 75 90 96

100

297
298
299

KK
KM
HC

C532L
Hydrograph combine 531532 + 205G at C532 left branch

2

300
301
302
303
304
305
306
307
308
309
310
311
312
313
314
315
316

KK
KM

KM

KM

KM

KM

KM

KM

KM

KM
KM

KM
KM
KM
KM

KM

BA

205H
Sub-Basin 205H

The Clark Unit Hydrograph is used for this basin.
The Natural time-area relation is used for this basin.

Time of Concentration for this sub-basin is based on the following:
6-Hour Rainfall, Pattern No. 1.00
An rainfall areal reduction factor of 0.997

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.45 .44 .44 .13 .09 .08 .04 .03 .03 .03 .03 .03 .01 .01 .01 .01 .01 .01

L= 1.464 miles, S= 325 feet/mile, Kb= .13

0.261
HEC-1 INPUT PAGE

LINE ID 1 2 3 4 5 6 7 8 9 10

317
318
319
320

LG
UC
UA
UA

0.24
0.513

o
100

0.35
0.514

3

4.50 0.39 31.60

12 20 43 75 90 96

321
322
323

KK
KM
HC

C532
Hydrograph combine C532L + 205H at C532

2

324
325
326
327
328
329
330

KK 532533
KM Normal depth channel route from C532 to C533
KM Source: Hydrology Field Reconnaissance
RS 1 FLOW -1
RC 0.060 0.045 0.060 1555.0 0.0283
RX 1000.0 1020.0 1030.0 1048.0 1065.0 1077.0 1092.0 1119.0
RY 98.0 89.4 88.1 85.6 85.9 92.2 93.8 97.0

Time of Concentration for this sub-basin is based on the following:
6-Hour Rainfall, Pattern No. 1.00
An rainfall areal reduction factor of 0.995

EXCESS RAINFALL VALUES EXCEEDED IN 5-MlNUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.44 .44 .43 .13 .09 .08 .03 .03 .03 .01 .01 .01 .00 .00 .00 .00 .00 .00

The Clark Unit Hydrograph is used for this basin.
The Natural time-area relation is used for this basin.

L= 1.487 miles, S= 326 feet/mile, Kb= .11

969075432012

15.200.285.200.37
0.386

3

2051
Sub-Basin 2051

0.354
0.20

0.458
o

100

KK
KM
KM
KM
KM
KM

KM
KM

KM

KM
KM
KM

KM

KM

KM

KM

BA
LG
UC
UA
UA

331
332
333
334
335
336
337
338
339
340
341
342
343
344
345
346
347
348
349
350
351

352
353
354

KK
KM

HC

C533
Hydrograph combine 532533 + 2051 at C533

2

355
356
357
358
359
360
361

KK 533534
KM Normal depth channel route from C533 to C534
KM Source: Hydrology Field Reconnaissance
RS 10 FLOW -1
RC 0.060 0.046 0.060 7145.0 0.0241
RX 1000.0 1010.0 1060.0 1073.0 1160.0 1181.0 1223.0 1237.0
RY 97.8 93.7 94.7 90.8 89.9 92.4 94.0 96.8



HEC-1 INPUT PAGE

LINE ID 1 2 3 4 5 6 7 8 9 10

362
363
364
365
366
367
368
369
370
371
372
373
374
375
376
377
378
379
380
381
382

KK
KM

KM
KM
KM
KM
KM
KM
KM
KM

KM

KM

KM
KM

KM
KM

BA
LG
UC
UA
UA

205J
Sub-Basin 205J

The Clark Unit Hydrograph is used for this basin.
The Natural time-area relation is used for this basin.

Time of Concentration for this sub-basin is based on the following:
6-Hour Rainfall, Pattern No. 1.00
An rainfall areal reduction factor of 0.995

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.44 .43 .42 .12 .08 .06 .03 .02 .02 .00 .00 .00 .00 .00 .00 .00 .00 .00

L::: 1.633 miles, S= 243 feet/mile, Kb= .08

0.369
0.21 0.35 4.90 0.30 3.50

0.450 0.398
0 3 12 20 43 75 90 96

100

383
384
385

KK
KM

HC

C534R
Hydrograph co~bine 533534 + 205J at C534 right branch

2

205K
Sub-Basin 205K

The Clark Unit Hydrograph is used for this basin.
The Natural time-area relation is used for this basin.

EXCESS RAINFALL VALUES EXCEEDED IN 5 -MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.44 .44 .43 .13 .09 .08 .03 .03 .03 .00 .00 .00 .00 .00 .00 .00 .00 .00

Time of Concentration for this sub-basin is based on the following:
6-Hour Rainfall, Pattern No. 1.00
An rainfall areal reduction factor of 0.997

969075432012

1. 500.225.600.38
0.665

3

L= 1.772 miles, S= 249 feet/mile, Kb= .10

0.245
0.16

0.546
o

100

KK
KM
KM
KM

KM

KM
KM
KM

KM
KM
KM
KM
KM

KM
KM
KM
BA
LG
UC
UA
UA

386
387
388
389
390
391
392
393
394
395
396
397
398
399
400
401
402
403
404
405
406

HEC-1 INPUT PAGE 10

LINE ID 1 2 3 4 5 6 7 8 9 10

407
408
409

KK
KM
HC

C534
Hydrograph combine C534R + 205K at C534

2

410
411
412
413
414
415
416

KK 534535
KM Normal depth channel route from C534 to C535
KM Source: Hydrology Field Reconnaissance
RS 3 FLOW -1
RC 0.065 0.046 0.065 2037.0 0.0221
RX 1000.0 1010.0 1016.0 1075.0 1150.0 1162.0 1174.0 1182.0
RY 97.1 93.4 91.6 89.6 86.9 90.8 92.2 92.3

417
418
419
420
421
422
423
424
425
426
427
428
429
430
431
432
433
434
435
436
437

KK
KM

KM
KM
KM
KM

KM
KM
KM

KM
KM

KM
KM
KM

KM
KM
BA
LG
UC
UA
UA

205L
Sub-Basin 205L

The Clark Unit Hydrograph is used for this basin.
The Natural time-area relation is used for this basin.

Time of Concentration for this sub-basin is based on the following:
6-Hour Rainfall, Pattern No. 1.00
An rainfall areal reduction factor of 0.998

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
5 10 15 20 25 3Q 35 40 45 50 55 60 65 70 75 80 85 90

.44 .43 .42 .12 .08 .06 .02 .02 .02 .00 .00 .00 .00 .00 .00 .00 .00 .00

L= 0.701 miles, S= 284 feet/mile, Kb~ .09

0.118
0.19 0.36 5.00 0.29 0.00

0.254 0.206
0 3 12 20 43 75 90 96

100



438
439
440

KK C535
KM Hydrograph combine 534535 + 205L at C535
HC 2

441
442
443
444
445
446
447

KK 535536
KM Normal depth channel route from C535 to C536
KM Source: HEC-2 Cross Section: HE 3.275
RS 8 FLOW -1
RC 0.075 0.050 0.075 2975.0 0.0236
RX 9852.8 9871.5 9957.7 10000.0 10015.6 10052.4 10142.4 10183.6
RY 1911.6 1904.3 1906.9 1900.8 1900.8 1905.4 1905.2 1912.6

HEC-1 INPUT PAGE 11

LINE ID 1 2 3 4 5 6 7 8 9 10

205M
Sub-Basin 205M

The Clark Unit Hydrograph is used for this basin.
The HEC-1 time-area relation is used for this basin.

EXCESS RAINFALL VALUES EXCEEDED IN 5 -MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.46 .46 .45 .15 .11 .11 .05 .05 .04 .02 .02 .02 .00 .00 .00 .00 .00 .00

Time of Concentration for this sub-basin is based on the following:
6-Hour Rainfall, Pattern No. 1.00
An rainfall areal reduction factor of 0.998

21.000.225.400.33
0.197

L= 0.839 miles, S= 230 feet/mile, Kb= .06

0.139
0.15

0.233

KK
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM

KM
KM
KM
KM
KM
BA
LG
UC

448
449
450
451
452
453
454
455
456
457
458
459
460
461
462
463
464
465
466

467
468
469

KK
KM
HC

C536R
Hydrograph combine 535536 + 205M at C536 right branch

2

205N
Sub-Basin 205N

The Clark Unit Hydrograph is used for this basin.
The HEC-1 time-area relation is used for this basin.

EXCESS RAINFALL VALUES EXCEEDED IN 5 -MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.45 .44 .44 .13 .09 .08 .03 .03 .03 .00 .00 .00 .00 .00 .00 .00 .00 .00

Time of Concentration for this sub-basin is based on the following:
6-Hour Rainfall, Pattern No. 1.00
An rainfall areal reduction factor of 0.998

0.800.215.700.39
0.457

L= 1.183 miles, S= 245 feet/mile, Kb= .10

0.156
0.15

0.413

KK
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
BA
LG
UC

470
471
472
473
474
475
476
477
478
479
480
481
482
483
484
485
486
487
488

489
490
491

KK
KM
HC

C536I
Hydrograph combine C536R + 205N at C536I

2

C536I is the total flow in Hesperus Wash upstream of Dam 36

HEC-1 INPUT PAGE 12

LINE I D. . . . . . . 1 . . . . . . .'2 . . . . . . . 3 . . . . . . . 4 . . . . . • . 5 . . . . . . . 6 . . . . . . . 7 . . . . . . . 8 . . . . . . . 9 . . . . . . 1 0

492
493
494
495
496
497
498
499
500
501
502
503

KK C5360
KM Reservoir route at C536 (Dam 36) .
RS 1 ELEV 1852.1
SV 0.00 14.41 35.94 67.64 108.61 158.07 218.14 276.00 280.00 289.00
SV 298.02 308.00 317.00 327.00 337.00 346.95 358.00 374.00
SE 1852.1 1866.0 1870.0 1874.0 1878.0 1882.0 1886.0 1889.0 1889.2 1889.6
SE 1890.0 1890.4 1890.8 1891.2 1891.6 1892.0 1892.4 1893.0
SQ 0 108 168 211 245 276 301 320 338 347
SQ 356 459 679 995 1408 1905 2477 3119 3826 5009
SE 1852.1 1858.0 1862.0 1866.0 1870.0 1874.0 1878.0 1882.0 1886.0 1889.0
SE 1889.2 1889.6 1890.0 1890.4 1890.8 1891.2 1891.6 1892.0 1892.4' 1893.0
RL 0.17

* * End Basin 205. Start Basin 206

504
505

KK 536537
KM Normal depth channel route from C536 to C537



506
507
508
509
510

KM Source: HEC-2 Cross Section: HE 2.729
RS 3 FLOW -1
RC 0.075 0.050 0.075 1480.0 0.0209
RX 9900.0 9912.0 9947.3 9979.310025.0 10044.5 10051.0 10060.0
RY 1846.5 1845.4 1843.1 1834.3 1833.6 1840.5 1843.3 1843.5

Time of Concentration for this sub-basin is based on the following:
6-Hour Rainfall, Pattern No. 1.00
An rainfall areal reduction factor of 0.998

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
5 10 15 20 25 30 3S 40 45 50 55 60 65 70 75 80 85 90

.47 .46 .46 .16 .13 .12 .05 .05 .05 .04 .03 .03 .01 .01 .01 .01 .01 .01

The Clark Unit Hydrograph is used for this basin.
The Urban time-area relation is used for this basin.

L= 0.631 miles, S= 256 feet/mile, Kb= .04

979490847765

32.80

30

0.23

16

5.300.28
0.107

5

206A
Sub-Basin 206A

0.128
0.13

0.158
o

100

KK
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM

KM
BA
LG
UC
UA
UA

511
512
513
514
515
516
517
518
519
520
521
522
523
524
525
526
527
528
529
530
531

HEC-1 INPUT PAGE 13

LINE ID 1 2 3 4 5 6 7 8 9 10

532
533
534

KK
KM

HC

C537
Hydrograph combine 536537 + 206A at C537

2

535
536
537
538
539
540
541

KK
KM
KM
RS
RC
RX
RY

537538
Normal depth channel route from C537 to C538
Source: HEC-2 Cross Section: HE 2.493

3 FLOW -1
0.075 0.050 0.075 2155.0 0.0210

9946.0 9957.6 9984.8 9994.8 10000.0 10036.5 10070.1 10107.3
1817.0 1815.2 1807.4 1803.2 1803.2 1805.5 1814.3 1815.4

542
543
544
545
546
547
548
549
550
551
552
553
554
555
556
557
558
559
560
561
562

KK
KM
KM
KM
KM
KM
KM
KM

KM

KM
KM
KM
KM
KM
KM
KM
BA
LG
UC
UA
UA

206B
Sub-Basin 206B

The Clark Unit Hydrograph is used for this basin.
The Urban time-area relation is used for this basin.

Time of Concentration for this sub-basin is based on the following:
6-Hour Rainfall, Pattern No. 1.00
An rainfall areal reduction factor of 0.999

EXCESS RAINFALL VALUES EXCEEDED IN 5-MlNUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.48 .47 .47 .17 .13 .13 .06 .06 .05 .05 .04 .04 .01 .01 .01 .01 .01 .01

L= 0.570 miles, S= 139 feet/mile, Kb= .03

0.095
0.10 0.26 5.20 0.23 41. 30

0.154 0.113
0 5 16 30 65 77 84 90 94 97

100

563
564
565

KK
KM
HC

C5381
Hydrograph combine 537538 + 206B at C5381

2

566
567
568
569
570
571
572
573
574

KK C5380
KM Reservoir route at C538.
RS 1 ELEV 1778.2
SV 0.00 0.10 0.57 1.69 2.60 2.70 2.90 3.00 3.20 3.38
SV 3.60 3.90 4.10 4.30 4.60 5.10 5.60 6.10 7.10 8.10
SE 1778.2 1782.0 1784.0 1786.0 1787.1 1787.2 1787.4 1787.6 1787.8 1788.0
SE 1788.2 1788.4 1788.6 1788.8 1789.0 1789.4 1789.8 1790.2 1790.8 1791. 4
SQ 0 82 133 185 207 208 212 218 226 235
SQ 249 265 286 310 338 400 482 611 942 1439

HEC-1 INPUT PAGE 14

LINE ID 1 ..•.... 2 3 4 ....•.. 5 6 ...•... 7 ......• 8 9 10

575
576
577
578
579
580
581

KK 538540
KM Normal depth channel route from C538 to C540
KM Source: HEC-2 Cross Section: HE 1.990
RS 5 FLOW -1
RC 0.075 0.050 0.075 2176.0 0.0210
RX 9907.7 9931.8 9978.4 10000.0 10041.1 10056.9 10143.7 10164.9
RY 1767.5 1754.9 1755.2 1753.2 1753.1 1755.1 1757.3 1769.4



206C
Sub-Basin 206C

The Clark Unit Hydrograph is used for this basin.
The HEC-l time-area relation is used for this basin.

Time of Concentration for this sub-basin is based on the following:
6-Hour Rainfall, Pattern No. 1.00
An rainfall areal reduction factor of 1.000

EXCESS RAINFALL VALUES EXCEEDED IN 5 -MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.44 .43 .42 .12 .08 .06 .02 .02 .02 .01 .01 .01 .00 .00 .00 .00 .00 .00

12.400.404.350.32
0.289

L= 0.427 miles, S= 138 feet/mile, Kb= .07

0.024
0.21

0.217

KK
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
BA
LG
UC

582
583
584
585
586
587
588
589
590
591
592
593
594
595
596
597
598
599
600

601
602
603

KK
KM
HC

C540R
Hydrograph combine 538540 + 206C at C540 right branch

2

206D
Sub-Basin 206D

The Clark Unit Hydrograph is used for this basin.
The Urban time-area relation is used for this basin.

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.48 .48 .47 .17 .14 .13 .06 .06 .06 .05 .05 .04 .01 .01 .01 .01 .01 .01

Time of Concentration for this sub-basin is based on the following:
6-Hour Rainfall, Pattern No. 1.00
An rainfall areal reduction factor of 0.999

41.200.185.700.26
0.129

L= 0.531 miles, S= 236 feet/mile, Kb= .04

0.062
0.08

0.146

KK
KM
KM
KM
KM
KM
KM
KM
KM
KM

KM

KM

KM

KM
KM
KM
BA
LG
UC

604
605
606
607
608
609
610
611
612
613
614
615
616
617
618
619
620
621
622

HEC-1 INPUT PAGE 15

LINE ID 1 2 3 4 .....•. 5 6 7 8 9 10

623
624

UA
UA

o
100

16 30 65 77 84 90 94 97

625
626
627
628
629
630
631

KK 539540
KM Normal depth channel route from C539 to C540
KM Source: 200 Scale Mapping
RS 4 FLOW -1
RC 0.060 0.050 0.055 1872.0 0.0256
RX 1000.0 1007.0 1016.0 1036.0 1046.0 1080.0 1150.0 1210.0
RY 1750.0 1748.0 1746.0 1744.0 1744.0 1746.0 1748.0 1750.0

206E
Sub-Basin 206E

The Clark Unit Hydrograph is used for this basin.
The HEC-1 time-area relation is used for this basin.

Time of Concentration for this sub-basin is based on the following:
6-Hour Rainfall, Pattern No. 1.00
An rainfall areal reduction factor of 1.000

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.42 .42 .41 .10 .06 .04 .01 .01 .01 .00 .00 .00 .00 .00 .00 .00 .00 .00

1.700.404.300.35
0.238

L= 0.343 miles, S= 175 feet/mile, Kb= .09

0.023
0.23

o.20B

KK
KM

KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
BA
LG
UC

632
633
634
635
636
637
638
639
640
641
642
643
644
645
646
647
648
649
650

651
652
653

KK
KM
He

C540L
Hydrograph combine 539540 + 206E at C540 left branch

2

654
655
656

KK
KM
HC

C540
Hydrograph combine C540R + C540L at C540

2

C540 is the end of Hesperus Wash and the start of Balboa Wash



657
658
659
660
661
662
663

KK 540541
KM Normal depth channel route from C540 to C541
KM Source: HEC-2 Cross Section: BA 1.645
RS 12 FLOW -1
RC 0.065 0.035 0.0654207.00.0204
RX 996 0 . 8 996 8 . 0 9975 . 1 997 5 . 7 9 993 . 2 1 0018 . 2 102 97 . 5 10343. 9
RY 1725.2 1721.8 1718.4 1716.2 1716.4 1718.4 1719.8 1730.5

HEC-1 INPUT PAGE 16

LINE ID 1 2 3 4 5 6 7 8 9 10

206F
Sub-Basin 206F

The Clark Unit Hydrograph is used for this basin.
The HEC-1 time-area relation is used for this basin.

Time of Concentration for this sub-basin is based on the following:
6-Hour Rainfall, Pattern No. 1.00
An rainfall areal reduction factor of 0.998

EXCESS RAINFALL VALUES EXCEEDED IN 5 -MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.43 .42 .42 .11 .07 .06 .02 .02 .01 .00 .00 .00 .00 .00 .00 .00 .00 .00

5.100.354.600.35
0.308

L= 0.975 miles, S= 217 feet/mile, Kb= .08

0.157
0.21

0.333

KK
KM

KM

KM

KM

KM

KM

KM

KM
KM
KM
KM

KM
KM

KM
KM

BA
LG
UC

664
665
666
667
668
669
670
671
672
673
674
675
676
677
678
679
680
681
682

683
684
685

KK
KM

HC

C541
Hydrograph combine 540541 + 206F at C541

2

686
687
688
689
690
691
692

KK 541548
KM Normal depth channel route from C541 to C548
KM Source: HEC-2 Cross Section: BA 0.905
RS 1 FLOW -1
RC 0.060 0.045 0.060 1138.0 0.0316
RX 9761.7 9936.7 9955.2 9986.9 9994.7 10039.2 10065.3 10066.0
RY 1647.4 1644.1 1638.1 1637.3 1636.2 1637.5 1652.9 1653.0

206G
Sub-Basin 206G

The Clark Unit Hydrograph is used for this basin.
The HEC-1 time-area relation is used for this basin.

Time of Concentration for this sub-basin is based on the following:
6-Hour Rainfall, Pattern No. 1.00
An rainfall areal reduction factor of 0.999

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.45 .44 .44 .13 .10 .09 .04 .04 .03 .01 .01 .01 .00 .00 .00 .00 .00 .00

12.500.255.200.35
0.544

L= 0.950 miles, S= 132 feet/mile, Kb= .09

0.089
0.16

0.425

KK
KM
KM

KM

KM
KM

KM

KM

KM

KM

KM

KM

KM

KM

KM
KM

BA
LG
UC

693
694
695
696
697
698
699
700
701
702
703
704
705
706
707
708
709
710
711

HEC-1 INPUT PAGE 17

LINE ID 1 2 3 4 5 6 7 8 9 10

712
713
714

KK BB523R
KM Retrieve previously diverted hydrograph at C523 in the right branch.
DR D523R

715
716
717
718
719
720
721

KK 523548
KM Normal depth channel route from C523 to C548
KM Source: 200 Scale Mapping
RS 15 FLOW -1
RC 0.040 0.018 0.040 2680.0 0.0189
RX 1000.0 1040.0 1090.0 1130.0 1170.0 1171.2 1181.2 1196.2
RY 1646.01645.01643.81644.71644.01644.41646.01648.0

722
723
724

KK C548L
KM Hydrograph combine 541548 + 206G + BB523R at C548 left branch
HC 3 3.72

* * C548L is the total flow in Balboa Wash above confluence with Oxford Wash

725 KK 206H



726
727
728
729
730
731
732
733
734
735
736
737
738
739
740
741
742
743
744
745

KM
KM

KM

KM
KM

KM
KM

KM

KM
KM

KM

KM
KM

KM

KM

BA
LG
UC
UA
UA

Sub-Basin 206H

The Clark Unit Hydrograph is used for this basin.
The Urban time-area relation is used for this basin.

Time of Concentration for this SUb-basin is based on the following:
6-Hour Rainfall, Pattern No. 1.00
An rainfall areal reduction factor of 0.999

EXCESS RAINFALL VALUES EXCEEDED IN 5 -MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 SO 55 60 65 70 75 80 85 90

.47 .46 .46 .16 .13 .12 .05 .05 .05 .04 .03 .02 .01 .01 .01 .01 .01 .01

L= 0.515 miles, S= 183 feet/mile, Kb= .07

0.059
0.11 0.31 5.70 0.19 26.10

0.213 0.196
0 5 16 30 65 77 84 90 94 97

100

746
747
748
749
750
751
752

KK
KM

KM

RS
RC
RX
RY

542543
Normal depth channel route from C542 to C543
Source: HEC-2 Cross Section: OX 0.931

1 FLOW -1
0.075 0.040 0.050 686.0 0.0066

9846.9 9881.6 9967.5 9983.2 10010.0 10025.0 10033.8 10039.6
1732.3 1723.5 1724.1 1717.8 1717.0 1724.0 1728.2 1730.7

HEC-1 INPUT PAGE 18

LINE ID 1 2 3 4 5 6 7 8 9 10

2061
Sub-Basin 206I

The Clark Unit Hydrograph is used for this basin.
The HEC-1 time-area relation is used for this basin.

Time of Concentration for this sub-basin is based on the following:
6-Hour Rainfall, Pattern No. 1.00
An rainfall areal reduction factor of 1.000

EXCESS RAINFALL VALUES EXCEEDED IN 5 -MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.47 .47 .47 .16 .13 .12 .06 .06 .05 .04 .04 .03 .01 .01 .01 .01 .01 .01

35.700.195.700.32
0.112

L= 0.232 miles, S= 286 feet/mile, Kb= .08

0.021
0.11

0.133

KK
KM
KM

KM
KM
KM
KM

KM
KM
KM
KM
KM
KM
KM

KM

KM
BA
LG
UC

753
754
755
756
757
758
759
760
761
762
763
764
765
766
767
768
769
770
771

772
773
774

KK
KM
HC

C543
Hydrograph combine 542543 + 206I at C543

2

775
776
777
778
779
780
781
782

KK D543L
KM Hydrograph diversion at C543. Main flow continues in the left branch.
KM Diverted flow is in the right branch.
DT D543R
DI 0 38 45 50 65 85 97 122 141 162
DI 194 350 395 432 475 522 570 612
DQ 0 38 45 50 65 85 97 122 141 162
DQ 194 350 395 425 460 500 540 575

783
784
785
786
787
788
789

KK 543544
KM Normal depth channel route from C543 to C544
KM Source: 200 Scale Mapping & Hydrology Field Reconnaissance
RS 1 FLOW -1
RC 0.040 0.018 0.040 597.0 0.0277
RX 1000.0 1020.0 1045.0 1075.0 1105.0 1106.2 1146.2 1266.2
RY 1720.0 1718.0 1712.0 1712.3 1712.0 1712.4 1714.0 1720.0

790
791
792
793
794
795
796
797
798

KK
KM
KM

KM
KM

KM
KM
KM
KM

206K
Sub-Basin 206K

The Clark Unit Hydrograph is used for this basin.
The HEC-1 time-area relation is used for this basin.

Time of Concentration for this sub-basin is based on the following:
6-Hour Rainfall, Pattern No. 1.00
An rainfall areal reduction factor of 0.999

HEC-1 INPUT PAGE 19

LINE ID 1 2 3 4 5 6 7 8 9 •..... 10

799
BOO
801
802
803

KM
KM
KM
KM
KM

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.45 .44 .44 .13 .10 .09 .04 .03 .03 .00 .00 .00 .00 .00 .00 .00 .00 .00



L= 0.615 miles, S=804
805
806
807
808

KM
KM
BA
LG
UC

0.056
0.15

0.275
0.38

0.310
5.70 0.21

255 feet/mile, Kb= .11

5.60

809
810
811

812
813
814
815
816
817
818

819
820
821
822
823
824

825
826
827
828
829
830
831

832
833
834
835
836
837
838
839
840
841
842
843

LINE

KK C544
KM Hydrograph combine 543544 + 206K at C544
HC 2

KK 544545
KM Normal depth channel route from C544 to C545
KM Source: 200 Scale Mapping & Hydrology Field Reconnaissance
RS 2 FLOW -1
RC 0.040 O.OlB 0.040 985.0 0.0234
RX 1000.0 1008.0 1018.0 1048.0 1078.0 1079.2 1089.2 1109.2
RY 1690.0 1688.0 1686.0 1686.3 1686.0 1686.4 1688.0 1689.0

KK D545L
KM Hydrograph diversion at C545. Main flow continues in the left branch.
KM Diverted flow is in the right branch.
DT D545R
DI 0 50 100 200 400 800 1600 3200 5000
DQ 0 25 50 100 200 400 800 1600 2500

KK 545546
KM Normal depth channel route from C545 to C546
KM Source: 200 Scale Mapping & Hydrology Field Reconnaissance
RS 2 FLOW -1
RC 0.040 0.018 0.040 428.0 0.0164
RX 1000.0 1020.0 1050.0 1080.0 1110.0 1111.2 1121.2 1151.2
RY 1680.0 1678.0 1676.0 1676.3 1676.0 1676.4 1678.0 1678.5

KK 206L
KM Sub-Basin 206L
KM
KM The Clark Unit Hydrograph is used for this basin.
KM The HEC-1 time-area relation is used for this basin.
KM
KM Time of Concentration for this sub-basin is based on the following:
KM 6-Hour Rainfall, Pattern No. 1.00
KM An rainfall areal reduction factor of 0.999
KM
KM EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
KM 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

HEC-1 INPUT

ID 1 2 3 4 5 6 ....•.. 7 8 .•..... 9 10

PAGE 20

.45 .45 .45 .14 .10 .09 .04 .04 .03 .01 .01 .01 .00 .00 .00 .00 .00 .00

L= 0.546 miles, S= 231 feet/mile, Kb= .11

844
845
846
847
848
849
850

KM
KM
KM
KM

BA
LG
UC

0.060
0 .• 14

0.263
0.39

0.258
5.80 0.21 14.70

851
852
853

KK
KM
HC

C546
Hydrograph combine 545546 + 206L at C546

2

854
855
856
857
858
859
860

861
862
863

864
865
866
867
868
869
870

871
872
873

874
875

KK 546547
KM Normal depth channel route from C546 to C547
KM Source: 200 Scale Mapping
RS 1 FLOW -1
RC 0.040 0.018 0.040 749.0 0.0327
RX 1000.0 1005.0 1011.0 1013.0 1029.0 1047.0 1052.0 1057.0
RY 1666.0 1664.0 1662.0 1661.9 1662.4 1662.0 1664.0 1666.0

KK BB543R .
KM Retrieve previously diverted hydrograph at C543 in the right branch.
DR D543R

KK 543547
KM Normal depth channel route from C543 to C547
KM Source: HEC-2 Cross Section: OX 0.638
RS 5 FLOW -1
RC 0.075 0.040 0.050 2395.0 0.0278
RX 9720.9 9769.0 9970.7 9985.510020.010038.110097.010102.0
RY 1690.4 1681.2 1683.1 1676.2 1677.0 1687.1 1687.4 1690.0

KK BB545R
KM Retrieve previously diverted hydrograph at C545 in the right branch.
DR D545R

KK 545547
KM Normal depth channel route from C545 to C547



876
877
878
879
880

LINE

KM Source: HEC-2 Cross Section: OX 0.542
RS 4 FLOW -1
RC 0.075 0.040 0.050 1216.0 0.0259
RX 9668.2 9778.4 9957.9 9986.0 10012.7 10043.6 10067.6 10163.4
RY 1674.1 1674.1 1673.3 1662.1 1662.2 1680.4 1680.9 1681.1

HEC-1 INPUT

ID 1 2 3 4 5 6 7 8 9 10

PAGE 21

881
882
883
884
885
886
887
888
889
890
891
892
893
894
895
896
897
898
899
900
901

902
903
904

905
906
907
908
909
910
911

912
913
914
915
916
917
918
919
920
921
922
923
924
925
926
927
928

KK
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
BA
LG
UC
UA
UA

KK
KM
HC

KK
KM

KM

RS
RC
RX
RY

KK
KM

KM
KM
KM

KM
KM

KM

KM
KM

KM
KM
KM

KM
KM

KM

BA

206J
Sub-Basin 206J

The Clark Unit Hydrograph is used for this basin.
The Urban time-area relation is used for this basin.

Time of Concentration for this sub-basin is based on the following:
6-Hour Rainfall, Pattern No. 1.00
An rainfall areal reduction factor of 0.999

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.4B .48 .48 .17 .14 .14 .06 .06 .06 .05 .05 .05 .01 .01 .01 .01 .01 .01

L= 0.502 miles, S= 214 feet/mile, Kb= .03

0.060
0.08 0.25 5.70 0.18 44.60

0.125 0.105
0 5 16 30 65 77 84 90 94 97

100

C547
Hydrograph combine 546547 + 543547 + 545547 + 206J at C547

4 0.26

547548
Normal depth channel route from C547 to C548
Source: HEC-2 Cross Section: OX 0.235

4 FLOW -1
0.075 0.040 0.050 2165.0 0.0182

9910.0 9911.4 9968.5 9987.6 10017.4 10032.3 10077.4 10080.0
1639.0 1638.9 1637.9 1635.7 1635.8 1641.7 1642.9 1643.0

206M
Sub-Basin 206M

The Clark Unit Hydrograph is used for this basin.
The Urban time-area relation is used for this basin.

Time of Concentration for this sub-basin is based on the following:
6-Hour Rainfall, Pattern No. 1.00
An rainfall areal reduction factor of 0.999

EXCESS RAINFALL VALUES EXCEEDED IN 5-MlNUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 BO 85 90

.48 .47 .47 .17 .14 .13 .06 .06 .06 .05 .05 .04 .01 .01 .01 .01 .01 .01

L= 0.465 miles, S= 166 feet/mile, Kb= .03

0.060
HEC-1 INPUT PAGE 22

LINE 1D 1 2 3 4 5 6 7 8 9 10

929
930
931
932

LG
UC
UA
UA

0.08
0.133

o
100

0.25
0.107

5

5.20

16

0.23

30

46.20

65 77 84 90 94 97

933
934
935

KK C548R
KM Hydrograph combine 547548 + 206M at C548 right branch
HC 2

C54BR is the total flow in Oxford Wash above confluence with Balboa Wash

936
937
938

KK
KM

HC

C548
Hydrograph combine C548L + C548R at C548

2

939
940
941
942

* * C548 is the total flow in Balboa Wash below the confluence of Balboa Wash
* * and Oxford Wash

KK 548549
KM Normal depth channel route from C548 to C549
KM Source: HEC-2 Cross Section: BAO.246
RS 9 FLOW -1



943 RC 0.070 0.080 0.070 3258.0 0.0172
944 RX 9889.1 9912.5 9940.2 9960.0 10026.1 10046.8 10067.8 10079.3
945 RY 1586.2 1585.7 1577 .5 1573.6 1573.2 1579.5 1585.7 1586.2

946 KK 206N
947 KM Sub-Basin 206N
948 KM
949 KM The Clark Unit Hydrograph is used for this basin.
950 KM The Urban time-area relation is used for this basin.
951 KM
952 KM Time of Concentration for this sub-basin is based on the following:
953 KM 6-Hour Rainfall, Pattern No. 1. 00
954 KM An rainfall areal reduction factor of 0.998
955 KM

956 KM EXCESS RAINFALL VALUES EXCEEDED IN 5 -MINlITE INTERVALS
957 KM 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90
958 KM .48 .47 .47 .17 .13 .13 .06 .06 .06 .05 .04 .04 .01 .01 .01 .01 .01 .01
959 KM

960 KM L= 0.767 miles, S= 120 feet/mile, Kb= .03
961 KM
962 BA 0.152
963 LG 0.12 0.27 4.65 0.29 51.60
964 UC 0.188 0.137
965 UA 0 5 16 30 65 77 84 90 94 97
966 UA 100

HEC-1 INPUT PAGE 23

LINE 1D ....... 1 ....... 2 ....... 3 ....... 4 ....... 5 ....... 6 ....... 7 ....... 8 ....... 9 ...... 10

967 KK C549L
968 KM Hydrograph combine 548549 + 206N at C549 left branch
969 HC 2

C549L is the total flow in Balboa Wash above confluence with Ashbrook Wash

* * End Basin 206. Start Basin 207

970 KK C5990
971 KM The following is the design outflow hydrograph from Golden Eagle Park Dam
972 IN 1
973 BA 7.13
974 QI 0 0 0 0 0 0 0 0 0 0
975 QI 0 0 0 0 1 1 1 1 1 1
976 Q1 1 1 1 1 1 1 1 1 1 1
977 QI 1 1 2 2 2 2 2 2 2 3
978 QI 3 3 3 4 4 4 5 5 6 6
979 QI 7 8 8 9 9 10 10 11 11 12
980 QI 12 13 13 14 14 15 15 16 16 17
981 QI 17 18 18 19 19 20 21 21 22 23
982 QI 24 25 26 26 27 28 29 30 31 32
983 QI 33 34 35 36 37 38 39 40 41 42
984 QI 44 45 46 47 48 49 50 52 53 54
985 QI 55 57 58 59 61 62 64 65 67 68
986 QI 70 153 74 76 78 80 82 84 86 88
987 QI 90 92 94 96 98 99 101 103 104 106
988 Q1 107 109 110 112 113 114 116 117 118 120
989 Q1 121 122 123 124 126 127 128 129 130 131
990 Q1 132 133 134 135 136 137 138 139 140 140
991 Q1 141 142 143 144 145 146 146 147 148 149
992 QI 150 150 151 152 153 153 154 155 156 157
993 QI 158 158 159 160 161 162 163 163 164 165
994 QI 166 167 168 170 171 173 174 176 179 181
995 Qr 183 186 190 194 199 204 211 219 155 263
996 QI 251 273 294 317 341 358 382 410 441 468
997 QI 487 513 543 577 614 655 678 702 730 761
998 QI 795 822 832 843 855 869 885 903 921 942
999 QI 952 961 970 979 988 99B 1009 1019 1030 1040

1000 QI 1051 1061 1067 1073 1080 1086 1093 1099 1105 1111
1001 QI 1117 1122 1128 1133 1138 1143 1148 1152 1156 1159
1002 Q1 1162 1164 1167 1169 1172 1174 1176 1178 1180 1182
1003 Q1 1183 1185 1186 1187 1189 1190 1191 1192 1192 1193
1004 Q1 1194 1194 1194 1195 1195 1195 1195 1195 1195 1195
1005 Q1 1195 1194 1194 1194 1193 1193 1192 1192 1191 1191
1006 Q1 1190 1189 1189 1188 1187 1187 1186 1185 1184 1183
1007 Q1 1183 1182 1181 1180 1179 1178 1177 1176 1175 1175
1008 Qr 1174 1173 1172 1171 1170 1169 1168 1167 1166 1165
1009 QI 1164 1163 1162 1161 1160 1159 1158 1157 1156 1155
1010 QI 1154 1153 1151 1150 1148 1147 1146 1144 1143 1141
1011 QI 1140 1139 1137 1136 1135 1133 1132 1130 1129 1128
1012 Q1 1126 1125 1124 1122 1121 1120 1118 1117 1116 1114

HEC-l INPUT PAGE 24

LINE ID ....... 1 ....... 2 ....... 3 ....... 4 ....... 5 ....... 6 ....... 7 ....... 8 ....... 9 ...... 10

1013 Qr 1113 1112 1110 1109 1108 1107 1105 1104 1103 1101
1014 Qr 1100 1099 1098 1096 1095 1094 1092 1091 1090 1089
1015 QI 1087 1086 1085 1084 1082 1081 1080 1079 1078 1076
1016 QI 1075 1074 1073 1071 1070 1069 1068 1067 1065 1064
1017 QI 1063 1062 1061 1059 1058 1056 1054 1052 1050 1048
1018 QI 1046 1044 1042 1040 1039 1037 1035 1033 1031 1029
1019 QI 1027 1025 1023 1022 1020 1018 1016 1014 1013 1011
1020 Q1 1009 1007 1006 1004 1002 1000 999 997 995 994



1021 QI 992 990 989 987 985 984 982 981 979 977

1022 QI 976 974 972 971 969 968 966 964 963 961

1023 QI 959 958 956 954 952 951 949 947 944 939
1024 QI 934 929 924 919 915 910 905 901 896 892

1025 QI 888 883 879 875 871 866 862 858 854 850

1026 QI 846 842 838 835 831 827 823 819 804 790

1027 QI 777 766 757 748 740 733 726 72'0 715 710

1028 QI 705 701 697 693 689 685 681 677 674 670

1029 QI 667 663 656 650 644 639 634 630 626 622

1030 QI 618 615 611 608 604 601 597 594 590 586

1031 QI 583 579 575 572 568 564 561 557 553 550

1032 QI 546 543 539 536 533 530 527 524 521 519

1033 QI 517 514 512 510 509 507 505 503 501 499

1034 QI 497 494 492 490 487 485 483 480 478 475

1035 QI 473 470 468 465 462 457 453 450 448 445

1036 QI 442 440 437 434 432 429 426 424 421 419

1037 QI 416 413 411 408 406 403 400 397 395 392

1038 QI 389 386 384 381 378 376 373 370 368 365

1039 QI 363 360 358 356 353 351 349 347 345 343

1040 QI 340 338 336 335 333 331 329 327 325 323
1041 QI 321 319 317 314 312 310 307 305 302 300

1042 QI 298 295 293 291 289 286 284 282 280 278

1043 QI 276 274 272 270 268 266 264 262 261 259
1044 QI 257 255 253 252 250 248 246 244 242 240

1045 QI 238 236 234 232 230 228 226 223 221 219

1046 QI 217 215 213 211 209 207 205 203 201 199

1047 QI 197 195 193 191 190 189 186 184 183 182

1048 QI 179 178 177 174 173 172 170 169 167 166

1049 Q1 164 163 161 160 158 157 155 154 153 152

1050 QI 151 150 148 147 146 145 144 143 142 141

1051 QI 140 139 138 137 136 135 134 133 132 131

1052 Q1 130 129 129 128 127 126 126 125 124 124

1053 Q1 123 122 121 121 120 119 118 117 117 116

1054 QI 115 114 114 113 112 III 110 109 108 107

1055 QI 106 105 104 103 102 101 100 99 98 97

1056 Q1 97 96 95 94 93 92 91 90 89 88

1057 QI 87 86 84 83 82 80 79 77 76 75

1058 Q1 73 72 70 69 68 67 65 64 /63 62

1059 Q1 61 60 59 58 57 56 55 54 53 52

1060 QI 52 51 50 49 49 48 47 47 46 46

1061 QI 45 45 44 44 44 43 43 42 42 41

1062 QI 41 40 40 40 39 39 38 38 37 37

1063 QI 36 36 36 35 35 35 34 34 33 33

1064 Q1 33 32 32 32 31 31 31 30 30 30

1065 QI 29 29 29 28 28 27 26 25 25 24
1066 QI 23 22 21 20 19 19 18 17 16 16

1067 QI 15 14 14 13 12 12 11 11 10 10
HEC-1 INPUT PAGE 25

LINE ID ....... 1 ....... 2 ....... 3 ....... 4 ....... 5 ....... 6 ....... 7 ....... 8 ....... 9 ...... 10

1068 QI 10 9 9 8 7 7 6

1069 QI 6 6 6 5 5 4 4

1070 QI 4 4 4 3 3 3 3
1071 QI 3 2 2 2 2 2 2

1072 Q1 2 2 1 1 1 1 1

1073 Q1 1 1 1 1 1 1 1

1074 QI 1 1 1 1 1 0 0

1075 QI 0 0 0 0 0 0 0
1076 QI 0 0 0 0 0 0 0

1077 QI 0 0 0 0 0 0 0

1078 QI 0 0 0 0 0 0 0
1079 QI 0 0 0 0 0 0 0

1080 QI 0 0 0 0 0 0 0

1081 QI 0 0 0 0 0 0 0

1082 IN 15

* * End Basin 210. Start Basin 211

1083 KK 599608
1084 KM Normal depth channel route from C599 to C608
1085 KM Source: HEC-2 Cross Section: AS 3.621

1086 RS 3 FLOW -1
1087 RC 0.055 0.045 0.025 1476.0 o. 0148
1088 RX 9675.4 9726.8 9929.0 9990.7 10005.9 10033.3 10061.9 10082.2

1089 RY 1691.3 1687.2 1685.5 1678.6 1678.1 1682.1 1689.8 1691.8

1090 KK 211K
1091 K.M Sub-Basin 211K
1092 KM
1093 KM The Clark Unit Hydrograph is used for this basin.
1094 KM The HEC-1 time-area relation is used for this basin.

1095 KM

1096 KM Time of Concentration for this sub-basin is based on the following:

1097 KM 6-Hour Rainfall, Pattern No. 1.00

1098 KM An rainfall areal reduction factor of 0.999
1099 KM
1100 KM EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS

1101 KM 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

1102 KM .46 .45 .45 .15 .11 .10 .05 .04 .04 .02 .02 .02 .00 .00 .00 .00 .00 .00
1103 KM
1104 KM L= o.376 mi1e s I S= 157 feet/mile, Kb= . DB

1105 KM
1106 BA 0.102
1107 LG o.1B 0.38 6.00 0.18 17.80



1108 UC 0.204 0.107

HEC-1 INPUT PAGE 26

LINE ID 1 2 3 4 5 6 7 8 9 10

1109
1110
1111

1112
1113
1114
1115
1116
1117
1118
1119
1120
1121
1122
1123
1124
1125
1126
1127
1128
1129
1130
1131
1132

KK
KM
HC

KK
KM
KM

KM

KM
KM

KM
KM

KM

KM

KM

KM
KM
KM
KM

KM
BA
LG
UC
UA
UA

C608L
Hydrograph combine 599608 + 211K at C608 left branch

2

211G
Sub-Basin 211G

The Clark Unit Hydrograph is used for this basin.
The Urban time-area relation is used for this basin.

Time of Concentration for this sub-basin is based on the following:
6-Hour Rainfall, Pattern No. 1.00
An rainfall areal reduction factor of 1.000

EXCESS RAINFALL VALUES EXCEEDED IN 5 -MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.50 .50 .50 .19 .16 .16 .08 .08 .08 .08 .08 .08 .02 .02 .02 .02 .02 .02

L= 0.448 miles, S= 190 feet/mile, Kb= .04

0.008
0.06 0.25 5.70 0.18 90.00

0.142 0.359
0 5 16 30 65 77 84 90 94 97

100

1133
1134
1135
1136
1137
1138
1139

KK 604606
KM Normal depth channel route from C604 to C606
KM Source: 200 Scale Mapping
RS 11 FLOW -1
RC 0.040 0.018 0.040 2784.0 0.0647
RX 1000.0 1040.0 1060.0 1076.0 1092.0 1093.2 1098.2 1113.2
RY 1814.0 1811.0 1810.8 1811.1 1810.8 1811.2 1812.0 1816.0

1140
1141
1142
1143
1144
1145
1146
1147
1148
1149
1150
1151
1152
1153
1154
1155
1156

KK
KM

KM

KM
KM

KM
KM
KM
KM
KM

KM

KM

KM
KM
KM
KM

BA

2111
Sub-Basin 2111

The Clark Unit Hydrograph is used for this basin.
The Natural time-area relation is used for this basin.

Time of Concentration for this sub-basin is based on the following:
6-Hour Rainfall, Pattern No. 1.00
An rainfall areal reduction factor of 0.999

EXCESS RAINFALL VALUES EXCEEDED IN 5-MlNUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.47 .46 .46 .16 .12 .11 .05 .05 .05 .03 .03 .03 .01 .01 .01 .01 .01 .01

L= 0.626 miles, S= 257 feet/mile, Kb= .11

0.041
HEC-1 INPUT PAGE 27

LINE ID 1 2 3 4 .....•. 5 6 7 8 9 10

1157
1158
1159
1160

LG 0.13
UC 0.271
UA 0
UA 100

0.39
0.370

3

5.70 0.20 35.00

12 20 43 75 90 96

1161
1162
1163

1164
1165
1166
1167
1168
1169
1170
1171
1172
1173
1174
1175
1176
1177
1178
1179
1180
1181
1182
1183
1184

KK
KM
HC

KK
KM
KM
KM

KM

KM

KM

KM
KM
KM
KM
KM
KM

KM
KM

KM
BA
LG
UC
UA
UA

C606R
Hydrograph combine 604606 + 2111 at C606 right branch

2

211H
Sub-Basin 211H

The Clark Unit Hydrograph is used for this basin.
The Natural time-area relation is used for this basin.

Time of Concentration for this sub-basin is based on the following:
6-Hour Rainfall, Pattern No. 1.00
An rainfall areal reduction factor of 0.999

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.45 .45 .44 .14 .10 .09 .04 .04 .03 .00 .00 .00 .00 .00 .00 .00 .00 .00

L= 0.501 miles, S= 289 feet/mile, Kb= .11

O. 073
0.15 0.40 6.00 0.18 3.40

0.233 0.187
a 3 12 20 43 75 90 96

100



1185
1186
1187
1188
1189
1190
1191
1192
1193

KK C6050
KM Reservoir route at C60S.
RS 1 ELEV 1722.5
SV 0.00 0.20 0.20 0.20 0.20 0.30 0.30 0.30 0.40 0.60
SV 0.70 0.90 1. 00 1.20 1.40 1. 60 1.90 2.80 3.40 4.10
SE 1722.5 1726.8 1727.0 1727.2 1727.4 1727.6 1727.8 1728.b 1728.2 1728.4
SE 1728.6 1728.8 1729.0 1729.2 1729.4 1729.6 1730.0 1730.4 1730.7 1731.0
SQ 0 0 5 10 20 43 63 73 78 85
SQ 91 96 101 105 109 113 122 130 136 200

1194
1195
1196

KK
KM

HC

C606
Hydrograph combine C606R + C6050 at C606

2

HEC-1 INPUT PAGE 28

LINE ID 1 •..•... 2 .••.•.. 3 ...•... 4 .•••••• 5 .••.... 6 ....••• 7 ...•..• B ......• 9 10

1197
1198
1199
1200
1201
1202
1203

KK 606607
KM Normal depth channel route from C606 to C607
KM Source: 200 Scale Mapping
RS 2 FLOW -1
RC 0.020 0.055 0.035 1061.0 0.0286
RX 1000.0 1032.0 1082.0 1095.0 1105.0 1117.0 1123.0 1153.0
RY 1704.3 1704.0 1703.5 1700.0 1700.0 1703.0 1704.0 1706.0

211J
Sub-Basin 211J

The Clark Unit Hydrograph is used for this basin.
The HEC-1 time-area relation is used for this basin.

Time of Concentration for this sub-basin is based on the following:
6-Hour Rainfall, Pattern No. 1.00
An rainfall areal reduction factor of 1.000

EXCESS RAINFALL VALUES EXCEEDED IN 5-MlNUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.47 .46 .46 .16 .12 .12 .05 .05 .05 .03 .03 .03 .01 .01 .01 .01 .01 .01

32.400.186.200.37
0.215

L= 0.249 miles, S= 166 feet/mile, Kb= .11

0.015
0.13

0.192

KK
KM
KM

KM

KM
KM

KM
KM

KM

KM
KM
KM
KM
KM
KM
KM
BA
LG
UC

1204
1205
1206
1207
1208
1209
1210
1211
1212
1213
1214
1215
1216
1217
1218
1219
1220
1221
1222

1223
1224
1225

KK
KM
HC

C607
Hydrograph combine 606607 + 211J at C607

2

1226
1227
1228
1229
1230
1231
1232

KK 607608
KM Normal depth channel route from C607 to C608
KM Source: 200 Scale Mapping
RS 2 FLOW -1
RC 0.040 0.050 0.035 1008.0 0.0145
RX 1000.0 1060.0 1070.0 1082.0 1083.0 1095.0 1115.0 1133.0
RY 1688.0 1686.0 1684.0 1681.0 1681.0 1684.0 1685.0 1685.4

1233
1234
1235

KK
KM
HC

C608
Hydrograph combine C608L + 607608 at C60S

2

HEC-1 INPUT PAGE 29

LINE ID 1 2 ......• 3 .••.... 4 ...•... 5 6 7 8 9 10

1236
1237
1238
1239
1240
1241
1242

KK 608613
KM Normal depth channel route from C608 to C613
KM Source: HEC-2 Cross Section: AS 3.421
RS 2 FLOW -1
RC 0.100 0.045 0.100 1338.0 0.0202
RX 9885.0 9887.9 9957.3 9986.7 10012.9 10054.7 10086.3 10122.2
RY 1670.2 1670.1 1668.0 1660.0 1659.9 1661.6 1669.9 1670.8

Move to the top of Sunflower Wash

1243
1244
1245
1246
1247
1248
1249
1250
1251
1252
1253

KK
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM

211M
Sub-Basin 211M

The Clark Unit Hydrograph is used for this basin.
The Natural time-area relation is used for this basin.

Time of Concentration for this sub-basin is based on the following:
6-Hour Rainfall, Pattern No. 1.00
An rainfall areal reduction factor of 0.999

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS



1254
1255
1256
1257
1258
1259
1260
1261
1262
1263

KM

KM
KM

KM

KM

BA
LG
DC
DA
DA

5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90
.46 .46 .46 .15 .12 .11 .05 .05 .04 .03 .03 .03 .01 .01 .01 .01 .01 .01

L= 0.541 miles, S= 266 feet/mile, Kb= .11

0.081
0.13 0.39 5.70 0.21 30.30

0.246 0.199
0 3 12 20 43 75 90 96

100

1264
1265
1266
1267
1268
1269
1270

KK 610611
KM Normal depth channel route from C610 to 1611
KM Source: HEC-2 Cross Section: 3D 0.216
RS 2 FLOW -1
RC 0.050 0.045 0.050 1090.0 0.0211
RX 9911.9 9948.1 9973.6 9988.6 10007.1 10027.0 10049.8 10143.7
RY 1699.3 1691.7 1686.3 1680.1 1679.7 1686.6 1687.3 1698.6

1271
1272
1273
1274
1275
1276
1277
1278
1279

KK
KM

KM

KM

KM

KM
KM
KM
KM

211N
Sub-Basin 211N

The Clark Unit Hydrograph is used for this basin.
The HEC-1 time-area relation is used for this basin.

Time of Concentration for this sub-basin is based on the following:
6-Hour Rainfall, Pattern No. 1.00
An rainfall areal reduction factor of 1.000

HEC-1 INPUT PAGE 30

LINE ID 1 2 3 4 5 6 7 8 .•..... 9 10

EXCESS RAINFALL VALUES EXCEEDED IN 5-MlNUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.46 .45 .45 .15 .11 .10 .05 .04 .04 .02 .02 .02 .00 .00 .00 .00 .00 .00

L= 0.261 miles, S= 235 feet/mile, Kb= .12

1280
1281
1282
1283
1284
1285
1286
1287
1288
1289

KM

KM

KM

KM

KM

KM

KM
BA
LG
DC

0.020
0.14

0.188
0.39

0.181
5.70 0.20 20.20

1290
1291
1292

KK
KM

HC

C611R
Hydrograph combine 610611 + 211N at C611 right branch

2

2110
Sub-Basin 2110

The Clark Unit Hydrograph is used for this basin.
The HEC-l time-area relation is used for this basin.

EXCESS RAINFALL VALUES EXCEEDED IN 5-MlNUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.47.46.46.15.12.11.05.05.05.03.03.03.01.01.01.01 .01.01

Time of Concentration for this sub-basin is based on the following:
6-Hour Rainfall, Pattern No. 1.00
An rainfall areal reduction factor of 0.999

34.600.205.700.39
0.177

L= 0.371 miles, S= 257 feet/mile, Kb= .11

0.041
0.13

0.204

KK
KM

KM

KM

KM

KM

KM

KM

KM

KM

KM

KM

KM

KM

KM

KM

BA
LG
UC

1293
1294
1295
1296
1297
1298
1299
1300
1301
1302
1303
1304
1305
1306
1307
1308
1309
1310
1311

1312
1313
1314
1315
1316
1317
1318
1319
1320

KK C6090
KM Reservoir route at C609.
RS 1 ELEV 1694.0
SV 0.00 0.10 0.21 0.50 0.86 1.40 1.93 2.60 3.10 3.20
SV 3.39 3.60 3.80 4.00 4.10 4.30 4.50 4.70 4.90 5.10
SE 1694.0 1695.0 1696.0 1697.0 1698.0 1699.0 1700.0 1701.0 1701. 6 1701.8
SE 1702.0 1702.2 1702.4 1702.6 1702.8 1703.0 1703.2 1703.4 1703.6 1703.8
SQ 0 6 16 33 48 59 68 75 79 85
SQ 108 149 209 289 390 512 658 829 1025 1247

1321
1322
1323
1324
1325
1326

KK 609611
KM Normal depth channel route from C609 to C611
KM Source: 200 Scale Mapping
RS 2 FLOW -1
RC 0.035 0.050 0.035 470.00.0200
RX 1000.0 1025.0 1050.0 1054.0 1064.0 1068.0 1088.0 1103.0

HEC-1 INPUT PAGE 31

LINE ID 1 2 •...... 3 ....•.. 4 5 6 ....•.. 7 8 9 10

1327 RY 1690.0 1688.0 1684.0 1682.0 1682.0 1684.0 1688.0 1690.0

1328
1329

KK C611I
KM Hydrograph combine 609611 + C611R at C6111



1330

1331
1332
1333
1334
1335
1336
1337
1338
1339

1340
1341
1342
1343
1344
1345
1346
1347

1348
1349
1350
1351
1352
1353
1354

HC

KK C6110
KM Reservoir route at C611.
RS 1 ELEV 1668.4
SV 0.00 0.41 1.10 2.4'9 4.34 6.64 6.72 6.81 6.89 6.97
SV 7.06 7.14 7.22 7.31 7.39 7.47 7.56 7.64 7.72 7.81
SE 1674.0 1676.0 1678.0 1680.0 1682.0 1684.0 1684.2 1684.4 1684.6 1684.8
SE 1685.0 1685.2 1685.4 1685.6 1685.8 1686.0 1686.2 1686.4 1686.6 1686.8
SQ 0 0 86 117 141 162 164 170 181 199
SQ 225 262 313 378 460 558 673 807 958 1118

KK D611L
KM Hydrograph diversion at C611. Main flow continues in the left branch.
KM Diverted flow is in the right branch.
DT D611R
DI 0 0 86 117 141 162 164 170 181 199
DI 225 262 313 378 460 558 673 807 958 1118
DQ 0 a 86 117 141 162 164 165 167 169
DQ 171 173 175 176 178 180 182 183 185 187

KK 611612
KM Normal depth channel route from C611 to C612
KM Source: 200 Scale Mapping
RS 1 FLOW -1
RC 0.040 0.018 0.040 925.0 0.0270
RX 1000.0 1020.0 1023.0 1041.0 1059.0 1060.2 1071.2 1136.2
RY 1666.01664.01663.51663.91663.51663.91664.01666.0

1355
1356
1357
1358
1359
1360
1361
1362
1363
1364
1365
1366
1367
1368
1369
1370
1371

KK
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
BA

:211P
Sub-Basin 211P

The Clark Unit Hydrograph is used for this basin.
The Urban time-area relation is used for this basin.

Time of Concentration for this sub-basin is based on the following:
6-Hour Rainfall, Pattern No. 1.00
An rainfall areal reduction factor of 1.000

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.49 .49 .49 .18 .15 .15 .07 .07 .07 .07 .07 .07 .01 .01 .01 .01 .01 .01

L= 0.307 miles, S= 192 feet/mile, Kb= .03

0.033
HEC-1 INPUT PAGE 32

LINE ID 1 :2 ••••••• 3 ..•.... 4 5 6 7 8 ....•.. 9 10

1372
1373
1374
1375

LG 0.08
UC 0.100
UA 0
UA 100

0.15
0.077

5

7.00

16

0.11

30

44.90

65 77 84 90 94 97

1376
1377
1378

KK
KM
HC

C612
Hydrograph combine 611612 + 211P at C612

:2

* * NOTE: 612613 is too short to route

1379
1380
1381

1382
1383
1384
1385
1386
1387
1388

1389
1390
1391
1392
1393
1394
1395
1396
1397
1398
1399
1400
1401
1402
1403

KK
KM
HC

KK
KM
KM
RS
RC
RX
RY

KK
KM
KM
KM
KM
KM
KM
KM
KM

KM
KM
KM
KM
KM
KM

C613
Hydrograph combine 608613 + C612 at C613

2

613621
Normal depth channel route from C613 to C621
Source: HEC-2 Cross Section: AS 3.241

:2 FLOW -1
0.100 0.045 0.100 718.0 0.0251

9695.4 9884.0 9985.0 9991.110033.810062.810097.510165.1
1655.51647.51645.81641.11640.61642.11648.71654.3

211L
Sub-Basin 211L

The Clark Unit Hydrograph is used for this basin.
The Urban time-area relation is used for this basin.

Time of Concentration for this sub-basin is based on the following:
6-Hour Rainfall, Pattern No. 1.00
An rainfall areal reduction factor of 0.999

EXCESS RAINFALL VALUES EXCEEDED IN 5 -MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 SO 55 60 65 70 75 80 85 90

.46 .46 .46 .15 .12 .11 .05 .05 .04 .03 .03 .03 .01 .01 .01 .01 .01 .01

L= 0.508 miles, S= 181 feet/mile, Kb= .04



1404
1405
1406
1407
1408
1409

KM
BA 0.096
LG 0.16 0.28 4.35 0.36 37.80
UC 0.158 0.106
UA 0 5 16 30 65 77 84 90 94 97
UA 100

HEC-1 INPUT PAGE 33

LINE ID 1 2 3 4 5 6 7 8 9 10

1410
1411
1412

KK C621L
KM Hydrograph combine 613621 + 211L at C621 left branch
HC 2

* * Move to the top of Arrow Wash

211Q
Sub-Basin 211Q

The Clark Unit Hydrograph is used for this basin.
The HEC-1 time-area relation is used for this basin.

Time of Concentration for this sub-basin is based on the following:
6-Hour Rainfall, Pattern No. 1.00
An rainfall areal reduction factor of 1.000

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.45 .45 .45 .14 .10 .09 .04 .04 .03 .01 .01 .01 .00 .00 .00 .00 .00 .00

8.500.205.700.38
0.157

L= 0.255 miles, S= 295 feet/mile, Kb= .12

0.021
0.14

0.171

KK
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
BA
LG
UC

1413
1414
1415
1416
1417
1418
1419
1420
1421
1422
1423
1424
1425
1426
1427
1428
1429
1430
1431

1432
1433
1434
1435
1436
1437
1438

KK 616617
KM Normal depth channel route from C616 'to C617
KM Source: 200 Scale Mapping
RS 4 FLOW -1
RC 0.070 0.060 0.070,1131.0 0.0553
RX 1000.0 1008.0 1015.0 1045.0 1050.0 1080.0 1100.0 1110.0
RY 1834.0 1832.0 1830.0 1826.0 1826.0 1830.0 1834.0 1836.0

1439
1440
1441
1442
1443
1444
1445
1446
1447
1448
1449
1450
1451
1452
1453

KK
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM

211R
Sub-Basin 211R

The Clark Unit Hydrograph is used for this basin.
The HEC-1 time-area relation is used for this basin.

Time of Concentration for this sub-basin is based on the following:
6-Hour Rainfall, Pattern No. 1.00
An rainfall areal reduction factor of 0.999

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.46 .46 .45 .15 .11 .11 .05 .05 .04 .02 .02 .02 .01 .01 .01 .01 .01 .01

L= 0.572 miles, S= 271 feet/mile, Kb= .10
HEC-1 INPUT PAGE 34

LINE ID 1 2 3 4 5 6 7 8 9 10

1454
1455
1456
1457

KM

BA
LG
UC

0.084
0.13

0.242
0.38

0.200
5.70 0.20 22.00

1458
1459
1460

KK
KM
HC

C617L
Hydrograph combine 616617 + 211R at C617 left branch

2

1461
1462
1463
1464
1465
1466
1467
1468
1469
1470
1471
1472
1473
1474
1475
1476
1477

KK
KM
KM
KM
KM
KM

KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
BA

211U
Sub-Basin 211U

The Clark Unit Hydrograph is used for this basin.
The Urban time-area relation is used for this basin.

Time of Concentration for this sub-basin is based on the following:
6-Hour Rainfall, Pattern No. 1.00
An rainfall areal reduction factor of 1-.000

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.49 .49 .49 .18 .15 .15 .07 .07 .07 .07 .06 .06 .02 .02 .02 .02 .02 .02

L= 0.831 miles, S= 214 feet/mile, Kb= .04

0.027



1478
1479
1480
1481

LG 0.07
UC 0.188
UA 0
UA 100

0.26
o.386

5

5.70

16

0.18

30

65.50

65 77 84 90 94 97

1482
1483
1484
1485
1486
1487

KK D614L
KM Hydrograph diversion at C614. Main flow continues in the left branch.
KM Diverted flow is in the right branch.
DT D614R
DI 0 4.3 8.5 20.0 49.0 85.5
DQ 0 2.5 5.0 13.5 35.0 60.0

1488
1489
1490

KK C617
KM Hydrograph combine C617L + D614L at C617
HC 2

1491
1492
1493
1494
1495
1496
1497

KK 617618
KM Normal depth channel route from C617 to C618
KM Source: HEC-2 Cross Section: AR 0.836
RS 5 FLOW -1
RC 0.070 0.060 0.070 1912.0 0.0345
RX 9983.3 9987.2 9989.2 9991.1 10031.5 10053.5 10070.6 10097.7
RY 1766.5 1762.3 1760.2 1758.1 1757.8 1760.8 1764.2 1770.6

HEC-1 INPUT PAGE 35

LINE ID 1 2 3 4 5 ...•.•. 6 7 8 9 .•.... 10

211S
Sub-Basin 211S

The Clark Unit Hydrograph is used for this basin.
The HEC-1 time-area relation is used for this basin.

Time of Concentration for this sub-basin is based on the following:
6-Hour Rainfall, Pattern No. 1.00
An rainfall areal reduction factor of 0.999

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.46 .46 .46 .15 .12 .11 .05 .05 .04 .03 .02 .02 .01 .01 .01 .01 .01 .01

26.100.205.700.36
0.190

L= 0.445 miles, S= 272 feet/mile, Kb= .10

0.050
0.13

0.213

KK
KM

KM

KM

KM

KM

KM

KM
KM

KM

KM

KM

KM

KM

KM

KM

BA
LG
UC

1498
1499
1500
1501
1502
1503
1504
1505
1506
1507
150B
1509
1510
1511
1512
1513
1514
1515
1516

1517
1518
1519

KK
KM

HC

C618I
Hydrograph combine 617618 + 211S at C618I

2

1520
1521
1522
1523
1524
1525
1526
1527
152B

KK C6180
KM Reservoir route at C618.
RS 1 ELEV 1730.6
SV 0.00 0.01 0.06 0.24 0.50 0.75 1.20 1.66 2.30 2.94
SV 3.20 3.30 3.40 3.60 3.80 3.90 4.10 4.30 4.50 4.65
SE 1730.6 1734.0 1736.0 1738.0 1739.0 1740.0 1741.0 1742.0 1743.0 1744.0
SE 1744.3 1744.4 1744.6 1744.8 1745.0 1745.2 1745~4 1745.6 1745.8 1746.0
SQ 0 2.2 2.6 3.0 3.1 3.2 3.3 3.5 3.6 3.7
SQ 3.7 3.8 8 21 48 88 143 212 295 390

1529
1530
1531

KK BB614R
KM Retrieve previously diverted hydrograph at C614 in the right branch.
DR D614R

1532
1533
1534
1535
1536
1537
1538

KK 614615
KM Normal depth channel route from C614 to C615
KM Source: Hydrology Field Reconnaissance
RS 3 FLOW -1
RC 0.040 0.018 0.0401114.00.0397
RX 1000.0 1020.0 1025.0 1059.0 1091.0 1093.0 1098.0 1103.0
RY 1828.0 1822.0 1821.5 1822.2 1821.8 1822.0 1824.0 1826.0

HEC-1 INPUT PAGE 36

LINE ID 1 2 ...•... 3 4 .•..... 5 .....•. 6 .•..... 7 ....••. 8 ......• 9 10

1539
1540
1541
1542
1543
1544
1545
1546
1547
1548
1549

KK 211V
KM Sub-Basin 211V
KM
KM The Clark Unit Hydrograph is used for this basin.
KM The Urban time-area relation is used for this basin.
KM
KM Time of Concentration for this sub-basin is based on the following:
KM 6~Hour Rainfall, Pattern No. 1.00
KM An rainfall areal reduction factor of 1.000
KM
KM EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS



1550
1551
1552
1553
1554
1555
1556
1557
1558
1559

1560
1561
1562

KM 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90
KM .50 .50 .50 .19 .16 .16 .08 .08 .08 .08 .08 .08 .02 .02 .02 .02 .02 .02
KM
KM L= 0.222 miles, S= 212 feet/mile, Kb= .04
KM
BA 0.005
LG 0.06 0.25 5.80 0.18 90.00
UC 0.096 0.170
UA 0 5 16 30 65 77 84 90 94 97
UA 100

KK C615
KM Hydrograph combine 614615 + 211V at C615
HC 2 0.03

1563
1564
1565
1566
1567
1568

1569
1570
1571
1572
1573
1574
1575

KK D615L
KM Hydrograph diversion at C615. Main flow continues in the left branch.
KM Diverted flow is in the right branch.
DT D615R
DI 0 1.3 2.5 5.3 8.6 14.2 23.0 36.8 55.5 77.5
DQ 0 0 0 1.3 2.6 4.2 7.0 12.8 19.5 29.5

KK 615618
KM Normal depth channel route from C6I5 to C6IS
KM Source: Hydrology Field Reconnaissance
RS 1 FLOW -1
RC 0.040 0.018 0.040 499.0 0.1338
RX 1000.0 1008.0 1009.2 1013 .2 1027.2 1028.4 1036.4 1045.4
RY 1800.4 1799.6 1799.2 1798.8 1798.3 1798.7 1798.9 1800.4

1576
1577
1578

KK
KM

HC

C618
Hydrograph combine C6180 + 615618 at C618

2 0.19

HEC-1 INPUT PAGE 37

LINE ID 1 2 3 4 5 6 7 8 9 10

1579
1580
1581
1582
1583
1584
1585

KK
KM

KM
RS
RC
RX
RY

618619
Normal depth channel route from C618 to C619
Source: HEC-2 Cross Section: AR 0.441

4 FLOW -1
0.070 0.060 0.070 1837.0 0.0285

9870.6 9928.6 9957.1 9996.9 10004.9 10022.1 10062.0 10116.4
1709.2 1700.9 1698.8 1690.0 1689.8 1699.6 1700.3 1711.3

211T
Sub-Basin 211T

The Clark Unit Hydrograph is used for this basin.
The HEC-1 time-area relation is used for this basin.

Time of Concentration for this sub-basin is based on the following:
6-Hour Rainfall, Pattern No. 1.00
An rainfall areal reduction factor of 0.999

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.46 .46 .45 .15 .11 .11 .05 .05 .04 .02 .02 .02 .00 .00 .00 .00 .00 .00

21.000.205.700.37
0.191

L= 0.488 miles, S= 250 feet/mile, Kb= .10

0.066
0.13

0.229

KK
KM
KM

KM
KM

KM
KM

KM

KM

KM

KM
KM
KM
KM
KM
KM
BA
LG
UC

1586
1587
1588
1589
1590
1591
1592
1593
1594
1595
1596
1597
1598
1599
1600
1601
1602
1603
1604

1605
1606
1607

KK
KM
HC

C619L
Hydrograph combine 618619 + 211T at C619 left branch

2

1608
1609
1610

KK BB615R
KM Retrieve previously diverted hydrograph at C615 in the right branch.
DR D615R

1611
1612
1613
1614
1615
1616
1617

KK 615619
KM Normal depth channel route from C615 to C619
KM Source: Hydrology Field Reconnaissance
RS 5 FLOW -1
RC 0.045 0.024 0.0252444.00.0493
RX 1000.0 1009.31018.51037.01039.31053.01065.01065.0
RY 1727.21726.51725.81724.41724.61725.81725.91725.9

HEC-1 INPUT PAGE 38

LINE ID 1 2 3 4 .•..... 5 6 ..•...• 7 8 •...... 9 10

1618
1619

KK C6191
KM Hydrograph combine C619L + 615619 at C6191



1620

1621
1622
1623
1624
1625
1626
1627
1628
1629
1630
1631

1632
1633
1634
1635
1636
1637
1638
1639

HC 0.25

KK C6190
KM Reservoir route at C619.
RS 1 ELEV 1675.6
SV 0.00 1.72 2.98 4.70 7.00 7.08 7.17 7.26 7.34 7.43
SV 7.51 7.60 7.69 7.77 7.86
SE 1675.6 1686.0 1688.0 1690.0 1692.0 1692.2 1692.4 1692.6 1692.8 1693.0
SE 1693.2 1693.4 1693.6 1693 .8 1694.0
SQ 0 4 25 72 128 155 163 172 178 187
SQ 195 213 238 273 318 374 441 518 606 706
SE 1675.6 1676.0 1678.0 1680.0 1682.0 1684.0 1686.0 1688.0 1690.0 1692.0
SE 1692.2 1692.4 1692.6 1692.8 1693.0 1693.2 1693.4 1693.6 1693.8 1694. a

KK D619R
KM Hydrograph diversion at C619. Main flow continues in the right branch.
KM Diverted flow is in the left branch.
DT D619L
DI 0 4 25 72 128 155 163 172 178 187
DI 195 213 238 273 318 374 441 518 606 706
DQ 0 0 0 0 0 0 0 0 0 0
DQ 8 24 49 83 128 182 249 326 412 512

1640
1641
1642

KK 619620
KM
RT

Lag route through Palisades Plaza storm drain
1

1643
1644
1645

1646
1647
1648
1649
1650
1651
1652

KK BB619L
KM Retrieve previously diverted hydrograph at C619 in the left branch.
DR D619L

KK 619620
KM Normal depth channel route from C619 to C620 in Fountain Hills Blvd.
KM Source: 200 Scale Mapping. Simi liar to 523548
RS 1 FLOW -1
RC 0.040 0.024 0.040 800.0 0.0288
RX 918.0 940.0 960.0 1000.0 1040.0 1040.1 1044.1 1088.1
RY 1648.0 1645.8 1643.8 1644.7 1644.0 1644.5 1644.5 1648.0

1653
1654
1655
1656
1657
1658
1659

KK
KM
KM
KM
KM
KM
KM

211W
Sub-Basin 211W

The Clark Unit Hydrograph is used for this basin.
The Urban time-area relation is used for this basin.

Time of Concentration for this sub-basin is based on the following:
HEC-1 INPUT PAGE 39

LINE ID 1 2 3 4 5 6 7 8 9 10

1660
1661
1662
1663
1664
1665
1666
1667
1668
1669
1670
1671
1672
1673

KM
KM
KM
KM
KM
KM
KM
KM
KM
BA
LG
DC
UA
VA

6-Hour Rainfall, Pattern No. 1.00
An rainfall areal reduction factor of 1.000

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.49 .49 .49 .18 .15 .15 .07 .07 .07 .07 .07 .06 .02 .02 .02 .02 .02 .02

L= 0.289 miles, S= 173 feet/mile, Kb= .04

0.030
0.07 0.27 5.70 0.18 69.90

0.117 0.094
0 5 16 30 65 77 84 90 94

100
97

1674
1675
1676

1677
1678
1679

KK C620R
KM Hydrograph combine 619620 + R619L + 211W at C620 right branch
He 3 0.28

KK BB611R
KM Retrieve previously diverted hydrograph at C611 in the right branch.
DR D611R

1680
1681
1682

KK 611620
KM
RT

Lag route through Palisades Plaza storm drain
1

1683
1684
1685

1686
1687
1688
1689
1690
1691

KK C620
KM Hydrograph combine 611620 + C620R at C620
HC 2 0.42

KK 620621
KM Normal depth channel route from C620 to C621
KM Source: HEC-2 Cross Section: AR 0.081
RS 2 FLOW -1
RC 0.050 0.050 0.050 915.0 0.0394
RX 9790.0 9790.1 9972.2 9994.8 10004.9 10029.7 10048.6 10125.0



1692 RY 1657.9 1657.5 1656.4 1646.8 1646.8 1657.8 1657.0 1657.9

1693
1694
1695

KK
KM

HC

C621
Hydrograph combine C621L + 620621 at C621

2 7.93

HEC-1 INPUT PAGE 40

LINE ID 1 2 3 4 5 6 7 .....•. 8 ..•.... 9 ....•. 10

1696
1697
1698
1699
1700
1701
1702

KK 62162 :2
KM Normal depth channel route from C621 to C622
KM Source: HEC-2 Cross Section: AS 2.785
RS 6 FLOW -1
RC 0.100 0.045 0.100 3830.0 0.0144
RX 9827.3 9922.9 9951. 0 10000.0 10002.7 10044.7 10071. 6 10076.8
RY 1615. :2 1611. 0 1604.1 1600.8 1601.5 1601.6 1611.0 1613.9

211X
Sub-Basin :211X

The Clark Unit Hydrograph is used for this basin.
The HEC-1 time-area relation is used for this basin.

Time of Concentration for this sub-basin is based on the following:
6-Hour Rainfall, Pattern No. 1.00
An rainfall areal reduction factor of 0.997

EXCESS RAINFALL VALUES EXCEEDED IN 5-MlNUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.47.47.46.16.13.12.06.05.05.04.04.04.01.01.01.01 .01.01

43.200.274.900.30
0.211

L= 0.929 miles, S= 111 feet/mile, Kb= .05

0.214
0.16

0.288

KK
KM
KM

KM

KM

KM

KM

KM

KM

KM

KM
KM

KM

KM

KM

KM
BA
LG
UC

1703
1704
1705
1706
1707
1708
1709
1710
1711
1712
1713
1714
1715
1716
1717
1718
1719
1720
1721

1722
1723
1724

KK
KM

HC

C622R
Hydrograph combine 621622 + 211X at C622 right branch

2

* * Move to the top of Tulip Wash

1725
1726
1727
1728
1729
1730
1731
1732
1733
1734
1735
1736
1737
1738
1739

KK
KM

KM
KM

KM

KM
KM
KM
KM

KM
KM
KM
KM
KM
KM

211A
Sub-Basin 211A

The Clark Unit Hydrograph is used for this basin.
The HEC-1 time-area relation is used for this basin.

Time of Concentration for this sub-basin is based on the following:
6-Hour Rainfall, Pattern No. 1.00
An rainfall areal reduction factor of 0.998

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.45 .45 .45 .14 .10 .10 .04 .04 .03 .01 .01 .01 .00 .00 .00 .00 .00 .00

L= 0.820 miles, S= 248 feet/mile, Kb= .10
HEC-1 INPUT PAGE 41

LINE ID 1 2 3 4 5 6 7 8 9 10

1740
1741
1742
1743

KM

BA
LG
UC

0.143
0.14

0.313
0.38

0.263
5.70 0.21 13.80

1744
1745
1746
1747
1748
1749
1750
1751
1752

1753
1754
1755
1756
1757
1758
1759

KK C6000
KM Reservoir route at C600.
RS 1 ELEV 1754.0
SV 0.00 0.14 0.62 1.52 2.95 5.06 7.98 11.80 16.61 22.67
SV 30.07 38.71 40.50 40.60 41.60 42.70 43.70 44.60 45.70
SE 1754.0 1756.0 1758.0 1760.0 1762.0 1764.0 1766.0 1768.0 1770.0 1772.0
SE 1774.0 1776.0 1776.36 1776.4 1776.6 1776.8 1777.0 1777.2 1777.4
SQ 0 55 183 320 427 513 570 620 665 709
SQ 750 789 795 795 812 849 906 984 1084

KK 600601
KM Normal depth channel route from C600 to C601
KM Source: HEC-2 Cross Section: TU 1.538
RS 4 FLOW -1
RC 0.040 0.025 0.040 2406.0 0.0176
RX 9945.6 9959.4 9968.3 9985.9 10000.0 10017.2 10038.7 10058.8
RY 1734.5 1732.3 1727.9 1726.2 1725.0 1727.7 1735.2 1736.0

1760
1761

KK 211B
KM Sub-Basin 211B



The Clark Unit Hydrograph is used for this basin.
The HEC-1 time-area relation is used for this basin.

Time of Concentration for this sub-basin is based on the following:
6-Hour Rainfall, Pattern No. 1.00
An rainfall areal reduction factor of 0.999

EXCESS RAINFALL VALUES EXCEEDED IN 5 -MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.45 .45 .45 .14 .11 .10 .04 .04 .. 03 .01 .01 .01 .00 .00 .00 .00 .00 .00

L= 0.618 miles, S= 244 feet/mile, Kb= .10

13.400.215.800.37
0.202

0.109
0.14

0.263

KM
KM

KM

KM

KM

KM
KM

KM

KM

KM

KM

KM

KM

KM

BA
LG
UC

1762
1763
1764
1765
1766
1767
1768
1769
1770
1771
1772
1773
1774
1775
1776
1777
1778

1779
1780
1781

KK
KM
HC

C601
Hydrograph combine 600601 + 211B at C601

2
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LINE ID 1 2 3 4 5 6 7 8 9 10

1782
1783
1784
1785
1786
1787
1788

KK 601602
KM Normal depth channel route from C601 to C602
KM Source: HEC-2 Cross Section: TV 1.102
RS 3 FLOW -1
RC 0.065 0.040 0.055 1765.0 0.0146
RX 9916.9 9959.1 9965.8 9980.2 10004.0 10019.5 10047.310094.1
RY 1699.9 1699.8 1696.4 1689.8 1688.9 1695.7 1698.2 1698.4

1789
1790
1791
1792
1793
1794
1795
1796
1797
1798
1799
1800
1801
1802
1803
1804
1805
1806
1807
1808
1809

KK
KM

KM

KM
KM

KM

KM
KM

KM
KM

KM

KM

KM

KM

KM

KM

BA
LG
UC
UA
VA

211C
Sub-Basin 211C

The Clark Unit Hydrograph is used for this basin.
The Urban time-area relation is used for this basin.

Time of Concentration for this sub-basin is based on the following:
6-Hour Rainfall, Pattern No. 1.00
An rainfall areal reduction factor of 0.999

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.48.48.48.17.14.14.06.06.06.05.05.05.01.01.01.01 .01.01

L= 0.479 miles, S= 154 feet/mile, Kb= .03

0.043
0.08 0.25 5.70 0.18 44.50

0.138 0.137
0 5 16 30 65 77 84 90 94

100
97

1810
1811
1812

KK
KM
HC

C602L
Hydrograph combine 601602 + 211C at C602 left branch

2

1813
1814
1815
1816
1817
1818
1819
1820
1821
1822
1823
1824
1825
1826
1827
1828
1829

KK
KM

KM
KM
KM

KM
KM
KM
KM

KM
KM
KM
KM
KM

KM
KM
BA

211D
Sub-Basin 211D

The Clark unit Hydrograph is used for this basin.
The Urban time-area relation is used for this basin.

Time of Concentration for this sub-basin is based on the following:
6-Hour Rainfall, Pattern No. 1.00
An rainfall areal reduction factor of 0.999

EXCESS RAINFALL VALUES EXCEEDED IN 5-MlNUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.44 .44 .43 .13 .09 .07 .03 .03 .02 .02 .02 .02 .01 .01 .01 .01 .01 .01

L= 0.686 miles, S= 115 feet/mile, Kb= .04

0.071
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LINE ID 1 2 3 4 5 6 7 B 9 10

1830
1831
1832
1833

LG 0.21
UC 0.217
UA 0
UA 100

0.30
0.227

5

3.85

16

0.49

30

28.30

65 77 84 90 94 97

1834
1835
1836

KK C602
KM Hydrograph combine C602L + 211D at C602
HC 2

1837 KK 602603



1838
1839
1840
1841
1842
1843

1844
1845
1846
1847
1848
1849
1850
1851
1852
1853
1854
1855
1856
1857
1858
1859
1860
1861
1862
1863
1864

1865
1866
1867

1868
1869
1870
1871
1872
1873
1874

KM

KM
RS
RC
RX
RY

KK
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM

KM

BA
LG
UC
UA
UA

KK
KM
HC

KK
KM
KM

RS
RC
RX
RY

Normal depth channel route from C602 to C603
Source: HEC- 2 Cross Section: LE 0.672

4 FLOW -1
0.060 0.045 0.060 2610.0 0.0211

9891.9 9963.9 9986.5 10000.0 10012.7 10023.8 10085.0 10176.4
1653.51653.51644.41644.11645.01649.81651.71656.7

211E
Sub-Basin 211E

The Clark Unit Hydrograph is used for this basin.
The Urban time-area relation is used for this basin.

Time of Concentration for this sub-basin is based on the following:
6-Hour Rainfall, Pattern No. 1.00
An rainfall areal reduction factor of 0.998

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.47 .47 .47 .16 .13 .13 .06 .06 .05 .04 .04 .04 .01 .01 .01 .01 .01 .01

L= 0.609 miles, S= 118 feet/mile, Kb= .03

0.156
0.11 0.27 5.10 0.24 42.20

0.171 0.101
0 5 16 30 65 77 84 90 94 97

100

C603
Hydrograph combine 602603 + 211E at C603

2

603622
Normal depth channel route from C603 to C622
Source: HEC-2 Cross Section: LE 0.287

5 FLOW -1
0.060 0.045 0.060 2745.0 0.0204

9883.0 9929.7 9967.3 9991.6 10042.2 10073.6 10177.6 10194.5
1619.4 1618.7 1611.8 1602.1 1603.3 1609.4 1610.5 1610.6
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LINE ID 1 2 3 4 5 6 7 8 9 10

1875
1876
1877
1878
1879
1880
1881
1882
1883
1884
1885
1886
1887
1888
1889
1890
1891
1892
1893
1894
1895

1896
1897
1898

1899
1900
1901

1902
1903
1904
1905
1906
1907
1908

1909
1910
1911
1912
1913
1914
1915

KK
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM

KM
KM
KM
KM
BA
LG
UC
UA
UA

KK
KM

HC

KK
KM
HC

KK
KM
KM

RS
RC
RX
RY

KK
KM
KM
KM
KM
KM
KM

211F
Sub-Basin 211F

The Clark Unit Hydrograph is used for this basin.
The Urban time-area relation is used for this basin.

Time of Concentration for this sub-basin is based on the following:
6-Hour Rainfall, Pattern No. 1.00
An rainfall areal reduction factor of 0.999

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.48 .48 .48 .17 .14 .14 .06 .06 .06 .05 .05 .05 .01 .01 .01 .01 .01 .01

L= 0.770 miles, S= 134 feet/mile, Kb= .03

0.113
0.08 0.25 4.30 0.36 62.70

0.183 0.158
0 5 16 30 65 77 84 90 94 97

100

C622L
Hydrograph combine 603622 + 211F at C622 left branch

2

C622
Hydrograph combine C622R + C622L at C622

2

622549
Normal depth channel route from C622 to C549
Source: HEC-2 Cross Section: AS 2.279

6 FLOW -1
0.113 0.125 0.120 1697.0 0.0118

9847.1 9851.0 9857.5 9862.8 10052.6 10062.8 10075.6 10084.6
1573.5 1571.3 1567.2 1564.6 1565.1 1566.7 1573.7 1573.9

211Y
Sub-Basin 211Y

The Clark Unit Hydrograph is used for this basin.
The HEC-l time-area relation is used for this basin.

Time of Concentration for this sub-basin is based on the following:



1916
1917
1918
1919
1920

KM
KM
KM
KM
KM

6-Hour Rainfall, Pattern No. 1.00
An rainfall areal reduction factor of 0.999

EXCESS RAINFALL VALUES EXCEEDED IN 5 -MINUTE INTERVALS
10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90
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LINE ID 1 2 3 4 5 6 7 8 9 10

.47 .47 .46 .16 .13 .12 .05 .05 .05 .04 .03 .02 .00 .00 .00 .00 .00 .00

L= 0.606 miles, S= 147 feet/mile, Kb= .07

1921
1922
1923
1924
1925
t926
1927

KM
KM
KM
KM
BA
LG
UC

0.089
0.13

0.246
0.30

0.207
6.60 0.14 16.80

1928
1929
1930

KK
KM
HC

C549R
Hydrograph combine 622549 + 211Y at C549 right branch

2

1931
1932
1933

KK
KM
He

C549
Hydrograph combine C549L + C549R at C549

2

1934
1935
1936
1937
1938
1939
1940

KK
KM
KM
RS
RC
RX
RY

549626
Normal depth channel route from C549 to C626
Source: HEC-2 Cross Section: AS 1.855

5 FLOW -1
0.113 0.125 0.120 2044.0 0.0171

9943.2 9963.0 9985.6 9994.1 10007.6 10029.2 10150.5 10171.3
1539.3 1534.5 1531.2 1528.3 1528.2 1531.7 1532.5 1537.4

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.46 .46 .46 .15 .12 .11 .05 .05 .04 .03 .03 .03 .01 .01 .01 .01 .01 .01

Time of Concentration for this sub-basin is based on the following:
6-Hour Rainfall, Pattern No. 1.00
An rainfall areal reduction factor of 0.999

211Z
Sub-Basin 211Z

The Clark Unit Hydrograph is used for this basin.
The Urban time-area relation is used for this basin.

979490847765

34.40

30

0.34

16

4.500.27
0.126

5

L= 0.509 miles, S= 147 feet/mile, Kb= .04

0.083
0.14

0.171
o

100

KK
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM

KM
BA
LG
UC
UA
UA

1941
1942
1943
1944
1945
1946
1947
1948
1949
1950
1951
1952
1953
1954
1955
1956
1957
1958
1959
1960
1961
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LINE ID 1 2 3 4 5 6 7 8 .•..•.. 9 10

1962
1963
1964

KK C626C
KM Hydrograph combine 549626 + 211Z at C626 main branch
HC 2

211M
Sub-Basin 211M

The Clark Unit Hydrograph is used for this basin.
The Urban time-area relation is used for this basin.

Time of Concentration for this sub-basin is based on the following:
6-Hour Rainfall, Pattern No. 1.00
An rainfall areal reduction factor of 1.000

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.48 .48 .48 .17 .14 .14 .07 .06 .06 .06 .05 .05 .01 .01 .01 .01 .01 .01

97

85 feet/mile, Kb= .060.480 miles, S=L=

0.034
0.09 0.24 6.60 0.14 38.80

0.238 0.287
0 5 16 30 65 77 84 90 94

100

KK
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
BA
LG
UC
UA
UA

1965
1966
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985

1986
1987
1988
1989
1990
1991

KK 625626
KM Normal depth channel route from C625 to C626
KM Source: 200 Scale Mapping
RS 3 FLOW -1
RC 0.040 0.018 0.040 1350.0 0.0252
RX 1000.0 1020.0 1021.2 1055.2 1089.2 1090.4 1100.4 1105.4



1992 RY 1527.0 1526.0 1525.6 1526.3 1525.6 1526.0 1528.0 1530.0

1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009

KK
KM
KM

KM
KM
KM
KM
KM
KM
KM

KM
KM
KM
KM
KM
KM
BA

211AB
Sub-Basin 211AB

The Clark Unit Hydrograph is used for this basin.
The Urban time-area relation is used for this basin.

Time of Concentration for this sub-basin is based on the following:
6-Hour Rainfall, Pattern No. 1.00
An rainfall areal reduction factor of 0.999

EXCESS RAINFALL VALUES EXCEEDED IN 5 -MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.48 .47 .47 .17 .13 .13 .06 .06 .06 .05 .04 .04 .01 .01 .01 .01 .01 .01

L= 0.293 miles, S= 321 feet/mile, Kb= .07

0.040
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LINE ID 1 2 3 4 5 6 7 8 9 10

2010
2011
2012
2013

2014
2015
2016
2017
2018
2019
2020

LG 0.11 0.26 6.80 0.13 23.10
UC 0.133 0.093
UA 0 5 16 30 65 77 84 90 94 97
UA 100

KK 623624
KM Normal depth channel route from C623 to C624
KM Source: 200 Scale Mapping
RS 1 FLOW -1
RC 0.040 0.018 0.040 701.0 0.0114
RX 1000.0 1010.0 1011.2 1027.2 1043.2 1044.4 1059.4 1074.4
RY 1534.0 1532.0 1531.6 1531.9 1531.6 1532.0 1532.5 1533.0

211AC
Sub-Basin 211AC

The Clark Unit Hydrograph is used for this basin.
The Urban time-area relation is used for this basin.

Time of Concentration for this sub-basin is based on the following:
6-Hour Rainfall, Pattern, No. 1.00
An rainfall areal reduction factor of 1.000

EXCESS RAINFALL VALUES EXCEEDED IN 5 -MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.49 .49 .49 .19 .16 .15 .08 .08 .07 .07 .07 .07 .01 .01 .01 .01 .01 .01

82 feet/mile, Kb= .030.306 miles, S=L=

0.027
0.08 0.15 8.40 0.07 44.80

0.133 0.119
0 5 16 30 65 77 84 90 94 97

100

KK
KM
KM
KM
KM
KM

KM

KM
KM
KM
KM
KM
KM

KM
KM
KM
BA
LG
UC
UA
UA

2021
2022
2023
2024
2025
2026
2027
2028
2029
2030
2031
2032
2033
2034
2035
2036
2037
2038
2039
2040
2041

2042
2043
2044

KK
KM
HC

C624
Hydrograph combine 623624 + 211AC at C624

2

2045
2046
2047
2048
2049
2050
2051

KK 624626
KM Normal depth channel route from C624 to C626
KM Source: HEC-2 Cross Section: AS 1.727
RS 2 FLOW -1
RC 0.080 0.060 0.080 637.0 0.0235
RX 9872.9 9881.0 9893.9 9902.2 9967.6 9976.4 10076.1 10084.3
RY 1526.3 1524.6 1521.7 1520.0 1520.7 1521.6 1520.7 1526.2
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LINE ID 1 2' 3 4 5 6 ..•.... 7 8 .•..... 9 10

The Clark Unit Hydrograph is used for this basin.
The Urban time-area relation is used for this basin.

211AD
Sub-Basin 211AD

Time of Concentration for this sub-basin is based on the following:
6-Hour Rainfall, Pattern No. 1.00
An rainfall areal reduction factor of 0.999

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.49 .49 .49 .18 .15 .15 .07 .07 .07 .07 .07 .07 .01 .01 .01 .01 .01 .01

42.400.088.000.16

L= 0.489 miles, S= 280 feet/mile, Kb= .04

0.041
0.08

KK
KM
KM
KM
KM

KM
KM
KM
KM
KM

KM
KM
KM
KM
KM
KM
BA
LG

2052
2053
2054
2055
2056
2057
2058
2059
2060
2061
2062
2063
2064
2065
2066
2067
2068
2069



2070
2071
2072

UC
UA
UA

0.133
o

100

0.137
5 16 30 65 77 84 90 94 97

2073
2074
2075

2076
2077
2078

2079
20BO
2081
2082
2083
2084
2085

2086
2087
2088
2089
2090
2091
2092
2093
2094
2095
2096
2097

LINE

209B
2099
2100
2101
2102
2103
2104
2105
2106

KK C626R
KM Hydrograph combine 624626 + 211AD at C626 right branch
HC :2

KK C626
KM Hydrograph combine C6:26C + 625626 at C626R
HC 3

KK 626627
KM Normal depth channel route from C626 to C627
KM Source: HEC-2 Cross Section: AS 1.602
RS 1 FLOW -1
RC 0.080 0.060 0.080 625.0 0.0208
RX 9889.8 9941. 2 9963.0 10011.6 10074.8 10083.9 10191.7 10210.4
RY 1517.6 1516.9 1508.1 1506.6 1508.6 1511.7 1513.1 1518.8

KK 211AE
KM Sub-Basin 211AE
KM
KM The Clark unit Hydrograph is used for this basin.
KM The Urban time-area relation is used for this basin.
KM
KM Time of Concentration for this sub-basin is based on the following:
KM 6-Hour Rainfall, Pattern No. 1.00
KM An rainfall areal reduction factor of 1.000
KM
KM EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
KM 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

HEC-l INPUT

ID 1 2 3 4 5 6 7 8 9 10

KM .48 .48 .48 .17 .14 .13 .06 .06 .06 .05 .05 .05 .01 .01 .01 .01 .01 .01
KM

KM L= 0.313 miles, S= 153 feet/mile, Kb= .04
KM
BA 0.034
LG 0.12 0.24 6.40 0.15 38.20
UC 0.129 0.103
UA 0 5 16 30 65 77 84 90 94 97
UA 100
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2107
2108
2109

2110

KK
KM
HC

zz

C627
Hydrograph combine 626627 + 211AE at C627

2

C627 is the total flow in Ashbrook Wash at the Study boundary

SCHEMATIC DIAGRAM OF STREAM NETWORK
INPUT

LINE

NO.

(V) ROUTING

( .) CONNECTOR

(---» DIVERSION OR PUMP FLOW

«---) RETURN OF DIVERTED OR PUMPED FLOW

45 204A
V

V
66 522523

73 204B

94 C523I .
V
V

97 C5230

109 .-------> D523R
106 D523L

114

135

156

159

205A

205B

C528 .
V

V
528530



166

187

190

211

232

235

238

245

266

269

276

297

300

321

324

331

352

355

362

383

386

407

410

417

438

441

448

467

470

489

492

504

511

205C

C53 OR .

205D

205E

C529 .

C530 .
V
V

530531

205F

C531 .
V

V
531532

205G

C532L .

205H

C532 .
V
V

532533

205I

C533 .
V
V

533534

205J
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205K
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V
V

534535

205L

C535 .
V
V

535536

205M
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205N

C536I .
V
V

C5360
V

V
536537

206A



532

535

542

563

566

575

582

601

604

625

632

651

654

657

664

6B3

6B6

693

714
712

715

722

725

746

753

772

77B
775

783

790

B09

812

822
819

825

C537 .
V
V

537538

20GB

C538I .
V
V

C53BO
V
V

538540

206C

C540R .

206D
V
V

539540

206E

C540L .

C540 .
V
V

540541

206F

C541 .
V
V

54154B

206G

BB523R
V

V
52354B

C54BL .

206H
V
V

542543

206I

C543 .

D543R
D543L

V
V

543544

206K

C544 .
V

V

544545

.-------> D545R
D545L

V
V

545546

D523R



832

851

854

863
861

864

873
871

874

881

902

905

912

933

936

939

946

967

970

1083

1090

1109

1112

1133

1140

1161

1164

1185

1194

1197

1204

1223

1226

1233

206L

C546 .
V

V
546547

D543R
BB543R

V
V

543547

D545R
BB545R

V
V

545547

206J

C547 .
V
V

547548

206M

C548R .

C548 .
V

V
548549

206N

C549L .

C5990
V
V

599608

211K

C60BL .

211G
V
V

604606

211I

C606R .

211H
V
V

C6050

C606 .. " .
V
V

606607

211J

C607 .. " .
V
V

607608

CG08 ........•...



1236

1243

1264

1271

1290

1293

1312

1321

1328

1331

1343
1340

1348

1355

1376

1379

1382

1389

1410

1413

1432

1439

1458

1461

1485
1482

1488

1491

1498

1517

1520

1531
1529

1532

v
v

608613

211M
V
V

610611

211N

C611R .

2110
V
V

C6090
V
V

609611

C611I .
V
V

C6110

D611R
D611L

V

V

611612

211P

C612 .

C613 .
V

V
613621

211L

C621L .

211Q
V
V

616617

211R

C617L .

211U

.-------> D614R
D614L

C617 , .
V
V

617618

2118

C618 I .........•..
V
V

C61BO

D614R
BB614R

V
V

614615



1539

1560

1566
1563

1569

1576

1579

1586

1605

1610
1608

1611

1618

1621

1635
1632

1640

1645
1643

1646

1653

1674

1679
1677

1680

1683

1686

1693

1696

1703

1722

1725

1744

1753

1760

1779

211V

C615 .

D615R
D615L

V
V

615618

C618 .
V
V

618619

211T

C619L .

D615R
BB615R

V
V

615619

C619I .....•......
V

V
C6190

D619L
D619R

V

V

619620

D619L
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(***) RUNOFF ALSO COMPUTED AT THIS LOCATION
1 ***** ********** ***** ****** * *** *** *** * * ***

FLOOD HYDROGRAPH PACKAGE (HEC-l)
MAY 1991

VERSION 4.0 .1E

RUN DATE 02/21/:0 TIME 09:29:06

Golden Eagle Park Dam Modifications
by Stantec: Proj. No. 28900095
for FCDMC: FCD

U. S. ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER

609 SECOND STREET
DAVIS I CALIFORNIA 95616

(916) 551-1748

File: ALTFf-2.IHl
Date:07-08-99 mcg

Revised:

Alternative F:
Addition of an auxilIary spillway. This spillway will function such
that the existing emergency spillway does not operate for the 100-year
storm. The stage-storage relation is adjusted to reflect revised
grading in the park.

The purpose of this model is to estimate peak discharges in Ashbrook
Wash for evaluation of the Dam modifications impact on the floodplain.

lOa-year, 6-hour existing condition watershed model for Ashbrook Wash
upstream of the Fort McDowell Indian Reservation boundary.

This model is a portion of the original Fountain Hills North FDS
watershed model conducted by GVSCE, 1994. The title cards from that
model are included for reference.

Fountain Hills North Floodplain Delineation Study
FCD 92-04 by GVSCE

Existing Condition
100-Year 6-Hour Storm, Clark Unit Hydrograph

File:
Date:

Revised:

EXIOO - 6. IHI
02-25-94
09-14-94

trl
trl

26 10 OUTPUT CONTROL VARIABLES
IPRNT 5
IPLOT 0
QSCAL O.

PRINT CONTROL
PLOT CONTROL
HYDROGRAPH PLOT SCALE

IT HYDROGRAPH TIME
NMIN

I DATE
ITIME

NQ
NDDATE
NDTIME
I CENT

DATA
1
o

0000
1080

o
1759

19

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

COMPUTATION INTERVAL 0.02 HOURS
TOTAL TIME BASE 17.98 HOURS

28 JD

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

INDEX STORM NO.
STRM
TRDA

SQUARE MILES
INCHES
FEET
CUBIC FEET PER SECOND
ACRE-FEET
ACRES
DEGREES FAHRENHEIT

3.30 PRECIPITATION DEPTH
0.01 TRANSPOSITION DRAINAGE AREA

32 JD INDEX STORM NO.
STRM 3.28 PRECIPITATION DEPTH
TRDA 0.50 TRANSPOSITION DRAINAGE AREA

33 JD INDEX STORM NO.3
STRM 3.23 PRECIPITATION DEPTH
TRDA 2.80 TRANS POS I TI ON DRAINAGE AREA

37 JD INDEX STORM NO. 4
STRM 3.04 PRECIPITATION DEPTH
TRDA 16.00 TRANSPOSITION DRAINAGE AREA

41 JD INDEX STORM NO.
STRM 2.67 PRECIPITATION DEPTH
TRDA 90.00 TRANSPOSITION DRAINAGE AREA

WARNING EXCESS AT PONDING LESS THAN ZERO FOR PERIOD. EXCESS SET TO ZERO
WARNING EXCESS AT PONDING LESS THAN ZERO FOR PERIOD. EXCESS SET TO -ZERO
WARNING EXCESS AT PONDING LESS THAN ZERO FOR PERIOD. EXCESS SET TO ZERO



RUNOFF SUMMARY
FLOW IN CUB I C FEET PER SECOND

TIME IN HOURS, AREA IN SQUARE MILES

PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN MAXIMUM TIME OF
OPERATION STATION FLOW PEAK AREA STAGE MAX STAGE

6-HOUR 24-HOUR 72-HOUR

HYDROGRAPH AT
204A 214. 4.20 20. 7. 7. 0.11

ROUTED TO
522523 201. 4.37 20. 7. 7. 0.11

HYDROGRAPH AT
204B 208. 4.27 23. 8. 8. 0.13

2 COMBINED AT
C523I 386. 4.33 43. 14. 14. 0.23

ROUTED TO
C5230 286. 4.52 43. 14. 14. 0.23

DIVERSION TO
D523R 19. 4.52 1. O. O. 0.23

HYDROGRAPH AT
D523L 266. 4.52 42. 14. 14. 0.23

HYDROGRAPH AT
205A 210. 4.22 26. 9. 9. 0.12

HYDROGRAPH AT
205B 486. 4.18 47. 16. 16. 0.21

2 COMBINED AT
C528 690. 4.20 73. 25. 25. 0.33

ROUTED TO
528530 680. 4.23 73. 25. 25. 0.33

HYDROGRAPH AT
205C 107. 4.20 13. 4. 4. 0.06

2 COMBINED AT
C530R 785. 4.22 86. 29. 29. 0.39

HYDROGRAPH AT
205D 665. 4.23 71. 24. 24. 0.32

HYDROGRAPH AT
205E 301. 4.33 48. 16. 16. 0.22

2 COMBINED AT
C529 917. 4.25 119. 40. 40. 0.54

2 COMBINED AT
C530 1472. 4.23 197. 66. 66. 0.93

ROUTED TO
530531 1455. 4.28 197. 66. 66. 0.93

HYDROGRAPH AT
205F 325. 4.22 36. 12. 12. 0.16

2 COMBINED AT
C531 1639. 4.27 228. 77. 77. 1. 09

ROUTED TO
531532 1619. 4.33 228. 77. 77. 1.09

HYDROGRAPH AT
205G 349. 4.23 40. 13. 13. 0.19

2 COMBINED AT
C532L 1791. 4.32 262. 88. 88. 1.27

HYDROGRAPH AT
205H 350. 4.35 56. 19. 19. 0.26

2 COMBINED AT
CS32 1970. 4.33 310. 104. 104. 1. 53

ROUTED TO
532533 1956. 4.35 310. 104. 104. 1.53

HYDROGRAPH AT
2051 559. 4.30 70. 23. 23. 0.35

2 COMBINED AT
C533 2232. 4.35 367. 123. 123. 1. 89

ROUTED TO
533534 2189. 4.52 367. 123. 123. 1. 89

HYDROGRAPH AT
205J 551. 4.28 65. 22. 22. 0.37



:2 COMBINED AT

HYDROGRAPH AT

2 COMBINED AT

ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

HYDROGRAPH AT

2 COMBINED AT

ROUTED TO

ROUTED TO

HYDROGRAPH AT

2 COMB INED AT

ROUTED TO

HYDROGRAPH AT

:2 COMBINED AT

ROUTED TO

ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

HYDROGRAPH AT

ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

2 COMBINED AT

ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

ROUTED TO

HYDROGRAPH AT

HYDROGRAPH AT

C534R

205K

C534

534535

205L

C535

535536

205M

C536R

205N

C536I

C5360

536537

206A

C537

537538

206B

C538I

C5380

538540

:206C

C540R

206D

539540

206E

C540L

C540

540541

206F

C541

541548

206G

2392.

266.

2507.

2495.

263.

2520.

2496.

335.

2516.

211.

2586.

326.

326.

408.

344.

339.

304.

463.

434.

433.

45.

452.

195.

185.

45.

230.

545.

541.

259.

651.

649.

112.

4.50

4.38

4.52

4.55

4.15

4.55

4.68

4.10

4.67

4.25

4.67

6.03

6.08

4.03

4.28

4.33

4.03

4.08

4.28

4.37

4.10

4.35

4.03

4.10

4. 08

4.10

4.30

4.50

4.17

4.43

4.45

4.27

416.

45.

450.

450.

20.

465.

464.

31.

489.

29.

510.

312.

312.

31.

317.

316.

25.

329.

327.

327.

4.

329.

17.

17.

4.

20.

341.

340.

27.

357.

357.

18.

140.

15.

151.

151.

7.

156.

156.

10.

165.

10.

172.

172.

172.

10.

181.

181.

8.

188.

188.

188.

1.

189.

6.

6.

1.

7.

194.

194.

9.

200.

200.

6.

140.

15.

151.

151.

7.

156.

156.

10.

165.

10.

172.

172.

172.

10.

181.

181.

8.

188.

188.

188.

1.

189.

6.

6.

1.

7.

194.

194.

9.

200.

200.

6.

2.25

0.25

2.50

2.50

0.12

2.62

2.62

0.14

2.76

0.16

2.91

2.91

2.91

0.13

3.04

3.04

0.09

3.14

3.14

3.14

0.02

3.16

0.06

0.06

0.02

0.09

3.24

3.24

0.16

3.40

3.40

0.09



ROUTED TO

3 COMBINED AT

HYDROGRAPH AT

ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

DIVERSION TO

HYDROGRAPH AT

ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

ROUTED TO

DIVERSION TO

HYDROGRAPH AT

ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

ROUTED TO

HYDROGRAPH AT

ROUTED TO

HYDROGRAPH AT

ROUTED TO

HYDROGRAPH AT

4 COMBINED AT

ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

2 COMBINED AT

ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

HYDROGRAPH AT

BB523R

523548

C548L

206H

542543

206I

C543

D543R

D543L

543544

206K

C544

544545

D545R

D54SL

545546

206L

C546

546547

BB543R

543547

BBS45R

545547

206J

C547

547548

206M

C548R

C548

548549

206N

C549L

C5990

19.

16.

713.

153.

149.

67.

210.

210.

o.

o.

103.

102.

102.

51.

51.

51.

123.

171.

170.

210.

202.

51.

50.

200.

525.

521.

198.

635.

1038.

1028.

458.

1128.

1195.

4.52

4.77

4.45

4.07

4.08

4.03

4.07

4.07

0.02

0.02

4.13

4.13

4.17

4.17

4.17

4.18

4.12

4.15

4.17

4.07

4.15

4.17

4.23

4.02

4.10

4.17

4.02

4.12

4.30

4.45

4.05

4.40

5.05

1.

1.

369.

14.

14.

5.

19.

19.

o.

o.

11.

11.

11.

5.

5.

5.

12.

18.

18.

19.

19.

s.

5.

16.

59.

59.

16.

75.

421.

421.

41.

443.

981.

o.

O.

203.

5.

5.

2.

6.

6.

o.

o.

4.

4.

4.

2.

2.

2.

4.

6.

6.

6.

6.

2.

2.

5.

20.

20.

5.

25.

224.

224.

14.

235.

408.

o.

o.

203.

5.

5.

2.

6.

6.

O.

o.

4.

4.

4.

2.

2.

2.

4.

6.

6.

6.

6.

2.

2.

s.

20.

20.

5.

25.

224.

224.

14.

235.

408.

0.23

0.23

3.72

0.06

0.06

0.02

0.08

0.08

0.08

0.08

0.06

0.14

0.14

0.14

0.14

0.14

0.06

0.20

0.20

0.08

0.08

0.14

0.14

0.06

0.26

0.26

0.06

0.32

4.04

4.04

0.15

4.19

7.13



ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

HYDROGRAPH AT

ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

HYDROGRAPH AT

ROUTED TO

2 COMBINED AT

ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

ROUTED TO

2 COMB INED AT

ROUTED TO

HYDROGRAPH AT

ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

HYDROGRAPH AT

ROUTED TO

ROUTED TO

2 COMBINED AT

ROUTED TO

DIVERSION TO

HYDROGRAPH AT

ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

2 COMBINED AT

ROUTED TO

HYDROGRAPH AT

599608

211K

CG08L

211G

604606

2111

C606R

211H

C6050

CGOG

60GG07

211J

C607

607608

CG08

G08G13

211M

610611

211N

C611R

2110

C6090

609611

C611I

C6110

D611R

D611L

611612

211P

C612

C613

613621

211L

1195.

302.

1199.

lB.

17.

78.

94.

181.

115.

206.

204.

37.

230.

228.

1269.

1268.

203.

200.

51.

241.

107.

61.

61.

299.

151.

151.

O.

O.

119.

119.

1282.

1282.

301.

5.17

4.05

5.10

4.05

4.23

4.17

4.18

4.13

4.27

4.20

4.23

4.08

4.22

4.25

4.55

4.57

4.13

4.17

4.07

4.15

4.07

4.25

4.28

4.17

4.45

4.45

0.02

0.02

4.00

4.00

4.53

4.55

4.03

981.

22.

993.

3.

3.

10.

13.

14.

14.

26.

26.

4.

30.

3 O.

1015.

1015 ~.

19.

19.

4.

23.

10.

10.

10.

33.

33.

33.

O.

o.

10.

10.

1020.

1020.

23.

408.

7.

414.

1.

1.

3.

4.

5.

5.

9.

9.

1.

10.

10.

422.

422.

6.

6.

1.

B.

3.

3.

3.

11.

11.

11.

O.

o.

3.

3.

425.

425.

8.

408.

7.

414.

1.

1.

3.

4.

5.

5.

9.

9.

1.

10.

10.

422.

422.

6.

6.

1.

8.

3.

3.

3.

11.

11.

11.

O.

o.

3.

3.

425.

425.

8.

7.13

0.10

7.23

0.01

0.01

0.04

0.05

0.07

0.07

0.12

0.12

0.01

0.14

0.14

7.37

7.37

0.08

0.08

0.02

0.10

0.04

0.04

0.04

0.14

0.14

0.14

0.14

0.14

0.03

0.17

7.54

7.54

0.10



2 COMBINED AT

HYDROGRAPH AT

ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

HYDROGRAPH AT

DIVERSION TO

HYDROGRAPH AT

2 COMBINED AT

ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

ROUTED TO

HYDROGRAPH AT

ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

DIVERSION TO

HYDROGRAPH AT

ROUTED TO

2 COMBINED AT

ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

HYDROGRAPH AT

ROUTED TO

2 COMBINED AT

ROUTED TO

DIVERSION TO

HYDROGRAPH AT

ROUTED TO

HYDROGRAPH AT

ROUTED TO

C621L

211Q

616617

211R

C617L

211U

D614R

D614L

C617

617618

211S

C618I

C6180

BB614R

614615

211V

C615

D615R

D615L

615618

C618

618619

211T

C619L

BB615R

615619

C6191

C6190

D619L

D619R

619620

BB619L

1326.

56.

55.

200.

255.

56.

39.

16.

270.

263.

125.

370.

367.

39.

39.

16.

51.

18.

33.

33.

39B.

389.

162.

503.

18.

18.

520.

363.

171.

192.

192.

171.

4.32

4.05

4.12

4.10

4.10

4.07

4.07

4.07

4.10

4.18

4.08

4.15

4.17

4.07

4.12

4.02

4.08

4.0B

4.08

4.08

4.17

4.25

4.0B

4.22

4.08

4.17

4.22

4.40

4.40

4.40

4.42

4.40

1033.

4.

4.

19.

23.

8.

5.

3.

26.

26.

12.

37.

31.

5.

5.

2.

7.

2.

5.

5.

36.

36.

15.

50.

2.

2.

52.

52.

4.

48.

48.

4.

431.

1.

6.

8.

3.

2.

1.

9.

9.

4.

12.

12.

2.

2.

1.

2.

1.

2.

2.

14.

14.

5.

19.

1.

20.

20.

1.

18.

18.

1.

431.

1.

1.

6.

8.

3.

2.

1.

9.

9.

4.

12.

12.

2.

2.

1.

2.

1.

2.

2.

14.

14.

5.

19.

1.

1.

20.

20.

1.

18.

18.

1.

7.64

0.02

0.02

0.08

0.10

0.03

0.03

0.03

0.13

0.13

0.05

0.18

0.18

0.03

0.03

0.00

0.03

0.03

0.03

0.03

0.19

0.19

0.07

0.26

0.03

0.03

0.25

0.25

0.25

0.25

0.25

0.25



HYDROGRAPH AT

3 COMBINED AT

HYDROGRAPH AT

ROUTED TO

:2 COMBINED AT

ROUTED TO

2 COMB INED AT

ROUTED TO

HYDROGRAPH AT

:2 COMBINED AT

HYDROGRAPH AT

ROUTED TO

ROUTED TO

HYDROGRAPH AT

:2 COMBINED AT

ROUTED TO

HYDROGRAPH AT

:2 COMBINED AT

HYDROGRAPH AT

2 COMBINED AT

ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

2 COMBINED AT

ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

2 COMBINED AT

ROUTED TO

619620

211W

C620R

BB611R

611620

C620

620621

C621

621622

211X

C622R

211A

C6000

600601

211B

C601

601602

211C

C602L

211D

C602

602603

211E

C603

603622

211F

C622L

C622

622549

211Y

C549R

C549

549626

136.

105.

335.

151.

151.

485.

482.

1633.

1630.

503.

1814.

283.

266.

263.

249.

462.

458.

134.

515.

159.

635.

632.

507.

936.

918.

332.

1121.

2389.

2379.

216.

2449.

3311.

3296.

4.45

4.02

4.43

4.45

4.47

4.43

4.47

4.33

4.48

4.12

4.40

4.15

4.22

4.28

4.12

4.18

4.23

4.03

4.20

4.07

4.15

4.22

4.03

4.07

4.15

4.05

4.13

4.35

4.45

4.10

4.43

4.43

4.53

4.

9.

61.

33.

33.

94.

94.

1103.

1102.

55.

1136.

30.

30.

30.

23.

52.

52.

12.

64.

15.

78.

78.

41.

118.

lIB.

32.

149.

1241.

1240.

21.

1253.

1652.

1651.

1.

3.

23.

11.

11.

34.

33.

459.

459.

18.

474.

10.

10.

10.

8.

17.

17.

4.

21.

5.

26.

26.

14.

40.

40.

11.

so.

516.

SIS.

7.

521.

725.

724.

1.

3.

23.

11.

11.

34.

33.

459.

459.

18.

474.

10.

10.

10.

8.

17.

17.

4.

21.

5.

26.

26.

14.

40.

40.

11.

50.

516.

515.

7.

521.

725.

724.

0.25

0.03

0.28

0.14

0.14

0.42

0.42

7.93

7.93

0.21

8.14

0.14

0.14

0.14

0.11

0.25

0.25

0.04

0.30

0.07

0.37

0.37

0.16

0.52

0.52

0.11

0.63

8.78

8.78

0.09

8.87

13.06

13.06



HYDROGRAPH AT
2112 249. 4.03 20. 7. 7. 0.08

2 COMBINED AT
C626C 3326. 4.53 1659. 729. 729. 13.14

HYDROGRAPH AT
211AA 78. 4.08 9. 3. 3. 0.03

ROUTED TO
625626 76. 4.13 9. 3. 3. o.03

HYDROGRAPH AT
211AB 135. 4.02 10. 3. 3. 0.04

ROUTED TO
623624 133. 4.03 10. 3. 3. 0.04

HYDROGRAPH AT
211AC 90. 4.02 8. 3. 3. 0.03

2 COMBINED AT
C624 223. 4.03 18. 6. 6. 0.07

ROUTED TO
624626 215. 4.07 lB. 6. 6. 0.07

HYDROGRAPH AT
211AD 132. 4.03 12. 4. 4. 0.04

2 COMBINED AT
C626R 342. 4.05 30. 10. 10. 0.11

3 COMBINED AT
C626 3412. 4.52 1679. 740. 740. 13.28

ROUTED TO
626627 3410. 4.53 1679. 740. 740. 13.28

HYDROGRAPH AT
211AE 114. 4.02 9. 3. 3. 0.03

2 COMBINED AT
C627 3425. 4.53 1683. 743. 743. 13.32

*** NORMAL END OF HEC-1 ***
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1 * ****** ********* ** *** ******* ******* ** ****
* *

FLOOD HYDROGRAPH PACKAGE (HEC-l)
MAY 1991

VERSION 4.0.1E

RUN DATE 02/17/:0 TIME 14:17:39

U.S. ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER

609 SECOND STREET
DAVIS, CALIFORNIA 95616

(916) 551-1748

x X XXXXXXX XXXXX X
X X X X X XX
X X X X X
XXXXXXX XXXX X XXXXX X
X X X X X
X X X X X X
X X XXXXXXX XXXXX XXX

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-l KNOWN AS HECl (JAN 73), HECIGS, HECIDB, AND HECIKW.

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN7? VERSION
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE / SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,
DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

HEC-1 INPUT PAGE

LINE ID 1 2 3 4 5 6 7 8 9 10

100-year, 24-hour future condition watershed model for Ashbrook Wash upstream
of the Fort McDowell Indian Reservation boundary.

This model is a portion of the original Fountain Hills North FDS
watershed model conducted by GVSCE, 1994. The title cards from that
model are included for reference.

Alternative F:
Addition of an auxilIary spillway. This spillway will function such
that the existing emergency spillway does not operate for the 100-year
storm. The stage-storage relation is adjusted to reflect revised
grading in the park.

The purpose of this model is to estimate peak discharges in Ashbrook
Wash for evaluation of the Dam modifications impact on the floodplain.

mcg

dtp
dtp

FU100-24.IHl
07-21-94
10-31- 94

File: ALTFf-3.IH1
Date:07-08-99

Revised:

File:
Date:

Revised:

18001
5

15

ID Golden Eagle Park Dam Modifications
ID by Stantec: Proj. No. 28900095
ID for FCDMC: FCD
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID Fountain Hills North Floodplain Delineation Study
ID FCD 92-04 by GVSCE
ID Future Condition Model
ID 100-Year 24-Hour Storm, Clark Unit Hydrograph
*DIAGRAM
IT
10
IN

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

* Point precipitation values are are based on Hydro-40 DARF.
0.01 5.00 10.00 50.00 80.00 100.00 200.00

1.000 0.980 0.949 0.883 0.861 0.850 0.819

28

29
30
31
32
33
34
35
36
37
38
39
40
41

JD 4.20 0.01
* The following PC records are a 24-hour SCS Type II rainfall distribution.
PC 0.000 0.002 0.005 0.008 0.011 0.013 0.016 0.019 0.022 0.025
PC 0.028 0.032 0.035 0.038 0.041 0.044 0.048 0.053 0.056 0.060
PC 0.063 0.067 0.071 0.075 0.080 0.084 0.089 0.093 0.098 0.103
PC 0.109 0.114 0.120 0.127 0.133 0.140 0.147 0.155 0.163 0.172
PC 0.181 0.192 0.204 0.220 0.235 0.259 0.283 0.473 0.663 0.699
PC 0.735 0.754 0.772 0.785 0.799 0.810 0.820 0.829 0.838 0.846
PC 0.854 0.861 0.868 0.874 0.880 0.885 0.891 0.900 0.902 0.910
PC 0.912 0.920 0.921 0.926 0.929 0.930 0.937 0.941 0.945 0.950
PC 0.952 0.957 0.959 0.962 0.965 0.970 0.972 0.973 0.978 0.981
PC 0.984 0.987 0.989 0.992 0.995 0.998 1.000
JD 4.12 5.00
JD 3.99 10.00
JD 3.71 50.00

HEC-1 INPUT PAGE

LINE ID 1 2 3 4 5 6 7 8 9 •..... 10

42
43
44

KK 204A
KM Sub-Basin
KM

204A



45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61

KM
KM
KM
KM
KM
KM
KM

KM
KM
KM
KM
KM
BA
LG
UC
UA
UA

The Clark Unit Hydrograph is used for this basin.
The Urban time-area relation is used for this basin.

Time of Concentration for this sub-basin is based on the following:
An rainfall areal reduction factor of 1.000

EXCESS RAINFALL VALUES EXCEEDED IN 5 -MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.27 .27 .27 .27 .27 .27 .03 .03 .03 .03 .03 .03 .01 .01 .01 .01 .01 .01

L= 0.687 miles, S= 175 feet/mile, Kb= .03

0.108
0.09 0.25 5.80 0.18 25.00

0.196 0.160
0 5 16 30 65 77 84 90 94 97

100

62
63
64
65
66
67
68

KK 522523
KM Normal depth channel route from C522 to C523
KM Source: 200 Scale Mapping
RS 9 FLOW -1
RC 0.060 0.050 0.060 3275.0 0.0197
RX 1000.0 1020.0 1035.0 1065.0 1080.0 1120.0 1160.0 1185.0
RY 1678.0 1676.0 1674.0 1672.0 1672.0 1674.0 1676.0 1678.0

Time of Concentration for this sub-basin is based on the following:
An rainfall areal reduction factor of 1.000

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.27 .27 .27 .27 .27 .27 .03 .03 .03 .03 .03 .03 .01 .01 .01 .01 .01 .01

The Clark Unit Hydrograph is used for this basin.
The Urban time-area relation is used for this basin.

L= 0.775 miles, s= 128 feet/mile, Kb= .03

979490847765

26.66

30

0.18

16

5.800.25
0.192

5

204B
Sub-Basin 204B

0.126
O. 09

0.229
o

100

KK
KM
KM
KM
KM

KM

KM

KM

KM
KM

KM

KM
KM
KM

KM

BA
LG
UC
UA
UA

69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88

HEC-1 INPUT PAGE

LINE ID 1 2 3 4 5 6 7 8 9 10

89
90
91

KK C5231
KM Hydrograph combine 522523 + 204B at C523I
HC 2

92
93
94
95
96
97
98
99

100

KK C5230
KM Reservoir route at C523.
RS 1 ELEV 1650.3
SV 0.00 0.01 0.12 0.71 2.23 2.50 :2.80
SV 3.70 4.00 4.30 4.60 4.90 5.20 5.50
SE 1650.3 1652.0 1654.0 1656. a 1658.0 1658.2 1658.4
SE 1659.0 1659.2 1659.4 1659.6 1659.8 1660.0 1660.2
SO 0 22 78 144 209 214 220
SO 239 249 288 384 529 726 960

3.10 3.20 3.40

1658.6 1658.7 1658.8

224 226 232

101
102
103
104
105
106
107
108

KK D523L
KM Hydrograph diversion at C523. Main flow continues in the left branch.
KM Diverted flow is in the right branch.
DT D523R
DI 0 22 78 144 209 214 220 224 226 232
DI 239 249 288 384 529 726 960
DO 0 0 0 0 0 0 0
DQ 5 10 20 37 61 96 139

109
110
111
112
113
114
115
116
117
118
119
120
121
122
123

KK
KM

KM

KM

KM
KM
KM

KM
KM
KM
KM
KM
KM
KM
KM

205A
Sub-Basin 205A

The ·Clark Unit Hydrograph is used for this basin.
The Natural time-area relation is used for this basin.

Time of Concentration for this sub-basin is based on the following:
An rainfall areal reduction factor of 1.000

EXCESS RAINFALL VALUES EXCEEDED IN 5 -MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 S5 60 65 70 75 80 85 90

.25 .25 .25 .25 .24 .24 .02 .02 . 02 . 02 .02 . 02 .01 . 01 .01 . 01 . 01 .01

L= 0.870 miles, S= 378 feet/mile, Kb= .14



124
125
126
127
128

BA 0.118
LG 0.25 0.35 4.35 0.40 35.00
UC 0.400 0.406
UA 0 3 12 20 43 75
UA 100

90 96

129
130
131
132
133
134

KK 205B
KM Sub-Basin 205B
KM
KM The Clark Unit Hydrograph is used for this basin.
KM The Natural time-area relation is used for this basin.
KM

HEC-1 INPUT PAGE

LINE ID 1 2 3 4 5 6 7 8 9 10

Time of Concentration for this sub-basin is based on the following:
An rainfall areal reduction factor of 1.000

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.25 .25 .25 .25 .24 .24 .02 .02 .02 .02 .02 .02 .01 .01 .01 .01 .01 .01

L= 0.759 miles, S= 129 feet/mile, Kb= .14

135
136
137
138
139
140
141
142
143
144
145
146
147
148

KM
KM
KM
KM
KM
KM
KM
KM
KM
BA
LG
UC
UA
UA

0.211
0.25

0.538
o

100

0.35
0.361

3

4.35 0.40 35.00

12 20 43 75 90 96

149
150
151

KK
KM
HC

C528
Hydrograph combine 205A + 205B at C528

2

152
153
154
155
156
157
158

KK 528530
KM Normal depth channel route from C528 to C530
KM Source: Hydrology Field Reconnaissance
RS 3 FLOW -1
RC 0.060 0.043 0.060 2594.0 0.0709
RX 1000.0 1018.0 1031.0 1042.0 1052.0 1066.0 1093.0 1107.0
RY 96.3 92.2 89.9 85.9 85.7 91.5 91.2 96.3

Time of Concentration for this sub-basin is based on the following:
An rainfall areal reduction factor of 1.000

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.25 .25 .24 .24 .24 .24 .02 .02 .02 .02 .02 .02 .01 .01 .01 .01 .01 .01

The Clark Unit Hydrograph is used for this basin.
The Natural time-area relation is used for this basin.

L= 0.618 miles, S= 331 feet/mile, Kb= .15

969075432012

35.000.414.350.35
0.416

3

205C
Sub-Basin 205C

0.059
0.25

0.367
o

100

KK
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
BA
LG
UC
UA
UA

159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178

HEC-l INPUT PAGE

LINE 10 1 2 3 4 5 6 7 8 9 10

179
180
181

KK
KM
HC

C530R
Hydrograph combine 528530 + 205C at C530 right branch

2

205D
Sub-Basin 2050

The Clark Unit Hydrograph is used for this basin.
The Natural time-area relation is used for this basin.

Time of Concentration for this sub-basin is based on the following:
An rainfall areal reduction factor of 1.000

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.25 .25 .25 .25 .24 .24 .02 .02 .02 .02 .02 .02- .01 .01 .01 .01 .01 .01

35.000.404.350.35

L= 1.020 miles, S= 361 feet/mile, Kb= .13

0.319
0.25

KK
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
BA
LG

182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198



199
200
201

UC
UA
UA

0.425
a

100

0.279
3 12 20 43 75 90 96

Time of Concentration for this sub-basin is based on the following:
An rainfall areal reduction factor of 1.000

EXCESS RAINFALL VALUES EXCEEDED IN 5 -MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75, 80 85 90

.25 .25 .25 .25 .24 .24 .02 .02 .02 .02 .02 .02 .01 .01 .01 .01 .01 .01

The Clark Unit Hydrograph is used for this basin.
The Natural time-area relation is used for this basin.

L= 1.357 miles, S= 358 feet/mile, Kb= .14

969075432012

35.000.404.350.35
0.541

3

205E
Sub-Basin 205E

0.218
0.25

0.517
o

100

KK
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
BA
LG
UC
UA
UA

202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221

HEC-1 INPUT PAGE

LINE ID 1 2 3 4 5 6 7 8 9 10

222
223
224

KK
KM
HC

C529
Hydrograph combine 205D + 205E at C529

2

* * NOTE: 529530 too short to route

225
226
227

KK
KM

HC

C530
Hydrograph combine C529 + C530R at C530

2

228
229
230
231
232
233
234

KK 530531
KM Normal depth channel route from C530 to C531
KM Source: Hydrology Field Reconnaissance
RS 3 FLOW -1
RC 0.060 0.059 0.060 2426.0 0.0404
RX 1000.0 1035.0 1050.0 1060.0 1075.0 1081.0 1088.0 1094.0
RY 95.9 86.5 86.2 83.1 84.0 90.2 95.6 99.3

235
236
237
238
239
240
241
242
243
244
245
246
247
248
249
250
251
252
253
254

KK
KM

KM
KM

KM

KM

KM
KM
KM
KM
KM
KM
KM
KM
KM

BA
LG
UC
UA
UA

205F
Sub-Basin 205F

The Clark unit Hydrograph is used for this basin.
The Natural time-area relation is used for this basin.

Time of Concentration for this sub-basin is based on the following:
An rainfall areal reduction factor of 1.000

EXCESS RAINFALL VALUES EXCEEDED IN 5-MlNUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.25 .25 .24 .24 .24 .24 .02 .02 .02 .02 .02 .02 .01 .01 .01 .01 .01 .01

L= 0.786 miles, S= 326 feet/mile, Kb= .14

0.161
0.25 0.35 4.35 0.41 35.00

0.400 0.312
0 3 12 20 43 75 90 96

100

255
256
257

KK
KM

HC

C531
Hydrograph combine 530531 + 205F at C531

2

HEC-1 INPUT PAGE

LINE ID 1 ...••.. 2 3 4 •...•.. 5 •.•..•. 6 .....•• 7 8 9 10

258
259
260
261
262
263
264

KK 531532
KM Normal depth channel route from C531 to C532
KM Source: Hydrology Field Reconnaissance
RS 4 FLOW -1
RC 0.060 0.065 0.060 3391.0 0.0463
RX 1000.0 1012.0 1022.0 1032.0 1050.0 1056.0 1068 .0 1092.0
RY 98.8 93.8 89.1 86.4 86.5 89.1 91. 0 97.6

265 KK 205G



266
267
268
269
270
271
272
273
274
275
276
277
278
279
280
281
282
283
284

KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
BA
LG
UC
UA
UA

Sub-Basin 205G

The Clark Unit Hydrograph is used for this basin.
The Natural time-area relation is used for this basin.

Time of Concentration for this sub-basin is based on the following:
An rainfall areal reduction factor of 1.000 '

EXCESS RAINFALL VALUES EXCEEDED IN 5-MlNUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.25 .25 .24 .24 .24 .24 .02 .02 .02 .02 .02 .02 .01 .01 .01 .01 .01 .01

L= 0.924 miles, S= 338 feet/mile, Kb= .13

0.185
0.24 0.3S 4.50 0.40 31.23

0.417 0.343
0 3 12 20 43 75 90 96

100

285
286
287

KK
KM
HC

C532L
Hydrograph combine 531532 + 205G at C532 left branch

2

205H
Sub-Basin 205H

The Clark Unit Hydrograph is used for this basin.
The Natural time-area relation is used for this basin.

Time of Concentration for this sub-basin is based on the following:
An rainfall areal reduction factor of 1.000

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
S 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.25 .25 .24 .24 .24 .24 .02 .02 .02 .02 .02 .02 .01 .01 .01 .01 .01 .01

31.550.394.500.35
0.547

L= 1.464 miles, S= 325 feet/mile, Kb= .13

0.261
0.24

0.542

KK
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
BA
LG
UC

288
289
290
291
292
293
294
295
296
297
298
299
300
301
302
303
304
305

HEC-1 INPUT PAGE

LINE I D. . . . . . . 1 . . . . . . . 2 . . . . . . . 3 . . . . . . . 4 . . . . . . . 5 . . . . . . . 6 . . . . • . . 7 . . . . . . . 8 . . . . . . . 9 . . . . . .'1. 0

306
307

UA
UA

o
100

12 20 43 75 90 96

308
309
310

KK
KM
HC

C532
Hydrograph combine C532L + 205H at C532

2

311
312
313
314
315
316
317

KK 532533
KM Normal depth channel route from C532 to C533
KM Source: Hydrology Field Reconnaissance
RS 2 FLOW -1
RC 0.060 0.045 0.060 1555.0 0.0283
RX 1000.0 1020.0 1030.0 1048.0 1065.0 1077.0 1092.0 1119.0
RY 98.0 89.4 88.1 85.6 85.9 92.2 93.8 97.0

Time of Concentration for this sub-basin is based on the following:
An rainfall areal reduction factor of 1.000

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.25 .25 .24 .24 .24 .24 .01 .01 .01 .01 .01 .01 .01 .01 .01 .01 .01 .01

The Clark Unit Hydrograph is used for this basin.
The Natural time-area relation is used for this basin.

L= 1.487 miles, S= 326 feet/mile, Kb= .11

969075432012

15.180.285.200.37
0.414

3

2051
Sub-Basin 2051

0.354
0.20

0.488
o

100

KK
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
BA
LG
UC
UA
UA

318
319
320
321
322
323
324
325
326
327
328
329
330
331
332
333
334
335
336
337

338
339
340

KK C533
KM Hydrograph combine 532533 + 205I at CS33
He 2

341
342

KK 533534
KM Normal depth channel route from CS33 to C534



343
344
345
346
347

KM Source: Hydrology Field Reconnaissance
RS 10 FLOW -1
RC 0.060 0.046 0.060 7145.0 0.0241
RX 1000.0 1010.0 1060.0 1073.0 1160.0 1181.0 1223.0 1237.0
RY 97.8 93.7 94.7 90.8 89.9 92.4 94.0 96.8

HEC-1 INPUT PAGE

LINE ID 1 2 3 4 5 6 7 8 9 10

348
349
350
351
352
353
354
355
356
357
358
359
360
361
362
363
364
365
366
367

KK
KM
KM
KM
KM
KM

KM

KM
KM
KM

KM

KM
KM
KM
KM
BA
LG
UC
UA
UA

205J
Sub-Basin 205J

The Clark Unit Hydrograph is used for this basin.
The Natural time-area relation is used for this basin.

Time of Concentration for this sub-basin is based on the following:
An rainfall areal reduction factor of 1.000

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.24 .24 .24 .24 .23 .23 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00

L= 1.633 miles, S= 243 feet/mile, Kb= .08

0.369
0.21 0.35 4.90 0.30 3.48

0.479 0.427
0 3 12 20 43 75 90 96

100

368
369
370

KK
KM

HC

C534R
Hydrograph combine 533534 + 205J at C534 right branch

2

205K
Sub-Basin 205K

Time of Concentration for this sub-basin is based on the following:
An rainfall areal reduction factor of 1.000

The Clark Unit Hydrograph is used for this basin.
The Natural time-area relation is used for this basin.

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.25 .25 .25 .24 .24 .24 .01 .01 .01 .01 .00 .00 .00 .00 .00 .00 .00 .00

969075432012

1.540.225.600.38
0.710

3

L= 1.772 miles, S= 249 feet/mile, Kb= .10

0.245
0.16

0.579
o

100

KK
KM
KM

KM
KM
KM
KM
KM

KM

KM
KM

KM
KM

KM

KM

BA
LG
UC
UA
UA

371
372
373
374
375
376
377
378
379
380
381
382
383
384
385
386
387
388
389
390

HEC-l INPUT PAGE 10

LINE ID 1 2 3 4 5 6 7 8 9 10

391
392
393

KK
KM
HC

C534
Hydrograph combine C534R + 205K at C534

2

394
395
396
397
398
399
400

KK 534535
KM Normal depth channel route from C534 to C535
KM Source: Hydrology Field Reconnaissance
RS 4 FLOW -1
RC O. 065 0.046 0.065 2037.0 0.0221
RX 1000.0 1010.0 1016.0 1075.0 1150.0 1162.0 1174.0 1182.0
RY 97.1 93.4 91.6 89.6 86.9 90.8 92.2 92.3

205L
Sub-Basin 205L

The Clark Unit Hydrograph is used for this basin.
The Natural time-area relation is used for this basin.

Time of Concentration for this sub-basin is based on the following:
An rainfall areal reduction factor of 1.000

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.24 .24 .23 .23 .23 .23 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00

0.000.295.000.36

L= 0.701 miles, S= 284 feet/mile, Kb= .09

0.118
0.19

KK
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM

KM
KM
KM
KM
BA
LG

401
402
403
404
405
406
407
408
409
410
411
412
413
414
415
416
417



418
419
420

UC
UA
UA

0.317
o

100

0.263
3 12 20 43 75 90 96

421
422
423

KK C535
KM Hydrograph combine 534535 + 205L at C535
HC 2

424
425
426
427
428
429
430

KK 535536
KM Normal depth channel route from C535 to C536
KM Source: HEC-2 Cross Section: HE 3.275
RS 8 FLOW -1
RC 0.075 0.050 0.075 2975.0 0.0236
RX 9852.8 9871.5 9957.7 10000.0 10015.6 10052.4 10142.4 10183.6
RY 1911.6 1904.3 1906.9 1900.8 1900.8 1905.4 1905.2 1912.6

HEC-1 INPUT PAGE 11

LINE ID 1 2 3 4 5 6 7 8 9 10

431
432
433
434
435
436
437
438
439
440
441
442
443
444
445
446
447
448
449
450

KK
KM
KM
KM
KM
KM
KM

KM

KM
KM
KM
KM

KM
KM
KM
BA
LG
UC
UA
UA

205M
Sub-Basin 205M

The Clark Unit Hydrograph is used for this basin.
The Urban time-area relation is used for this basin.

Time of Concentration for this sub-basin is based on the following:
An rainfall areal reduction factor of 1.000

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.27 .26 .26 .26 .26 .26 .02 .02 .02 .02 .02 .02 .01 .01 .01 .01 .01 .01

L= 0.839 miles, S= 230 feet/mile, Kb= .05

0.139
0.15 0.31 5.40 0.22 22.35

0.263 0.225
0 5 16 30 65 77 84 90 94 97

100

451
452
453

KK
KM
HC

C536R
Hydrograph combine 535536 + 205M at C536 right branch

2

205N
Sub-Basin 205N

The Clark Unit Hydrograph is used for this basin.
The HEC-1 time-area relation is used for this basin.

Time of Concentration for this sub-basin is based on the following:
An rainfall areal reduction factor of 1.000

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.25 .25 .25 .25 .24 .24 .01 .01 .01 .01 .01 .00 .00 .00 .00 .00 .00 .00

0.800.215.700.39
0.503

L= 1.183 miles, S= 245 feet/mile, Kb= .10

0.156
0.15

0.450

KK
KM
KM

KM
KM
KM

KM
KM
KM
KM
KM
KM
KM
KM
KM
BA
LG
UC

454
455
456
457
458
459
460
461
462
463
464
465
466
467
468
469
470
471

472
473
474

KK
KM
HC

C5361
Hydrograph combine C536R + 205N at C536I

2

* * C536I is the total flow in Hesperus Wash upstream of Dam 36

HEC-1 INPUT PAGE 12

LINE ID 1 .....•. 2 3 4 5 6 7 8 9 10

475
476
477
478
479
480
481
482
483
484
485
486

KK C5360
KM Reservoir route at C536 (Dam 36) .
RS 1 ELEV 1852.1
SV 0.00 14.41 35.94 67.64 108.61 158.07 218.14 276.00 280.00 289.00
SV 298.02 308.00 317.00 327.00 337.00 346.95' 358.00 374.00
SE 1852.1 1866.0 1870.0 1874.0 1878.0 1882.0 1886.0 1889.0 1889.2 1889.6
SE 1890.0 1890.4 1890.8 1891. 2 1891. 6 1892.0 -1892.4 1893.0
SQ 0 108 168 211 245 276 301 320 338 347
SQ 356 459 679 995 1408 1905 2477 3119 3826 5009
SE 1852.1 1858.0 1862.0 1866.0 1870.0 1874.0 1878.0 1882.0 1886.0 1889.0
SE 1889.2 1889.6 1890.0 1890.4 1890.8 1891.2 1891.6 1892.0 1892.4 1893.0
RL 0.17



End Basin 205. Start Basin 206

487
488
489
490
491
492
493

KK 536537
KM Normal depth channel route from C536 to C537
KM Source: HEC-2 Cross section: HE 2.729
RS 3 FLOW -1
RC 0.075 0.050 0.075 1480.0 0.0209
RX 9900.0 9912.0 9947.3 9979.3 10025.0 10044.5 10051.0 10060.0
RY 1846.5 1845.4 1843.1 1834.3 1833.6 1840.5 1843.3 1843.5

Time of Concentration for this sub-basin is based on the following:
An rainfall areal reduction factor of 1.000

EXCESS RAINFALL VALUES EXCEEDED IN 5 -MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.27 .27 .27 .27 .27 .26 .03 .02 .02 .02 .02 .02 .01 .01 .01 .01 .01 .01

The Clark unit Hydrograph is used for this basin.
The Urban time-area relation is used for this basin.

L= 0.631 miles, S= 256 feet/mile, Kb= .04

979490847765

33.34

30

0.23

16

5.300.28
0.135

5

206A
Sub-Basin 206A

0.128
0.12

0.196
o

100

KK
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
BA
LG
UC
UA
UA

494
495
496
497
498
499
500
501
502
503
504
505
506
507
508
509
510
511
512
513

HEC-l INPUT PAGE 13

LINE ID 1 2 3 4 5 6 7 8 9 10

514
515
516

KK
KM
HC

C537
Hydrograph combine 536537 + 206A at C537

2

517
518
519
520
521
522
523

KK 537538
KM Normal depth channel route from C537 to C538
KM Source: HEC-2 Cross Section: HE 2.493
RS 3 FLOW -1
RC 0.075 0.050 0.075 2155.0 0.0210
RX 9946.0 9957.6 9984.8 9994.8 10000.0 10036.5 10070.1 10107.3
RY 1817.0 1815.2 1807.4 1803.2 1803.2 1805.5 1814.3 1815.4

524
525
526
527
528
529
530
531
532
533
534
535
536
537
538
539
540
541
542
543

KK
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
BA
LG
UC
UA
UA

20GB
Sub-Basin 206B

The Clark Unit Hydrograph is used for this basin.
The Urban time-area relation is used for this basin.

Time of Concentration for this sub-basin is based on the following:
An rainfall areal reduction factor of 1.000

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.28 .27 .27 .27 .27 .27 .03 .03 .03 .03 .03 .03 .01 .01 .01 .01 .01 .01

L= 0.570 miles, S= 139 feet/mile, Kb= .03

0.095
0.10 0.26 5.20 0.23 41.42

0.192 0.144
0 5 16 30 65 77 84 90 94 97

100

544
545
546

KK
KM
HC

C538I
Hydrograph combine 537538 + 206B at C538I

2

547
548
549
550
551
552
553
554
555

KK C5380
KM Reservoir route at C538.
RS 1 ELEV 1778.2
SV 0.00 0.10 0.57 1.69 2.60 2.70 2.90 3.00 3.20 3.38
SV 3.60 3.90 4.10 4.30 4.60 5.10 5.60 6.10 7.10 8.10
SE 1778 .:2 1782.0 1784.0 1786.0 1787.1 1787.2 1787.4 1787.6 1787.8 1788.0
SE 1788.2 1788.4 1788.6 1788.8 1789.0 1789.4 1789.8 1790.2 1790.8 1791.4
SQ 0 82 133 laS 207 208 212 218 226 235
SQ 249 265 286 310 338 400 482 611 942 1439

HEC-1 INPUT PAGE 14

LINE ID 1 2 3 4 5 6 7 B••••••• 9 10



556
557
558
559
560
561
562

KK 538540
KM Normal depth channel route from C538 to C540
KM Source: HEC-2 Cross Section: HE 1.990
RS 6 FLOW -1
RC 0.075 0.050 0.075 2176.0 0.0210
RX 9907:7 9931.8 9978.4 10000.0 10041.1 10056.9 10143.7 10164.9
RY 1767.5 1754.9 1755.2 1753.2 1753.1 1755.1 1757.3 1769.4

563
564
565
566
567
568
569
570
571
572
573
574
575
576
577
578
579
580
581
582

KK
KM

KM

KM

KM

KM

KM

KM
KM

KM
KM

KM
KM

KM

KM
BA
LG
UC
UA
UA

206C
Sub-Basin 206C

The Clark Unit Hydrograph is used for this basin.
The Urban time-area relation is used for this basin.

Time of Concentration for this sub-basin is based on the following:
An rainfall areal reduction factor of 1.000

EXCESS RAINFALL VALUES EXCEEDED IN 5 -MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.26 .26 .26 .25 .25 .25 .01 .01 .01 .01 .01 .01 .01 .01 .01 .01 .01 .01

L= 0.427 miles, S= 138 feet/mile, Kb= .04

0.024
0.11 0.26 4.35 0.36 28.55

0.196 0.258
0 5 16 30 65 77 84 90 94

100
97

583
584
585

KK
KM

HC

C540R
Hydrograph combine 538540 + 206C at C540 right branch

2

206D
Sub-Basin 206D

The Clark Unit Hydrograph is used for this basin.
The Urban time-area relation is used for this basin.

Time of Concentration for this sub-basin is based on the following:
An rainfall areal reduction factor of 1.000

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.28 .28 .28 .28 .28 .28 .03 .03 .03 .03 .03 .03 .01 .01 .01 .01 .01 .01

43.010.185.700.25
0.137

L= 0.531 miles, S= 236 feet/mile, Kb= .03

0.062
0.08

0.154

KK
KM

KM

KM

KM

KM
KM

KM
KM

KM
KM

KM
KM

KM
KM
BA
LG
UC

586
587
588
589
590
591
592
593
594
595
596
597
598
599
600
601
602
603

HEC-1 INPUT PAGE 15

LINE ID 1 2 3 4 ....•.. 5 6 7 8 9 10

604
605

UA
UA

o
100

16 30 65 77 84 90 94 97

606
607
608
609
610
611
612

KK 539540
KM Normal depth channel route from C539 to C540
KM Source: 200 Scale Mapping
RS 4 FLOW -1
RC 0.060 0.050 0.055 1872.0 0.0256
RX 1000.0 1007.0 1016.0 1036.0 1046.0 1080.0 1150.0 1210.0
RY 1750.0 1748.0 1746.0 1744.0 1744.0 1746.0 1748.0 1750.0

613
614
615
616
617
618
619
620
621
622
623
624
625
626
627
628
629
630
631
632

KK
KM

KM

KM

KM

KM

KM
KM
KM
KM
KM
KM
KM
KM
KM
BA
LG
UC
UA
UA

206E
Sub-Basin 206E

The Clark Unit Hydrograph is used for this basin.
The Urban time-area relation is used for this basin.

Time of Concentration for this sub-basin is based on the following:
An rainfall areal reduction factor of 1.000

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.26 .26 .26 .25 .25 .25 .01 .01 .01 .01 .01 .01 .01 .01 .01 .01 .01 .01

L= 0.343 miles, S= 175 feet/mile, Kb= .03

0.023
0.09 0.25 4.30 0.36 25.75

0.142 0.155
0 5 16 30 65 77 84 90 94

100
97



633
634
635

636
637
638

639
640
641
642
643
644

LINE

645

KK C540L
KM Hydrograph combine 539540 + 206E at C540 left branch
HC 2

KK C540
KM Hydrograph combine C540R + C540L at C540
HC 2

* * C540 is the end of Hesperus Wash and the start of Balboa Wash

KK 540541
KM Normal depth channel route from C540 to C541
KM Source: HEC-2 Cross Section: BA 1.645
RS 12 FLOW -1
RC 0.065 0.035 0.0654207.00.0204
RX 9960.8 9968.0 9975.1 9975.7 9993.210018.210297.510343.9

HEC-1 INPUT

ID 1 2 3 4 5 6 7 8 9 10

RY 1725.2 1721.8 1718.4 1716.2 1716.4 1718.4 1719.8 1730.5

PAGE 16

646
647
648
649
650
651
652
653
654
655
656
657
658
659
660
661
662
663
664
665

666
667
668

669
670
671
672
673
674
675

676
677
678
679
680
681
682
683
684
685
686
687
688
689
690
691

KK
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
BA
LG
VC
UA
VA

KK
KM
HC

KK
KM
KM
RS
RC
RX
RY

KK
KM
KM
KM
KM

KM

KM
KM
KM
KM
KM
KM
KM
KM
KM
BA

206F
Sub-Basin 206F

The Clark Unit Hydrograph is used for this basin.
The Urban time-area relation is used for this basin.

Time of Concentration for this sub-basin is based on the following:
An rainfall areal reduction factor of 1.000

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.26 .26 .26 .26 .26 .26 .02 .02 .02 .02 .02 .02 .01 .01 .01 .01 .01 .01

L= 0.975 miles, S= 217 feet/mile, Kb= .03

0.157
0.09 0.25 4.60 0.30 24.97

0.221 0.195
0 5 16 30 65 77 84 90 94 97

100

C541
Hydrograph combine 540541 + 206F at C541

2

541548
Normal depth channel route from C541 to C548
Source: HEC-2 Cross Section: BA 0.905

2 FLOW -1
0.060 0.045 0.060 1138.0 0.0316

9761.7 9936.7 9955.2 9986.9 9994.7 10039.2 10065.3 10066.0
1647.4 1644.1 1638.1 1637.3 1636.2 1637.5 1652.9 1653.0

206G
Sub-Basin 206G

The Clark Unit Hydrograph is used for this basin.
The Urban time- area relation is used for this basin.

Time of Concentration for this sub-basin is based on the following:
An rainfall areal reduction factor of 1.000

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.27 .27 .27 .27 .27 .26 .03 .02 .02 .02 .02 .02 .01 .01 .01 .01 .01 .01

L= 0.950 miles, S= 132 feet/mile, Kb= .03

0.089
HEC-1 INPUT PAGE 17

LINE ID 1 2 3 .•..... 4 5 6 ....•.. 7 8 9 10

692
693
694
695

LG
UC
VA
VA

0.11
0.254

o
100

0.26
0.307

5

5.20

16

0.23

30

29.86

65 77 84 90 94 97

696
697
698

699

KK BB523R
KM Retrieve previously diverted hydrograph at C523 in the right branch.
DR D523R

KK 523548



700
701
702
703
704
705

KM Normal depth channel route from C523 to C548
KM Source: 200 Scale Mapping
RS 15 FLOW -1
RC 0.040 O.OlB 0.040 2680.0 0.0189
RX 1000.0 1040.0 1090.0 1130.0 1170.0 1171.2 1181.2
RY 1646.0 1645.0 1643.8 1644.7 1644.0 1644.4 1646.0

1196.2
1648 ..0

706
707
708

KK C548L
KM Hydrograph combine 541548 + 206G + BB523R at C548 left branch
HC 3 3.72

C548L is the total flow in Balboa Wash above confluence with Oxford Wash

Time of Concentration for this sub-basin is based on the following:
An rainfall areal reduction factor of 1.000

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.28 .28 .27 .27 .27 .27 .03 .03 .03 .03 .03 .03 .01 .01 .01 .01 .01 .01

The Clark Unit Hydrograph is used for this basin.
The Urban time-area relation is used for this basin.

L= 0.515 miles, S= 183 feet/mile, Kb= .03

979490847765

36.29

30

0.18

16

5.700.25
0.150

5

206H
Sub-Basin 206H

0.059
0.08

0.167
o

100

KK
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
BA
LG
UC
UA
UA

709
710
711
712
713
714
715
716
717
718
719
720
721
722
723
724
725
726
727
728

HEC-1 INPUT PAGE 18

LINE ID 1 2 3 4 5 6 7 8 9 10

729
730
731
732
733
734
735

KK
KM
KM
RS
RC
RX
RY

542543
Normal depth channel route from C542 to C543
Source: HEC-2 Cross Section: OX 0.931

2 FLOW -1
0.075 0.040 0.050 686.0 0.0066

9846.9 9881.6 9967.5 9983.2 10010.0 10025.0 10033.8 10039.6
1732.3 1723.5 1724.1 1717.8 1717.0 1724.0 1728.2 1730.7

736
737
738
739
740
741
742
743
744
745
746
747
74B
749
750
751
752
753
754
755

KK
KM
KM
KM
KM

KM
KM
KM

KM
KM
KM
KM
KM

KM
KM
BA
LG
UC
UA
UA

2061
Sub-Basin 2061

The Clark Unit Hydrograph is used for this basin.
The Urban time-area relation is used for this basin.

Time of Concentration for this sub-basin is based on the following:
An rainfall areal reduction factor of 1.000

EXCESS RAINFALL VALUES EXCEEDED IN 5 -MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.28 .28 .27 .27 .27 .27 .03 .03 .03 .03 .03 .03 .01 .01 .01 .01 .01 .01

L= 0.232 miles, S= 286 feet/mile, Kb= .03

0.021
0.08 0.25 5.70 0.18 34.78

0.096 0.077
0 5 16 30 65 77 84 90 94 97

100

756
757
758

KK
KM
HC

C543
Hydrograph combine 542543 + 2061 at C543

2

759
760
761
762
763
764
765
766

KK D543L
KM Hydrograph diversion at C543. Main flow continues in the left branch.
KM Diverted flow is in the right branch.
DT D543R
Dl 0 38 45 50 65 85 97 122 141 162
DI 194 350 395 432 475 522 570 612
DQ 0 38 45 SO 65 85 97 122 141 162
DQ 194 350 395 425 460 500 540 575

767
768
769
770
771
772

KK 543544
KM Normal depth channel route from C543 to C544
KM Source: 200 Scale Mapping & Hydrology Field Reconnaissance
RS 1 FLOW -1
RC 0.040 0.018 0.040 597.0 0.0277
RX 1000.0 1020.0 1045.0 1075.0 1105.0 1106.2 1146.2 1266.2



773

LINE

RY 1720.0 1718.0 1712.0 1712.3 1712.0 1712.4 1714.0 1720.0

HEC-1 INPUT

ID 1 2 3 4 5 6 7 8 9 10

PAGE 19

774
775
776
777
778
779
780
781
782
783
784
785
786
787
788
789
790
791
792
793

794
795
796

KK
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
BA
LG
UC
UA
UA

KK
K.M
HC

206K
Sub-Basin 206K

The Clark Unit Hydrograph is used for this basin.
The Urban time-area relation is used for this basin.

Time of Concentration for this sub-basin is based on the following:
An rainfall areal reduction factor of 1.000

EXCESS RAINFALL VALUES EXCEEDED IN 5-MlNUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.27 .27 .27 .27 .27 .27 .03 .03 .03 .03 .03 .03 .01 .01 .01 .01 .01 .01

L= 0.615 miles, S= 255 feet/mile, Kb= .03

0.056
0.09 0.25 5.70 0.18 25.80

0.167 0.178
0 5 16 30 65 77 84 90 94 97

100

C544
Hydrograph combine 543544 + 206K at C544

2

797
798
799
800
801
802
803

804
805
806
807
808
809

810
811
812
813
814
815
816

LINE

KK 544545
K.M Normal depth channel route from C544 to C545
K.M Source: 200 Scale Mapping & Hydrology Field Reconnaissance
RS 2 FLOW -1
RC 0.040 0.018 0.040 985.0 0.0234
RX 1000.0 1008.0 1018.0 1048.0 1078.0 1079.2 1089.2 1109.2
RY 1690.0 1688.0 1686.0 1686.3 1686.0 1686.4 1688.0 1689.0

KK D545L
KM Hydrograph diversion at C545. Main flow continues in the left branch.
KM Diverted flow is in the right branch.
DT D545R
DI 0 50 100 200 400 800 1600 3200 5000
DQ 0 25 50 100 200 400 800 1600 2500

KK 545546
KM Normal depth channel route from C545 to C546
KM Source: 200 Scale Mapping & Hydrology Field Reconnaissance
RS 1 FLOW -1
RC 0.040 0.018 0.040 428.0 0.0164
RX 1000.0 1020.0 1050.0 1080.0 1110.0 1111.2 1121.2 1151.2
RY 1680.0 1678.0 1676.0 1676.3 1676.0 1676.4 1678.0 1678.5

HEC-1 INPUT

ID 1 2 .....•. 3 4 5 ..•.... 6 7 8 .•..... 9 ...•.. 10

PAGE 20

817
818
819
820
821
822
823
824
825
826
827
828
829
830
831
832
833
834
835
836

837
838
839

840
841
842
843

KK
KM

K.M
K.M
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
BA
LG
UC
UA
UA

KK
KM
HC

KK
KM
KM
RS

206L
Sub-Basin 206L

The Clark Unit Hydrograph is used for this basin.
The Urban time-area relation is used for this basin.

Time of Concentration for this sub-basin is based on the following:
An rainfall areal reduction factor of 1.000

EXCESS RAINFALL VALUES EXCEEDED IN 5 -MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.27 .27 .27 .27 .27 .27 .03 .03 .03 .03 .03 .03 .01 .01 .01 .01 .01 .01

L= 0.546 miles, S= 231 feet/mile, Kb= .03

0.060
0.09 0.25 5.80 0.18 25.01

0.158 0.147
0 5 16 30 65 77 84 90 94 97

100

C546
Hydrograph combine 545546 + 206L at C546

2

546547
Normal depth channel route from C546 to C547
Source: 200 Scale Mapping

1 FLOW -1



844
845
846

RC 0.040
RX 1000.0
RY 1666.0

0.018
1005.0
1664.0

0.040
1011.0
1662.0

749.0
1013.0
1661.9

0.0327
1029.0
1662.4

1047.0
1662.0

1052.0
1664.0

1057.0
1666.0

847
848
849

KK BB543R
KM Retrieve previously diverted hydrograph at C543 in the rfght branch.
DR D543R

850
851
852
853
854
855
856

KK 543547
KM Normal depth channel route from C543 to C547
KM Source: HEC-2 Cross Section: OX 0.638
RS 4 FLOW -1
RC 0.075 0.040 0.050 2395.0 0.0278
RX 9720.9 9769.0 9970.7 9985.5 10020.0 10038.1 10097.0 10102.0
RY 1690.4 1681.2 1683.1 1676.2 1677.0 1687.1 1687.4 1690.0

HEC-1 INPUT PAGE 21

LINE ID 1 2 3 4 5 6 7 8 9 10

857
858
859

KK BB545R
KM Retrieve previously diverted hydrograph at C545 in the right branch.
DR D545R

860
861
862
863
864
865
866

KK 545547
KM Normal depth channel route from C545 to C547
KM Source: HEC-2 Cross Section: OX 0.542
RS 3 FLOW -1
RC 0.075 0.040 0.050 1216.0 0.0259
RX 9668.2 9778.4 9957.9 9986.0 10012.7 10043.6 10067.6 10163.4
RY 1674.1 1674.1 1673.3 1662.1 1662.2 1680.4 1680.9 1681.1

867
868
869
870
871
872
873
874
875
876
877
878
879
880
881
882
883
884
885
886

KK
KM

KM
KM
KM
KM
KM

KM
KM

KM

KM
KM
KM
KM
KM
BA
LG
UC
UA
UA

206J
Sub-Basin 206J

The Clark Unit Hydrograph is used for this basin.
The Urban time-area relation is used for this basin.

Time of Concentration for this sub-basin is based on the following:
An rainfall areal reduction factor of 1.000

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 SO 55 60 65 70 75 80 85 90

.28 .28 .28 .28 .28 .28 .03 .03 .03 .03 .03 .03 .01 .01 .01 .01 .01 .01

L= 0.502 miles, S= 214 feet/mile, Kb= .03

0.060
0.08 0.25 5.70 0.18 44.51

0.154 0.133
0 5 16 30 65 77 84 90 94

100
97

887
888
889

KK C547
KM Hydrograph combine 546547 + 543547 + 545547 + 206J at C547
HC 4 0.26

890
891
892
893
894
895
896

KK 547548
KM Normal depth channel route from C547 to C54B
KM Source: HEC-2 Cross Section: OX 0.235
RS 3 FLOW -1
RC 0.075 0.040 0.050 2165.0 0.01B2
RX 9910.0 9911.4 9968.5 9987.6 10017.4 10032.3 10077.4 10080.0
RY 1639.0 1638.9 1637.9 1635.7 1635.8 1641.7 1642.9 1643.0

HEC-1 INPUT PAGE 22

LINE 1D 1 2 3 4 5 6 7 8 9 10

206M
Sub-Basin 206M

The Clark Unit Hydrograph is used for this basin.
The Urban time-area relation is used for this basin.

Time of Concentration for this sub-basin is based on the following:
An rainfall areal reduction factor of 1.000

EXCESS RAINFALL VALUES EXCEEDED IN 5-MlNUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 BO 85 90

.28 .28 .27 .27 .27 .27 .03 .03 .03 .03 .03 .03 .02 .02 .02 .02 .02 .02

46.180.235.200.25
0.133

L= 0.465 miles, S= 166 feet/mile, Kb= .03

0.060
0.08

0.163

KK
KM
KM
KM

KM
KM

KM

KM
KM
KM
KM
KM

KM
KM
KM
BA
LG
UC

897
898
899
900
901
902
903
904
905
906
907
908
909
910
911
912
913
914



915
916

UA
UA

o
100

16 30 65 77 84 90 94 97

917
918
919

KK C548R
KM Hydrograph combine 547548 + 206M at C548 right branch
HC 2

C548R is the total flow in Oxford Wash above confluence with Balboa Wash

920
921
922

KK
KM
HC

C548
Hydrograph combine C548L + C548R at C548

2

923
924
925
926
927
928
929

LINE

* * C548 is the total flow in Balboa Wash below the confluence of Balboa Wash
* * and Oxford Wash

KK 548549
KM Normal depth channel route from C548 to C549
KM Source: HEC-2 Cross Section: BAO.246
RS 9 FLOW -1
RC 0.070 0.080 0.070 3258.0 0.0172
RX 9889.1 9912.5 9940.2 9960.0 10026.1 10046.810067.810079.3
RY 1586.2 1585.7 1577.5 1573.6 1573.2 1579.5 1585.7 1586.2

HEC-1 INPUT

ID 1 2 3 4 5 6 7 8 ....•.. 9 10

PAGE 23

930
931
932
933
934
935
936
937
938
939
940
941
942
943
944
945
946
947
948
949

950
951
952

KK
KM
KM
KM
KM

KM
KM
KM
KM
KM
KM
KM

KM
KM
KM
BA
LG
UC
UA
UA

KK
KM
HC

206N
Sub-Basin 206N

The Clark Unit Hydrograph is used for this basin.
The Urban time-area relation is used for this basin.

Time of Concentration for this sub-basin is based on the following:
An rainfall areal reduction factor of 1.000

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.28 .27 .27 .27 .27 .27 .03 .03 .03 .03 .03 .03 .02 .02 .02 .02 .02 .02

L= 0.767 miles, S= 120 feet/mile, Kb= .03

0.152
0.11 0.27 4.65 0.29 52.66

0.233 0.174
0 5 16 30 65 77 84 90 94 97

100

C549L
Hydrograph combine 548549 + 206N at C549 left branch

2

953
954
955
956
957
958
959
960
961
962
963
964
965
966
967
968
969
970
971
972
973

LINE

* * C549L is the total flow in Balboa Wash above conf luence with Ashbrook Wash

End Basin 206. Start Basin 207

KK C5990
KM The following is the design outflow hydrograph from Golden Eagle Park Darn
IN 1
BA 7.13
or 0 0 0 0 0 0 0 0 1 1
or 1 1 1 1 1 1 1 1 1 1
01 2 2 2 2 2 2 2 3 3 3
or 3 3 4 4 4 4 5 5 5 5
01 6 6 6 7 7 8 9 9 10 10
01 10 11 11 12 12 12 13 13 14 14
01 14 15 15 16 16 16 17 17 17 18
01 18 18 19 19 20 20 20 21 21 22
or 22 23 24 24 25 25 26 26 27 27
01 28 28 29 29 30 30 31 31 32 32
01 32 33 34 34 35 35 36 36 37 37
or 38 38 39 40 40 41 41 42 43 43
Q1 44 45 45 46 46 47 48 48 49 49
or 50 51 51 52 52 53 54 55 55 56
or 57 58 59 59 60 61 61 62 62 63
or 63 63 64 64 65 65 66 66 67 67
or 67 68 68 69 69 69 70 70 71 71

HEC-1 INPUT PAGE 24

ID 1 2 3 4 5 6 7 8 9 10

974 Q1 71 72 72 72 72 73 73 73 74 74



975 01 74 75 75 75 76 76 76 76 77 77

976 01 77 77 78 78 78 78 79 79 79 79
977 01 79 80 80 80 80 80 80 80 81 81

978 01 81 81 81 81 82 82 82 82 82 82

979 01 82 82 152 83 83 83 83 83 83 84

980 01 84 84 84 84 84 85 85 85 85 85

981 01 85 86 86 86 86 86 87 8'7 87 87

982 01 88 88 88 88 88 89 89 89 89 90

983 01 90 90 90 90 90 90 91 91 91 91

984 01 91 91 92 92 92 92 92 92 93 93

985 01 93 93 93 93 93 93 94 94 94 94

986 01 94 94 94 94 94 94 94 94 94 94
987 01 95 95 95 95 95 95 95 96 96 96

988 01 96 96 97 97 97 97 97 98 98 98

989 01 98 98 98 99 99 99 99 99 99 100

990 01 100 100 100 100 101 101 101 101 101 101

991 01 101 102 102 102 102 102 102 102 103 103

992 01 103 103 103 103 103 104 104 104 104 104

993 01 104 104 104 105 105 105 105 105 105 105

994 QI 105 105 106 106 106 106 106 106 106 107
995 01 107 107 107 107 108 108 108 108 108 109

996 01 109 109 109 109 110 110 110 110 110 110

997 01 110 111 111 111 111 111 111 112 112 112

998 01 112 113 113 113 113 114 114 114 114 114

999 01 115 115 115 115 115 116 116 116 116 117

1000 01 117 117 117 117 118 118 118 118 119 119

1001 01 119 120 120 120 121 121 121 121 122 122

1002 Q1 122 123 123 123 124 124 124 124 125 125

1003 01 125 125 126 126 126 126 127 127 127 128
1004 Q1 128 128 129 129 129 129 130 130 130 131

1005 01 131 131 131 132 132 132 133 133 133 134

1006 01 134 134 135 135 136 136 136 137 137 137
1007 Q1 138 138 139 139 139 140 140 141 141 142

1008 01 142 142 143 143 144 144 145 145 146 146

1009 01 147 147 148 148 149 149 149 150 150 151

1010 01 151 151 152 152 153 153 154 154 155 155

1011 01 156 156 156 157 158 158 159 159 160 160
1012 01 161 161 162 163 163 164 164 165 165 166

1013 01 166 167 168 168 169 169 170 170 171 172

1014 QI 172 173 173 174 175 175 176 176 177 178
1015 Q1 178 179 180 180 181 181 182 183 183 184

1016 QI 184 185 186 186 187 188 188 189 190 190

1017 Q1 191 192 192 193 194 194 195 196 197 198
1018 Q1 198 199 200 201 202 202 203 204 205 206

1019 Q1 207 207 208 209 210 211 212 213 214 215
1020 Q1 216 217 218 219 220 152 246 219 226 226

1021 Q1 228 229 230 232 233 234 236 237 238 240

1022 01 241 242 244 245 246 248 249 251 252 254
1023 01 255 256 258 260 261 264 266 268 270 273

1024 Q1 275 278 280 282 285 287 289 292 295 297

1025 QI 300 304 307 310 315 318 321 326 329 332
1026 QI 336 341 347 360 385 424 467 497 539 589
1027 Q1 646 681 714 754 801 826 840 857 877 898

1028 Q1 922 946 956 968 981 996 1012 1028 1046 1060
HEC-1 INPUT PAGE 25

LINE ID ....... 1 ....... 2 ....... 3 ....... 4 ....... 5 ....... 6 ....... 7 ....... 8 ....... 9 ...... 10

1029 Q1 1071 1083 1094 1106 1118 1129 1141 1153 1161 1169

1030 Q1 1177 1184 1192 1199 1205 1212 1218 1224 1229 1235

1031 Q1 1240 1243 1246 1249 1251 1253 1255 1256 1258 1259

1032 Q1 1260 1262 1263 1264 1264 1265 1266 1266 1267 1267

1033 QI 1267 1267 1267 1267 1267 1267 1267 1267 1266 1266

1034 01 1266 1265 1265 1264 1264 1263 1263 1262 1262 1261

1035 Q1 1261 1261 1260 1260 1259 1259 1258 1258 1257 1257

1036 QI 1256 1256 1255 1254 1254 1253 1253 1252 1251 1251

1037 QI 1250 1249 1248 1248 1247 1246 1245 1245 1244 1243

1038 Q1 1242 1241 1240 1239 1238 1237 1236 1235 1234 1233

1039 Q1 1232 1230 1229 1228 1227 1226 1225 1224 1223 1222

1040 Q1 1220 1219 1218 1217 1216 1215 1214 1213 1211 1210

1041 Q1 1209 1208 1207 1206 1205 1204 1203 1202 1200 1199

1042 QI 1198 1197 1196 1195 1194 1193 1192 1191 1190 1189

1043 QI 1188 1187 1185 1184 1183 1182 1181 1180 1179 1178

1044 Q1 1177 1176 1175 1174 1173 1172 1171 1170 1169 1168

1045 01 1167 1166 1165 1164 1163 1162 1161 1160 1159 1158

1046 Q1 1157 1156 1155 1154 1153 1151 1150 1149 1147 1146

1047 Q1 1145 1143 1142 1140 1139 1138 1136 1135 1134 1132

1048 Q1 1131 1130 1128 1127 1126 1125 1123 1122 1121 1119

1049 Q1 1118 1117 1116 1114 1113 1112 1111 1109 1108 1107

1050 01 1106 1105 1103 1102 1101 1100 1098 1097 1096 1095

1051 Q1 1094 1092 1091 1090 1089 1088 1087 1085 1084 1083

1052 01 1082 1081 1080 1079 1077 1076 1075 1074 1073 1072

1053 or 1071 1069 1068 1067 1066 1065 1064 1063 1062 1061

1054 or 1059 1058 1057 1056 1054 1052 1051 1049 1047 1045

1055 Q1 1043 1041 1040 1038 1036 1034 1033 1031 1029 1027

1056 Q1 1026 1024 1022 1021 1019 1017 1015 1014 1012 1011

1057 Q1 1009 1007 1006 1004 1002 1001 999 998 996 995

1058 Q1 993 992 990 989 987 985 984 982 981 979

1059 01 978 976 975 973 972 970 969 967 966 964

1060 01 962 961 959 958 956 954 953 951 949 947
1061 Q1 946 943 938 933 928 923 918 914 909 904

1062 QI 899 894 889 885 880 875 871 866 862 857

1063 01 853 848 844 840 835 831 827 823 818 802

1064 Qr 786 772 760 748 738 729 721 713 706 700

1065 Q1 694 688 683 678 673 668 664 660 651 644



1066 QI 639 634 631 627 625 622 619 617 615 613
1067 QI 611 609 607 605 604 602 600 599 597 596
1068 QI 594 593 591 590 588 587 585 584 582 581
1069 QI 579 577 576 574 572 570 569 567 565 563
1070 QI 562 560 558 557 555 554 552 551 549 548
1071 QI 546 545 543 542 540 539 537 536 534 533
1072 QI 532 530 529 528 527 526 525 52'4 523 522
1073 QI 521 520 519 517 516 515 514 513 512 511
1074 QI 509 508 507 506 505 503 502 501 500 498
1075 QI 497 496 495 493 492 491 490 488 487 486
1076 QI 485 483 482 481 480 478 477 476 475 474
1077 QI 473 472 471 469 468 467 466 465 464 463
1078 QI 462 461 460 459 457 456 455 454 453 452
1079 QI 451 450 448 447 445 444 442 441 439 437
1080 QI 435 433 432 430 428 425 423 421 418 416
1081 QI 414 411 409 406 404 401 398 396 393 391
1082 QI 388 386 384 381 379 376 374 372 369 367
1083 QI 365 362 360 358 356 354 352 350 348 346

HEC-1 INPUT PAGE 26

LINE ID ....... 1 ....... 2 ....... 3 ....... 4 ....... 5 ....... 6 ....... 7 ....... 8 ....... 9 ...... 10

1084 QI 344 341 338 336 334 332 329 327 325 323
1085 QI 320 318 316 313 311 308 306 304 302 299
1086 QI 297 295 293 291 289 287 285 283 281 279
1087 01 277 275 273 271 269 267 265 263 261 260
1088 QI 258 256 255 253 252 250 249 247 246 244
1089 QI 243 241 240 238 237 235 234 232 231 229
1090 QI 228 227 225 224 223 222 220 219 218 217
1091 QI 216 215 214 212 211 210 209 208 206 205
1092 QI 204 203 202 200 199 198 197 195 194 193
1093 QI 192 191 190 189 187 186 185 184 183 182
1094 QI 181 180 179 178 177 176 175 174 173 172
1095 QI 171 170 169 168 167 166 165 164 164 163
1096 QI 162 161 160 160 159 158 157 157 156 155
1097 QI 155 154 154 153 153 152 152 151 150 150
1098 QI 149 149 148 147 147 146 146 145 145 144
1099 QI 144 143 143 143 142 142 141 141 140 140
1100 QI 139 139 138 138 137 137 136 136 135 134
1101 Q1 134 133 133 132 132 131 130 130 129 128
1102 Q1 128 127 126 126 125 124 124 123 122 122
1103 QI 121 120 119 118 117 116 115 114 113 112
1104 QI 111 109 108 107 106 105 104 103 101 100
1105 Q1 99 98 97 96 95 94 92 91 90 88
1106 QI 87 86 85 83 82 81 80 79 77 76
1107 QI 75 74 73 72 71 70 69 69 68 67
1108 QI 66 65 64 63 62 .. 62 61 60 59 58
1109 QI 58 57 56 55 54 54 53 52 51 51
1110 Q1 50 49 48 48 47 46 46 45 44 43
1111 QI 43 42 41 41 40 39 39 38 37 37
1112 Q1 36 35 35 34 33 33 32 32 31 30
1113 Q1 30 30 29 29 28 28 28 27 27 26
1114 QI 26 26 25 25 24 24 23 23 23 22
1115 QI 22 21 21 20 20 19 19 19 18 18
1116 QI 17 17 17 16 16 15 15 15 14 14
1117 QI 14 13 13 13 12 12 12 11 11 11
1118 Q1 11 10 10 10 10 9 9 9 9 8
1119 01 8 8 8 8 7 7 7 7 7 6
1120 QI 6 6 6 6 5 5 5 5 5 5
1121 Q1 5 4 4 4 4 4 4 4 4 4
1122 Q1 3 3 3 3 3 3 3 3 3 3

1123 QI 3 2 2 2 2 2 2 2 2 2
1124 QI 2 2 2 2 2 2 2 2 1 1
1125 QI 1 1 1 1 1 1 1 1 1 1
1126 QI 1 1 1 1 1 1 1 1 1 1
1127 QI 1 1 1 1 1 1 1 1 1 1
1128 QI 1 1 1 1 1 0 0 0 0 0
1129 QI 0 0 0 0 0 0 0 0 0 0
1130 QI 0 0 0 0 0 0 0 0 0 0
1131 QI 0 0 0 0 0 0 0 0 0 0
1132 Q1 0 0 0 0 0 0 0 0 0 0
1133 Q1 0 0 0 0 0 0 0 0 0 0
1134 Q1 0 0 0 0 0 0 0 0 0 0
1135 or 0 0 0 0 0 0 0 0 0 0
1136 QI 0 0 0 0 0 0 0 0 0 0
1137 IN 15

End Basin 210. Start Basin 211

HEC-1 INPUT PAGE 27

LINE ID ....... 1 ....... 2 ....... 3 ....... 4 ....... 5 ....... 6 ....... 7 ....... 8 ....... 9 ...... 10

1138 KK 599608
1139 KM Normal depth channel route from C599 to C60B
1140 KM Source: HEC-2 Cross Section: AS 3.621
1141 RS 2 FLOW -1
1142 RC 0.055 0.045 0.025 1476.0 o. 014 B
1143 RX 9675.4 9726.8 9929.0 9990.7 10005.9 10033.3 10061.9 10082.2
1144 RY 1691.3 16B7 .2 1685.5 1678.6 1678.1 1682.1 1689.8 1691. 8

1145 KK 211K



1146
1147
1148
1149
1150
1151
1152
1153
1154
1155
1156
1157
115B
1159
1160
1161
1162
1163
1164

KM
KM

KM

KM

KM

KM

KM
KM
KM

KM

KM
KM
KM

KM
BA
LG
UC
UA
UA

Sub-Basin 211K

The Clark Unit Hydrograph is used for this basin.
The Urban time-area relation is used for this basin.

Time of Concentration for this sub-basin is based on the ~ollowing:

An rainfall areal reduction factor of 1.000

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.28 .28 .27 .27 .27 .27 .03 .03 .03 .03 .03 .03 .01 .01 .01 .01 .01 .01

L= 0.376 miles, S= 157 feet/mile, Kb= .03

0.102
0.13 0.27 6.00 0.16 31.48

0.150 0.076
0 5 16 30 65 77 84 90 94 97

100

1165
1166
1167

KK
KM

HC

C608L
Hydrograph combine 599608 + 211K at C608 left branch

2

211G
Sub-Basin 211G

The Clark Unit Hydrograph is used for this basin.
The Urban time-area relation is used for this basin.

Time of Concentration for this sub-basin is based on the following:
An rainfall areal reduction factor of 1.000

EXCESS RAINFALL VALUES EXCEEDED IN 5 -MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.30 .30 .29 .29 .29 .29 .05 .05 .05 .05 .05 .05 .03 .03 .03 .03 .03 .03

90.000.185.700.25
0.454

L= 0.448 miles, S= 190 feet/mile, Kb= .04

0.008
0.06

0.175

KK
KM
KM
KM
KM

KM

KM
KM
KM
KM
KM
KM
KM

KM

KM

BA
LG
UC

116B
1169
1170
1171
1172
1173
1174
1175
1176
1177
1178
1179
1180
1181
1182
1183
1184
1185

HEC-1 INPUT PAGE 28

LINE I D . . . . . . . 1 . . . . • . . 2 . . . . . . . 3 . . . . . . . 4 . • • . . . . 5 . . . . . . . 6 . • • . . . . 7 . • . . . . . 8 • . • . . • . 9. • :'. • . 1 0

1186
1187

UA
UA

o
100

16 30 65 77 84 90 94 97

1188
1189
1190
1191
1192
1193
1194

KK 604606
KM Normal depth channel route from C604 to C606
KM Source: 200 Scale Mapping
RS 11 FLOW -1
RC 0.040 0.018 0.040 2784.0 0.0647
RX 1000.0 1040.0 1060.0 1076.0 1092.0 1093.2 1098.2 1113.2
RY 1814.0 1811.0 1BI0.8 1811.1 1BI0.8 1811.2 1812.0 1816.0

1195
1196
1197
1198
1199
1200
1201
1202
1203
1204
1205
1206
1207
1208
1209
1210
1211
1212
1213
1214

KK
KM
KM
KM

KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
BA
LG
UC
UA
UA

2111
Sub-Basin 2111

The Clark Unit Hydrograph is used for this basin.
The Urban time-area relation is used for this basin.

Time of Concentration for this sub-basin is based on the following:
An rainfall areal reduction factor of 1.000

EXCESS RAINFALL VALUES EXCEEDED IN 5-MlNUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.28 .28 .28 .28 .28 .28 .03 .03 .03 .03 .03 .03 .02 .02 .02 .02 .02 .02

L= 0.626 miles, S= 257 feet/mile, Kb= .03

0.041
0.08 0.25 5.70 0.18 45.00

0.163 0.210
0 5 16 30 65 77 84 90 94 97

100

1215
1216
1217

KK
KM
HC

C606R
Hydrograph combine 604606 + 2111 at C606 right branch

2

1218
1219
1220
1221
1222
1223
1224

KK
KM
KM

KM
KM
KM
KM

211H
Sub-Basin 211H

The Clark Unit Hydrograph is used for this basin.
The Urban time-area relation is used for this basin.

Time of Concentration for this sub-basin is based on the following:



1225
1226
1227
1228
1229
1230
1231
1232

KM
KM
KM
KM
KM
KM
KM
KM

An rainfall areal reduction factor of 1.000

EXCESS RAINFALL VALUES EXCEEDED IN 5 -MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.27 .27 .27 .27 .27 .27 .03 .03 .03 .03 .03 .03 .01 .01 .01 .01 .01 .01

L= 0.501 miles, S= 289 feet/mile, Kb= .03

HEC-1 INPUT PAGE 29

LINE

1233
1234
1235
1236
1237

1238
1239
1240
1241
1242
1243
1244
1245
1246

1247
1248
1249

1250
1251
1252
1253
1254
1255
1256

1257
1258
1259
1260
1261
1262
1263
1264
1265
1266
1267
1268
1269
1270
1271
1272
1273
1274
1275
1276

LINE

ID 1 2 3 4 5 6 7 8 9 10

BA 0.073
LG 0.09 0.25 6.00 0.16 17.93
UC 0.142 0.108
UA 0 5 16 30 65 77 84 90 94 97
UA 100

KK C6050
KM Reservoir route at C605.
RS 1 ELEV 1722.5
SV 0.00 0.20 0.20 0.20 0.20 0.30 0.30 0.30 0.40 0.60
SV 0.70 0.90 1. 00 1. 20 1.40 1. 60 1. 90 2.80 3.40 4.10
SE 1722.5 1726.8 1727.0 1727.2 1727.4 1727.6 1727.8 1728.0 1728.2 1728.4
SE 1728.6 1728.8 1729.0 1729.2 1729.4 1729.6 1730.0 1730.4 1730.7 1731.0
SQ 0 0 5 10 20 43 63 73 78 85
SQ 91 96 101 105 109 113 122 130 136 200

KK C606
KM Hydrograph combine C606R + C6050 at C606
HC 2

KK 606607
KM Normal depth channel route from C606 to C607
KM Source: 200 Scale Mapping
RS 2 FLOW -1
RC 0.020 0.055 0.035 1061.0 0.0286
RX 1000.0 1032.0 1082.0 1095.0 1105.0 1117.0 1123.0 1153.0
RY 1704.3 1704.0 1703.5 1700.0 1700.0 1703.0 1704.0 1706.0

KK 211J
KM Sub-Basin 211J
KM
KM The Clark Unit Hydrograph is used for this basin.
KM The Urban time-area relation is used for this basin.
KM
KM Time of Concentration for this sub-basin is based on the following:
KM An rainfall areal reduction factor of 1. 000
KM
KM EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
KM 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90
KM .28 .28 .28 .28 .28 .28 .03 .03 .03 .03 .03 .03 .01 .01 .01 .01 .01 .01
KM
KM L= o.249 mi1e s , S= 166 feet/mile, Kb= .03
KM
BA 0.015
LG 0.08 0.23 6.20 0.16 39.19
UC 0.117 0.124
UA 0 5 16 30 65 77 84 90 94 97
UA 100

HEC-1 INPUT PAGE 30

ID 1 2 3 4 •...... 5 6 7 8 9 10

1277
1278
1279

KK
KM
HC

C607
Hydrograph combine 606607 + 211J at C607

2

1280
1281
1282
1283
1284
1285
1286

1287
1288
1289

1290
1291
1292
1293
1294
1295

KK 607608
KM Normal depth channel route from C607 to C608
KM Source: 200 Scale Mapping
RS 2 FLOW -1
RC 0.040 0.050 0.035 1008.0 0.0145
RX 1000.0 1060.0 1070.0 1082.0 1083.0 1095.0 1115.0 1133.0
RY 1688.0 1686.0 1684.0 1681.0 1681.0 1684.0 1685.0 1685.4

KK C608
KM Hydrograph combine C608L + 607608 at C608
HC :2

KK 608613
KM Normal depth channel route from C608 to C613
KM Source: HEC-:2 Cross Section: AS 3.421
RS 2 FLOW -1
RC 0.100 0.045 0.100 1338.0 0.0202
RX 9885.0 9887.9 9957.3 9986.7 10012.9 10054.7 10086.3 10122.2



1296 RY 1670.2 1670.1 1668.0 1660.0 1659.9 1661.6 1669.9 1670.8

Move to the top of Sunflower Wash

Time of Concentration for this sub-basin is based on the following:
An rainfall areal reduction factor of 1.000

EXCESS RAINFALL VALUES EXCEEDED IN 5-MlNUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.28 .28 .28 .28 .28 .28 .04 .04 .04 .04 .04 .03 .02 .02 .02 .02 .02 .02

The Clark Unit Hydrograph is used for this basin.
The Urban time-area relation is used for this basin.

L= 0.541 miles, S= 266 feet/mile, Kb= .03

979490847765

50.05

30

0.18

16

5.700.25
0.115

5

211M
Sub-Basin 211M

0.081
0.07

0.150
o

100

KK
KM
KM
KM
KM
KM
KM
KM

KM
KM
KM

KM

KM

KM
KM

BA
LG
UC
UA
UA

1297
1298
1299
1300
1301
1302
1303
1304
1305
1306
1307
1308
1309
1310
1311
1312
1313
1314
1315
1316

HEC-1 INPUT PAGE 31

LINE ID 1 2 3 4 5 6 7 8 9 10

1317
1318
1319
1320
1321
1322
1323

KK 610611
KM Normal depth channel route from C610 to 1611
KM Source: HEC-2 Cross Section: SU 0.216
RS 2 FLOW -1
RC 0.050 0.045 0.050 1090.0 0.0211
RX 9911.9 9948.1 9973.6 9988.610007.1 10027.010049.810143.7
RY 1699.3 1691.7 1686.3 1680.1 1679.7 1686.6 1687.3 1698.6

1324
1325
1326
1327
1328
1329
1330
1331
1332
1333
1334
1335
1336
1337
1338
1339
1340
1341
1342
1343

KK
KM

KM

KM

KM

KM

KM

KM

KM

KM
KM
KM
KM

KM

KM

BA
LG
UC
UA
UA

211N
Sub-Basin 211N

The Clark Unit Hydrograph is used for this basin.
The Urban time-area relation is used for this basin.

Time of Concentration for this sub-basin is based on the following:
An rainfall areal reduction factor of 1.000

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 SO 55 60 65 70 75 80 85 90

.28 .28 .28 .28 .28 .28 .04 .04 .04 .04 .04 .04 .02 .02 .02 .02 .02 .02

L= 0.261 miles, S= 235 feet/mile, Kb= .03

0.020
0.07 0.25 5.70 0.18 56.58

0.108 0.099
0 5 16 30 65 77 84 90 94

100
97

1344
1345
1346

KK
KM
HC

C611R
Hydrograph combine 610611 + 211N at C611 right branch

2

2110
Sub-Basin 2110

The Clark Unit Hydrograph is used for this basin.
The Urban time-area relation is used for this basin.

Time of Concentration for this sub-basin is based on the following:
An rainfall areal reduction factor of 1.000

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 SO 55 60 65 70 75 80 85 90

.28 .28 .28 .28 .28 .28 .03 .03 .03 .03 .03 .03 .02 .02 .02 .02 .02 .02

45.310.185.700.25
0.103

L= 0.371 miles, S= 257 feet/mile, Kb= .03

0.041
O.OB

0.125

KK
KM
KM
KM

KM

KM
KM

KM

KM

KM

KM

KM

KM
KM
KM
BA
LG
UC

1347
1348
1349
1350
1351
1352
1353
1354
1355
1356
1357
1358
1359
1360
1361
1362
1363
1364

HEC-1 INPUT PAGE 32

LINE ID 1 2 3 4 5 6. '; 7 8 9 10

1365
1366

UA
UA

o
100

16 30 65 77 B4 90 94 97



1367
1368
1369
1370
1371
1372
1373
1374
1375

1376
1377
1378
1379
1380
1381
1382

1383
1384
1385

1386
1387
1388
1389
1390
1391
1392
1393
1394

1395
1396
1397
1398
1399
1400
1401
1402

LINE

1403
1404
1405
1406
1407
1408
1409

KK C6090
KM Reservoir route at C609.
RS 1 ELEV 1694.0
SV 0.00 0.10 0.21 0.50 0.86 1.40 1.93 2.60 3.10 3.20
SV 3.39 3.60 3.80 4.00 4.10 4.30 4.50 4.70 4.90 5.10
SE 1694.0 1695.0 1696.0 1697.0 1698.0 1699.0 1700.0 1701. 0 1701.6 1701.8
SE 1702.0 1702.2 1702.4 1702.6 1702.8 1703.0 1703.2 1703."4 1703.6 1703.8
SQ 0 6 16 33 48 59 68 75 79 85
SQ 108 149 209 289 390 512 658 829 1025 1247

KK 609611
KM Normal depth channel route from C609 to C611
KM Source: 200 Scale Mapping
RS 2 FLOW -1
RC 0.035 0.050 0.035 470.0 0.0200
RX 1000.0 1025.0 1050.0 1054.0 1064.0 1068.0 1088.0 1103.0
RY 1690.0 1688.0 1684.0 1682.0 1682.0 1684.0 1688.0 1690.0

KK C611I
KM Hydrograph combine 609611 + C611R at C611I
HC 2

KK C6110
KM Reservoir route at C611.
RS 1 ELEV 1668.4
SV 0.00 0.41 1.10 2.49 4.34 6.64 6.72 6.81 6.89 6.97
SV 7.06 7.14 7.22 7.31 7.39 7.47 7.56 7.64 7.72 7.81
SE 1674.0 1676.0 1678.0 1680.0 1682.0 1684.0 1684.2 1684.4 1684.6 1684.8
SE 1685.0 1685.2 1685.4 1685.6 1685.8 1686.0 1686.2 1686.4 1686.6 1686.8
SQ 0 0 86 117 141 162 164 170 181 199
SQ 225 262 313 378 460 558 673 807 958 1118

KK D611L
KM Hydrograph diversion at C611. Main flow continues in the left branch.
KM Diverted flow is in the right branch.
DT D611R
DI 0 0 86 117 141 162 164 170 181 199
DI 225 262 313 378 460 558 673 807 958 1118
DQ 0 0 86 117 141 162 164 165 167 169
DQ 171 173 175 176 178 180 182 183 185 187

HEC-1 INPUT PAGE 33

ID ....... 1 ....... 2 ....... 3 ....... 4 ....... 5 ....... 6 ....... 7 ....... 8 ....... 9 ...... 10

KK 611612
KM Normal depth channel route from C611 to C612
KM Source: 200 Scale Mapping
RS 1 FLOW -1
RC 0.040 0.018 0.040 925.0 0.0270
RX 1000.0 1020.0 1023.0 1041.0 1059.0 1060.2 1071.2 1136.2
RY 1666.0 1664.0 1663.5 1663.9 1663.5 1663.9 1664.0 1666.0

1410
1411
1412
1413
1414
1415
1416
1417
1418
1419
1420
1421
1422
1423
1424
1425
1426
1427
1428
1429

1430
1431
1432

KK
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM

KM

KM
KM
KM
BA
LG
UC
UA
UA

KK
KM
HC

211P
Sub-Basin 211P

The Clark Unit Hydrograph is used for this basin.
The Urban time-area relation is used for this basin.

Time of Concentration for this sub-basin is based on the following:
An rainfall areal reduction factor of 1.000

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.29 .29 .28 .28 .28 .28 .04 .04 .04 .04 .04 .04 .02 .02 .02 .02 .02 .02

L= 0.307 miles, S= 192 feet/mile, Kb= .03

0.033
0.08 0.15 7.00 0.11 45.00

0.125 0.099
0 5 16 30 65 77 84 90 94 97

100

C612
Hydrograph combine 611612 + 211P at C612

2

* * NOTE: 612613 is too short to route

1433
1434
1435

KK
KM
HC

C613
Hydrograph combine 608613 + C612 at C613

2



1436
1437
1438
1439
1440
1441
1442

KK 613621
KM Normal depth channel route from C613 to C621
KM Source: HEC-2 Cross Section: AS 3.241
RS 1 FLOW -1
RC 0.100 0.045 0.100 718.0 0.0251
RX 9695.4 9884.0 9985.0 9991.1 10033.8 10062.8 10097.5 10165.1
RY 1655.5 1647.5 1645.8 1641.1 1640.6 1642.1 1648.7 1654:3

HEC-1 INPUT PAGE 34

LINE ID 1 2 3 4 5 6 7 8 9 10

1443
1444
1445
1446
1447
1448
1449
1450
1451
1452
1453
1454
1455
1456
1457
1458
1459
1460
1461
1462

KK
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
BA
LG
UC
UA
UA

211L
Sub-Basin 211L

The Clark Unit Hydrograph is used for this basin.
The Urban time-area relation is used for this basin~

Time of Concentration for this sub-basin is based on the following:
An rainfall areal reduction factor of 1.000

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.27 .26 .26 .26 .26 .26 .02 .02 .02 .02 .02 .02 .01 .01 .01 .01 .01 .01

L= 0.508 miles, S= 181 feet/mile, Kb= .03

0.096
0.11 0.26 4.35 0.36 42.40

0.167 0.112
0 5 16 30 65 77 84 90 94

100
97

1463
1464
1465

KK C621L
KM Hydrograph combine 613621 + 211L at C621 left branch
HC 2

* * Move to the top of Arrow Wash

Time of Concentration for this sUb-basin is based on the following:
An rainfall areal reduction factor of 1.000

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.28 .28 .27 .27 .27 .27 .03 .03 .03 .03 .03 .03 .01 .01 .01 .01 .01 .01

The Clark Unit Hydrograph is used for this basin.
The Urban time-area relation is used for this basin.

L= 0.255 miles, S= 295 feet/mile, Kb= .03

979490847765

30.04

30

0.18

16

5.700.25
0.087

5

211Q
Sub-Basin 211Q

0.021
0.08

0.100
o

100

KK
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
BA
LG
UC
UA
UA

1466
1467
1468
1469
1470
1471
1472
1473
1474
1475
1476
1477
1478
1479
1480
1481
1482
1483
1484
1485

HEC-1 INPUT PAGE 35

LINE ID 1 2 3 4 5 6 7 8 9 10

1486
1487
1488
1489
1490
1491
1492

KK 616617
KM Normal depth channel route from C616 to C617
KM Source: 200 Scale Mapping
RS 1 FLOW -1
RC 0.070 0.060 0.070 1131.0 0.0553
RX 1000.0 1008.0 1015.0 1045.0 1050.0 1080.0 1100.0 1110.0
RY 1834.0 1832.0 1830.0 1826.0 1826.0 1830.0 1834.0 1836.0

1493
1494
1495
1496
1497
1498
1499
1500
1501
1502
1503
1504
1505
1506
1507
1508

KK
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM

KM
KM
BA

211R
Sub-Basin 211R

The Clark Unit Hydrograph is used for this basin.
The Urban time-area relation is used for this basin.

Time of Concentration for this sub-basin is based on the following:
An rainfall areal reduction factor of 1.000

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 6U 65 70 75 80 85 90

.28 .28 .27 .27 .27 .27 .03 .03 .03 .03 .03 .03 .01 .01 .01 .01 .01 .01

L= 0.572 miles, S= 271 feet/mile, Kb= .03

0.084



1509
1510
1511
1512

LG 0.08
UC 0.154
UA 0
UA 100

0.25
0.122

5

5.70

16

0.18

30

37.77

65 77 84 90 94 97

1513
1514
1515

KK
KM
HC

C617L
Hydrograph combine 616617 + 211R at C617 left branch

2

211U
Sub-Basin 211U

The Clark Unit Hydrograph is used for this basin.
The Urban time-area relation is used for this basin.

Time of Concentration for this sub-basin is based on the following:
An rainfall areal reduction factor of 1.000

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.29 .29 .28 .28 .28 .28 .04 .04 .04 .04 .04 .04 .02 .02 .02 .02 .02 .02

65.990.185.700.25
0.415

L= 0.831 miles, S= 214 feet/mile, Kb= .03

0.027
0.07

0.200

KK
KM
KM
KM
KM
Y-M
KM
KM
KM
KM
KM
KM
KM
KM
KM
BA
LG
UC

1516
1517
1518
1519
1520
1521
1522
1523
1524
1525
1526
1527
1528
1529
1530
1531
1532
1533

HEC-1 INPUT PAGE 36

LINE ID 1 2 3 4 5 6 7 8 9 10

1534
1535

1536
1537
1538
1539
1540
1541

UA 0 16 30 65 77 84 90 94 97
UA 100

KK D614L
KM Hydrograph diversion at C614. Main flow continues in the left branch.
KM Diverted flow is in the right branch.
DT D614R
DI 0 4.3 8.5 20.0 49.0 85.5
DQ 0 2.5 5.0 13.5 35.0 60.0

1542
1543
1544

KK
KM
HC

C617
Hydrograph combine C617L + D614L at C617

2

1545
1546
1547
1548
1549
1550
1551

KK
KM
KM
RS
RC
RX
RY

617618
Normal depth channel route from C617 to C618
Source: HEC-2 Cross Section: AR 0.836

3 FLOW -1
0.070 0.060 0.070 1912.0 0.0345

9983.3 9987.2 9989.2 9991.1 10031.5 10053.5 10070.6 10097.7
1766.5 1762.3 1760.2 1758.1 1757.8 1760.8 1764.2 1770.6

1552
1553
1554
1555
1556
1557
1558
1559
1560
1561
1562
1563
1564
1565
1566
1567
1568
1569
1570
1571

KK
KM
KM
KM
KM
KM
KM
KM

KM
KM
KM
KM
KM

KM
KM
BA
LG
UC
UA
UA

211S
Sub-Basin 2118

The Clark Unit Hydrograph is used for this basin.
The Urban time-area relation is used for this basin.

Time of Concentration for this sub-basin is based on the following:
An rainfall areal reduction factor of 1.000

EXCESS RAINFALL VALUES EXCEEDED IN 5 -MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.27 .27 .27 .27 .27 .27 .03 .03 .03 .03 .02 .02 .01 .01 .01 .01 .01 .01

L= 0.445 miles, 8= 272 feet/mile, Kb= .07

0.050
0.11 0.31 5.70 0.19 30.06

0.213 0.190
0 5 16 30 65 77 84 90 94 97

100

1572
1573
1574

KK
KM

HC

C618I
Hydrograph combine 617618 + 211S at C618I

2

HEC-1 INPUT PAGE 37

LINE ID 1 2 3 4 5 6 7 B 9 10

1575
1576
1577
1578
1579

KK C6180
KM Reservoir route at C61B.
RS 1 ELEV 1730.6
SV 0.00 0.01 0.06 0.24 O. SO 0.75 1.20 1.66 2.30 2.94
SV 3.20 3.30 3.40 3.60 3.80 3.90 4.10 4.30 4.50 4.65



1580
1581
1582
1583

1584
1585
1586

1587
1588
1589
1590
1591
1592
1593

SE 1730.6 1734.0 1736.0 1738.0 1739.0 1740.0 1741. 0 1742.0 1743.0 1744.0
SE 1744.3 1744.4 1744.6 1744.8 1745.0 1745.2 1745.4 1745.6 1745.8 1746.0
SQ 0 2.2 2.6 3.0 3.1 3.2 3.3 3.5 3.6 3.7
SQ 3.7 3.8 8 21 48 88 143 212 295 390

KK BB614R
KM Retrieve previously diverted hydrograph at C614 in the right branch.
DR D614R

KK 614615
KM Normal depth channel route from C614 to C615
KM Source: Hydrology Field Reconnaissance
RS 2 FLOW -1
RC 0.040 0.018 0.040 1114.0 0.0397
RX 1000.0 1020.0 1025.0 1059.0 1091.0 1093.0 1098.0 1103.0
RY 1828.0 1822.0 1821.5 1822.2 1821.8 1822.0 1824.0 1826.0

1594
1595
1596
1597
1598
1599
1600
1601
1602
1603
1604
1605
1606
1607
1608
1609
1610
1611
1612
1613

1614
1615
1616

KK
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM

KM
KM
KM
BA
LG
UC
UA
UA

KK
KM
HC

211V
Sub-Basin 211V

The Clark Unit Hydrograph is used for this basin.
The Urban time-area relation is used for this basin.

Time of Concentration for this sub-basin is based on the following:
An rainfall areal reduction factor of 1.000

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.30 .30 .29 .29 .29 .29 .05 .05 .05 .05 .05 .05 .03 .03 .03 .03 .03 .03

L= 0.222 miles, S= 212 feet/mile, Kb= .04

0.005
0.06 0.25 5.80 0.18 90.00

0.117 0.212
0 5 16 30 65 77 84 90 94

100

C615
Hydrograph combine 614615 + 211V at C615

2 0.03

HEC-l INPUT

97

PAGE 38

LINE

1617
1618
1619
1620
1621
1622

1623
1624
1625
1626
1627
1628
1629

1630
1631
1632

1633
1634
1635
1636
1637
1638
1639

1640
1641
1642
1643
1644
1645
1646
1647
1648
1649
1650
1651
1652

ID 1 2 3 4 5 6 7 8 9 10

KK D615L
KM Hydrograph diversion at C615. Main flow continues in the left branch.
KM Diverted flow is in the right branch.
DT D615R
DI 0 1.3 2.5 5.3 8.6 14.2 23.0 36.8 55.5 77.5
DQ 0 0 0 1.3 2.6 4.2 7.0 12.8 19.5 29.5

KK 615618
KM Normal depth channel route from C615 to C618
KM Source: Hydrology Field Reconnaissance
RS 1 FLOW -1
RC 0.040 0.018 0.040 499.0 0.1338
RX 1000.0 1008.0 1009.2 1013.2 1027.2 1028.4 1036.4 1045.4
RY 1800.4 1799.6 1799.2 1798.8 1798.3 1798.7 1798.9 1800.4

KK C618
KM Hydrograph combine C6180 + 615618 at C618
HC 2 0.19

KK 618619
KM Normal depth channel route from C618 to C619
KM Source: HEC-2 Cross Section: AR 0.441
RS 4 FLOW -1
RC 0.070 0.060 0.070 1837.0 0.0285
RX 9870.6 9928.6 9957.1 9996.9 10004.9 10022.1 10062.0 10116.4
RY 1709.2 1700.9 1698.8 1690.0 1689.8 1699.6 1700.3 1711.3

KK 211T
KM Sub-Basin 211T
KM
KM The Clark Unit Hydrograph is used for this basin.
KM The Urban time-area relation is used for this basin.
KM
KM Time of Concentration for this sub-basin is based on the following:
KM An rainfall areal reduction factor of 1:000
KM
KM EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
KM 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90
KM .29 .29 .28 .28 .28 .28 .04 .04 .04 .04 .04 .04 .02 .02 .02 .02 .02 .02
KM



L= 0.488 miles, S=1653
1654
1655
1656
1657
1658
1659

KM

KM
BA
LG
UC
UA
UA

0.066
0.07

0.146
o

100

0.25
0.115

5

5.70

16

0.18

30

250 feet/mile, Kb= .03

64.25

65 77 84 94 97

LINE

1660
1661
1662

1663
1664
1665

1666
1667
1668
1669
1670
1671
1672

1673
1674
1675

1676
1677
1678
1679
1680
1681
1682
1683
1684
1685
1686

1687
1688
1689
1690
1691
1692
1693
1694

HEC-1 INPUT

ID 1 2 3 4 5 6 7 8 9 10

KK C619L
KM Hydrograph combine 618619 + 211T at C619 left branch
HC 2

KK BB615R
KM Retrieve previously diverted hydrograph at C615 in the right branch.
DR D615R

KK 615619
KM Normal depth channel route from C615 to C619
KM Source: Hydrology Field Reconnaissance
RS 6 FLOW -1
RC 0.045 0.024 0.025 2444.0 o.0493
RX 1000.0 1009.3 1018.5 1037.0 1039.3 1053.0 1065.0 1065.0
RY 1727.2 1726.5 1725.8 1724.4 1724.6 1725.8 1725.9 1725.9

KK C619I
KM Hydrograph combine C619L + 615619 at C619I
HC 2 0.25

KK C6190
KM Reservoir route at C619.
RS 1 ELEV 1675.6
SV 0.00 1. 72 2.98 4.70 7.00 7.08 7.17 7.26 7.34 7.43
SV 7.51 7.60 7.69 7.77 7.86
SE 1675.6 1686.0 1688.0 1690.0 1692.0 1692.2 1692.4 1692.6 1692.8 1693.0
SE 1693.2 1693.4 1693.6 1693.8 1694.0
SO 0 4 25 72 128 155 163 172 178 187
SO 195 213 238 273 318 374 441 518 606 706
SE 1675.6 1676.0 1678.0 1680.0 1682.0 1684.0 1686.0 1688 .. 0 1690.0 1692.0
SE 1692.2 1692.4 1692.6 1692.8 1693.0 1693.2 1693.4 1693.6 1693.8 1694.0

KK D619R
KM Hydrograph diversion at C619. Main flow continues in the right branch.
KM Diverted flow is in the left branch.
DT D619L
DI 0 4 25 72 128 155 163 172 178 187
DI 195 213 238 273 318 374 441 518 606 706
DO 0 0 0 0 0 0 0 0 0 0
DO 8 24 49 83 128 182 249 326 412 512

PAGE 39

1695
1696
1697

KK 619620
KM

RT
Lag route through Palisades Plaza storm drain

1

HEC-l INPUT PAGE 40

LINE

1698
1699
1700

1701
1702
1703
1704
1705
1706
1707

ID 1 2 3 4 5 6 .....•. 7 8 9 10

KK BB619L
KM Retrieve previously diverted hydrograph at C619 in the left branch.
DR D619L

KK 619620
KM Normal depth channel route from C619 to C620 in Fountain Hills Blvd.
KM Source: 200 Scale Mapping. Similiar to 523548
RS 1 FLOW -1
RC 0.040 0.024 0.040 800.0 0.0288
RX 918.0 940.0 960.0 1000.0 1040.0 1040.1 1044.1 1088.1
RY 1648.0 1645.8 1643 .8 1644.7 1644.0 1644.5 1644.5 1648.0

1708
1709
1710
1711
1712
1713
1714
1715
1716
1717
1718
1719

KK
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM

211W
Sub-Basin 211W

The Clark Unit Hydrograph is used for this basin.
The Urban time-area relation is used for this basin.

Time of Concentration for this sub-basin is "based on the following:
An rainfall areal reduction factor of 1.000

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.29 .29 .29 .29 .29 .29 .04 .04 .04 .04 .04 .04 .02 .02 .02 .02 .02 .02



L= 0.289 miles, S=
1720
1721
1722
1723
1724
1725
1726
1727

KM
KM
KM
BA
LG
UC
UA
UA

0.030
0.06

0.125
o

100

0.25
0.101

5

5.70

16

0.18

30

173 feet/mile, Kb= .03

73.65

65 77 84 94 97

1728
1729
1730

KK C620R
KM Hydrograph combine 619620 + R619L + 211W at C620 right branch
HC 3 0.28

1731
1732
1733

KK BB611R
KM Retrieve previously diverted hydrograph at C611 in the right branch.
DR D611R

1734
1735
1736

KK 611620
KM
RT

Lag route through Palisades Plaza storm drain
1

HEC-1 INPUT PAGE 41

LINE ID 1 2 3 ....•.. 4 ......• 5 .....•. 6 ....•.. 7 8 9 10

1737
1738
1739

KK C620
KM Hydrograph combine 611620 + C620R at C620
HC 2 0.42

1740
1741
1742
1743
1744
1745
1746

KK 620621
KM Normal depth channel route from C620 to C621
KM Source: HEC-2 Cross Section: AR 0.081
RS 2 FLOW -1
RC 0.050 0.050 0.050 915.0 0.0394
RX 9790.0 9790.1 9972.2 9994.8 10004.9 10029.7 10048.6 10125.0
RY 1657.9 1657.5 1656.4 1646.8 1646.8 1657.8 1657.0 1657.9

1747
1748
1749

KK C621
KM Hydrograph combine C621L + 620621 at C621
HC 2 7.93

1750
1751
1752
1753
1754
1755
1756

KK 621622
KM Normal depth channel route from C621 to C622
KM Source: HEC-2 Cross Section: AS 2.785
RS 6 FLOW -1
RC 0.100 0.045 0.100 3830.0 0.0144
RX 9827.3 9922.9 9951.0 10000.0 10002.7 10044.7 10071.6 10076.8
RY 1615.2 1611.0 1604.1 1600.8 1601.5 1601.6 1611.0 1613.9

Time of Concentration for this sub-basin is based on the following:
An rainfall areal reduction factor of 1.000

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.28 .28 .28 .28 .28 .27 .03 .03 .03 .03 .03 .03 .02 .02 .02 .02 .02 .02

The Clark Unit Hydrograph is used for this basin.
The Urban time-area relation is used for this basin.

L= 0.929 miles, S= 111 feet/mile, Kb= .03

979490847765

56.64

30

0.26

16

4.900.26
0.190

5

211X
Sub-Basin 211X

0.214
0.10

0.263
o

100

KK
KM
KM

KM
KM
KM
KM
KM
KM

KM

KM
KM
KM
KM

KM
BA
LG
UC
UA
UA

1757
1758
1759
1760
1761
1762
1763
1764
1765
1766
1767
1768
1769
1770
1771
1772
1773
1774
1775
1776

HEC-1 INPUT PAGE 42

LINE ID 1 2 3 4 5 6 7 ....•.. 8 9 10

1777
1778
1779

KK C622R
KM Hydrograph combine 621622 + 211X at C622 right branch
HC 2

Move to the top of Tulip Wash

1780
1781
1782

KK 211A
KM Sub-Basin 211A
KM



1783
1784
1785
1786
1787
1788
1789
1790
1791
1792
1793
1794
1795
1796
1797
1798
1799

1800
1801
1802
1803
1804
1805
1806
1807
1808

1809
1810
1811
1812
1813
1814
1815

LINE

KM The Clark Unit Hydrograph is used for this basin.
KM The Urban time-area relation is used for this basin.
KM

KM Time of Concentration for this sub-basin is based on the following:
KM An rainfall areal reduction factor of 1. 000
KM
KM EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
KM 5 10 15 20 25 30 35 40 45 SO 55 60 65 70 75 80 85 90
KM .27 .27 .27 .27 .27 .27 .03 .03 .03 .03 .03 .03 .01 .01 .01 .01 .01 .01
KM
KM L= 0.820 miles, S= 248 feet/mile, Kb= .03
KM
BA 0.143
LG 0.09 0.25 5.70 0.18 23.09
UC 0.192 0.153
UA o . 5 16 30 65 77 84 90 94 97
UA 100

KK C6000
KM Reservoir route at C600.
RS 1 ELEV 1754.0
SV 0.00 0.14 0.62 1. 52 2.95 5.06 7.98 11. 80 16.61 22.67
SV 30.07 38.71 40.50 40.60 41.60 42.70 43.70 44.60 45.70
SE 1754.0 1756.0 1758.0 1760.0 1762.0 1764.0 1766.0 1768.0 1770.0 1772.0
SE 1774.0 1776.0 1776.36 1776.4 1776.6 1776.8 1777.0 1777.2 1777.4
SQ 0 55 183 320 427 513 570 620 665 709
SQ 750 789 795 795 812 849 906 984 1084

KK 600601
KM Normal depth channel route from C600 to C601
KM Source: HEC-2 Cross Section: TV 1.538
RS 3 FLOW -1
RC 0.040 0.025 0.040 2406.0 0.0176
RX 9945.6 9959.4 9968.3 9985.910000.010017.210038.710058.8
RY 1734.5 1732.3 1727.9 1726.2 1725.0 1727.7 1735.2 1736.0

HEC-1 INPUT

ID 1 2 ...•... 3 ..•.... 4 ...•... 5 6 7 8 9 ..•.•. 10

PAGE 43

1816
1817
1818
1819
1820
1821
1822
1823
1824
1825
1826
1827
1828
1829
1830
1831
1832
1833
1834
1835

1836
1837
1838

KK
KM
KM
KM
KM
KM

KM
KM
KM
KM
KM
KM
KM
KM
KM
BA
LG
UC
UA
UA

KK
KM

HC

211B
Sub-Basin 211B

The Clark Unit Hydrograph is used for this basin.
The Urban time-area relation is used for this basin.

Time of Concentration for this sub-basin is based on the following:
An rainfall areal reduction factor of 1.000

EXCESS RAINFALL VALUES EXCEEDED IN 5 -MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.27 .27 .27 .27 .27 .27 .03 .03 .03 .03 .03 .03 .01 .01 .01 .01 .01 .01

L= 0.618 miles, S= 244 feet/mile, Kb= .03

0.109
0.09 0.25 5.80 0.18 20.22

0.167 0.122
0 5 16 30 65 77 84 90 94 97

100

C601
Hydrograph combine 600601 + 211B at C601

2

1839
1840
1841
1842
1843
1844
1845

KK 601602
KM Normal depth channel route from C601 to C602
KM Source: HEC-2 Cross Section: TV 1.102
RS 3 FLOW -1
RC 0.065 0.040 0.0551765.00.0146
RX 9916.9 9959.1 9965.8 9980.2 10004.0 10019.5 10047.3 10094.1
RY 1699.9 1699.8 1696.4 1689.8 1688.9 1695.7 1698.2 1698.4

1846
1847
1848
1849
1850
1851
1852
1853
1854
1855
1856
1857
1858
1859
1860
1861

KK
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
BA

211C
Sub-Basin 211C

The Clark Unit Hydrograph is used for this basin.
The Urban time-area relation is used for this basin.

Time of Concentration for this sub-basin is based on the following:
An rainfall areal reduction factor of 1.000

EXCESS RAINFALL VALUES EXCEEDED IN 5-MlNUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.28 .28 .28 .28 .28 .28 .03 .03 .03 .03 .03 .03 .01 .01 .01 .01 .01 .01

L= 0.479 miles, S= 154 feet/mile, Kb= .03

0.043



1862
1863

LG
UC

0.08
0.167

0.25
0.169

5.70 0.18 44.48

LINE

HEC-1 INPUT

ID 1 2 3 4 5 6 7 8 9 10

PAGE 44

1864
1865

UA
UA

o
100

16 30 65 77 84 90 94 97

1866
1867
1868

1869
1870
1871
1872
1873
1874
1875
1876
1877
1878
1879
1880
1881
1882
1883

1884
1885
1886
1887
1888

1889
1890
1891

1892
1893
1894
1895
1896
1897
1898

1899
1900
1901
1902
1903
1904
1905
1906
1907
1908

KK
KM
HC

KK
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM

BA
LG
UC
UA
UA

KK
KM
HC

KK
KM
KM
RS
RC
RX
RY

KK
KM
KM
KM
KM
KM
KM
KM
KM
KM

C602L
Hydrograph combine 601602 + 211C at C602 left branch

2

211D
Sub-Basin 211D

The Clark Unit Hydrograph is used for this basin.
The Urban time-area relation is used for this basin.

Time of Concentration for this sub-basin is based on the following:
An rainfall areal reduction factor of 1.000

EXCESS RAINFALL VALUES EXCEEDED IN 5 -MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.26 .26 .25 .25 .25 .25 .02 .02 .02 .02 .02 .02 .01 .01 .01 .01 .01 .01

L= 0.686 miles, S= 115 feet/mile, Kb= .03

0.071
0.08 0.25 3.85 0.46 37.42

0.229 0.242
0 5 16 30 65 77 84 90 94

100

C602
Hydrograph combine C602L + 211D at C602

2

602603
Normal depth channel route from C602 to C603
Source: HEC-2 Cross Section: LE 0.672

3 FLOW -1
0.060 0.045 0.060 2610.0 0.0211

9891.9 9963.9 9986.5 10000.0 10012.7 10023.8 10085.0 10176.4
1653.5 1653.5 1644.4 1644.1 1645.0 1649.8 1651.7 1656.7

211E
Sub-Basin 211E

The Clark Unit Hydrograph is used for this basin.
The Urban time-area relation is used for this basin.

Time of Concentration for this sub-basin is based on the following:
An rainfall areal reduction factor of 1.000

EXCESS RAINFALL VALUES EXCEEDED IN 5-MlNUTE INTERVALS
HEC-1 INPUT

97

PAGE 45

LINE

1909
1910
1911
1912
1913
1914
1915
1916
1917
1918

1919
1920
1921

1922
1923
1924
1925
1926
1927
1928

1929
1930
1931

ID 1 2 3 4 5 ......• 6 7 8 9 .....• 10

KM 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90
KM .28 .27 .27 .27 .27 .27 .03 .03 .03 .03 .03 .03 .01 .01 .01 .01 .01 .01
KM
KM L= 0.609 miles, S"" 118 feet/mile, Kb= .03
KM
BA 0.156
LG 0.08 0.25 5.10 0.24 42.21
UC 0.208 0.126
UA 0 5 16 30 65 77 84 90 94 97
UA 100

KK C603
KM Hydrograph combine 602603 + 211E at C603
HC 2

KK 603622
KM Normal depth channel route from C603 to C622
KM Source: HEC-2 Cross Section: LE 0.287
RS 4 FLOW -1
RC 0.060 0.045 0.060 2745.0 0.0204
RX 9883.0 9929.7 9967.3 9991.6 10042.2 10073.6 10177.6 10194.5
RY 1619.4 1618.7 1611.8 1602.1 1603.3 1609.4 1610.5 1610.6

KK 211F
KM Sub-Basin 211F
KM



1932
1933
1934
1935
1936
1937
1938
1939
1940
1941
1942
1943
1944
1945
1946
1947
1948

1949
1950
1951

KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
BA
LG
UC
UA
UA

KK
KM
HC

The Clark Unit Hydrograph is used for this basin.
The Urban time-area relation is used for this basin.

Time of Concentration for this sub-basin is based on the following:
An rainfall areal reduction factor of 1.000

EXCESS RAINFALL VALUES EXCEEDED IN 5 -MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.28 .28 .27 .27 .27 .27 .03 .03 .03 .03 .03 .03 .02 .02 .02 .02 .02 .02

L= 0.770 miles, S= 134 feet/mile, Kb= .03

0.113
0.08 0.25 4.30 0.36 62.81

0.225 0.199
0 5 16 30 65 77 84 90 94 97

100

C622L
Hydrograph combine 603622 + 211F at C622 left branch

2

HEC-1 INPUT PAGE 46

LINE 10 1 2 3 4 5 6 7 8 9 10

1952
1953
1954

1955
1956
1957
1958
1959
1960
1961

1962
1963
1964
1965
1966
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981

1982
1983
1984

1985
1986
1987

1988
1989
1990
1991
1992
1993
1994

KK
KM
HC

KK
KM
KM
RS
RC
RX
RY

KK
KM
KM

KM
KM

KM

KM

KM

KM
KM
KM

KM
KM

KM

KM

BA
LG
UC
UA
UA

KK
KM
HC

KK
KM

HC

KK
KM
KM

RS
RC
RX
RY

C622
Hydrograph combine C622R + C622L at C622

2

622549
Normal depth channel route from C622 to C549
Source: HEC-2 Cross Section: AS 2.279

5 FLOW -1
0.113 0.125 0.120 1697.0 0.0118

9847.1 9851.0 9857.5 9862.8 10052.6 10062.8 10075.6 10084.6
1573.5 1571.3 1567.2 1564.6 1565.1 1566.7 1573.7 1573.9

211Y
Sub-Basin 211Y

The Clark Unit Hydrograph is used for this basin.
The Urban time-area relation is use,d for this basin.

Time of Concentration for this sub-basin is based on the following:
An rainfall areal reduction factor of 1. 000

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.29 .29 .28 .28 .28 .28 .04 .04 .04 .04 .04 .04 .02 .02 .02 .02 .02 .02

L= 0.606 miles, S= 147 feet/mile, Kb= .04

0.089
0.09 0.21 6.60 0.13 50.06

0.221 0.184
0 5 16 30 65 77 84 90 94 97

100

C549R
Hydrograph combine 622549 + 211Y at C549 right branch

2

C549
Hydrograph combine C549L + C549R at C549

2

549626
Normal depth channel route from C549 to C626
Source: HEC-2 Cross Section: AS 1.855

5 FLOW -1
0.113 0.125 0.120 2044.0 0.0171

9943.2 9963.0 9985.6 9994.1 10007.6 10029.2 10150.5 10171.3
1539.3 1534.5 1531.2 1528.3 1528.2 1531.7 1532.5 1537.4

HEC-1 INPUT PAGE 47

LINE

1995
1996
1997
1998
1999
2000
2001
2002

10 1 2 3 4 5 6 7 8 9 10

KK 211Z
KM Sub-Basin 211Z
KM
KM The Clark Unit Hydrograph is used for this basin.
KM The Urban time-area relation is used for this basin.
KM
KM Time of Concentration for this sub-basin is based on the following:
KM An rainfall areal reduction factor of 1.000



2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014

2015
2016
2017

KM
KM EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
KM 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90
KM .26 .26 .26 .26 .26 .26 .02 .02 .02 .02 .02 .02 .01 .01 .01 .01 .01 .01
KM
KM L= 0.509 miles, S= 147 feet/mile, Kb= .04
KM
BA 0.083
LG 0.14 0.27 4.50 0.34 34.43
UC 0.208 0.157
UA 0 5 16 30 65 77 84 90 94 97
UA 100

KK C626C
KM Hydrograph combine 549626 + 2112 at C626 main branch
HC 2

Time of Concentration for this sub-basin is based on the following:
An rainfall areal reduction factor of 1.000

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.29 .28 .28 .28 .28 .28 .04 .04 .04 .04 .04 .04 .02 .02 .02 .02 .02 .02

The Clark Unit Hydrograph is used for this basin.
The Urban time-area relation is used for this basin.

211M
Sub-Basin 211AA

97949084776S

39.38

85 feet/mile, Kb= .03

30

0.13

16

6.60

0.480 miles, S=

0.19
0.237

5

L=

0.034
0.08

0.200
o

100

KK
KM
KM
KM
KM
KM

KM

KM
KM

KM
KM
KM
KM
KM
KM
BA
LG
UC
UA
UA

2018
2019
2020
2021
2022
2023
2024
2025
2026
2027
2028
2029
2030
2031
2032
2033
2034
2035
2036
2037

HEC-l INPUT PAGE 48

LINE ID 1 2 3 4 5 •...... 6 7 8 9 10

2038
2039
2040
2041
2042
2043
2044

KK 625626
KM Normal depth channel route from C625 to C626
KM Source: 200 Scale Mapping
RS 3 FLOW -1
RC 0.040 0.018 0.040 1350.0 0.0252
RX 1000.0 1020.0 1021.2 1055.2 1089.2 1090.4 1100.4 1105.4
RY 1527.0 1526.0 1525.6 1526.3 1525.6 1526.0 1528.0 1530.0

2045
2046
2047
2048
2049
2050
2051
2052
2053
2054
2055
2056
2057
2058
2059
2060
2061
2062
2063
2064

KK
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
BA
LG
UC
UA
UA

211AB
Sub-Basin 211AB

The Clark Unit Hydrograph is used for this basin.
The Urban time-area relation is used for this basin.

Time of Concentration for this sub-basin is based on the following:
An rainfall areal reduction factor of 1.000

EXCESS RAINFALL VALUES EXCEEDED IN 5 -MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.29 .29 .29 .29 .29 .29 .04 .04 .04 .04 .04 .04 .02 .02 .02 .02 .02 .02

L= 0.293 miles, S= 321 feet/mile, Kb= .03

0.040
0.07 0.17 6.80 0.12 54.72

0.104 0.071
0 5 16 30 65 77 84 90 94 97

100

2065
2066
2067
2068
2069
2070
2071

KK 623624
KM Normal depth channel route from C623 to C624
KM Source: 200 Scale Mapping
RS 1 FLOW -1
RC 0.040 0.018 0.040 701.0 0.0114
RX 1000.0 1010.0 1011.2 1027.2 1043.2 1044.4 1059.4 1074.4
RY 1534.0 1532.0 1531.6 1531.9 1531.6 1532.0 1532.5 1533.0

2072
2073
2074
2075
2076
2077
2078
2079
2080
2081

KK 211AC
KM Sub-Basin 211AC
KM
KM The Clark Unit Hydrograph is used for this basin.
KM The Urban time-area relation is used for this basin.
KM
KM Time of Concentration for this sub-basin is based on the following:
KM An rainfall areal reduction factor of 1.000
KM
KM EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS



2082
2083
2084
2085

LINE

KM 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90
KM .29 .29 .29 .29 .29 .29 .04 .04 .04 .04 .04 .04 .03 .03 .03 .03 .03 .03
KM
KM L= o.3 06 mi 1e s I S= 82 feet/mile, Kb= .03

HEC-1 INPUT PAGE 49

ID 1 2 3 4 5 6 7 8 9 10

2086
2087
2088
2089
2090
2091

KM
BA 0.027
LG 0.08 0.15 8.40 0.07 44.76
UC 0.163 0.148
UA 0 5 16 30 65 77 84 90
UA 100

94 97

2092
2093
2094

2095
2096
2097
2098
2099
2100
2101

2102
2103
2104
2105
2106
2107
2108
2109
2110
2111
2112
2113
2114
2115
2116
2117
2118
2119
2120
2121

2122
2123
2124

2125
2126
2127

KK
KM
HC

KK
KM
KM
RS
RC
RX
RY

KK
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM

KM
BA
LG
UC
UA
UA

KK
KM

HC

KK
KM
HC

C624
Hydrograph combine 623624 + 211AC at C624

:2

624626
Normal depth channel route from C624 to C626
Source: HEC-2 Cross Section: AS 1.727

:2 FLOW -1
0.080 0.060 0.080 637.0 0.0235

9872.9 9881.0 9893.9 9902.2 9967.6 9976.4 10076.1 10084.3
1526.3 1524.6 1521.7 1520.0 1520.7 1521.6 1520.7 1526.2

211AD
Sub-Basin 211AD

The Clark Unit Hydrograph is used for this basin.
The Urban time-area relation is used for this basin.

Time of Concentration for this sub-basin is based on the following:
An rainfall areal reduction factor of 1.000

EXCESS RAINFALL VALUES EXCEEDED IN 5 -MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.29 .29 .29 .29 .29 .29 .04 .04 .04 .04 .04 .04 .03 .03 .03 .03 .03 .03

L= 0.489 miles, S= 280 feet/mile, Kb= .03

0.041
0.08 0.15 8.00 0.08 46.16

0.138 0.142
0 5 16 30 65 77 84 90 94 97

100

C626R
Hydrograph combine 624626 + 211AD at C626 right branch

2

C626
Hydrograph combine C626C + 625626 at C626R

3

HEC-1 INPUT PAGE 50

LINE ID 1 2 •.•..•• 3 4 ••.•... 5 •••.... 6 ..•.•.. 7 8 9 10

2128
2129

. 2130
2131
2132
2133
2134

2135
2136
2137
2138
2139
2140
2141
2142
2143
2144
2145
2146
2147
2148
2149
2150
2151
2152
2153
2154

KK
KM
KM
RS
RC
RX
RY

KK
KM
KM
KM
KM
KM
KM
KM
KM
KM

KM
KM
KM
KM
KM
BA
LG
UC
UA
UA

626627
Normal depth channel route from C626 to C627
Source: HEC-2 Cross Section: AS 1.602

1 FLOW -1
0.080 0.060 0.080 625.0 0.0208

9889.8 9941.2 9963.0 10011.6 10074.8 10083.9 10191.7 10210.4
1517.6 1516.9 1508.1 1506.6 1508.6 1511.7 1513.1 1518.8

211AE
Sub-Basin 211AE

The Clark Unit Hydrograph is used for this basin.
The Urban time- area relation is used for this basin.

Time of Concentration for this sub-basin is based on the following:
An rainfall areal reduction factor of 1.000

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.28 .28 .28 .28 .28 .28 .03 .03 .03 .03 .03 .03 .01 .01 .01 .01 .01 .01

L= 0.313 miles I S= 153 feet/mile, Kb= .04

0.034
0.12 0.24 6.40 0.15 38.15

0.158 0.129
0 5 16 30 65 77 84 90 94 97

100



2155
2156
2157

KK
KM
HC

C627
Hydrograph combine 626627 + 211AE at C627

2

2158

* * C627 is the total flow in Ashbrook Wash at the Study boundary

zz

SCHEMATIC DIAGRAM OF STREAM NETWORK
INPUT
LINE

NO.

(V) ROUTING

( .) CONNECTOR

(---» DIVERSION OR PUMP FLOW

«---) RETURN OF DIVERTED OR PUMPED FLOW

42 204A
V
V

62 522523

69 204B

89 C523I. .
V
V

92 C5230

104
101

109

129

149

152

159

179

182

202

222

225

228

235

255

258

265

285

288

308

311

318

D523L
D523R

205A

205B

C528 .
V
V

528530

205C

C530R .

205D

205E

C529 .

C530 .
V
V

530531

205F

C531 • ••..•.•.•.•
V
V

531532

205G

C532L .•.•••••••..

205H

C532 •••• .•••.•••
V
V

532533

2051



338

341

348

368

371

391

394

401

421

424

431

451

454

472

475

487

494

514

517

524

544

547

556

563

583

586

606

613

633

636

639

C533 .
V
V

533534

205J

C534R .

205K

C534 ..... , .. , ...
V
V

534535

205L

C535 .
V

V
535536

205M

C536R .

205N

C536I .
V
V

C5360
V
V

536537

206A

C537 .
V
V

537538

206B

C538 I .
V
V

C5380
V
V

538540

206C

C540R .

206D
V
V

539540

206E

C540L .

C540 .
V

V
540541



646

666

669

676

698
696

699

706

709

729

736

756

762
759

767

774

794

797

807
804

810

817

837

840

849
847

850

859
857

860

867

887

890

897

917

206F

C541 .
V
V

541548

206G

D523R
BB523R

V
V

523548

C548L .

206H
V
V

542543

2061

C543 .

D543R
D543L

V
V

543544

206K

C544 .
V
V

544545

D545R
D545L

V
V

545546

206L

C546 .
V
V

546547

D543R
BB543R

V

V
543547

D545R
BB545R

V
V

545547

206J

C547 .
V

V

547548

206M

C548R .



920

923

930

950

953

1138

1145

1165

1168

1188

1195

1215

1218

1238

1247

1250

1257

1277

12BO

1287

1290

1297

1317

1324

1344

1347

1367

1376

1383

1386

1398
1395

1403

CS48 .
V
V

548549

206N

C549L .

C5990
V
V

599608

211K

C608L .

211G
V
V

604606

2111

C606R .

211H
V
V

C6050

C606 .
V
V

606607

211J

C607 .
V
V

607608

C60B .
V
V

608613

211M
V
V

610611

211N

C611R .

2110
V
V

C6090
V
V

609611

C611I .
V
V

C6110

D611R
D611L

V
V

611612



1410

1430

1433

1436

1443

1463

1466

1486

1493

1513

1516

1539
1536

1542

1545

1552

1572

1575

1586
1584

1587

1594

1614

1620
1617

1623

1630

1633

1640

1660

1665
1663

1666

1673

211P

C612 .

C613 .
V

V
613621

211L

e621L .

. 211Q

V
V

616617

211R

C617L .

211U

D614R
D614L

C617 .
V
V

617618

2118

e618I .
V

V

C6180

D614R
BB614R

V
V

614615

211V

C615 .

.-------> D61SR
D615L

V
V

615618

e618 .
V
V

618619

211T

C619L " .

D615R
BB615R

V

V

615619

C619I .
V



1676

1690
1687

1695

1700
1698

1701

1708

1728

1733
1731

1734

1737

1740

1747

1750

1757

1777

1780

1800

1809

1816

1836

1839

1846

1866

1869

1889

1892

1899

1919

1922

1929

1949

v
C6190

D619L
D619R

V
V

619620

D619L
BB619L

V

V

619620

211W

C620R .

D611R
BB611R

V
V

611620

C620 .
V
V

620621

C621 .
V

V
621622

211X

C622R .

211A
V
V

C6000
V
V

600601

211B

C601 , .
V
V

601602

211C

C602L .

211D

C602 .
V
V

602603

211E

C603 .
V
V

603622

211F

C622L .



1952

1955

1962

1982

1985

1988

1995

2015

2018

2038

2045

2065

2072

2092

2095

2102

2122

2125

2128

2135

2155

C622 .
V
V

622549

211Y

C549R .

C549 , ..
V
V

549626

2112

C626C .

211M
V
V

625626

211AB
V
V

623624.

211AC

C624 .
V

V
624626

211AD

C62 6R .

C626 '" ..
V
V

626627

211AE

C627 .

(***) RUNOFF ALSO COMPUTED AT THIS LOCATION
1*****************************************

*
FLOOD HYDROGRAPH PACKAGE (HEC-1)

MAY 1991
VERSION 4.0.1E

RUN DATE 02/17/:0 TIME 14:17:39

Golden Eagle Park Dam Modifications
by Stantec: Proj. No. 28900095
for FCDMC: FCD

U.S. ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER

609 SECOND STREET
DAVIS, CALIFORNIA 95616

(91G) 551-1748

File: ALTFf - 3. IH1
Date: 07- 08 - 99 mcg

Revised:

Alternative F:
Addition of an auxilIary spillway. This spillway will function such
that the existing emergency spillway does not operate for the lOO-year
storm. The stage-storage relation is adjusted to reflect revised
grading in the park.

The purpose of this model is to estimate peak discharges in Ashbrook
Wash for evaluation of the Dam modifications impact on the floodplain.

lOO-year, 24-hour future condition watershed model for Ashbrook Wash upstream
of the Fort McDowell Indian Reservation boundary.



This model is a portion of the original Fountain Hills North FDS
watershed model conducted by GVSCE, 1994. The title cards from that
model are included for reference.

Fountain Hills North Floodplain Delineation Study
FCD 92 - 04 by GVSCE

Future Condition Model
100-Year 24-Hour Storm, Clark Unit Hydrograph

File:
Date:

Revised:

FU100-24.IH1
07-21-94 dtp
10-31-94 dtp

26 10 OUTPUT CONTROL VARIABLES
IPRNT 5
IPLOT 0
QSCAL O.

PRINT CONTROL
PLOT CONTROL
HYDROGRAPH PLOT SCALE

IT HYDROGRAPH TIME
NMIN

I DATE
ITIME

NQ
NDDATE
NDTIME
ICENT

DATA
1
o

0000
1800

o
0559

19

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

COMPUTATION INTERVAL 0.02 HOURS
TOTAL TIME BASE 29.98 HOURS

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

SQUARE MILES
INCHES
FEET
CUBIC FEET PER SECOND
ACRE-FEET
ACRES
DEGREES FAHRENHEIT

28 JD INDEX STORM NO. 1
STRM 4.20 PRECIPITATION DEPTH
TRDA 0.01 TRANSPOSITION DRAINAGE AREA

39 JD INDEX STORM NO. 2
STRM 4.12 PRECIPITATION DEPTH
TRDA 5.00 TRANSPOSITION DRAINAGE AREA

40 JD INDEX STORM NO. 3
STRM 3.99 PRECIPITATION DEPTH
TRDA 10.00 TRANSPOSITION DRAINAGE AREA

41 JD INDEX STORM NO.4
STRM 3.71 PRECIPITATION DEPTH
TRDA 50.00 TRANSPOSITION DRAINAGE AREA

WARNING EXCESS AT PONDING LESS THAN ZERO FOR PERIOD. EXCESS SET TO ZERO
WARNING EXCESS AT PONDING LESS THAN ZERO FOR PERIOD. EXCESS SET TO ZERO

RUNOFF SUMMARY
FLOW IN CUBIC FEET PER SECOND

TIME IN HOURS, AREA IN SQUARE MILES

PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN MAXIMUM TIME OF
OPERATION STATION FLOW PEAK AREA STAGE MAX STAGE

6-HOUR 24-HOUR 72-HOUR

HYDROGRAPH AT
204A 187. 12.02 22. 6. 5. 0.11

ROUTED TO
522523 18I. 12.17 22. 6. 5. 0.11

HYDROGRAPH AT
204B 209. 12.03 25. 7. 6. 0.13

2 COMBINED AT
C523I 370. 12.07 47. 14. 11. 0.23

ROUTED TO
C5230 280. 12.25 47. 14. II. 0.23

DIVERSION TO
D523R 18. 12.25 I. O. O. 0.23

HYDROGRAPH AT
D523L 262. 12.25 46. 13. II. 0.23

HYDROGRAPH AT
20SA 130. 12.23 22. 7: 6. 0.12

HYDROGRAPH AT
205B 237. 12.30 40. 12. 10. 0.21

2 COMB INED AT



C528 361. 12.27 62. 19. 15. o.33

ROUTED TO
528530 360. 12.32 62. 19. 15. 0.33

HYDROGRAPH AT
205C 65. 12.22 11. 3. 3. 0.06

2 COMBINED AT
C530R 417. 12.30 73. 23. 18. 0.39

HYDROGRAPH AT
205D 405. 12.22 60. 19. 15. 0.32

HYDROGRAPH AT
205E 203. 12.32 41. 13. 10. 0.22

2 COMBINED AT
C529 596. 12.25 100. 31. 25. 0.54

2 COMBINED AT
C530 1005. 12.27 173. 54. 43. 0.93

ROUTED TO
530531 996. 12.32 173. 54. 43. 0.93

HYDROGRAPH AT
205F 197. 12.22 30. 9. 8. 0.16

2 COMBINED AT
C531 1172. 12.30 202. 63. 50. 1. 09

ROUTED TO
531532 1162. 12.37 202. 63. 50. 1. 09

HYDROGRAPH AT
205G 214. 12.23 33. 10. 8. 0.19

2 COMBINED AT
C532L 1344. 12.33 235. 73. 59. 1. 27

HYDROGRAPH AT
205H 237. 12.33 47. 14. 12. 0.26

2 COMBINED AT
C532 1578. 12.33 282. 87. 70. 1. 53

ROUTED TO
532533 1575. 12.37 282. 87. 70. 1. 53

HYDROGRAPH AT
2051 367. 12.28 56. 16. 13. 0.35

2 COMBINED AT
C533 1920. 12.33 337. 103. 82. 1. 89

ROUTED TO
533534 1889. 12.50 337. 103. 82. 1. 89

HYDROGRAPH AT
205J 361. 12.28 50. 13. 10. 0.37

2 COMBINED AT
C534R 2142. 12.48 386. 115. 93. 2.25

HYDROGRAPH AT
205K 183. 12.37 35. 9. 7. 0.25

2 COMBINED AT
C534 2310. 12.47 420. 124. 100. 2.50

ROUTED TO
534535 2300. 12.53 420. 124. 100. 2.50

HYDROGRAPH AT
205L 147. 12.17 15. 4. 3. 0.12

2 COMBINED AT
C535 2346. 12.52 435. 128. 103. 2.62

ROUTED TO
535536 2320. 12.65 435. 128. 103. 2.62

HYDROGRAPH AT
205M 210. 12.05 26. 7. 6. 0.14

2 COMBINED AT
C536R 2354. 12.65 460. 135. 108. 2.76

HYDROGRAPH AT
205N 141. 12.22 22. 6. 4. 0.16

2 COMB INED AT
C5361 2430. 12.63 482. 140. 113. 2.91



ROUTED TO
C5360 32l. 14.07 307. 140. 113. 2.91

ROUTED TO
536537 32l. 14.12 307. 140. 113. 2.91

HYDROGRAPH AT
206A 224. 12.02 26. 8. 6. 0.13

2 COMBINED AT
C537 358. 12.07 313. 148. 119. 3.04

ROUTED TO
537538 35l. 12.12 313. 148. 119. 3.04

HYDROGRAPH AT
206B 169. 12.02 21. 6. 5. 0.09

2 COMBINED AT
C5381 499. 12.07 327. 154. 124. 3.14

ROUTED TO
C5380 456. 12.15 324. 154. 124. 3.14

ROUTED TO
538540 448. 12.25 324. 154. 124. 3.14

HYDROGRAPH AT
206C 35. 12.05 4. I. I. 0.02

2 COMBINED AT
C540R 468. 12.25 326. 155. 125. 3.16

HYDROGRAPH AT
206D 114. 12.02 14. 4. 4. 0.06

ROUTED TO
539540 Ill. 12.08 14. 4. 4. 0.06

HYDROGRAPH AT
206E 38. 12.02 4. 1. I. 0.02

2 COMBINED AT
C540L 147. 12.03 18. 6. 5. 0.09

2 COMBINED AT
C540 561- 12.20 339. 16I. 130. 3.24

ROUTED TO
540541 548. 12.40 339. 161. 130. 3.24

HYDROGRAPH AT
206F 247. 12.03 29. 9. 7. 0.16

2 COMBINED AT
C541 633. 12.22 358. 169. 136. 3.40

ROUTED TO
541548 632. 12.25 358. 169. 136. 3.40

HYDROGRAPH AT
206G 125. 12.07 18. 5. 4. 0.09

HYDROGRAPH AT
BB523R 18. 12.25 I. O. O. 0.23

ROUTED TO
523548 15. 12.50 1. O. O. 0.23

3 COMBINED AT
C548L 726. 12.12 374. 174. 141. 3.72

HYDROGRAPH AT
206H 106. 12.02 13. 4. 3. 0.06

ROUTED TO
542543 105. 12.05 13. 4. 3. 0.06

HYDROGRAPH AT
2061 40. 12.00 5. 1. I. 0.02

2 COMBINED AT
C543 143. 12.02 17. 5. 4. 0.08

DIVERSION TO
D543R 143. 12.02 17. 5. 4. 0.08

HYDROGRAPH AT
D543L O. 0.02 O. O. O. 0.08

ROUTED TO
543544 O. 0.02 O. O. O. 0.08

HYDROGRAPH AT
206K 96. 12.02 II. 3. 3. 0.06



2 COMBINED AT
C544 96. 12.02 11. 3. 3. 0.14

ROUTED TO
544545 95. 12.05 11. 3. 3. 0.14

DIVERSION TO
DS45R 48. 12.05 6. 2. 1. 0.14

HYDROGRAPH AT
D545L 48. 12.05 6. 2. l. 0.14

ROUTED TO
545546 47. 12.07 6. 2. l. 0.14

HYDROGRAPH AT
206L 106. 12.02 12. 3. 3. 0.06

2 COMBINED AT
C546 152. 12.02 18. 5. 4. 0.20

ROUTED TO
546547 152. 12.03 18. 5. 4. 0.20

HYDROGRAPH AT
BB543R 143. 12.02 17. 5. 4. 0.08

ROUTED TO
543547 140. 12.08 17. 5. 4. 0.08

HYDROGRAPH AT
BB545R 48. 12.05 6. 2. l. 0.14

ROUTED TO
545547 47. 12.10 6. 2. 1. 0.14

HYDROGRAPH AT
206J 111. 12.02 14. 4. 3. 0.06

4 COMBINED AT
C547 443. 12.03 54. 16. 13. 0.26

ROUTED TO
547548 436. 12.08 54. 16. 13. 0.26

HYDROGRAPH AT
206M 109. 12.02 14. 4. 3. 0.06

2 COMBINED AT
C548R 535. 12.05 68. 2l. 16. 0.32

2 COMBINED AT
C548 1241. 12.08 436. 194. 157. 4.04

ROUTED TO
548549 1216. 12.23 435. 194. 157. 4.04

HYDROGRAPH AT
:206N 260. 12.03 35. 1l. 9. 0.15

:2 COMBINED AT
C549L 1370. 12.20 462. 205. 166. 4.19

HYDROGRAPH AT
C5990 1267. 12.63 1118. 443. 356. 7.13

ROUTED TO
599608 1267. 12.78 1118. 443. 356. 7.13

HYDROGRAPH AT
211K 191. 12.00 21. 6. 5. 0.10

2 COMBINED AT
C608L 1282. 12.55 1133. 449. 36l. 7.23

HYDROGRAPH AT
211G 11. 12.05 2. l. l. 0.01

ROUTED TO
604606 11. 12.23 2. 1. 1. 0.01

HYDROGRAPH AT
2111 70. 12.03 9. 3. 2. 0.04

2 COMBINED AT
C606R 78. 12.03 12. 4. 3. 0.05

HYDROGRAPH AT
211H 133. 12.00 14. 4. 3. 0.07

ROUTED TO
C6050 107. 12.08 14. 4. 3. 0.07

2 COMBINED AT



C606 184. 12.05 26. 8. 6. 0.12

ROUTED TO
606607 182. 12.0B 26. B. 6. 0.12

HYDROGRAPH AT
211J 28. 12.00 3. I. l. 0.01

2 COMBINED AT
C607 207. 12.05 29. 9. 7. 0.14

ROUTED TO
607608 206. 12.08 29. 9. 7. 0.14

2 COMBINED AT
C608 1445. 12.05 1160. 457. 368. 7.37

ROUTED TO
608613 1441. 12.08 1160. 457. 368. 7.37

HYDROGRAPH AT
211M 152. 12.00 19. 6. 5. 0.08

ROUTED TO
610611 152. 12.03 19. 6. 5. 0.08

HYDROGRAPH AT
211N 39. 12.00 5. 2. 1. 0.02

2 COMBINED AT
C611R 190. 12.02 24. 8. 6. 0.10

HYDROGRAPH AT
2110 78. 12.00 10. 3. 2. 0.04

ROUTED TO
C6090 56. 12.08 9. 3. 2. 0.04

ROUTED TO
609611 56. 12.12 9. 3. 2. 0.04

2 COMBINED AT
C611I 242. 12.02 34. 1l. 9. 0.14

ROUTED TO
C6110 143. 12.20 34. II. 8. 0.14

DIVERSION TO
D611R 143. 12.20 34. 1l. 8. 0.14

HYDROGRAPH AT
D611L O. 0.02 O. o. o. 0.14

ROUTED TO
611612 O. 0.02 O. o. O. 0.14

HYDROGRAPH AT
211P 65. 12.00 8. 3. 2. 0.03

2 COMBINED AT
C612 64. 12.00 8. 3. 2. 0.17

2 COMBINED AT
C613 1489. 12.07 1166. 459. 370. 7.54

ROUTED TO
613621 1487. 12.08 1166. 459. 370. 7.54

HYDROGRAPH AT
211L 169. 12.02 20. 6. 5. 0.10

2 COMBINED AT
C621L 1631. 12.07 1181. 465. 375. 7.64

HYDROGRAPH AT
211Q 39. 12.00 4. 1. 1- 0.02

ROUTED TO
616617 39. 12.02 4. l. 1. 0.02

HYDROGRAPH AT
211R 155. 12.02 18. 6. 5. 0.08

2 COMBINED AT
C617L 193. 12.02 23. 7. 6. 0.10

HYDROGRAPH AT
211U 37. 12.07 7. 2. 2. 0.03

DIVERSION TO
D614R 26. 12.07 5. 1. 1. 0.03

HYDROGRAPH AT
D614L 11. 12.07 :2 • 1. I. 0.03



2 COMBINED AT
C617 204. 12.02 25. 8. 6. 0.13

ROUTED TO
G17G18 200. 12.07 25. 8. G. 0.13

HYDROGRAPH AT
211S 83. 12.03 10. 3. 2. 0.05

2 COMBINED AT
CG18I 282. 12.05 35. 11. 9. 0.18

ROUTED TO
C6180 280. 12.07 30. 10. 8. 0.18

HYDROGRAPH AT
BBG14R 2G. 12.07 5. 1. l. 0.03

ROUTED TO
614615 2G. 12.10 5. 1. l. 0.03

HYDROGRAPH AT
211V 9. 12.02 2. 1. O. 0.00

2 COMBINED AT
C61S 34. 12.07 6. 2. 2. 0.03

DIVERSION TO
DG15R 12. 12.07 2. O. O. 0.03

HYDROGRAPH AT
DG15L 22. 12.07 5. 2. 1. 0.03

ROUTED TO
G15618 22. 12.07 5. 2. 1. 0.03

2 COMBINED AT
C618 302. 12.07 34. 11. 10. 0.19

ROUTED TO
618G19 299. 12.13 34. 1l. 10. 0.19

HYDROGRAPH AT
211T 127. 12.00 17. 6. 5. 0.07

2 COMBINED AT
CG19L 399. 12.07 51. 17. 14. 0.2G

HYDROGRAPH AT
BBG15R 12. 12.07 2. O. O. 0.03

ROUTED TO
G15619 1l. 12.17 2. O. O. 0.03

2 COMBINED AT
CG19I 408. 12.07 52. 17. 14. 0.25

ROUTED TO
C6190 185. 12.40 52. 17. 14. 0.25

DIVERSION TO
D619L O. 0.02 O. O. O. 0.25

HYDROGRAPH AT
DG19R 185. 12.40 52. 17. 14. 0.25

ROUTED TO
G19620 185. 12.42 52. 17. 14. 0.25

HYDROGRAPH AT
BBG19L O. 0.02 O. o. O. 0.25

ROUTED TO
G19620 O. 0.02 O. o. O. 0.25

HYDROGRAPH AT
211W 59. 12.00 8. 3. 2. 0.03

3 COMBINED AT
CG20R 223. 12.03 GO. 20. 17. 0.28

HYDROGRAPH AT
BBG11R 143. 12.20 34. 11. 8. 0.14

ROUTED TO
611620 143. 12.22 34. 11. B. 0.14

2 COMBINED AT
C620 355. 12.05 94. 30. 25. 0.42

ROUTED TO
620621 354. 12.08 94. 30. 25. 0.42

2 COMBINED AT
C621 1979. 12.07 1267. 495. 399. 7.93



ROUTED TO
621622 1957. 12.15 1266. 495. 399. 7.93

HYDROGRAPH AT
211X 362. 12.05 52. 17. 14. 0.21

2 COMBINED AT
C622R 2255. 12.12 1306. 511. 412. 8.14

HYDROGRAPH AT
211A 249. 12.02 28. 8. 6. 0.14

ROUTED TO
C6000 24l. 12.07 28. 8. 6. 0.14

ROUTED TO
600601 238. 12.12 28. 8. 6. 0.14

HYDROGRAPH AT
211B 195. 12.02 21. 6. 5. 0.11

2 COMBINED AT
C601 419. 12.03 49. 14. 1l. 0.25

ROUTED TO
601602 415. 12.08 49. 14. 11. 0.25

HYDROGRAPH AT
211C 77. 12.02 10. 3. 2. 0.04

2 COMBINED AT
C602L 487. 12.07 59. 17. 14. 0.30

HYDROGRAPH AT
211D 103. 12.05 14. 4. 4. 0.07

2 COMBINED AT
C602 589. 12.07 73. 21. 17. 0.37

ROUTED TO
602603 58l. 12.12 73. 2l. 17. 0.37

HYDROGRAPH AT
211E 28l. 12.02 34. 11. 9. 0.16

2 COMBINED AT
C603 833. 12.07 107. 32. 26. 0.52

ROUTED TO
603622 816. 12.13 107. 32. 26. 0.52

HYDROGRAPH AT
211F 190. 12.03 28. 9. 7. 0.11

2 COMBINED AT
C622L 979. 12.12 134. 41. 33. 0.63

2 COMBINED AT
C622 3192. 12.12 1427. 550. 444. 8.78

ROUTED TO
622549 3153. 12.20 1425. 550. 443. 8.78

HYDROGRAPH AT
211Y 158. 12.03 22. 7. 6. 0.09

2 COMBINED AT
C549R 3250. 12.20 1441. 556. 449. B.87

2 COMBINED AT
C549 4504. 12.20 1879. 747. 604. 13.06

ROUTED TO
549626 4459. 12.28 1877. 747. 603. 13.06

HYDROGRAPH AT
211Z 137. 12.02 16. 5. 4. 0.08

2 COMBINED AT
C626C 4503. 12.28 1886. 752. 607. 13.14

HYDROGRAPH AT
211M 57. 12.03 8. 2. 2. 0.03

ROUTED TO
625626 56. 12.08 8. 2. 2. 0.03

HYDROGRAPH AT
211AB 79. 12.00 10. 3.- 3. 0.04

ROUTED TO
623624 79. 12.00 10. 3. 3. 0.04

HYDROGRAPH AT



211AC 51. 12.02 7. 2. 2. 0.03

2 COMBINED AT
C624 130. 12.00 17. 5. 4. 0.07

ROUTED TO
624626 129. 12.03 17. 5. 4. 0.07

HYDROGRAPH AT
211AD 78. 12.02 11. 3. 3. 0.04

2 COMBINED AT
C626R 207. 12.02 28. 9. 7. 0.11

3 COMBINED AT
C626 4609. 12.27 1908. 762. 615. 13.28

ROUTED TO
626627 4604. 12.28 1908. 762. 615. 13.28

HYDROGRAPH AT
211AE 63. 12.02 8. 2. 2. 0.03

2 COMBINED AT
C627 4621. 12.28 1912. 764. 617. 13.32

*** NORMAL END OF HEC-l ***



•

IOO-YEAR, FUTURE CONDITION (6-HoUR)



• 1************** *** ****** ************** ****
* *

FLOOD HYDROGRAPH PACKAGE (HEC-l)
MAY 1991

VERSION 4.0.1E

RUN DATE 02/18/:0 TIME 07:18:41

u. S. ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER

609 SECOND STREET
DAVIS, CALIFORNIA 95616

(916) 551-1748

**** ** ** **** ******** ***** ***** **** *** *,***

x X XXXXXXX XXXXX X
X X X X X XX
X X X X X
XXXXXXX XXXX X XXXXX X
X X X X X
X X X X X X
X X XXXXXXX XXXXX XXX

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

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR.- HAVE CHANGED FROM THOSE USED WITH THE 1973 -STYLE INPUT STRUCTURE.

THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN?? VERSION
NEW OPTIONS; DAMBREAK OUTFLOW SUBMERGENCE, SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,
DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREENAND AMPT INFILTRATION
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

HEC-1 'INPUT PAGE

LINE 1D 1 :2 ••••••• 3 4 5 .....•. 6 7 8 9 ..•.•. 10

The purpose of this model is to estimate peak discharges in Ashbrook
Wash for evaluation of the Dam modifications impact on the floodplain.

100-year, 6-hour future condition watershed model for Ashbrook Wash upstream
of the Fort McDowell Indian Reservation boundary.

This model is a portion of -the original Fountain Hills North FDS
watershed model conducted by GVSCE, 1994. The title cards from that
model are included for reference.

Alternative F:
Addition of an auxiliary spillway. This spillway will function such
that the existing emergency, spillway does not operate for t,he 100 -year
storm. The stage-storage relation is adjusted to reflect revised
grading in the park ~

File: ALTFf - 4. IHl
Date:07-0S-99 mcg

Revised:

dtp
dtp

FU100-6.IH1
07-19-94
10-31-94

File:
Date:

Revised:

Fountain Hills North Floodplain Delineation Study
FCD 92 - 04 by GVSCE

Future Condition Model
100-Year 6-Hour Storm, Clark Unit Hydrograph

Golden Eagle Park Dam Modifications
by Stantec: Proj. No. 28900095
for FCDMC: FCD

ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
1D
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
1D

1
:2
3
4
5
6
7
S
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

•

HEC-l INPUT

KK 204A
KM Sub-Basin 204A
KM
KM The Clark Unit Hydrograph is used for this basin.
KM The Urban time-area relation is used for this basin.
KM•

25
26
27

28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44

45
46
47
48
49
50

IT 1
10 5
IN 15
*DIAGRAM

JD 3.30 0.01
PC 0.000 O. 008
PC 0.087 0.099
PC 0.962 0.972
JD 3.28 0.50
JD 3.23 2.80
PC 0.000 0.009
PC 0.087 0.100
PC. 0.950 0.963
JD 3.04 16.0
PC 0.000 0.015
PC 0.135 0.152
PC 0.946 0.960
JD 2.67 90.0
PC 0.000 0.021
PC 0.179 0.201
PC 0.927 0.945-

10S0

0.016 0.025 0.033 0.041 0.050 0.058 0.066 0.074
0.118 0.138 0.216 0.377 0.834 0.911 0.931 0.950
0.983 0.991 1.000

0.016 0.025 0.034 0.042 0.051 0.059 0.067 0.076
0.120 0.163 0.252 0.451 0.694 0.837 0.900 0.938
0.975 0.9S8 1.000

0.020 0.030 0.048 0.063 0.076 0.090 0.105 0.119
0.175 0.222 0.304 0.472 0.670 0.796 0.868 0.912
0.973 0.987 1.000

0.035 0.051 0.071 0.087 0.105 0.125 0.143 0.160
0.232 0.281 0.364 0.500 0.658 0.773 0.841 0.8SS
0.964 0.982 1.000

PAGE



I D. . . . . . . 1. . . . . . -. 2 . . . . . . . 3 . -. . . --. _. . 4 . -. _. .•. . . 5 . . . . . . . 6 -. . . . . . -. 7 . . . . _. .. 8 .. . . . . . 9 . . . . . . 10LINE

51
52
53
54
55
56
57
58
59
60
61
62
63
64
65

KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
BA
LG
UC
UA
UA

Time-of Concentration for this sub-basin is based on the following:
6:-Hour Rainfall, Pattern No. 1. 00
An rainfall areal reduction factor of 0.999

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
5 1~ 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.47 .47 .47 .16 .13 .13 .06 .06 .05 .04 .04 .03 .01 .01 .01 .01 .01 .01

L= 0.687 miles, S= 175 feet/mile, Kb= .03

0.108
0.09 0.25 5.80 0.18 25.00

0.158 0.126
0 5 16 30 65 77 84 90 94 97

100

•
66
67
68
69
70
71
72

KK 522523
KM Normal depth channel route from C522 to _C523
KM Source: 200 Scale Mapping
RS 9 FLOW -1
RC 0.060 0~050 0.060 3275.0 0.0197
RX 1000.0 1020.0 1035.0 1065.0 1080.0 1120.0 1160.0 1185.0
RY 1678 . 0 167 6 . 0 1674 . 0 1672 . 0 1672 . 0 1674 . 0 1676 . 0 1678 . 0

73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93

KK
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
BA
LG
UC
UA
UA

2043
Sub-:Basin 2043

The Clark l1nit Hydrograph is used for this basin.
The Urban time-area relation is used for this basin.

Time of Concentration for this sub-basin is based on the following:
6-Hour Rainfall, Pattern No. 1.00
An rainfall -areal reduction factor of 0.998

EXCESS RAINFALL VALUES EXCEEDED IN 5-MlNUTE INTERVALS
5 10 15 20 25 30 35 40- 45 50 55 60 65 70 75 80 85 9n

. 4 7 . 47. 47 . 16 . 13 .13 . 06 . 06 . 05 . 04 . 04 . 03 • 01 . 01 . 01 . 01 . 01 . 01

L= 0.775 miles, S= 128 feet/mile I Kb= .03

0.126
0.09 0.25 5.80 0.18 26.66

0.188 0.153
0 5 16 30 65 77 84 90 94 97

100 •94
95
96

LINE

97
98
99

100
101
102
103
104
105

106
107
108
109
110
III
112
113

114
115
116
117
118
119
120
121
122
123
124
125
126
127

KK C523I
KM Hydrograph combine 522523 + 204B at C523I
HC 2

HEC-1 INPUT

ID 1 2 3 4 5 .•••... 6 ...•••. 7 .....•. 8 •...••. 9 •..... 10

KK C5230
KM Reservoir route at C523.
RS 1 ELEV 1650.3
SV 0.00 0.01 0.12 0.71 2.23 2.50 2.80 3.10 3.20 3.40
SV 3.70 4.00 4.30 4.60 4.90 5.20 5.50
SE 1650.3 1652.0 1654.0 1656.0 1658.0 1658.2 1658.4 1658.6 1658.7 1658.8
SE 1659.0 1659.2 1659.4 1659.6 1659.8 1660.0 1660.2
SQ 0 22 78 144 209 214 220 224 226 232
SQ 239 249 288 384 529 726 960

KK D523L
KM Hydrograph diversion at C523. Main flow continues in the left branch.
KM Diverted flow is in the right branch.
DT D523R
Dr 0 22 78 144 209 214 220 224 226 232
Dr 239 249 288 384 529 726 960
DQ 0 0 0 0 0 0 0
DQ 5 10 20 37 61 96 139

KK 205A
KM Sub-Basin 205A
KM
KM The Clark Unit Hydrograph is used for this basin.
KM The Naturaltime:-area relation is used for this basin.
KM
KM Time of Concentration for this sub-basin is -based on the following:
KM 6-Hour Rainfall, Pattern No. 1.00
KM An rainfall areal reduction factor of 0'.998
KM
KM EXCESS RAINFALL VALUES EXCEEDED IN S-MlNUTE INTERVALS
KM 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90
KM .45 .44.44 .13 .09.08 .04 .04 .03 .03 .03 .03 .01 .01 .01 .01 .01 .01
KM

PAGE

•



L= 0.870 miles, S=• 128
129
130
131
132
133
134

KM
KM
BA
LG
UC
UA
UA

0.118
0.25

0.350
o

100

0.35
0.350

3

4.35 0.40

378 feet/mile, Kb= .14

35.00

12 20 43 75 90 96

135
136
137
138
139
140
141
142
143
144

KK 205B
KM Sub-Basin 205B
KM
KM The Clark Unit Hydrograph is used for this basin.
KM The Natural time-area relation is used for this basin.
KM
KM Time of Concentration for this sub-basin is based on'the following:
KM 6-Hour Rainfall, Pattern No. 1.00
KM An rainfall areal reduction ·factor of 0.997
KM

HEC-l INPUT PAGE

LINE ID 1 2 3 4 5 6 7 8 9 10

EXCESS RAINFALL VALUES EXCEEDED IN 5-MlNUTE INTERVALS
5 10 15 2D 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.45 .44 .44 .13 .09 .08 .04 .04 .03 .03 .03 .03 .01 .01 .01 .01 .01 .01

L= 0.759 miles, S= 129 feet/mile, Kb= .14

145
146
147
148
149
150
151
152
153
154
155

KM
KM
KM
KM
KM
KM
BA
LG
UC
UA
UA

0.211
0.25

0.508
o

100

0.35
0.340

3

4.35 0.40 35.00

12 20 43 75 90 96

KK 528530
KM Normal depth channel route from C528 to C530
KM Source: Hydrology Field Reconnaissance
RS 3 FLOW -1
RC 0.060 0.043 0.060 2594.0 0.0709
RX 1000.0 1018.01031.01042.01052.01066.01093.01107.0
RY 96.3 92.2 89.9 85.9 85.7 91.5 91.2 96.3•

156
157
158

159
160
161
162
163
164
165

KK
KM
HC

C528
Hydrograph combine 205A + 205B at C528

2

Time of Concentration for this sub-basin is based on the following:
6-Hour Rainfall, Pattern No. 1.00
An rainfall areal reduction factor of 0.999

EXCESS RAINFALL VALUES EXCEEDED IN 5-MlNUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.45 .44 .44 .13 .09 .08 .04 .04 .03 .03 .03 .03 .01 .01 .01 .01 .01 .01

The Clark Unit Hydrograph is used for this basin.
The Natural time-area relation is used for this basin.

205C
Sub-Basin 205C

969075432012

35.000.414.350.35
0.343

3

L= 0.618 miles, S= 331 feet/mile, Kb= .15

0.059
0.25

0.308
o

100

KK
KM

KM
KM
KM
KM
KM
KM
KM
KM

KM
KM
KM
KM
KM
KM
BA
LG
UC
UA
UA

166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186

HEC-1 INPUT PAGE

LINE ID 1 :2 ••••••• 3 4 ..•.•.. 5 .....•. 6 7 8 9 .•.•.• 10

187
188
189

KK C530R
KM Hydrograph combine 528530 + 205C at C530 right branch
HC :2

•
190
191
192
193
194
195
196
197
198
199
200
201
202

KK 205D
KM Sub-Basin 205D
KM
KM The Clark Unit Hydrograph is used for this basin.
KM The Natural time-area relation is used for this basin.
KM
KM Time of Concentration for this sub-basin is based on the following:
KM 6-Hour Rainfall, Pattern No. 1.00
KM An rainfall areal reduction factor of 0.996
KM
KM EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
KM 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90
KM .45 .44 .44 .13 .09 .08 .04 .04 .03 .03 .03 .03 .01 .01 .01 .01 .01 .01



L= 1.020'miles, S=
203
204
205
206
207
208
209
210

KM
KM

KM
BA
LG
UC
UA
UA

0.319
0.25

0.379
o

100

0.35
0.246

3

4.35 0.40

361 feet/mile, Kb= .13

35.00

12 20 43 75 90 96
•

Time of Concentration for this sub-basin is based on, the following:
6-Hour Rainfall, Pattern No. 1.00
An rainfall areal ~eduction factor of 0.997

EXCESS RAINFALL VALUES EXCEEDED IN 5 -MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.45 .44 .44 .13 .09 .08.04 .04 .03 .03 .03 .03 .01 .01 .01 .01 .01 .01

The Clark Unit Hydrograph is used for this basin.
The Natural time-area relation is used for this basin.

L= 1. 357 miles, S= 358 feet/mile, Kb= .14

969075432012

35.000.404.350.35
0.508

3

205E
Sub-Basin 205E

0.218
0.25

0.488
o

100

KK
KM
KM
KM
KM

KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
BA
LG
UC
UA
UA

211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
231

HEC-1' INPUT PAGE

LINE 1D,.•..... 1 2 ....•.. 3 .•..... 4 '.. 5 6 ..•.... 7 8 9 10

232
233
234

235
236
237

KK
KM
He

KK
KM
HC

C529
Hydrograph combine 205D + 205E at C529

2

NOTE: 529530 too short to route

C530
Hydrograph combine C529 + C530R at C530

2 •
238
239
240
241
242
243
244

KK 530531
KM Normal depth channel, route from C530, to C531
KM Source: Hydrology Field, Reconnaissance
RS 3 FLOW -1
RC 0.060 0.059 0.060 2426.0 0.0404
RX 1000.0 1035.0 1050.0 1060.0 1075.0 1081.0 1088.0 1094.0
RY 95.9 86.5 86.2 83.1 84.0 90.2 95.6 99.3

Time of Concentration for this sub-basin is based on the following:
6 -Hour Rainfall ,Pattern No.1. 00
An rainfall areal reduction factor of 0 . 998

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.45 .44 .44 .13 .09 .08 .04 .04 .03 .03 .03 ~03 .01 .01 .01 .01 .01 .01

The Clark Unit Hydrograph is used for this basin.
The Natural time-area relation is used for this basin.

L= 0.786 miles, S= 326 feet/mile, Kb= .14

969075432012

35.000.414.350.35
0.269

3

205F
Sub-Basin 205F

0.161
0.25

0.350
o

100

KK
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
BA
LG
UC
UA
UA

245
246,
247
248
249
250
251
252
253
254
255
256
257
258
259
260
261
262
263
264
265

1D. ', ..• ' 1 ..•...• 2 ' 3 4 ...•..• 5 6 ...• '•.. 7., 8 9 10

KK 531532
KM Normal depth channel route from C531 to C532
KM Source: Hydrology Field Reconnaissance

266
267
268

LINE

269
270
271

KK
KM
He

C531
Hydrograph combine 530531 + 20SF at C531

2

HEC-1 INPUT PAGE

•



• 272
273
274
275

RS 4
RC 0.060
RX 1000.0
RY 98.8

FLOW
0.065

1012.0
93.8

-1
0.060

1022,0
89.1

3391. 0
1032.0

86.4

0.0463
1050.0

86.5
1056.01068.0

89.1 91.0
1092.0

97.6

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.45 .44 .44 .13 .09 .07 .03 .03 .03 .03 .03 .03 .01 .01 .01 .01 .01 .01

Time of Concentration for this sub-basin is based on the following:
6-Hour Rainfall, Pattern No. 1.00
An rainfall areal reduction factor of 0.998

The Clark Unit Hydro~raph is used for this basin.
The Natural time-area relation is used for this basin.

L= 0.924 miles, S= 338 feet/mile, Kb= .13

969075432012

31.230.404.500.35
0.298

3

0.185
0.24

0.367
o

100

205G
Sub - Bas in 20 5G

KK
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
BA
LG
UC
UA
UA

276
277
278
279
280
281
282
283
284
285
286
287
288
289
290
291
292
293
294
295
296

297
298
299

KK C532L
KM Hydrograph combine 531532+ 205G at C532 left branch
HC 2

•

300
301
302
303
304
305
306
307
308
309
310
311
312
313
314
315
316

KK
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
BA

205H
Sub-Basin 205H

The Clark Unit Hydrograph is used for this basin.
The Natural time-area relation is used for this basin.

Time of Concentration for this sub-basin is based on the follo~ing:

6-Hour Rainfall, Pattern No. 1.00
An rainfall areal reduction factor of 0.997

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

. 45 . 44 •44 . 13 ; 09 . 08 . 04 . 03 ~. 03 . 03 . 03 . 03 . 01 . 01 . 01 . 01 . 01 . 01

L= 1.464 miles, S= 325 feet/mile, Kb= .13

0.261
HEC-1 INPUT PAGE

LINE I D. • • . • • • 1 • • • • • • • 2 • • • • • • • 3 • • • • • • • 4_. • • . • • • 5 • • • • • • • 6 • • .". • • • 7 • • . • • • • 8 • • • • ••• 9. • • • • • 1 0

317
318
319
320

LG 0.24
UC 0.513
UA 0
UA 100

0.35
0.514

3

4.50 0.39 31.55

12 20 43 75 90 96

321
322
323

KK
KM
HC

C532
Hydrograph combine C532L + 20SH at C532

2

324
325
326
327
328
329
330

KK 532533
KM Normal depth channel route from C532 to C533
KM Source: Hydrology Field Reconnaissance
RS 2 FLOW -1
RC 0.060 0.045 0.060 1555.0 0 . 0283
RX 1000.0 1020.0 1030.0 1048.0 1065.0 1077.0 1092.0 1119.0
RY 98.0 89.4 88.1 85.6 85.9 92.2 93.8 97.0

Time of Concentration for this sub-basin is based on the following:
6-Hour Rainfall, Pattern No. 1.00
An rainfall areal reduction factor of 0.995

EXCESS RAINFALL VALUES EXCEEDED IN 5-MlNUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.44 .44 .43 .13 .09 .08 .03 .03 .03 .01 .01 .01 .00 .00 .00 .00 .00 .00

The Clark Unit Hydrograph is used for this basin.
The Natural time-area relation is used for this basin.

L= 1.487 miles, S= 326 feet/mile, Kb~ .11

969075432012

15.180.285.200.37
0.386

3

0.354
0.20

0.458
o

2051
Sub-Basin 2051

KK
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
BA
LG
UC
UA

331
332
333
334
335
336
337
338
339
340
341
342
343
344
345
346
347
348
349
350•



351

352
353
354

UA

KK
KM

He

100

C533
Hydrograph combine 532533 + 2051 at 0533

2 •
355
356
357
358
359
360
361

KK 533534
KM' Normal depth channel route from C533 to C534
KM Source: Hydrology Field Reconnaissance
RS 10 FLOW -1
RC 0.060 0: 046 0.060 7145.0 0.0241
RX 1000 .0 10 1 0 . 0 1060 . 0 1073 . 0 1160 . 0 1181 . 0 1223 . 0 123 7 . 0
RY 97.8 93.7 94.7 90.8 89.,9 92.494.0 96.8

HEC..:1 INPUT PAGE

LINE ID '.1. ; .' •... 2 3 4 ....•.. 5 6 7 •... '.•. 8 ..•••.. 9 10

205J
Sub-Basin 205J

The Clark Unit Hydrograph is used for this basin.
The Natural time-area relation is used for this basin.

Time of Concentration for this sub-basin is based on the following:
6-Hour Rainfall, Pattern No. 1.00
An'rainfall areal 'reduction factor·of 0.995

EXCESS RAINFALL, VALUES EXCEEDED IN 5 -MINUTE INTERVALS
5 10 15 2D 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.44.43.42.12.08.06.03.02.02.00.00.00.00.00.00.00 .00.00

•
969075432012

3.480.304.900.35
0.398

3

L= 1. 633 miles, S= 243 feet/mile, Kb= .08

0.369
0.21

0.450
o

100

C534R
Hydrograph combine 533534 + 20SJ at C534 'right branch

2

KK
KM

KM
KM
KM
KM
KM

KM
KM

KM
KM
KM
KM
KM
KM

KM
BA
LG
UC
UA
UA

KK
KM
HC

362
363
364
365
366
367
368
369
370
371
372
373
374
375
376
377
378
379
380
381
382

383
384
385

Time of Concentration for this sub-basin is based on the following:
6-HourRainfall" Pattern No. 1.00
An rainfall areal reduction factor of 0.997

EXCESS RAINFALL VALUES EXCEEDED INS-MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.44 .44.43 .13 .09 .08 .03 .03 .03 .00.00 .00 .00 .00.00 .00 .00 .00

The Clark Unit Hydrograph is used for this basin.
The Naturaltime:-area relation is used for this basin.

L= 1.772 miles, S= 249feet!mile, Kb= .10

969075432012

1.540.225.600.38
0.665

3

205K
Sub-Basin 205K

0.245
0.16

0.546
o

100

KK
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM

KM
KM
KM

KM
BA
LG
UC
UA
UA

386
387
388
389
390
391
392
393
394
395
396
397
398
399
400
401
402
403
404
405
406

HEC..:1 INI?UT PAGE 10

LINE ID .' . , 1 2 3 4 ' 5 6 , 7 8 '. 9 10

407
408
409

KK
KM
HC

C534
Hydrograph combine C534R + 205K at C534

2

410
411
412
413
414
415
416

417
418
419
420
421

KK 534535
KM Normal depth channel route from C534 to C535
KM Source: Hydrology Field Reconnaissance
RS 3 FLOW -1
RC 0.065 0.046 0.065 2037.0 0.~221

RX 1000.0 1010.0 1016.0 1075.0 1150.0 1162.0 1174.0 1182.0
RY 97.1 93.4 91.6 89.6 86.9 90;8 92.2 92.3

KK 205L
KM Sub-Basin 20SL
KM
KM The Clark Unit Hydrograph is used for this basin .
KM The Natural time-area relation is used.forthis basin. •



EXCESSAAINFALLVALUESEXCEEDED IN 5-MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

. 44 . 43 . 42 . 12 . 08 . 06 . 02 . 02 . 02 . 00 . 00 . 00 . 00 . 0 0 . 00 . 0 0 . 0 0 . 00

Time of Concentration for this sub-basin is based on the·following:
6~Hour Rainfall, Pattern No. 1.00
An rainfall areal reduction factor of 0.998

L= 0.701 miles, s= 284 feet/mile, Kb= .09

• KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
BA
LG
UC
UA
UA

0.118
0.19

0.254
o

100

0.36
0.206

3

5.00 0.29 0.00

12 20 43 75 90 96

KK C535
KM Hydrograph combine 534535+ 205L at C535
HC 2

KK 535536
KM Normal depth channel route from C535 to C536
KM Source: HEC-2 Cross Section: HE 3.275
RS 8 FLOW -1
ac 0.075 0.050 0.075 2975.0 0.0236
ax 9852.8 9871.5 9957.710000.010015.610052.410142.410183.6
RY 1911.6 1904.3 1906.9 1900.8 1900.8 1905.4 1905.2 1912.6

HEC-l INPUT PAGE 11

ID 1 .....•. 2 •...... 3 ••.•..• 4 .•.•... 5 •••.•.. 6 •.•••.. 7 .••.•.. 8 9 10

•
KK
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
BA
LG
UC
VA
UA

205M
Sub-Basin 205M

The Clark Unit Hydrograph is used for this basin.
The Urban time-area relation is used for this basin.

Time of Concentration for this sub-basin is based on the following:
6-Hour Rainfall, Pattern No. 1.00
An rainfall areal reduction factor of 0.998

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.46 .46 .46 .15 .12 .11 .05 .05 .04 .02 .02 .02 .01 .01 .01 .01 .01 .01

L= 0.839 miles, S= 230 feet/mile, Kb= .05

0.139
0.15 0.31 5.40 0.22 22.35

0.213 0.178
0 5 16 30 65 77 84 90 94

100
97

KK
KM
He

C536R
Hydrograph combine 535536 + 205M at C536 right branch

2

205N
Sub-Basin 205N

The Clark Unit Hydrograph is used for this basin.
The HEC-l time-area relation is used for this basin.

Time of Concentration for this sub-basin is based on the following:
6-Hour Rainfall, Pattern No. 1.00
An rainfall areal reduction factor of 0.998

EXCESS RAINFALL VALUES EXCEEDED IN 5-MlNUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.45 .44 .44 .13 .09 .08 .03 .03 .03 .00 .00 .00 .00 .00 .00 .00 .00 .00

0.800.215.700.39
0.457

L= 1.183 miles, S= 245 feet/mile, Kb= .10

0.156
0.15

0.413

KK
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
BA
LG
UC

•
HEC-l INPUT

ID 1 2 3 4 5 6 7 8 .....•. 9 10

KK C5361
KM Hydrograph combine C536R + 205N at C5361
He 2

* * C536I is the total flow in Hesperus Wash upstream of Dam 36

PAGE 12



494 KK C5360
495 KM Reservoir route at C536 (Dam 36).
496 RS 1 ELEV 1852.1
497 SV 0.00 14.41 35.94 67.64 108.61 158.07 218.14 276.0'0 280.00 289.00
498 SV 298.02 308.00 317.00 327.00 337.00 346.95 358.00 374.00
499 SE 1852.1 1866.0 1870.0 1874. a 1878.0 1882.0 1886.0 1889.0 1889.2 1889.6
500 SE 1890.0 1890.4 1890.8 1891.2 1891. 6 1892.0 1892.4 1893.0
501 SQ 0 108 168 211 245 276 301 320 338 347
502 SQ 356 459 679 995 1408 1905 2477 3119 3826 5009
503 SE 1852.1 1858. a 1862.0 1866.0 1870.0 1874.0 1878.0 1882.0 1886.0 1889.0
504 SE 1889.2 1889.6 1890.0 1890.4 1890.8 1891.2 1891. 6 1892.0 1892.4 1893.0
505 RL 0.17

End Basin 205. Start Basin 206

•
506
507
508
509
510
511
512

KK 536537
KM Normal depth channel route from C536 to C5J7
KM Source: HEC-2 Cross Section: HE 2.729
RS 3 FLOW -1
RC 0.075 0.050 0.075 1480.0 0.0209
RX 9900.0 9912.0 9947.3 9979.310025.0 10044;5 10051.0 10060.0
RY 1846 . 5 184 5 •4 1843 . 1 1834 . 3 18 33. 6 1840 . 5 1843. 3 1843 . 5

206A
Sub-Basin 206A

The Clark Unit Hydrograph is used for this basin.
The Urban time-area relation is used for this basin.

Time·of Concentration for this sub-basin is based on the following:
6-H6ur Rainfall/Pattern No. 1.00
An rainfall areal reduction factor of 0.998

EXCESS RAINFALL VALUES EXCEEDED IN 5 -MINUTE INTERVALS
5 10 15 -20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.47 .47 .46 .16 .13 .12 .05 .05 .05 .04 .03 .03 .01 .01 .01 .01 .01.01

•PAGE 13

0.23 33;34
HEC-l INPUT

5.300.28

L= 0.631 miles, S= 256 feet/mile, Kb= .04

0.128
0.12

KK
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
BA
LG

513
514
515
516
517
518
519
520
521
522
523
524
525
526
527
528
529
530

LINE ID 1 •••...... 2 ..•.... 3 ....••• 4 5 ..•..•.. 6 .•..•.. 7 8 ....•...9; ..•.. 10

531
532
533

UC
UA
UA

0.158
o

100

0.107
5 16 30 65 77 84 90 94 97

534
535
536

KK C537
KM Hydrograph combine 536537 + 206A at C537
HC 2

537
538
539
540
541
542
543

KK 537538
KM Normal depth channel route from C537 to C538
KM Source: HEC-2 Cross Section : HE 2.493
RS 4 FLOW-l
RC 0.075 0.050 0.075 2155.0 0.0210
RX 9946.0 9957.6 9984.8 9994.8 10000.0 10036.5 10070.1 10107.3
RY 1817.0 1815.2 1807.4 1803.2 1803.2 18Q5.5 1814.3 1815.4

KK C5381

544
545
546
547
548
549
550
551
552
553
554
555
556
557
558
559
560
561
562
563
564

565

KK
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
BA
LG
liC
UA
UA

206B
Sub-Basin 206B

The Clark Unit Hydrograph is used fo~ this basin.
The Urban time-area relation is· used for this basin.

Time\of Concentration for this sub-basin is based on . the following:
6-HourRainfall, Pattern No. 1.00
An rainfall areal reduction factor of 0.999

EXCESS RAINFALL VALUES EXCEEDED INS-MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.48 .47 .47 .17 .13 .13 .06 .06 .05 .05 .04 .04 .01 .01 .01 .01 .01 .01

L= 0.570 miles, S= 139 feet/mile, Kb= .03

0.095
0.10 0.26 5.20 0.23 41.42

0.154 0.113
0 5 16 30 65 77 84 90 94 97

100 •



Hydrograph combine 537538 + 206Bat C538I
2•

566
567

568
569
570
571
572
573
574
575

KM
HC

KK
KM
RS
SV
SV
SE
SE
SQ

C5380
Reservoir route at

1 ELEV 1778.2
0.00 0.10 0.57
3.60 3.90 4.10

1778.2 1782.0 1784.0
1788.2 1788~4 1788.6

o 82 133

C538.

1.69 2.60
4.30 4.60

1786.0 1787.1
1788.8 1789.0

185 207
HEC-1 INPUT

2.70
5.10

1787.2
1789.4

208

2.90
5.60

1787.4
1789.8

212

3.00
6.10

1787.6
1790.2

218

3.20
7.10

1787.8
1790.8

226

3.38
8.10

1788.0
1791. 4

235
PAGE 14

LINE I D. .. . . . . . 1 . . . . . . . 2 . . . . . . . 3. . . . . ... 4 . . .. . . . 5 . . . . . . . 6 . . .. . . . . 7 . . . . . . . 8 . . . . .. .. 9 . . . . . . 10

576 SQ 249 265 286 310 338 400 482 611 942 1439

577
578
579
580
581
582
583

KK 538540
KM Normal depth channel routefromC538 to C540
KM Source: HEC-2 Cross Section: HE 1.990
RS 7 FLOW -1
RC 0.075 0.050 0.0752176.0 0.0210
RX 9907.7 9931.8 9978.4 10000.0 10041.1 10056.9 10143.7 10164.9
RY 1767.5 1754.9 1755.2 1753.2 1753.1 1755.1 1757.3 1769.4

Time of Concentration for this sub-basin is based on the following:
6-Hour Rainfall, Pattern No. 1.00
An rainfall areal reduction factor of 1.000

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.46 .45 .45 .15 .11 .11 .04 .04 .04 .02 .02 .02 .01 .01 .01 .01 .01 .01

The Clark Unit Hydrograph is used for this basin.
The Urban time-area relation is used for this basin.

206C
Sub-Basin 206C

979490847730 65

0.36 28.55

16

4.350.26
0.204

5

L= 0.427 miles, S= 138 feet/mile, Kb= .04

0.024
0.11

0.158
o

100

KK
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
BA
LG
UC
UA
UA

584
585
586
587
588
589
590
591
592
593
594
595
596
597
598
599
600
601
602
603
604• 605
606
607

KK C540R
KM Hydrograph combine 538540 + 206C at C540 right branch
HC 2

608
609
610
611
612
613
614
615
616
617
618
619
620
621
622

KK
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM

206D
Sub-Basin 206D

The Clark Unit Hydrograph is used for this basin.
The Urban time-area relation is used for this basin.

Time of Concentration for this sub-basin is based on the following:
6-Hour Rainfall, Pattern No. 1.00
An rainfall areal reduction factor of 0.999

EXCESS RAINFALL VALUES EXCEEDED IN 5-MlNUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.48 .48 .48 .17 .14 .14 .06 .06 .06 .05 .05 .05 .01 .01 .01 .01 .01 .01

L= 0.531 miles, S= 236 feet/mile, Kb= .03
HEC-1 INPUT PAGE 15

LINE ID 1 2 3 4 5 6 7 8 9 10

623
624
625
626
627
628

KM
BA 0.062
LG 0.08
UC 0.125
UA 0
UA 100

0.25
0.109

5

5.70

16

0.18 43.01

30 65 77 84 90 94 97

KK 539540
KM Normal depth channel route from C539 to CS40
KM Source: 200 Scale Mapping
RS 5 FLOW -1
RC 0.060 0.050 0.055 1872.0 0.0256
RX 1000.0 1007.0 1016.0 1036.0 1046.0 1080.0 1150.0 1210.0
RY 1750.0 1748.0 1746.0 1744.0 1744.0 1746.0 -1748.0 1750.0

•
629
630
631
632
633
634
635

636
637
638

KK 20GE
KM Sub-Basin
KM

206E



639
640
641
642
643
644
645
646
647
648
649
650
651
652
653
654
655
656

KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
BA
LG
UC
UA
UA

The Clark Unit Hydrographis used. for this basin.
The Urban time - area ... re lation .is used f or this bas in.

Time of Concentration for this sub-basin is based on the following;
6-Hourl<.ainfall, Pattern No. 1.00
An· rainfall areal reduction factor of 1.000

EXCESS RAINFALL VALUES EXCEEDED IN 5 -MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.46 .45 .45 .15 .11 ~11 .04 .04 .04 .02 .02 .02 .01 .01 .01 .01 .01 .01

L= 0.343 miles,S= 175 feet/mile, Kb= .03

0.023
0.09 0.25 4.30 0.36 25.75

0.113 0.120
0 5 16 30 65 77 84\ 90 94

100
97

•
657
658
659

660
661
662

LINE

KK C540L
KM Hydrograph combine 539540 + 206E at C540 left branch
HC 2

KK C540
KM Hydrograph combine C540R + C540Lat C540
HC 2

* * C540 is the end of Hesperus Wash and the start of Balboa Wash

HEC-1 INPUT

ID •...... 1 .•••..•• 2 .•...•. 3 ....••..• 4 ...•... 5 •.•.... 6 ..•..•. 7 .....•. 8 .•..... 9 10

PAGE 16

KK 540541
KM Normal depth channel route from C540 to C541
KM Source: HEC-2Cross Section: SA 1.645
RS 12 FLOW -1
RC 0.065 0.035 0.065 4207.0 0.0204
RX 9960.8 9968.0 9975.1 9975.7 9993.2 10018.2 10297.5 10343.9
RY 1725.2 1721.8 1718.4 1716.2 1716.4 1718.4 1719.8 1730.5

663
664
665
666
667
668
669

670
671
672
673
674
675
676
677
678
679
680
681
682
683
684
685
686
687
688
689
690

691
692
693

KK
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
BA
LG
UC
UA
VA

KK
KM
HC

206F
Sub-Basin 206F

The Clark Unit Hydrograph is used for this basin.
The Urban time-area relation is used for this basin.

Time of Concentration for this sub-basin is based on the following:
6-Hour Rainfall, Pattern No. 1.00
An rainfallareal.reduction factor of 0.998

EXCESS RAINFALL· VALUES EXCEEDED IN· 5 -MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.46 .46 .46 .15 .12 .11 .05 .05 .04 .03 .02 .02 .01 .01 .01 .01 .01 .01

L= 0.975 miles, S= 217 feet/mile, Kb= .03

0.157
0.09 0.25 4.60 0.30 24.97

0.179 0.154
0 5 16 30 65 77 84 90 94 97

100

C541
Hydrograph combine 540541 + .. 206F at C541

2

•

694
695
696
697
698
699
700

701
702
703
704
705
706
707
708

LINE

KK 541548
KM Normal depth channel route from C541 to C548
KM Source: HEC- 2 Cross Section: BA 0.905
RS 3 FLOW -1
RC 0.060 0.045 0.060 1138.0 0.0316
RX -9761.7 9936.7 9955.2 9986.9 9994.710039.210065.310066.0
RY 1647.4 1644.1 1638.1 1637.3 1636.2 1637.5 1652.9 1653.0

KK 206G
KM SUb-Basin 206G
KM
KM The Clark Unit Hydrographis used for this basin.
KM The Urban time-area relation is used for this basin.
KM
KM Time of Concentration for this sub-basin is based on the following:
KM 6-HourRainfall, Pattern No. 1.00

HEC-1 INPUT

I D.•••••• 1 ••.•..• :2 •••.•••• 3 ..•.•.• 4 ••••.•. 5 .•••••. 6 .....•• 7 •••..•. 8 •....•. 9 ••..•. 10

PAGE 17 •



• 709
710
711
712
713
714
715
716
717
718

~ 719
720
721

722
723
724

725
726
727
728
729
730
731

732
733
734

KM An rainfall areal reduction factor of 0.999
KM
KM EXCESS RAINFALL VALUES EXCEEDED IN 5-MlNUTE INTERVALS
KM 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90
KM .47 .47 .46 .16 .13 .12 .05 .05 .05 .04 .03 .03 .01 .01 .01 .01 .01 .01
KM
KM L= 0.950 miles, S= 132 feet/mile, Kb= .03
KM
BA 0.089
LG 0.11 0.26 5.20 0.23 29.86
UC 0.204 0.241
UA 0 5 16 30 65 77 84 90 94 97
UA 100

KK BB523R
KM Retrieve previously diverted hydrograph at C523 in the right branch.
DR D523R

KK 523548
KM Normal depth channel route fromC523 to C548
KM Source: 200 Scale Mapping
RS 11 FLOW -1
RC 0.040 0.018 0.040 2680.0 0.0189
RX 1000.0 1040.0 1090.0 1130.0 1170.0 1171.2 1181.2 1196.2
RY 1646.0 1645.0 1643.8 1644.7 1644.0 J.644 .4 1646.0 1648.0

KK C548L
KM Hydrograph combine 541548 + 206G + BB523R at C548 left branch
HC 3 3.72

C548L is the total flow in Balboa Wash above confluence with Oxford Wash

•
735
736
737
738
739
740
741
742
743
744
745
746
747
748
749
750
751

KK
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
BA

206H
Sub-Basin 206H

The Clark Unit Hydrograph is used for this basin.
The Urban time-area relation is used for this basin.

Time of Concentration for this sub-basin is based on the following:
6-Hour Rainfall, Pattern No. 1.00
An rainfall areal reduction factor of 0.999

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.48 .47 .47 .17 .14 .13 .06 .06 .06 .05 .05 .04 .01 .01 .01 .01 .01 .01

L= 0.515 miles, S= 183 feet/mile, Kb= .03

0.059
HEC-1 INPUT PAGE 18

LINE

752
753
754
755

756
757
758
759
760
761
762

ID 1 :2 ••••••• 3 4 5 6 7 8 ••.•.•. 9 10

LG 0.08 0.25 5.70 0.18 36.29
UC 0.138 0.121
UA 0 5 16 30 65 77 84 90 94 97
UA 100

KK 542543
KM Normal depth channel route from C542 to C543
KM Source: HEC-2 Cross Section: OX 0.931
RS 1 FLOW -1
RC 0.075 0.040 0.050 686.0 0.0066
RX 9846.9 9881.6 9967.5 9983.2 10010.0 10025.0 10033.8 10039.6
RY 1732.3 1723.5 1724.1 1717.8 1717.0 1724.0 1728.2 1730.7

•

763
764
765
766.
767
768
769
770
771
772
773
774
775
776
777
778
779
780
781
782

KK
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
BA
LG
UC
UA

2061
Sub-Basin 206 I

The Clark Unit Hydrograph is used for this basin.
The Urban time-area relation is used for this basin.

Time of Concentration for this sub-basin is based on the following:
6-Hour Rainfall, Pattern No. 1.00
An rainfall areal reduction factor of 1.000

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.48 .47 .47 .17 .14 .13 .06 .06 .06 .05 .05 .04 .01 .01 .01 .01 .01 .01

L= 0.232 miles, S= 286 feet/mile, Kb= .03

0.021
0.08 0.25 5.70 0.18 34.78

0.083 0.066
0 5 16 30 65 77 84 90 94

•
97



783

784
785
786

UA

KK
KM
HC

100

C543
Hydrograph combine 542543 + 2061 at C543

2 •
787
788
789
790
791
792
793
794

LINE

795
796
797
798
799
800
801

KK D543L
KM Hydrograph diversion at C543. Main flow continues in the left branch.
KM Divertedflow is in the right branch.
DT D543R
D1 0 38 45 50 65 85 97 122 141 162
Dr 194 350 395 432 475 522 570 612
DQ 0 38 45 50 65 85 97 122 141 162
DQ 194 350 395 425 460 500 540 575

HEC-1 INPUT PAGE 19

10 "1 :2 ••••••• 3 4 5 6 .•...•. 7 8 '.' 9 10

KK 543544
KM Normal depth channel route from C543 to C544
KM Source: 200 Scale Mapping & Hydrology Field Reconnaissance
RS 1 FLOW -1
RC 0.040 0.018 0.040 597.0 0.0277
RX 1000.0 1020.0 1045.0 1075.0 1105.0 1106.2 1146.2 1266.2
RY 1720.0 1718.0 1712.0 1712.3 1712.0 1712.4 1714.0 1720.0

802
803
804
805
806
807
808
809
810
811
812
813
814
815
816
817
818
819
820
821
822

KK
KM
KM

lSM
KM
KM
KM
KM
KM
KM

KM
KM
KM
KM
KM
KM
BA
LG
UC
UA
UA

206K
Sub-Basin 206K

The Clark Unit Hydrograph is' used for this basin.
The Urban time-area relation is used for this basin.

Time of Concentration for this sub-basin is based on the following:
6-Hour Rainfall, Pattern No. 1.00
An rainfall areal reduction factor of 0.999

EXCESS RAINFALL VALUES EXCEEDED IN 5 -MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.47 .47.47 .16 .13 .13 .06 .06 .05 .04 .04 .03 .01 .01 .01 .01 .01 .01

L= 0.615 miles, S= 255 feet/mile, Kb= .03

0.056
0.09 0.25 5.70 0.18 25.80

0.133 0.139
0 5 16 30 65 77 84 90 94

100
97 •

823
824
825

826
827
828
829
830
831
832

833
834
835
836
837
838

LINE

KK C544
KM Hydrograph combine 543544+ 206K at C544
HC 2

KK 544545
KM Normal depth channel route from C544 toC545
KM Source: 200 Scale Mapping & Hydrology Field Reconnaissance
RS 1 FLOW -1
RC 0.040 0.018 0.040 985.00.0234
RX 1000.01008.01018.01048.01078.01079.21089.21109.2
RY 1690.01688.01686.01686.31686.01686.41688.01689.0

KK D545L
KM Hydrograph diversion at C545. Main flow continues in the left branch.
KM Diverted flow is in the right branch.
DT n545R
Dr 0 50 100 200 400 800 1600 3200 5000
DQ 0 25 50 100 200 400 800 1600 2500

HEC-1 INPUT

10 .•.•... 1 2 .•.••.. 3 ....•.. 4 5 .' •..•.• 6 .••••.• 7 ...•.•. 8 9 .•.... 10

PAGE 20

KK 545546
KM Normal depth channel route from C545 to C546
KM Source: 200 Scale Mapping & Hydrology Field Reconnaissance
RS 1 FLOW -1
Re 0.040 0.018 0.040 428.00.0164
RX 1000.01020.01050.01080.01110.01111.21121.21151.2
RY 1680.01678.01676.01676.31676.01676.41678.01678.5

839
840
841
842
843
844
845

846
847
848
849
850
851

KK
KM
KM

KM
KM
KM

206L
Sub-Basin 206L

The Clark Unit Hydrographis used for this basin.
The Urban time-area relation is used for this basin.

•
•



EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.47 . 47 . 47 . 16 . 13 . 13. 06 . 06 . 05 . 04 . 04 . 03 . 01 . 01 . 01 . 01 . 01 . 01

Time of Concentration for this sUb-basin is based on the following:
6-Hour Rainfall, Pattern No. 1.00
An rainfall areal reduction factor of 0.999

L= 0.546 miles, S= 231 feet/mile, Kb= .03

• 852
853
BS4
855
856
857
858
859
860
861
862
863
864
865
866

KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
BA
LG
UC
UA
UA

0.060
0.09

0.129
o

100

0.25
0.117

5

5.80

16

0.18 25.01

30 65 77 84 90 94 97

867
868
869

KK
KM
HC

C546
Hydrograph combine 545546 + 206L at C546

2

870
871
872
873
874
875
876

KK 546547
KM Normal depth channel route from C546· to C547
KM Source: 200 Scale Mapping
RS 1 FLOW -1
RC 0.040 0.018 0.040 749.0 0.0327
RX 1000.0 1005.0 1011.0 1013.0 1029.0 1047.0 1052.0 1057.0
RY 1666.0 1664. O. 1662.0 1661.9 1662.4 1662.0 1664.0 1666.0

877
878
879

KK BB543R
KM Retrieve previously diverted hydrograph at C543 in the right branch.
DR D543R

HEC-l INPUT PAGE 21

LINE ID 1 2 3 4 5 ..•.... 6 7 8 •...... 9 10

•
880
881
882
883
884
885
886

887
888
889

KK 543547
KM Normal depth channel route from C543 to C547
KM Source: HEC-2 Cross Section: OX 0.638
RS 5 FLOW -1
RC 0.075 0.040 0.0502395.00.0278
RX 9720.9 9769.0 9970.7 9985.5 10020.0 10038.1 10097.0 10102.0
RY 1690.4 1681.2 1683.1 1676.2 1677.0 1687.1 16·87.4 1690.0

KK BB545R
KM Retrieve previously diverted hydrograph at C545 in the right branch.
DR D545R

890
891
892
893
894
895
896

KK 545547
KM Normal depth channel route from C545 to C547
KM Source: HEC- 2 Cross Section: OX 0.542
RS 3 FLOW -1
RC 0.075 0.040 0.050 1216.0 0.0259
RX 9668.2 9778.4 9957.9 9986.010012.710043.610067.610163.4
RY 1674.11674.11673.31662.11662.21680.41680.91681.1

Time of Concentration for this sub-basin is based on the following:
6-Hour Rainfall, Pattern No. 1.00
An rainfall areal reduction factor of 0.999

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.48.48.48.17.14.14.06.06.06.05.05.05.01.01.01.01 .01.01

206J
Sub-Basin 206J

The Clark Unit Hydrograph is used for this basin.
The Urban time-area relation is used for this basin.

979490847730 65

0.18 44.51

16

5.700.25
0.105

5

L= 0 .502 miles, S= 214 feet/mile, Kb= .03

0.060
0.08

0.125
o

100

KK
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
BA
LG
UC
UA
UA

897
898
899
900
901
902
903
904
905
906
907
908
909
910
911
912
913
914
915
916
917

ID .•..... 1 2 ...•... 3 .....•. 4 5 ....•.. 6 ......• 7 ..•.... 8 ••..... 9 ....•. 10•
918
919
920

LINE

KK
KM
HC

C547
Hydrograph combine 546547 + 543547 + 545547 + 206J at C547

4 0.26

HEC-1 INPUT PAGE 22



HEC-1 INPUT

Ehd Basin 206. Start Basin 207

•

•

•

PAGE 23

L= 0.465 miles, S= 166 feet/mile, Kb= .03

The Clark Unit Hydrograph is used for this basin.
The Urban time-area relation is used for this basin.

Time of Concentration for this sub-basin is based on the following:
6-Hour Rainfall, Pattern No. 1.00
An rainfall areal reduction factor of 0.999

L= 0.767 miles I S= 120 feet/mile, Kb= .03

Time of Concentration for this sub-basin is based on the following:
6-Hour Rainfall, Pattern No, 1.00
An· rainfall areal reduction factor of 0.998

The Clark unit Hydrograph is used for this basin.
The Urban time-area relation is used for this basin.

C548
Hydrograph combineC548L +C548R at C548

:2

EXCESS RAINFALL VALUES· EXCEEDED IN 5-MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.48 .47 .47 .17 .14 .13 .06 .06 .06 .05 .05 .04 .01 .01 .01 .01 .01 .01

0.060
0.08 0.25 5.20 0.23 46.18

0.133 0.107
0 5 16 30 65 77 8.4 90 94 97

100

206M
Sub-.Basin 206M

C548R
Hydrograph combine 547548 + 206M at C548 right branch

2

EXCESS RAINFALL VALUES EXCEEDED IN 5 -MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.48 .47 .47 .14 ,13 .06 .06.06 ,os ,os .05 .01 .01 .01 .01 ,01 .01

206N
Sub-Basin 206N

0.152
0,11 0.27 4.65 0.29 52.66

0.188 0.137
0 5 16 30 65 77 84 90 94 97

100

C549L
Hydrograph combine 548549 + 206N at C549 left branch

:2

KK
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
BA
LG
UC
UA
UA

KK
KM
HC

KK
KM
HC

ID. , .. ,., , ,I., , ,., , .2. , , , , , .3. , ,4 ,5 , ,6. , 7 .. , 8 , , , , .9 .. , , .• 10

KK 548549
KM Normal depth channel route from .C548 to CS49
KM Source: HEC-2 Cross Section: BAO .246
RS 9 FLOW -1
RC 0.070 0.080 0.070 3258.0 0.0172
RX 9889.1 9912.5 9940.2 9960.0 10026.1 10046.8 10067.8 10079,3
RY 1586,2 1585.7 1577.5 1573.6 1573,2 1579.5 1585.7 1586.:2

KK
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
BA
LG
UC
UA
UA

KK
KM'

HC

* * CS49L is the total flow in Balboa Wash above confluence wit.h Ashbrook Wash

* * C548R is the total flow in Oxford Wash above confluence with Balboa Wash

KK 547548
KM Normal depth channel route from C547 .. to C548
KM Source: HEC- 2 Cross Section: OX 0.235
RS 3 FLOW -1
RC 0.075 0.040 0.050 2165.0 0.0182
RX 9910.0 9911.4 9968.5 9987.6 10017.4 10032.3 10077.4 10080.0
RY 163 9 . 0 163 8 . 9 163 7 . 9 163 5 . 7 1635 • 8 1641. 7 164:2 . 9 1643 . 0

* * C548 is the total flow in Balboa Wash below the confluence of Balboa Wash
and Oxford Wash

952
953
954

955
956
957
958
959
960
961

921
922
923
924
925
926
927

949
950
951

928
929
930
931
932
933
934
935
936
937
938
939
940
941
942
943
944
945
946
947
948

983
984
985

962
963
964
965
966
967
968
969
970
971
972
973
974
975
976
977
978
979
980
981
982

LINE



• 986 KK C5990
987 KM The following is the design outflow hydrograph from Golden Eagle Park Dam
988 IN 1
989 BA 7.13
990 Q1 0 0 0 1 1 2 2 3 3 4
991 Q1 4 4 5 5 6 6 6 7 7 7
992 Q1 7 7 8 8 9 10 11 11 12 13
993 Q1 14 15 16 17 18 19 20 22 23 24
994 Q1 24 25 26 27 28 29 30 31 31 33
995 Q1 34 35 36 38 39 40 41 43 44 46
996 Q1 47 48 50 51 52 54 55 56 58 59
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LINE ID ....... 1 ....... 2 ....... 3 ....... 4 .. '..... 5 ..•.... 6 ....... 7 ....... 8 ....... 9 ...... 10

997 Q1 60 62 63 65 66 68 70 71 73 75
998 Q1 76 78 80 82 84 86 88 91 93 96
999 Q1 98 101 104 106 109 111 114 117 120 122

1000 Q1 125 127 130 132 135 137 139 141 144 146
1001 Q1 148 150 152 153 156 158 161 163 165 167
1002 Q1 169 171 172 173 176 178 180 182 183 184
1003 Q1 187 189 190 191 193 194 197 198 199 201
1004 Q1 202 204 205 206 208 209 210 211 212 213
1005 Q1 214 215 216 217 218 219 220 221 222 223
1,006 Q1 224 225 226 227 228 229 230 231 232 233
1007 Q1 234 235 236 238 239 240 241 242 243 245
1008 Q1 246 247 248 250 252 255 258 261 264 267
1009 Qr 270 273 276 279 283 286 290 296 304 315
1010 Qr 329 344 354 368 384 401 418 435 454 466
1011 Qr 477 492 510 533 563 601 645 675 702 733
1012 Q1 768 806 825 836 848 862 878 895 914 935
1013 Q1 949 958 968 979 991 1004 1017 1032 1046 1059
1014 Q1 1069 1078 1088 1098 1108 1119 1129 1139 1149 1158
1015 Q1 1165 1172 1179 1186 1192 1199 1206 1212 1218 1224
1016 Q1 1230 1235 1240 1244 1248 1251 1255 1258 1260 1263
1017 Q1 1265 1268 1270 1272 1274 1276 1278 1280 1282 1284
1018 Q1 1285 1287 1289 1291 1293 1295 1296 1298 1300 1302
1019 Q1 1304 1306 1308 1310 1312 1314 1316 1317 1319 1320
1020 Qr 1321 -1322 1324 1325 1325 1326 1327 1327 1328 1328
1021 Q1 1329 1329 1329 1329 1329 1329 1329 1329 1329 1329
1022 Ql 1329 1328 1328 1328 1327 1327 1326 1326 1325 1324
1023 Q1 1324 1323 1322 1321 1320 1319 1318 1317 1316 1315
1024 Q1 1314 1313 1312 1310 1309 1308 1307 1306 1305 1304• 1025 Ql 1302 1301 1300 1299 1298 1296 1295 1294 1293 1292
1026 Ql 1290 1289 1288 1287 1286 1284 1283 1282 1281 1280
1027 Ql 1279 1277 1276 1275 1274 1273 1271 1270 1269 1268
1028 Q1 1267 1266 1264 1263 1262 1261 1260 1258 1257 1256
1029 Q1 1255 1254 1253 1251 1250 1249 1248 1247 1245 1244
1030 Q1 1243 1242 1241 1239 1238 1236 1234 1233 1231 1230
1031 Ql 1228 1227 1225 1224 1222 1221 1219 1218 1216 1215
1032 Q1 1213 1212 1210 1209 1207 1206 1205 1203 1202 1200
1033 Q1 1199 1197 1196 1194 1193 1192 1190 1189 1187 1186
1034 Q1 1185 1183 1182 1180 1179 1178 1176 1175 1174 1172
1035 Qr 1171 1169 1168 1167 1165 1164 1163 1161 1160 1159
1036 Q1 1157 1156 1155 1153 1152 1150 1148 1146 1144 1142
1037 Q1 1141 1139 1137 1135 1133 1132 1130 1128 1126 1124
1038 Ql 1123 1121 1119 1117 1116 1114 1112 1110 1109 1107
1039 Q1 1105 1103 1102 1100 1098 1097 1095 1093 1091 1090
1040 Qr 1088 1086 1085 1083 1081 1080 1078 1076 1075 1073
1041 Ql 107J. 1070 1068 1066 1065 1063 1061 1060 1058 1056
1042 Q1 1054 1051 1048 1045 1043 1040 1037 1034 1031 1029
1043 Q1 1026 1023 1020 1017 1015 1012 1009 1006 1003 1000
1044 Ql 997 995 992 989 986 983 980 977 974 971
1045 Q1 967 964 961 958 955 952 949 945 939 930
1046 Q1 922 913 905 897 889 881 874 866 858 851
1047 Q1 844 837 830 823 810 783 759 739 721 705
1048 Q1 691 678 667 654 635 621 611 604 598 593
1049 Qr 589 586 583 580 578 576 573 571 569 567
1050 Q1 564 562 560 558 555 553 551 549 547 545
1051 QI 542 540 538 536 534 531 529 527 525 522
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LINE ID ....... 1 ....... 2 ....... 3 .••.... 4 ....... 5 ....... 6 ....... 7 ....... 8 .•..... 9 ...... 10

1052 QI 520 518 516 514 512 509 507 506 504 502
1053 Q1 500 498 496 494 492 491 489 487 485 484
1054 Q1 482 480 478 477 475 473 472 470 469 467
1055 Q1 466 464 463 461 460 457 455 454 452 451
1056 Q1 449 448 447 445 444 443 441 440 439 437
1057 Q1 436 435 433 432 430 429 427 426 424 423
1058 Q1 421 419 416 414 411 408 405 402 399 396
1059 Q1 393 390 387 384 381 378 375 371 368 365
1060 QI 362 360 357 354 351 348 346 343 339 336
1061 Q1 333 331 328 325 323 320 317 314 312 309
1062 Qr 306 303 299 296 293 290 287 284 281 278
1063 Q1 275 272 269 266 264 261 258 256 253 251
1064 QI 249 246 244 242 240 238 236 234 232 230

• 1065 Q1 228 226 224 221 219 217 215 213 211 209
1066 Q1 207 205 203 201 199 197 195 193 192 191
1067 QI 188 187 186 184 183 181 180 178 177 175
1068 Qr 174 173 171 170 169 167 166 164 163 162
1069 Q1 160 159 158 156 155 154 153 152 150 149



1070 01 148 147 146 145 144 143 141 140 139 138
1071 Q1 137 1.36 135 134 133 132 131 130 129 128 •1072 QI 127 126 125 125 124 123 122 122 121 120
1073 Q1 119 119 118 117 116 115 115 114 113 112
1074 Q1 111 110 109 108 107 107 106 105 104 103
1075 Q1 102 101 100 99 98 97 96 96 95 94
1076 01 93 92 91 90 89 88 87 8'6 85 83
1077 01 82 81 79 78 76 75 73 72 71 69
1078 QI 68 67 66 64 63 62 61 60 59 58
1079 01 57 56 5S 54 54 53 52 51 50 50
1080 Q1 49 48 47 47 46 46 46 45 45 44
1081 01 44 43 43 42 42 41 41 40 40 39
1082 Q1 39 38 38 37 37 37 36 36 35 35
1083 Q1 35 34 34 34 33 33 32 32 32 31
1084 Q1 31 31 30 30 30 29 29 28 28 27
1085 OI 27 26 25 24 23 23 22 21 20 19
1086 01 18 18 17 16 15 15 14 14 13 12
1087 01 12 11 11 10 10 9 9 9 8 8
1088 01 8 7 7 7 6 6 6 6 5 5
1089 01 5 5 4 4 4 4 4 4 3 3
1090 01 3 3 3 3 3 3 2 2 2 2
1091 01 2 2 2 2 2 2 2 1 1 1
1092 01 1 1 1 1 1 1 1 1 1 1
1093 01 1 1 1 1 1 1 1 1 1 1
1094 or 1 1 1 0 0 0 0 0 0 0
1095 01 0 0 0 0 0 0 0 0 0 0
1096 01 0 0 0 0 0 0 0 0 0 0
1097 QI 0 0 0 0 0 0 0 0 0 0

1098 IN 15

* * End Basin 210. Start .Basin 211
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LINE 10 . • .. . . ". .:2. . . . . . . 3·. . .. . . .. 4 . . . ..• . . 5. . • . . • . 6. • • • ... • 7 . . . . . . . 8 . . . . . . . 9 . .•.. . • 1 0

1099
1100
1101
1102
1103
1104
1105

1106
1107
1108
1109
1110
1111
1112
1113
1114
1115
1116
1117
1118
1119
1120
1121
1122
1123
1124
1125
1126

KK
KM
KM
RS
RC
RX
RY

KK
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
BA
LG
UC
UA
UA

599608
Normal depth channel route from C599 to C60S
Source~ HEC-2 Cross Section: AS 3.621

2 FLOW -1
0.055 0.045 0.025 1476.0 0~0148

9675.4 9726.8 9929.0 9990.710005.910033.310061.910082.2
1691.3 1687.2 1685.5 1678.6 1678.1 1682.1 1689.8 1691.8

211K
Sub-Basin 211K

The Clark Unit Hydrograph is used for this basin.
The Urban time-area relation is used for this basin.

Time of Concentration for this sub-basin is based on the following:
6-Hour Rainfall, Pattern No. 1.00
An rainfall areal reduction factor of 0.999

EXCESS RAINFALL VALUES EXCEEDED IN 5 -MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.48 .47 .47 .17 .13 .13 .06 .06 .06 .05 .04 .03 .01 .01 .01 .01 .01 .01

L= 0.376 miles, S= 157 feet/mile, Kb= .03

0.102
0.13 0.27 6.00 0.16 31.48

0.121 0.060
0 5 16 30 65 77 84 90 94

100
97

•

1127
1128
1129

KK C608L
KM Eydrograph combine 59960B + 211K· at C608left branch
HC 2

1130
1131
1132
1133
1134
1135
1136
1137
1138
1139
1140
1141
1142
1143
1144
1145
1146

KK
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
BA

211G
sub-Basin 211G

The Clark Unit Hydrograph is used for this basin.
The Urban time .. arearelation is used for this basin.

Time of concentration for this sub-basin is based on the following:
6-HourRainfall, Pattern No. 1.00
An rainfall areal reduction factor of 1.000

EXCESS AAINFALL VALUES EXCEEDED IN 5-MlNUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 BO a5 90

.50 .50.50 .19 .16 .16 .08 .08 .08 .08 .08 .08 .02 .02 .02 .02 .02 .02

L= 0.448 miles, S= 190 feet/mile, Kb= .04

0.008
HEC-l INPUT PAGE 27 •



ID . . . . . . . 1 . . . . . . . 2 . . . . . .. 3 . . . . . . . 4 . . . .. . . 5 . . . . . . . 6 . . . . . . . 7 . . . . ... 8 . • . . . . . 9 . . . .. . 10• LINE

1147
1148
1149
1150

LG 0.06
UC 0.142
UA 0
UA 100

0.25
0.359

5

5.70

16

0.18

30

90.00

65 77 84 90 94 97

1151
1152
1153
1154
1155
1156
1157

KK 604606
KM Normal depth channel route from C604 to C606
KM Source: 200 Scale Mapping
RS 11 FLOW -1
RC 0.040 0.018 0.040 2784.0 0.0647
RX 100 0 . 0 104 0 . 0 106 0 . 0 1076 . 0 109:2 . 0 10 93 . :2 1098 . :2 1113 . 2
RY 1814.0 1811.0 1810.8 1811.1 1810.8 1811.2 1812.0 1816.0

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.48 .48 .48 .17 .14 .14 .06.06 .06 .06 .05 .05 .01 .01 .01 .01 .01 .01

Time of Concentration for this sub-basin is based on the following:
6-Hour Rainfall, Pattern No. 1.00
An rainfall areal reduction factor of 0.999

The Clark Unit Hydrograph is used for this basin.
The Urban time-area relation is used for this basin.

2111
Sub-Basin 2111

979490847765

45.00

30

0.18

16

5.700.25
0.168

5

L= 0.626 miles, s= 257 feet/mile, Kb= .03

0.041
0.08

0.133
o

100

KK
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
Y'>.M
KM
KM
BA
LG
UC
VA
UA

1158
1159
1160
1161
1162
1163
1164
1165
1166
1167
1168
1169
1170
1171
1172
1173
1174
1175
1176
1177
1178

KK C606R
KM Hydrograph combine 604606 + 2111 at C606 right branch
He 2

•
1179
1180
1181

1182
1183
1184
1185
1186
1187
1188
1189
1190
1191
1192
1193

KK
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM

211H
Sub-Basin 211H

The Clark Unit Hydrograph is used for this basin.
The Urban time-area relation is used for this basin.

Time of Concentration for this sub-basin is based on the following:
6-Hour Rainfall, Pattern No. 1.00
An rainfall areal reduction factor of 0.999

EXCESS RAINFALL VALUES EXCEEDED IN 5-MlNUTE INTERVALS
10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90
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LINE ID ,.. 1 ••.•... 2 .••.... 3 ••..•.. 4 ......• 5 •...•.. 6 .•.•••• 7 •..•..• 8 9 •..... 10

. 47 . 47 . 47 . 16 . 13 . 12 . 06 . 06 . 05 . 04 . 04 . 03 . 00 . 00 . 00 . 00 . 00 . 00

L= 0.501 miles, S= 289 feet/mile, Kb= .03

1194
1195
1196
1197
1198
1199
1200
1201
1202

KM
KM
KM
KM
BA
LG
UC
UA
UA

0.073
0.09

0.117
o

190

0.25
0.087

5

6.00

16

0.16

30

17.93

65 77 84 90 94 97

1203
1204
1205
1206
1207
1208
1209
1210
1211

KK
Kr-1
RS
SV
SV
SE
SE
SQ
SQ

C6050
Reservoir route at

1 ELEV 1722.5
0.00 0.20 0.20
0.70 0.90 1.00

1722.5 1726.8 1727.0
1728.6 1728.8 1729.0
005

91 96 101

C605.

0.20
1.20

1727.2
1729.2

10
105

0.20
1.40

1727.4
1729.4

20
109

0.30
1.60

1727.6
1729.6

43
113

0.30
1.90

1727.8
1730.0

63
122

0.30
2.80

1728.0
1730.4

73
130

0.40
3.40

1728.2
1730.7

78
136

0.60
4.10

1728.4
1731.0

85
200

KK 606607
KM Normal depth channel route from C606 to C607
KM Source: 200 Scale Mapping
RS 2 FLOW -1
RC 0.020 0.055 0.035 1061.0 0.0286
RX 1000.01032.01082.01095.01105.01117.01123.01153.0
RY 1704.3 1704.0 1703.5 1700.0 1700.0 1703.0 1704.0 1706.0•

1212
1213
1214

1215
1216
1217
1218
1219
1220
1221

KK
KM
HC

C606
Hydrograph combine C606R + C6050 at C606

2



211J
Sub-Basin 211J

The Clark Unit Hydrpgraphis used for this basin.
The Urban· time-area relation is used for this basin.

Time of Concentration for this sub-basin is based on the following:
6-Hour Rainfall, ·Pattern.NO. 1.00
An rainfall areal .reduction factor of 1.000

EXCESS RAINFALL VALUES EXCEEDED IN 5-MlNUTE INTERVALS
5 1D 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.48 .48.48 .17 .14 .14 .06 .06 .06 .05 .05 .05 .01 .01 .01 .01 .01 .01

•
39.190.166.200.23

0.099

L= 0.249 miles, S= 166 feet/mile, Kb= .03

0.015
0.08

0.096

KK
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
BA
LG
UC

1222
1223
1224
1225
1226
1227
1228
1229
1230
1231
1232
1233
1234
1235
1236
1237
1238
1239
1240
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LINE ID 1 .....•. :2 ••••••• 3 .•..... 4 5 6 7 ..•.... 8 9 ..•.. . 10

1241
1242

VA
UA

o
100

16 30 65 77 84 90 94 97

1243
1244
1245

KK
KM
HC

C607
Hydrograph combine 606607 + 211J at C607

2

1246
1247
1248
1249
1250
1251
1252

1253
1254
1255

1256
1257
1258
1259
1260
1261
1262

KK 607608
KM Normal depth channel route from C607 to C608
KM Source: 200 Scale Mapping
RS 2 FLOW -1
RC 0.040 0.050 0.0351008.00.0145
RX 1000.0 1060.0 1070.0 1082.0 1083.0 1095.0 1115.0 1133.0
RY 1688.01686.01684.01681.01681.01684.01685.01685.4

KK e608
KM Hydrograph combine C608L + 607608 at C608
HC 2

KK 608613
KM Normal depth channel route from C608 to e613
KM Source: HEC-2 Cross Section: AS 3.421
RS 2 FLOW -1
RC 0 . 10 0 0 . 04 5 0 • 1 00 13 38. a 0 . 0:2 0:2
RX 9885.0 9887.9 9957.3 9986.710012.910054.710086.310122.2
RY 1670.2 1670.1 1668.0 1660.0 1659.9 1661.6 1669.9 1670.8

•
* * Move to· the top of Sunflower Wash

211M
Sub-Basin 211M

The Clark Unit Hydrograph is used for this basin.
The Urban time~arearelationisused for this basin.

Time of Concentration for thissub:-basin is based on the following:
6-Hour Rainfall, Pattern No. 1.00
An rainfall areal reduction factor of 0.999

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
5 10 15 20 25 3D 35 40 45 50 55 60 65 70 75 80 85 90

.48.48.48.17.14.14.07.07.06.06.06.05.01.01.01.01 .01.01

50.050.185.700.25
0.094

L= 0.541 miles, S= 266 feet/mile, Kb= .03

0.081
0.07

0.125

KK
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
BA
LG
UC

1263
1264
1265
1266
1267
1268
1269
1270
1271
1272
1273
1274
1275
1276
1277
1278
1279
1280
1281

HEC-l INPUT PAGE 30

LINE ID 1 .....•. 2 3 4 ..•.... 5 6 7 8 9 10

1282
1283

1284
1285
1286
1287
1288
1289
1290

UA 0 16 30 65 77 84 90 94 97
UA 100

KK 610611
KM Normal depth channel route from C610to 161-1
KM Source: HEC-2Cross Section: SU 0.216
RS 2 FLOW -1
RC 0.050 0.045 0.050 1090.0 0.0211
RX 9911.9 9948.1 9973.6 9988.6 10007.1 10027.0 10049.8 10143.7
RY 1699.3 1691.7 1686.3 1680.1 1679.7 1686.6 1687.3 1698.6 •



Time of Concentration for this sub-basin is based on the following:
6-Hour Rainfall, Pattern No. 1.00
An rainfall. areal reduction factor of 1. 000

EXCESS RAINFALL VALUES EXCEEDED IN 5 -MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

. 4 9 . 48 . 48 . 18 . 15 . 14 . 07 • 07 • 07 • 06 . 06 . 06 . 01 . 01 . 01 .01 . 01 . 01

The Clark Unit Hydrograph is used for this basin.
The Urban time-area relation is used for this basin.

211N
Sub-Basin 211N

979490847765

56.58

30

0.18

16

5.700.25
0.078

5

L= 0.261 miles, S= 235feet/mile, Kb= .03

0.020
0.07

0.088
o

100

KK
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
BA
LG
UC
UA
UA

1291
1292
1293
1294
1295
1296
1297
1298
1299
1300
1301
1302
1303
1304
1305
1306
1307
1308
1309
1310
1311

•

1312
1313
1314

KK C611R
KM Hydrograph combine 610611 + 211N at C611 right branch
He 2

ID 1 2 3 ...•... 4 5 6 7 8 9 •..... 10

HEC-l INPUT

KK 2110
KM Sub-Basin 2110
KM
KM The Clark Unit Hydrograph is used for this. basin.
KM The Urban time-area relation is used for this basin.
KM
KM Time of Concentration for this sub-basin is based on the follo~ing:

KM 6-Hour Rainfall, Pattern No. 1.00
KM An rainfall areal reduction factor of 0.999
KM
KM EXCESS RAINFALL VALUES EXCEEDED IN 5 -MINUTE INTERVALS
KM 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90
KM .48 .48 .48 .17 .14 .14 .06 .06 .06 .06 .05 .05 .01 .01 .01 .01 .01 .01
KM

L= 0.371 miles, S=

PAGE 31

97949084

45.31

65 77

257 feet/mile, Kb= .03

30

0.18

16

5.700.25
0.084

5

0.041
0.08

0.104
o

100

KM
KM
BA
LG
UC
UA
UA

LINE

1329
1330
1331
1332
1333
1334
1335

1315
1316
1317
1318
1319
1320
1321
1322
1323
1324
1325
1326
1327
1328

•
1336
1337
1338
1339
1340
1341
1342
1343
1344

KK
KM
RS
SV
SV
SE
SE
SO
SO

C6090
Reservoir route at

1 ELEV 1694.0
0.00 0.10 0.21
3.39 3.60 3.80

1694.0 1695.0 1696.0
1702.0 1702.2 1702.4

o 6 16
108 149 209

C609.

0.50
4.00

1697.0
1702.6

33
289

0.86
4.10

1698.0
1702.8

48
390

1.40
4.30

1699.0
1703.0

59
512

1.93
4.50

1700.0
1703.2

68
658

2.60
4.70

1701.0
1703.4

75
829

3.10
4.90

1701.6
1703.6

79
1025

3.20
5.10

1701.8
1703.8

85
1247

1345
1346
1347
1348
1349
1350
1351

KK 609611
KM Normal depth channel route from C609 to C611
KM Source: 200 Scale Mapping
RS 2 FLOW -1
RC 0.035 0.050 0.035 470.0 0.0200
RX 1000.01025.01050.01054.01064.01068.01088.01103.0
RY 1690.0 1688.0 1684.0 1682.0 1682.0 1684.0 1688.0 1690.0

•

1352
1353
1354

KK C6111
KM Hydrograph combine 609611 + C611R at C611I
HC 2

D611L
Hydrograph diversion at C611. Main flow continues in the left branch.•

1355
1356
1357
1358
1359
1360
1361
1362
1363

1364
1365

KK
KM
RS
SV
SV
SE
SE
SO
SO

KK
KM

C6110
Reservoir route at

1 ELEV 1668.4
0.00 0.41 1.10
7.06 7.14 7.22

1674.01676.01678.0
1685.0 1685.2 1685.4

o 0 86
225 262 313

C611.

2.49
7.31

1680.0
1685.6

117
378

4.34
7.39

1682.0
1685.8

141
460

6.64
7.47

1684.0
1686.0

162
558

6.72
7.56

1684.2
1686.2

164
673

6.81
7.64

1684.4
1686.4

170
807

6.89
7.72

1684.6
1686.6

181
958

6.97
7.81

1684.8
1686.8

199
1118



1366
1367
1368
1369
1370
1371

KM Diverted flow is in the right branch. •DT D611R
DI 0 0 86 117 141 162 164 170 181 199
Dr 225 262 313 378 460 558 673 807 958 1118
DQ 0 0 86 117 141 162 164 165 167 169
DQ 171 173 175 176 178 180 182 183 185 lS7

HEC-1 INPUT PAGE 32

LINE 10 .•..... 1 ..•.... 2.· 3 ....•.. 4 5 6 7 .. '.' .. ·.8 9 10

* * NOTE: 612613 is too short to route

KK 611612
KM Normal depth channel route from C611 to C612
KM Source: 200 Scale Mapping
RS 4 FLOW -1
RC 0.040 O.OlS 0.040 925.0 0.0270
RX 1000.0 1020.0 1023.0 1041.0 1059.0 1060.2 1071.2 1136.2
RY 1666.0 1664.0 1663.5 1663.9, 1663.5 1663.9 1664.0 1666.0

1372
1373
1374
1375
1376
1377
1378

1379
1380
1381
1382
1383
1384
1385
1386
1387
1388
1389
1390
1391
1392
1393
1394
1395
1396
1397
1398
1399

1400
1401
1402

KK
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
BA
LG
UC
UA
UA

KK
KM
HC

211P
Sub-Basin 211P

The Clark Unit Hydrograph is used for this basin.
The Urban time-area relation is used for this basin.

Time of Concentration for this sub-basin is based on the following:
6-Hour Rainfall, Pattern No. 1.00
An rainfall areal reduction factor. of 1.000

EXCESS RAINFALL VALUES EXCEEDED IN 5 -M.INUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.4 9 . 49 . 49 . 1a .15 .15 . 07 . 07 . 07 . 07 . 07 . 07 . 01 . 01 . 01 . 01 . 01 . 01

L= 0.307 miles, S= 192 feet/mile, Kb= .03

0.033
0.08 0.15 7.00 0.11 45.00

0.100 0.077
0 5 16 30 65 77 84 90 94

100

C612
Hydrograph combine 611612 + 211P at C612

2

97

•

I D. . • . . . . 1 . . • . •. . 2·. . . . . • . 3 . . . ... . . 4. • • .. .... . 5 . . . . . • . 6 . . . . . .. 7 • . . . . . . 8 • . . . . • . 9 . .. . . ... 10

KK C621L

HEC-1 INPUT

KK C613
KM Hydrograph combine60S613 + C612 at C613
HC 2

•

PAGE 33

97

L= 0.508 miles, S= 181 feet/mile, Kb= .03

The Clark Unit Hydrograph is used for. this· basin.
The Urban time-area relation is used for this basin.

Time of Concentration for this sub-basin is based on the following:
6-Hour Rainfall l Pattern No~ 1.00
An rainfall areal reduction factor of 0.999

EXCESS RAINFALL VALUES EXCEEDED IN 5-MlNUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.47 .46.46 .16 .12,.12 .05 .05 .. 05 .04 .04 .04 .01 .01 .01 .01 .01 .01

0.096
0.11 0.26 4.35 0.36 42.40

0.138 0.091
0 5 16 30 65 77' 84 90 94

100

211L
Sub-;-Basin 211L

KK 613621
KM Normal depth channel route from C613 to C621
KM Source: HEC-2 Cross Section: AS 3.241
RS 1 FLOW -1
RC 0.100 0 .045 0.100 718.0 0.0251
RX 9695.4 9884.0 9985.0 9991.1 10033.8 10062.8 10097.5 \10165.1
RY 1655.5 1647.5 1645.8 1641.1 1640.6 1642; 1 1648.7 1654.3

KK
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM

KM
BA
LG
UC
UA
UA

1403
1404
1405

1406
1407
1408
1409
1410
1411
1412

LINE

• 1413
1414
1415
1416
1417
1418
1419
1420
1421
1422
1423
1424
1425
1426
1427
1428
1429
1430
1431
1432
1433

1434



ID 1 ..•..•. 2 .•..... 3.' ..••.. 4 ..•..•• 5 ...••.. 6 •.•.... 7 ..••... 8 .•.... '.9 '.• 10

10 .•••... 1 ..••... 2 •..•.•. 3 •..•.•. 4 •••.••• 5 .•••••• 6 ••.•••• 7 .••..•• 8 ..•.•.. 9 ..•.•. 10

KM Hydrograph combine 613621 + 211L at C621 left branch

HC 2

KK 616617
KM Normal depth channel route from C616 to C617
KM Source: 200 Scale Mapping
RS 2 FLOW -1
RC 0.070 0.060 0.070 1131.0 0.0553
RX 1000.0 1008.0 1015.0 1045.0 1050.0 1080.0 1100.0 1110.0
RY 1834.0 1832.0 1830.0 1826.0 1826.0 1830.0 1834.0 1836.0

PAGE 35

PAGE 34
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9794908477

65.990.18

HEC-1 INPUT

5.700.25
0.330

L= 0 .255 miles, S= 295 feet/mile, Kb= .03

Time of Concentration for this sub-basin is based on the following:
6-Hour Rainfall, Pattern No. 1.00
An rainfall areal reduction factor of 1.000

The Clark Unit Hydrograph is used for this basin.
The Urban time-area relation is used for this basin.

HEC-1 INPUT

The Clark Unit Hydrograph is used for this basin.
The Urban time-area relation is used for this basin.

Time of Concentration for this sub-basin is based on the following:
6~Hour Rainfall, Pattern No. 1.00
An rainfall areal reduction factor of 1.000

L= 0.831 miles, S= 214 feet/mile, Kb= .03

L= 0.572 miles, S= 271 feet/mile, Kb= .03

The Clark Unit Hydrograph is used for this basin.
The Urban time-area relation is used for this basin.

Time of Concentration for this sub-basin is based on the following:
6-Hour Rainfall, Pattern No. 1.00
An rainfall areal reduction factor of 0.999

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.49 .49 .49 .18 .15 .15 .07 .07 .07 .07 .07 .06 .02 .02 .02 .02 .02 .02

0.027

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
5 10 15 20 25 30 15 40 45 50 55 60 65 70 75 80 85 90

.48 .47 .47 .17 .14 .13 .06 .06 .06 .05 .05 .04 .01' .01 .01 .01 .01 .01

211U
Sub-Basin 211U

0.084
0.08 0.25 5.70 0.18 37.77

0.125 0.096
0 5 16 30 65 77 84 90 94

100

C617L
Hydrograph combine 616617 + 211R at C617 left branch

2

211R
Sub-Basin 211R

EXCESS RAIN'FALL VALUES EXCEEDED INS-MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.48 .47 .47 .17 .13.13 .06 .06 .05 .05 .04 .04 .01 .01.01 .01 .01 .01

0.021
0.08 0.25 5.70 0.18 30.04

0.083 0.071
0 5 16 30 65

100

2110
Sub-Basin 2110

Move to the top of Arrow' Wash

LG 0.07
UC 0.163

KK
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
BA

KK
KM
HC

KK
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
BA
LG
UC
UA
UA

KK
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
BA
LG
UC
UA
UA

• 1435
1436

1437
1438
1439
1440
1441
1442
1443
1444
1445
1446
1447
1448
1449
1450
1451
1452
1453
1454
1455
1456
1457

LINE

1458
1459
1460
1461
1462
1463
1464

1465

• 1466
1467
1468
1469
1470
1471
1472
1473
1474
1475
1476
1477
1478
1479
1480
1481
1482
1483
1484
1485

1486
1487
1488

1489
1490
1491
1492
1493
1494
1495
1496
1497
1498
1499
1500
1501
1502
1503
1504
1505

• LINE

1506
1507



1508
1509

1510
1511
1512
1513
1514
1515

UA 0 16 30 65 77 84 90 94 97 •VA 100

1<1< D614L
KM Hydrograph diversion at C614. Main flow continues in the left branch.
KM Diverted flow is in the right branch.
DT D614R
DI 0 4.3 8.5 20.0 49.0 85.5
DO 0 2.5 5.0 13.5 35.0 60.0

1516
1517
1518

1<1< C617
KM Hydrograph combine C617L + D614L at C617
HC 2

1519
1520
1521
1522
1523
1524
1525

K1< 617618
KM Normal depth channel route from C617 to C618
KM Source: HEC-2 Cross Section: AR 0.836
KS 3 FLOW -1
RC 0 . 070 0 . 06 0 0 • 07 0 1912 . 0 0 . 0345
RX 9983.3 9987.2 9989.2 9991.1 10031.5 10053.5 10070.6 10097.7
RY 1766.51762.31760.21758.11757.81760.81764.21770.6

Time of Concentration for this sub-basin is. based on the following:
6-Hour Rainfall,Pattern No. 1.00
An rainfall areal reduction factor. of 0.999

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.47 .47 .46 .16.13 .12 .06 .05.05 .04.03 .03 .01 .01.01 .01 .01 .01

211S
Sub;..Basin 211S

•PAGE 36

9794908477

HEC-l INPUT

L= 0.445 miles I S= 272 feet/mile, Kb= .07

The ClarkUni t Hydrograph is used for this basin.
The Urban time-area relation is used for this basin.

0.050
0.11 0.31 5.70 0.19 30.06

0.175 0.154
0 5 16 30 65

100

1<1<
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
BA
LG
UC
UA
UA

1526
1527
1528
1529
1530
1531
1532
1533
1534
1535
1536
1537
1538
1539
1540
1541
1542
1543
1544
1545
1546

LINE I D... • .. •1. • ... . . 2 • . . • . .. 3 . •.• . . •4. . . . . . .5 . . .• . • . 6 . . . . • '.' 7·. . '. . • .. 8 • . . . . . . 9. • • • . . 1 0

1547
1548
1549

1<1< C618I
KM Hydrograph combine 617618 + 211S atC618 I
HC 2

1550
1551
1552
1553
1554
1555
1556
1557
1558

1<1< C6180
KM Reservoir route at C618.
RS 1 ELEV 1730.6
SV o. 00 0.06 0.24 0.50 0.75 1.20 1.66 2.30 2.94 3.20
SV 3.30 3.40 3.60 3.80 3.90 4.10 4.30 4.50 4.65 5.0
SE 1730.6 1736. a 1738.0 1739.0 1740.0 1741.0 1742.0 1743.0 1744.0 1744.3
SE 1744.4 1744.6 1744.8 1745.0 1745.2 1745.4 1745.6 1745.8 1746.0 1746.2
SO 0 2.6 3.0 3.1 3.2 3.3 3.5 3.6 3.7 3.7
SO 3.8 8 21 48 88 143 212 295 390 499

1559
1560
1561

1<1< BBG14R
KM Retrieve previously diverted hydrographat C614 in the right branch.
DR D614R

1562
1563
1564
1565
1566
1567
1568

1<1< 614615
KM Normal depth channel route from C614 to C615
KM Source: Hydrology Field· Reconnaissance
RS 3 FLOW -1
RC 0.040 0.018 0.040 1114.0 0.0397
RX 1000.0 1020.0 1025.0 1059.0 1091.0 1093.0 1098.0 1103.0
RY 1828.0 1822.0 1821~5 1822.2 1821.8 1822.0 1824.0 1826.0

1569
1570
1571
1572
1573
1574
1575
1576
1577
1578
1579
1580

1<K
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM

211V
Sub-Basin 211V

The Clark Unit Hydrographis used for this basin.
The Urban. time-area relation is used for this basin.

Time of Concentration for this· sub-basin is based on the following:
6-Hour Rainfall, Pattern No. ~.OO

An rainfall areal'reduction·factarof 1.000

EXCESS RAINFALL VALUES EXCEEDED IN 5-MlNUTE INTERVALS
10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 •



.50 .50 .50 .19 .16.16 .08 .08 .08 .08 .08 .08 .02 .02 .02 .02 .02 .02

L= 0.222 miles I S= 212 feet/mile, Kb= .04• 1581
1582
1583
1584
1585
1586
1587
1588
1589

KM
KM
KM
KM
BA
LG
UC
UA
UA

0.005
0.06

0.096
o

100

0.25
0.170

5

5.80

16

0.18

30

90.00

65 77 84 90 94 97

HEC-1 INPUT PAGE 37

LINE ID .•..... 1 2 3 ,; .4 ...•..• 5 6 7 8 .•..... 9 .•.... 10

1590
1591
1592

KK
KM
HC

C615
Hydrograph combine 614615 + 211V at C615

:2 0.03

1593
1594
1595
1596
1597
159B

1599
1600
1601
1602
1603
1604
1605

KK D615L
KM Hydrograph diversion at C615. Main flow continues in the left branch.

KM Diverted flow is in the right branch.

DT D615R
D1 0 1.3 2.5 5.3 8.6 14.2 23.0 36.8 55.5 77.5

DQ 0 0 0 1.3 2.6 4.2 7.0 12.8 19.5 29.5

KK 615618
I<M Normal depth channel. route from C615 to C618

KM Source: Hydrology Field Reconnaissance
RS 1 FLOW -1
RC 0.040 0.018 0.040 499.0 0.1338
RX 1000.0 1008.0 1009.2 1013.2 1027.2 1028.4 1036.4 1045.4

RY 1800.4 1799.6 1799.2 1798.8 1798.3 1798.7 1798.9 1800.4

KK 618619
KM Normal depth channel routefromC618 to C619
KM Source: HEC-2 Cross Section: AR 0.441
RS 3 FLOW -1
RC 0.070 0.060 0.070 1837.0 0.0285
RX 9870.6 9928.6 9957.1 9996.9 10004.9 10022.1 10062.0 10116.4
RY 1709.2 1700.9 1698.8 1690.0 1689.8 1699.6 1700.3 1711.3•

1606
1607
1608

1609
1610
1611
1612
1613
1614
1615

KK
KM
HC

C618
Hydrograph combine C6180 + 615618 at C618

2 0.19

211T
Sub-Basin 2l1T

The Clark Unit Hydrograph is used for this basin.
The Urban time-area relation is used for this basin.

Time of Concentration for this sub-basin is based on the following:
6-Hour Rainfall, Pattern No. 1.00
An rainfall areal reduction factor of 0.999

EXCESS RAINFALL VALUES EXCEEDED IN 5-MlNUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 ao 85 90

.49 .49 .49 .18 .15 .15 .07 .07 .07 .07 .06 .06 .01 .01 .01 .01 .01 .01

PAGE 38
0.18 64.25
HEC-1 INPUT

5.700.25

L= 0.488 miles, S= 250 feet/mile, Kb= .03

0.066
0.07

KK
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
BA
LG

1616
1617
1618
1619
1620
1621
1622
1623
1624
1625
1626
1627
1628
1629
1630
1631
1632
1633

LINE ID 1 •.•.••. 2 ••.•... 3 ••....• 4 ..••.• ,; 5 ••.•••. 6 •••••.. 7 •.•••.. 8 •..•... 9 ••.•.• 10

1634
1635
1636

UC
UA
UA

0.117
o

100

0.090
5 16 30 65 77 84 90 94 97

1637
1638
1639

KK C619L
KM Hydrograph combine 618619 + 211T at C619 left branch
HC 2

•
1640
1641
1642

1643
1644
1645
1646
1647
1648
1649

KK BB615R
KM Retrieve previously diverted hydrograph at CG15 in the right branch.
DR D615R

KK 615619
KM Normal depth channel route from C615 to C619

KM Source: Hydrology Field Reconnaissance

RS 6 FLOW -1

RC 0.045 0.024 0.025 2444.0 0.0493
RX 1000.0 1009.3 1018.5 1037.0 1039.3 1053.0 1065.0 1065.0

RY 1727.2 1726.5 1725.8 1724.4 1724.6 1725.8 1725.9 1725.9



1650
1651
1652

KK C6191
KM Hydrograph combine·· C619L+ 615619 at C619I
HC 2 0~25 •

1653
1654
1655
1656
1657
1658
1659
1660
1661
1662
1663

1664
1665
1666
1667
1668
1669
1670
1671

KK C6190
KM Reservoir route at C619.
RS 1 ELEV 1675.6
SV 0.00 1. 72 2.98 4.70 7.00 7.08 7.17 7.26 7.34 7.43
SV 7.51 7.60 7.69 7.77 7.86
SE 1675.6 1686.0 1688.0 1690.0 1692.0 1692.2 1692.4 1692.6 1692.8 1693.0
SE 1693.2 1693.4 1693.6 1693.8 1694.0
SQ 0 4 25 72 128 155 163 172 178 187
SQ 195 213 238 273 318 374 441 518 606 706
SE 1675.6 1676.0 1678.0 1680.0 1682.0 1684.0 1686.0 1688.0 1690.0 1692.0
SE 1692.2 1692.4 1692.6 1692.8 1693.0 1693.2 1693.4 1693.6 1693.8 1694.0

KK D619R
KM Hydrogr~ph diversion at C619. Main flow continues in the right branch.
KM Diverted flow is in the left branch.
DT D619L
D1 0 4 25 72 128 155 163 172 178 187
Dl 195 213 238 273 318 374 441 518 606 706
DQ 0 0 0 0 0 0 0 0 0 0
DQ 8 24 49 83 128 182 249 326 412 512

HEC~l INPUT PAGE 39

LINE ID 1 •. ~ ...• 2 3 •...... 4 5 •...... 6 7 8 ....••. 9 •.•.•. 10

1672
1673
1674

KK 619620
KM
RT

Lag route through Palisades Plaza storm drain
1

1675
1676
1677

1678
1679
1680
1681
1682
1683
1684

KK BB619L
KM Retrieve previously diverted hydrograph at C619 in the left branch.
DR D619L

KK 619620
KM Normal depth. channel route from C619 to C620 in Fountain Hills Blvd.
KM Source: 200 Scale Mapping. Similiar to 523548
RS 1 FLOW-l
RC 0.040 0.024 0.040 800.0 0.0288
RX 918.0 940.0 960.0 1000.0 1040.0 1040.1 1044.1 1088.1
RY 1648.0 1645.8 1643.8 1644.7 1644.0 1644.5 1644.5 1648.0 •

1685
1686
1687
1688
1689
1690
1691
1692
1693
1694
1695
1696
1697
1698
1699
1700
1701
1702
1703
1704
1705

KK
KM
KM
KM
K.M
KM
K.M
K.M
KM
KM
KM
KM
KM
KM
KM
KM
BA
LG
UC
UA
UA

211W
Sub-Basin 211W

The Clark Unit Hydrograph is used for this basin.
The Urban time-area relation is used for this basin.

Time of Concentration for this sub-basin is based on the following:
6~Hour Rainfall, Pattern No. 1.00
An rainfall areal reduction factor of 1.000

EXCESS RAINFALL VALUES EXCEEDED IN 5-MlNUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.49 .49 .49 .19 .16 .15.08 .08 .07 .07 .07 .07 .02 .02 .02 .02 .02 .02

L= 0.289 miles, S= 173 feet/mile, Kb= .03

0.030
0.06 0.25 5.70 0.18 73.65

0.100 0.079
0 5 16 30 65 77 84 90 94 97

100

1706
1707
1708

KK
KM
HC

C620R
Hydrograph combine 619620 + R619L + 211W at C620right branch

3 0.28

HEC-1 INPUT

ID ·1.·...• ~ .. 2 ..•••••• 3 4 5 ....•.. 6.· 7 •...... 8 '.' ..9 10

KK BB611R
KM Retrieve previously diverted hydrogra.ph at C611 in the right branch.
DR D611R

•
PAGE 40

Lag route through Palisades Plaza storm drain
1

KK 611620
KM
RT

712
713
714

LINE

1709
1710
1711



• 1715
1716
1717

KK
KM
HC

C620
Hydrograph combine 611620 + C620R at C620

2 0.42

1718
1719
1720
1721
1722
1723
1724

KK 620621
KM Normal depth channel route from C620 to C621
KM Source: HEC-2 Cross Section: AR 0.081
RS 1 FLOW -1
RC 0.050 0.050 0.050 915.0 0.0394
RX 9790.0 9790.1 9972.2 9994.8 10004.9 10029.7 10048.6 10125. a
RY 1657.9 1657.5 1656.4 1646.8 1646.8 1657.8 1657.0 1657.9

1725
1726
1727

KK C6Z1
KM Hydrograph combine C621L + 620621 at C621
HC 2 7.93

1728
1729
1730
1731
1732
1733
1734

KK 621622
KM Normal depth channel route from C621 to C622
KM Source: HEC-2 Cross Section: AS 2.785
RS 6 FLOW -1
RC 0.100 0.045 0.100 3830.0 0.0144
RX 9827.3 9922.9 9951.0 10000.0 10002.7 10044.7 10071.6 10076.8
RY 1615 . 2 1611 . 0 1604 . 1 160 0 .8 16 01 . 5 16 01 . 6 1611 . 0 1613 . 9

EXCESS RAINFALL VALUES EXCEEDED IN 5-MlNUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.48 .48 .48 .17 .14 .14 .06 .06 .06 .05 .05 .05 .01 .01 .01 .01 .01 .01

Time of Concentration for this sub-basin is based on the following:
6-Hour Rainfall, Pattern No. 1.00
An rainfall-areal reduction factor of 0.997

The Clark Unit Hydrograph is used-for this basin.
The Urban time-area relation is used for this basin.

211X
Sub-Basin 211X

979490847765

56.64

30

0.26

16

4.900.26
0.151

5

L= 0.929 miles, S= 111 feet/mile, Kb= .03

0.214
0.10

0.213
o

100

KK
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
BA
LG
UC
UA
UA

1735
1736
1737
1738
1739
1740
1741
1742
1743
1744
1745
1746
1747
1748
1749
1750
1751
1752
1753
1754
1755• HEC-1 INPUT PAGE 41

LINE ID 1 .....•. 2 ....•.. 3 ••..... 4 .....•. 5 •...... 6 .•.•.•• 7- ..•••.. 8 .•.•••• 9 ..•••. 10

1756
1757
1758

KK C622R
KM Hydrograph combine 621622 + 211X at C622 right branch
HC 2

Move to the top of Tulip Wash

211A
Sub-Basin 211A

The Clark Unit Hydrograph is used for this basin.
The Urban time-area relation is used for this basin.

Time of Concentration for this sub-basin is based on the following:
6-Hour Rainfall, Pattern No. 1.00
An rainfall areal. reduction factor of 0.998

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.47 .47 .47 .16 .13 .12 .06 .06 .05 .04 .04 .03 .01 .01 .01 .01 .01 .01

97

709

22.67

1772.0

94

16.61
45.70

1770.0
1777.4

665

90

11.BO
44.60

1768.0
1777.2

620

84

7.98
43.70

1766.0
1777.0

570

77

5.06
42.70

1764.0
1776.8

513

65

23.09

2.95
41.60

1762.0
1776.6

427

30

0.18

1.52
40.60

1760.0
1776.4

320

C600.

16

5.700.25
0.124

5

L= 0.820 miles, S= 248 feet/mile, Kb= .03

0.143
0.09

0.158
o

100

C6000
Reservoir route at

1 ELEV 1754 . 0
0.00 0.14 0.62

30.07 38.71 40.50
1754.0 1756.D 1758.0
1774.0 1776.0 1776.36

o 55 183

KK
KM
RS
SV
SV
SE
SE
SQ

KK
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
BA
LG
UC
UA
UA

1759
1760
1761
1762
1763
1764
1765
1766
1767
1768
1769
1770
1771
1772
1773
1774
1775
1776
1777
1778
1779

1780
1781
1782
1783
1784
1785
1786
1787•



600601
Normal depth channel route fromC600 to C601
Source: HEC-2Cross Section: TU 1.538

3 FLOW -1
0.040 O~025 0.040 2406~0 0.0176

9945.6 9959.4 9968.3 9985.910000.010017.210038.710058.8
1734.51732.31727.91726.21725.01727.71735.21736.0

1788

1789
1790
1791
1792
1793
1794
1795

SQ

KK
KM
KM
RS
RC
RX
RY

750 789 795 795 812 849 906 984 1084 •
LINE

HEC-1 INPUT

I D. . . . . . . 1 . . . . ... ~:2 •• • • • • • 3 . . . . . . . 4 . . . . . . . 5 . . .... . . 6 . . . . . . . 7 . . . . . . . 8 . . . . . . . 9 . . . . . . 10

PAGE 42

KK 601602
KM Normal depth channel route from C601 to C602
KM Source: HEC-2 CrossSection:TU 1.102
RS 3 FLOW -1
RC 0.065 0.040 0.055 1765.0 0.0146
RX 9916.9 9959.1 9965.8 9980.2 10004.0 10019.5 10047.3 10094.1
RY 1699.9 1699.8 1696.4 1689.8 1688.9 1695.7 1698.2 1698.4

1796
1797
1798
1799
1800
1801
1802
1803
1804
1805
1806
1807
1808
1809
1810
1811
1812
1813
1814
1815
1816

1817
1818
1819

1820
1821
1822
1823
1824
1825
1826

1827
1828
1829
1830
1831
1832
1833
1834
1835
1836
1837
1838
1839
1840
1841
1842
1843

KK
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM

KM
SA
LG
UC
UA
UA

KK
KM

HC

KK
KM
KM
KM
KM
KM
KM
KM

KM
KM
KM
KM
KM

KM
KM
KM
BA

211B
Sub;..Basin 211B

The Clark Unit HydrQgraph is used for this basin.
The Urban time-area relation is used for this basin.

Time of Concentration for this sub-basin is based on the following:
6-HourRainfall, Pattern No. 1.00
An rainfall areal reduction factor of 0 . 999

EXCESS RAINFALL VALUES EXCEEDED IN 5-M1NUTE INTERVALS
5 10 15 20 25 3~ 35 40 45 50 55 6n 65 70 75 80 85 90

.47 .47.46 .16 .13 .12 .05 .05 .05 .·04 .04 .03 .00 .00 .00 .00 .00 .00

L= 0.618 miles (S= 244 feet/mile, Kb= .03

0.109
0.09 0.25 5.80 0.18 20.22

0.138 0.099
0 5 16 30 65 77 84 90 94 97

100

e601
Hydrograph combine 600601 + 211Bat C601

2

211C
Sub-Basin 211C

The Clark Unit Hydrographis used for this basin.
The Urban time-area relation is used for this basin.

Time· of Concentration. for this sub-basin is based on the following:
6-Hour Rainfall, Pattern No. 1.00
An rainfall areal reduction factor of 0.999

EXCESS RAINFALL VALUES EXCEEDED IN 5-MlNUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.4.8 .48 .48 .17 .14 .14 .06 .06 .06 .05.05 .05 .01 .01 .01 .01 .01 .01

L= 0.479 miles, S= 154 feet/mile, Kb= .03

0.043
HEC-1 INPUT PAGE 43

•

LINE

1844
1845
1846
1847

1848
1849
1850

1851
1852
1853
1854
1855
1856
1857
1858
1859
1860

1D 1 ...•... 2 3 4 5 6 .......• 7 8 .•...... 9 10

LG 0.08 0.25 5.70 0.18 44.48
UC 0.138 0.137
UA 0 5 16 30 65 77 84 90 94 97
UA 100

KK C602L
KM Hydrograph combine 601602 + 211C at C602 left branch
HC 2

KK 211D
KM Sub-Basin 211D
KM
KM The Clark Unit Hydrograph is used for this basin.
KM The Urban·· time-area relation is used for this basin.
KM
KM Time of Concentration for this sub-basin is based on the following:
KM 6 -Hour Rainfall, Pattern No. 1.00
KM An rainfall areal reduction factor of 0.999
KM •



EXCESS RAINFALL VALUES EXCEEDED IN 5-MlNUTE INTERVALS
5 10 15 20 29 30 35 40 45 50 55 60 65 70 75 80 85 90

.46 .45 .45 .15 .11 .11 .04 .04 .04 .03 .03 .03 .01 .01 .01 .01 .01 .01

L= 0.686 miles, S= 115 feet/mile, Kb= .03• 1861
1862
1863
1864
1865
1866
1867
1868
1869
1870
1871

KM
KM
KM
KM
KM
KM
BA
LG
UC
UA
UA

0.071
0.08

0.183
o

100

0.25
0.189

5

3.85

16

0.46 37.42

30 65 77 84 90 94 97

1872
1873
1874

KK
KM
HC

C602
Hydrograph combine C602L + 211D at C602

2

1875
1876
1877
1878
1879
1880
1881

KK 602603
KM Normal depth channel·· route from C602 to C603
KM Source: HEC-2 Cross Section: LE 0.672
RS 3 FLOW -1
RC 0.060 0.045 0.060 2610.0 0.0211
RX 9891.9 9963.9 9986.5 10000.0 10012.7 10023.8 10085.0 10176.4
RY 1653.51653.51644.41644.11645.01649.81651.71656.7

1882
1883
1884
1885
1886
1887
1888

KK 211E
KM Sub-Basin 211E
KM
KM The Clark Unit Hydrograph is used for this basin.
KM The Urban time-area relation is used for this basin.
KM
KM Time of Concentration for this sub-basin is based on the following:

HEC-1 INPUT PAGE 44

LINE ID 1 ...•... 2 3 4 5 6 7 8 .....•. 9 10

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.48 .47 .47 .17 .13 .13 .06 .06 .06 .05 .04 .04 .01 .01 .01 .01 .01 .01

6-Hour Rainfall, Pattern No. 1.00
An rainfall areal reduction factor of 0.998

L= 0.609 miles, S= 118 feet/mile, Kb= .03•
1889
1890
1891
1892
1893
1894
1895
1896
1897
1898
1899
1900
1901
1902

KM
KM
KM
KM
KM
KM
KM
KM
KM
BA
LG
UC
UA
UA

0.156
0.08

0.171
o

100

0.25
0.101

5

5.10

16

0.24 42.21

30 65 77 84 90 94 97

1903
1904
1905

KK C603
KM Hydrograph combine 602603 + 211E at C603
HC 2

1906
1907
1908
1909
1910
1911
1912

KK 603622
KM Normal depth channel route from CG03 to C622
KM Source: HEC-2 Cross Section: LE 0.287
RS 4 FLOW -1
RC 0.060 0.045 0.060 2745.0 0.0204
RX 9883.0 9929.7 9967.3 9991~6 10042.2 10073.6 10177.6 10194.5
RY 1619.41618.71611.81602.11603.31609.41610.51610.6

ID 1 •...•.. 2 .....•. 3 4 ••.•••. 5 .••••.. 6 7 •...•.. 8 .•..••. 9 •..... 10

EXCESS RAINFALL VALUES EXCEEDED IN 5-MlNUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.48 .48 .48 .17 .14 .14 .06 .06 .06 .05 .05 .05 .01 .01 .01 .01 .01 .01

Time of Concentration for. this sub-basin is based on the following:
6-Hour Rainfall, Pattern No. 1.00
An rainfall areal reduction factor of 0.999

The Clark Unit Hydrograph is used for this basin.
The Urban time-area relation is used for this basin.

PAGE 45

979490847765

62.81

30

0.36

HEC-1 INPUT

16

4.300.25
0.158

5

L= 0.770 miles, S= 134 feet/mile, Kb= .03

0.113
0.08

0.183
o

100

211F
Sub-Basin 211F

KK
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
BA
LG
UC
UA
UA

LINE

1913
1914
1915
1916
1917
1918
1919
1920
1921
1922
1923
1924
1925
1926
1927
1928
1929
1930
1931
1932
1933

•



1934
1935
1936

KK C622L
KM Hydrograph combine 603622 + 211F· atC622 left branch
HC 2 •1937

1938
1939

KK
KM
HC

C622
Hydrograph combine C622R +C622L at C622

2

1940
1941
1942
1943
1944
1945
1946

KK 622549
KM Normal depth.channel route from C622 to C549
KM Source: HEC-2 Cross Section: AS 2.279
RS 5 FLOW -1
RC 0.113 0.125 0.120 1697.0 O. 0118
RX 9847.1 9851.0 9857.5 986:20810052.610062.810075.610084.6
RY 1573.5 1571.3 1567.2 1564.6 1565.1 1566.7 1573.7 1573.9

1947
1948
1949
1950
1951
1952
1953
1954
1955
1956
1957
1958
1959
1960
1961
1962
1963
1964
1965
1966
1967

1968
1969
1970

1971
1972
1973

KK
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
BA
LG
UC
UA
UA

KK
KM
HC

KK
KM
HC

211Y
Sub"-Basin 211Y

The Clark Unit Hydrograph is used for this basin.
The Urban time-area relation is used for this basin.

Time of Concentration· for this sub-.basin is based on the following:
6-Hour Rainfall, Pattern No. 1.00
An rainfall areal reduction factor of 0.999

EXCESS RAINFALL VALUES EXCEEDED INS-MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.49 .48 .48 .18.15 .14 .07 .07 .07 .06 .06 .06 .01 .01 .01 .01 .01 .01

L= 0.606 mi;Les,S: 147 feet/mile, Kb= .04

0.089
0.09 0.21 6.60 0.13 50.06

0.183 0.149
0 5 16 30 65 77 84 90 94 97

100

C549R
Hydrograph combine·622549 + 211Y at C549 right branch

2

C549
Hydrograph combine C549L+ C549R at C549

2

HEC-1 INPUT PAGE 46 •
LINE

1974
1975
1976
1977
1978
1979
1980

ID 1 ·.2.; . ~ 3 4 .....•. 5 ...•... 6 •...... 7 8 ...•... 9 ....•. 10

KK 549626
KM Normal depth channel route from C549 to C626
KM Source: HEC .. 2 Cross Section: AS 1.855
RS 6 FLOW -1
RC 0.113 0.125 0.120 2044.0 0.0171
RX 9943.2 9963.0 9985.6 9994.1 10007.6 10029.2 10150.5 10171.3
RY 1539.31534.51531.21528.31528.21531.71532.51537.4

KK 211M
KM Sub-Basin 211M

KK C626C
KM Hydrograph combine 549626 + 211Z at C626 main branch
He :2

1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001

2002
2003
2004

2005
2006

KK
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
BA
LG
UC
UA
UA

211Z
Sub-Basin 211Z

The Clark Unit Hydrograph is used for this basin.
The Urban time-area relation is used for this basin.

Time of Concentration .for this sub-basin is based on the following:
6-Hour Rainfall, ... Pattern No. 1. 00
An rainfall areal· reduction factor of 0.999

EXCESS RAINFALL VALUES EXCEEDED IN 5-MlNUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 B5 90

.46 .46 .46 .15 .12 .11 .05 .05.04 .03 .03 .03 .01 .01 .01 .01 .01 .01

L= 0.509 miles, S= 147 feet/mile, Kb= .04

0.OB3
0.14 0.27 4.50 0.34 34.43

0.171 0.126
0 5 16 30 65 77 84 90 94 97

100

•



The Clark Unit Ifydtograph is used for this basin.
The Urban time-area relation is used for this basin.

Time of Concentration for this sub-basin is based on the following:
6-Hour Rainfall, Pattern No. 1.00
An rainfall areal reduction factor of 1.000

EXCESS RAINFALL VALUES EXCEEDED IN 5 -MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

. 4 9 . 48 . 48 . 18 . 15 . 14 . 07 . 07 . 06 . 06 . 06 . 06 . 01 . 01 . 01 . 01 . 01 . 01

HEC-l INPUT PAGE· 47

85 feet/mile, Kh= .030.480 miles, S=L=

0.034

KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
BA

2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
2019
2020
2021

•
LINE ID 1 .•••••. 2 ••..•••3 ••.•... 4 •••.•••5 •••.••. 6 •....•• 7 ••••••• 8 •••.••. 9 ••.••• 10

2022
2023
2024
2025

LG
UC
UA
UA

0.08
0.167

o
100

0.19
0.193

5

6.60

16

0.13

30

39.38

65 77 84 90 94 97

2026
2027
2028
2029
2030
2031
2032

KK 625626
KM Normal depth channel route from C625 to C6:26
KM Source: 200 Scale Mapping
RS 2 FLOW -1
RC 0.040 0.018 0.040 1350.0 0.0252
RX 1000.0 1020.0 1021.2 1055.2 1089.2 1090.4 1100.4 1105.4
RY 1527.0 1526.0 1525.6 1526.3 1525.6 1526.0 1528.0 1530.0

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

. 4 9 . 4 9 • 4 9 . 18 . 15 .15 . 07 . 07 . 07 :'07 . 07 . 07 . 01 . 01 . 01 . 01 . 01 . 01

Time of Concentration for this sub-basin is based on the following:
6-Hour Rainfall, Pattern No. 1.00
An rainfall areal reduction factor of 0.999

The Clark Unit·Hydrograph is used for this basin.
The Urban time-area relation is used for this basin.

211AB
Sub-Basin 211AB

979490847765

54.72

30

0.12

16

6.800.17
0.055

5

L= 0.293 miles, S= 321 feet/mile, Kb= .03

0.040
0.07

0.083
o

100

KK
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
BA
LG
UC
UA
UA

2033
2034
2035
2036
2037
2038
2039
2040
2041
2042
2043
2044
2045
2046
2047
2048
2049
2050
2051
2052
2053

•
2054
2055
2056
2057
2058
2059
2060

KK 623624
KM Normal depth channel route from C623 to. C624
KM Source: 200 Scale Mapping
RS 1 FLOW -1
RC 0.040 0.018 0.040 701.0 0.0114
RX 1000 . 0 1010 . 0 1011 •2 1027 . 2 1043 . 2 1044 . 4 1059 . 4 1074 . 4
RY 1534.0 1532.0 1531.6 1531.9 1531.6 1532.0 1532.5 1533.0

2061
2062
2063
2064
2065
2066
2067
2068

KK 211AC
KM Sub-Basin 211AC
KM
KM The Clark Unit Hydrograph is used for this basin.
KM The Urban time-area relation is used for this basin.
KM
KM Time of Concentration for this sub-basin is based on the following:
KM 6-Hour Rainfall, Pattern No. 1.00

HEC-1 INPUT PAGE 48

LINE ID 1 ....•.. 2 •...... 3 ....•.. 4 .••.•.• 5 ••••••. 6 ....•.• 7 ..••••• 8 •••..•. 9 ••.... 10

EXCESS RAINFALL VALUES EXCEEDED IN 5-MlNUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.49 .49 .49 .19 .16 .15 .08 .08 .07 .07 .07 .07 .01 .01 .01 .01 .01 .01

An rainfall areal reduction factor of 1.000

C624
Hydrograph combine 623624 + 211AC at C624

0.306 miles, S=

9794908477 -

82 feet/mile, Kb= .03

30 65

0.07 44.76

16

8.400.15
0.119

5

L=

0.027
0.08

0.133
o

100

KK
KM

KM
KM
KM
KM
KM
KM
KM
KM
BA
LG
UC
UA
UA

2082
2083

2069
2070
2071
2072
2073
2074
2075
2076
2077
2078
2079
2080
2081•



2084

2065
2086
2087
2088
2089
2090
2091

He

KK 624626
KM Normal depth channel route fromC624 to C626
KM Source: HEC-:2 Cross Section: AS 1.727
RS 2 FLOW -1
RC 0.080 0.060 0.080 637.0 0.0235
RX 9872.9 9881.0 9893.9 9902.2 9967.6 9976.410076.110084.3
RY 1526.31524.61521.71520.01520.71521.61520.71526.2

EXCESS RAINFALL VALUES EXCEEDED IN 5 -MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 BO 85 90

.49 .49.49.19 .16 .15 .08 .08.07 .07 .07 .07 .01 .01.01 .01 .01.01

Time of Concentration for this sub-basin is based on the following:
6-HourRainfall, Pattern No. 1.00
An rainfall areal reduction factor· of 0.999

211AD
Sub-Basin 211AD

The Clark Unit Hydrograph· is used for this basin.
The Urban time-area relation is used for this basin.

9794908477

L= 0.489 miles, S= 280 feet/mile, Kb= .03

0.041
0.08 0.15 8.00 0.08 46.16

0.113 0.114
0 5 16 30 65

100

KK
KM
KM
KM
KM

KM
KM

KM
KM

KM
KM
KM
KM
KM
KM

KM

BA
LG
UC
UA
UA

2092
2093
2094
2095
2096
2097
2098
2099
:2100
2101
2102
2103
2104
2105
2106
2107
2108
2109
2110
2111
2112

HEC-1 INPUT PAGE 49

I D •..•..••.. , 1 ..•.•.•. 2 .•....• 3 .•••... 4 .••.••• 5 ...•.•.. 6 ••••..• 7 •••.... 8 .••.... 9 .••.••• 10

KK C626R
KM Hydrograph combine 624626· + 211AD at C626 right branch
He 2

KK 626627
KM Normal depth channel route from C626 to C627
KM Source: HEC-2 Cross Section: AS 1.602
RS 1 FLOW -1
RC 0 .08 0 0 . 06 0 0 • 08 0 62 5 . 0 0 . 02 08
RX 9889.8 9941.2 9963.010011.610074.810083.910191.710210.4
RY 1517.6 1516.9 1508.1 1506.6 1508.6 1511.7 1513.1 1518.8

•
C626

Hydrograph combine· C626C + 625626 at C626R
3

KK
KM
HC

2113
2114
2115

LINE

2119
2120
2121
2122
2123
2124
2125

2116
2117
2118

2126
2127
2128
2129
2130
2131
2132
2133
2134
2135
2136'
2137
2138
2139
2140
2141
2142
2143
2144
2145
2146

KK
KM

KM

KM
KM

KM
KM
KM
KM
KM
KM
KM
KM

KM

KM
KM
BA
LG
UC
UA
UA

211AE
Sub-Basin 211AE

The Clark Unit Hydrographis used for .. this basin.
The Urban time-area relation is used for this basin.

Time of Concentration for. this sub-basin is· based on the following:
6 J Hour Rainfall, Pattern NO. 1.00
An rainfall ·areal·reduction factor of 1.000

EXCESS RAINFALL VALUES EXCEEDED IN 5-MlNUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.48.48.48.17.14.13.06.06.06.05.05.05.01.01.01.01 .01 .01

L= 0.313 miles / S= 153 feet/mile / Kb= .04

0.034
0.12 0.24 6.40 0.15 38.15

0.129 0.103
0 5 16 30 65 77 84 90 94

100
97

2147
2148
2149

KK
KM
HC

C627
- Hydrograph combine 626627 + 211AE at C627

2

2150 zz

C627 is the total flow . in .Ashbrook Wash at· the Study boundary

•



SCHEMATIC DIAGRAM OF STREAM NETWORK• INPUT
LINE

NO.

(V) ROUTING

( .) CONNECTOR

(---~) DIVERSION OR PUMP FLOW

(<: - - -) RETURN OF DIVERTED· OR PUMPED FLOW

45 204A
V
V

66 522523

. 73 204B

94 C523 I. 0·0 0 0 0 0 '0 •••

V
V

97 C5230

•

•

109
106

114

135

156

159

166

187

190

211

232

235

238

245

266

269

276

297

300

321

324

331

352

355

362

D523L
D523R

205A

205B

C528 .... 0 •••• 0 ••

V
V

528530

205C

C530Ro 0.00 •• 0 0 0"

205D

205E

C529 .•. 0 ••••• 0 ••

C5300 •••••••• 0"
V

V
530531

205F

C531. 0..•.•• ··0.
V
V

531532

205G

C532L ......•.•.••

205H

C532 ••••.••••..•
V
V

532533

2051

C533.o ••••••••••

V
V

533534

205J



383 C534R .•........... •386 205K

407 C534 .............
V
V

410 534535

417 205L

438 C535 •...........
V
V

535536

448 205M

205N

491

494

506

513

534

537

544

565

568

577

584

605

608

629

636

660

663

670

691

694

701

C536I .
V
V

C5360
V

'V
536537

206A

C537 ~ .
V
V

537538

206B

C538 I ......••.••.
V
V

C5380
V
V

538540

206C

C540R ..........•.

206D
V
V

539540

206E

C540L .....•.....•

C540 ........••...
V
V

540541

206F

C541 ....•..•..•.
V
V

541548

206G

•

•





986

1099

1106

1127

1130

1151

1158

1179

1182

1203

1212

1215

1222

1243

1246

1253

1256

1263

1284

1291

1312

1315

1336

1345

1352

1355

1367
1364

1372

1379

1400

1403

C5990
V
V

599608

211K

C608L .

211G
V
V

604606

2111

C606R .........••.

211H
V
V

C6050

C606 .........•..
V
V

606607

211J

C607 ..........•.
V
V

607608

C608 .. .•....•...
V
V

608613

211M
V
V

610611

211N

C611R ........•...

2110
V
V

C6090
V

V
609611

C6111 . •••••••••••
V
V

C6110

.--~----> D611R
D611L

V
V

611612

211P

C612 . •••••.••..•

C613 ......•...•.
V
V

•

•

•



• 1406 613621

1413 211L

1434 C621L ............

1437 211Q
V
V

1458 616617

1465 211R

1486 C617L ............

1489 211U

1513 • - - - - - - - > D614R

1510 D614L

1516 C617 ............
V
V

1519 617618

1526 2118

1547 C61SI ............
V
V

1550 C6180

1561 D614R

1559 BB614R

• V
V

1562 614615

1569 211V

1590 C61S •...........

1596 .-------> D615R

1593 D615L
V
V

1599 615618

1606 C61S ............
V
V

1609 618619

1616 211T

1637 C619L .....•.•...•

1642 D615R

1640 BB615R
V
V

1643 615619

1650 C619I .......•...•
V
V

1653 C6190

1667 .-------> D619L

1664 D619R

• V
V

1672 619620



1677
1675

1678

1685

• < - - - - ~ --
BB619L

V
V

619620

D619L

211W

•
1706

1711
1709

1712

1715

1718

1725

1728

1735

1756

1759

1780

1789

1796

1817

1820

1827

1848

1851

1872

1875

1882

1903

1906

1913

1934

1937

1940

1947

C620R ..

D611R
BB611R

V

V

611620

C620 .
V
V

620621

C621 .
V
V

621622

211X

C622R .

211A
V
V

C6000
V
V

600601

211B

C601 .
V
V

601602

211C

C602L .

211D

C602 .
V
V

602603

211E

C60] .
V
V

603622

211F

C622L .

C622 .
V
V

622549

211Y

•

•



•

•

1968

1971

1974

1981

2002

2005

2026

2033

2054

2061

2082

2085

2092

2113

2116

2119

2126

2147

C549R .

C549 ......•.....
V

V

549626

211Z

C626C, .

211M
V

V

625626

211AB
V
V

623624

211AC

C624 .
V
V

624626

211AD

C626R .

C626 .
V
V

626627

211AE

C627 .

(***) RUNOFF ALSO COMPUTED AT THIS LOCATION
1 **** ******** ******* **** *** ******** *** *** *

FLOOD HYDROGRAPH PACKAGE (HEC -1)
MAY 1991

VERSION 4.0 .1E

RUN DATE 02/18/: 0 TIME 07: 18: 41

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

Golden Eagle Park Dam Modifications
by Stantec: Proj. No. 2B900095
for FCDMC: FCD

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

u. S. ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER

609 SECOND STREET
DAVIS, CALIFORNIA 95616

(916) 551-1748

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

File: ALTFf-4.IH1
Date:07-OB-99 mcg

Revised:

Alternative F:
Addition of an auxilIary spillway. This spillway will function such
that the existing emergency spillway does not operate for the 100-year
storm. The stage-storage relation is adjusted to reflect revised
grading in the park.

The purpose of this model is to estimate peak discharges in Ashbrook
Wash for evaluation of the Dam modifications impact on the floodplain.

100-year, 6-hour future condition watershed model for Ashbrook Wash upstream
of the Fort McDowell Indian Reservation boundary.

This model is a portion of the original Fountain Hills North FDS
watershed model conducted by GVSCE, 1994. The title cards from that
model are included for reference.

• 26 10

Fountain Hills North Floodplain Delineation Study
FCD 92-04 by GVSCE

Future Condition Model
100-Year 6-Hour Storm, Clark Unit Hydrograph

OUTPUT CONTROL VARIABLES
IPRNT PRINT CONTROL

File:
Date:

Revised:

FU100 - 6. IH1
07-19-94
10-31-94

dtp
dtp



32 JD INDEX STORM ·NO~

STRM 3.28 PRECIPITAT;rON DEPTH
TRDA 0.50 TRANSPOSITION DRAINAGE AREA

33JD INDEX STORM NO. 3
STRM 3.23 PRECIPITATION DEPTH
TRDA 2.80 TRANSPOS ITION DRAINAGE AREA

37 JD INDEX STORM NO.
STRM 3.04 PRECIPITATION DEPTH
TRDA 16.00 TRANSPOSITION DRAINAGE AREA

41·JD INDEX STORM NO.
STRM 2.67 PRECIPITATION DEPTH
TRDA 90.00 TRANSPOS ITION DRAINAGE AREA

•

•

•

MINUTES IN COMPUTATION INTERVAL
STARTING DATE
STARTING·TIME
NUMBER OF HYDROGRAPH ORDINATES
ENDING DATE
ENDING. TIME
CENTURY MARK

PLOT CONTROL
HYDROGRAPH PLOT SCALE

SQUARE MILES
INCHES
FEET
CUBIC·FEET PER SECOND
ACRE-FEET
ACRES
DEGREES FAHRENHEIT

3.30 PRECIPITATION DEPTH
0.01 TRANSPOSITION DRAINAGE AREA

o
O.

1
1 0

0000
1080

o
1759

19

DATA

COMPUTATION INTERVAL 0 .02 HOURS
TOTAL TIME BASE 17.98 HOURS

IPLOT
QSCAL

HYDROGRAPH T I ME
NMIN

I DATE
ITIME

NQ
NDDATE
NDTIME
I CENT

INDEX STORM NO.
STRM
TRDA

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

IT

28 JD

WARNING EXCESS AT PONDING . LESS THAN ZERO FOR· PERIOD. EXCESS SET TO ZERO

RUNOFF SUMMARY
FLOW IN CUBIC FEET PER SECOND

TIME IN HOURS, AREA IN SQUARE MILES

PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN MAXIMUM TIME OF
OPERATION STATION FLOW PEAK AREA STAGE MAX· STAGE

6-HOUR 24.-HOUR 72-HOUR

HYDROGRAPH AT
204A 334. 4.03 26. 9. 9. 0.11

ROUTED TO
522523 309. 4.18 26. 9. 9. 0.11

HYDROGRAPH·AT
204B 365. 4.05 31. 10. 10. 0.13

2. COMBINED AT
C5231 586. 4.08 57. 19. 19. 0.23

ROUTED TO
C5230 570. 4.15 57. 19. 19. 0.23

DIVERSION ·TO
D523R 68. 4.15 3. 1- 1. 0.23

HYDROGRAPH AT
DS23L 502. 4.15 54. 18. 18. 0.23

HXDROGRAPH AT
+ 20SA 210. 4.22 26. 9. 9. 0.12

HYDROGRAPH·AT
205B 362. 4.32 47. 16. 16. 0.21

2·COMBINED AT
C528 548. 4.28 73. 25. 25. 0.33

ROUTED TO
528530 545. 4.33 73. 25. 25 0.33

HXDROGRAPH .AT
205C 107. 4.20 13. 4. 4. 0.06



•

•

•

DIVERS ION TO

HYDROGRAPH AT

ROUTED TO

HYDROGRAPHAT

2 COMB INED AT

ROUTED TO

HYDROGRAPH AT

ROUTED TO

HYDROGRAPH AT

ROUTED TO

HYDROGRAPH AT

4 COMBINED AT

ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

2 COMBINED AT

ROUTED. TO

HYDROGRAPH AT

2 COMBINED AT

HYDROGRAPH AT

ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

HYDROGRAPH AT

ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

\ HYDROGRAPH AT

ROUTED TO

2 COMBINED AT

ROUTED TO

HYDROGRAPH .AT

D545R

D545L

545546

206L

C546

546547

BB543R

543547

BB545R

545547

206J

C547

547548

206M

C548R

C548

548549

206N

C549L

C5990

599608

211K

C608L

211G

604606

2111

C606R

211H

C6050

C606

606607

211J

84.

84.

83.

191.

271.

269.

252.

241.

84.

81.

200.

758.

732.

198.

883.

1172.

1160.

459.

1331.

1329.

1329.

363.

1333.

18.

17.

121.

131.

247.

129.

256.

253.

51.

4.05

4.07

4.02

4.03

4.03

4.02

4.10

4.05

4.10

4.02

4.05

4.10

4.02

4.08

4.10

4.25

4.05

4.23

5.17

5.33

4.00

5.27

4.05

4.23

4.03

4.03

4.02

4.12

4.05

4.08

4.02

7.

7.

7.

15.

22.

22.

21.

21.

7.

7.

16.

66.

66.

16.

82.

440.

440.

42.

466.

1160.

1160.

26.

1177.

3.

3.

11.

14.

17.

17.

31.

31.

4.

2.

2.

2.

5.

7.

7.

7.

7.

2.

2.

5.

22.

22.

5.

27.

233.

233.

14.

245.

508.

508.

9.

515.

1.

1.

4.

5.

6.

6.

10.

10.

1.

2.

2.

2.

5.

7.

7.

7.

7.

2.

2.

5.

22.

22.

5.

27.

233.

233.

14.

245.

508.

508.

9.

515.

1.

1.

4.

5.

6.

6.

10 .

10.

1.

0.14

0.14

0.14

0.06

0.20

0.20

0.08

0.08

0.14

0.14

0.06

0.26

0.26

0.06

0.32

4.04

4.04

0.15

4.19

7.13

7.13

0.10

7.23

0.01

0.01

0.04

0.05

0.07

0.07

0.12

0.12

0.01



2 COMBINED •C607 295. 4.05 35. 12. 12. 0.14

ROUTED TO
607608 290. 4.08 35. 12. 12. 0.14

2 COMBINED AT
C608 1445. 4.28 1204. 526. 526. 7.37

ROUTED ·TO
608613 1443. 4.32 1204. 526. 526. 7.37

HYDROGRAPH AT
211M 278. 4.02 23. 8. 8. 0.08

ROUTED TO
610611 272. 4.05 23. 8. 8. 0.08

HYDROGRAPHAT
211N 72. 4.00 6. 2. 2. 0.02

2 COMBINED AT
C611R 338. 4.03 29. 10. 10. 0.10

HYDROGRAPHAT
2110 143. 4.02 11- 4. 4. 0.04

ROUTED TO
C6090 69. 4.12 11- 4. 4. 0.04

ROUTED. TO
609611 69. 4.15 11- 4. 4. 0.04

COMBINED AT
C611I 402. 4.03 40. 13. 13. 0.14

ROUTED· TO
C6110 201. 4.20 39. 13. 0.14

DIVERSION TO
D611R 169. 4.20 38. 13. 13. 0.14

HYDROGRAPH AT
D611L 32. 4.20 1. O. O. 0.14

ROUTED TO •611.612 27. 4.27 1. O. O. 0.14

HYDROGRAPH AT
211P 119. 4.00 10. 3. 3. 0.03

2 COMBINED AT
C612 119. 4.00 10. 3. 3. 0.17

2 COMBINED AT
C613 1472. 4.30 1210. 529. 529. 7.54

ROUTED· TO
613621 147l. 4.32 1210. 529. 529. 7.54

HYDROGRAPH·· AT
211L 317. 4.02 24. 8. 8. 0.10

2 COMBINED AT
C621L 1552. 4.08 1226. 535. 535. 7.64

HYDROGRAPH AT
211Q 74. 4.00 5. 2. 2. 0.02

ROUTED TO
616617 72. 4.03 5. 2. 2 ~ 0.02

HYDROGRAPH· AT
211R 283. 4.02 22. 7. 7. 0.08

2 COMBINED AT
C617L 355. 4.02 27. 9. 9. 0.10

HYDROGRAPH.AT
211U 61. 4.05 8. 3. 3. 0.03

DIVERSION TO
D614R 43. 4; 05 5. :2 • :2 • 0.03

HYDROGRAPH.AT
D614L 18. 4.05 3. 1. 1. 0.03

2 COMBINED AT
C617 372. 4.02 30. 10. 10. 0.13 •ROUTED TO

617618 359. 4.07 30. 10. 10. 0.13



•

•

•

HYDROGRAPH AT

2 COMBINED AT

ROUTED TO

HYDROGRAPH AT

ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

DIVERSION TO

HYDROGRAPH AT

ROUTED TO

2 COMBINED AT

ROUTED TO

HYDROGRAPH·AT

2 COMBINED AT

HYDROGRAPH AT

ROUTED TO

:2 COMBINED AT

ROUTED TO

DIVERSION TO

HYDROGRAPH AT

ROUTED TO

HYDROGRAPH AT

ROUTED TO

HYDROGRAPH AT

3 COMBINED AT

HYDROGRAPH AT

ROUTED TO

2 COMBINED AT

ROUTED TO

:2 COMBINED AT

ROUTED TO

HYDROGRAPH AT

211S

C6181

C61BO

BB614R

614615

211V

C6I5

D615R

D615L

615618

C61S

61B619

211T

C619L

BB615R

615619

C6191

C6190

D619L

D619R

619620

BB619L

619620

211W

C620R

BB611R

611620

C620

620621

C621

621622

211X

144.

499.

482.

43.

43.

16.

55.

19.

36.

36.

518.

507.

231.

637.

19.

19.

655.

596.

402.

194.

194.

402.

353.

108.

573.

169.

169.

741.

723.

1891.

1886.

629.

4.05

4.07

4.08

4.05

4.10

4.02

4.07

4.07

4.07

4.08

4.08

4.13

4.02

4.08

4.07

4.17

4.10

4.18

4.18

4.18

4.20

4.18

4.22

4.00

4.22

4.20

4.22

4.22

4.23

4.28

4.37

4.05

12.

42.

36.

5.

5.

2.

7.

2.

5.

5.

41.

41.

20.

60.

2.

2.

62.

62.

12.

51.

51.

12.

12.

9.

72.

38.

38.

110.

110.

1313.

1312.

60.

4.

14.

14.

2.

2.

1.

2.

1.

:2 •

2.

16.

16.

7.

22.

1.

1.

23.

23.

4.

19.

19.

4.

4.

3.

26.

13.

13.

39.

39.

570.

570.

20.

4.

14.

14.

:2 •

2.

1.

:2 •

1.

2.

2.

16.

16.

7.

22.

1.

1.

23.

23.

4.

19.

19.

4.

4.

3.

26.

13.

13.

39.

39.

570.

570.

20.

0.05

0.18

0.18

0.03

0.03

0.00

0.03

0.03

0.03

0.03

0.19

0.19

0.07

0.26

0.03

0.03

0.25

0.25

0.25

0.25

0.25

0.25

0.25

0.03

0.28

0.14

0.14

0.42

0.42

7.93

7.93

0.21



2 COMBINED AT •C622R 2131. 4.17 1352. 588. 588. 8.14

HYDROGRAPH AT
211A 444. 4.03 35. 12. 12. 0.14

ROUTED TO
C6000 373. 4.10 35. 12. 12. 0.14

ROUTED TO
600601 366. 4.15 35. 12. 12. 0.14

HYDROGRAPH AT
211B 357. 4.02 26. 9. 9. 0.11

2 COMBINE:D AT
C601 663. 4.03 60. 20. 20. 0.25

ROUTED TO
601602 651. 4.08 60. 20. 20. 0.25

HYDROGRAPH AT
21IC 134. 4.03 12·. 4. 4. 0.04

2 COMBINED AT
C602L 769. 4.07 72. 24. 24. 0.30

HYDROGRAPH AT
21ID 184. 4.05 17. 6. 6. 0.07

2 COMBINED AT
C602 950. 4.07 89. 30. 30. 0.37

ROUTED TO
602603 923. 4.12 89. 30. 30. 0.37

HYDROGRAPH AT
211E 509. 4.03 41. 14. 14. 0.16

2 COMBINED AT
C603 1313. 4.07 129. 43. 43. 0.52

ROUTED TO
603622 1284. 4.13 129. 43. 43. 0.52

HYDROGRAPH AT •211F 332. 4.05 33. 11. 11- 0.11

2 COMEINEDA'r
C622L 1474. 4.12 160. 54. 54. 0.63

:2 COMBINE:D AT
C622 2916. 4.15 1472. 633. 633. 8.78

ROUTED TO
622549 2898. 4.25 1471. 633. 633. 8.78

HYDROGRAPH AT
211Y 271. 4.05 26. 9. 9. 0.09

2 COMBINED AT
C549R 2995. 4.25 1487. 641. 641- 8.87

2 COMBINED AT
C549 4013. 4.25 1908. 854. 854. 13.06

ROUTED TO
549626 3996. 4.33 1906. 854. 854. 13.06

HYDROGRAPH AT
211Z 249. 4.03 20. 7. 7. 0.08

2 COMBINED AT
C626C 4053. 4.33 1916. 859. 859. 13.14

HYDROGRAPH AT (

211M / 96. 4.05 9. 3. 3. 0.03

ROUTED TO
625626 9:2 . 4.08 9. 3. 3. 0.03

HYDROGRAPH AT
211AB 149. 4.00 12. 4. 4. 0.04

ROUTED TO
623624 148. 4.02 12. 4. 4. 0.04

HYDROGRAPH·AT
211AC 90. 4.02 8. 3. 3. 0.03

:2 COMBINED AT •C624 238. 4.02 20. 7. 7. 0.07

ROUTED TO



•

•



lO-YEAR, FUTURE CONDITION (6-HOUR)



• 1*****************************************
* *

FLOOD HYDROGRAPH PACKAGE (HEC-I)
MAY 1991

VERSION 4.0 .1E

RUN DATE 02/18/:0 TIME 07:21:35

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

U.S. ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER

609 SECOND STREET
DAVIS, CALIFORNIA 95616

(916) 551-1748

x X XXXXXXX XXXXX X
X X X X X XX
X X X X X
XXXXXXX XXXX X XXXXX X
X X X X X
X X X X X X
X X XXXXXXX XXXXX XXX

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

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE, SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,
DSS:READ TIME· SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

HEC-l INPUT PAGE

LINE 10 1 •...... 2 .....•. 3 ·.4 5 ..•... ·.6 7 8 9 10

The purpose of this model is to estimate peak discharges in Ashbrook
Wash for evaluation of the Dam modifications impact on the floodplain.

10-year, 6-hour future condition watershed model for Ashbrook Wash upstream
of the Fort McDowell Indian Reservation boundary.

This model is a portion of the original Fountain Hills North FDS
watershed model conducted by GVSCE, 1994. The title cards from that
model are included for reference.

Alternative F:
Addition of an auxilIary spillway. This spillway will function such
that the existing emergency spillway does not operate for the 100-year
storm...The stage-storage relation is adjusted to reflect revised
grading in the park.

mcg

dtp
dtp

FU10-6.IH1
07-21-94
10-31-94

File: ALTFf - 6. IHI
Date: 07- 08 - 99

Revised:

File:
Date:

Revised:

10801
5

15

ID Golden Eagle Park Dam Modifications
ID by Stantec: Proj. No. 28900095
ID for FCDMC: FCD
10
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID Fountain Hills North Floodplain Delineation Study
ID FCD 92-04 by GVSCE
ID Future Condition Model
ID 10-Year 6-Hour Storm, Clark Unit Hydrograph
*DIAGRAM
IT
10
IN

25
26
27

1
2
3
4
5
6
7
B
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

•

•

28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44

45
46
47
48
49
50
51

JD 2.20 0.01
PC 0.000 0.008 0.016 0.025 0.033 0.041 0.050 0.058 O. 066 0.074
PC 0.087 0.099 0.118 0.138 0.216 0.377 0.834 0.911 0.931 0.950
PC 0.962 0.972 0.983 0.991 1.000
JD 2.19 0.50
JD 2.16 2.80
PC 0.000 0.009 0.016 0.025 0.034 0.042 0.051 0.059 0.067 0.076
PC 0.087 0.100 0.120 0.163 0.252 0.451 0.694 0.837 0.900 0.938
PC 0.950 0.963 0.975 0.988 1.000
JD 2.03 16.0
PC 0.000 0.015 0.020 0.030 0.048 0.063 0.076 0.090 0.105 0.119
PC 0.135 0.152 0.175 0.222 0.304 0.472 0.670 0.796 0.868 0.912
PC 0.946 0.960 0.973 0.987 1.000
JD 1.78 90.0
PC 0.000 0.021 0.035 0.051 0.071 0.087 0.105 0.125 0.143 0.160
PC 0.179 0.201 0.232 0.281 0.364 0.500 0.658 0.773 0.841 0.888
PC 0.927 0.945 0.964 0.982 1.000

KK 204A
KM Sub-Basin 204A
KM

KM The Clark Unit Hydrograph is used for this basin.
KM The Urban time-area relation is used for this basin.
KM
KM Time of concentration for this sub-basin is based on the following:

HEC-1 INPUT PAGE



ID ..•..... l ..• ;; .. ·.·.4 3 4 ••• '.' •• 5. ;; 6LINE

52
53
54
55
56
57
58
59
60
61
62
63
64
65

KM
KM
KMe
KM
KM
KM
KM
KM
KM
BA
LG
UC
UA
UA

.. 7 8 ...•... 9 ....•. 10

6~Hour Rainfall, Pattern No.1. 00
An rainfall areal reduction factor of 0 .999

EXCESSRA1:NFA.LL VALUES EXCEEDED IN 5-MlNUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 GO 65 70 75 80 85 90

.30 .30 .29 .09 .07 .06 .03 .02.02 .01 .01 .01 .00 .00.00 .00 .00 .00

L= 0.687 miles, S= 175 feet/mile, Kb= .03

0.108
0.09 0.25 5.80 0.18 25.00

0.188 0.152
0 5 16 30 65 77 84 90 94 97

100

•
66
67
68
69
70
71
72

KK 522523
KM Normal depth channel route from C522 to C523
KM Source: 200 Scale Mapping
RS 10 FLOW ~1

RC 0.060 0.050 0.060 3275.0 0.0197
RX 1000.01020.01035.01065.01080.01120.01160.01185.0
RY 1678.0 1676.0 1674.0 1672.0 1672.0 1674.0 1676.0 1678.0

73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93

KK
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM

KM
KM
KM
KM
BA
LG
UC
UA
UA

204B
Sub-Basin 204B

The Clark· Unit Hydrograph is used for this basin.
The Urban time-area relation is used for this basin.

Time. of COncentration for this sub-basin is based on the following:
6-Hour Rainfall, Pattern No. 1.00
An rainfall areal reduction factor of 0.998

EXCESS RAINFALL VALUES EXCEEDED IN·5-MlNUTE INTERVALS
5 10 IS 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

. 3 0 .3 0 . 3 0 . 09 . 07 . 06 . 03 . 03 . 02 . 02 . 02 . 02 . 00 . 0 0 . 00 . 0 0 . 0 0 . 00

L= .775 miles, S= 128 feet/mile, Kb= .03

0.126
0.09 0.25 5.80 0.18 26.66

0.221 0.184
0 5 16 30 65 77 84 90 94 97

100 •94
95
96

LINE

97
98
99

100
101
102
103
104
105

106
107
108
109
110
111
112
113

KK C523I
KM Hydrograph combine 522523 + 204B at C5231
HC 2

HEC..,l INPUT

ID 1 .....•. 2. . . 3 4 .• " 5 .....•. 6 7 8 9 10

KK C5230
KM Reservoir route at C523.
RS 1 ELEV 1650.3
SV 0.00 0 •. 01 0.12 0.71 2.23 2.50 2.80 3.10 3.20 3.40
SV 3.70 4.00 4.30 4.60 4.90 5.20 5.50
SE 1650.3 1652.0 1654.0 1656.0 1658.0 1658.2 1658.4 1658.6 1658.7 1658.8
SE 1659.0 1659.2 1659.4 1659.6 1659.8 1660.0 1660.2
SQ 0 22 78 144 209 214 220 224 226 232
SQ 239 249 288 384 529 726 960

KK D523L
KM Hydrograph diversion at C523. Main flow continues in the left branch.
KM Diverted·· flow is in the right branch.
DT D523R
DI 0 22 78 144c 209 214 220 224 226 232
DI 239 249 288 384 529 726 960
DQ 0 0 a 0 0 0 0
DQ 5 10 20 37 61 96 139

PAGE

114
115
116
117
118
119
120
121
122
123
124
125
126
127
128

KK
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM

20SA
Sub-.'Basin 205A

The Clark Unit Hydrograph is used for this basin.
The Natural time-area relation is used for this basin.

Time of Concentration for this sub.;.basin is based on the ~ollowing:

6-HourRainfall,Pattern No. 1. 00
An rainfall areal reduction factor of 0.998

EXCESS RAINFALL VALUES EXCEEDED INS-MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.27.27.26.05.04 .04 .02 .02 .02.02.02.02.01 .01 .01.01 .01 .01

L= 0.870 miles, S= 378 feet/mile, Kb= .14 •



• 129
130
131
132
133
134

KM
BA 0.118
LG 0.25
UC 0.471
UA 0
UA 100

0.35
0.486

3

4.35 0.40 35.00

12 20 43 75 90 96

135
136
137
138
139
140
141
142
143
144

KK
KM
KM
KM
KM
KM
KM
KM
KM
KM

205B
Sub-Basin 205B

The Clark Unit Hydrograph is used for this bas.in.
The Natural time-area relation is used for this basin.

Time of Concentration for this sub-basin is based on the following:
6-Hour Rainfall, Pattern No. 1.00
An rainfall areal reduction factor of 0.997

HEC-1 INPUT PAGE

LINE 10 1 2.· ...•.. 3 ..• '.' .. 4 ...•... 5 .•...••. 6 •..•... 7 8 9 ..•... 10

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.27 .27 .26 .05 .04 .04 .02 .02 .02 .02 .02 .02 .01 .01 .01 .01 .01 .01

L= 0.759 miles, s= 129 feet/mile, Kb= .14

145
146
147
148
149
150
151
152
153
154
155

KM
KM
KM
KM
:KM
KM
BA
LG
UC
UA
UA

0.211
0.25

0.696
o

100

0.35
0.481

3

4.35 0.40 35.00

12 20 43 75 90 96

156
157
158

KK
KM
HC

C528
Hydrograph combine 205A + 205Bat C528

2

•
159
160
161
162
163
164
165

KK 528530
KM Normal depth channel route from C528 to C530
KM Source: Hydrology Field Reconnaissance
RS 3 FLOW -1
RC 0.060 0.043 0.060 2594.0 0.0709
RX 1000.0 1018.0 1031.0 1042.0 1052.0 1066.0 1093.0 1107.0
RY 96.3 92.2 89.9 85.9 85.7 91.5 91.2 96.3

EXCESS RAINFALL VALUES EXCEEDED IN 5 -MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

• :2 7 • 27 . 26 . 05 . 04 . 04 . 02 . 02 . 02 . 02 . 02 . 02 . 01 . 01 . 01 . 01 . 01 . 01

Time of Concentration for this sub-basin is based on the following:
6-Hour Rainfall, Pattern No. 1.00
An rainfall areal reduction factor of 0.999

The Clark Unit Hydrograph is used for this basin.
The Natural time-area relation is used for this basin.

:205C
Sub-Basin 205C

969075432012

35.000.414.350.35
0.479

3

L= 0 . 618 miles, S= 331 feet/mile I Kb= .15

0.059
0.25

0.417
o

100

KK
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
BA
LG
UC
UA
UA

166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186

HEC-1 INPUT PAGE

LINE 10 1 2 3 4 5 6 7 8 9 10

187
188
189

KK C530R
KM Hydrograph combine 528530 + 205C at C530 right branch
HC 2

•
190
191
192
193
194
195
196
197
198
199
200
201
202
203

KK 2050
KM Sub-Basin 205D
KM
KM The Clark Unit Hydrograph is used for this basin.
KM The Natural time-area relation is used for this basin.
KM
KM Time of Concentration for this sub-basin is based on the following:
KM 6-Hour Rainfall, Pattern No. 1.00
KM An rainfall areal reduction factor of 0: 996
KM
KM EXCESS RAINFALL VALUES EXCEEDED IN S-MlNUTE INTERVALS
KM S 10 15 20 25 30 35 40 45 50 S5 60 65 70 75 80 85 90
KM .27 .27 .26 .05 .04 .04 .02 .02 .02 .02 .02 .02 .01 .01 .01 .01 .01 .01
KM



L= 1 . 020 miles t· S=204
205
206
207
208
209
210

KM
KM
BA
LG
UC
UA
UA

0.319
0.25

0.513
o

100

0.35
0.343

3

4.35 0.40

361 feet/mile. Kb= .13

35.00

12 20 43 75 90 96 •
EXCESS RAINFALL VALUES EXCEEDED IN 5-MlNUTE INTERVALS

5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90
.27 .27.26 .05 .04 .04.02 .02 .02 .02 .02 .02 .01 .01 .01 .01 .01 .01

Time of Concentration for this sub-basin is based on the following:
6-BourRainfall, Pattern No. 1.00
An rainfall areal reduction factor of 0.997

The Clark Unit Hydrograph is used for this basin.
The Natural time-area relation is used for this basin.

L= 1. 357 miles, S= 358 feet/niile, Kb= .14

969075432012

35.000.404.:350.35
0.723

3

0.218
0.25

0.671
o

100

205E
Sub-Basin 205E

KK
KM
KM
KM
KM
KM
KM
KM

KM
KM
KM

KM
KM
KM
KM
KM
BA
LG
UC
UA
VA

211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
231

BEC-1 INPUT PAGE

LINE ID •••.. ' .. 1 2 ~ .3.· .•..... 4 5· 6 7·...••.. 8 ....•.. 9 10

* * NOTE: 529530 too·short to .route

232
233
234

235
236
237

KK
KM
HC

KK
KM
HC

C529
Hydrograph combine 205D +. 205E at C529

2

C530
Hydrograph combine C529 + C530R at C530

2 •

10 •..•.•. 1 ~ 2 ......• 3. , ...•.. 4 ••. , ..• 5 •••...•• 6 ••.•••• 7 8 .•..•.. 9 ••..•• 10

KK 531532
KM Normal depth channel rbutefrom C531 to C532
KM Source: Hydrology Field Reconnaissance
RS 5 FLOW -1

KK 530531
J<.M Normal depth channel routefromC530 to C531
KM Source: Hydrology Field Reconnaissance
RS 3 FLOW -1
RC a.0 6 0 0 . 05 9 0 . 060 242 6 . 0 0 . 04 04
RX 1000.0 1035.0 1050.0 1060.0 1075.0 1081.0 1088.0 1094.0
RY 95.9 86.5 86.2 83.1 84.0 90.2 95.6 99.3

•
PAGE

969075432012

35.000.414.350,35
0.374

3

L= 0.786 miles, S= 326 feet/mile, Kb= .14

HEC-1 INPUT

The Clark Unit Hydrograph is used for this basin.
The Natural time-area relation is used for this basin.

Time of Concentration for this sub-basin is based on the following:
6-HourRainfall, Pattern No. 1.00
An.rainfallareal reduction factor of 0.998

aS31
Hydrograph combine 530531 +. 205F at C531

2

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.27 .27 .26 .05 .04 .04 .02 .02 .02 .02 .02 .02 .01 .01 .01 .01 .01 .01

0.161
0,25

0.471
o

100

205F
Sub-Basin 20SF

KK
KM
HC

KK
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
BA
LG
UC
UA
UA

238
239
240
241
242
243
244

69
70
71
72

245
246
247
248
249
250
251
252
253
254
255
256
257
258
259
260
261
262
263
264
265

266
267
268

LINE



• 273
274
275

RC 0.060 0.065 0.060 3391.0 0\ 0463
RX 1000.0 1012.0 1022.0 1032.0 1050.0 1056.0 1068.0 1092.0
RY 98.8 93.8 89.1 86.4 86.5 89.1 91. 0 97.6

Time of Concentration for this sub-basin is based on the following:
6-HourRainfall, Pattern No. 1.00
An rainfall areal reduction factor of 0.998

EXCESS RAINFALL VALUES EXCEEDED IN 5-MlNUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.27 .26 .25 .04 .03 .03 .02 .02.02 .02 .02 .02 .00 .00 .00 .00 .00 .00

The Clark Unit Hydrograph is used for this basin.
The Natural time-area relation is used for this basin.

205G
Sub-Basin 205G

9690754320

310.400.35
0.420

L= 0.924 miles, S= 338 feet/mile, Kb= .13

0.185
0.24

0.500
o

100

KK
KM
KM
KM
KM
KM
KM
l<M
KM
KM
KM
KM
KM
KM
KM
KM
BA
LG
UC
UA
UA

276
277
278
279
280
281
282
283
284
285
286
287
288
289
290
291
292
293
294
295
296

297
298
299

KK C532L
KM Hydrograph combine 531532 + 205G at C532 left branch
HC 2

•

300
301
302
303
304
305
306
307
308
309
310
311
312
313
314
315
316

KK
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM ..
KM
KM
BA

205H
Sub-Basin 205H

The Clark Unit Hydrograph is used for this basin.
The.Natural time-area relation is used for this basin.

Time of Concentration for this sub-basin is based on the following:
6-Hour Rainfall, Pattern No. 1.00
An rainfall areal reduction factor of 0.997

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.27 .26 .26 .04 .04 .03 .02 .02 .02 .02 .02 .02 .00 .00 .00 .00 .00 .00

L= 1.464 miles, S= 325 feet/mile, Kb= .13

0.261
HEC-1 INPUT PAGE

LINE ID 1 2 3 4 5 6 7 8 9 10

317
318
319
320

321
322
323

LG 0.24 0.35 4.50 0.39 31.55
UC 0.713 0.742
UA 0 3 12 20 43 75 90 96
UA 100

KK C532
KM Hydrograph combine C532L + 20SH at C532
HC 2

324
325
326
327
328
329
330

KK 532533
KM Normal depth channel route from C532 to C533
KM Source: Hydrology Field Reconnaissance
RS 2 FLOW -1
RC 0.060 0.045 0.060 1555.0 0.0283
RX 1000.0 1020.0 1030.0 1048.0 1065.0 1077.0 1092.0 1119.0
RY 98.0 89.4 88.1 85.6 85.9 92.2 93.8 97.0

Time! of Concentration for this sub-basin is based on the following:
6-Hour Rainfall, Pattern No. 1.00
An rainfall areal reduction factor of 0.995

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.27 .26 .25 .04 .02 .02 .01 .01 .01 .01 .01 .01 .00 .00 .00 .00 .00 .00

The Clark Unit Hydrograph is used for this basin.
The Natural time-area relation is used for this basin.

L= 1.487 miles, S= 326 feet/mile, Kb= .11

969075432012

15.180.285.200.37
0.578

3

0.354
0.20

0.658
o

lOa

2051
Sub-Basin 2051

KK
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM

KM
KM
KM
KM
BA
LG
UC
UA
UA

331
332
333
334
335
336
337
338
339
340
341
342
343
344
345
346
347
348
349
350
351•



352
353
354

KK
KM
HC

C533
Hydrograph combine 532533 + 20SIat C533

2 •
I D•.....• 1 •...... 2 ...•.•• 3 .•••.•. 4 ..•.••• 5 •.•.... 6 .••.•.. 7 ....•.. 8 9 ..•.•• 10

HEC-l INPUT

KK 533534
KM Normal depth channel route from C533 to C534
KM Source: Hydrology Field Reconnaissance
RS 13 FLOW -1
RC 0.060 0.046 0.060 714~.0 0.0241
RX 1000.0 1010.0 1060.0 1073.0 1160.0 1181.0 1223.0 1237.0
RY 97.8 93.7 94.7 90.8 89.9 92.4 94.0 96.8

•

PAGE

96

96

90

90

75

75

43

43

20

20

12

12

3.48

1.54

0.30

0.22

4.90

5.60

0.35
0.616

3

0.38
1.040

3

L= 1. 633 miles, S= 243 feet/mile, Kb= .08

L= 1.772 miles, S= 249 feet/mile, Kb:;: .10

Time of Concentration for this sub-basin is· based on the following:
6-Hour Rainfall, Pattern No. 1.00
An rainfall areal reduction factor of 0.997

The Clark Unit Hydrograph is used for this basin.
The Natural time-area relation is used for this basin.

The Clark Unit Hydrograph is used for this basin.
The Natural time-area relation is used for this basin.

Time of Concentration for this sub':"basin is based on the following:
6-Hour RaLt'lfall,Pattern No. 1.00
An· rainfall areal reduction factor of 0.995

EXCESS RAINFALL VALUES EXCEEDED IN 5-MlNUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.26 .25 .24 .03 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00

205J
Sub-Basin 205J

0.369
0.21

0.667
o

100

C534R
Hydrograph combine 533534 + 205J at C534 right branch

:2

205K
Sub-Basin 205K

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.27 .26 .26 .05 .01 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00

0.245
0.16

0.817
a

100

KK
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
BA
LG
UC
UA
UA

KK
KM
HC

KK
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
BA
LG
UC
UA
UA

383
384
385

362
363
364
365
366
367
368
369
370
371
372
373
374
375
376
377
378
379
380
381
382

355
356
357
358
359
360
361

386
387
388
389
390
391
392
393
394
395
396
397
398
399
400
401
402
403
404
405
406

LINE

HEC-l INPUT PAGE 10

LINE I D. .. . . . . . 1 .. . . . .. 2 . . . . . .. 3 '.' . . . . . 4 . . . . . . .. 5 . . ... . .. 6 . . . . . . . 7 . . . . . . . 8 . . . . . ~ . 9. . . . . . 10

407
408
409

KK
KM
HC

C534
Hydrograph combine C534R + 205K at C534

2

The Clark Unit Hydrograph is used for this basin.
The Natural time-area relation is used for this basin.

KK 534535
KM Normal depth channel route from C534· to C535
KM Source: Hydrology Field Reconnaissance
RS 4 FLOW -1
RC 0.065 0.046 ().065 2037.0 0.0221
RX 1000.0 1010.0 1016.0 1075.0 1150.0 1162.0 1174.0
RY 97.1 93.4 91.6 89.6 86.9 90.8 92.2

410
411
412
413
414
415
416

417
418
419
420
421
422

KK
KM
KM
KM
KM
KM

205L
Sub-Basin 205L

1182.0
92.,3

•



EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.26 .25 .24 .03 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00

Time of Concentration for this sub-basin is based on the following:
6-Hour Rainfall, Pattern No. 1.00
An rainfall areal reduction factor of 0.998

L= 0.701 miles, S= 284 feet/mile, Kb= .09

• 423
424
425
426
427
428
429
430
431
432
433
434
435
436
437

KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
BA
LG
UC
UA
UA

0.118
0.19

0.346
o

100

0.36
0.290

3

5.00 0.29 0.00

12 20 43 75 90 96~

438
439
440

KK C535
KM Hydrograph combine 534535 + 205L at C535
HC 2

441
442
443
444
445
446
447

KK 535536
KM Normal depth channel route from C535 to C536
KM Source: HEC-2 Cross Section: HE 3.275
RS 5 FLOW -1
RC 0.075 0.050 0.075 2975.0 0.0236
RX 9852.8 9871.5 9957.7 10000.0 10015.6 10052.4 10142.4 10183.6
RY 1911.6 1904.3 1906.9 1900.8 1900.8 1905.4 1905.2 1912.6

HEC-1 INPUT PAGE 11

LINE ID 1 2 3 4 .....•. 5 6 ......• 7 8 9 •..... 10

•
448
449
450
451
452
453
454
455
456
457
458
459
460
461
462
463
464
465
466
467
468

KK
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
BA
LG
UC
UA
UA

205M
Sub-Basin 205M

The Clark unit Hydrograph is used for this basin.
The Urban time-area relation is used for this basin.

Time of Concentration for this sub-basin is based on the following:
6-Hour Rainfall, Pattern No. 1.00
An rainfall areal reduction factor of 0.998

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.29 .28 .28 .07 .05 .03 .02 .01 .01 .01 .01 .01 .00 .00 .00 .00 .00 .00

L= 0.839 miles, S= 230 feet/mile, Kb= .05

0.139
0.15 0.31 5.40 0.22 22.35

0.258 0.221
0 5 16 30 65 77 84 90 94 97

100

469
470
471

KK
KM
HC

C536R
Hydrograph combine 535536 + 205M at C536 right branch

2

205N
Sub-Basin 205N

The Clark Unit Hydrograph is used for this basin.
The HEC-1 time-area relation is used for this basin.

Time of Concentration for this sub-basin is based on the following:
6-Hour Rainfall, Pattern No. 1.00
An rainfall areal reduction factor of 0.998

EXCESS RAINFALL VALUES EXCEEDED IN 5-MlNUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.27 .26 .26 .05 .01 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00 .00

0.800.215.700.39
0.681

L= 1.183 miles, S= 245 feet/mile, Kb= .10

0.156
0.15

0.592

KK
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
BA
LG
UC

472
473
474
475
476
477
478
479
480
481
482
483
484
485
486
487
488
489
490

•
LINE

491
492
493

HEC-1 INPUT

10•••..•. 1 2 ...•••• 3 ..•••.. 4 ..•.... 5 .....•• 6 ......• 7 ...•••• 8 .....•. 9 ..•... 10

KK C5361
KM Hydrograph combine C536R + 205N at C536I
HC 2

* * C536I is the total flow in Hesperus Wash upstream of Dam 36

PAGE 12



494 KK C5360
495 KM Reservoir route· at C536 (Dam 36) .
496 RS 1 ELEV 1852.1
497 SV 0.00 14.41 35.94 67.64 108.61 158.07 218.14 276.00 280.00 289.00
498 SV 298.02 308.00 317.00 327.00 337.00 346.95 358.00 374.00
499 SE 1852.1 1866.0 1870.0 1874.0 1878.0 1882.0 1886.0 1889.0 1889.2 1889.6
500 SE 1890.0 1890.4 1890.8 1891.2 1891.6 1892.0 1892.4 1893.0
501 SQ 0 108 168 211 245 276 301 320 338 347
502 SQ 356 459 679 995 1408 1905 2477 3119 3826 5009
503 SE 1852.1 1858.0 1862.0 1866.0 1870.0 1874.0 1878.0 1882.0 1886.0 1889.0
504 SE 1889.2 1889.6 1890.0 1890.4 1890.8 1891.2 1891. 6 1892.0 1892.4 1893.0
505 RL 0.17

* * End Basin 205. Start Basin 206

•
506
507
508
509
510
511
512

KK 536537
KM Normal depth channel. route from C536 to C537
KM Source: HEC-2 Cross Section: HE2. 729
RS 3 FLOW -1
RC 0.075 0.050 0.075 1480.0 0.0209
RX 9900.0 9912.0 9947.3 9979.3 10025.0 10044.5 10051. 0 10060.0
RY 1846.51845.41843.11834.31833.61840.51843.31843.5

206A
Sub-Basin 206A

The Clark Unit Hydrographis used for this basin.
The Urban time-area relation is used for this basin.

Time of Concentration for this sub-basin is based on the following:
6-Hour Rainfall,PatternNo. 1.00
An rainfall areal reduction factor of 0.998

EXCESS RAINFALL VALUES EXCEEDED IN 5 -MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.30 .29 .29 .08 .06 .05 .02 .02 .02 .02 .02 .02 .01 .01 .01 .01 .01 .01

•PAGE 13
0.23 33.34
HEC-l INPUT

5.300.28

L= 0.631 miles, S= 256 feet/mile, Kb= .04

0.128
0.12

KK
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
BA
LG

513
514
515
516
517
518
519
520
521
522
523
524
525
526
527
528
529
530

LINE ID .•..... 1 ..••... 2 .....•. 3 .•..... 4 5 6 7 8 .•..... 9 10

531
532
533

UC 0.188
UA 0
UA 100

0.129
5 16 30 65 77 84 90 94 97

534
535
536

KK C537
KM Hydrograph combine 536537 + 206A at C537
HC 2

537
538
539
540
541
542
543

KK 537538
KM Normal depth channel route from C537 to C538
KM Source: HEC-2 Cross Section: HE 2.493
RS 4 FLOW -1
RC 0 . 075 0 . 05 0 0 . 075 2155 . 0 0 . 0210
RX 9946.0 9957.6 9984.8 9994.8 10000.0 10036.5 10070.1 10107.3
RY 1817.0 1815.2 1807.4 1803.2 1803.2 1805.5 1814.3 1815.4

544
545
546
547
548
549
550
551
552
553
554
555
556
557
558
559
.560
561
562
563
564

KK
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
BA
LG
UC
UA
UA

206B
Sub-Basin 206B

The Clark-Unit Hydrograph is used for this basin.
The Urban time-area relation is used for· this basin.

Time of Concentration for this sub-basin is based on the following:
6-Hour Rainfall, Pattern No. 1.00
An rainfall areal reduction factor of 0.999

EXCESS RAINFALL VALUES EXCEEDED IN 5-MlNUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.30.30.30.09.07.06.03.03.02.02.02.02.01.01.01.01 .01.01

L= 0.570 miles, S= 139 feet/mile, Kb= .03

0.095
0.10 0.26 5.20 0.23 41.42

0.183 0.137
0 5 16 30 65 77 84 90 94

100
97 •565

566
KK CS381
KM Hydrograph combine 537538 + 206B at C5381



1<K C5380
KM Reservoir route at C538.
RS 1 ELEV 1778.2
SV 0.00 0.10 0.57 1.69 2.60 2.70 2.90 3.00 3.20 3.38
SV 3.60 3.90 4.10 4.30 4.60 5.10 5.60 6.10 7.10 8.10
SE 1778.2 1782.0 1784.0 1786.0 1787.1 1787.2 1787.4 1787.6 1787.8 1788.0
SE 1788.2 1788.4 1788.6 1788.8 1789.0 1789.4 1789.8 1790.2 1790.8 1791.4
SQ 0 82 133 185 207 208 212 218 226 235

HEC-1 INPUT PAGE 14

ID ••.•..• 1 ....••• 2 .•..•.. 3 .•..••. 4 ..••••• 5 •.••.•• 6 ..•.••• 7 8 •.•...• 9 .•...• 10

I D. . . . .. .1.. . . • .. 2. . . . ... 3 . . . . . . . 4 . .. . . . .5 . . . .. . . 6 . . . .. . .'7. . . . . . . 8 . . . . ... 9 . . . .. . 10
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97

1439942611482400338310286265

L= 0.427 miles, S= 138 feet/mile, Kb= .04

The Clark Unit Hydrograph is used for this basin.
The Urban time-area relation is used for this basin.

Time of Concentration for this sub-basin is based on the following:
6-Hour Rainfall, Pattern No. 1.00
An rainfall areal reduction factor of 1.000

L= 0.531 miles, S= 236 feet/mile, Kb= .03
HEC-1 INPUT

The Clark Unit Hydrograph is used for this basin.
The Urban time-area relation is used for this basin.

Time of Concentration for this sub-basin is based on the following:
6-Hour Rainfall, Pattern No. 1.00
An rainfall areal reduction factor of 0.999

249

0.024
0.11 0.26 4.35 0.36 28.55

0.192 0.252
0 5 16 30 65 77 84 90 94

100

206C
Sub-Basin 206C

EXCESS RAINFALL VALUES EXCEEDED INS-MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.29 .28 .28 .07 .04 .03.02 .02 .02 .02 .02 .02 .00 .00 .00 .00 .00 .00

206D
SUb-Basin 206D

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.31 .31 .31 .10 .08 .07 .03 .03 .03 .02 .02 .02 .01 .01 .01 .01 .01 .01

SQ

K1< 538540
KM Normal depth channel route fromC538 to C540
KM Source: HEC-2 Cross Section: HE 1.990
RS 6 FLOW -1
RC 0.075 0.050 0.075 2176.0 0.0210
RX 9907.7 9931.89978.4 10000.0 10041.1 10056.9 10143.7 10164.9
RY 1767.5 1754.9 1755.2 1753.2 1753.1 1755.1 1757.3 1769.4

K1<
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
BA
LG
UC
UA
UA

KK C540R
KM Hydrograph combine 538540 +206C at C540 right branch
HC 2

KK
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM

KM
BA 0.062
LG 0.08 0.25 5.70 0.18 43.01
UC 0.150 0.133
UA 0 5 16 30 65 77 84 90 94 97
UA 100

HC

KK 539540
KM Normal depth channel route from C539 to C540
KM Source: 200 Scale Mapping
RS 5 FLOW -1
RC 0.060 0.050 0.055 1872.0 0.0256
RX 1000.0 1007.0 1016.0 1036.0 1046.0 1080.0 1150.0 1210.0
RY 1750.0 1748.0 1746.0 1744.0 1744.0 1746.0 1748.0 1750.0

KK 206E
KM Sub-Basin 206E
KM
KM The Clark Unit Hydrograph is used for this basin.

567

568
569
570
571
572
573
574
575

1

LINE

576

577
578
579
580
581
582
583

584
585
586
587
588
589
590
591
592
593
594
595
596
597
598
599
600
601
602
603
604

605
606
607

608
609
610
611
612
613
614
615
616
617
618
619
620
621
622

LINE

623
624
625
626
627
628

629
630
631
632
633
634
635

636
637
638
639•

•

•



640
641
642
643
644
645
646
647
648
649
650
651
652
653
654
655
656

KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
BA
LG
UC
UA
UA

The Urban time-area relation is used for this basin.

Time of Concentration.· for this sub-basin is based on the following:
6-HourRainfall,PatternNo. 1.00
An rainfall areal reduction factor of 1.000

EXCESS RAINFALL VALUES EXCEEDED IN 5-MlNUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.29 .28 .28 .07 .04 .03 .01 .01 .01 .01 .01 .01 .00 .00.00 .00 .00 .00

L= 0.343 miles,. S= 175 feet/mile, Kb= .03

0.023
0.09 0.25 4.30 0.36 25.75

0.138 0.150
0 5 16 30 65 77 84 90 94

100
97

•
657
658
659

KK C540L
KM Hydrograph combine 539540 + 206E at C540 left branch
HC 2

HEC-1 INPUT

C540 is the end of Hesperus Wash and the start.of Balboa Wash

I D••.•..• 1 •...... 2 •.....• 3 .....•• 4 .•..... 5 •..••.. 6 .••. , •. 7 .: .•..... 8 •..•... 9 ••..•. 10

•
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The Clark Unit Hycirograph is used for this basin.
The Urbantitne-area relation is used for this basin.

L= 0.975 miles, S= 217 feet/mile, Kb= .03

Time of Concentration for this sub-basin is based on the following:
6-Hour Rainfall,PatterriNo. 1.00
An rainfall areal reduction factor of 0.998

EXCESS ,RAINFALL VALUES EXCEEDED IN 5-MlNUTE INTERVALS
5 10 15 2U 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.29 .29 .28 .08 .05 .04 .02 .01 .01 .01 .01 .01 .00 .00.00 .00 .00 .00

0.157
0.09 0.25 4.60 0.30 24.97

0.21'3 0.1'87
0 5 16 30 65 77 84 90 94 97

100

206F
Sub-Basin 206F

KK C540
KM Hydrograph combine C540R + C540L at· C540
HC 2

KK 540541
KM Normal depth channel route fromC540 to C541
KM Source: HEC-2 Cross Section:BA 1.645
RS 7 FLOW -1
RC 0.065 0.035 0.0654207.00.0204
RX 9960.8 9968.0 9975.1 9975.7 9993.2 10018.2 10297.5 10343.9
RY 1725.2 1721.8 1718.4 1716.2 1716.4 1718.4 1719.8 1730.5

KK
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
SA
LG
UC
UA
UA

660
661
662

663
664
665
666
667
668
669

670
671
672
673
674
675
676
677
678
679
680
681
682
683
684
6B5
686
687
688
689
690

LINE

691
692
693

KK
KM
HC

C541
Hydrograph combine 540541 + 206F.atC541

2

694
695
696
697
698
699
700

701
702
703
~704

70S
706
707
708

LINE

KK 541548
KM Normal depth channel· route from C541 to C548
KM Source: HEC-2 Cross Section:BA 0.905
RS 2 FLOW -1
RC 0.060 0.045 0.060 1138.0 0.0316
RX 9761.7 9936.7 9955.2 9986.99994.7 10039.2 10065.3 10066.0
RY 1647~4 1644.l 163a.1 1637.3 1636.2 1637.5 1652.9 1653.0

KK 206G
KM sub-Basin 206G
KM
KM The Clark Unit Hydrograph is used for this basin.
KM The Urban time-area relation is used for this basin.
KM
KM Time of Concentration for this sUb-basin is· based on the following:
KM 6-Hour· RainfalL, Pattern No.1. 00

HEC~l INPUT

10 ...•.•. 1 ....•..~.2 ....•.. 3 •...•.• 4 •...••. 5 •.. ; 6 .•.•••. 7 ...•...• 8 9 '.' 10

PAGE 17 •



• 709
710
711
712
713
714
715
716
717
718
719
720
721

KM
KM
KM
KM
KM
KM
KM
KM
BA
LG
UC
UA
UA

An rainfall areal reduction factor of 0.999

EXCESS RAINFALL VALUES EXCEEDED IN 5-MlNUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.30 .29 .29 .09 .06 .05 .02 .02 .02 .02 .02 .02 .00 .00 .00 .00 .00 .00

L= 0.950 miles, s= 132 feet/mile, Kb= .03

0.089
0.11 0.26 5.20 0.23 29.86

0.246 0.296
0 5 16 30 65 77 84 90 94 97

100

722
723
724

725
726
727
728
729
730
731

732
733
734

KK BB523R
KM Retrieve previously diverted hydrograph at C523 in the right branch.
DR D523R

KK 523548
KM Normal depth channel route from C523 to C548
KM Source: 200 Scale Mapping
RS 23 FLOW -1
RC 0.040 0.018 0.~40 2680.0 0.~189

RX 1000.0 1040.0 1090.0 1130.0 1170.0 1171.2 1181.2 1196.2
RY 1646.0 1645.0 1643.8 1644.7 1644.0 1644.4 1646.0 1648.0

KK C548L
KM Hydrograph combine 541548 + 206G + BB523R at C548 left branch
HC 3 3.72

* * CS48L is the total flow in Balboa Wash above confluence with Oxford Wash

•
735
736
737
738
739
740
741
742
743
744
745
746
747
748
749
750
751

KK
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
BA

206H
Sub-Basin 206H

The Clark Unit Hydrograph· is used for· this basin.
The Urban time-area relation is used for this basin.

Time of Concentration for this sub-basin is based on the following:
6-Hour Rainfall, Pattern No. 1.00
An rainfall areal reduction factor of 0.999

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.31 .30 .30 .10 .07 .07 .03 .03 .03 .02 .02 .02 .01 .01 .01 .01 .01 .01

L= 0.515 miles, S= 183 feet/mile, Kb= .03

0.059
HEC-l INPUT PAGE 18

LINE

752
753
754
755

756
757
758
759
760
761
762

ID .•..... 1 •...... 2 •..•.•. 3 4 ••...•• 5 •...••. 6 .•..•.. 7 ...•... 8 9 10

LG 0.08 0.25 5.70 0.18 36.29
UC 0.158 0.141
UA 0 5 16 30 65 77 84 90 94 97
UA 100

KK 542543
KM Normal depth channel route from C542 to C543
KM Source: HEC-2 Cross Section: OX 0.931
RS 2 FLOW -1
RC 0.075 0.040 0.050 686.0 0.0066
RX 9846.9 9881.6 9967.5 9983.2 10010.0 10025.0 10033.8 10039.6
RY 1732.3 1723.5 1724.1 1717.8 1717.0 1724.0 1728.2 1730.7

•

763
764
765
766
767
768
769
770
771
772
773
774
775
776
777
778
779
780
781
782
783

KK
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
BA
LG
UC
UA
UA

2061
Sub-Basin 2061

The Clark Unit Hydrograph is used for this basin.
The Urban time-area relation is used for this basin.

Time of Concentration for this sub-basin is based on the following:
6-Hour Rainfall, Pattern No. 1.00
An rainfall areal reduction factor of 1.000

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.31 .30 .30 .10 .07 .07 .03 .03 .03 .02 .02 .02 .01 .01 .01 .01 .01 .01

L= 0.232 miles, S= 286 feet/mile, Kb= .03

0.021
0.08 0.25 5.70 0.18 34.78

0.092 0.074
0 5 16 30 65 77 84 90 94 97

100



KK C544
KM Hydrograph combine 543544· + 206Kat C544
HC 2

KK D545L
KM Hydrograph diversion at C545. Main· flow continues in the left branch.
KM Diverted flow is in the right branch.
DT DS45R
D1 0 50 100 200 400 800 1600 3200 5000
DQ 0 25 50 100 200 400 800 1600 2500

KK 544545
KM Normal depth channel route from C544 ·to C545
KM Source: 200 Scale Mapping & Hydrology Field Reconnaissance
RS 2 FLOW -1
RC 0.040 0.018 0.040 985.0 0.0234
RX 1000.0 1008.0 1018.0 1948.0 1078.0 1079.2 1089.2 1109.2
RY 1690.0 1688.0 1686.0 1686.3 1686.0 1686.4 1688.0 1689.0

•

•

•

PAGE 19

PAGE·20

• •.••• 6 ••••••• 7 ••••.••• 8 ••••••• 9 •••••. 10

HEC-:-l INPUT

• 2 ••••••• 3 ••••••• 4 •••••·•• 5 ••••••• 6 ••••••• 7 ••••.••• 8 ••.•••• 9 ••••.• 10

The Clark Unit Hydrograph is used for this basin.
The Urban time-area relationis·used for this basin.

L= 0.615 miles, s= 255 feet/mile, Kb= .03

Time of Concentration for this sub-basin is based on the following:
6 ... Hour Rainfall, Pattern No. 1. 00
An rainfall areal reduction factor of. 0.999

HEC-l INPUT

C543
Hydrograph combine 542543 + 206I at C543

2

EXCESS RAINFALL VALUES EXCEEDED IN 5-MlNUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.30 .30 .30 .09 .07.06 .03 .03 .02 .01 .01 .01 .00 .00 .00 .00 .00 .00

0,056
0.09 0.25 5.70 0.18 25.80

0.158 0.168
0 5 16 30 65 ,77 84 90 94 97

100

206K
Sub-Basin 206K

rD •.•..•

KK D543L
KM Hydrograph diversion at C543. Main flow continues in the left. branch.
KM Diverted flow is in the right branch.
DT D543R
DI 0 38 45 50 65 85 97 122 141 162
DI 194 350 395 432 475 522 570 612
DQ 0 38 45 50 65 85 97 122 141 162
DQ 194 350 395 425 460 500 540 575

1D 1 2 3 .•..•.. 4 .

KK 543544
KM Normal depth channel route from C543 to C544
KM Source: 200 Scale Mapping &. Hydrology Field Reconnaissance
RS 1 FLOW -:-1
RC 0.040 0.018 0.040 597. a 0.0277
RX 1000.0 102 0.0 1045.0 1075.0 1105.0 1106.2 1146.2 1266.2
RY 1720.0 1718.0 1712.0 1712.3 1712.0 1712.4 1714.0 1720.0

KK 545546
KM Normal depth channel route from C545 to C546
KM Source: 200 Scale Mapping & Hydrology· Field Reconnaissance
RS 1 FLOW -1
RC 0.040 0.018 0.040 428.0 0.0164
RX 1000.0 1020.0 1050.0 1080.0 1110.0 1111.2 1121.2 1151.2
RY 168 0.0 1678.0 1676.0 1676.3 1676.0 1676.4 1678. a 1678.5

KK 206L
KM Sub-Basin 2Q6L
KM
KM The Clark. Unit Hydrograph is used for this basin.
KM The· Urban time-area relation is used for this basin.
KM
KM Time of Concentration for this sub-basin is based on the following:

KK
KM
HC

KK
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
BA
LG
UC
UA
UA

784
785
786

787
788
789
790
791
792
793
794

LINE

795
796
797
798
799
800
801

802
803
804
805
806
807
808
809
810
811
812
813
814
815
816
817
818
819
820
821
822

823
824
825

826
827
828
829
830
831
832

833
834
835
836
837
838

1

LINE

839
840
841
842
843
844
845

846
847
848
849
850
851
852



• 853
854
a55
856
857
858
859
860
861
862
863
864
865
866

867
868
869

KM
KM
KM
KM
KM
KM
KM
KM
KM
BA
LG
UC
UA
UA

KK
KM
HC

6-Hour Rainfall; Pattern No. 1.00
An rainfall areal reduction factor of 0.999

EXCESS RAINFALL VALUES EXCEEDED IN 5-MlNUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.30 .30 .30 .09 .07 .06 .03 .02 .02 .01.01 .01 .00 .00 .00 .00 .00 .00

L= 0.546 miles, S= 231 feet/mile, Kb= .03

0.060
0.09 0.25 5.80 0.18 25.01

0.154 0.143
0 5 16 30 65 77 84 90 94

100

C546
Hydrograph combine 545546 + 206L at C546

2

97

•

870
871
872
873
874
875
876

877
878
879

LINE

880
881
882
883
884
885
886

887
888
889

890
891
892
893
894
895
896

KK 546547
KM Normal depth channel route from C546 toC547
KM Source: 200 Scale Mapping
RS 1 FLOW -1
RC 0.040 0.018 0.040 749.0 0.0327
RX 1000.0 1005.0 1011.0 1013.0 1029.0 1047.0 1052.0 1057.0
RY 1666,01664.01662.01661.91662.41662.01664.01666.0

KK BB543R
KM Retrieve previously diverted hydrograph at C543 in the right branch.
DR D543R

HEC-1 INPUT

ID 1 ...•... 2 ....•.. 3 4 •...•.. 5 6 7 ......•. 8 9 .••... 10

KK 543547
KM Normal depth channel route from C543 to C547
KM Source: HEC-2 Cross Section: OX 0.638
RS 5 FLOW -1
RC 0.075 0.040 0.050 2395.0 0.0278
RX 9720.9 9769.0 9970.7 9985.5 10020.0 10038.1 10097.0 10102.0
RY 1690.4 1681.2 1683.1 1676.2 1677.0 1687.1 1687.4 1690.0

KK BB545R
KM Retrieve previously diverted hydrograph at C545 in the right branch.
DR D545R

KK 545547
KM Normal depth channel route from C545 to C547
KM Source: HEC-2 Cross Section: OX 0.542
RS 4 FLOW -1
RC 0.075 0.040 0.050 1216.0 0.0259
RX 9668.2 9778.4 9957.9 9986.0 10012.7 10043.6 10067.6 10163.4
RY 1674.1 1674.1 1673.31662.11662.21680.41680.91681.1

PAGE 21

1D •••.••. 1 2 .••..•• 3 •.••••• 4 •••••.• 5 ••••••. 6 ••••••• 7 •••••.. B••.•••• 9 •••••. 10•

897
898
899
900
901
902
903
904
90S
906
907
908
909
910
911
912
913
914
915
916
917

918
919
920

LINE

KK
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
BA
LG
UC
UA
UA

KK
KM
HC

206J
Sub-Basin 206J

The Clark Unit Hydrograph is used for this basin.
The Urban time-area relation is used for this basin.

Time of Concentration for this sub-basin is based on the following:
6-Hour Rainfall, Pattern No. 1.00
An rainfall areal reduction factor of 0.999

EXCESS RAINFALL VALUES EXCEEDED IN 5-MlNUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.31 .31 .31 .10 .08 .07 .03 .03 .03 .03 .03 .03 .01 .01 .01 .01 .01 .01

L= 0.502 miles, S= 214 feet/mile, Kb= .03

0.060
0.08 0.25 5.70 0.18 44.51

0.150 0.129
0 5 16 30 65 °77 84 90 94

100

C547
Hydrograph combine 546547 + 543547 + 545547 + 206J at C547

4 0.26

HEC-l INPUT

97
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921 KK 547548



922
923
924
925
926
927

KM Normal· depth channel route· ·fromC54 7 to C548
KM Source: HEC-:2 Cross Section :OX 0.235
RS 4 FLOW -1
RC 0.075 0.040 0.050 2165.0 0.0182
RX 5) 91 0 . 0 9911 .4 9968 . 5 9987 . 6 10017. 4 10032. 3 10077. 4 10080. 0
RY 1639.0 1638.9 1637.9 1635.71635.81641.71642.91643.0 •

928
929
930
931
932
933
934
935
936
937
938
939
940
941
942
943
944
945
946
947
948

949
950
951

KK
KM
KM
KM
KM
KM
KM
KM
KM
J(M

KM
KM
KM
KM
KM
KM
BA
LG
UC
UA
UA

KK
KM
HC

206M
Sub-Basin 206M

The Clark Unit Hydrograph is used for this basin.
The Urban time-area relation is used for this basin.

Time of Concentration for this sub-basin is based on the following:
6-Hour Rainfall, Pattern No. 1.00
An· rainfall areal ·reduction ·factor of 0.999

EXCESS RAINFALL VALUES EXCEEDED INS-MINUTE INTERVALS
5 10 1S 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.31 .30.30 .10 .07 .07 .03 .03 .03 .03 .03 .03 .01 .01 .01 .01 .01 .01

L= 0.465 miles, S= 166 feet/mile, Kb= .03

0.060
0.08 0.25 5.20 0.23 46.18

0.158 0.129
0 5 16 30 65 77 84 90 94 97

100

C548R
Hydrograph combine 547548 + 206M at C548 right branch

2

* * C548R is the total flow in Oxford Wash above confluence with Balboa Wash

C548 is the total flow in Balboa Wash below the confluence of Balboa Wash
* * and Oxford Wash

952
953
954

KK
KM
HC

C548
Hydrograph combine C548L + C548R·at C548

2

•
LINE

HEC-l INPUT

ID .....•. 1.· •...... 2 3 4 ...•... 5 6 7 8 9. , 10

PAGE 23

* * End Basin 206. Start· Basin 207

* * C549L is the total flow in Balboa Wash above confluence with Ashbrook Wash

955
956
957
958
959
960
961

962
963
964
965
966
967
968
969
970
971
972
973
974
975
976
977
978
979
980
981
982

983
984
985

KK
KM
KM
RS
RC
RX
RY

KK
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
BA
LG
UC
UA
UA

KK
KM
HC

548549
Normal depth channeLroute from C548 to C549
Source: HEC-2·Cross Section: BAO.246

9 FLOW .;.·1
0.070 0.080 0.070 3258.0 0.0172

9889.. 1 9912.5 9940.2 9960.0 10026.1 10046.8 10067.8 10079.3
158 6 . 2 1585 . 7 1577 . 5 1573 . 6 1573 . 2 157 9 . 5 1585 . 7 158 6 . 2

206N
Sub-Basin 206N

The Clark Unit Hydrograph is.· llsedfor this· basin.
The Urban time-area relation is used for this basin.

Time of Concentration for· this sub-basin is based on the following:
6-Hour Rainfall, Pattern No. 1.00
An rainfall areal reduction factor of 0.998

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

•31 . 3 0 . 3 0 . 10 . 07 • 06 . 03. 03 • 03 . 03 • 03 . 03 . 01 . 01 . 01 . 01 . 01 . 01

L= O. 767 miles , S= 12 0 feet/mile, Kb= .03

0.152
0.11 0.27 4.65 0.29 52.66

0.225 0.167
0 5 16 30 65 77 84 90 94 97

100

C549L
Hydrograph combine 548549 +206N at C549 left branch

2

•



• 986 KK C5990
987 KM The following is the desi9,n outflow hydrograph from Golden Eagle Park Dam
988 IN 1
989 BA 7.13
990 01 0 0 0 0 0 1 1 1 2 2
991 01 2 3 3 3 3 4 4 4 4 4
992 Q1 4 5 5 5 5 5 5 6 6 7
993 01 7 8 9 9 10 11 12 13 13 14
994 01 15 15 16 17 17 18 18 19 20 20
995 01 21 21 22 23 23 24 25 25 26 27
996 01 28 29 30 :30 31 32 33 34 35 36

HEC-1 INPUT PAGE 24

LINE ID ....... 1 ....... 2 ....... 3 ....... 4 ....... 5 ....... 6 ..•.... 7 ....... 8 .•..... 9 ...... 10

997 Q1 37 38 39 40 41 42 43 44 45 47
998 01 48 49 50 51 52 53 54 55 56 57
999 QI 58 59 60 61 62 63 64 65 66 67

1000 Q1 68 70 71 72 74 75 77 79 81 82
1001 QI 84 86 87 89 91 92 94 96 97 99
1002 01 100 102 103 105 106 107 109 110 111 113
1003 01 114 115 117 118 119 120 121 123 124 125
1004 01 126 127 128 130 131 132 133 134 135 136
1005 01 137 138 139 139 140 141 142 143 144 145
1006 Q1 145 146 147 148 149 149 150 151 152 153
1007 01 154 154 155 156 157 158 159 160 161 161
1008 01 162 163 164 165 167 168 169 171 172 175

1009 Q1 176 177 180 182 183 184 187 189 191 194
1010 Q1 198 202 206 210 215 220 224 228 234 240
1011 Q1 246 253 262 275 292 313 336 353 375 401
1012 01 428 456 472 491 513 538 566 598 632 664
1013 01 682 704 729 756 785 815 825 834 843 854
1014 Q1 866 879 894 909 925 942 949 956 963 970

1015 Q1 977 984 991 998 1005 1012 1019 1026 1033 1039
1016 Q1 1046 1052 1057 1060 1063 1066 1069 1072 1074 1076
1017 01 1078 1080 1082 1084 1085 1086 1087 1088 1089 1090
1018 01 1090 1091 1091 1091 1091 1091 1090 1090 1089 1089
1019 01 1088 1087 10B7 1086 1085 1084 1083 1082 10B1 1080
1020 or 1079 1078 1077 1076 1075 1074 1073 1071 1070 1069
1021 01 1068 1067 1065 1064 1063 1062 1060 1059 1058 1057
1022 Q1 1055 1053 1051 1049 1047 1045 1042 1040 1038 1036
1023 or 1034 1032 1030 1028 1026 1024 1023 1021 1019 1017

• 1024 Q1 1015 1013 1011 1009 1008 1006 1004 1002 1000 999
1025 01 997 995 993 992 990 988 987 985 983 982
1026 QI 980 978 977 975 974 972 970 969 967 966
1027 01 964 963 961 960 958 956 955 953 952 950
1028 Qr 949 947 946 944 941 937 933 929 925 922
1029 01 918 915 911 908 904 901 898 895 891 888
1030 01 885 882 879 876 873 869 866 863 860 857
1031 01 854 851 848 845 841 838 835 832 829 826
1032 01 823 820 812 799 788 778 770 762 755 748
1033 01 742 737 732 727 723 718 714 710 706 702
1034 01 698 694 690 686 682 678 673 669 665 661
1035 01 652 643 637 631 625 621 616 612 608 604
1036 Qr 600 597 594 591 588 585 582 579 576 572
1037 01 569 566 563 559 556 553 550 546 543 539
1038 01 536 532 529 525 521 518 514 511 507 504
1039 01 501 498 495 492 490 488 485 483 481 479
1040 01 477 475 472 470 468 466 464 462 460 456
1041 or 453 450 447 444 441 438 435 432 428 425
1042 01 422 419 416 413 409 406 403 400 397 394
1043 01 391 388 385 382 380 377 374 372 369 367
1044 Q1 364 362 359 357 354 352 350 347 344 342
1045 01 338 335 332 329 327 324 321 318 315 312
1046 or 308 305 302 299 296 293 289 286 283 280
1047 Q1 277 274 271 268 265 263 260 257 254 251
1048 Q1 249 246 243 241 238 235 233 231 228 226
1049 Q1 223 220 218 215 213 211 208 206 203 201
1050 QI 199 196 194 192 190 187 185 183 181 179
1051 Qr 176 174 172 170 168 166 164 163 162 159

HEC-l INPUT PAGE 25

LINE 1D ......• 1 ....... 2 ....... 3 ....... 4 ....... 5 ....... 6 ....... 7 ....... 8 ....... 9 ...... 10

..
1052 Q1 157 155 154 153 150 148 147 145 143 141
1053 01 139 138 136 134 133 131 129 128 126 125
1054 Q1 123 121 120 118 117 116 114 113 112 110
1055 01 109 108 107 106 104 103 102 101 100 99
1056 Q1 98 96 95 93 92 90 89 87 85 84
1057 01 82 80 79 77 76 74 73 71 70 69
1058 01 68 67 66 65 64 63 61 60 59 58
1059 01 57 56 55 54 54 53 52 51 50 49
1060 Q1 49 48 47 46 46 45 44 44 43 42

1061 Q1 42 41 41 40 39 39 38 38 37 37
1062 Q1 36 36 35 35 34 33 32 32 31 30
1063 Q1 29 28 27 26 25 24 23 22 21 20
1064 Q1 19 19 18 17 17 16 15 15 14 13

• 1065 Q1 13 12 12 11 11 11 - 10 10 9 9
1066 Q1 9 8 8 8 8 7 7 7 7 6
1067 01 6 6 6 5 5 5 5 5 5 4
1068 Q1 4 4 4 4 4 4 3 3 3 3
1069 01 3 3 3 3 3 2 2 2 2 2
1070 Q1 2 2 2 2 2 2 2 2 2 2



1071 Q1 1 1 1 1 1 1 1 1 1 1 •1072 Q1 1 1 1 1 1 1 1 1 1 1
1073 Q1 1 1 1 1 1 1 1 1 1 1
1074 Q1 1 1 1 1 1 0 0 0 0 0
1075 Qr 0 0 0 0 0 0 0 0 0 0
1076 Q1 0 0 0 0 0 0 0 0 0 0
1077 Q1 0 0 0 0 0 0 0 0 0 0
1078 01 0 0 0 0 0 0 0 0 0 0
1079 Q1 0 0 0 0 0 0 0 0 0 0
1080 01 0 0 0 0 0 0 0 0 0 0
1081 Qr 0 0 0 0 0 0 0 0 0 0
1082 Q1 0 0 0 0 0 0 0 0 0 0
1083 Q1 0 0 0 0 d 0 0 0 0 0
1084 QI a 0 a 0 0 0 0 0 0 0
1085 Q1 0 0 0 0 0 0 0 0 0 0
1086 Q1 0 0 a 0 0 0 0 0 0 a
1087 Q1 0 0 0 0 a a 0 0 a a
1088 Q1 0 0 a 0 a 0 a 0 0 0
1089 Q1 0 a a 0 0 a 0 0 a a
1090 QI a a a 0 0 0 0 0 0 0
1091 QI 0 0 a 0 0 0 0 0 0 0
1092 Q1 0 0 a 0 a 0 0 0 0 0
1093 Q1 0 0 0 0 0 0 0 0 0 0
1094 QI a 0 a 0 0 0 0 0 a 0
1095 Q1 0 0 0 0 0 0 0 0 0 0
1096 01 0 0 0 0 0 0 a 0 0 a
1097 QI 0 0 0 0 0 0 a 0 0 0
1098 IN 15

End Basin 210. Start Basin 211

HEC-1 INPUT PAGE 26

LINE 10 ....•.. 1., ...•. 2 ...• '.' .3 •.•..•. 4 •...... 5 •...•.. 6 •...••. 7 •.•.... 8 .•..... 9 10

KK 599608
KM Normal depth channel route· from C599 to C608
KM Source: HEC-2 Cross Section: AS 3.621
RS 4 FLOW -1
RC 0.055 0.045 0 .025 1476.0 0.0148
RX 9675.4 9726.8 9929.0 9990.710005.910033.310061.910082.2
RY 1691.31687.21685.51678.61678.11682.11689.81691.8

1099
1100
1101
1102
1103
1104
1105

1106
1107
1108
1109
1110
1111
1112
1113
1114
1115
1116
1117
1118
1119
1120
1121
1122
1123
1124
1125
1126

KK
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
BA
LG
UC
UA
UA

211K
Sub-Basin 211K

The Clark Unit Hydrograph is used for this basin.
The Urban timeMarea relation is used for.this basin.

Time of Concentration for this sub-basin is based on·the following:
6-Hour Rainfall, Pattern No. 1.00
An rainfall areal reduction factor of 0.999

EXCESS RA1NFALL.VALUES EXCEEDED IN 5-MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.30 .30 .30 .09 .07.06 .03 .03 .02 .02 .02 .02 .00 .00 .00 .00 .00 .00

L= 0.376 miles, S= 157 feet/mile, Kb= .03

0.102
0.13 0.27 6.00 0.16 31.48

0.146 0.073
0 5 16 30 65 77 84 90 94 97

100

•

1127
1128
1129

KK C608L
KM Hydrograph combine 599608 +.211K.at C608 left branch
HC 2

1130
1131
1132
1133
1134
1135
1136
1137
1138
1139
1140
1141
1142
1143
1144
1145
1146

KK
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
BA

211G
Sub-Basin 211G

The Clark Unit Hydrograph is used for this basin.
The Urban. time-area relation·is used for this basin.

Time· of concentration for this sub-basin is based on the following:
6-Hour RainfalL, .Pattern No.1. 00
An rainfall areal reduction factor of 1.000·

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.33.33.33.13.11.10 .OS .05.05.05 .OS .OS .01 .01 .01.01.01.01

L= 0.448 miles, S= 190 feet/mile, Kb= .04

0.008
HEC-l INPUT PAGE 27 •LINE ID .•••.•• 1 •.•.••. 2 .•..... 3 ,4 L' .5 6 ....•.• 7 ..••... 8 9 .••... 10



• 1147
1148
1149
1150

LG 0.06
UC 0.167
UA 0
UA 100

0.25
0.430

5

5.70

16

0.18

30

90.00

65 77 84 90 94 97

1151
1152
1153
1154
1155
1156
1157

KK 604606
KM Normal depth channel route from C604to C606
KM Source: 200 Scale Mapping
RS 11 FLOW -1
RC 0.040 ~.018 0.040 2784.0 0.0647
RX 10 0 0 .0 1040 . 0 106 0 . 0 1076 . 0 1 0 92 . 0 1093. 2 10 98 . 2 1113 . 2
RY 1814.0 1811.0 1810.8 1811.1 1810.8 1811.2 1812.0 1816.0

EXCESS RAINFALL VALUES EXCEEDED IN 5 -MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.31 .31 .31 .10 .08 .07 .03 .03 .03, .03 .03 .03 .01 .01 .01 .01 .01 .01

Time of Concentration for this sub-basin is based on the following:
6-Hour Rainfall, Pattern No. 1.00
An rainfall areal reduction factor of 0.999

The Clark Unit Hydrograph is used for this basin.
The Urban time-area relation is used for this basin.

2111
Sub-Basin 2111

979490847765

45.00

30

0.18

16

5.700.25
0.204

5

L= 0.626 miles, S= 257 feet/mile, Kb= .03

0.041
0.08

0.158
o

100

KK
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
BA
LG
UC
UA
UA

1158
1159
1160
1161
1162
1163
1164
1165
1166
1167
1168
1169
1170
1171
1172
1173
1174
1175
1176
1177
1178

•
1179
1180
1181

1182
1183
1184
1185
1186
1187
1188
1189
1190
1191
1192
1193

KK C606R
KM Hydrograph combine 604606 + 2111 at C606 right branch
HC 2

KK 211H
KM Sub-Basin 211H
I<:M
KM The Clark Unit Hydrograph is used for this basin.
KM The Urban time-area relation is used for this basin.
KM
KM Time of Concentration for this sub-basin is based on the following:
KM 6 -Hour Rainfall, Pattern No. 1. 00
KM An rainfall areal reduction factor of 0.999
KM
KM EXCESS RAINFALL VALUES EXCEEDED IN 5-MlNUTE INTERVALS
KM 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

HEC-1 INPUT PAGE 28

LINE ID 1 2 3 4 ...•... 5 6 7 8 9 10

.30 .30 .29 .09 .07 .06 .03 .02 .02 .01 .01 .01 .00 .00 .00 .00 .00 .00

L= 0.501 miles, S= 289 feet/mile, Kb= .03

1194
1195
1196
1197
1198
1199
1200
1201
1202

KM
KM
KM
KM
BA
LG
UC
UA
UA

0.073
0.09

0.138
o

100

0.25
0.104

5

6.00

16

0.16

30

17.93

65 77 84 90 94 97

1203
1204
1205
1206
1207
1208
1209
1210
1211

KK
KM
RS
SV
SV
SE
SE
SQ
SQ

C6050
Reservoir route at

1 ELEV 1722.5
0.00 0.20 0.20
0.70 0.90 1.00

1722.5 1726.8 1727.0
1728.6 1728.8 1729.0
005

91 96 101

C605.

0.20
1.20

1727.2
1729.2

10
105

0.20
1.40

1727.4
1729.4

20
109

0.30
1.60

1727.6
1729.6

43
113

0.30
1.90

1727.8
1730.0

63
122

0.30
2.80

1728.0
1730.4

73
130

0.40
3.40

1728.2
1730.7

78
136

0.60
4.10

1728.4
1731. 0

85
200

KK 606607
KM Normal depth channel route from C606 to C607
KM Source: 200 Scale Mapping
RS 2 FLOW -1
RC 0.020 0.055 0.035 1061.0 0.0286
RX 1000.0 1032.0 1082.0 1095.0 1105~0 1117.0 1123.0 1153.0
RY 1704.3 1704.0 1703.5 1700.0 1700.0 1703.0 1704.0 1706.0•

1212
1213
1214

1215
1216
1217
1218
1219
1220
1221

KK
KM
HC

C606
Hydrograph combine C606R + C6050 at C606

2



10' .•.•.•• 1 2 .....•. 3 .••.... 4 .•...•.5 .•..•.•• 6 •...... 7 .....•. 8 .•..... 9 .•••.. 10

EXCESS RAINFALL VALUES EXCEEDED IN5 ,"MINUTE INTERVALS
10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.31, .31 .10 .08.07.03 .03 .03 .02 .02;02 .01 .01.01 .01 .01 .01

Time of Concentration for this sub-basin is based on the following: .
6-HourRainfall, pattern' No. 1.00
An rainfall areal reduction factor of 1.000

•
PAGE 29

979490847765

39.19

30

0.16

HEC-l INPUT

16

6~ 200.23
0.119

L= 0.249' miles, S= 166 feet/mile, K.b= .03

The Clark Unit Hydrographis used for this basin.
The Urban time-area relation is used for this basin.

o
100

0.015
0.08

0.113

211J
Sub-Basin 211J

UA
UA

KK

KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
BA
LG
UC

LINE

1241
1242

1222
1223
1224
1225
1226
1227
1228
1229
1230
1231
1232
1233
1234
,1235
1236
1237
1238
1239
1240

KK 607608
KM Normal depth channel route from C607 toC608
KM Source: 200 Scale Mapping
RS 2 FLOW-l
RC 0.040 0.050 0.035 1008.0 0.0145
RX 1000.0 1060.0 1070.0 1082.0 1083.0 1095.0 1115.0 1133.0
RY 16B8.D 1686.0 1684.0 1681.0 1681.D 1684.0 1685;0 1685.4

KK 608613
KM Normal depth channel route fromC608to C613
KM Source: HE:C-2 Cross Section: AS 3.421
RS 3 FLOW -1
RC 0.100 0.045 0.100 1338.0 0.0202
RX 9885.0 9887.9 9957.3 9986.710012.910054.710086.310122.2
RY 1670.21670.11668.01660.01659.91661.61669.91670.8

1243
1244
1245

~246

1247
1248
1249
1250
1251
1252

1253
1254
1255

1256
1257
1258
1259
1260
1261
1262

KK
KM
HC

KK
KM
HC

C607
Bydrograph combine 606607 +- 211J at C607

2

C60a
Hydrograph combine C608L +607608 at C608

2

•
* *
* * Move to the. top of Sunflower Wash

ID •••.••. 1 ..•.... 2.· ....•• 3 ...•.•. 4 .....•. 5 ••.•... 6 ••. ~ , 7 8 •.•••.• 9 ...•.. 1.0

KK 610611
KM Normal depth channel route from C610 to 1611
KM Source: HEC- 2 Cross Section: SU 0.216
RS 1 FLOW-1
RC 0.050 0.045 0.050 1090.0 0.0211
RX 9911. 9 9948.1 9973.6 9988.6 10007.1 10027.0 10049.8 10143.7
RY 1699.31691.71686.31680.11679.71686.61687.31698.6

Time of Concentration for this sub-basin is based on the following:
6-Hour Rainfall, Pattern No. 1.00
An rainfall areal reduction factor of 0.999

•

PAGE 30

979490847765

50.05

30

0.18

HEC-1 INPUT

16

5.700.25
0.112

L= 0.541 miles ,S= 266 feet/mile, K.b= .03

The Clark Unit Hydrograph is used for this basin.
The Urban time-area relation is used for· this ba.sin.

o
100

EXCESS RAINFALL VALUES EXCEEDED IN 5-:MlNUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.31 .31.31 .10.08.08.04 .04 .03 .03 .03 .03.01.·01.01.01 .01 .01

0.081
0.07

0.146

211M
Sub-Basin 211M

UA
UA

KK
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
BA
LG
UC

LINE

1282
1283

1284
1285
1286
1287
1288
1289
1290

1263
1264
1265
1266
1267
1268
1269
1270
1271
1272
1273
1274
1275
1276
1277
1278
1:&79
1280
1281



EXCESS RAINFALL VALUES EXCEEDED IN 5 -MINUTE INTERVALS
5 10 15 20 2S 30 35 40 45 50 5S 60 6S 70 75 80 85 90

.32 .31 .31 .11 .09 .08 .04 .04 .04 .03.03 .03 .01 .01 .01 .01 .01 .01

Time of Concentration for this sub-basin is based on the following:
6-Hour Rainfall, Pattern No. 1.00
An rainfall areal reduction factor of 1.000

The Clark Unit Hydrograph is used for this basin.
The Urban time-area relation is used for this basin.

211N
Sub-Basin 21lN

979490847765

56.58

30

0.18

16

5.700.25
0.094

5

L= 0.261 miles, S= 235 feet/mile, I<b= .03

0.020
0.07

0.104
o

100

KK
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
BA
LG
UC
UA
UA

1291
1292
1293
1294
1295
12516
1297
1298
1299
1300
1301
1302
1303
1304
1305
1306
1307
1308
1309
1310
1311

•

1312
1313
1314

KK C611R
KM Hydrograph combine 610611 +211N at C611 right branch
He 2

ID 1 2 ••••••• 3 4 ••..••. 5 ••••.•• 6 ••.•••• 7 8 ••••..• 9 ••.••. 10

HEC-1 INPUT

KK 2110
KM Sub-Basin 2110
KM
KM The Clark Unit Hydrograph is used for this basin.
KM The Urban time-area relation is used for this basin.
KM
KM Time of Concentration for this sub-basin is based on the following:
KM 6-Hour Rainfall, Pattern No. 1.00
KM An rainfall areal reduction factor of 0.999
KM
KM EXCESS RAINFALL VALUES EXCEEDED IN 5 -MINUTE INTERVALS
KM 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90
KM .31 .31 .31 .10 .08 .07 .03 .03 .03 .03 .03 .03 .01 .01 .01 .01 .01 .01
KM

L= 0.371 miles, S=

PAGE 31

9794908465 77

45.31

257 feet/mile, I<b= .03

30

0.18

16

5.700.25
0.099

5

0.041
O. 08

0.121
o

100

KM
KM
BA
LG
UC
UA
UA

LINE

1329
1330
1331
1332
1333
1334
1335

1315
1316
1317
1318
1319
1320
1321
1322
1323
1324
1325
1326
1327
1328

•
1336
1337
1338
1339
1340
1341
1342
1343
1344

KK
'KM

RS
SV
SV
SE
SE
SQ
SQ

C6090
Reservoir route at

1 ELEV 1694.0
0.00 0.10 0.:21
3.39 3.60 3.80

1694.0 1695.0 1696.0
1702.0 1702.2 1702.4

o 6 16
108 149 209

C609.

0.50
4.00

1697.0
1702.6

33
289

0.86
4.10

1698.0
1702.8

48
390

1.40
4.30

1699.0
1703.0

59
512

1.93
4.50

1700.0
1703.2

68
658

2.60
4.70

1701.0
1703.4

75
829

3.10
4.90

1701.6
1703.6

79
1025

3.20
5.10

1701.8
1703.8

85
1247

1345
1346
1347
1348
1349
1350
1351

KK 609611
KM Normal depth channel route from C609 to C611
KM Source: 200 Scale Mapping
RS 1 FLOW -1
RC 0.035 0.050 0.035 470.0 0.0200
RX 1000.01025.01050.01054.01064.0 1068.01088.01103.0
RY 1690.0 1688.0 1684.0 1682.0 1682.0 1684.0 1688.0 1690.0

1352
1353
1354

KK C6111
KM Hydrograph combine 609611 + C611R at C6111
HC 2

KK D611L
KM Hydrograph diversion at C611. Main flow continues in the left branch.
KM Diverted flow is in the right branch.
DT D611R•

1355
1356
1357
1358
1359
1360
1361
1362
1363

1364
1365
1366
1367

KK
KM
RS
SV
SV
SE
SE
SQ
SQ

C6110
Reservoir route at

1 ELEV 1668.4
0.00 0.41 1.10
7.06 7.14 7.22

1674.0 1676.0 1678.0
1685.01685.21685.4

o 0 86
225 262 313

C611.

2.49
7.31

1680.0
1685.6

117
378

4.34
7.39

1682.0
1685.8

141
460

6.64
7.47

1684.0
1686.0

162
558

6.72
7.56

1684.2
1686. :2

164
673

6.81
7.64

1684.4
1686.4

170
807

6.89
7.72

1684.6
1686.6

181
958

6.97
7.81

1684.8
1686.8

199
1118



DI 0 0 86 117 141 162 164 170 181 199 •Dr 225 262 313 378 460 558 673 807 958 1118
DQ 0 0 86 117 141 162 164 165 167 169

DO 171 173 175 176 178 180 1B2 183 1B5 187

REC-1 INPUT PAGE 32

ID 1 .....•. 2 3 4 5 6 ' ..• 7 .....•. 8 ......• 9 '.. 10

KK 611612
F.M Normal depth channel route from C611 to C612
KM Source: 200 Scale Mapping
RS 1 FLOW -1
RC 0.040 0.018 0.040 925.0 0,.0270
RX 1000.01020.01023.01041.01059.01060.21071.21136.2
RY 1666.01664.01663.51663.91663.51663.91664.01666.0

•

L= 0.307 miles, s= 192 feet/mile, Kb= .03

Time of Concentration for this sub-basin is based on the following:
6-Hour Rainfall, Pattern No. 1.00
An rainfall areal reduction factor of 1.000

The Clark Unit Hydrograph is used for this basin.
The Urban time-area relation is used for this basin.

C612
Hydrograph combine 611612 + 211P atC6.l2

2

EXCESS" RAINFALL VALUES' EXCEEDED IN 5-MlNUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.32.32.32.11.09.09.04 .04.04 .04.03.03.01.01.01.01.01.01

0.033
0.08 0;15 7.00 0.11 45.00

0.121 0.096
0 5 16 30 65 77 84 90 94 97

100

211P
Sub-Basin 211P

NOTE: 612613 is too short to route

KK
KM
KM
KM
KM
KM
KM
KM
KM

KM
KM
KM
KM
KM
KM
KM
BA
LG
UC
UA
UA

KK
KM
He

LINE

136
136
137
137

1379
1380
1381
1382
1383
1384
1385
1386
1387
1388
1389
1390
1391
1392
1393
1394
1395
1396
1397
1398
1399

1372
1373
1374
1375
1376
1377
1378

1400
1401
1402

1403
1404
1405

1406
1407
1408
1409
1410
1411
1412

KK C613
KM Hydrograph combine 608613 + C612 at C613
HC 2

KK 613621
KM Normal depth channel route from C613 to C621
KM Source: HEC-2 Cross Section: AS 3.241
RS 1 FLOW -1
RoC 0.100 0.045 0.100 718.0 0.0251
RX 96 95 . 4 98 84 . 0 9985 . 0 99 91 . 1 10033. 8 1006:2. 8 10 0 97 . 5 1 016 5 . 1
RY 1655.5 1647.5 1645.8 1641.1 1640.6 1642.1 1648.7 1654.3

HEC-,l INPUT PAGE 33

LINE I D.•...•. 1 ..•• ".,.:2 •.• '•••• '. 3 .• '...•. 4 ..••... 5 .....•• 6 ',' .7 8 .• '.•.•. 9 .•.... 10

1413
1414
1415
1416
1417
1418
1419
1420
1421
1422
1423
1424
1425
1426
1427
1428
1429
1430
1431
1432
1433

1434
1435
1436

KK
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
BA
LG
UC
UA
UA

KK
KM
He

211L
Sub-Basin 211L

The Clark Unit Hydrograph is used for this basin.
The Urban time-area relation is used for this basin.

Time of Concentration for this sub-basin is based on the following:
G-Hour Rainfall, Pattern No. 1.00
An rainfall areal reduction factor of 0 .999

EXCESS RAINFALL VALUES EXCEEDED IN', 5 -MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.30 .29.29 .08 .06 .05 .02 .02 .02 .02.02 .02 .01 .01 .01 .01 .01 .01

L= 0.508 miles, S= 181 feet/mile, Kb= .03

0.096
0.11 0.26 4.35 0.36 42.40

0.163 0.109
0 5 16 30 65 77 84 90 94 97

100

C621L
Hydrograph combine 613621 + 211L at C621 left branch

2 •



• * * Move to the'top of Arrow Wash

Time of Concentration for this sub-basin is based on the following:
6-Hour Rainfall, Pattern No. 1.00
An rainfall areal reduction factor of 1;000

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.30 .30 .30 .09 .07 .06 .03 .03 .02 .02 .02 .02 .00 .00 .00 .00 .00 .00

The Clark Unit Hydrograph is used for this basin .
The Urban time-area relation is used for this basin.

L= 0 .255 miles, S= 295 feet/mile, Kb= .03

9794908477

0.021
0.08 0.25 5.70 0.18 30.04

0.096 0.083
0 5 16 30 65

100

211Q
Sub-Basin 211Q

KK
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
BA
LG
UC
UA
UA

1437
1438
1439
1440
1441
1442
1443
1444
1445
1446
1447
1448
1449
1450
1451
1452
1453
1454
1455
1456
1457

HEC-1 INPUT PAGE 34

LINE ID 1 2 3 ' 4 5 6 7 8 9 10

KK 616617
KM Normal depth channel route from C616 to C617
KM Source: 200 Scale Mapping
RS 2 FLOW -1
RC 0.070 0.060 0_070 1131.0 0.0553
RX 1000.0 1008.0 1015.0 1045.0 1050.0 1080.0 1100.0 1110.0
RY 1834.0 1832.0 1830.0 1826.0 1826.0 1830.0 1834.0 1836.0

•

1458
1459
1460
1461
1462
1463
1464

1465
1466
1467
1468
1469
1470
1471
1472
1473
1474
1475
1476
1477
1478
1479
1480
1481
1482
1483
1484
1485

KK
KM
KM
KM
KM

KM
KM

KM
KM
KM
KM
KM
KM
KM
KM
KM
BA
LG
UC
UA
UA

211R
Sub-Basin 211R

The Clark Unit Hydrograph is used for this basin.
The Urban time-area relation is used for this basin.

Time of Concentration for this sub-basin is based on the following:
6-Hour Rainfall, Pattern No. 1.00
An rainfall areal reduction factor of 0.999

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.31 .30 .30 .10 .08 .07 .03 .03 .03 .02 .02 .02 .01 .01 .01 .01 .01 .01

L= 0.572 miles, S= 271 feet/mile, Kb= .03

0.084
0.08 0.25 5.70 0.18 37.77

0.150 0.118
0 5 16 30 65 77 84 90 94 97

100

1486
1487
1488

KK
KM
HC

C617L
Hydrograph combine 616617 + 211R at C617 left branch

2

ID 1 2 3 4 5 6." 7 8 9 10

HEC-1 INPUT
0.027

L= 0.831 miles, S= 214 feet/mile, Kb= .03

PAGE 35

979490847765

65.99

30

0.18

16

5.700.25
0.396

5

The Clark Unit Hydrograph is used for this basin.
The Urban time-area relation is used for this basin.

Time of Concentration for this sub-basin is based on the following:
6-Hour Rainfall, Pattern No. 1.00
An rainfall areal reduction factor of 1.000

0.07
0.192

o
100

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.32 .32 .32 .11 .09 .09 .04 .04 .04 .04 .04 .04 .01 .01 .01 .01 .01 .01

211U
Sub-Basin 211U

LG
UC
UA
UA

KK
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
BA

1506
1507
1508
1509

LINE

1489
1490
1491
1492
1493
1494
1495
1496
1497
1498
1499
1500
1501
1502
1503
1504
1505

•



1510
1511
1512
1513
1514
1515

KK D614L
KM Hydrograph diversion at 0614, Main· flow continues in the left branch.
KM Diverted flow is· in the right branch.
DT D614R
DI 0 4 . 3 8. 5 2 0 • 0 4 9 . 0 8 5 . 5
DQ 0 2.5 5.0 13.5 35.0 60.0

•
1516
1517
1518

KK C617
KM Hydrograph combine C617L + D614L at C617
HC 2

1519
1520
1521
1522
1523
1524
1525

KK 617618
KM Normal depth· channel route from C617 to C618
KM Source: HEC-2 Cross Section: AR 0.836
RS 4 FLOW -1
RC 0.070 0.060 0.070 1912.0 0.0345
RX 9983 . 3 998 T. 2 998 9 . 2 9991 . 1 10031. 5 10 053 . 5 10070. 6 10 097. 7
RY 1766.5 1762.3 1760.2 1758.1 1757.8 1760.8 1764.2 1770.6

I D ..' . . . . . ;L. . ..• • . •2. , . ...• . 3 '.' .. , . . 4 ' • . . • . . 5 . . . .. . • 6. . . . . . , 7 . ... • • • . 8. ,. . . . . 9. . • . , •10

Time of Concentration for this sub-basin is based on the following:
6 -Hour Rainfall, Pat tern No.1. 00
An rainfall areal reduction factor of 0.999

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 7U 75 80 85 90

.30 .29.29 .09 .06 .05 .02 .02 .02 .02 .02 .02 .00 .00 .00 .00 .00 .00

211S
Sub-Basin 211S

•PAGE 36

9794908477

HEC-1 INPUT

L= 0.445 miles, S= 272 feet/mile, Kb= .07

The Clark Unit Hydrograph is used for this basin.
The Urban time-area relation is used for this basin.

0.050
0.11 0.31 5.70 0.19 30.06

0.208 o ~ 186
0 5 16 30 65

100

KK
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
BA
LG
UC
UA
UA

LINE

1526
1527
1528
1529
1530
1531
1532
1533
1534
1535
1536
1537
1538
1539
1540
1541
1542
1543
1544
1545
1546

1547
1548
1549

KK C61SI
KM Hydrograph combine 617618 + 211S. at C61S!
HC 2

1550
1551
1552
1553
1554
1555
1556
1557
1558

KK C6180
KM Reservoir route at C618.
RS 1 ELEV 1730.6
SV 0.00 0.01 0.06 0.24 0.50 0.75 1.20 1.66 2.30 2.94

SV 3.20 3.30 3.40 3.60 3.80 3.90 4.10 4.30 4.50 4.65

SE 1730.6 1734.0 1736.0 1738.0 1739.0 1740.0 1741. 0 1742.0 1743.0 1744.0

SE 1744.3 1744.4 1744.6 1744.8 1745.0 1745.2 1745.4 1745.6 1745.8 1746.0

SQ 0 2.2 2.6 3.0 3.1 3.2 3.3 3.5 3.6 3.7

SQ 3.7 3.8 8 :21 48 88 143 212 295 390

1559
1560
1561

KK BB614R
KM Retrieve previously diverted hydrograph at C614 in the right branch.
DR D614R

1562
1563
1564
1565
1566
1567
1568

KK 614615
KM Normal depth channel route from C614 to CG15
KM Source: Hydrology Field Reconnaissance
RS 3 FLOW ,..1
RC 0.040 0.018 0.040 1114.0 0.0397
~X 1000.0 1020.0 1025.0 1059.0 1091.0 1093.0 1098.0 1103.0
RY 1828.0 1822.0 1821.5 1822.2 1821.8 1822.0 1824.0 1826.0

1569
1570
1571
1572
1573
1574
1575
1576
1577
1578
1579
1580
1581
1582

KK 211V
KM SUb-Basin 211V
KM
KM The Clark Unit Hydrograph is used for this basin.
KM The Urban· time-area relation is used for this basin,

KM
KM Time of Concentration for this sub-basin is based on the following:
KM 6~Hour Rainfall, Pattern No. 1.00
KM An rain£allareal reduction factor.of 1.000
KM
KM EXCESS RAI.NFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
KM 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90
KM .33 .33.33 .13 .11 .10 .05.05 .05 .05 .05 .05 .01 .01 .01 .01 .01 .01
KM •



• 1583
1584
1585
15.86
1587
1588
1589

KM miles, s= 212 feet/mile, Kb= .04

KM
BA 0.005
LG 0.06 0.25 5.80 0.18 90.00
UC 0.113 0.204
UA \ 0 5 16 30 65 77 84
UA 100

90 94 97

HEC-1 INPUT PAGE 37

LINE .••. 2 . . . 3 . . . . . . . 4. . . . . . . 5. . . . . . . 6 . • . . . . . 7 . . . .•. . . 8 . . . . . .. 9. . . • . . 10

1590
1591
1592

KK C6I5
Hydrograph combine 614615·+ 211V at C61S

2 0.03

1593
1594
1595
1596
1597
1598

KK D615L
KM Hydrograph diversion at C615. Main flow continues in the left branch.
KM Diverted flow is in the right branch.
DT D615R
DI 0 1.3 5.3 8.6 .2 23.0 36.8 55.5 77.5
DQ 0 0 1.3 2.6 4.2 7.0 12.8 19.5 29.5

1599
1600
1601
1602
1603
1604
1605

615618
KM Normal depth channel route from C61S to C618
KM Source: Hydrology Field Reconnaissance
RS 1 FLOW -1
RC 0.040 0.018 0.040 499.0 0.1338
RX 1000.0 1008.01009.21013.21027.21028.41036.41045.4
RY 1800.4 1799.6 1799.2 179B.8 179B.3 1798.7 1798.9 1800.4

1606
1607
1608

KK
KM
HC

C618
Hydrograph combine C6180 + 615618 at C618

2 0.19

•
1609
1610
1611
1612
1613
1614
1615

KK 618619
KM Normal depth channel route from C61S to C619
KM Source: HEC-2 Cross Section: AR 0.441
RS 5 FLOW -1
RC a. 07 0 0 . 0 6 0 0 • 070 183 7 . 0 0 . 02 85
RX 9870.6 9928.6 9957.1 9996.9 10004.9 10022.1 10062.0 10116.4
RY 1709.2 1700.9 1698.8 1690.0 1689.8 1699.6 1700.3 1711.3

211T
Sub-Basin 211T

The Clark Unit Hydrograph is used for this basin.
The Urban time-area relation is used for this basin.

Time of Concentration for this sub-basin is based on the following:
6-Hour Rainfall, Pattern No. 1.00
An rainfall areal reduction factor of 0.999

EXCESS RAINFALL VALUES EXCEEDED IN 5-MlNUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.32 .32 .32 .11 .09 .09 .04 .04 .04 .04 .04 .04 .01 .01 .01 .01 .01 .01

PAGE 38
0.18 64.25
HEC-1 INPUT

5.700.25

L= 0.488 miles, S= 250 feet/mile, Kb= .03

0.066
0.07

KK
KM
KM
KM
KM
KM
KM

KM
KM
KM
KM
KM

KM
KM
KM
KM
BA
LG

1616
1617
1618
1619
1620
1621
1622
1623
1624
1625
1626
1627
1628
1629
1630
1631
1632
1633

LINE ID 1 .•...•. 2 .•••••. 3 ..•..•. 4 ••••..• 5 .•....• 6 •..•••• 7 •••..•. 8 •...... 9 .....• 10

1634
1635
1636

UC 0.138
UA 0
UA 100

0.108
5 16 30 65 77 84 90 94 97

1637
1638
1639

KK C619L
KM Hydrograph combine 618619 + 211T at C619 left branch
HC 2

KK BB615R
KM Retrieve previously diverted hydrograph at C61S in the right branch.
DR D61SR

•
1640
1641
1642

1643
1644
1645
1646
1647
1648
1649

KK 615619
KM Normal depth channel route from C61S to C619
KM Source: Hydrology Field Reconnaissance
RS 8 FLOW -1
RC 0.045 0.024 0.025 2444.0 0.0493
RX 1000.0 1009.3 1018.5 1037.0 1039.3 1053.0 1065.0
RY 1727.2 1726.5 1725.8 1724.4 1724.6 1725.8 1725.9

1065.0
1725.9



1650
1651
1652

1653
1654
1655
1656
1657
1658
1659
1660
1661
1662
1663

1664
1665
1666
1667
1668
1669
1670
1671

LINE

KK C619r
KM Hydrograph combine C619L + 615619 at C6191
HC 2 0.25

KK C6190
KM Reservoir route at C619.
RS 1 ELEV 1675.6
SV 0.00 1. 72 2.98 4.70 7.00 7.08 7.17 7.26 7.34 7.43
SV 7.51 7.60 7.69 7.77 7.86
SE 1675.6 1686.0 1688.0 1690.0 1692.0 1692.2 1692.4 Ib92.6 1692.8 1693.0
SE 1693.2 1693.4 1693.6 1693.8 1694.0
SQ 0 4 25 72 128 155 163 172 178 187
SQ 195 213 238 273 318 374 441 518 606 706
SE 1675.6 1676.0 1678.0 1680.0 1682.0 1684.0 ,1686.0 1688.0 1690.0 1692.0
SE 1692.2 1692.4 1692.6 1692.8 1693.0 1693.2 1693.4 1693.6 1693.8 1694.0

KK D619R
KM Hydrograph diversion at C619. Main flow continues in the right branch.
KM Diverted flow is in the left branch.
DT D619L
DI 0 4 25 72 128 155 163 172 178 187
D1 195 213 238 273 318 374 441 518 606 706
DQ 0 0 0 0 0 0 0 0 0 0
DQ 8 24 49 83 128 182 249 326 412 512

HEC-l INPUT PAGE 39

ID 1 ~ 2 3 4 •••..•. 5 •.•.... 6 ......• 7 ••••••. 8 ...•••• 9 .•.... 10

•

1672
1673
1674

KK 619620
KM
RT

Lag route through Palisades Plaza storm drain
1

1675
1676
1677

1678
1679
1680
1681

..1682
1683
1684

KK BB619L
KM Retrieve previously diverted hydrograph at C619 in the left branch .
DR D619L

KK 619620
KM Normal depth channel route from C619 to C620 in Fountain Hills Blvd.
KM Source: 200 Scale Mapping. Similiar to 523548
RS 1 FLOW -1
RC 0.040 0.024 0.040 800.0 0.0288
RX 918.0 940.0 960.0 1000.0 1040.0 1040.1 1044.1 1088.1
RY 1648.01645.81643.81644.71644.01644.51644.51648.0 •

1685
1686
1687
1688
1689
1690
1691
1692
1693
1694
1695
1696
1697
1698
1699
1700
1701
1702
1703
1704
1705

1706
1707
1708

KK
KM
KM
KM

KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
BA
LG
UC
UA
UA

KK
KM
He

211W
Sub-Basin 211W

The Clark Unit Hydrograph is used for this basin.
The Urban time-area relation is used for this basin.

Time of Concentration for this sub-basin is based on the following:
6-Hour Rainfall, Pattern No. 1.00
An rainfall areal·· reduction factor of 1.000

EXCESS RAINFALL VALUES EXCEEDED IN 5-MlNUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

. 3 2 . 32 . 32 . 12 .lO • 09 . 05 . 05 . 04 . 04 . 04 . 04 . 01 . 01 .·01 . 01 . 01 . 01

L= 0.289 miles, S= 173 feet/mile, Kb= .03

0.030
0.06 0.25 5.70 0.18 73.65

0.121 0.097
0 5 16 30 65 77 84 90 94 97

100

C620R
Hydrograph combine 619620 + R619L + 211W at C620 right branch

3 0.28

1709
1710
1711

LINE

1712
1713
1714

1715
1716

KK BB611R
KM Retrieve previously diverted hydrograph at C611 in the right branch.
DR D611R

HEC-l INPUT

ID •....... 1 2 3 4 •••.... 5 ..•.•.. 6 ..•...• 7 .•...... 8 ...•.•. 9 10

KK 611620
KM Lag route through Palisades Plaza storm· drain
RT 1

KK C620
KM Hydrograph combine 611620 + C620R at C620

PAGE 40

•



• 1717

1718
1719
1720
1721
1722
1723
1724

HC 0.42

KK 620621
KM Normal depth channel route from C620 to C621
KM Source: HEC-2 Cross Section: AR 0.081
RS 1 FLOW -1
RC O. 05 0 0 . 050 0 • 05 0 915 . 0 0 . 03 94
RX 9790.0 9790.1 9972.2 9994.8 10004.9 10029.7 10048.6 10125.0
RY 1657.9 1657.5 1656.4 1646.8 1646.8 1657.8 1657.0 1657;9

1725
1726
1727

KK C621
KM Hydrograph combine C621L + 620621 at C621
HC 2 7.93

1728
1729
1730
1731
1732
1733
1734

KK 621622
KM Normal depth channel route from C621 to C622
KM Source: HEC-2 Cross Section: AS 2.785
RS 6 FLOW -1
RC 0.100 0.045 0.100 3830.0 0.0144
RX 9827.3 9922.9 9951.0 10000.0 10002.7 10044.7 10071.6 10076.8
RY 1615.2 1611. a 1604.1 1600.8 1601.5 1601.6 1611. 0 1613.9

Time of Concentration for this sub-basin is based on the following:
6-Hour Rainfall, Pattern No. 1.00
An rainfall areal reduction factor of 0.997

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.31 .31 .31 .10 .08.07 .03 .03 .03 .03 .03 .03 .01 .01 .01 .01 .01 .01

211X
Sub-Basin 211X

The Clark Unit Hydrograph is used for this basin.
The Urban time-area relation is used for this basin.

PAGE 41

9794908477

HEC-l INPUT

L= 0 . 929 miles I S= 111 feet/mile, Kb= .03

0.214
0.10 0.26 4.90 0.26 56.64

0.250 0.180
0 5 16 30 65

100

KK

KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
BA
LG
UC
UA
UA

1735
1736
1737
1738
1739
1740
1741
1742
1743
1744
1745
1746
1747
1748
1749
1750
1751
1752
1753
1754
1755• LINE ID 1 ......• 2 ...•••• 3 .•.•... 4 .•.•.•. 5 •.••.•. 6 ••...•• 7 •...... 8 ....•.. 9 ...•.. 10

1756
1757
1758

KK C622R
KM Hydrograph combine 621622 + 211X at C622 right branch
He 2

* * Move to the top of Tulip Wash

211A
Sub-Basin 211A

The Clark Unit Hydrograph is used for this basin.
The Urban time-area relation is used for this basin.

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.30 .30 .29 .09 .07 .06 .03 .02 .02 .01 .01 .01 .00 .00 .00 .00 .00 .00

Time of Concentration for this sub-basin is based on the following:
6-Hour Rainfall, Pattern No. 1.00
An rainfall areal reduction factor of 0.998

979490847730 65

0.18 23.09

16

5.700.25
0.149

5

L= 0.820 miles I S= 248 feet/mile, Kb= .03

0.143
0.09

0.188
o

100

KK
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
BA
LG
UC
UA
UA

1759
1760
1761
1762
1763
1764
1765
1766
1767
1768
1769
1770
1771
1772
1773
1774
1775
1776
1777
1778
1779

•
1780
1781
1782
1783
1784
1785
1786
1787
1788

KK
KM
RS
SV
SV
SE
SE
SQ
SQ

C6000
Reservoir route at

1 ELEV 1754 . 0
0.00 0.14 0.62

30.07 38.71 40.50
1754.0 1756.0 1758.0
1774.0 1776.0 1776.36

o 55 183
750 789 795

C600.

1.52
40.60

1760.0
1776.4

320
795

2.95
41.60

1762.0
1776.6

427
812

5.06
42.70 

1764.0
1776.8

513
849

7.98
43.70

1766.0
1777. a

570
906

11.80
44.60

1768.0
1777.2

620
984

16.61
45.70

1770.0
1777.4

665
1084

22.67

1772.0

709



1789
1790
1791
1792
1793
1794
1795

LINE

KK600601
KM Normal depth channel route ,fromC600to C601
KM Source: HEC-2 Cross Section:TU 1.538
RS 3 FLOW -:1
RC 0.040 0.025 0.040 2406.0 0.0176
RX 9945.6 9959.4 9968.3 9985.9 10000.0 10017.2 10038.7 10058.8
RY 1734.5 1732.3 1727.9 1726.2 1725.0 1727.7 1735.2 1736.0

HEC-1 INPUT

ID ...•... 1 2 3 .•...... 4 5 6 •.• ~ •.• 7 •...•.. ·.8 9 10

PAGE 42

KK 601602
KM Normal depth channel route' from C60l' to C602
KM Source: HEC-2 Cross Section: TU 1.102
RS 3 FLOW -1
RC 0.065 0.040 0.055 1765.0 0.0146
RX 9916.9 9959.1 9965'.8 9980.2 10004.0 10019.5 10047.3 10094.1
RY 1699.9 1699.8 1696.4 1689.8 1688.9 1695.7 1698.2 1698.4

1796
1797
1798
1799
1800
1801
1802
1803
1804
1805
1806
1807
1808
1809
1810
1811
1812
1813
1814
1815
1816

1817
1818
1819

1820
1821
1822
182,3
1824
1825
1826

1827
1828
1829
1830
1831
1832
1833
1834
1835
1836
1837
1838
1839
1840
1841
1842
1843

KK
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
BA
LG
UC
UA
UA

KK
KM
HC

KK
KM
KM
KM
KM
KM
KM
K.M
KM
KM
K.M
KM
KM
KM
KM
KM
BA

211B
Sub-'Basin 2l1B

The Clark Uriit Hydrograph is used for this basin.
The Urban time-area relation is used for this basin.

Time of Concentration foX' this'sub-:basin is based on the following:
6-Hour Rainfall, Pattern No. 1.00
Anrain.fall·· areal reduction factor of· 0 . 999

EXCESS RAINFALL·VALUES·EXCEEDED INS-MINUTE INTERVALS
5 10' 1S 20 25 30 35 40' 45 50 55 60 65 70 75 80 85 90

• 30 . 2 9 . 2 9 . 09 • 06 . 06 . 02 . 02 . 02 . 01 . 01. 01 . 00 . 00 . 00 .00 . 00 ~ 0 0

L= 0.618 miles, S= 244 feet/mile, Kb= .03

0.109
0.09 0.25 5.80 0.18 20.22

0.163 0.119
0 5 16 30 65 77 84 90 94

100

C601
Hydrogr.aph combine 600601 +. 211B' atC601

2

21lC
Sub-Basin 211C

The Clark unit Hydrograph is' used for this basin.
The Urban time.;.arearelation is used for this basin.

Time of Concentration for this sub-basin is based on the following:
6-HourRainfall,Pattern No. 1.00
An' rainfall" areal reduction factor· Of 0.999

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

. 31 . 31 . 31 . 10 . 08 . 07 . 03 . 03 . 03 . 03 . 03 . 03. 01 . 01 .01 . 01 . 01 . 01

L= 0.479 miles,S= 154 feet/mile, Kb= .03

0.043
HEC-l INPUT

97

PAGE 43

•

LINE ID ,.1 2 .. .3 4 ....•.. 5. .. 6 .....•. 7 •..•.•. 8 9 •.•... 10

1844
1845
1846
1847

LG
UC
UA
UA

0.08
0.163

o
100

0.25
0.165

5

.70

16

0.18

30

44.48

65 77 84 90 94 97

1848
1849
1850

1851
1852
1853
1854
1855
1856
1857
1858
1859
1860
1861
1862

KK C602L
KM Hydrograph combine 601602' + 211C' at "C602 left branch

He 2

KK 211D
KM Sub-Basin 211D
KM
KM The Clark Unit Hydrograph is' used for this basin.
KM The Urban time-area relation is used for this basin.

KM
KM Time of Concentration for· this sub-basin is based on the following:
KM 6-Hourl~ainfall, Pattern No.1. 00
KM An rainfall areal reduction factor of 0.999

KM
KM EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
KM 10 15 20 25 30 35 40 45 50 S5 60 6S 70 75 80 85 90 •



.29 .28 .28 .07 .05 .04 .02 .02 .. 02 .02 .02 .02 .01 .01 .01 .01 .01 .01

L= 0.686 miles, S= 115 feet/mile, Kb= .03• 1863
1864
1865
1866
1867
1868
1869
1870
1871

KM
KM
KM
KM
BA
LG
UC
UA
UA

0.071
0.08

0.221
o

100

0.25
0.232

5

3.85

16

0.46

30

37.42

65 77 84 90 94 97

1872
1873
1874

KK C602
KM Hydrograph combine C602L + 211D at C602
HC 2

1875
1876
1877
1878
1879
1880
1881

KK 602603
KM Normal depth channel route from C602 to C603
KM Source: HEC-2 Cross Section: LE 0.672
RS 4 FLOW -1
RC 0.060 0.045 0.060 2610.~ 0.0211
RX 9891. 9 9963.9 9986.5 10000.0 10012.7 10023.8 10085. a 10176.4
RY 1653.5 1653.5 1644.41644.11645.01649.81651.71656.7

1882
1883

1884
18B5
1886
1887
1888

KK
KM

KM
KM
KM
K.M
KM

211E
Sub-Basin 211E

The Clark Unit Hydrograph iSllsedfor this basin.
The Urban time-area relation is used for this basin.

Time of Concentration for this sub-basin is based on the following:
HEC-l INPUT PAGE 44

LINE ID 1 2 3 4 5 6 7 8 9 10

EXCESS RAINFALL VALUES EXCEEDED IN 5-MlNUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.30 .30 .30 .09 .07 .06 .03 .03 .02 .02 .02 .02 .01 .01 .01 .01 .01 .01

6-Hour Rainfall, Pattern No. 1.00
An rainfall areal reduction factor of 0.998

L= 0.609 miles, S= 118 feet/mile, Kb= .03

•
1889
1890
1891
1892
1893
1894
1895
1896
1897
1898
1899
1900
1901
1902

KM
KM
KM
KM
KM
KM
KM
KM
KM
BA
LG
DC
UA
UA

0.156
0.08

0.200
o

100

0.25
0.120

5

5.10

16

0.24 42.21

30 65 77 84 90 94 97

1903
1904
1905

KK C603
KM Hydrograph combine 602603 + 211E at e603
HC 2

1906
1907
1908
1909
1910
1911
1912

KK 603622
KM Normal depth channel route from C603 to C622
K.M Source: HEC-2 Cross Section: LE 0.287
RS 5 FLOW -1
RC 0.060 0.045 0.060 2745.0 0.0204
RX 9883.0 9929.7 9967.3 9991.610042.210073.610177.610194.5
RY 1619.4 1618.7 1611.8 1602.1 1603.3 1609.4 1610.5 1610.6

10 1 2 3 4 5 6 7 8 9 10

KK C622L
K.M Hydrograph combine 603622 + 211F at C622 left branch

Time of Concentration for this sub-basin is based on the following:
6-Hour Rainfall, Pattern No. 1.00
An rainfall areal reduction factor of 0.999

EXCESS RAINFALL VALUES EXCEEDED IN 5-MlNUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.31 .31 .31 .10 .08 .07 .04 .04 .04 .04 .04 .03 .01 .01 .01 .01 .01 .01

PAGE 45

979490847765

62.81

30

0.36

HEC-1 INPUT

16

4.300.25
0.191

5

L= 0.770 miles, S= 134 feet/mile, Kb= .03

The Clark Unit Hydrograph is used for this basin.
The Urban time-area relation is used for this basin.

0.113
0.08

0.217
o

100

211F
Sub-Basin 211F

KK
KM
KM
KM
KM
KM
K.M
KM
KM
KM
KM
KM
K.M
K.M
KM
KM
BA
LG
UC
UA
UA

1934
1935

LINE

1913
1914
1915
1916
1917
1918
1919
1920
1921
1922
1923
1924
1925
1926
1927
1928
1929
1930
1931
1932
1933

•



KJ< 622549
KM Normal depth channel route from C622 .to C549
KM Source: HEC-2 Cross Section: AS 2.279
RS 7 FLOW -1
RC 0.113 0.125 0.1201697.00..0118
RX 9847.1 9851.0 9857.5 9862.810052.610062.810075.610084.6
RY 1573.5 1571.31567.21564.61565.11566.71573.71573.9

1936

1937
1938
1939

1940
1941
1942
1943
1944
1945
19.46

1947
1948
1949
1950
1951
1952
1953
1954
1955
1956
1957
1958
1959
1960
1961
1962
1963
1964
1965
1966
1967

He

KK
KM
He

KK
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
BA
LG
UC
UA
UA

C622
Hydrograph combine C622R + C622L at C622

2

211Y
Sub-Basin 211Y

The Clark Unit Hydrograph is . used for this basin.
7he Urban time-area relation is used for this basin.

Time of Concentration for this sub-basin is based on the following:
6-Hour Rainfall, Pattern No. 1.00
An rainfall areal. redtlctionfactor of 0.999

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.32 .32 .31 .11.09 .09 .04 .04 .04 .03.03 .03 .01 .01 .01 .01 .01 .. 01

L= 0.606 miles, S= 147 feet/mile, Kb= .04

0.089
0.09 0.21 6.60 0.13 50.06

0.213 0.176
a 5 16 30 65 77 84 90 94

100
97

•

KK C549R
.J<M Hydrograph combine 622549 + 211Y at C549 right brcmch
HC 2

ID 1 ..

KK 211M
KM Sub-Basin 211M
KM
KM The. Clark Unit Hydrograph is used for this· basin.

1968
~1969

1970

1971
1972
1973

LINE

1974
1975
1976
1977
1978
1979
1980

1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001

2002
2003
2004

2005
2006
2007
2008

KK
KM
HC

KK
KM
KM
RS
RC
RX
RY

KK
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
BA
LG
UC
UA
UA

KK
KM
HC

C549
Hydrograph combine C549L + C549R at C549

2

HEC-1 INPUT

....... 3 •...... 4 .•.•... 5 6 ·.7 .•..... 8 .• " •... 9 10

549626
Normal depth channel route from C549 to C626
Source: HEC-2 Cross Section: AS 1.855

7 FLOW -1
0.113 0.125 0.120 2044.0 0.0171

9943.2 9963.0 9985.6 9994.110007.610029.210150.510171.3
1539.31534.51531.21528.31528.21531.71532.51537.4

211Z
Sub-Basin 211Z

The Clark Unit Hydrograph is used for this basin.
The Urban time-area relation· is used for this basin.

Time of Concentration for this sub-basin is based on the following:
6-Hour Rainfall, Pattern No.1. 00
An rain£all areal reduction factor of 0.999

EXCESS RAINFALL VALUES EXCEEDED INS-MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.29 .29 .28 .07 .05 .. 04 .02 .02 .02 .02 .02 .02 .01 .01 .01 .01 .01 .01

L= 0 .509 miles, S= 147· feet/mile, J<b= .04

0.083
0.14 0.27 4.50 0.34 34.43

0.204 0.153
0 5 16 30 6.5 77 84 90 94 97

100

C626C
. Hydrograph combine 549626 + 211Z at C626 main branch

:2

PAGE 46 •
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Time of Concentration for this sub-basin is based on the following:
6-Hour Rainfall, Pattern No. 1.00
An rainfall areal reduction factor of 1.000

EXCESS' RAINFALL VALUES EXCEEDED IN 5--MINUTE INTERVALS
5 10 15 20 25 30 35 40 ~5 50 55 60 65 70 75 80 85 90

.32 .31 .31 .11 .09 .08 .04 .04 .04 .03 .02 .02 .01 .01 .01 .01 .01 .01

HEC-1 INPUT PAGE 47

used for this basin.

85 feet/mile, Kb= .030.480 miles, S=

The

034

KM

KrJI
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
SA

2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
2019
2020
2021

•
LINE .......• 2 3. . ..•...,.5 6 7. . 8 , .9 .....•. 10

2022
2023
2024
2025

0.19
0.231

5

6.60

16 30

39.38

65 77 84 90 94 97

2026
2027
2028
2029
2030
2031
2032

KK 625626
KM Normal depth channel route from C625 to C626
KM Source: 200 Scale Mapping
RS 3 FLOW -1
RC 0.040 0.018 0.040 1350.0 0 .. 0252
RX 1000.0 1020.0 1021.2 1055.2 1089.2 1090.4 1100.4 1105.4
RY 1527.0 1526.0 1525.6 1526.3 1525.6 1526.0 1528.0 1530.0

•

2033
2034
2035
2036
2037
2038
2039
2040
2041
2042
2043
2044
2045
2046
2047
2048
2049
2050
2051
2052
2053

KK
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM

KM
KM
KM
KM
BA
LG
UC
UA
UA

211AB
Sub-Basin 211AB

The Clark Unit Hydrograph is used for this basin.
The Urban time-area relation is used for this basin.

Time of Concentration for this sub-basin is based on the following:
6-Hour Rainfall, Pattern No. 1.00
An rainfall areal reduction factor of 0.999

EXCESS RAINFALL VALUES EXCEEDED IN 5-MINUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.32 .32 .32 .12 .10 .09 .04 .04 .04 .04 .04 .03 .01 .01 .01 .01 .01 .01

L= 0.293 miles, S= 321 feet/mile, Kb= .03

0.040
0.07 0.17 6.80 0.12 54.72

0.100 0.068
0 5 16 30 65 77 84 90 94 97

100

2054
2055
2056
2057
2058
2059
2060

KK 623624
KM Normal depth channel route from C623 to C624
KM Source: 200 Scale Mapping
RS 1 FLOW -1
RC 0.040 0.018 0.040 701.0 0.0114
RX 1000.0 1010.0 1011.2 1027.2 1043.2 1044.4 1059.4 1074.4
RY 1534.0 1532.0 1531.6 1531.9 1531.6 1532.0 1532.5 1533.0

2061
2062
2063
2064
2065
2066
2067
2068

KK 211AC
KM Sub-Basin 211AC
KM
KM The Clark Unit Hydrograph is used for this basin.
KM The Urban time-area relation is used for this basin.
KM
KM Time of Concentration for this sub-basin is based on the following:
KM 6-Hour Rainfall, Pattern No. 1.00

HEC-l INPUT PAGE 48

LINE ID 1 .••.... 2 3 4 ...•... 5 ...•... 6 7 ••..... 8 9 10

KM An rainfall areal reduction factor of 1.000
KM
KM EXCESS RAINFALL VALUES EXCEEDED IN 5-MlNUTE INTERVALS
KM 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

KM .32 .32 .32 .12 .10 .09 .05 .05 .04 .04 .04 .04 .. 01 .01 .01 .01 .01 .01

KM
KM L= 0.306 miles, S= 82 feet/mile, Kb= .03
KM

BA 0.027
LG 0.08 0.15 8.40 0.07 44.76
UC 0.154 0.140
UA 0 5 16 30 65 77 84 90 94 97

UA 100

•

2069
2070
2071
2072
2073
2074
2075
2076
2077
2078
2079
2080
2081

2082
2083
2084

KK
KM
HC

C624
Hydrograph combine 623624 + 211AC at·C624

2



2085
2086
2087
2088
2089
2090
2091

KK 624626
KM Normal depth channel route fromC624 .to C626
KM Source: HEC~2Cross Section: AS 1.727
RS 3 FLOW ~1

RC 0.080 0.060 0.080 637.00.0235
RX 9872.9 9881.0 9893.99902.2 9967.6 9976.4 10076.1 10084.3
RY 1526.3 1524.6 1521.7 1520.0 1520.7 1521.6 1520.7 1526 ~ 2

•
Time of Concentration for this sub~basin is based on the following:

6~Hour Rainfall, Pattern No. 1.00
An rainfall areal reduction factor of 0.999

EXCESS RAINFALL VALUES EXCEEDED IN 5 -MINUTE INTERVALS
5 10 15 2 0 .2 5 30 35 4 0 4 5 5 0 55 6 0 65 70 75 8 0 85 90

• 3 2 . 3.2 . 3 2 . 12 . 1 0 . 09 . 05 . 05 . 04 • 04 . 04 . 04 . 01 . 01 . 01 . 01 . 01 . 0 1

211AD
Sub-Basin 211AD

The Clark Unit Hydrograph is used for this basin.
The Urban time-area relation is used for this basin.

9794908477

L= 0.489 miles, S= 280 feet/mile, K.b= .03

0.041
0.08 0.15 8.00 0.08 46.16

0.133 0.137
0 5 16 30 65

100

KK
KM
KM
KM
KM
KM

KM

KM
KM
KM

KM
KM
KM
KM

KM
KM
BA
LG
UC
UA
UA

2092
2093
2094
2095
2096
2097
2098
2099
2100
2101
2102
2103
2104
2105
2106
2107
2108
2109
2110
2111
2112

HEC-l INPUT PAGE 49

LINE ID 1 ....•.. 2 ..•...• 3 ••..•.. 4 .•..•.. 5 6 •.....• 7 8 9 ...•.. 10

2113
2114
2115

KK C626R
KM Hydrograph combine 624626 + 211AD at C626 right branch
HC 2

2116
2117
2118

KK C626
KM Hydrograph combine C626C + 625626 at C626R
HC 3

2119
2120
2121
2122
2123
2124
2125

KK 626627
KM Normal depth channel route fromC626 to C627
KM Source: HEC- 2 Cross section: AS 1.602
RS 2 FLOW -1
RC 0.080 0.060 0.·080 625.00.. 0208
RX 9889.8 9941.2 9963.010011.610074.810083.910191.710210.4
RY 1517.6 1516.9 1508.1 1506.6 1508.6 1511.7 1513.1 1518.8

2126
2127
2128
2129
2130
2131
2132
2133
2134
2135
2136
2137
2138
2139
2140
2141
2142
2143
2144
2145
2146

KK
KM

KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
KM
BA
LG
UC
UA
UA

211AE
Sub-Basin 211AE

The Clark Unit Hydrograph is used for this basin.
The Urban time-area relation is used for this basin.

Time of Concentration for this sub-basin is based on the following:
6 "'Hour Rainfall, Pat tern No. 1. 00
An·rainfall areal reduction factor. of 1.000

EXCESS RAINFALL VALUES EXCEEDED IN 5-MlNUTE INTERVALS
5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90

.31 .31.30 .10.08 .07 .03 .03 .03 .02.02 .02 .01 .01 .01 .01 .01 .01

L= 0.313· miles, .. S= 153 feet/mile, Kb= .04

0.034
0.12 0.24 6.40 0.15 38.15

0.154 0.125
0 5 16 30 65 77 84 90 94 97

100

2147
2148
2149

KK
KM
HC

C627
Hydrograph combine 626627 +. 211AE at C627

2

2150 zz

C627 is the total flow in Ashbrook· Wash at the Study boundary

•



• INPUT
LINE

66

(V)

DIAGRAM OF STREAM NETWORK

(-' - -» DIVERSION OR PUMP FLOW

(<:- - -) RETURN OF DIVERTED OR PUMPED FLOW

•

•

94 0523I ..
V
V

C5230

156

159

166

187

190

211

232

235

238

245

266

269

276

297

300

321

324

331

352

355

362

D523R

20SA

205B

C528 .
V
V

528530

205C

C530R .

2050

205E

C529 .

C530 .
V
V

530531

205F

C531 .
V
V

531532

205G

C532L .

205H

C532 .
V
V

532533

205I

C533 .
V
V

533534

205J



383 C534R .•..•.•.•.•• •386 20SK

407 C534 . ••••••••.••
V
V

410 534535

417 205L

438 C535 •.••••• .•..•
V
V

441 535536

448 205M

469 C536R ............

472 205N

491 C536I ............
V
V

494 C5360
V
V

506 536537

513 206A

534 C537 •..•..•..•••
V
V

537 537538 •544 206B

565 C538I ......•.....
V
V

568 C5380
V
V

577 538540

584 206C

60S C540R ............

608 206D
V
V

629 539540

636 206E

657 C540L .....••....•.

660 C540 •.•••••.••••
V
V

663 540541

670 206F

691 C541 ••••••••••••
V
V

694 541648 •701 20GG



•

•

•

724
722

725

732

735

756

763

784

790
787

795

802

823

826

836
833

839

846

867

870

879
877

880

889
887

890

897

918

921

928

949

952

955

962

983

D523R

BB523R
V
V

523548

C548L ~ •.•

206B
V
V

542543

2061

C543 •••.••....•.

.-------> D543R
D543L

V
V

543544

206K

C544 •••..••••..•
V
V

544545

.-------> D545R
D545L

V
V·

545546

206L

C546 ..•.•...•••.
V
V

546547

D543R
BB543R

V
V

543547

D545R
BB545R

V
V

545547

206J

C547 .••••••••.•••••••••.•••• •••·••••••• •
V
V

547548

206M

C548R •.••••••••••

C548 .•••••••.•••
V
V

548549

206N

C549L .



986

1099

1106

1127

1130

1151

1158

1179

1182

1203

1212

1215

1222

1256

1263

1284

1291

1312

1315

1336

1345

1352

1355

1367
1364

1372

1379

1400

1403

C599Q
V
V

599608

211K

C608L .

211G
V
V

604606

2111

C606R~ .

211H
V

V
C6050

C606 .........•..
V
V

606607

211J

C607 .•• ••..••••••
V
V

607608

C608 ••• •••••••••
V
V

608613

211M
V
V

610611

211N

C611R .

2110
V
V

C6090
V
V

609611

C611I .....•......
V

V
C6110

D611R
D611L

V
V

611612

211P

C612 ." .•....•...•

C613
V
V

•

•

•



• 1406 613621

1413 211L

1434 C621L ............

1437 2110
V
V

1458 616617

1465 211R

1486 C617L ............

1489 211U

1513 • - - - - - --> D614R

1510 D614L

1516 C617 ............
V
V

1519 617618

1526 2118

1547 C618! ............
V
V

1550 C6180

1561 D614R

• 1559 BB614R
V
V

1562 614615

1569 211V

1590 C615 ............

1596 . - - - - - - - > D615R

1593 D615L
V
V

1599 615618

1606 C61S ............
V
V

1609 618619

1616 211T

1637 C619L ...•........

1642 D615R

1640 BB615R
V
V

1643 615619

1650 C619I ............
V
V

1653 C6190

1667 .-------> D619L

• 1664 D619R
V
V

1672 619620



1677
1675

1678

1685

1706

1711
1709

1712

1715

1718

1725

1728

1735

1756 ..~.

1759

1780

1789

1796

1817

1820

1827

1848

1851

1872

1875

1882

1906

1913

1934

1937

1940

1947

BB619L
V
V

619620

C62 OR .•. ~.

BB611R
V
V

611620

C620 •........ ",
V
V

620621

C621 .......•....
V
V

621622

211X

C622R .

211A
V
V

C6000
V
V

600601

211B

C601·, .
V
V

601602

211C

C602L ....

211D

C602 .....
V
V

602603

211E

C603 •...........
V
V

603622

211F

C622L .....•......

C622 .. ~ .......•.•
V
V

622549

211Y

D619L

211W

D611R

•

•

•



•

•

1968

2002

2005

2026

2033

2054

2061

2085

2092

2113

2116

2119

2126

2147

C549R "

C549 .
V

V
549626

211Z

C626C.

211M
V
V

625626

211AB
V
V

623624

211AC

C624 •...........
V
V

624626

211AD

C626R .........•..

C626 ...........•..•..... ··· .
V
V

626627

211AE

C627 ...........•

(***) RUNOFF ALSO COMPUTED AT THIS LOCATION
1*****************************************

*
FLOOD HYDROGRAPH PACKAGE (HEC-l)

MAY 1991
VERSION 4. O'.lE

RUN DATE 02/18/:0 TIME 07:21:35

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

Golden Eagle Park Dam Modifications
by Stantec: Proj. No. 28900095
for FCDMC: FCD

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

u. S. ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER

609 SECO~ STREET
DAVIS, CALIFORNIA 95616

(916) 551-1748

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

File: ALTFf-6.IHl
Date:07-08-99 mGg

Revised:

Alternative F:
Addition of an auxillary spillway. This spillway will function such
that the existing emergency spillway does not operate for the 100-year
storm. The stage-storage relation is adjusted to reflect revised
grading in the park.

The purpose of this model is to estimate peak discharges in Ashbrook
Wash for evaluation of the Dam modifications impact on the floodplain.

10-year, 6-hour future condition watershed model for Ashbrook Wash upstream
of the Fort McDowell Indian Reservation boundary.

This model is a portion of the original Fountain Hills North FDS
watershed model conducted by GVSCE, 1994. The title cards from that
model are included for reference.

• 26 10

Fountain Hills North Floodplain Delineation Study
FCD 92 - 04 by GVSCE

Future Condition Model
lO-Year 6-Hour Storm, Clark Unit Hydrograph

OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL

File:
Date:

Revised:

FU10-6.IH1
07-21-94
10-31- 94

dtp
dtp



IT

I PLOT
QSCAL

HYDROGRAPHTIME
NMIN

I DATE
ITIME

NQ
NDDATE
NDTIME
ICENT

o
O.

DATA
1
o

0000
1080

o
1759

19

PLOT CONTROL
HYDROGRAPH PLOT SCALE

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

•
COMPUTATION INTERVAL 0.02 H01JR.S

TOTAL TIME BASE 17.98 HOURS

28JD INDEX STORM NO.1
STRM 2.20 PRECIPITATION DEPTH
TRDA 0.01 TRANSPOSITION DRAINAGE AREA

32 JD INDEX STORM NO.
STRM 2.19 PRECIPITATION DEPTH
TRDA 0.50 TRANSPOS ITION· DRAINAGE AREA

33 JD INDEX STORM NO.
STRM 2.16 PRECIPITATION DEPTH
TRDA 2.80 TRANSPOSITION DRAINAGE AREA

37 JD INDEX STORM NO. 4
STRM 2.03 PREClPITATION DEPTij
TRDA 16.00 TRANSPOSITION DRAINAGE AREA

41 JD INDEX STORM.NO.
STRM 1.78 PREClPITATION DEPTH •TRDA 90.00 TRANSPOS ITION DRAINAGE AREA

WARNING EXCESS AT PONDING .LESS THAN ZERO FOR PERIOD. EXCESS SET TO ZERO

WARNING EXCESS AT PONDING LESS THAN ZERO FOR PERIOD. EXCESS SET TO ZERO

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

SQUARE MILES
INCHES
FEET
CUB I C FEET PER. SECOND
ACRE-FEET
ACRES
DEGREES FAHRENHEIT





HYDROGRAPH AT

2 COMBINED AT

ROUTED TO

HYDROGRAPH AT

2 COMB I NED AT

ROUTED TO

ROUTED·TO

HYDROGRAPH AT

2 COMBINED AT

HYDROGRAPH.· AT

ROUTED TO

.HYDROGRAPH AT

2 COMBINED AT

2 COMB INED AT

ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

ROUTED TO

HYDROGRAPH AT

HYDROGRAPH AT

ROUTED· TO

3 COMBINED AT

HYDROGRAPHAT

ROUTED TO

HYDROGRAPHAT

2 COMBINED.AT

DIVERSION TO

HYDROGRAPH AT

ROUTED TO

HYDROGRAPH AT

2.· COMB INED AT

ROUTED TO

206A.

C537

537538

206B

C5381

C5380

538540

206C

C540R

206D

539540

206E

C5401

C540

540541

206F

C541

541548

206G

BB523R

523548

C5481

206B

542543

2061

C543

D543R

D5431

543544

206K

C544

544545

240.

273.

273.

181.

275.

273.

273.

33.

274.

124.

117.

40.

147;

275.

275.

247.

357.

355.

116.

O.

o.

406.

114.

110.

47.

150.

150.

o.

O.

100.

100.

98.

4.05

6.05

6.12

4.05

6.05

6.15

6.25

4.07

6.25

4.03

4.12

4.03

4.10

6.23

6.35

4.07

4.30

4.33

4.08

4.33

4.72

4.32

4.03

4: .07

4.00

4.03

4.03

0.02

0.02

4.03

4.03

4.07

19.

237.

236.

15.

243.

240.

240.

3.

241.

10.

10.

3.

13.

247.

247.

21.

256.

256.

13.

o.

o.

262.

9.

9.

3.

13.

13.

o.

o.

8.

8.

8.

6.

90.

90.

5.

94.

94.

94.

1.

95.

3.

3 .

1.

4.

98.

98.

7.

103.

103.

4.

o.

o.

106.

3.

3.

1.

4.

4.

O.

O.

3.

3.

3.

6.

90.

90.

5.

94.

94.

94.

1.

95.

3.

3.

1.

4.

98.

98.

7.

103.

103.

4.

O.

O.

106.

3.

3.

1.

4.

4.

O.

O.

3.

3.

3.

0.13

3.04

0.09

3.14

3.14

3.14

0.02

3.16

0.06

0.06

0.02

0.09

3.24

3.24

0.16

3.40

3.40

0.09

0.23

0.23

3.72

0.06

0.06

0.02

0.08

0.08

0.08

0.08

0.06

0.14

0.14

•

•

•



• DIVERSION TO
D545R 49. 4.07 4. 1. 1. 0.14

HYDROGRAPH AT
D545L 49. 4.07 4. 1. 1. 0.14

ROUTED TO
545546 48. 4.08 4. 1. 1. 0.14

HYDROGRAPHAT
206L 113. 4.03 9. 3. 3. 0.06

COMBINED AT
C546 157. 4.05 1:3 . 4. 4. 0.20

ROUTED TO
546547 156. 4.07 13. 4. 4. 0.20

HYDROGRAPH·AT
BB543R 150. 4.03 13. 4. 4 ; 0.08

ROUTED TO
543547 143. 4.12 13. 4. 4. 0.08

HYDROGRAPH AT
BB54SR 49. 4.07 4. 1. 1. 0.14

ROUTED TO
545547 47. 4.13 4. 1. 1. 0.14

HYDROGRAPH AT
206J 121. 4.03 10. 3. 3. 0.06

4 COMBINED.AT
C547 446. 4.07 39. 13. 13. 0.26

ROUTED TO
547548 433. 4.13 39. 13. 13. 0.26

HYDROGRAPH AT
206M 119. 4.03 10. 3. 3. 0.06

2 COMBINED AT
C548R 518. 4.12 49. 16. 16. 0.32

• 2 COMBINED AT
C548 646. 4.23 296. 119. 119. 4.04

ROUTED TO
548549 641. 4.38 295. 119. 119. 4.04

HYDROGRAPH AT
206N 269. 4.07 26. 9. 9. 0.15

2 COMBINED AT
C549L 730. 4.32 308. 126. 126. 4.19

HYDROGRAPH AT
C5990 1091. 4.68 756. 288. 288. 7.13

ROUTED TO
599608 1091. 4.77 756. 288. 288. 7.13

HYDROGRAPH AT
211K 225. 4.02 15. 5. 5. 0.10

2 COMBINED AT
C608L 1099. 4.73 766. 292. 292. 7.23

HYDROGRAPH AT
211G 11. 4.07 2. 1. 1. 0.01

ROUTED TO
604606 10. 4.25 2. 1. 1. 0.01

HYDROGRAPH AT
2111 71. 4.05 7. 2. 2. 0.04

2 COMBINED AT
C606R 77. 4.05 9. 3. 3. 0.05

HYDROGRAPH AT
211H 150. 4.02 10. 3. 3. 0.07

ROUTED TO
C6050 103. 4.10 10. 3. 3. 0.07

2 COMBINED AT
C606 178 . 4.07 18. 6.- 6. 0.12• ROUTED ·TO

606607 175. 4.10 18. 6. 6. 0.12

HYDROGRAPH AT



211J 3l. 4~02 2. 1. 0.01

2·· COMBINED AT
e60? 199. 4.08 21. 7. ? . 0.14

ROUTED· TO
607608 197. 4.12 2l. 7. 7. 0.14

2·· COMBINED· AT
C608 1159. 4.40 782. 298. 298 ; 7.37

ROUTED TO
608613 1159. 4.43 782. 298. 298. 7.37

HYDROGRAPH· AT
211M 17l. 4.03 14. 5. 5. 0.08

ROUTED TO
610611 166. 4 ~ 05 14. 5. 5." 0.08

HYDROGRAPH. AT
211N 45. 4.02 4. 1. 1. 0.02

2 COMBINED AT
C611R 208. 4.03 18. 6. 6. 0.10

HYDROGRAPH AT
2110 89. 4.02 7. 2. 2. 0.04

ROUTED TO
C6090 53. 4.12 7. 2. 2. 0.04

ROUTED TO
609611 52. 4.13 7. 2. 2. 0.04

2 COMB!NED ·AT
06111 255. 4.05 25. 8. 8. 0.14

ROUTED .TO
C6110 133. 4.23 24. 8. 8. 0.14

DIVERSION TO
D611R 133. 4.2.3 24. 8. 8. 0.14

HYDROGRAPH AT
0.6111, O. 0.02 O. o. O. 0.14 •ROUTED TO

611612 O. 0.02 O. o. o. 0.14

HYDROGRAPH·AT
211P 75. 4.02 6. 2. 2. 0.03

2 COMBINED AT
C612 75. 4.02 6. 2. 2. 0.17

2 COMBINED AT
C613 1172. 4.35 786. 299. 299. 7.54

ROUTED TO
613621 1172. 4.37 786~ 299. 299. 7.54

HYDROGRAPH AT
2111, 189. 4.03 15. 5. 5: 0.10

2 COMBINED AT
C6211, 1211. 4.32 795. 303. 303. 7.64

HYDROGRAPH .AT
211Q 46. 4.02 3. 1. 1. 0.02

ROUTED TO
616617 44. 4.05 3. 1. 1. 0.02

HYDROGRAPH AT
211R 171. 4.03 13- 4. 4. 0.08

2 COMBINED AT
C6171, 215. 4.03 17. 6. 6. 0.10

HYDROGRAPHAT
211U 35. .07 5. 2. 2. 0.03

DIVERSION TO
D614R 25 4.07 3. 1. l. 0.03

HYDROGRAPHAT
0.6141, 10. 4.07 2. 1. 1. 0.03

C617 225. 4.03 18. 6. 6 .. 0.13 •617618 214. 4.10 18. 6. 0.13



•

•

•

HYDROGRAPH AT

:2 COMBINED AT

ROUTED TO

HYDROGRAPH AT

ROUTED TO

HYDROGRAPH AT

:2 COMBINED AT

DIVERSION TO

HYDROGRAPH AT

ROUTED ·TO

:2 COMB INED AT

ROUTED TO

HYDROGRAPH AT

2 COMBINED AT

HYDROGRAPH AT

ROUTED TO

2 COMBINED AT

ROUTED TO

DIVERSION TO

HYDROGRAPH AT

ROUTED ··TO

HYDROGRAPH AT

ROUTED TO

HYDROGRAPH AT

3 COMBINED AT

HYDROGRAPH AT

ROUTED TO

2 COMBINED AT

ROUTED TO

2 COMBINED AT

ROUTED TO

HYDROGRAPH·AT

2118

C618I

C6180

BB614R

614615

211V

C61S

D615R

D61SL

615618

C618

618619

211T

C619L

BB615R

615619

C6191

C6190

D619L

D619R

619620

BB619L

619620

211W

C620R

BB611R

611620

C620

620621

C621

621622

211X

82.

291.

273.

25.

24.

10.

32.

11.

21.

21.

294.

283.

145.

338.

11.

11.

349.

175.

o.

175.

175.

o.

o.

69.

201.

133.

133.

321.

321.

1456.

1452.

372.

4.07

4.08

4.13

4.07

4.12.

4.03

4.08

4.08

4.08

4.10

4.13

4.22

4.02

4.20

4.08

4.20

4.20

4.40

0.02

4.40

4.42

0.02

0.02

4.02

4.03

4.23

4.25

4.27

4.28

4.37

4.48

4.07

7.

26.

20.

3.

3.

1.

4.

1.

3.

3.

23.

23.

13.

35.

1.

1.

36.

36.

o.

36.

36.

o.

o.

6.

42.

24.

24.

66.

66.

846.

846.

38.

2.

9.

9.

1.

1.

o.

2.

o.

1.

1.

10.

10.

4.

14.

o.

o.

14.

14.

O.

14.

14.

O.

O.

2.

16.

8.

8.

24.

24.

324.

324.

13.

2.

9.

9.

1.

1.

o.

2.

o.

1.

1.

10.

10.

4.

14.

O.

O.

14.

14.

o.

14.

14.

o.

o.

2.

16.

8.

8.

24.

24.

324.

324.

13.

0.05

0.18

0.18

0.03

0.03

0.00

0.03

0.03

0.03

0.03

0.19

0.19

0.07

0.26

0.03

0.03

0.25

0.25

0.25

0.25

0.25

0.25

0.25

0.03

0.28

0.14

0.14

0.42

0.42

7.93

7.93

0.21



2 COMBINED ·AT •C622R 1549. 4.40 871. 335. 335.

HYDROGRAPH AT
211A 260. 4.05 20. 7. 7. 0.14

ROUTED ·TO
C6000 236. 4.10 20. 7. 7. 0.14

ROUTED TO
600601 231. 4.15 20. 7. 7. 0.14

HYDROGRAPH AT
211B 213. 4.03 15. 5. 5. 0.11

2 ·COMBINED AT
C601 396. 4.07 35. 12. 12. 0.25

ROUTED TO
601602 388. 4.12 35. 12. 12. 0.25

HYDROGRAPHAT
21lC 80. 4.05 7. 2. 2. 0.04

2 COMBINED AT
C602L 455. 4.10 42. 14. 14. 0.30

HYDROGRAPH AT
2110 100. 4.07 10. 3. 3. 0.07

2 COMBINED AT
C602 552. 4.10 52. 18. 18. 0.37

ROUTED TO
602603 538. 4.17 52. 18. 18. 0.37

HYDROGRAPH AT
211E 306. 4.05 25. 8. 8. 0.16

2 COMBINED AT
C603 742. 4.12 77. 26. 26. 0.52

ROUTED TO
603622 728. 4.20 77. 26. 26. 0.52

HYDROGRAPH·· AT •211F 196. 4.07 20. 7. 7. 0.11

2 COMBINED AT
C622L 829. 4.17 96. 32. 32. 0.63

2 COMBINED AT
C622 1958. 4.28 941. 361. 361. 8.78

ROUTED TO
622549 1954. 4.38 940. 361. 361. 8.78

HYDROGRAPH AT
211Y 164. 4.07 16. 5. 5. 0.09

2 COMBINED AT
C549R 2004. 4.37 951. 365. 365. 8.87

2 COMBINED AT
C549 2530. 4.37 1219. 471. 471. 13.06

ROUTED TO
549626 2521. 4.47 1218. 470. 470. 13.06

HYDROGRAPH AT
211Z 141. 4.05 12. 4. 4. 0.08

2 COMBINED AT
C626C 2540. 4.47 1223. 473. 473. 13.14

HYDROGRAPH AT
211M 56. 4.07 6. 2. 2. 0.03

ROUTED TO
625626 54. 4.12 6. 2. 2. 0.03

HYDROGRAPH AT
211AB 96. 4.00 8. 3. 3. 0.04

ROUTED TO
623624 95. 4.02 8. 3. 3. 0.04

HYDROGRAPH AT
211AC 56. 4.03 5. 2. 0.03 •2 ·COMBINED.AT

C624 151. 4.02 13. 4. 4. 0.07

ROUTED TO



• ~ 07 13. 4. 4. 0.07

HYDROGRAPH·AT
211AD 86. 4.03 8. 3. 3. 0.04

2 COMBINED
C626R 231. 4.05 20. 7. 7. 0.11

COMBINED AT
C626 2604. 4.45 1238. 480. 480. 13.28

ROUTED TO
626627 2604. 4.47 1238. 480. 480. 13.28

HYDROGRAPH
211AE 69. 4.03 6. 2. 2.. 0.03

2 COMBINED AT
C627 2613. 4.47 1240. 482. 482. 13.32

*** NORMAL END OF HEC-1 ***

•

•
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•

ApPENDIXC
,._. . ~ ... -"

FLOOD ROUTING MODELS (HEC-l)

IDFI

IDF2

IO-YEAR, FUTURE CONDITION (6-HOUR)

I DO-YEAR, FUTURE CONDITION (6-HOUR)



• 1*****************************************
* *

FLOOD HYDROGRAPH PACKAGE (HEC-l)
MAY 1991

VERSION 4.0.1E

RUN DATE 02/17/:0 TIME 08:03:58

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

u.s . ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER

609 SECOND STREET
DAVIS, CALIFORNIA 95616

(916) 551-1748

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

x X XXXXXXX XXXXX X
X X X X X XX
X X X X X
XXXXXXX XXXX X XXXXX X
X X X X X
X X X X X X
X X XXXXXXX XXXXX XXX

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF .HEC-l KNOWN AS HECl(JAN 73), HECIGS, HEC1DB, AND HECIKW.

THE DEFINITIONS OF VARIABLES ...,RTIMP-AND -RTIOR- HAVE CHANGED FROM TaOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION. OF -AMSKK- ON RM-CARDWAS· CHANGED WITH REVISIONS DATEO 28 SEP 81. THIS' IS THE FORTRAN77 VERSION
NEW OPTIONS : DAMBREAK OUTFLOW SUBMERGENCE , S!NGLE EVENT DAMAGE CALCULATION, OSS :WRITESTAGE FREQUENCY,
OSS : READ TIME SERIES AT OESIREO CALCULATION INTERVAL LOSS RATE:GREENANO AMPT INFILTRATION
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

HEC-l INPUT PAGE

LINE 10 ..•.... 1 ••.•.•. 2 3 4 5 6 7 8 ' 9 10

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

HEC-l INPUT

ID •.•.••• 1 .. '..••. :2 ••••••• 3 4 .•••.•. 5 ...•.•. 6 .••.... 7 •..... ·.8 •..•.•. 9 ...••• 10

* IDF1 INFLOW HYOROGRAPH - DAM BREAK AT GOLOEN HEIGHTS DAM

PAGE

210

Analytical Considerations:
Includes Breach of North Heights Oam
Single Basin Model
This model considers areal reduction method.

DATE :4-12-99
Golden Eagle Park Darn (FCD 97-44)
IDFIModel for the Computation of IOF for Golden Eagle Park Oam
******************************************************************

FILENAME:IOF1-A.IH2, RJS 11-99
ALTERNATIVE "Gil FOR IOFI - WITH A BREACH OF NORTH HEIGHTS OAM

FILE: IDF1.0AT
DATE: OCTOBER 1998 (by FCOMC)
Modified by Stantec - February 1999

5 02JUN98
4

15

THIS MOOEL WAS ALTERED BY FCDMC FROM THE ORIGINAL MOOEL- GEPD-PMF.DAT
FROM THE GOLDEN EAGLE PARK OAM FEASIBILITY STUDY DONE BY GEORGE V.
SABOL CONSULTING ENGINEERS, INC. (GVSCE), JULY 1997

THE MODEL HAS THE FOLLOWING ADJUSTMENTS (BY FCDMC) : FROM THE ORIGINAL
1.) THE SINGLE BASIN FOR THE NORTH HEIGHTS DAM WATERSHED HAS BEEN

REMOVEO. IN ITS PLACE ARE QI CARDS TAKEN FROM THE OAM BREACH
HEC-1 FOR NORTH HEIGHTS DAM (GVSCE, JANUARY 1996) •

2 • ) BEFORE EACH WATERSHED IS ROUTEO THROUGH ITS RESPECTIVE DAM,
HALF OF THE FLOW IS DIVERTEO OUT TO REFLECT THE HALF PMF EVENT.
THE SAME WAS ALSO DONE ON THE WATERSHED (BASIN S210) BETWEEN THE THREE
UPPER DAMS AND GEPD. THE BREACH HYOROGRAPH ALREAOY I SHALF PMF.

3.) THE RATING CURVES FOR ASPEN AND SUNRIDGE CANYON DAMS WERE ALTERED
THE NEW RATING CURVES WERE DEVELOPED USING THE EQUATION Q=CLH3/2.
THE RATING CURVES WERE ALTEREO TO MAKE THE SPILLWAY LENGTH LONG
ENOUGH TO PASS THE HALF PMF THROUGH THE DAM WITH THE REQUIRED
THREE FEET OF FREEBOARD.
C = 2.6

4.) IN THIS MODEL THE PRINCIPLE SPILLWAYS OF ASPEN AND SUNRIOGE CANYON DAM
ARE UNCLOGGED.

5 . ) THE INITIAL WATER SURFACE ELEVATION FOR EACH OF THE OAMS WAS
SET TO THE WSEL OF THE 100 YEAR EVENT

NOTE:MODIFlCATIONS BY STANTEC ARE EDITORIAL ONLY. THE ORIGINAL GVSCE MODEL
AND REVISIONS BY FCOMC ARE ACCEPTED. THE ROUTING (BY FCDMC) OF THE
IDF1 HYOROGRAPH THROUGH THE EXISTING GEP DAM IS DELETED.

ID ACCOUNTS FOR TRASH RACK LOSSES AT THE PRINCIPAL INLET - NO CLOGGING
10
10
10
10
10
10
10
ID
ID
10
ID
10
10
ID
10
10
10
ID
10
10
ID
ID
ID
ID
10
10
10
ID
ID
ID
10
10
10
ID
10
ID
10
ID
ID
10
ID
ID
10
*OIAGRAM
IT
10
IN

45
46
47

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
35
36
37
38
39
40
41
42
43
44

LINE•

•



(***) RUNOFF ALSO COMPUTED AT THIS LOCATION
1*****************************************
* *

FLOOD HYDROGRAPH PACKAGE (HEC-l)
MAY 1991

VERSION 4.0.1E

RUN DATE 02/17/:0 TIME 08:03:58

***************~*************************

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

u. S. ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER

609 SECOND STREET
DAVIS, CALIFORNIA 95616

(916) 551-1748

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

•

•

ACCOUNTS FOR TRASH RACK LOSSES AT THE PRINCIPAL INLET - NO CLOGGING

FILENAME:IIJF1-A.IH2, RJS 11 ... 99
ALTERNATIVEIlG" FOR IDF1 - WITH A BREACH OF NORTH HEIGHTS DAM

DATE:4:"12-99
Golden Eagle Park Dam (FCD 97-44)
lDF1 Model for the Computation·of lDF for Golden Eagle Park Dam
******************************************************************
Analytical Considerations:

Includes. Breach of North· Heights Dam
Single Basin Model
This model considers areal reduction method.

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

FILE.: lDF1 . OAT
DATE: OCTOBER 1998 (by FCDMC)
Modified by Stante~ - February 1999

THIS MODEL WAS ALTERED BY FCDMC FROM THE ORIGINAL MODEL- GEPD-PMF .OAT
FROM THE GOLDEN EAGLE PARK DAM FEASIBILITY STUDY DONE BY GEORGE V.
SABOL CONSULTING ENGINEERS, INC. (GVSCE), JULY 1997 •



• THE MODEL HAS THE FOLLOWING ADJUSTMENTS (BY FCDMC):FROM THE ORIGINAL
1.) THE SINGLE BASINFO~THE NORTH HEIGHTS DAM WATERSHED HAS BEEN

REMOVED. IN ITS· PLACE ARE Q1 CARDS TAKEN· FROM THE DAM BREACH
HEC-l FOR NORTH HEIGHTS DAM (GVSCE,JANUARY 1996) .

2.) BEFORE EACH WATERSHED IS ROUTED THROUGH ITS RESPECTIVE DAM,
HALF OF THE FLOW IS DIVERTED OUT TO REFLECT THE HALF PMF EVENT.
THE SAME WAS ALSO DONE ON THE WATERSHED (BASINS210) BETWEEN THE THREE
UPPER DAMS AND·GEPD.THE .BREACH HYDROGRAPH ALREADY IS HALF PMF.

3.) THE RATING CURVES FOR ASPEN AND SUNRIDGE CANYON DAMS WERE ALTERED
THE NEW RATING CURVES WERE DEVELOPED USING THE EQUATION Q=CLH3/2.
THE RATING CURVES WERE ALTERED TO MAKE THE SPILLWAY LENGTH LONG
ENOUGH TO PASS. THE HALF·PMF THROUGH THE DAM WITH THE REQUIRED
THREE FEET OF . FREEBOARD .
C =2.6

4.) IN THIS MODEL THE PRINCIPLE SPILLWAYS OF ASPENANO·SUNRIDGE CANYONDAM
ARE UNCLOGGED.

5. ) THE INITIAL WATE~ SURFACE ELEVATION FOR EACH OF THE DAMS WAS
SET TO THEWSEL OF THE 100 YEAR EVENT

NOTE:MODIFICATIONSBYSTANTEC ARE EDITORIAL ONLY. THE ORIGINAL GVSCE MODEL
AND REVISlONS BY FCDMC ARE ACCEPTED. THE ROUTING (BY FCDMC) OF THE
IDF1 HYDROGRAPH THROUGH THE EXISTINGGEPDAM IS DELETED.

46 10 OUTPUT CONTROL VARIABLES
IPRNT 4
I PLOT 0
QSCAL O.

PRINT CONTROL
PLOT· CONTROL
HYDROGRAPH PLOT SCALE

IT HYDROGRAPH TIME
NMIN

I DATE
ITIME

NQ
NDDATE
NDTIME
I CENT

DATA
5

2JUN98
0000

210
2JUN98

1725
19

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

COMPUTATION INTERVAL 0.08 HOURS
TOTAL TIME BASE 17 .42 HOURS

•
ENGLISH UN.ITS

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

SQUARE MILES
INCHES
FEET
CUBIC FEET PER SECOND
ACRE-FEET
ACRES
DEGREES FAHRENHEIT

****~* *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

48 KK IDFl

**************
INFLOW FROM DAM BREACH OF NORTHERN HEIGHTS DAM AND WATERSHED
THIS HYDROGRAPH WAS TABULATED BY THE HECl MODEL
FOR GOLDEN EAGLE PARK DAM - IDF1.DAT (FCDMC REVISED FROM GEPD-PMF.DAT BY
GVSCE, 7-97).

54 KO OUTPUT CONTROL VARIABLES
IPRNT 1
I PLOT a
QSCAL o.

PRINT CONTROL
PLOT CONTROL
HYDROGRAPH PLOT SCALE

•

53 IN

55 BA

TIME DATA FOR INPUT TIME SERIES
JXMIN 5 TIME INTERVAL IN MINUTES

JXDATE 2JUN98 STARTING DATE
JXTIME 0 STARTING TIME

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA 7.13 SUBBASIN AREA



**********************************************************************.*************.********************************************** •HYOROGRAPH AT STATION IOFI

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

OA MaN HRMN ORO FLOW OA MaN HRMN ORO FLOW DA MaN HRMN ORD FLOW OA MaN HRMN ORD FLOW

2 JUN 0000 1 4065. 2 JUN 0425 54 2469. 2 JON 0850 107 329. 2 JUN 1315 160 124.
2 JUN 0005 2 3647. 2 JON 0430 55 2280. 2 JUN 0855 108 312. 2 JUN 1320 161 121.
2 JUN 0010 3 2908. 2 JUN 0435 56 2132. 2 JUN 0900 109 299. 2 JUN 1325 162 119.
2 0 JUN 0015 4 2362. 2 JUN 0440 57 2000. 2 JUN 0905 110 288. 2 JUN 1330 163 116.
2 JUN 0020 5 1960. 2 JUN 0445 58 1896. 2 JUN 0910 111 281. 2 JUN 1335 164 114.
2 JUN 0025 6 1676. 2 JUN 0450 59 1806. 2 JUN 0915 112 275. 2 JUN 1340 165 112.
2 JUN 0030 7 1467. .2 JUN 0455 60 1734. 2 JUN 0920 113 270. 2 JUN 1345 166 109.
2 JUN 0035 8 1321. 2 JUN 0500 61 1670. 2 JUN 0925 114 265. 2 JUN 1350 167 107.
2 JUN 0040 9 1208. 2 JUN 0505 62 1607. 2 JUN 0930 115 260. 2 JUN 1355 168 104.
2 JUN 0045 10 1118. 2 JUN 0510 63 1530. 2 JUN 0935 116 255. 2 JON 1400 169 99.
2 JON 0050 11 1050. 2 JUN 0515 64 1447. 2 JUN 0940 117 250. 2 JUN 1405 170 92.
2 JUN 0055 12 991. 2 JON 0520 65 1380. 2 JUN 0945 118 246. 2 JON 1410 171 84.
2 JUN 0100 13 941. 2 JUN 0525 66 1320. 2 JON 0950 119 242. 2 JON 1415 172 79.
2 JUN 0105 14 901. 2 JUN 0530 67 1264. 2 JON 0955 120 238. 2 JUN 1420 173 74.
2 JUN 0110 15 879. 2 JON 0535 68 1211. 2 JON 1000 121 235. 2 JON 1425 174 68.
2 JON 0115 16 865. 2 JUN 0540 69 1161. 2 JUN 1005 122 231. 2 JUN 1430 175 63.
2 JUN 0120 17 855. 2 JUN 0545 70 1113. 2 JON 1010 123 228. 2 JON 1435 176 58.
2 JUN 0125 18 853. 2 JUN 0550 71 1067. 2 JON 1015 124 225. 2 JON 1440 177 53.
2 JUN 0130 19 859. 2 JUN 0555 72 1025. 2 JUN 1020 125 222. 2 JUN 1445 178 48.
2 JUN 0135 20 873. 2 JON 0600 73 984. 2 JUN 1025 126 219. 2 JON 1450 179 44.
.2 JUN 0140 21 894. 2 JUN 0605 74 945. 2 JON 1030 127 216. 2 JUN. 1455 180 40.
.2 JON 0145 22 919. 2 JUN 0610 75 909. 2 JON 1035 128 214. 2 JUN 1500 181 36.
2 JUN 0150 23 946. 2 JUN 0615 76 873. 2 JON 1040 129 211. 2 JUN 1505 182 33.
2 JUN 0155 24 972. 2 JUN 0620 77 841. 2 JUN 1045 130 208. 2 JUN 1510 183 30.
2 JON 0200 25 1005. 2 JUN 0625 78 815. 2 JUN 1050 131 206. 2 JON ·1515 184 27.
2 JUN 0205 26 1826. 2 JUN 0630 79 796. 2 JUN 1055 132 204. 2 JUN 1520 185 25.
2 JUN 0210 27 4826. 2 JUN 0635 80 778. 2 JUN 1100 133 201. 2 JUN 1525 186 22.
2 JUN 0215 28 9464. 2 JUN 0640 81 762. 2 JUN 1105 134 199. 2 JUN 1530 187 20.
2 JUN 0220 29 14562. 2 JON 0645 82 747. 2 JUN 1110 135 197. 2 JUN 1535 188 19.
2 JUN 0225 30 25783. 2 JUN 0650 83 732. 2 JUN 1115 136 195. 2 JON 1540 189 17.
2 JUN 0230 31 40111. 2 JUN 0655 84 717. 2 JUN 1120 137 193. 2 JUN1545 190 15.
2 JON 0235 32 37985. 2 JUN 0700 85 703. 2 JUN 1125 138 191. 2 JON 1550 191 14.
2 JUN 0240 33 27674. 2 JUN 0705 86 689. 2 JON 1130 139 189. 2 JUN 1555 192 13.
2 JUN 0245 34 22673. 2 JUN 0710 87 677. 2 JUN 1135 140 186. 2 JUN 1600 193 12.
2 JUN 0250 35 19451. 2 JUN 0715 88 664. 2 JUN 1140 141 183. 2 JUN 1605 194 11.
.2 JUN 0255 36 16481. 2 JUN 0720 89 653. 2 JON 1145 142 179. 2 JUN 1610 195 10. •2 JUN 0300 37 13950. 2 JUN 0725 90 642. 2 JON 1150 143 175. 2 JUN 1615 196 9.
2 JUN 0305 38 11905. 2 JUN 0730 91 631. 2 JON 1155 144 172. 2 JUN 1620 197 8.
2 JUN 0310 39 10317. 2 JUN 0735 92 619. 2 JUN 1200 145 168. 2 JON 1625 198 8.
2 JON 0315 40 8927. 2 JUN 0740 93 608. 2 JUN 1205 146 165. 2 JUN 1630 199 7.
2 JUN 0320 41 7849. 2 JUN 0745 94 597. 2 JUN 1210 147 161. 2 JUN 1635 200 6.
2 JUN 0325 42 6892. 2 JUN 0750 95 586. 2 JUN 1215 148 158. 2 JUN 1640 201 6.
2 JUN 0330 43 6081. 2 JUN 0755 96 573. 2 JUN 1220 149 155. 2 JUN 1645 202 5.
2 JUN 0335 44 5400. 2 JON 0800 97 560. 2 JON 1225 150 152. 2 JUN 1650 203 5.
2 JUN 0340 45 4842. 2 JUN 0805 98 546. 2 JON 1230 151 149. 2 JUN 1655 204 5.
2 JUN 0345 46 4440. 2 JUN 0810 99 532. 2 JUN 1235 152 146. 2 JUN 1700 205 4.
2 JUN 0350 47 4128. 2 JUN 0815 100 515. 2 JON 1240 153 143. 2 JUN 1705 206 4.
2 JUN 0355 48 3862. 2 JUN 0820 101 496. 2 JUN 1245 154 140. 2 JUN 1710 207 4.
2 JUN 0400 49 3626. 2 JUN 0825 102 475. 2 JUN 1250 155 137. 2 JUN 1715 208 3.
2 JUN 0405 50 3408. 2 JUN 0830 103 442. 2 JUN 1255 156 134. 2 JUN 1720 209 3.
2 JUN 0410 51 3165. 2 JUN 0835 104 404. 2 JON 1300 157 131. 2 JUN 1725 210 3.
2 JON 0415 52 2905. 2 JON 0840 105 373. 2 JUN 1305 158 129.
2 JUN 0420 53 2683. 2 JUN 0845 106 349. 2 JON 1310 159 126.

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

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 17.42-HR

(CFS) (HR)
(CFS)

40111. 2.50 5407. 2029. 2029. 2029.
(INCHES) 7.051 7.682 7.682 7.682

(AC-FT) 2681. 2921. 2921. 2921.

CUMULATIVE AREA = 7.13 8QMI

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

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

77 KK C5990

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

78 KO OUTPUT CONTROL VARIABLES
IPRNT 1 PRINT CONTROL •I PLOT 0 PLOT CONTROL
QSCAL O. HYDROGRAPH PLOT SCALE

Reservoir route at C599 (Dam 4 - GEPO) . New Stage-Storage Curve 3/4/99

HYOROGRAPH ROUTING DATA



• 89 RL ROUTING LOSSES
QLOSS 0.00 INITIAL LOSS
CLOSS 0.00 ADDITIONAL FRACTION LOST

PERCRT 0.97 CHANNEL PERCOLATION RATE
ELVINV 0.00 INVERT ELEVATION

80 RS STORAGE . ROUTING
NSTPS 1 NUMBER OF SUBRE~CHES

ITYP ELEV TYPE OF. INITIAL CONDITION
RSVRIC 1694.70 INITIAL· CONDITION

X o. 00 WORKING R AND D. COEFFICIENT

81 SV STORAGE 0.0 0.0 0.1 0.2 0.9 2.3 7.2 18.9 36.1 58.4
86.4 99.2 10"6.0 113.0 120.2 127.6 146.9 154.9 158.9 378.3

83 SE ELEVATION 1695.00 1698.00 1699.00 1700.00 1702.00 1704.00 1706.00 1708.00 1710.00 1712.00
1714.00 1714. BO 1715.20 1715.60 1716.00 1716.40 1717.40 1717.80 1718.00 1728.00

85SQ DISCHARGE O. 72. 213. 414. 613. 752. 889. 983. 1076. 1168.
1248. 1267. 1280. 3437. 10412. 18426. 22080. 27980. 36581. 48765.

87SE ELEVATION 1695.00 1696.00 1698.00 1700.00 1702.00 1704.00 1706.00 1708.00 1710.00 1712.00
1714.00 1714.50 1714.86 1716.00 1719.00 1721.50 1722.50 1724.00 1726.00 1728.00

COMPUTED STORAGE-OUTFLOW:..ELEVATrON DATA

STORAGE 0.00 0.01 0.02 0.08 0.24 0.93 2.29 7.17 18.89 36.08
OUTFLOW 0.00 72.00 213.00 313.50 414.00 613.00 752.00 889.00 983.00 1076.00

ELEVATION 1695.00 1696.00 1698.00 1699.00 1700.00 1702.00 1704.00 1706.00 1708.00 1710.00

STORAGE 58.41 86.41 94.41 99.21 100.22 105.97 112.96 120.18 127.60 146.86
OUTFLOW 1168.00 1248.00 1267.00 1277.84 1280.00 1923.24 2680.12 3437.00 4367.06 6692.06

ELEVATION 1712.00 1714.00 1714.50 1714.80 1714.86 1715.20 1715.60 1716.00 1716.40 1717.40

STORAGE 154.86 158.92 180.85 235.69 257.63 290.53 334.40 378.27
OUTFLOW 7622.11 8087.00 10412.00 18426.00 22080.00 27980.00 36581.00 48765. 00

ELEVATION 1717.80 1718.00 1719.00 1721.50 1722.50 1724.00 1726.00 1728.00

WARNING *** MODIFIED PULS ROUTING MAYBE NUMERICALLY UNSTABLE FOR OUTFLOWS BETWEEN O. TO 414.
THE ROUTED HYDROGRAPH SHOULD BE EXAMINED FOR OSCILLATIONS OR OUTFLOWS GREATER THAN PEAK INFLOWS.
THIS CAN BE CORRECTED BY DECREASING THE TIME INTERVAL OR INCREASING STORAGE (USE A LONGER REACH.)

******************************************************************************************************************************~****• HYDROGRAPH AT STATION C5990

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

DA MON HRMN ORD OUTFLOW STORAGE STAGE * DA MON HRMN ORD OUTFLOW STORAGE STAGE * DA MON HRMN ORD OUTFLOW STORAGE STAGE

2 JUN 0000 1 O. 0.0 1695.0 * :2 JON 0550 71 1274. 97.4 1714.7 * 2 JUN 1140 141 183. 0.0 1697.6
2 JUN 0005 :2 1006. 23.1 1708.5 * 2 JUN 0555 72 1270. 95.8 1714.6 * 2 JUN 1145 142 179. 0.0 1697.5
2 JUN 0010 3 1086. 38.5 1710.2 * 2 JUN 0600 73 1266. 94.0 1714.5 * 2 JUN 1150 143 175. 0.0 1697.5
2 JUN 0015 4 1129. 49.0 1711.2 * 2 JUN 0605 74 1261. 91.9 1714.3 * 2 JUN 1155 144 172. 0.0 1697.4
2 JUN 0020 5 1158. 56.0 1711.8 * 2 JUN 0610 75 1256. 89.6 1714.2 * 2 JUN 1200 145 168. 0.0 1697.4
2 JUN 0025 6 1174~ 60.5 1712.1 * 2 JUN 0615 76 1250. 87.2 1714.0 * 2 JUN 1205 146 165. 0.0 1697.3
2 JUN 0030 7 1182. 63.2 1712.3 * 2 JUN 0620 77 1242. 84.5 1713.9 * 2 JUN 1210 147 161. 0.0 1697.3
2 JUN 0035 8 1186. 64.6 1712.4 * 2 JON 0625 78 1234. 81.6 1713.7 * 2 JUN 1215 148 158. 0.0 1697.2
2 JON 0040 9 1187. 65.2 1712.5 * 2 JON 0630 79 1226. 78.7 1713.5 * 2 JUN 1220 149 155. 0.0 1697.2
2 JUN 0045 10 1187. 65.0 1712.5 * 2 JON 0635 80 1217. 75.7 1713.2 * 2 JUN 1225 150 152. 0.0 1697.1
2 JUN 0050 11 1185. 64.3 1712.4 * 2 JON 0640 81 1209. 72.7 1713.0 * 2 JUN 1230 151 149. 0.0 1697.1
2 JON 0055 12 1182. 63.2 1712.3 * 2 JON 0645 82 1200. 69.6 1712.8 * 2 JUN 1235 152 146. 0.0 1697.0
2 JUN 0100 13 1177. 61.7 1712.2 * :2 JUN 0650 83 1191. 66.4 1712.6 * 2 JUN 1240 153 143. 0.0 1697.0
2 JUN 0105 14 1172. 60.0 1712.1 * 2 JUN 0655 84 1182. 63.3 1712.3 * 2 JUN 1245 154 140. 0.0 1697.0
2 JON 0110 15 1166. 5~.0 1712.0 * :2 JUN 0700 85 1173. 60.0 1712.1 * 2 JUN 1250 155 137. 0.0 1696.9
2 JON 0115 16 1158. 56.0 1711.8 * :2 JON 0705 86 1161. 56.8 1711.9 * 2 JUN 1255 156 134. 0.0 1696.9
2 JON 0120 17 1150. 54.0 1711.6 * 2 JUN 0710 87 1148. 53.5 1711.6 * 2 JUN 1300 157 131. 0.0 1696.8
2 JUN 0125 18 1142. 52.0 1711.4 * 2 JUN 0715 88 1135. 50.3 1711.3 * 2 JUN 1305 158 129. 0.0 1696.8
2 JON 0130 19 1134. 50.1 1711.3 * 2 JON 0720 89 1121. 47.1 1711.0 * 2 JUN 1310 159 126. 0.0 1696.8
2 JUN 0135 20 1126. 48.3 1711.1 * 2 JUN 0725 90 1108. 43.9 1710.7 * 2 JUN 1315 160 124. 0.0 1696.7
2 JON 0140 21 1119. 46.6 1710.9 * 2 JON 0730 91 1095. 40.7 1710.4 * 2 JUN 1320 161 121. 0.0 1696.7
2 JUN 0145 22 1113. 45.2 1710.8 * 2 JUN 0735 92 1082. 37.5 1710.1 * 2 JUN 1325 162 119. 0.0 1696.7
2 JUN 0150 23 1108. 43.9 1710.7 * 2 JON 0740 93 1066. 34.3 1709.8 * 2 JUN 1330 163 116. 0.0 1696.6
2 JON 0155 24 1104. 42.9 1710.6 * 2 JON 0745 94 1049. 31.2 1709.4 * 2 JUN 1335 164 114. 0.0 1696.6
2 JUN 0200 25 1101. 42.1 1710.5 * 2 JON 0750 95 1033. 28.1 1709.1 * 2 JUN 1340 165 112. 0.0 1696.6
2 JUN 0205 26 1110. 44.3 1710.7 * 2 JUN 0755 96 1016. 25.0 1708.7 * 2 JUN 1345 166 109. 0.0 1696.5
2 JUN 0210 27 1171. 59.3 1712.1 * :2 JON 0800 97 1000. 22.0 1708.4 * 2 JUN 1350 167 107. 0.0 1696.5
2 JON 0215 28 1280. 100.1 1714.9 * :2 JUN 0805 98 983. 18.9 1708.0 * 2 JUN 1355 168 104. 0.0 1696.5
2 JUN 0220 29 7399. 152.9 1717.7 * 2 JUN 0810 99 959. 16.0 1707.5 * 2 JUN 1400 169 99. 0.0 1696.4
2 JUN 0225 30 15242. 213.9 1720.5 * 2 JON 0815 100 936. 13.0 1707.0 * 2 JUN 1405 170 92. 0.0 1696.3
2 JON 0230 31 28149. 291.4 1724.0 * 2 JUN 0820 101 913. 10.2 1706.5 * 2 JUN 1410 171 84. 0.0 1696.2
2 JON 0235 32 37009. 335.9 1726.1 * 2 JON 0825 102 890. 7.3 1706.0 * 2 JUN 1415 172 79. 0.0 1696.1
2 JUN 0240 33 33565. 319.0 1725.3 * 2 JON 0830 103 816. 4.6 1704.9 * 2 JUN 1420 173 74. 0.0 1696.0
2 JUN 0245 34 26863. 284.3 1723.7 * 2 JUN 0835 104 736. 2.1 1703.8 * 2 JUN 1425 174 68. 0.0 1695.9
2 JUN 0250 35 22434. 259.6 1722.6 * 2 JON 0840 105 503. 0.5 1700.9 * 2 JUN 1430 175 63. 0.0 1695.9
2 JON 0255 36 19160. 240.1 1721.7 * 2 JON 0845 106 342. 0.1 1699.3 * 2 JUN 1435 176 58. 0.0 1695.8
2 JUN 0300 37 16459. 222.2 1720.9 * 2 JON 0850 107 338. 0.-1 1699.2 * 2 JUN 1440 177 53. 0.0 1695.7

• 2 JON 0305 38 14094. 206.1 1720.1 * 2 JON 0855 108 314. 0.1 1699.0 * 2 ~ 1445 178 48. 0.0 1695.7
:2 JUN 0310 39 12097. 192.4 1719.5 * 2 JUN 0900 109 300. 0.1 1698.9 * 2 JUN 1450 179 44. 0.0 1695.6
2 JUN 0315 40 10440. 181.0 1719.0 * 2 JUN 0905 110 289. 0.1 1698.8 * 2 JUN 1455 180 40. 0.0 1695.6
2 JUN 0320 41 9337. 170.7 1718.5 * 2 JUN 0910 111 281. 0.1 1698.7 * 2 JUN 1500 181 36. 0.0 1695.5
2 JON 0325 42 8285. 160.8 1718.1 * 2 JUN 0915 112 276. 0.1 1698.6 * 2 JUN 1505 182 33. 0.0 1695.5



2 JON 0330 43 7276. 151.9 1717.7 * 2 JON 0920 113 270. 0.1 1698.6 * 2 JUN 1510 183 30. 0.0 1695.4 •2 JUN 0335 44 6390. 144.4 1717.3 * 2 JUN 0925 114 266. 0.1 169B.5 * 2 JUN 1515 184 27. 0.0 1695.4
2 JON 0340 45 5645. 138.2 1716.9 * 2 JON 0930 115 260. 0.0 1698.5 * 2 JUN 1520 185 25. 0.0 1695.3
2 JUN 0345 46 5055. 133.3 1716.7 * 2 JON 0935 116 256. 0.0 1698.4 * 2 JUN 1525 186 22. 0.0 1695.3
2 JUN 0350 47 4602. 129.5 1716.5 * 2 JON 0940 117 250. 0.0 1698.4 * 2 JUN 1530 187 20. 0.0 1695.3
2 JON 0355 48 4242. 126.6 1716.3 * 2 JUN 0945 118 246. 0.0 1698.3 * 2 JUN 1535 188 19. 0.0 1695.3
2 JUN 0400 49 3942. 124.2 1716.2 * 2 JUN 0950 119 242. 0.0 1698.3 * '2 JUN 1540 189 17. 0.0 1695.2
2 JUN 0405 50 3686. 122.2 1716.1 * 2 JUN 0955 120 238. 0.0 1698.3 * 2 JON 1545 190 15. 0.0 1695.2
2 JON 0410 51 3445. 120.2 1716.0 * 2 JUN 1000 121 235. 0.0 1698.2 * 2 JUN 1550 191 14. 0.0 1695.2
2 JUN 0415 52 3226. 118.2 1715.9 * 2 JUN 1005 122 231. 0.0 1698.2 * 2 JUN 1555 192 13. 0.0 1695.2
2 JUN 0420 53 2997. 116.0 1715.8 * 2 JUN 1010 123 228. 0.0 1698.2 * 2 JUN 1600 193 12. 0.0 1695.2
2 JUN 0425 54 2774. 113.9 1715.6 * 2 JON 1015 124 225. 0.0 1698.1 * 2 JUN 1605 194 11. 0.0 1695.2
2 JUN 0430 55 2559. 111.8 1715.5 * 2 JUN 1020 125 222. 0.0 1698.1 * 2 JUN 1610 195 10. 0.0 1695.1
2 JUN 0435 56 2367. 110.1 1715.4 * 2 JUN 1025 126 219. 0.0 1698.1 * 2 JON 1615 196 9. 0.0 1695.1
2 JON 0440 57 2204. 108.6 1715.3 * 2 JUN 1030 127 216. 0.0 1698.0 * 2 JUN 1620 197 8. 0.0 1695.1
2 JUN 0445 58 2065. 107.3 1715.3 * 2 JUN 1035 128 214. 0.0 1698.0 * 2 JUN 1625 198 8. 0.0 1695.1
2 JUN 0450 59 1949. 106.2 1715.2 * 2 JUN 1040 129 211. 0.0 1698.0 * 2 JUN 1630 199 7. 0.0 1695.1
2 JUN 0455 60 1850. 105.3 1715.2 * 2 JON 1045 130 208. 0.0 1697.9 * 2 JON 1635 200 6. 0.0 1695.1
2 JON 0500 61 1768. 104.6 1715.1 * 2 JUN 1050 131 206. 0.0 1697.9 * 2 JON 1640 201 6. 0.0 1695.1
2 JON 0505 62 1696. 103.9 1715.1 * 2 JUN 1055 132 204. 0.0 1697.9 * 2 JUN 1645 202 5. 0.0 1695.1
2 JUN 0510 63 1625. 103.3 1715.0 * 2 JUN 1100 133 201. 0.0 1697.8 * 2 JUN 1650 203 5. 0.0 1695.1
2 JUN 0515 64 1549. 102.6 1715.0 * 2 JUN 1105 134 199. 0.0 1697.8 * 2 JON 1655 204 5. 0.0 1695.1
2 JUN 0520 65 1474. 102.0 1715.0 * 2 JUN 1110 135 197. 0.0 1697.8 * 2 JUN 1700 205 4. 0.0 1695.1
2 JUN 0525 66 1405. 101.3 1714.9 * 2 JON 1115 136 195. 0.0 1697.7 * 2 JUN 1705 206 4. 0.0 1695.1
2 JUN 0530 67 1342. 100.8 1714.9 * 2 JUN 1120 137 193. 0.0 1697.7 * :2 JUN 1710 207 4. 0.0 1695.1
2 JUN 0535 68 1284. 100.3 1714.9 * 2 JUN 1125 138 191. 0.0 1697.7 * 2 JUN 1715 208 3. 0.0 1695.0
2 JUN 0540 69 1279. 99.6 1714.8 * 2 JUN 1130 139 189. 0.0 1697.7 * 2 JUN 1720 209 3. 0.0 1695.0
2 JUN 0545 70 1276. 98.6 1714.8 * 2 JUN 1135 140 186. 0.0 1697.6 * 2 JUN 1725 210 3. 0.0 1695.0

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

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 17.42-HR

(CFS) (HR)
(CFS)

37009. 2.58 5238. 2029. 2029. 2029.
(INCHES) 6.830 7.682 7.682 7.682

(AC-FT) 2597. 2921. 2921. 2921.

PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE
6-HR 24-HR 72-HR 17.42-HR

(AC-FT) (HR)
336. 2.58 117. 46. 46. 46.

PEAK STAGE TIME MAXIMUM AVERAGE STAGE
6-HR 24-HR 72c..HR 17.42-HR •(FEET) (HR)

1726.07 2.58 1715.45 1705.16 1705.16 1705.16

CUMULATIVE AREA = 7.13 SQ MI

RUNOFF SUMMARY
FLOW IN CUBIC FEET PER SECOND

TIME IN HOURS, AREA IN SQUARE MILES

PEAK TIME OF AVERAGE FLOW FOR. MAXIMUM PERIOD BASIN MAXIMUM TIME OF
OPERATION STATION FLOW PEAK AREA STAGE MAX STAGE

6-HOUR 24-HOUR 72-HOUR

HYDROGRAPH AT
IDF1 40111. 2.50 5407. 2029. 2029. 7.13

ROUTED TO
C5990 37009. 2.58 5238. 2029. 2029. 7.13

1726.07 2.58

*** NORMAL END OF HEC-1 ***
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• IDF2



• 1*****************************************
* *

FLOOD· HYDROGRAPH .PACKAGE (HEC-l)
MAY 1991

VERS.ION4.. 0 .1E

RUN DATE 02/17/:0 TIME 08:04:10

U.S. ARMY CORPS· OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER

609 SECOND STREET
DAVIS, CALIFORNIA 95616

(916) 551-1748

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

x X XXXXXXX XXXXX X
X X X X X XX
X X X X X
XXXXXXX XXXX X XXXXX X
X X X X X
X X X X X X
X X XXXXXXX XXXXX XXX

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC~lKNOWNAS HECl (JAN 73), HECIGS, HECI0B,AND HECIKW.

THE DEFINITIONS· OF VARIABLES -RTIMl?- AND-RTIOR- HAVE CHANGED FROM THOSE USED WITHTHE1973-STYLE INl?UTSTRUCTURE.
THE DEFINITION OF "AMSKK- ON RM-CARDWAS CHANGED WITHREVrSIONSDATED28SEP81. THIS IS THE FORTRAN77 VERSION
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE, SINGLE EVENT DAMAGE CALCULATION, OSS:WRITE STAGE FREQUENCY,
DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION
KIN:E:MATICWAVE : NEW FINITE ·OIFFERENCE· ALGORITHM

HEC-1 INPUT PAGE

LINE ID 1 ••.•.•• 2 .••.•.. 3 •...... 4 .••.... 5 •....•. 6 .....•. 7 ....•.• 8 •...•.. 9 .•.••. 10

FILENAME: IDF2-A. IH2 RJS 11-99
ALTERNATIVE "G" FOR IDF2 - NO BREACH OF NORTH HEIGHTS DAM

GOLDEN EAGLE PARK DAM (FCD 97-44)
IDF2 Model for the Computation of IDF for Golden Eagle Park Dam
******************************************************************
Analytical Considerations:

Without Upstream Dam Breach
*******************************************************************

THIS MODEL WAS DERIVED FROM THE ORIGINAL MODEL- IDF2.DAT (10-98}FCDMC WHICH
WAS BASED ON THE MODEL GEPD-PMF.DAT FOR THE GOLDEN EAGLE PARK DAM
FEASIBILITY STUDY DONE BY GEORGE V.
SABOL CONSULTING ENGINEERS, INC. (GVSCE), JULY 1997

200

THIS MODEL HAS UNDERGONE THE FOLLOWING AOJUSTMENTS (BY FCDMC) :
1.} NORTH HEIGHTS DAM IN THIS MODEL DOES NOT BREACH
2.} BEFORE THE FLOW FROM EACH WATERSHED IS ROUTED THROUGH THEIR

RESPECTIVE DAMS, HALF THE FLOW IS DIVERTED OUT TO REFLECT
THE HALF PMF EVENT.
THE FLOWS FROM BETWEEN THE UPPER DAMS AND GEPD HAS ALSO BEEN
HALVED

3.) THE RATING CURVES FOR THE OAMS WERE ALTERED USING THE
EQUATION Q=CLH3/2 TO INCREASE THE LENGTH OF THE SPILLWAY
SO THAT THE HALFPMF WILL PASS THROUGH THE SPILLWAY WITH
THE REQUIRED THREE FEET OF FREEBOARD
C = 2.6

4. ) THE PRINCIPLE SPILLWAYS WERE MODELED AS UNCLOGGED
5.) THE INITIAL WATER SURFACE ELEVATION WAS SET TO THE

HEIGHT OF THE 100 YEAR EVENT WSEL
NOTE:MODIFICATIONS BY STANTEC ARE EDITORIAL ONLY. THE ORIGINAL GVSCE

MpDEL AND REVISIONS BY FCDMC ARE ACCEPTED. THE ROUTING (BY FCDMC)
OF THE IDF2 HYDROGRAPH THROUGH THE EXISTING GEP OAM IS DELETED.

5 02JUN98
4

15

10 ACCOUNTS FOR TRASH RACK LOSSES AT THE PRINCIPAL INLET - NO CLOGGING
ID
10
10
ID
ID
10
ID
ID
ID
10
10
ID
ID
ID
10
ID
ID
ID
ID
ID
10
ID
ID
10
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
ID
*OIAGRAM
IT
10
IN

37
38
39

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
35
36

•

* IDF2 INFLOW HYDROGRAPH - NO BREACH AT GOLDEN HEIGHTS DAM

PAGE

1242
1032

23350

1322
1028

16212

1428
1027
9374

FROM GEPD-PMF.DAT BY

1578
1030
4636

1815
1038
1849

2851 2194
1061 1047
1067 1074
HEC-l INPUT

3895
1091
1059

5380
1131
1050

IDF2
1 22

INFLOW FROM NORTH HEIGHTS DAM AND WATERSHED
THIS HYDROGRAPH WAS TABULATED BY THE HEC1 MODEL
FOR GOLDEN EAGLE PARK DAM - IDF2.DAT (FCDMC REVISED
GVSCE, 7-97).

5
7.13
6249
1181
1041

KK
KO
KM
KM
KM
KM
IN
BA
QI
QI
Q1

40
41
42
43
44
45
46
47
48
49
50•



LINE ID •.•... ·.1 .•••..• 2 ••••.•• 3·.•.•.•. 4 ••.•... 5 •••.••• 6 •...••. 7 ..••... 8 ...•... 9 ••••.• 10 •51 QI 25850 26516 24925 21640 18324 15492 13277 11364 9872 8548
52 QI 7506 6569 5744 5066 4538 4163 3877 3630 3416 3218
53 Q1 2987 2721 2477 2242 2051 1908 1797 1714 1649 1597
54 Q1 1551 1504 1443 1376 1324 1280 1241 1206 1174 1144
55 Q1 1116 1089 1064 1039 1013 986 963 94'8 939 933
56 Q1 927 922 918 913 908 903 899 894 889 883
57 QI 876 868 860 852 844 834 823 811 797 782
58 QI 764 743 710 672 641 616 595 578 563 551
59 Q1 543 535 527 519 511 504 497 489 483 476
60 QI 469 463 457 451 445 439 432 425 417 409
61 QI 401 393 386 378 370 355 331 304 280 258
62 Q1 240 224 210 198 188 180 173 167 163 158
63 QI 154 150 146 142 139 136 133 130 127 124
64 Q1 121 119 116 114 111 109 106 104 98 91
65 Q1 83 78 73 67 62 57 52 47 43 39
66 Q1 35 32 29 26 24 21 19 18 16 14
67 Q1 13 12 11 10 9 8 7 7 6 0
68 QI 5380 2851 1815 1428 1242.45 1131.41 1060.59 1038.05 1027.34 1032.14
69 Q1 1049.9 1066.9 1849.29 9374.0523349.6226516.0521639.9515491.9311364.07 8547.55
70 QI 6568. ? 5065.6 4162.7 3629.6 3217.9 2720.9 2242.4 1908.2 1714.3 1597.2
71 QI 1504.1 1375.7 1279.9 1206.0 1143.7 1089.3 1039.3 986 948.1 932.9
72 QI 922.5 912.9 903.4 894 882.6 868.2 852.4 834.3 810.6 781.9
73 QI 743.3 672.1 615.7 577.7 551.3 535.1 519.2 503.9 489.4 475.8
74 QI 463.0 450.9 438.6 424.5 409.1 393.4 378 354.8 304.5 257.6
75 QI 223.6 198.2 179.9 167.3 158.1 149.9 142.5 135.8 129.6 123.9
76 Q1 118.5 113.5 108.8 103.7 90.8 77.7 67.3 56.6 47 38.8
77 QI 31.9 26.2 21.5 17.6 14.5 11.9 9.7 8 6.5 5.4

•INPUT
LINE (V) ROUTING

NO. (.) CONNECTOR

40 IDF2
V
V

78 C5990

(- - -» DIVERSION OR PUMP FLOW

« - - -) RETURN OF DIVERTED OR PUMPED FLOW

(***) RUNOFF ALSO COMPUTED AT THIS LOCATION
1* ** **** **** * ** ** ** ** ** * * * * * *** **** ** ** * **

* *
FLOOD HYDROGRAPH PACKAGE (HEC-1)

MAY 1991
VERSION 4.0.1E

RUN DATE 02!17/: 0 TIME 08: 04: 10

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

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

U.S. ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER

609 SECONO STREET
DAVIS, CALIFORNIA 95616

(916) 551-1748

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

ACCOUNTS FOR TRASH RACK LOSSES AT THE PRINCIPAL INLET - NO CLOGGING

FILENAME: IDF2-A. IH2 RJS 11-99
ALTERNATIVE "Gil FOR IDF2 - NO BREACH OF NORTH HEIGHTS DAM

GOLDEN EAGLE PARK DAM (FCD 97-44)
IDF2 Model for the Computation of IDF for Golden Eagle Park Dam
* *** *** * * ** ***** ** ***** * * ** *** *** ** * * ** * ** ***** *** * ** * *** ** * *** ** *
Analytical Considerations:

Without Upstream Dam Breach
** ** ***** * ** * **** ** *** **** * ** **** * * ***** ** **** *** ** * * * * * ** * * **** ***

THIS MODEL WAS DERIVED FROM THE ORIGINAL MODEL- IDF2.DAT (10-98) FCDMC WHICH
WAS BASED ON THE MODEL GEPD-PMF.DAT FOR THE GOLDEN EAGLE PARK DAM
FEASIBILITY STUDY DONE BY GEORGE V.
SABOL CONSULTING ENGINEERS, INC. (GVSCE), JULY 1997

THIS MODEL HAS UNDERGONE THE FOLLOWING ADJUSTMENTS (BY FCDMC) :
1.) NORTH HEIGHTS DAM IN THIS MODEL DOES NOT BREACH
2.) BEFORE THE FLOW FROM EACH WATERSHED IS ROUTED THROUGH THEIR •



• RESPECTIVE DAMS, HALF THE FLOW IS DIVERTED OUT TO REFLECT
THE .HALF PMF EVENT.
THE FLOWS FROM BETWEEN THE UPPER DAMS AND GEPD HAS ALSO BEEN
HALVED

3.) THE RATING CURVES FOR THE DAMS WERE ALTERED USING THE
EQUATION Q=CLH3/2 TO INCREASE THE LENGTH·OF THE SPILLWAY
SO THAT THE HALF PMFWILL PASS THROUGH THE SPILLWAY' WITH
THE REQUIRED THREE FEET OF FREEBOARD
C = 2.6

4.) THE PRINCIPLE SPILLWAYS WERE MODELED AS UNCLOGGED
5 . ) THE INITIAL WATER ... SURFACE ELEVATION WAS SET TO THE

HEIGHT OF THE10D YEAR EVENT WSEL
NOTE:MODIFICATIONS BY STANTECARE EDITORIAL ONLY. THE ORIGINAL GVSCE

MODEL AND REVISIONS BY FCDMC ARE ACCEPTED. THE ROUTING (BY FCDMC)
OF THE IDF2 HYDROGRAPH THROUGH THE EXISTING GEP DAM IS DELETED.

38 10 OUTPUT CONTROL VARIABLES
IPRNT 4
I PLOT 0
QSCAL O.

PRINT· CONTROL
PLOT CONTROL
HYDROGRAPH PLOT SCALE

IT HYDROGRAPH TIME
NMIN

I DATE
ITIME

NQ
NDDATE
NDTIME
I CENT

DATA
5

2JUN98
0000

200
2JUN98

1635
19

MINUTES IN COMPUTATION INTERVAL
STARTING DATE
STARTING TIME
NUMBER OF·HYDROGRAPHORDINATES
ENDING DATE
ENDING TIME
CENTURY·· MARK

COMPUTATION INTERVAL 0.08 HOURS
TOTAL TIME BASE 16.58 HOURS

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

IDF2

**************• 40KK

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

SQUARE MILES
INCHES
FEET
CUBIC FEET PER SECOND
ACRE-FEET
ACRES
DEGREES FAHRENHEIT

41KO OUTPUT CONTROL VARIABLES
IPRNT 1
I PLOT 0
QSCAL O.
IPNCH 0

lOUT 22
ISAV1 1
ISAV2 200

TIMINT 0.083

PRINT. CONTROL
PLOT CONTROL
HYDROGRAPH PLOT SCALE
PUNCH COMPUTED HYDROGRAPH
SAVE HYDROGRAPH ON THIS UNIT
FIRST ORDINATE PUNCHED OR SAVED
LAST ORDINATE PUNCHED OR SAVED
TIME INTERVAL IN HOURS

•

46 IN

47 BA

INFLOW FROM NORTH HEIGHTS DAM AND WATERSHED
THIS HYDROGRAPH WAS TABULATED BY THE HEC1 MODEL
FOR GOLDEN EAGLE PARK DAM - IDF2.DAT (FCDMC REVISED FROM GEPD-PMF.DAT BY
GVSCE, 7-97).

TIME DATA FOR INPUT TIME SERIES
JXMIN 5 TIME INTERVAL IN MINUTES

JXDATE 2JUN98 STARTING DATE
JXTIME 0 STARTING TIME

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA 7.13 SUBBASIN AREA



*** •************************************.*******************************.***************~**********************************************

HYDROGRAPH AT STATION IDF:2

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

DA MaN HRMN ORD FLOW DA MaN HRMN ORD FLOW DA MaN HRMN ORD FLOW DA MaN HRMN ORD FLOW

2 JUN 0000 1 6249. 2 JUN 0410 51 2987. 2 JUN 0820 101 764. 2 JUN 1230 151 154.
2 JUN 0005 2 5380. 2 JUN 0415 52 2721. :2 JUN 0825 102 743. 2 JUN 1'235 152 150.
2 JUN 0010 3 3895. 2 JUN 0420 53 2477. 2 JUN 0830 103 710. 2 JUN 1240 153 146.
2 JUN 0015 4 2851. 2 JUN 0425 54 2242. 2 JUN 0835 104 672. 2 JUN 1245 154 142.
2 JUN 0020 5 2194. 2 JUN 0430 55 2051. 2 JUN 0840 105 641. 2 JUN 1250 155 139.
2 JUN 0025 6 1815. 2 JUN 0435 56 1908. 2 JUN 0845 106 616. 2 JUN 1255 156 136.
2 JUN 0030 7 1578. 2 JUN 0440 57 1797. 2 JUN 0850 107 595. 2 JUN 1300 157 133.
2 JUN 0035 8 1428. 2 JUN 0445 58 1714. 2 JUN 0855 108 578. 2 JUN 1305 158 130.
2 JUN 0040 9 1322. 2 JUN 0450 59 1649. 2 JUN 0900 109 563. 2 JUN 1310 159 127.
2 JUN 0045 10 1242. 2 JUN 0455 60 1597. 2 JUN 0905 110 551. 2 JUN 1315 160 124.
2 JUN 0050 11 1181~ 2 JUN 0500 61 1551. 2 JUN 0910 III 543. 2 JUN 1320 161 121.
2 JUN 0055 12 1131. 2 JUN 0505 62 1504. 2 JUN 0915 112 535. 2 JUN 1325 162 119.
2 JUN 0100 13 1091. 2 JUN 0510 63 1443. 2 JUN 0920 113 527. 2 JUN 1330 163 116.
2 JUN 0105 14 1061. 2 JUN 0515 64 1376. 2 JUN 0925 114 519. 2 JUN 1335 164 114.
2 JUN 0110 15 1047. 2 JUN 0520 65 1324. 2 JUN 0930 115 511. 2 JUN 1340 165 111.
2 JUN 0115 16 1038. 2 JUN 0525 66 1280. 2 JUN 0935 116 504. 2 JUN 1345 166 109.
2 JUN 0120 17 1030. 2 JUN 0530 67 1241. 2 JUN 0940 117 497. 2 JUN 1350 167 106.
2 JUN 0125 18 1027. 2 JUN 0535 68 1206. 2 JUN 0945 118 489. 2 JUN 1355 168 104.
2 JUN 0130 19 1028. 2 JUN 0540 69 1174. 2 JUN 0950 119 483. 2 JUN 1400 169 98.
2 JUN 0135 20 1032. 2 JUN 0545 70 1144. 2 JUN 0955 120 476. 2 JUN 1405 170 91.
2 JUN 0140 21 1041. 2 JUN 0550 71 1116. 2 JUN 1000 121 469. 2 JUN 1410 171 83.
2 JUN 0145 22 1050. 2 JUN 0555 72 1089. 2 JUN 1005 122 463. 2 JUN 1415 172 78.
2 JUN 0150 23 1059. 2 JUN 0600 73 1064. 2 JUN 1010 123 457. 2 JUN 1420 173 73.
2 JUN 0155 24 1067. 2 JUN 0605 74 1039. 2 JUN 1015 124 451. 2 JUN 1425 174 67.
2 JUN 0200 25 1074. 2 JUN 0610 75 1013. 2 JUN 1020 125 445. 2 JUN 1430 175 62.
2 JUN 0205 26 1849. 2 JUN 0615 76 986. 2 JON 1025 126 439. 2 JUN 1435 176 57.
2 JUN 0210 27 4636. 2 JUN 0620 77 963. 2 JUN 1030 127 432. 2 JUN 1440 177 52.
2 JUN 0215 28 9374. 2 JUN 0625 78 948. 2 JUN 1035 128 425. 2 JUN 1445 178 47.
2 JUN 0220 29 16212. 2 JUN 0630 79 939. 2 JUN 1040 129 417. 2 JUN 1450 179 43.
2 JUN 0225 30 23350. 2 JUN 0635 80 933. 2 JUN 1045 130 409. 2 JUN 1455 180 39.
2 JUN 0230 31 25850. 2 JUN 0640 81 927. 2 JUN 1050 131 401- 2 JUN 1500 181 35.
2 JUN 0235 32 26516. 2 JUN 0645 82 922. 2 JUN 1055 132 393. 2 JUN 1505 182 32.
2 JUN 0240 33 24925. 2 JUN 0650 83 918. 2 JUN 1100 133 386. 2 JUN 1510 183 29.
2 JUN 0245 34 21640. 2 JUN 0655 84 913. 2 JUN 1105 134 378. 2 JUN 1515 184 26.
2 JUN 0250 35 18324. 2 JUN 0700 85 908. 2 JUN 1110 135 370. 2 JUN 1520 185 24.
2 JUN 0255 36 15492. 2 JUN 0705 86 903. 2 JUN 1115 136 355. 2 JON 1525 186 21 • •2 JUN 0300 37 13277. 2 JUN 0710 87 899. 2 JUN 1120 137 331- 2 JUN 1530 187 19.
2 JUN 0305 38 11364. 2 JUN 0715 88 894. 2 J'UN 1125 138 304. 2 JUN 1535 188 18.
2 JUN 0310 39 9872. 2 JUN 0720 89 889. 2 JUN 1130 139 280. 2 JUN 1540 189 16.
2 JUN 0315 40 8548. 2 JUN 0725 90 883. 2 JUN 1135 140 258. 2 JUN 1545 190 14.
2 JUN 0320 41 7506. 2 JUN 0730 91 876. 2 JUN 1140 141 240. 2 JUN 1550 191 13.
2 JON 0325 42 6569. 2 JUN 0735 92 868. 2 JUN 1145 142 224. 2 JUN 1555 192 12.
2 JUN 0330 43 5744. 2 JUN 0740 93 860. 2 JUN 1150 143 210. 2 JUN 1600 193 11.
2 JUN 0335 44 5066. 2 JUN 0745 94 852. 2 JUN 1155 144 198. 2 JUN 1605 194 10.
2 JUN 0340 45 4538. 2 JUN 0750 95 844. 2 JUN 1200 145 188. 2 JUN 1610 195 9.
2 JUN 0345 46 4163. 2 JUN 0755 96 834. 2 JUN 1205 146 180. 2 JUN 1615 196 8.
2 JUN 0350 47 3877. 2 JUN 0800 97 823. 2 JUN 1210 147 173. 2 JUN 1620 197 7.
2 JUN 0355 48 3630. 2 JUN 0805 98 811. 2 JUN 1215 148 167. 2 JUN 1625 198 7.
2 JUN 0400 49 3416. 2 JUN 0810 99 797. 2 JUN 1220 149 163. 2 JON 1630 199 6.
2 JUN 0405 50 3218. 2 JUN 0815 100 782. 2 JUN 1225 150 158. 2 JUN 1635 200 O.

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

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 16.58"'-HR

(CFS) (HR)
(CFS)

26516. :2.58 4956. 2042. 2042. 2042.
(INCHES) 6.463 7.358 7.358 7.358

(AC-FT) 2458. 2798. 2798. 2798.

CUMULATIVE AREA = 7.13 SQ MI

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

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

78 KK C5990

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

79 KO OUTPUT CONTROL VARIABLES
IPRNT 1 PRINT CONTROL
I PLOT 0 PLOT CONTROL
QSCAL O. HYDROGRAPH PLOT SCALE
IPNCH 0 PUNCH COMPUTED HYDROGRAPH

roUT 21 SAVE HYDROGRAPH ON THIS UNIT •ISAV1 1 FIRST ORDINATE PUNCHED OR SAVED
ISAV2 200 LAST ORDINATE PUNCHED OR SAVED

TIMINT 0.083 TIME INTERVAL IN· HOURS



• Reservoir route at C599 .(Dam 4 - GEPD) . New Stage-Storage Curv~ 3/4/99

HYDROGRAPH ROUTING DATA

90RL ROUTING LOSSES
QLOSS 0.00 INITIAL LOSS
CLOSS 0.00 ADDITIONAL FRACTION LOST

PERCRT 0.97 CHANNEL PERCOLATION RATE
ELVINV 0.00 INVERT ELEVATION

81 RS STORAGE ROUTING
NSTPS 1 NUMBER OF SUBREACHES

ITYP ELEV TYPE OF INITIAL CONDITION
RSVRIC 1694.70 INITIAL CONDITION

X 0.00 WORKING R AND D COEFFICIENT

82 SV STORAGE 0.0 0.0 0.1 0.2 0.9 2.3 7.2 18.9 36.1 58.4
86.4 99.2 106.0 113.0 120.2 127.6 146.9 154.9 158.9 378.3

84 SE ELEVATION 1695.00 1698.00 1699.00 1700.00 1702.00 1704.00 1706.00 1708.00 1710.00 1712.00
1714.00 1714.80 1715.20 1715.60 1716.00 1716.40 1717.40 1717.80 1718.00 1728.00

86SQ DISCHARGE O. 72. 213. 414. 613. 752. 889. 983. 1076. 1168.
1248. 1267. 1280. 3437. 10412. 18426. 22080. 27980. 36581. 48765.

88 BE ELEVATION 1695.00 1696.00 1698.00 1700.00 1702.00 1704.00 1706.00 1708.00 1710.0Q 1712.00
1714.00 1714.50 1714.90 1716.00 1719.00 1721.50 1722.50 1724.00 1726.00 1728.00

COMPUTED STORAGE-OUTFLOW-ELEVATION DATA

STORAGE 0.00 0.01 0.02 0.08 0.24 0.93 2.29 7.17 18.89 36.08
OUTFLOW 0.00 72.00 213.00 313.50 414.00 613.00 752.00 889.00 983.00 1076.00

ELEVATION 1695.00 1696.00 1698.00 1699.00 1700.00 1702.00 1704.00 1706.00 1708.00 1710.00

STORAGE 58.41 86.41 94.41 99.21 100.90 105.97 112.96 120.18 127.60 146.86
OUTFLOW 1168.00 1248.00 1267.00 1276.75 1280.00 1868.14 2652.57 3437.00 4367.06 6692.06

ELEVATION 1712.00 1714.00 1714.50 1714.80 1714.90 1715.20 1715.60 1716.00 1716.40 1717.40

STORAGE 154.86 158.92 180.85 235.69 257.63 290.53 334.40 378.27
OUTFLOW 7622.11 8087.00 10412.00 18426.00 22080.00 27980.00 36581.00 48765.00

ELEVATION 1717.80 1718.00 1719.00 1721.50 1722.50 1724.00 1726.00 1728.00

WARNING *** MODIFIED PULSROUTING MAY BE NUMERICALLY UNSTABLE FOR OUTFLOWS BETWEEN O. TO 414.

• THE ROUTED HYDROGRAPH SHOULD BE EXAMINED FOR OSCILLATIONS OR OUTFLOWS GREATER THAN PEAK INFLOWS.
THIS CAN BE CORRECTED BY DECREASING THE TIME INTERVAL OR INCREASING STORAGE (USE A LONGER REACH.)

***************************************************************************************************************************~*******

HYDROGRAPH AT STATION C5990

************************************************************************************'******************************~****************

DA MON HRMN·ORD OUTFLOW STORAGE STAGE * DA MON HRMN ORD OUTFLOW STORAGE STAGE * DA MON HRMN ORD OUTFLOW STORAGE STAGE

2 JUN 0000 1 O. 0.0 1695.0 * 2 JUN 0535 68 1279. 100.6 1714.9 * 2 JUN 1110 135 372. 0.2 1699.6
2 JUN 0005 2 1077. 36.3 1710.0 '* 2 JUN 0540 69 1278. 100.0 1714.8 * 2 JUN 1115 136 359. 0.2 1699.5
2 JUN 0010 3 1174. 60.5 1712.2 * 2 JUN 0545 70 1277. 99.2 1714.8 * 2 JUN 1120 137 337. 0.1 1699.2
2 JUN 0015 4 1217. 75.5 1713.2 * 2 JUN 0550 71 1275. 98.2 171.4.7 * 2 JUN 1125 138 310. 0.1 1699.0
2 JUN 0020 5 1242. 84.4 1713.9 * 2 JUN 0555 72 1272. 97.0 1714.7 '* 2 JUN 1130 139 280. 0.1. 1698.7
2 JUN 0025 6 1256. 89.6 1714.2 * 2 JUN 0600 73 1269. 95.6 1714.6 * 2 JUN 1135 140 261- 0.0 1698.5
2 JUN 0030 7 1263. 92.6 1714.4 * 2 JUN 0605 74 1266. 94.2 1714.5 '* 2 JUN 1140 141 240. 0.0 1698.3
2 JUN 0035 8 1267. 94.3 1714.5 * 2 JUN 0610 75 1262. 92.5 1714.4 * 2 JUN 1145 142 226. 0.0 1698.1
2 JUN 0040 9 1268. 95.0 1714.5 '* 2 JUN 0615 76 1258. 90.7 1714.3 '* 2 JUN 1150 143 210. 0.0 1698.0
2 JUN 0045 10 1268. 95.1 1714.5 * 2 JUN 0620 77 1254. 88.8 1714.1 '* 2 JUN 1155 144 198. 0.0 1697.8
2 JUN 0050 11 1268. 94.7 1714.5 * 2 JUN 0625 78 1249. 86.7 1714.0 * 2 JUN 1200 145 188. 0.0 1697.6
2 JUN 0055 12 1266. 94.0 1714.5 '* 2 JUN 0630 79 1243. 84.7 1713.9 * 2 JUN 1205 146 180. 0.0 1697.5
2 JUN 0100 13 1263. 92.9 1714.4 * 2 JUN 0635 80 1237. 82.6 1713.7 * 2 JUN 1210 147 173. 0.0 1697.4
2 JUN 0105 14 1260. 91.6 1714.3 * 2 JUN 0640 81 1231. 80.5 1713.6 * 2 JUN 1215 148 167. 0.0 1697.3
2 JUN 0110 15 1257. 90.2 1714.2 * 2 JUN 0645 82 1225. 78.4 1713.4 * 2 JUN 1220 149 163. 0.0 1697.3
2 JUN 0115 16 1254. 88.7 1714.1 * 2 JUN 0650 83 1219. 76.3 1713.3 '* 2 JUN 1225 150 158. 0.0 1697.2
2 JUN 0120 17 1250. 87.2 1714.1 * 2 JUN 0655 84 1213. 74.2 1713.1 * 2 JUN 1230 151 154. 0.0 1697.2
2 JUN 0125 18 1246. 85.7 1714.0 * 2 JUN 0700 85 1207. 72.2 1713.0 * 2 JUN 1235 152 150. 0.0 1697.1
2 JUN 0130 19 1242. 84.2 1713.8 * 2 JUN 0705 86 1201. 70.1 1712.8 '* 2 JUN 1240 153 146. 0.0 1697.0
2 JUN 0135 20 1238. 82.8 1713.7 '* 2 JUN 0710 87 1196. 6B.1 171.2.7 '* 2 JUN 1245 154 142. 0.0 1697.0
2 JUN 0140 21 1234. 81.4 1713.6 * 2 JUN 0715 88 1190. 66.0 1712.5 * 2 JUN 1250 155 139. 0.0 1697.0
2 JUN 0145 22 1230. 80.1 1713.6 * 2 JUN 0720 89 1184. 64.0 1712.4 * 2 JUN 1255 156 136. 0.0 1696.9
2 JUN 0150 23 1227. 78.9 1713.5 * 2 JUN 0725 90 1178. 62.0 1712.3 * 2 JUN 1300 157 133. 0.0 1696.9
2 JUN 0155 24 1223. 77.8 1713.4 '* 2 JUN 0730 91 1172. 59.9 1712.1 * 2 JUN 1305 158 130. 0.0 1696.8
2 JUN 0200 25 1220. 76.8 1713.3 * 2 JUN 0735 92 1166. 57.9 1712.0 * 2 JUN 1310 159 127. 0.0 1696.8
2 JUN 0205 26 1225. 78.4 1713.4 * 2 JUN 0740 93 1157. 55.8 1711.8 * 2 JUN 1315 160 124. 0.0 1696.7
2 JUN 0210 27 1262. 92.2 1714.4 * 2 JUN 0745 94 1149. 53.8 1711.6 * 2 JUN 1320 161 121. 0.0 1696.7
2 JUN 0215 28 3794. 123.0 1716.2 '* 2 JUN 0750 95 1140. 51.7 1711.4 * 2 JUN 1325 162 119. 0.0 1696.7
2 JUN 0220 29 8965. 167.2 1718.4 * 2 JUN 0755 96 1132. 49.7 1711.2 * 2 JUN 1330 163 116. 0.0 1696.6
2 JUN 0225 30 15842. 218.0 1720.7 * 2 JUN 0800 97 1124. 47.6 1711.0 * 2 JUN 1335 164 114. 0.0 1696.6
2 JUN 0230 31 21997. 257.1 1722.5 * 2 JUN 0805 98 1115. 45.5 1710.8 * 2 JUN 1340 165 111. 0.0 1696.6
2 JUN 0235 32 25189. 275.0 1723.3 * 2 JUN 0810 99 1106. 43.4 1710.7 * 2 JUN 1345 166 109. 0.0 1696.5
2 JUN 0240 33 25595. 277.2 1723.4 * 2 JUN 0815 100 1097. 41.3 1710.5 * 2 JUN 1350 167 106. 0.0 1696.5
2 JUN 0245 34 23829. 267.4 1722.9 * 2 JUN 0820 101 1088. 39.1 1710.3 * 2 JUN 1355 168 104. 0.0 1696.5• 2 JUN 0250 35 20945. 250.8 1722.2 * 2 JUN 0825 102 1079. 36.8 1710.1 * 2 JUN 1400 169 98. 0.0 1696.4
2 JUN 0255 36 18036. 233.0 1721.4 * 2 JUN 0830 103 1067. 34.4 1709.8 * 2 JUN 1405 170 91. 0.0 1696.3
2 JUN 0300 37 15591. 216.3 1720.6 * 2 JUN 0835 104 1053. 31.9 1709.5 * 2 JUN 1410 171 83. 0.0 1696.2
2 JUN 0305 38 13401. 201.3 1719.9 * 2 JUN 0840 105 1039. 29.2 1709.2 * 2 JUN 1415 172 78. 0.0 1696.1
2 JUN 0310 39 11538. 188.6 1719.4 * 2 JUN 0845 106 1024. 26.4 1708.9 * 2 JUN 1420 173 73. 0.0 1696.0



•



•

•

• IO-YEAR, FUTURE CONDITION (6-HOUR)



• 1*****************************************
* *

FLOOD HYDROGRAPH PACKAGE (BEC-l)
MAY 1991

VERSION 4.0.1E

RUN DATE 02/16/: 0 TIME 17: 42: 15

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

x X XXXXXXX XXXXX X
X X X X X XX
X X X X X
XXXXXXX XXXX X XXXXX X
X X X X X
X X X X X X
X X XXXXXXX XXXXX XXX

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

U. S •.. ARMY CORPS OF ENGINEERS
HYOROLOGICENGINEERING CENTER

609 SECOND STREET
DAVIS, CALIFORNIA 95616

(916) 551-1748

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

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OFHEC-1 KNOWN AS HECl (JAN 73), HEC1GS, HEClDB, ANDHEC1KW.

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGEOFROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKI<:- ON RM~CARDWAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS lSTHE FORTRAN77 VERSION
NEWOl?TIONS:DAMBREAK OUTFLOW SUBMERGENCE I SINGLE EVENT DAMAGE CALCULATION, DSS:WR1TE STAGE FREQUENCY,
DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

LINE

HEC-1 INPUT

10 1 2 3 4 5 _.. 6 7 8 9 10

PAGE

10-year, 6-hour future condition watershed model for Ashbrook Wash upstream
of the Fort McDowell Indian Reservation boundary.

This model is a portion of the original Fountain Hills North FOS
watershed model conducted by GVSCE, 1994. The title cards from that
model are included for reference.

ACCOUNTS FOR TRASH RACK LOSSES AT THE PRINCIPAL INLET - NO CLOGG

File:10 6-A.IH1
Date:08~10-99 RJS

Revised:11-99

•
1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23

10
10
ID
10
ID
10
10
ID
10
10
10
10
10
10
10
ID
10
ID
ID
ID
ID
ID
ID

Golden Eagle Park Dam Modifications
by Stantec: Proj. No. 28900095
for FCDMC: FCD

Alternative F:
The stage-storage relation is adjusted to
reflect revised grading in the park.
Enlarge emergency spillway
Add auxilary

Fountain Hills North Floodplain Delineation Study
FCD 92-04 by GVSCE

Future Condition Model
10-Year 6-Hour Storm, Clark Unit Hydrograph

File:
Date:

Revised:

FU10-6.IHl
07-21-94
10-31-94

dtp
dtp

24
25
26

IT
10
IN

1
5

15

1080

27
28
29
30
31

KK C599I
KM INFLOW HYDROGRAPH FROM ENTIRE WATERSHEO TO GEPO
IN 1
KO 1 21
BA 7.13

C599I is the total flow in Ashbrook Wash upstream of DAM 4

•

32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51

QI
01
01
QI
QI
QI
01
Q1
01
QI
01
01
01
01
QI
QI
QI
Q1
QI
Q1

o
2
4
7

15
21
28
37
48
58
68
84

100
114
126
137
145
154
162
176

o
3
5
8

15
21
29
38
49
59
70
86

102
115
127
138
146
154
163
178

o
3
5
9

16
22
30
39
50
60
71
87

103
117
128
139
147
155
164
180

o
3
5
9

17
23
30
40
51
61
72
89

105
118
130
139
148
156
165
182

o
3
5

10
17
23
31
41
52
62
74
91

106
119
131
140
149
157
167
183

1
4
5

11
18
24
32
42
53
63
75
92

107
120
132.
141
149
158
168
185

1
4
5

12
18
25
33
43
54
64
77
94

109
121
133
142
150
159
170
187

1
4
6

13
19
25
34
44
55
65
79
96

110
123
134
143
151
160
171
189

2
4
6

13
20
26
35
45
56
66
81
97

111
124
135
144
152
161
173
192

2
4
7

14
20
27
36
47
57
67
82
99

113
125
136
145
153
161
175
195



52 Q1 199 203 207 211 216 221 225 230 236 242 •53 Q1 248 256 266 280 299 321 345 371 399 427
54 QI 455 484 513 542 573 605 641 680 722 766
55 QI 809 851 891 931 971 1012 1052 1093 1134 1177
56 QI 1221 1264 1307 1349 1386 1418 1444 1466 1484 1498
57 Qr 1510 1520 1529 1537 1543 1547 1549 1549 1544 1535
58 Q1 1521 1505 1487 1467 1447 1427 1408 138"9 1371 1353
59 Q1 1336 1318 1301 1283 1264 1245 1225 1205 1184 1163
60 Q1 1143 1123 1103 1085 1069 1055 1042 1031 1021 1011
61 Q1 1002 994 987 980 973 967 962 956 952 947
62 Q1 943 939 936 932 929 926 923 920 917 915
63 Q1 912 910 907 905 903 902 900 899 897 895
64 Q1 894 892 891 890 889 888 886 885 884 883
65 Q1 882 881 880 879 878 877 876 875 874 873
66 Q1 872 871 870 870 869 868 867 866 866 865
67 Q1 864 863 863 862 861 860 860 859 858 858
68 Q1 857 856 855 854 854 852 851 850 849 848
69 Q1 847 845 844 843 842 840 839 838 836 835
70 Q1 833 832 831 829 827 826 824 823 821 819
71 Q1 818 816 814 813 811 809 807 804 802 799
72 Q1 797 794 791 788 785 782 779 776 773 770
73 Q1 766 763 760 757 754 751 748 745 741 738
74 Q1 735 732 729 726 723 721 718 716 713 710
75 Q1 707 704 701 698 695 692 689 685 681 677
76 Q1 673 669 665 660 656 651 647 642 638 634
77 Q1 629 625 621 617 613 609 605 601 598 595
78 Q1 59,1 589 586 583 580 577 574 571 568 564
79 Q1 561 558 554 551 548 545 541 538 534 531
80 Q1 527 523 520 516 512 509 505 502 499 496
81 Q1 493 491 488 486 484 482 480 478 476 474
82 Q1 471 469 467 465 463 461 459 457 455 452
83 Q1 450 447 444 441 438 435 432 428 425 422
84 Q1 419 416 413 409 406 403 400 397 394 391
85 Q1 388 385 382 380 377 374 372 369 367 364
86 Q1 362 359 357 354 352 350 347 344 342 339
87 Q1 337 334 331 328 326 323 320 317 314 310
88 Q1 307 304 301 298 295 291 288 285 282 279
89 Q1 276 273 270 267 264 262 259 256 253 250
90 Q1 248 245 242 240 237 234 232 230 227 225
91 Q1 222 220 217 215 213 210 208 205 203 201
92 Q1 198 196 194 192 189 187 185 183 181 178
93 Q1 176 174 172 170 168 166 164 163 161 159
94 Q1 157 155 154 152 150 148 147 145 143 141
95 Q1 139 138 136 134 133 131 129 128 126 125
96 Q1 123 121 120 118 117 116 114 113 112 110
97 Q1 109 108 107 106 104 103 102 101 100 99 •98 Q1 98 96 95 93 92 90 89 87 85 84
99 Q1 82 80 79 77 76 74 73 71 70 69

100 Q1 68 67 66 65 64 63 61 60 59 58
101 Q1 57 56 55 54 54 53 52 51 SO 49
102 Q1 49 48 47 46 46 45 44 44 43 42
103 Q1 42 41 41 40 39 39 38 38 37 37
104 Q1 36 36 35 35 34 33 32 32 31 30
105 Q1 29 28 27 26 25 24 23 22 21 20
106 Q1 19 19 18 17 17 16 15 15 14 13
107 Q1 13 12 12 11 11 11 10 10 9 9
108 Q1 9 8 8 8 8 7 7 7 7 6
109 Q1 6 6 6 5 5 5 5 5 5 4
110 Q1 4 4 4 4 4 4 3 3 3 3
111 Q1 3 3 3 3 3 2 2 2 2 2
112 Q1 2 2 2 2 2 2 :2 2 2 2
113 Q1 1 1 1 1 1 1 1 1 1 1
114 Q1 1 1 1 1 1 1 1 1 1 1
115 Q1 1 1 1 1 1 1 1 1 1 1
116 Q1 1 1 1 1 1 0 0 0 0 0
117 Q1 0 0 0 0 0 0 0 0 0 0
118 Q1 0 0 0 0 0 0 0 0 0 0
119 Q1 0 0 0 0 0 0 0 0 0 0
120 Q1 0 0 0 0 0 0 0 0 0 0
121 Q1 0 0 0 0 0 0 0 0 0 0
122 Q1 0 0 0 0 0 0 0 0 0 0
123 Q1 0 0 0 0 0 0 0 0 0 0
124 Q1 0 0 0 0 0 0 0 0 0 0
125 Q1 0 0 a 0 0 0 a a a 0
126 Q1 a 0 a 0 0 0 0 0 a 0
127 Q1 0 0 0 0 0 0 0 0 0 0
128 Q1 0 o· a 0 0 0 0 0 0 0
129 Q1 0 0 a a 0 0 0 0 0 0
130 Q1 0 0 a a 0 0 0 0 0 0
131 Q1 0 0 a 0 0 0 0 0 0 0
132 Q1 0 0 0 0 0 0 0 0 0 0
133 Q1 0 0 0 0 0 0 0 0 0 0
134 Q1 0 0 0 0 0 0 0 0 0 0
135 Q1 0 0 0 0 0 0 0 0 0 0
136 Q1 0 0 0 0 0 0 0 0 0 0
137 Qr 0 0 0 0 9 0 0 0 0 0
138 Q1 0 0 a 0 0 0 0 0 0 0
139 Qr 0 0 0 0 0 0 0 0 0 0

*

140 KK C5990 •141 KO 1
142 KM Reservoir route at C599 (Dam 4).



• 143 RS 1 ELEV 1694.7
144 SV 0.00 0.00 0.02 0.08 0.24 0.93 2.29 7.17 18.89 36.08
145 SV 58.41 86.41 99.21 105.97 112~96 120.18 127.60 146.86 154.86 158.92
146 SE 1694.9 1697.0 169B.0 1699.0 1700.0 1702.0 1704.0 1706.0 1708.0 1710.0
147 SE 1712.0 1714.0 1714.8 1715.2 1715.6 1716.0 1716.4 1717.4 1717.8 1718.0
148 SQ 0 72 213 414 613 752 889 9B3 1076 1168
149 SQ 1201 1248 1267 1280 2080 6496 10412 15018 18426 20223
150 SE 1694.9 1696.0 1698.0 1700.0 1702.0 1704.0 1706.0 1708.0 1710_.0 1712.0
151 SE 1712.8 1714.00 1714.50 1714.90 1715.00 1717.5 1719~0 1720.5 1721.5 1722.0
152 RL 0.97

* * End Basin 210. Start Basin 211

HEC-1 INPUT PAGE

LINE

153

ID 1 2 3 ....•.. 4 5 0 •• 6 7 8 9. ~ 10

zz
1*****************************************
* *

FLOOD HYDROGRAPH PACKAGE (HEC-1)
MAY 1991,

VERSION 4.0 .1E

RUN DATE 02/16/:0 TIME 17:42:15

*************~***************************

ACCOUNTS FOR TRASH RACK LOSSES AT THE PRINCIPAL INLET - NO CLOGG

U. S . ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER

609 SECOND STREET
DAVIS, CALIFORNIA 95616

(916) 551-1748

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

Golden Eagle Park Dam Modifications
, by Stantec: proj. No. 28900095

for FCDMC: FCD
File:10_6-A.IH1
Date:08-10-99 RJS

Revised:11-99

•
Alternative F:

The stage-storage relation is adjusted to
reflect revised grading in the park.
Enlarge emergency spillway
Add auxilary

10-year, 6-hour future condition watershed model for Ashbrook Wash upstream
of the Fort McDowell Indian Reservation boundary.

This model is a portion of the original Fountain Hills North FDS
watershed model conducted by GVSCE, 1994. The title cards from that
model are included for reference. '

Fountain Hills North Floodplain Delineation Study
FCD 92-04 by GVSCE

Future Condition Model
10-Year 6-Hour Storm, Clark Unit Hydrograph

File:
Date:

Revised:

FU10-6. IH1
07-21-94
10-31-94

dtp
dtp

25 10 OUTPUT CONTROL VARIABLES
IPRNT 5
I PLOT 0
QSCAL O.

PRINT CONTROL
PLOT CONTROL
HYDROGRAPH PLOT SCALE

IT HYDROGRAPH TIME
NMIN

I DATE
ITIME

NQ
NDDATE
NDTIME
I CENT

DATA
1
o

0000
1080

o
1759

19

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

COMPUTATION INTERVAL
TOTAL TIME BASE

0.02 HOURS
17.98 HOURS

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

SQUARE MILES
INCHES
FEET
CUBIC FEET PER SECOND
ACRE-FEET
ACRES
DEGREES FAHRENHEIT

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

•
27 KK

30 KO

C599I

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

OUTPUT CONTROL VARIABLES
IPRNT 1 PRINT CONTROL



I PLOT 0 PLOT CONTROL •QSCAL O. HYDROGRAPH PLOT SCALE
IPNCH 0 PUNCH COMPUTED HYDROGRAPH

lOUT 21 SAVE HYDROGRAPHON THIS UNIT
ISAVI 1 FIRST ORDINATE PUNCHED OR SAVED
ISAV2 1080 LAST ORDINATE ,PUNCHED OR SAVED

TIMINT 0.017 TIME INTERVAL IN HOURS

29 IN TIME DATA FOR INPUT TIME SERIES
JXMIN 1 TIME' INTERVAL IN MINUTES

JXDATE 0 STARTING DATE
JXTIME 0 STARTING TIME

SUBBASIN RUNOFF DATA

31 BA SUBBASIN CHARACTERISTICS
TAREA 7.13 SUBBASIN AREA

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

HYDROGRAPH AT STATION C599I

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

DA'MON HRMN ORD FLOW DA MON HRMN ORD FLOW DA MONHRMN ORD FLOW DA MaN HRMN ORD FLOW

1 0000 1 O. 1 0430 271 1336. 1 0900 541 362. 1 1330 811 1.
1 0001 2 O. 1 0431 272 1318. 1 0901 542 359. 1 1331 812 1.
I 0002 3 O. 1 0432 273 1301. 1 0902 543 357. 1 1332 813 1.
1 0003 4 O. 1 0433 274 1283. 1 0903 544 354. 1 1333 814 1.
1 0004 5 O. 1 0434 275 1264. 1 0904 545 352. 1 1334 815 1.
1 0005 6 1. 1 0435 276 1245. 1 0905 546 350. 1 1335 816 1.
1 0006 7 1. 1 ~ 0436 277 1225. 1 0906 547 347. 1 1336 817 1.
1 0007, 8 1- 1 0437 278 1205. 1 0907 548 344. 1 1337 818 1.
1 0008 9 2. 1 0438 279 1184. 1 0908 549 342. 1 1338 819 1.
1 0009 10 2. 1 0439 280 1163. 1 0909 550 339. 1 1339 820 1.
1 0010 11 2. 1 0440 281 1143. 1 0910 551 337. 1 1340 821 1.
1 0011 12 3. 1 0441 282 1123. 1 0911 552 334. 1 1341 822 1.
1 0012 13 3. 1 0442 283 1103. 1 0912 553 331. 1 1342 823 1.
1 0013 14 3. 1 0443 284 1085. 1 0913 554 328. 1 1343 824 1.
1 0014 15 3. 1 0444 285 1069. 1 0914 555 326. 1 1344 825 1.
1 0015 16 4. 1 0445 286 1055. 1 0915 556 323. 1 1345 826 1.
1 0016 17 4. 1 0446 287 1042. 1 0916 557 320. 1 1346 827 1. •1 0017 18 4. 1 0447 288 1031. 1 0917 558 317. 1 1347 828 1.
1 0018 19 4. 1 0448 289 1021. 1 0918 559 314. 1 1348 829 1.
1 0019 20 4. 1 0449 290 1011. 1 0919 560 310. 1 1349 830 1.
1 0020 21 4. 1 0450 291 1002. 1 0920 561 307. 1 1350 831 1.
1 0021 22 5. 1 0451 292 994. 1 0921 562 304. 1 1351 832 1.
1 0022 23 5. 1 0452 293 987. 1 0922 563 301. 1 1352 833 1.
1 0023 24 5. 1 0453 294 980. 1 0923 564 298. 1 1353 834 1.
1 0024 25 5. 1 0454 295 973. 1 0924 565 295. 1 1354 835 1.
1 0025 26 5. 1 0455 296 967. 1 0925 566 291. 1 1355 836 1.
1 0026 27 5. 1 0456 297 962. 1 0926 567 288. 1 1356 837 1.
1 0027 28 6. 1 0457 298 956. 1 0927 568 285. 1 1357 838 1.
1 0028 29 6. 1 0458 299 952. 1 0928 569 282. 1 1358 839 1.
1 0029 30 7. 1 0459 300 947. 1 0929 570 279~ 1 1359 840 1.
1 0030 31 7. 1 0500 301 943. 1 0930 571 276. 1 1400 841 1.
1 0031 32 8. 1 0501 302 939. 1 0931 572 273. 1 1401 842 1.
1 0032 33 9. 1 0502 303 936. 1 0932 573 270. 1 1402 843 1.
1 0033 34 3 9. 1 0503 304 932. 1 0933 574 267. 1 1403 844 1.
1 0034 35 10. 1 0504 305 929. 1 0934 575 264. 1 1404 845 1.
1 0035 36 11. 1 0505 306 926. 1 0935 576 262. 1 1405 846 O.
1 0036 37 12. 1 0506 307 923. 1 0936 577 259. 1 1406 847 O.
1 0037 38 13. 1 0507 308 920. 1 0937 578 256. 1 1407 848 O.
1 0038 39 13. 1 0508 309 917. 1 0938 579 253. 1 1408 849 O.
1 0039 40 14. 1 0509 310 915. 1 0939 580 250. 1 1409 850 O.

1 0040 41 15. 1 0510 311 912. 1 0940 581 248. 1 1410 851 O.
1 0041 42 15. 1 0511 312 910. 1 0941 582 245. 1 1411 852 O.
1 0042 43 16. 1 0512 313 907. 1 0942 583 242. 1 1412 853 O.
1 0043 44 17. 1 0513 314 905. 1 0943 584 240. 1 1413 854 O.
1 0044 45 17. 1 0514 315 903. 1 0944 585 237. 1 1414 855 O.
1 0045 46 18. 1 0515 316 902. 1 0945 586 234. 1 1415 856 O.
1 0046 47 18. 1 0516 317 900. 1 0946 587 232. 1 1416 857 O.
1 0047 48 19. 1 0517 318 899. 1 0947 588 230. 1 1417 858 '0.
1 0048 49 20. 1 0518 319 897. 1 0948 589 227. 1 1418 859 O.
1 0049 50 20. 1 0519 320 895. 1 0949 590 225. 1 1419 860 O.
1 0050 51 21. 1 0520 321 894. 1 0950 591 222. 1 1420 861 O.
1 0051 52 21. 1 0521 322 892. 1 0951 592 220. 1 1421 862 O.

1 0052 53 22. 1 0522 323 891. 1 0952 593 217. 1 1422 863 O.
1 0053 54 23. 1 0523 324 890. 1 0953 594 215. 1 1423 864 O.

1 0054 55 23. 1 0524 325 889. 1 0954 5,95 213. 1 1424 865 o.
1 0055 56 24. 1 '0525 326 888. 1 0955 596 210. 1 1425 866 o.
1 0056 57 25. 1 0526 327 886. 1 0956 597 208. 1 1426 867 o.
1 0057 58 25. 1 0527 328 885. 1 0957 598 205. 1 1427 868 o.
1 0058 59 26. 1 0528 329 884. 1 0958 599 203. 1 1428 869 o.
1 0059 60 27. 1 0529 330 883. 1 0959 600 201. 1 1429 870 o.
1 0100 61 28. 1 0530 331 882. 1 '1000 601 198. 1 1430 871 O. •1 0101 62 29. 1 0531 332 881. 1 1001 602 196. 1 1431 872 O.
1 0102 63 30. 1 0532 333 880. 1 1002 603 194. 1 1432 873 O.

1 0103 64 30. 1 0533 334 879. 1 1003 604 192. 1 1433 874 O.

1 0104 65 31. 1 0534 335 878. 1 1004 605 189. 1 1434 875 O.

1 0105 66 32. 1 0535 336 877. 1 1005 606 187. 1 1435 876 O.



• 1 0106 67 33. 1 0536 337 876. 1 1006 607 185. 1 1436 877 O.
1 0107 68 :34. 1 0537 338 875. 1 1007 608 183. 1 1437 87.8 O.
1 0108 69 35. 1 0538 339 874. 1 1008 609 181. 1 1438 879 O.

1 0109 70 36. 1 0539 340 873. 1 1009 610 178. 1 1439 880 O.

1 0110 71 37. 1 0540 341 872. 1 1010 611 176. 1 1440 881 O.

1 0111 72 38. 1 0541 342 87l. 1 1011 612 174. 1 1441 882 O.

1 0112 73 39. 1 0542 343 870. 1 1012 613 172. 1 1442 883 O.
1 0113 74 40. 1 0543 344 870. 1 1013 614 170. 1 1443 884 O.

1 0114 75 41. 1 0544 345 869. 1 1014 615 168. 1 1444 885 O.

1 0115 76 42. 1 0545 346 868. 1 1015 616 166. 1 1445 886 O.

1 0116 77 43. 1 0546 347 867. 1 1016 617 164. 1 1446 887 O.

1 0117 78 44. 1 0547 348 866. 1 1017 618 163. 1 1447 888 O.
1 0118 79 45. 1 0548 349 866. 1 1018 619 161. 1 1448 889 O.

1 0119 80 47. 1 0549 350 865. 1 1019 620 159. 1 1449 890 O.
1 0120 81 48. 1 0550 351 864. 1 1020 621 157. 1 1450 891 O.
1 0121 82 49. 1 0551 352 863. 1 1021 622 155. 1 1451 892 O.

1 0122 83 50. 1 0552 353 863. 1 1022 623 154. 1 1452 893 O.

1 0123 84 51. 1 0553 354 862. 1 1023 624 152. 1 1453 894 O.

1 0124 85 52. 1 0554 355 861. 1 1024 625 150. 1 1454 895 O.

1 0125 86 53. 1 0555 356 860. 1 1025 626 148. 1 1455 896 O.
1 0126 87 54. 1 0556 357 860. 1 1026 627 147. 1 1456 897 O.

1 0127 88 55. 1 0557 358 859. 1 1027 628 145. 1 1457 898 O.

1 0128 89 56. 1 0558 359 858. 1 1028 629 143. 1 1458 899 O.

1 0129 90 57. 1 0559 360 858. 1 1029 630 141. 1 1459 900 O.

1 0130 91 58. 1 0600 361 857. 1 1030 631 139. 1 1500 901 O.

1 0131 92 59. 1 0601 362 856. 1 1031 632 138. 1 1501 902 O.

1 0132 93 60. 1 0602 363 855. 1 1032 633 136. 1 1502 903 O.
1 0133 94 61. 1 0603 364 854. 1 1033 634 134. 1 1503 904 O.

1 0134 95 62. 1 0604 365 854. 1 1034 635 133. 1 1504 905 O.
1 0135 96 63. 1 0605 366 852. 1 1035 636 131. 1 1505 906 O.
1 0136 97 64. 1 0606 367 85l. 1 1036 637 129. 1 1506 907 O.

1 0137 98 65. 1 0607 368 850. 1 1037 638 128. 1 1507 908 O.

1 0138 99 66. 1 0608 369 849. 1 1038 639 126. 1 1508 909 O.

1 0139 100 67. 1 0609 370 848. 1 1039 640 125. 1 1509 910 O.

1 0140 101 68. 1 0610 371 847. 1 1040 641 123. 1 1510 911 O.

1 0141 102 70. 1 0611 372 845. 1 1041 642 121. 1 1511 912 O.

1 0142 103 71. 1 0612 373 844. 1 1042 643 120. 1 1512 913 O.

1 0143 104 72. 1 0613 374 843. 1 1043 644 118. 1 1513 914 O.
1 0144 105 74 .. 1 0614 375 842. 1 1044 645 117. 1 1514 915 O.

1 0145 106 75. 1 0615 376 840. 1 1045 646 116. 1 1515 916 O.

1 0146 107 77. 1 0616 377 839. 1 1046 647 114. 1 1516 917 O.

1 0147 108 79. 1 0617 378 838. 1 1047 648 113. 1 1517 918 O.

1 0148 109 81. 1 0618 379 836. 1 1048 649 112. 1 1518 919 O.

1 0149 110 82. 1 0619 380 835. 1 1049 650 110. 1 1519 920 O.

1 0150 111 84. 1 0620 381 833. 1 1050 651 109. 1 1520 921 O.

• 1 0151 112 86. 1 0621 382 832. 1 1051 652 108. 1 1521 922 O.

1 0152 113 87. 1 0622 383 831. 1 1052 653 107. 1 1522 923 O.

1 0153 114 89. 1 0623 384 829. 1 1053 654 106. 1 1523 924 O.

1 0154 115 91. 1 0624 385 827. 1 1054. 655 104. 1 1524 925 O.
1 0155 116 92. 1 0625 386 826. 1 1055 656 103. 1 1525 926 O.

1 0156 117 94. 1 0626 387 824. 1 1056 657 102. 1 1526 927 0 ..
1 0157 118 96. 1 0627 .388 823. 1 1057 658 101. 1 1527 928 O.

1 0158 119 97. 1 0628 389 821. 1 1058 659. 100. 1 1528 929 O.

1 0159 120 99. 1 0629 390 819. 1 1059 660 99. 1 1529 930 o.
1 0200 121 100. 1 0630 391 818. 1 1100 661 98. 1 1530 931 O.

1 0201 122 102. 1 0631 392 816. 1 1101 662 96. 1 1531 932 O.

1 0202 123 103. 1 0632 393 814. 1 1102 663 95. 1 1532 933 O.

1 0203 124 105. 1 0633 394 813. 1 1103 664 93. 1 1533 934 O.

1 0204 125 106. 1 0634 395 811. 1 1104 665 92. 1 1534 935 o.
1 0205 126 107. 1 0635 396 809. 1 1105 666 90. 1 1535 936 O.

1 0206 127 109. 1 0636 397 807. 1 1106 667 89. 1 1536 937 O.

1 0207 128 110. 1 0637 398 804. 1 1107 668 87. 1 1537 938 O.
1 0208 129 111. 1 0638 399 802. 1 1108 669 85. 1 1538 939 O.

1 0209 130 113. 1 0639 400 799. 1 1109 670 84. 1 1539 940 O.

1 0210 131 114. 1 0640 401 797. 1 1110 671 82. 1 1540 941 O.

1 0211 132 115. 1 0641 402 794. 1 1111 672 80. 1 1541 942 O.

1 0212 133 117. 1 0642 403 79l. 1 1112 673 79. 1 1542 943 O.

1 0213 134 118. 1 0643 404 788. 1 1113 674 77. 1 1543 944 O.

1 0214 135 119. 1 0644 405 785. 1 1114 675 76. 1 1544 945 O.

1 0215 136 120. 1 0645 406 782. 1 1115 676 74. 1 1545 946 O.

1 0216 137 121. 1 0646 407 779. 1 1116 677 73. 1 1546 947 O.
1 0217 138 123. 1 0647 408 776. 1 1117 678 71. 1 1547 948 O.

1 0218 139 124. 1 0648 409 773. 1 1118 679 70. 1 1548 949 O.
1 0219 140 125. 1 0649 410 770. 1 1119 680 69. 1 1549 950 O.

1 0220 141 126. 1 0650 411 766. 1 1120 681 68. 1 1550 951 O.

1 0221 142 127. 1 0651 412 763. 1 1121 682 67. 1 1551 952 O.

1 0222 143 128. 1 0652 413 760. 1 1122 683 66. 1 1552 953 O.

1 0223 144 130. 1 0653 414 757. 1 1123 684 65. 1 1553 954 O.

1 0224 145 131. 1 0654 415 754. 1 1124 685 64. 1 1554 955 O.

1 0225 146 132. 1 0655 416 75l. 1 1125 686 63. 1 1555 956 O.

1 0226 147 133. 1 0656 417 748. 1 1126 687 61. 1 1556 957 O.

1 0227 148 134. 1 0657 418 745. 1 1127 688 60. 1 1557 958 O.

1 0228 149 135. 1 0658 419 741- 1 1128 689 59. 1 1558 959 O.

1 0229 150 136. 1 0659 420 738. 1 1129 690 58. 1 1559 960 O.

1 0230 151 137. 1 0700 421 735. 1 1130 691 57. 1 1600 961 O.

1 0231 152 138. 1 0701 422 732. 1 1131 692 56. 1 1601 962 O.

1 0232 153 139. 1 0702 423 729. 1 1132 693 55. 1 1602 963 O.

1 0233 154 139. 1 0703 424 726. 1 1133 694 54. 1 1603 964 O.

1 0234 155 140. 1 0704 425 723. 1 1134 695 54. 1 1604 965 O.

• 1 0235 156 141. 1 0705 426 721. 1 1135 696 53. 1 1605 966 O.
1 0236 157 142. 1 0706 427 718. 1 1136 697 52. 1 1606 967 O.

1 0237 158 143. 1 0707 428 716. 1 1137 698 51. 1 1607 968 O.
1 0238 159 144. 1 0708 429 713. 1 1138 699 SO. 1 1608 969 O.
1 0239 160 145. 1 0709 430 710. 1 1139 700 49. 1 1609 970 O.
1 0240 161 145. 1 0710 431 707. 1 1140 701 49. 1 1610 971 O.



1 0241 162 146. 1 0711 432 704. 1 1141 702 49. 1 1611 972 O. •1 0242 163 147. 1 0712 433 701. 1 1142 703 47. 1 1612 973 O.
1 0243 164 148. 1 0713 434 698. 1 1143 704 46. 1 1613 974 O.

1 0244 165 149. 1 0714 435 695. 1 1144 705 46. 1 1614 975 O.
1 0245 166 149. 1 0715 436 692. 1 1145 706 45. 1 1615 976 O.

1 0246 167 150. 1 0716 437 689. 1 1146 707 44. 1 1616 977 O.
1 0247 168 lSI. 1 0717 438 685. 1 1147 708 44. 1 1617 978 O.

1 0248 169 152. 1 0718 439 681. 1 1148 709 43. 1 1618 979 O.

1 0249 170 153. 1 0719 440 677. 1 1149 710 42. 1 1619 980 O.

1 0250 171 154. 1 0720 441 673. 1 1150 711 42. 1 1620 981 O.

1 0251 172 154. 1 0721 442 669. 1 1151 712 41. 1 1621 982 O.

1 0252 173 155. 1 0722 443 665. 1 1152 713 41. 1 1622 983 O.

1 0253 174 156. 1 0723 444 660. 1 1153 714 40. 1 1623 984 O.

1 0254 175 157. 1 0724 445 656. 1 1154 715 39. 1 1624 985 O.

1 0255 176 158. 1 0725 446 651. 1 1155 716 39'~ 1 1625 986 O.

1 0256 177 159. 1 0726 447 647. 1 1156 717 38. 1 1626 987 O.
1 0257 178 160. 1 0727 448 642. 1 1157 718 38. 1 1627 988 O.
1 0258 179 161. 1 0728 449 638. 1 1158 719 37. 1 1628 989 O.
1 0259 180 161. 1 0729 450 634. 1 1159 720 37. 1 1629 990 O.

1 0300 181 162. 1 0730 451 629. 1 1200 721 36. 1 1630 991 O.

1 0301 182 163. 1 0731 452 625. 1 1201 722 36. 1 1631 992 O.

1 0302 183 164. 1 0732 453 621. 1 1202 723 35. 1 1632 993 O.

1 0303 184 165. 1 0733 454 617. 1 1203 724 35. 1 1633 994 O.

1 0304 185 167. 1 0734 455 613. 1 1204 725 34. 1 1634 995 O.

1 0305 186 168. 1 0735 456 609. 1 1205 726 33. 1 1635 996 O.

1 0306 187 170. 1 0736 457 605. 1 1206 727 32. 1 1636 997 O.

1 0307 188 171. 1 0737 458 60l. 1 1207 728 32. 1 1637 998 O.

1 0308 189 173. 1 0738 459 598. 1 1208 729 31. 1 1638 999 O.

1 0309 190 175. 1 0739 460 595. 1 1209 730 30. 1 1639 1000 O.

1 0310 191 176. 1 0740 461 591. 1 1210 731 29. 1 1640 1001 O.

1 0311 192 178 .~ 1 0741 462 589. 1 1211 732 28. 1 1641 1002 O.

1 0312 193 180. 1 0742 463 586. 1 1212 733 27. 1 1642 1003 O.
1 0313 194 182. 1 0743 464 583. 1 1213 734 26. 1 1643 1004 O.

1 0314 195 183. 1 0744 465 580. 1 1214 735 25. 1 1644 1005 O.

1 0315 196 185. 1 0745 466 577. 1 1215 736 24. 1 1645 1006 O.

1 0316 197 187. 1 0746 467 574. 1 1216 737 23. 1 1646 1007 O.

1 0317 198 189. 1 0747 468 571. 1 1217 738 22. 1 1647 1008 O.

1 0318 199 192. 1 0748 469 568. 1 1218 739 21. 1 1648 1009 O.

1 0319 200 195. 1 0749 470 564. 1 1219 740 20. 1 1649 1010 O.
1 0320 201 199. 1 0750 471 561. 1 1220 741 19. 1 1650 1011 O.

1 0321 202 203. 1 0751 472 558. 1 1221 742 19. 1 1651 1012 O.

1 0322 203 207. 1 0752 473 554. 1- 1222 743 18. 1 1652 1013 O.

1 0323 204 211. 1 0753 474 551. 1 1223 744 17. 1 1653 1014 O.

1 0324 205 216. 1 0754 475 548. 1 1224 745 17. 1 1654 1015 O.

1 0325 206 221. 1 0755 476 545. 1 1225 746 16. 1 1655 1016 O.
1 0326 207 225. 1 0756 477 541. 1 1226 747 15. 1 1656 1017 O. •1 0327 208 230. 1.- 0757 478 538. 1 1227 748 15. 1 1657 1018 O.

1 0328 209 236. 1 0758 479 534. 1 1228 749 14. 1 1658 1019 O.

1 0329 210 242. 1 0759 480 531. 1 1229 750 13. 1 1659 1020 O.

1 0330 211 248. 1 0800 481 527. 1 1230 751 13. 1 1700 1021 O.

1 0331 212 256. 1 0801 482 523. 1 1231 752 12. 1 1701 1022 O.

1 0332 213 266. 1 OR02 483 520. 1 1232 753 12. 1 1702 1023 O.

1 0333 214 280. 1 0803 484 516. 1 1233 754 11. 1 1703 1024 O.

1 0334 215 299. 1 0804 485 512. 1 1234 755 11. 1 1704 1025 O.

1 0335 216 321. 1 0805 486 509. 1 1235 756 11. 1 1705 1026 O.

1 0336 217 345. 1 0806 487 505. 1 1236 757 10. 1 1706 1027 O.

1 0337 218 371. 1 0807 488 502. 1 1237 758 10. 1 1707 1028 O.

1 0338 219 399. 1 0808 489 499. 1 1238 759 9. 1 1708 1029 O.

1 0339 220 427. 1 0809 490 496. 1 1239 760 9. 1 1709 1030 O.

1 0340 221 455. 1 0810 491 493. 1 1240 761 9. 1 1710 1031 O.

1 0341 222 484. 1 0811 492 491. 1 1241 -762 8. 1 1711 1032 O.

1 0342 223 513. 1 0812 493 488. 1 1242 763 8. 1 1712 1033 O.

1 0343 224 542. 1 0813 494 486. 1 1243 764 8. 1 1713 1034 O.

1 0344 225 573. 1 0814 495 484. 1 1244 765 8. 1 1714 1035 O.

1 0345 226 60S. 1 0815 496 482. 1 1245 766 7. 1 1715 1036 O.

1 0346 227 641. 1 0816 497 480. 1 1246 767 7. 1 1716 1037 O.

1 0347 228 680. 1 0817 498 478. 1 1247 768 7. 1 1717 1038 O.

1 0348 229 722. 1 0818 ,499 476. 1 1248 769 7. 1 1718 1039 O.

1 0349 230 766. 1 0819 500 474. 1 1249 770 6. 1 1719 1040 O.

1 0350 231 809. 1 0820 501 471. 1 1250 771 6. 1 1720 1041 O.

1 0351 232 851. 1 0821 502 469. 1 1251 772 6. 1 1721 1042 O.

1 0352 233 891. 1 0822 503 467. 1 1252 773 6. 1 1722 1043 O.

1 0353 234 93l. 1 0823 504 465. 1 1253 774 5. 1 1723 1044 O.

1 0354 235 971. 1 0824 505 463. 1 1254 775 5. 1 1724 1045 O.

1 0355 236 1012. 1 0825 506 461. 1 1255 776 5. 1 1725 1046 O.

1 0356 237 1052. 1 0826 507 459. 1 1256 777 5. 1 1726 1047 O.

1 0357 238 1093. 1 0827 SOB 457. 1 1257 778 5. 1 1727 1048 O.

1 0358 239 1134. 1 0828 509 455. 1 1258 779 5. 1 1728 1049 O.

1 0359 240 1177. 1 0829 510 452. 1 1259 780 4. 1 1729 1050 O.

1 0400 241 1221. 1 0830 511 450. 1 1300 781 4. 1 1730 1051 O.

1 0401 242 1264. 1 0831 512 447. 1 1301 782 4. 1 1731 1052 O.

1 0402 243 1307. 1 OB32 513 444. 1 1302 783 4. 1 1732 1053 O.

1 0403 244 1349. 1 0833 514 441. 1 1303 784 4. 1 1733 1054 O.

1 0404 245 1386. 1 0834 515 438. 1 1304 7B5 4. 1 1734 1055 O.

1 0405 246 1418. 1 0835 516 435. 1 1305 786 4. 1 1735 1056 O.

1 0406 247 1444. 1 0836 517 432. 1 1306 787 3. 1 1736 1057 O.

1 0407 248 1466. 1 0837 518 428. 1 1307 788 3. 1 1737 1058 O.

1 0408 249 1484. 1 0838 519 425. 1 1308 789 3. 1 1738 1059 O.

1 0409 250 1498. 1 0839 520 422. 1 1309 790 3. 1 1739 1060 O.

1 0410 251 1510. 1 0840 521 419. 1 1310 791 3. 1 1740 1061 O. •1 0411 252 1520. 1 0841 522 416. 1 1311 792 3. 1 1741 1062 O.

1 0412 253 1529. 1 0842 523 413. 1 1312 793 3. 1 1742 106;3 O.

1 0413 254 1537. 1 084:3 524 409. 1 1313 794 3. 1 1743 1064 O.

1 0414 255 1543. 1 0844 525 406. 1 1314 795 3. 1 1744 1065 O.

1 0415 256 1547. 1 0845 526 403. 1 1315 796 :2 • 1 1745 1066 O.



• 1 0416 257 1549. 1 0846 527 400. 1 1316 797 2. 1 1746 1067 O.
1 0417 258 1549. 1 0847 528 397. 1 1317 798 2. 1 1747 1068 O.
1 0418 259 1544. 1 0848 529 394. 1 1318 799 2. 1 1748 1069 O.

1 0419 260 1535. 1 0849 530 391. 1 1319 800 2. 1 1749 1070 O.
1 0420 261 1521. 1 0850 531 388. 1 1320 801 2. 1 1750 1071 O.

1 0421 262 1505. 1 0851 532 385. t 1321 802 2. 1 1751 1072 O.
1 0422 263 1487. 1 0852 533 382. 1 1322 803 2. 1 1752 1073 O.
1 0423 264 1467. 1 0853 534 380. 1 1323 804 2. 1 1753 1074 O.
1 0424 265 1447. 1 0854 535 377. 1 1324 805 2. 1 1754 1075 O.
1 0425 266 1427. 1 0855 536 374. 1 1325 806 2. 1 1755 1076 O.
1 0426 267 1408. 1 0856 537 372. 1 1326 807 2. 1 1756 1077 o.
1 0427 268 1389. 1 0857 538 369. 1 1327 808 2. 1 1757 1078 O.
1 0428 269 1371. 1 0858 539 367. 1 1328 809 2. 1 1758 1079 O.
1 0429 270 1353. 1 0859 540 364. 1 1329 810 2. 1 1759 1080 O.

*************~**********~********~.****~*****~*~*******~*********~*******.**********************.**********************************

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 17.98-HR

(CFS) (RR)
(CFS)

1549. 4.27 756. 288. 288. 288.
(INCHES) 0.985 1 .. 124 1.124 1.124

(AC-FT) 375. 427. 427. 427.

CUMULATIVE AREA = 7.13 SQ MI

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

140 KK C5990

OUTPUT CONTROL VARIABLES
IPRNT 1 PRINT CONTROL
I PLOT 0 PLOT CONTROL
QSCAL 0 . HYDROGRAPH PLOT SCALE

Reservoir route at C599 (Dam 4) .

•
141 KO

152 RL

HYDROGRAPH ROUTING DATA

ROUTING LOSSES
QLOSS 0.00
CLOSS 0.00

PERCRT 0.97
ELVINV 0.00

INITIAL LOSS
ADDITIONAL FRACTION LOST
CHANNEL PERCOLATION RATE
INVERT ELEVATION

143 RS

144 SV

146 SE

148 SQ

150 SE

STORAGE ROUTING
NSTPS 1 NUMBER OF SUBREACHES

ITYP ELEV TYPE OF INITIAL CONDITION
RSVRIC 1694.70 INITIAL CONDITION-

X 0.00 WORKING R AND D COEFFICIENT

STORAGE 0.0 0.0 0.0 0.1 0.2 0.9 2.3 7.2 18.9 36.1
58.4 86.4 99.2 106.0 113.0 120.2 127.6 146.9 154.9 158.9

ELEVATION 1694.90 1697.00 1698.00 1699.00 1700.00 1702.00 1704.00 1706.00 1708.00 1710.00
1712.00 1714.00 1714.80 1715.20 1715.60 1716.00 1716.40 1717.40 1717.80 1718.00

DISCHARGE O. 72. 213. 414. 613. 752. 889. 983. 1076. 1168.
1201. 1248. 1267. 1280. 2080. 6496. 10412. 15018. 18426. 20223.

ELEVATION 1694.90 1696.00 1698.00 1700.00 1702.00 1704.00 1706.00 1708.00 1710.00 1712.00
1712.80 1714.00 1714.50 1714.90 1715.00 1717.50 1719.00 1720.50 1721.50 1722.00

•

COMPUTED STORAGE-OUTFLOW-ELEVATION DATA

STORAGE 0.00 0.00 0.00 0.02 0.08 0.24 0.93 2.29 7.17 18.89
OUTFLOW 0.00 72.00 142. SO 213.00 313.50 414.00 613.00 752.00 889.00 983.00

ELEVATION 1694.90 1696.00 1697.00 1698.00 1699.00 1700.00 1702.00 1704.00 1706.00 1708.00

STORAGE 36.08 58.41 69.61 86.41 94.41 99.21 100.90 102.59 105.97 112.96
OUTFLOW 1076.00 1168.00 1201.00 1248.00 1267.00 1276.75 1280.00 2080.00 2433.19 3139.80

ELEVATION 1710.00 1712.00 1712.80 1714.00 1714.50 1714.80 1714.90 1715.00 1715.20 1715.60

STORAGE 120.18 127.60 146.86 148.86 154.86 158.92 179.22 209.68 229.99 240.14
OUTFLOW 3846.40 4553.00 6319.40 6496.00 7279.33 7801.33 10412.00 15018.00 18426.00 20223.00

ELEVATION 1716.00 1716.40 1717.40 1717.50 1717.80 1718.00 1719.00 1720.50 1721.50 1722.00

*** WARNING *** MODIFIED PULS ROUTING MAY BE NUMERICALLY UNSTABLE FOR OUTFLOWS BETWEEN 143. TO 314.
THE ROUTED HYDROGRAPH SHOULD BE EXAMINED FOR OSCILLATIONS OR OUTFLOWS GREATER THAN PEAK INFLOWS.
THIS CAN BE CORRECTED BY DECREASING THE TIME INTERVAL OR INCREASING STORAGE (USE A LONGER REACH.)

****************************************.****~**************************************.**********************************************

HYDROGRAPH AT STATION C5990



**********************.****************************************************.******************************************************* •OA MON HRMN ORO OUTFLOW STORAGE STAGE * 01\ MON HRMN ORO OUTFLOW STORAGE STAGE * 01\ MON HRMN ORO OUTFLOW STORAGE STAGE

1 0000 1 O. 0.0 1696.0 * 1 0600 361 977. 18.2 1707.9 * 1 1200 721 36. 0.0 1695.4

1 0001 2 O. 0.0 1696.0 * 1 0601 362 976 .. 18.0 1707.8 * 1 1201 722 36. 0.0 1695.4

1 0002 3 O. 0.0 1696.0 * 1 0602 363 975. 17.8 1707.8 * 1 1202 723 35. 0.0 1695.4

1 0003 4 O. o ~ 0 1696.0 * 1 0603 364 973. 17.7 1707.S * 1 1203 724 35. 0.0 1695.4

1 0004 5 O. 0.0 1696.0 * 1 0604 365 972. 17.5 1707.8 * 1 1204 725 34. 0.0 1695.4

1 0005 6 1. 0.0 1696.0 * 1 0605 366 971. 17.4 1707.7 * 1 1205 726 33. 0.0 1695.4

1 0006 7 1. 0.0 1696.0 * 1 0606 367 969. 17.2 1707.7 * 1 1206 727 32. 0.0 1695.4

1 0007 8 1. 0.0 1696.0 * 1 0607 368 968. 17.0 1707.7 * 1 1207 728 32. 0.0 1695.4

1 0008 9 2. 0.0 1696.0 * 1 0608 369 967. 16.9 1707.7 * 1 1208 729 31. 0.0 1695.4

1 0009 10 2. 0.0 1696.0 * 1 0609 370 965. 16.7 1707.6 * 1 1209 730 30. 0.0 1695.4

1 0010 11 2. 0.0 1696.0 * 1 0610 371 964. 16.5 1707.6 * 1 1210 731 29. 0.0 1695.3

1 0011 12 3. 0.0 1696.0 * 1 0611 372 963. 16.4 1707.6 * 1 1211 732 28. 0.0 1695.3

1 0012 13 3. 0.0 1696.0 * 1 0612 373 962. 16.2 1707.5 * 1 1212 733 27. 0.0 1695.3

1 0013 14 3. 0.0 1696.0 * 1 0613 374 960. 16.1 1707.5 * 1 1213 734 26. 0.0 1695.3

1 0014 15 3. 0.0 1696.0 * 1 0614 375 959. 15.9 1707.5 * 1 1214 735 25. 0.0 1695.3

1 0015 16 4. 0.0 1696.1 * 1 0615 376 958. 15.7 1707.5 * 1 1215 736 24. 0.0 1695.3

1 0016 17 4. 0.0 1696.1 * 1 0616 377 956. 15.6 1707.4 * 1 1216 737 23. 0.0 1695.3

1 0017 18 4. 0.0 1696.1 * 1 0617 378 955. 15.4 1707.4 * 1 1217 738 22. 0.0 1695.2

1 0018 19 4. 0.0 1696.1 * 1 0618 379 954. 15.2 1707.4 * 1 1218 739 21. 0.0 1695.2

1 0019 20 4. 0.0 1696.1 * 1 0619 380 952. 15.1 1707.4 * 1 1219 740 20. 0.0 1695.2

1 0020 21 4. 0.0 1696.1 * 1 0620 381 951; 14.9 1707.3 * 1 1220 741 19. 0.0 1695.2

1 0021 22 5. 0.0 1696.1 * 1 0621 382 950. 14.8 1707.3 * 1 1221 742 19. 0.0 1695.2

1 0022 23 5. 0.0 1696.1 * 1 .0622 383 949. 14.6 1707.3 * 1 1222 743 18. 0.0 1695.2

1 0023 24 5. 0.0 1696.1 1 0623 384 947. 14.4 1707.2 * 1 1223 744 17. 0.0 1695.2

1 0024 25 5. 0.0 1696.1 1 0624 385 946. 14.3 1707.2 * 1 1224 745 17. 0.0 1695.2

1 0025 26 5. 0.0 1696.1 * 1 062.5 386 945. 14.1 1707.2 * 1 1225 746 16. 0.0 1695.1

1 0026 27 5. 0.0 1696.1 * 1 0626 387 943. 13.9 1707.2 * 1 1226 747 15. 0.0 1695.1

1 0027 28 6. 0.0 1696.1 * 1 0621 388 942. 13.8 1101.1 * 1 1227 748 15. 0.0 1695.1

1 0028 29 6. 0.0 1696.1 * 1 0628 389 941. 13.6 1101.1 it 1 1228 149 14. 0.0 1695.1

1 0029 30 1. 0.0 1696.1 * 1 0629 390 939. 13.5 1707.1 * 1 1229 750 13. 0.0 1695.1

1 0030 31 1. 0.0 1696.1 * 1 0630 391 938. 13.3 1707.0 * 1 1230 751 13. 0.0 1695.1

1 0031 32 8. 0.0 1696.1 * 1 0631 392 937. 13.1 1707.0 * 1 1231 752 12. 0.0 1695.1

1 0032 33 9. 0.0 1696.1 * 1 0632 393 935. 13.0 1707.0 * 1 1232 753 12. 0.0 1695.1

1 0033 34 9. 0.0 1696.1 * 1 0633 394 934. 12.8 1707.0 * 1 1233 754 11; 0.0 1695.1

1 0034 35 10. 0.0 1696.1 * 1 0634 395 933. 12.6 1706.9 * 1 1234 155 11. 0.0 1695.1

1 0035 36 11. 0.0 1696.2 * 1 0635 396 931. 12.5 1706.9 * 1 1235 756 11. 0.0 1695.1

1 0036 37 12. 0.0 1696.2 * 1 0636 397 930. 12.3 1706.9 * 1 1236 757 10. 0.0 1695.1

1 0037 38 13. 0.0 1696.2 * 1 0637 398 929. 12.1 1706.8 * 1 1237 758 10. 0.0 1695.1

1 0038 39 13. 0.0 1696.2 * 1 0638 399 927. 11.9 1706.8 * 1 1238 759 9. 0.0 1695.0

1 0039 40 14. 0.0 1696.2 * 1 0639 400 926. 11.8 1706.8 * 1 1239 160 9. 0.0 1695.0

1 0040 41 15. 0.0 1696.2 * 1 0640 401 924. 11.6 1706.8 * 1 1240 761 9. 0.0 1695.0 •1 0041 42 15. 0.0 1696.2 * 1 0641 402 923. 11.4 1706.1 * 1 1241 762 8. 0.0 169S.0

1 0042 43 16. 0.0 1696.2 * 1 0642 403 922. 11.2 1706.7 * 1 1242 763 8. 0.0 1695.0

1 0043 44 17. 0.0 1696.2 * 1 0643 404 920. 11.1 1706.7 * 1 1243 764 8. 0.0 1695.0

1 0044 45 11. 0.0 1696.2 * 1 0644 405 919. 10.9 1706.6 * 1 1244 765 8. 0.0 1695.0

1 0045 46 18. 0.0 1696.3 * 1 0645 406 917. 10.7 1706.6 * 1 1245 766 7. 0.0 1695.0

1 0046 41 18. 0.0 1696.3 * 1 0646 401 916. 10.5 1706.6 * 1 1246 767 1. 0.0 1695.0

1 0047 48 19. 0.0 1696.3 * 1 0647 408 914. 10.3 1706.5 * 1 1247 768 7. 0.0 1695.0

1 0048 49 20. 0.0 1696.3 * 1 0648 409 913. 10.1 1706.5 * 1 1248 769 7 .~ 0.0 1695.0

1 0049 50 20. 0.0 1696.3 * 1 0649 410 911. 9.9' 1706.5 * 1 1249 770 6. 0.0 1695.0

1 0050 51 21. 0.0 1696.3 * 1 0650 411 910. 9.7 1706.4 * 1 1250 711 6. 0.0 1695.0

1 0051 52 21. 0.0 1696.3 * 1 0651 412 908. 9.5 1706.4 * 1 1251 712 6. 0.0 1695.0

1 0052 53 22. 0.0 1696.3 * 1 0652 413 906. 9.3 1706.4 * 1 1252 173 6. 0.0 1695.0

1 0053 54 23. 0.0 1696.3 * 1 0653 414 905. 9.1 1706.3 * 1 1253 174 5. 0.0 1695.0

1 0054 55 23. 0.0 1696.3 * 1 0654 415 903. 8.9 1706.3 * 1 1254 175 5. 0.0 1695.0

1 0055 56 24. 0.0 1696.3 * 1 0655 416 901. 8.7 1706.3 * 1 1255 176 5. 0.0 1695.0

1 0056 51 25. 0.0 1696.4 * 1 0656 411 900. 8.5 1706.2 * 1 1256 777 5. 0.0 1695.0

1 0057 58 25. 0.0 1696.4 * 1 0657 418 898. 8.3 1706.2 * 1 1257 118 5. 0.0 1695.0

1 0058 59 26. 0.0 1696.4 * 1 0658- 419 896. 8.1 1106.2 * 1 1258 119 5. 0.0 1695.0

1 0059 60 27. 0.0 1696.4 * 1 0659 420 895. 7.9 1706.1 * 1 1259 180 4. 0.0 1695.0

1 0100 61 28. 0.0 1696.4 * 1 0700 421 893. 7.7 1706.1* 1 1300 781 4. O~O 1695.0

1 0101 62 29. 0.0 1696.4 * 1 0101 422 891. 7.4 1706.0 * 1 1301 782 4. 0.0 1695.0

1 0102 63 30. 0.0 1696.4 * 1 0702 423 889. 7.2 1706.0 * 1 1302 183 4. 0.0 1695.0

1 q103 64 30. 0.0 1696.4 * 1 0103 424 884. 7.0 1105.9 * 1 1303 784 4. 0.0 1695.0

1 0104 65 31. 0.0 1696.4 * 1 0104 425 878. 6.8 1105.8 * 1 1304 185 4. 0.0 1695.0

1 0105 66 32. 0.0 1696.5 * 1 0105 426 812. 6.6 1705.8 * 1 1305 186 4. 0.0 1695.0

1 0106 61 33. 0.0 1696.5 * 1 0706 421 866. 6.4 1705.7 *. 1 1306 787 3. 0.0 1694.9

1 0107 68 34. 0.0 1696.5 * 1 0707 428 861. 6.2 1705.6 * 1 1307 188 3. 0.0 1694.9

1 0108 69 35. 0.0 1696.5 * 1 0708 429 855. 6.0 1105.5 * 1 1308 789 3. 0.0 1694.9

1 0109 70 36. 0.0 1696.5 * 1 0709 430 850. 5.8 1105.4 * 1 1309 790 3. 0.0 1694.9

1 0110 11 31. 0.0 1696.5 * 1 0110 431 844. 5.6 1105.3 * 1 1310 791 3. 0.0 1694.9

1 0111 12 38. 0.0 1696.5 * 1 0111 432 839. 5.4 1705.3 * 1 1311 192 3. 0.0 1694.9

1 0112 13 39. 0.0 1696.6 * 1 0112 433 834. 5.2 1705.2 * 1 1312 793 3. 0.0 1694.9

1 0113 74 40. 0.0 1696.6 * 1 0113 434 829. 5.0 1705.1 * 1 1313 794 3. 0.0 1694.9

1 0114 75 41. 0.0 1696.6 * 1 0714 435 824. 4.8 1705.0 * '1 1314 795 3. 0.0 1694.9

1 0115 76 42. 0.0 1696.6 * 1 0115 436 819. 4.1 1705.0 * 1 1315 796 2. 0.0 1694.9

1 0116 17 43. 0.0 1696.6 * 1 011'6 437 814. 4.5 1704.9 * 1 1316 797 2. 0.0 1694.9

1 0117 78 44. 0.0 1696.6 * 1 0117 438 809. 4.3 1704.8 * 1 1317 198 2. 0.0 1694.9

1 0118 19 45. 0.0 1696.6 * 1 0118 439 804. 4.2 1104.8 * 1 1318 799 2. 0.0 1694.9

1 0119 80 47. 0.0 1696.7 * 1 0119 440 800. 4.0 1704.7 * 1 1319 800 2. 0.0 1694.9

1 0120 81 48. 0.0 1696.1 * 1 0120 441 795. 3.8 1104.6 * 1 1320 801 2. 0.0 1694.9

1 0121 82 49. 0.0 1696.7 * 1 0721 442 790. 3.1 1704.6 * 1 1321 802 2. 0.0 1694.9

1 0122 83 50. 0.0 1696.1 * 1 0722 443 786. 3.5 1'704.5 * 1 1322 803 2. 0.0 1694.9

1 0123 84 51. 0.0 1696.7 * 1 0723 444 781. 3.3 1704.4 * 1 1323 804 2. 0.0 1694.9

1 0124 85 52. 0.0 1696.7 * 1 0724 445 716. 3-.2 1704.4 * 1 1324 805 2. 0.0 1694.9

1 0125 86 53. 0.0 1696.8 * 1 0125 446 712. 3.0 1704.3 * 1 1325 806 2. 0.0 1694.9 •1 0126 81 54. 0.0 1696.8 * 1 0126 447 761. 2.8 1704.2 * 1 1326 807 2. 0.0 1694.9

1 0127 88 55. 0.0 1696 .. 8 * 1 0127 448 762. 2.7 1704.1 * 1 1321 808 2. 0.0 1694.9

1 0128 89 56. 0.0 1696.8 * 1 0128 449 158. 2.5 1704.1 * 1 1328 809 2. 0.0 1694.9

1 0129 90 57. 0.0 1696.8 * 1 0129 450 753. 2.3 1104.0 * 1 1329 810 2. 0.0 1694.9



• 1 0130 91 58. 0.0 1696.8 * 1 0730 451 739. 2.2 1703.8 * 1 1330 811 1. 0.0 1694.9

1 0131 92 59. 0.0 1696.8 * 1 0731. 452 725. 2.0 1703.6 * 1 1331 812 L 0.0 1694.9

1 0132 93 60. 0.0 1696.9 * 1 0732 453 711. 1.9 1703.4 * 1 1332 813 1. 0.0 1694.9
1 0133 94 61. 0.0 1696.9 * 1 0733 454 699. 1.8 1703.2 * 1 1333 81.4 1. 0.0 1694.9
1 0134 95 62. 0.0 1696.9 * 1 0734 455 688. 1.7 1703.1 * 1 1334 815 1. 0.0 1694.9
1 0135 96 63. 0.0 1696.9 * 1 0735 456 678. 1.6 1702.9 * 1 1335 816 1. 0.0 1694.9
1 0136 97 64. 0.0 1696.9 * 1 0736 457 669. 1.5 1702.8 * 1 1336 817 1. 0.0 1694.9
1 0137 98 65. 0.0 1696.9 * 1 0737 458 660. 1.4 1702.7 * 1 1337 818 1. 0.0 1694.9
1 0138 99 66. 0.0 1696.9 * 1 0738 459 652. 1.3 1702.6 * 1 1338 819 1. 0.0 1694.9
1 0139 100 67. 0.0 1697.0 * 1 0739 460 645. 1.2 1702.5 * 1 1339 820 1. 0.0 16·94.9
1 0140 101 68. 0.0 1697.0 * 1 0740 461 638. 1.2 1702.4 * 1 1340 821 1. 0.0 1694.9
1 0141 102 70. 0.0 1697.0 * 1 0741 462 632. 1.1 1702.3 * 1 1341 822 1. 0.0 1694.9
1 0142 103 143. 0.0 1697.0 * 1 0742 463 626. 1.1 1702.2 * 1 1342 823 1. 0.0 1694.9
1 0143 104 72. 0.0 1694.9 * 1 0743 464 620. 1.0 1702~1 * 1 1343 824 1. 0.0 1694.9

1 0144 105 74. 0.0 1694.9 * 1 0744 465 615. 1.0 1702.0 * 1 1344 825 1. 0.0 1694.9
1 0145 106 75. 0.0 1695.0 * 1 0745 466 607. 0.9 1701.9 * 1 1345 826 1. 0.0 1694.9

1 0146 107 77. 0.0 1695.0 * 1 0746 467 596. 0.9 1701.8 * 1 1346 827 1. 0.0 1694.9
1 0147 108 79. 0.0 1695.0 * 1 0747 468 588. 0.8 1701.8 * 1 1347 828 1. 0.0 1694.9

1 0148 109 81. 0.0 1695.0 * 1 0748 469 582. 0.8 1701.7 * 1 1348 829 1. 0.0 1694.9

1 0149 110 82. 0.0 1695.1 * 1 0749 470 57.7. 0.8 1701.6 * 1 1349 830 1. 0.0 1694.9
1 0150 111 84. 0.0 1695 .. 1 * 1 0750 471 572. 0.8 1701.6 * 1 1350 831 1. 0.0 1694.9

1 0151 112 86. 0.0 1695.1 * 1 0751 472 568. 0.8 1701.5 * 1 1351 832 1. 0.0 1694.9
1 0152 113 87. 0.0 1695.1 * 1 0752 473 5.64. 0.8 1701.5 * 1 1352 833 1. 0.0 1694.9
1 0153 114 89. 0.0 1695.2 * 1 0753 474 560. 0.7 1701.5 * 1 1353 834 1. 0.0 1694.9
1 0154 115 91. 0.0 1695.2 * 1 0754 475 557. 0.7 1701.4 * 1 1354 835 1. 0.0 1694.9

1 0155 116 92. 0.0 1695.2 * 1 0755 476 553. 0.7 1701.4 * 1 1355 836 1. 0.0 1694.9
1 0156 117 94. 0.0 1695.2 * 1 0756 477 550. 0.7 1701.4 * 1 1356 837 1. 0.0 1694.9
1 0157 118 96. 0.0 1695.3 * 1 0757 478 546. 0.7 1701.3 * 1 1357 838 1. 0.0 1694.9
1 0158 119 97. 0.0 1695.3 * 1 0758 479 543. 0.7 1701.3 * 1 1358 839 1. 0.0 1694.9

1 0159 120 99. 0.0 1695.3 * 1 0759 480 540. 0.7 1701.3 * 1 1359 840 1. 0.0 1694.9

1 0200 121 100. 0.0 1695.3 * 1 0800 481 536. 0.7 1701.2 * 1 1400 841 1. 0.0 1694.9
1 0201 122 102. 0.0 1695.4 * 1 0801 482 532. - 0.7 1701.2 * 1 1401 842 1. 0.0 1694.9
1 0202 123 103. 0.0 1695.4 * 1 0802 483 529. 0.6 1701.2 * 1 1402 843 1. 0.0 1694.9
1 0203 124 105. 0.0 1695.4 * 1 0803 484 525. 0.6 1701.1 * 1 1403 844 1. 0.0 1694.9

1 0204 125 106. 0.0 1695.4 * 1 0804 485 521. 0.6 1701.1 * - 1 1404 845 1. 0.0 1694.9

1 0205 126 107. 0.0 1695.4 * 1 0805 486 518. 0.6 1701.0 * 1 1405 846 O. 0.0 1694.9
1 0206 127 109. 0.0 1695.5 * 1 0806 487 514. 0.6 1701.0 * 1 1406 847 O. 0.0 1694.9
1 0207 128 110. 0.0 1695.5 * 1 0807 488 511. 0.6 1701.0 * 1 1407 848 O. 0.0 1694.9
1 0208 129 111. 0.0 1695.5 * 1 0808 489 507. 0.6 1700.9 * 1 1408 849 O. 0.0 1694.9
1 0209 130 113. 0.0 1695.5 * 1 0809 490 504. 0.6 1700.9 * 1 1409 850 O. 0.0 1694.9
1 0210 131 114. 0.0 1695.5 * 1 0810 491 501. 0.5 1700.9 * 1 1410 851 O. 0.0 1694.9
1 0211 132 115. 0.0 1695.6 * 1 0811 492 498. 0.5 1700.8 * 1 1411 852 O. 0.0 1694.9

1 0212 133 117. 0.0 1695.6 * 1 0812 493 495. 0.5 1700.8 * 1 1412 853 O. 0.0 1694.9
1 0213 134 118. 0.0 1695.6 * 1 0813 494 492. 0.5 1700.8 * 1 1413 854 O. 0.0 1694.9

1 0214 135 119. 0.0 1695.6 * 1 0814 495 490. 0.5 1700.8 * 1 1414 855 O. 0.0 1694.9

• 1 0215 136 120. 0.0 1695.6 ... 1 0815 496 488. 0.5 1700.7 * 1 1415 856 O. 0.0 1694.9

1 0216 137 121. 0.0 1695.7 * 1 0816 497 485. 0.5 1700.7 * 1 1416 857 O. 0.0 1694.9
1 0217 138 123. 0.0 1695.7 * 1 0817 498 483. 0.5 1700.7 * 1 1417 858 O. 0.0 1694.9
1 0218 139 124. 0.0 1695.7 * 1 0818 499 481. 0.5 1700.7 * 1 1418 859 O. 0.0 1694.9

1 0219 140 125. 0.0 1695.7 * 1 0819 500 479. 0.5 1700.7 * 1 1419 860 O. 0.0 1694.9
1 0220 141 126. 0.0 1695.7 * 1 0820 501 477. 0.5 1700.6 * 1 1420 861 O. 0.0 1694.9
1 0221 142 127. 0.0 1695.7 * 1 0821 502 475. 0.5 1700.6 * 1 1421 862 O. 0.0 1694.9
1 0222 143 128. 0.0 1695.8 * 1 0822 503 472. 0.4 1700.6 * 1 1422 863 O. 0.0 1694.9
1 0223 144 130. 0.0 1695.8 * 1 0823 504 470. 0.4 1700.6 * 1 1423 864 O. 0.0 1694.9
1 0224 145 131. 0.0 1695.8 * 1 0824 505 468. 0.4 1700.5 * 1 1424 865 O. 0.0 1694.9
1 0225 146 132. 0.0 1695.8 ... 1 0825 506 466. 0.4 1700.5 * 1 1425 866 O. 0.0 1694.9
1 0226 147 133. 0.0 1695.8 * 1 0826 507 464. 0.4 1700.5 * 1 1426 867 O. 0.0 1694.9
1 0227 148 134. 0.0 1695.9 * 1 0827 508 462. 0.4 1700.5 * 1 1427 868 O. 0.0 1694.9
1 0228 149 135~ 0.0 1695.9 * 1 0828 509 460. 0.4 1700.5 * 1 1428 869 O. 0.0 1694.9
1 0229 150 136. 0.0 1695.9 ... 1 0829 510 458. 0.4 1700.4 * 1 1429 870 O. 0.0 1694.9
1 0230 151 137. 0.0 1695.9 * 1 0830 511 456. 0.4 1700.4 * 1 1430 871 O. 0.0 1694.9

1 0231 152 138. 0.0 1695.9 * 1 0831 512 453. 0.4 1700.4 * 1 1431 872 O. 0.0 1694.9
1 0232 153 139. 0.0 1695.9 * 1 0832 513 451. 0.4 1700.4 * 1 1432 873 O. 0.0 1694.9

1 0233 154 139. 0.0 1695.9 * 1 0833 514 448. 0.4 1700.3 ... 1 1433 874 O. 0.0 1694.9
1 0234 155 140. 0.0 1695.9 * 1 0834 515 445. 0.3 1700.3 * 1 1434 875 O. 0.0 1694.9
1 0235 156 141. 0.0 1696.0 * 1 0835 516 442. 0.3 1700.3 ... 1 1435 876 O. 0.0 1694.9

1 0236 157 142. 0.0 1696.0 * 1 0836 517 439. 0.3 1700.3 * 1 1436 877 O. 0.0 1694.9

1 0237 158 143. 0.0 1696.0 * 1 0837 518 436. 0.3 1700.2 * 1 1437 878 O. 0.0 1694.9
1 0238 159 144. 0.0 1696.0 * 1 0838 519 433. 0.3 1700.2 * 1 1438 879 O. 0.0 1694.9
1 - 0239 160 145. 0.0 1696.0 * 1 0839 520 430. 0.3 1700.2 * 1 1439 880 O. 0.0 1694.9
1 0240 161 145. 0.0 1696.0 * 1 0840 521 427. 0.3 1700.1 * 1 1440 881 O. 0.0 1694.9

1 0241 162 146. 0.0 1696.0 * 1 0841 522 424. 0.3 1700.1 * 1 1441 882 O. 0.0 1694.9

1 0242 163 147. 0.0 1696.0 * 1 0842 523 421. 0.3 1700.1 * 1 1442 883 O. 0.0 1694.9
1 0243 164 148. 0.0 1696.1 * 1 0843 524 417. 0.3 1700.0 * 1 1443 884 O. 0.0 1694.9

1 0244 165 149. 0.0 1696.1 * 1 0844 525 414. 0.2 1700.0 * 1 1444 885 O. 0.0 1694.9

1 0245 166 149. 0.0 1696.1 ... 1 0845 526 408. 0.2 1699.9 * 1 1445 886 O. 0.0 1694.9

1 0246 167 150. 0.0 1696.1 * 1 0846 527 404. 0.2 1699.9 * 1 1446 887 O. 0.0 1694.9
1 0247 168 151. 0.0 1696.1 * 1 0847 528 401. 0.2 1699.9 ... 1 1447 888 O. 0.0 1694.9
1 0248 169 152. 0.0 1696.1 ... 1 0848 529 398. 0.2 1699.8 * 1 1448 889 o. 0.0 1694.9
1 0249 170 153. 0.0 1696.1 * 1 0849 530 395. 0.2 1699.8 * 1 1449 890 O. 0.0 1694.9

1 0250 171 154. 0.0 1696.1 * 1 0850 531 391. 0.2 1699.8 * 1 1450 891 O. 0.0 1694.9

1 0251 172 154. 0.0 1696.1 * 1 0851 532 388. 0.2 1699.7 * 1 1451 892 O. o. a 1694.9

1 0252 173 155. 0.0 1696.2 * 1 0852 533 385. 0.2 1699.7 * 1 1452 893 O. 0.0 1694.9

1 0253 174 156. 0.0 1696.2 * 1 0853 534 383. 0.2 1699.7 * 1 1453 894 O. 0.0 1694.9

1 0254 175 157. 0.0 1696.2 * 1 0854 535 380. 0.2 1699.7 .... 1 1454 895 O. 0.0 1694.9

1 0255 176 158. 0.0 1696.2 * 1 0855 536 377. 0.2 1699.6 * 1 1455 896 O. 0.0 1694.9

1 0256 177 159. 0.0 1696.2 * 1 0856 537 375. 0.2 1699.6 * 1 1456 897 O. 0.0 1694.9
1 0257 178 160. 0.0 1696.2 ... 1 0857 538 372. 0.2 1699.6 * 1 1457 898 O. 0.0 1694.9

1 0258 179 161. 0.0 1696.2 * 1 0858 539 370. 0.2 1699.6 * 1 1458 899 O. 0.0 1694.9

1 0259 180 161. 0.0 1696.2 * 1 0859 540 367. 0.2 1699.5 * 1 1459 900 O. 0.0 1694.9

• 1 0300 181 162. 0.0 1696.3 * 1 0900 541 365. 0.2 1699.5 * 1 1500 901 O. 0.0 1694.9

1 0301 182 163. 0.0 1696.3 * 1 0901 542 362. 0.2 1699.5 ... 1 1501 902 O. 0.0 1694.9

1 0302 183 164. 0.0 1696.3 * 1 0902 543 360. 0.2 1699.5 * 1 1502 903 O. 0.0 1694.9
1 0303 184 165. 0.0 1696.3 * 1 0903 544 357. 0.1 1699.4 * 1 1503 904 O. 0.0 1694.9
1 0304 185 167. 0.0 1696.3 * 1 0904 545 355. 0.1 1699.4 * 1 1504 905 O. 0.0 1694.9



1 0305 186 168. 0.0 1696.3 * 1 0905 546 352. 0.1 1699.4 * 1 1505 906 O. 0.0 1694.9 •J. 0306 J.87 J.70. 0.0 J.696.4 * J. 0906 547 350. 0.1 J.699.4 * J. 1506 907 O. 0.0 1694.9
1 0307 188 171. 0.0 1696.4 * 1 0907 548 347. 0.1 1699.3 * 1 1507 908 O. 0.0 1694.9
1 0308 189 173. 0.0 1696.4 * 1 0908 549 345. 0.1 1695L 3 * 1 1508 909 O. 0.0 1694.9

1 0309 190 175. 0.0 1696.4 * 1 0909 550 342. 0.1 1699.3 * 1 1509 910 O. 0.0 1694.9

1 0310 191 176. 0.0 1696.5 * 1 0910 551 340. 0.1 1699.3 * 1 1510 911 O. 0.0 1694.9
1 0311 192 178. 0.0 1696.5 * 1 0911 552 337. 0.1 1699.2 * '1 1511 912 O. 0.0 1694.9
1 0312 193 180. 0.0 1696.5 * 1 0912 553 334. 0.1 1699.2 * 1 1512 913 O. 0.0 1694.9

1 0313 194 182. 0;, 0 1696.5 * 1 0913 554 331. 0.1 1699.2 * 1 1513 914 O. 0.0 1694.9

1 0314 195 183. 0.0 1696.6 * 1 0914 555 329. 0.1 1699.2 * 1 1514 915 O. 0.0 1694.9

1 0315 196 185. 0.0 1696.6 * 1 0915 556 326. 0.1 1699.1 * 1 1515 916 O. 0.0 1694.9

1 0316 197 187. 0.0 1696.6 * 1 0916 557 323. 0.1 1699.1 * 1 1516 917 O. 0.0 1694.9
1 0317 198 189. 0.0 1696.6 * 1 0917 558 320. 0.1 1699.1 * 1 1517 918 O. 0.0 1694.9

1 0318 199 192. 0.0 1696.7 * 1 0918 559 317. 0.1 1699.0 * 1 1518 919 O. 0.0 1694.9

1 0319 200 195. 0.0 1696.7 * 1 0919 560 314. 0.1 1699.0 * 1 1519 920 O. 0.0 1694.9

1 0320 201 199. 0.0 1696.8 * 1 0920 561 309. 0.1 1699.0 * 1 1520 921 O. 0.0 1694.9

1 0321 202 203. 0.0 1696.8 * 1 0921 562 305. 0.1 1698.9 * 1 1521 922 O. 0.0 1694.9

1 0322 203 207. 0.0 1696.9* 1 0922 563 302. 0.1 169B.9 * 1 1522 923 O. 0.0 1694.9

1 \ 0323 204 211. 0.0 1697.0 * 1 0923 564 299. 0.1 169B.9 * 1 1523 924 O. 0.0 1694.9

1 0324 205 144. 0.0 1697.0 * 1 0924 565 296. 0.1 1698.8 * 1 1524 925 O. 0.0 1694.9

1 0325 206 241. 0.0 1698.3 * 1 0925 566 293. 0.1 1698.8 * 1 1525 926 O. 0.0 1694.9

1 0326 207 222. 0.0 1698.1 * 1 0926 567 289. 0.1 1698.8 'It 1 1526 927 O. 0.0 1694.9

1 0327 208 228. 0.0 1698.1 * 1 0927 568 286. 0.1 1698.7 * 1 1527 928 O. 0.0 1694.9

1 0328 209 233. 0.0 1698.2 * 1 0928 569 283. 0.1 1698.7 * 1 1528 929 O. 0.0 1694.9

1 0329 210 239. 0.0 1698.3 * 1 0929 570 280. 0.1 1698.7 * 1 1529 930 O. 0.0 1694.9

1 0330 211 245. 0.0 1698.3 * 1 0930 571 277. 0.1 1698.6 * 1 1530 931 0.. 0.0 1694.9

1 0331 212 252. 0.0 1698.4 * 1 0931 572 274. 0.1 1698.6 * 1 1531 932 O. 0.0 1694.9

1 0332 213 262. 0.0 1698.5 * 1 0932 573 271. 0.1 1698.6 * 1 1532 933 O. 0.0 1694.9

1 0333 214 274. 0.1 1698.6 * 1 0933 574 268. 0.1 1698.6 * 1 1533 934 O. 0.0 1694.9

1 0334 215 291. 0.1 1698. B * 1 0934 575 265. 0.1 1698.5 * 1 1534 935 O. 0.0 1694.9

1 0335 216 311. 0.1 1699.0 * 1 0935 576 263. 0.0 1698.5 * 1 1535 936 O. 0.0 1694.9

1 0336 217 325. 0.1 1699.1 * 1 0936 577 260. 0.0 1698.5 * 1 1536 937 o. 0.0 1694.9
1 0337 218 345. 0.1 1699.3 * 1 0937 57B 257. 0.0 1698.4 * 1 1537 938 O. 0.0 1694.9

1 0338 219 369. 0.2 1699.6 * 1 0938 579 254. o. a 1698.4* 1 1538 939 O. 0.0 1694.9

1 0339 220 396. 0.2 1699.8 * 1 0939 580 251. 0.0 1698.4 * 1 1539 940 O. 0.0 1694.9

1 0340 221 419. 0.3 1700.0 * 1 0940 581 249. 0.0 1698.4 * 1 1540 941 O. 0.0 1694.9

1 0341 222 436. 0.3 1700.2 * 1 0941 582 246. 0.0 1698.3 * 1 1541 942 O. 0.0 1694.9

1 0342 223 457. 0.4 1700.4 * 1 0942 583 243. 0.0 1698.3 * 1 1542 943 O. 0.0 1694.9

1 0343 224 480. 0.5 1700.7 * 1 0943 584 241. 0.0 1698.3 * 1 1543 944 O. 0.0 1694.9

1 0344 225 506. 0.6 1700.9 * 1 0944 585 238. 0.0 1698.3 * 1 1544 945 O. 0.0 1694.9

1 0345 226 533. 0.7 1701.2 '* 1 0945 586 235. 0.0 1698.2 * 1 1545 946 O. 0.0 1694.9

1 0346 227 563: 0.8 1701.5 * 1 0946 587 233. 0.0 1698.2 * 1 1546 947 O. 0.0 lE?94.9
1 0347 228 595. 0.9 1701 .. 8 * 1 0947 588 231. 0.0 1698.2 * 1 1547 948 O. 0.0 1694.9

1 0348 229 620. 1.0 1702.1 * 1 0948 589 228. 0.0 1698.2 * 1 1548 949 O. 0.0 1694.9

1 0349 230 636. 1.2 1702.3 * 1 0949 590 226. o. a 1698.1 * 1 1549 950 O. 0.0 1694.9

1 0350 231 656. 1.4 1702.6 * 1 0950 591 223. 0.0 1698.1 * 1 1550 951 O. 0.0 1694.9 •1 0351 232 679. 1.6 1702.9 * 1 0951 592 221. 0.0 1698.1 * 1 1551 952 O. 0.0 1694.9

1 0352 233 704. 1.8 1703.3 * 1 0952 593 218. 0.0 1698.1 * 1 1552 953 O. 0.0 1694.9

1 0353 234 731. 2.1 1703.7 * 1 0953 594 216. 0.0 1698.0 * 1 1553 954 O. 0.0 1694.9

1 0354 235 754. 2.4 1704.0 * 1 0954 595 214. 0.0 1698.0 * 1 1554 955 O. 0.0 1694.9

1 0355 236 763. 2.7 1704.2 * 1 0955 596 211. 0.0 1698.0 * 1 1555 956 O. 0.0 1694.9

1 0356 237 774. 3.1 -1704.3 * 1 0956 597 208. 0.0 1697.9 * 1 1556 957 O. 0.0 1694.9

1 0357 238 785. 3.5 1704.5 * 1 0957 598 206. 0.0 1697~9 * 1 1557 958 O. 0.0 1694.9

1 0358 239 797. 3.9 1704.7 * 1 0958 599 203. 0.0 1697.9 * 1 1558 959 O. 0.0 1694.9

1 0359 240 811. 4.4 1704.9 * 1 0959 600 201- 0.0 1697.8 * 1 1559 960 O. 0.0 1694.9

1 0400 241 826. 4.9 1705.1 * 1 1000 601 199. 0.0 1697.8 * 1 1600 961 O. 0.0 1694.9

1 0401 242 841. 5.5 1705.3 * 1 1001 602 196. 0.0 1697.8 * 1 1601 962 O. 0.0 1694.9

1 0402 243 858. 6.1 1705.6 * 1 1002 603 194. 0.0 1697.7 * 1 1602 963 O. 0.0 1694.9

1 0403 244 876. 6.7 1705.8 * 1 1003 604 192. 0.0 1697.7 * 1 1603 964 O. 0.0 1694.9

1 0404 245 891. 7.4 1706.0 * 1 1004 605 190. 0.0 1697.7 * 1 1604 965 O. 0.0 1694.9

1 0405 246 896. 8.1 1706.2 * 1 1005 606 187. 0.0 1697.6 * 1 1605 966 O. 0.0 1694.9

1 0406 247 902. 8.8 1706.3 * 1 1006 607 185. 0.0 1697.6 * 1 1606 967 O. 0.0 1694.9

1 0407 248 908. 9.6 1706.4 * 1 1007 608 183. 0.0 1697.6 * 1 1607 968 O. 0.0 1694.9

1 0408 249 914. 10.3 1706.5 * 1 1008 609 181. 0.0 1697.6 * 1 1608 969 O. 0.0 1694.9

1 0409 250 921. 11.1 1706.7 * 1 1009 610 179. 0.0 1697.5 * 1 1609 970 O. 0.0 1694.9

1 0410 251 927. 11.9 1706.8 * 1 1010 611 176. 0.0 1697.5 * 1 1610 971 O. o. a 1694.9

1 0411 252 934. 12.7 1707.0 * 1 1011 612 174. 0.0 1697.5 * 1 1611 972 O. 0.0 1694.9

1 0412 253 940. 13·.5 1707.1 * 1 1012 613 172. 0.0 1697.4 * 1 1612 973 O. 0.0 1694.9

1 0413 254 947. 14.4 1707.2 * 1 1013 614 170. 0.0 1697.4 * 1 1613 974 O. 0.0 1694.9

1 0414 255 953. 15.2 1707.4 * 1 1014 615 168. 0.0 1697.4 * 1 1614 975 O. 0.0 1694.9

1 0415 256 960. 16. a 1707.5 * 1 1015 616 166. 0.0 1697.3 * 1 1615 976 O. 0.0 1694.9

1 0416 257 966. 16.8 1707.6 * 1 1016 617 164. 0.0 1697.3 * 1 1616 977 O. 0.0 1694.9

1 0417 258 973. 17.6 1707.8 * 1 1017 618 163. 0.0 1697.3 * 1 1617 978 O. 0.0 1694.9

1 0418 259 979. 18.4 1707.9 * 1 1018 619 162. 0.0 1697.3 * 1 1618 979 O. 0.0 1694.9

1 0419 260 984. 19.1 1708.0 * 1 1019 620 159. 0.0 1697.2 * 1 1619 980 O. 0.0 1694.9

1 0420 261 988. 19.9 1708.1 * 1 1020 621 157. 0.0 1697.2 * 1 1620 981 O. 0.0 1694.9

1 0421 262 992. 20.6 1708.2 * 1 1021 622 155. 0.0 1697.2 * 1 1621 982 O. 0.0 1694.9

1 0422 263 996. 21.3 1708.3 * 1 1022 623 154. 0.0 1697.2 * 1 1622 983 O. 0.0 1694.9

1 0423 264 1000. 22.0 1708.4 * 1 1023 624 153. 0.0 1697.1 * 1 1623 984 O. 0.0 1694.9

1 0424 265 1003. 22.6 1708.4 * 1 1024 625 150. 0.0 1697.1 * 1 1624 985 O. 0.0 1694.9

1 0425 266 1006. 23.2 1708.5* 1 1025 626 148. 0.0 1697.1 * 1 1625 986 O. 0.0 1694.9

1 0426' 267 1009. 23.7 1708.6 * 1 1026 627 147. 0.0 1697.1 * 1 1626 987 O. 0.0 1694.9

1 0427 268 1012. 24.3 1708.6* 1 1027 628 146. 0.0 1697.0 * 1 1627 988 O. 0.0 1694.9

1 0428 269 1015. 24.8 1708.7 * 1 1028 629 143. 0.0 1697.0 * 1 1628 989 O. 0.0 1694.9

1 0429 270 1017. 25.3 1708.7 * 1 1029 630 141. 0.0 1697.0 * 1 1629 990 O. 0.0 1694.9

1 0430 271 1020. 25.7 1708.8 * 1 1030 631 139. 0.0 1697.0 * 1 1630 991 O. 0.0 1694.9

1 0431 272 1022. 26.1 1708.8 * 1 1031 632 138. 0.0 1696.9 * 1 1631 992 O. 0.0 1694.9

1 0432 273 1024. 26.5 1708.9 * 1 1032 633 136. 0.0 1696.9 * 1 1632 993 O. 0.0 1694.9

1 0433 274 1026. 26.9 1708.9 * 1 1033 634 134. 0.0 1696.9 * 1 1633 994 O. 0.0 1694.9

1 0434 275 1028. 27.2 1709.0 * 1 1034 635 133. 0.0 1696.9 * 1 1634 995 O. 0.0 1694.9

1 0435 276 1030. 27.5 1709.0 * 1 1035 636 131. 0.0 1696.8 * 1 1635 996 O. 0.0 1694.9 •1 0436 277 1031. 27.8 1709.0 * 1 1036 637 129. 0.0 1696.8 * 1 1636 997 O. 0.0 1694.9

1 0437 278 1033. 28.1 1709.1 * 1 1037 638 128. 0.0 1696.8 * 1 1637 998 O. 0.0 1694.9

1 0438 279 1034. 28.3 1709.1 * 1 1038 639 126. 0.0 1696.8 * 1 1638 999 O. 0.0 1694.9

1 0439 280 1035. 28.5 1709.1 * 1 1039 640 125. 0.0 1696.8 * 1 16391000 O. 0.0 1694.9



• 1 0440 281 1036. 28.7 1709.1 * 1 1040 641 123. 0.0 1696.7 * 1 16401001 O. 0.0 1694.9
1 0441 282 1037. 28.8 1709.2 11 1 1041 642 121. 0.0 1696.7 * 1 16411002 O. 0.0 1694.9
1 0442 283 1037. 28.9 1709.2 * 1 1042 643 120. 0.0 1696.7 * 1 16421003 O. 0.0 1694.9
1 0443 284 1038. 29.0 1709.2 * 1 1043 644 118. 0.0 1696.7 * 1 16431004 O. 0.0 1694.9
1 0444 285 1038. 29.0 1709.2 * 1 1044 645 117. 0.0 1696.6 * 1 16441005 O. 0.0 1694.9
1 0445 286 1038. 29.1 1709.2 * 1 1045 646 116. 0.0 1696.6 * 1 16451006 O. 0.0 1694.9
1 0446 287 1038. 29.1 1709.2 * 1 1046 647 114. 0.0 1696.6 * 1 16461007 O. 0.0 1694.9
1 0447 288 1038. 29.1 1709.2 * 1 1047 648 113. 0.0 1696.6 * 1 16471008 O. 0.0 1694.9
1 0448 289 1038. 29.1 1709.2 * 1 1048 ~649 112. 0.0 1696.6 * 1 16481009 O. 0.0 1694.9
1 0449 290 1038. 29.0 1709.2 * 1 1049 650 110. 0.0 1696.5 * 1 16491010 O. 0.0 1694.9
1 0450 291 1038. 29.0 1709.2 * 1 1050 651 109. 0.0 1696.5 * 1 16501011 O. 0.0 1694.9
1 0451 292 1037. 28.9 1709.2 * 1 1051 652 108. 0.0 1696.5 * 1 16511012 O. 0.0 1694.9
1 0452 293 1037. 28.9 1709.2 * 1 1052 653 107. 0.0 1696.5 * 1 16521013 O. 0.0 1694.9
1 0453 294 1037. 28.8 1709.2 * 1 1053 654 106. 0.0 1696.5 * 1 16531014 O. 0.0 1694.9
1 0454 295 1036. 28.7 1709.1 * 1 1054 655 104. 0.0 1696.5 * 1 16541015 O. 0.0 1694.9
1 0455 296 1036. 28.6 1709.1 * 1 1055 656 103. 0.0 1696.4 * 1 16551016 O. 0.0 1694.9
1 0456 297 1035. 28.5 1709.1 * 1 1056 657 102. 0.0 1696.4 * 1 16561017 O. 0.0 1694.9
1 0457 298 1035. 28.4 1709.1 * 1 1057 658 101. 0.0 1696.4 * 1 16571018 O. 0.0 1694.9
1 0458 299 1034. 28.3 1709.1 * 1058 659 100. 0.0 1696.4 * 1 16581019 O. 0.0 1694.9
1 0459 300 1033. 28.2 1709.1 * 1059 660 99. 0.0 1696.4 * 1 16591020 O. 0.0 1694.9
1 0500 301 1033. 28.1 1709.1 * 1 1100 661 98. 0.0 1696.4 * 1 17001021 O. 0.0 1694.9
1 0501 302 1032. 27.9 1709.1 * 1 1101 662 96. 0.0 1696.3 * 1 17011022 O. 0.0 1694.9
1 0502 303 1031. 27.8 1709.0 * 1 1102 663 95. 0.0 1696.3 * 1 17021023 O. 0.0 1694.9
1 0503 304 1031. 27.7 1709.0 * 1 1103 664 93. 0.0 1696.3 * 1 17031024 O. 0.0 1694.9
1 0504 305 1030. 27.5 1709.0 * 1 1104 665 92. 0.0 1696.3 * 1 17041025 O. 0.0 1694.9

/1 0505 306 1029. 27.4 1709.0 * 1 1105 666 90. 0.0 1696.3 * 1 17051026 O. 0.0 1694.9
1 0506 307 1028. 27.3,1709.0 * 1 1106 667 89. 0.0 1696.2 * 1 17061027 O. 0.0 1694.9
1 _ 0507 308 1027. 27.1/1709.0 * 1 1107 668 87. 0.0 1696.2 * 1 17071028 O. 0.0 1694.9
1 0508 309 1027. 27.0 1708.9* 1 1108 669 85. 0.0 1696.2 * 1 17081029 O. 0.0 1694.9
1 0509 310 1026. 26.8 1708.9 * 1~ 1109 670 84. 0.0 1696.2 * 1 17091030 O. 0.0 1694.9
1 0510 311 1025. 26.7 17j)8.9 * 1 1110 671 82. 0.0 1696.1 * 1 17101031 O. 0.0 1694.9
1 0511 312 1024. 26.5 1708.9 * 1 1111 672 80. 0.0 1696.1 * 1 17111032 O. 0.0 1694.9
1 0512 313 1023. 26.3 1708.9 * 1 1112 673 79. 0.0 1696.1 * 1 17121033 O. 0.0 1694.9
1 0513 314 1022. 26.2 1708.8 * 1 1113 674 77. 0.0 1696.1 * 1 17131034 O. 0.0 1694.9
1 0514 315 1022. 2.6.0 1708.8 * 1 1114 675 76. 0.0 1696.1 * 1 17141035 O. 0.0 1694.9
1 0515 316 1021. 25.9 1708.8 * 1 1115 676 74. 0.0 1696.0 * 1 17151036 O. 0.0 1694.9
1 0516 317 1020. 25.7 1708.8 * 1 1116 677 73. 0.0 1696.0 * 1 17161037 O. 0.0 1694.9
1 0517 318 1019. 25.5 1708.8 * 1 1117 678 71. 0.0 1696.0 * 1 17171038 O. 0.0 1694.9
1 0518 319 1018. 25.4 1708.8 * 1 1118 679 70. 0.0 1696.0 * 1 17181039 O. 0.0 1694.9
1 0519 320 1017. 25.2 1708.7 * 1 1119 680 69. 0.0 1696.0 * 1 17191040 O. 0.0 1694.9
1 0520 32.1 1016. 25.0 1708.7 * 1 1120 681 68. 0.0 1695.9 * 1 17201041 O. 0.0 1694.9
1 0521 322 1015. 24.9 1708~7 * 1 1121 682 67. 0.0 1695.9 * 1 17211042 O. 0.0 1694.9
1 0522 323 1014. 24.7 1708.7 * 1 1122 683 66. 0.0 1695.9 * 1 17221043 O. 0.0 1694.9
1 0523 324 1013. 24.5 1708.7 * 1 1123 684 65. 0.0 1695.9 * 1 17231044 O. 0.0 1694.9

• 1 0524 325 1012. 24.3 1708.6 * 1 1124 685 64. 0.0 1695.9 * 1 17241045 O. 0.0 1694.9
1 0525 326 1012. 24.2 1708.6 * 1 1125· 686 63. 0.0 1695.9 * 1 17251046 O. 0.'0 1694.9
1 0526 327 1011. 24.0 1708.6 * 1 1126 687 61. 0.0 1695.8 * 1 17261047 O. 0.0 1694.9
1 0527 328 1010. 23.8 1708.6 * 1 1127 688 60. 0.0 1695.8 * 1 17271048 O. 0.0 1694.9
1 0528 329 1009. 23.7 1708.6 * 1 1128 689 59. 0.0 1695.8 * 1 17281049 O. 0.0 1694.9
1 0529 330 1008. 23.5 1708.5 * 1 1129 690 58. 0.0 1695.8 * 1 17291050 O. 0.0 1694.9
1 0530 331 1007. 23.3 1708.5 * 1 1130 691 57. o. a 1695.8 * 1 17301051 O. 0.0 1694.9
1 0531 332 1006. 23.1 1708.5 * 1 1131 692 56. 0.0 1695~8 * 1 17311052 O. 0.0 1694.9
1 0532 333 1005. 23.0 1708.5 * 1 1132 693 55. 0.0 1695.7 * 1 17321053 O. 0.0 1694.9
1 0533 334 1004. 22.8 1708.5 * 1 1133 694 54. 0.0 1695.7 * 1 17331054 O. 0.0 1694.9
1 0534 335 1003. 22.6 1708.4 * 1 1134 695 54. 0.0 1695.7 * 1 17341055 O. 0.0 1694.9
1 0535 336 1002. 22.5 1708.4 * 1 1135 696 53. 0.0 1695.7 * 1 17351056 O. 0.0 1694.9
1 0536 337 1001. 22.3 1708.4 * 1 1136 697 52. 0.0 1695.7 * 1 17361057 O. 0.0 1694.9
1 0537 338 1000. 22.1 1708.4 * 1 1137 698 51. 0.0 1695.7 * 1 17371058 O. 0.0 1694.9
1 0538 339 999. 21.9 1708.4 * 1 1138 699 50. 0.0 1695.7 * 1 17381059 O. 0.0 1694.9
1 0539 340 999. 21.8 1708: 3 * 1 1139 700 49. 0.0 1695.6 * 1 17391060 O. 0.0 1694.9
1 0540 341 998. 21.6 1708.3 * 1 1140 701 49. 0.0 1695.6 * 1 17401061 O. 0.0 1694.9
1 0541 342 997. 21.4 1708.3 * 1 1141 702 48. 0.0 1695.6 * 1 17411062 O. 0.0 1694.9
1 0542 343 996. 21.2 1708.3 * 1 1142 703 47. 0.0 1695.6 * 1 17421063 O. 0.0 1694.9
1 0543 344 995. 21.1 1708.3 * 1 1143 704 46. 0.0 1695.6 * 1 17431064 O. 0.0 1694.9
1 0544 345 994. 20.9 1708.2 * 1 1144 705 46. 0.0 1695.6 * 1 17441065 O. 0.0 1694.9
1 0545 346 993. 20.7' 1708.2 * 1 1145 706 45. 0.0 1695.6 * 1 17451066 O. 0.0 1694.9
1 0546 347 992. 20.6 1708.2 * 1 1146 707 44. 0.0- 1695.6 * 1 17461067 O. 0.0 1694.9
1 0547 348 991. 20.4 1708.2 * 1 1147 708 44. 0.0 1695.6 * 1 17471068 O. 0.0 1694.9
1 0548 349 990. 20 .2 1708.2 * 1 1148 709 43. 0.0 1695.6 * 1 17481069 O. 0.0 1694.9
1 0549 350 989. 20.0 1708.1 * 1 1149 710 42. 0.0 1695.5 * 1 17491070 O. 0.0 1694.9
1 0550 351 988. 19.9 1708.1 * 1 1150 711 42. 0.0 1695.5 * 1 17501071 O. 0.0 1694 .. 9
1 0551 352 987. 19.7 1708.1 * 1 1151 712 41. 0.0 1695.5 * 1 17511072 O. 0.0 1694.9
1 0552 353 986. 19.5 1708.1 * 1 1152 713 41. 0.0 1695.5 * 1 17521073 O. 0.0 1694.9
1 0553 354 986. 19.4 1708.1 * 1 1153 714 40. 0.0 1695.5 * 1 17531074 O. 0.0 1694.9
1 0554 355 985. 19.2 1708.0 * 1 1154 715 39. 0.0 1695.5 * 1 17541075 O. 0.0 1694.9
1 0555 356 984. 19.0 1708.0 * 1 1155 716 39. 0.0 1695.5 * 1 17551076 O. 0.0 1694.9
1 0556 357 983. 18.8 1708.0 * 1 1156 717 38. 0.0 1695.5 * 1 17561077 O. 0.0 1694.9
1 0557 358 981. 18.7 1708.0 * 1 1157 718 38. 0.0 1695.5 * 1 17571078 O. 0.0 1694.9
1 0558 359 980. 18.5 1707.9 * 1 1158 719 37. 0.0 1695.5 * 1 17581079 O. 0.0 1694.9
1 0559 360 979. 18.3 1707.9 * 1 1159 720 37. 0.0 1695.5 * 1 17591080 O. 0.0 1694.9

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

PEAK ·FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 17.98-HR

(CFS) (HR)
(CFS)

+ 1038. 4.77 756. 288. 288. 288.
(INCHES) 0.985 1.124 1.124 1.1-24

• (AC-FT) 375. 427. 427. 427.

PEAK· STORAGE TIME MAXIMUM AVERAGE STORAGE
6-HR 24-HR 72-HR 17.98-HR

+ (AC-FT) (HR)



MAXIMUM AVERAGE STAGE
24-HR 72-HR

29.

PEAK STAGE

(FEET)
1709.18

4.77

TIME

(HR)
4.77

10.

6-HR

1704.66

CUMULATIVE AREA =

3.

1698.68

7.13 SQ MI

3.

16-98.68

3.

17.98-HR

1698.68 •
RUNOFF SUMMARY

FLOW IN CUBIC FEET PER SECOND
TIME IN· HOURS I AREA.· IN SQUARE MILES

OPERATION STATION
PEAK TIME OF
FLOW PEAK

AVERAGE FLOW FOR MAXIMUM PERIOD BASIN
AREA

MAXIMUM
STAGE

TIME OF
MAX STAGE

HYDROGRAPH AT

ROUTED TO

C5991

C5990

1549.

1038.

4.27

4.77

6-HOUR

756.

756.

288.

288.

72-HOUR

288.

288.

7.13

7.13
1709.18 4.77

*** NORMAL END OF HEC-l ***

•

•





•
1*·***************************************

* *
FLOOD HYDROGRAPH PACKAGE (REt-I)

MAY 1991
VERSION 4.0.1E

RUN DATE 02/16/:0 TIME 14:54:13

***************************************~*

x X xxxxxxx: XXXXX X
X X X X X XX
X X X X X
XXXXXXX XXXX X XXXXX X
X X X X X
X X X X X X
X X xxxxxxx: xxxx.x XXX

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

U.S. ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER

609 SECOND· STREET
DAVIS, CALIFORNIA 95616

(916) 551-1748

*******************~*****~*************

THIS PROGRAM REPlrACESALLPREVIOUS VERSIONS OF ftEC-1KNOWNASHEC1 (JAN 73), HEC1GS, HEC1DB, AND REC1KW.

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION
NEW OPTIONS: DAMBREAK OUTFLOWSUBMERGENCE, SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,
DSS : READ TIME SERIES AT DESIRED CALCULATION INTgRVAL LOSS RATE : GREEN AND AMPT INFILTRATION
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

HEC-l INPUT

LINE ID ....... 1 ....... 2 ....... 3 ....... 4 ....... 5 ....... 6 ....... 7 ....... 8 ....... 9 .•.... 10

1 10 ACCOUNTS FOR TRASH RACK LOSSES AT BOTH OUTLET WORKS INLETS - WITH NO CLOGGING
2 10 FUTURE CONDITIONS
3 ID STANTEC FILENAME:100_6-A.IHl - 100-YEAR, 6-HOUR STORM
4 ID ALTERNATIVE "G" 11-99 BY RJS
5 10
6 10 GOLDEN EAGLE PARK DAM - MODEL WITH REVISED STAGE-STORAGE CURVE 3/99

* ******************************************************************************
100-Year, 6-Hour Storm

* ********~**************~******************~***********************************

• Modifications include a new stage-storage based on Stantec survey 1999
Stage-storage reflects changes to park grading behind the existing GEPD.
This grading ocurred since the time of the original ADMP 6/30/97. The
stage discharge curve represents the operation of the modified principal
outlet works, the new auxiliary outlet works and the enlarged emergency
spillway.

IT 1 1080
10 5
IN 15

10 KK C559I
11 KM INFLOW FROM UPPER WATERSHED AS DEFINED BY GVSCE HEC MODEL FU100-24. IHl 1994
12 IN 1
13 KO 1 21
14 BA 7.13
15 Q1 0 0 0 1 1 2 2 3 3 4
16 Q1 4 4 5 5 6 6 6 7 7 7
17 QI 7 7 8 8 9 10 11 11 12 13
18 QI 14 15 16 17 18 19 20 22 23 24
19 QI 24 25 26 27 28 29 30 31 31 33
20 Q1 34 35 36 38 39 40 41 43 44 46
21 Q1 47 48 50 51 52 54 55 56 58 59
22 QI 60 62 63 65 66 68 70 71 73 75
23 QI 76 78 80 82 84 86 88 91 93 96
24 Q1 98 101 104 106 109 111 114 117 120 122
25 Q1 125 127 130 132 135 137 139 141 144 146
26 Q1 148 150 152 154 156 159 161 163 165 167
27 QI 169 171 172 174 176 178 180 182 183 185
28 Q1 187 189 190 192 193 195 197 198 200 201
29 QI 202 204 205 207 208 209 210 211 212 213
30 Q1 214 215 216 217 218 219 220 221 222 223
31 Q1 224 225 226 227 228 229 230 231 232 233
32 QI 234 235 237 238 239 240 241 242 244 245
33 Q1 246 247 249 251 253 256 259 262 265 268
34 QI 271 274 277 281 284 287 292 298 307 320
35 Q1 335 351 367 383 400 417 435 453 472 490
36 QI 510 532 560 598 648 704 764 824 883 940
37 Q1 997 1053 1109 1165 1221 1279 1338 1401 1471 1544
38 Q1 1620 1697 1775 1852 1927 1998 2066 2128 2182 2232

• 39 Q1 2282 2331 2374 2407 2429 2445 2456 2464 2470 2473
40 Q1 2474 2466 2453 2438 2423 2409 2392 2369 2339 2302
41 Q1 2261 2219 2177 2135 2094 2053 2008 1953 1908 1871
42 QI 1839 1811 1788 1770 1756 1746 1741 1738 1737 1736
43 Q1 1735 1732 1728 1729 1735 1746 1759 1775 1789 1797
44 Q1 1799 1795 1784 1764 1738 1718 1700 1681 1662 1642
45 QI 1622 1601 1580 1559 1537 1516 1496 1475 1456 1436
46 Q1 1417 1398 1380 1362 1345 1329 1313 1297 1282 1267

PAGE



47 01 1253 1239 1226 1213 1200 1189 . 1177 1165 1154 1142
48 01 1131 1120 1109 1099 1090 1081 1073 1066 1059 1054
49 01 1049 1044 1040 1036 1033 1029 1026 1023 1021 1018
50 01 1016 1013 1011 1009 1008 1006 1005 1004 1003 1002 •51 01 1002 1001 1001 1000 999 998 997 996 995 993
52 01 992 991 990 989 988 987 986 984 983 982
53 QI 981 980 978 977 976 975 973 972 971 969
54 01 968 967 966 964 963 962 961 960 959 958
55 01 957 956 955 954 953 952 951 9~0 949 949
56 01 948 947 946 946 945 944 944 943 942 942
57 Q1 941 940 940 939 938 938 937 936 936 935
58 Q1 934 934 933 932 932 931 931 930 929 929
59 Q1 928 927 926 926 925 924 923 923 922 921
60 01 921 920 919 918 918 917 916 915 915 914
61 01 913 912 912 911 910 909 908 907 906 906
62 Q1 905 904 903 902 901 900 899 898 897 896
63 01 894 893 892 891 890 889 888 886 885 884
64 Q1 883 882 880 879 878 876 875 874 873 871
65 Q1 870 869 867 866 865 863 862 861 859 858
66 Q1 857 855 854 853 851 850 848 847 845 843
67 Q1 841 839 837 834 831 829 826 823 820 817
68 01 814 810 807 804 800 797 793 789 785 781
69 Q1 776 772 767 763 759 755 751 746 742 737
70 Q1 733 728 723 719 714 709 704 699 694 689
71 Q1 685 680 676 671 667 663 658 654 650 646
72 QI 642 639 635 632 628 625 622 619 615 612
73 Q1 608 605 602 599 595 592 590 587 585 583
74 Q1 580 578 576 574 572 570 568 566 563 561
75 Q1 559 556 554 552 550 548 546 544 541 539
76 Qr 537 535 533 530 528 526 524 521 519 517
77 Q1 515 513 511 508 506 504 503 501 499 497
78 Q1 495 493 491 490 488 486 484 483 481 479
79 Q1 477 476 474 473 471 469 468 466 465 464
80 Q1 462 461 459 458 456 455 454 452 451 449
81 Q1 448 447 445 444 443 441 440 439 437 436
82 Q1 435 433 432 430 429 427 426 424 423 421
83 01 419 416 414 411 408 405 402 399 396 393
84 01 390 387 384 381 378 375 371 368 365 362
85 Q1 360 357 354 351' 348 346 343 340 338 335
86 01 332 330 327 324 322 319 316 313 311 308
87 Q1 305 301 298 295 292 289 286 283 280 277
88 Q1 274 271 268 265 263 260 257 255 252 250
89 01 248 245 243 241 239 237 235 233 231 229
90 01 227 225 223 221 219 217 215 213 211 209
91 Q1 207 205 203 201 199 197 195 193 192 190
92 Q1 188 187 185 184 182 181 179 178 177 175
93 QI 174 173 171 170 168 167 166 164 163 162
94 Q1 160 159 158 156 155 154 153 151 150 149
95 Q1 148 147 146 145 144 143 141 140 139 138 •96 QI 137 136 135 134 133 132 131 130 129 128
97 Q1 127 126 125 125 124 123 122 122 121 120
98 01 119 119 118 117 116 115 115 114 113 112
99 01 111 110 109 108 107 107 106 105 104 103

100 QI 102 101 100 99 98 97 96 96 95 94
101 Q1 93 92 91 90 89 88 87 86 85 83
102 01 82 81 79 78 76 75 73 72 71 69
103 01 68 67 66 64 63 62 61 60 59 58
104 Q1,--, 57 56 55 54 54 53 52 51 50 50
105 Q1 49 48 47 47 46 46 46 45 45 44
106 Q1 44 43 43 42 42 41 41 40 40 39
107 01 39 38 38 37 37 37 36 36 35 35
108 01 35 34 34 34 33 33 32 32 32 31
109 01 31 31 30 30 30 29 29 28 28 27
110 01 27 26 25 24 23 23 22 21 20 19
111 Q1 18 18 17 16 15 15 14 14 13 12
112 Q1 12 11 11 10 10 9 9 9 8 8
113 Q1 8 7 7 7 6 6 6 6 5 5
114 QI 5 5 4 4 4 4 4 4 3 3
115 01 3 3 3 3 3 3 2 2 2 2
116 Q1 2 2 2 2 2 2 2 1 1 1
117 Q1 1 1 1 1 1 1 1 1 1 1
118 Q1 1 1 1 1 1 1 1 1 1 1
119 Q1 1 1 1 0 0 0 0 0 0 0
120 01 0 0 0 0 0 0 0 0 0 0
121 Q1 0 0 0 0 0 0 0 0 0 0
122 QI 0 0 0 0 0 0 0 0 0 0

*

* * C599I is the total flow in Ashbrook Wash upstream of DAM 4

123 KK C5990
124 KO 1 21
125 KM Reservoir route at C599 (Dam 4 -GEPD) . New Stage-Storage Curve 3/4/99
126 RS 1 ELEV 1694.7
127 SV 0.00 0.00 0.02 0.08 0.24 0.93 2.29 7.17 18.89 36.08
128 SV 58.41 86.41 99.21 105.97 112.96 120.18 127.6 146.86 154.86 158.92
129 SE 1695.0 1697 1698 1699 1700 1702 1704 1706 1708 1710
130 SE 1712 1714 1714.8 1715.2 1715.6 1716 1716.4 1717.4 1717.8 1718
131 SQ 0 72 213 414 613 752 889 983 1076 1168
132 SQ 1201 1248 1267 1280 2080 6496 10412 15018 18426 20223
133 SE 1695.0 1696.0 1698.0 1700.0 1702.0 1704.0" 1706.0 1708.0 1710.0 1712.0 •134 SE 1712.$ 1714.00 1714.50 1714.86 1715.00 1717.5 1719.0 1720.5 1721.5 1722.0
135 RL 0.97

* * End Basin 210. Start Basin 211

136 ZZ
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1*****************************************

* *
FLOOD HYDROGRAPH PACKAGE (HEC-l)

MAY 1991
VERSION 4.0 .1E

RUN DATE 02/16/: 0 TIME 14 :54: 13

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

ACCOUNTS FOR TRASHRACK.LOSSES AT THE PRINCIPAL INLET - NO CLOGG
FUTURE CONDITIONS
STANTEC FILENAME: 100_6-A . 1Hl - 100 -~E.AR I 6-HOUR STORM
ALTERNATIVE II Gil - 11~99 BYRJS

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

U.S. ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER

609 SECOND. STREET
DAVIS, CALIFORNIA 95616

(916) 551-1748

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

GOLDEN .EAGLE PARK DAM - MODEL WITH REVISED STAGE-STORAGE CURVE 3/99

8 10 OUTPUT CONTROL VARIABLES
IPRNT 5
I PLOT 0
QSCAL o.

PRINT CONTROL
PLOT CONTROL
HYDROGRAPH PLOT SCALE

IT HYDROGRAPH TIME
NMIN

I DATE
ITIME

NQ
NDDATE
NDTIME
I CENT

DATA
1
o

0000
10aO

o
1759

19

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

COMPUTATION INTERVAL
TOTAL TIME BASE

0.02 HOURS
17.98 HOURS

*** *** *** *** ***-*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***•

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

SQUARE MILES
INCHES
FEET
CUBIC FEET PER SECOND
ACRE-FEET
ACRES
DEGREES FAHRENHEIT

10 KK

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

C559I

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

13 KO OUTPUT CONTROL VARIABLES
IPRNT 1
I PLOT 0
Q"SCAL O.
IPNCH 0

lOUT 21
ISAVl 1
ISAV2 1080

TIMINT 0.017

PRINT CONTROL
PLOT CONTROL
HYDROGRAPH PLOT SCALE
PUNCH COMPUTED HYDROGRAPH
SAVE HYDROGRAPH ON THIS UNIT
FIRST ORDINATE PUNCHED OR SAVED
LAST ORDINATE PUNCHED OR SAVED
TIME INTERVAL IN HOURS

•

12 IN

14 BA

TIME DATA FOR INPUT TIME SERIES
JXMIN 1 TIME INTERVAL IN MINUTES

JXDATE 0 STARTING DATE
JXTIME 0 STARTING TIME

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA 7.13 SUBBASIN AREA



****************~************************************************************************.***************************************** •HYDROGRAPH AT STATION C559I

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

DA MON HRMN ORD FLOW DA-MON HRMN ORO FLOW OA MON HRMN ORO FLOW OA MON HRMN ORO FLOW

1 0000 1 O. 1 0430 271 1839. 1 0900 541 776. 1 1330 811 137.

1 0001 2 O. 1 0431 272 1811. 1 0901 542 772. 1 1331 812 136.

1 0002 3 O. 1 0432 273 1788. 1 0902 543 767. 1 1332 813 135.

1 0003 4 1. 1 0433 274 1770. 1 0903 544 763. 1 1333 814 134.

1 0004 5 1. 1 0434 275 1756. 1 0904 545 759. 1 1334 815 133.

1 0005 6 2. 1 0435 276 1746. 1 0905 546 755. 1 1335 816 132.

1 0006 7 2. 1 0436 277 1741. 1 0906 547 751. 1 1336 817 131.

1 0007 8 3. 1 0437 278 1738. 1 0907 548 746. 1 1337 818 130.

1 0008 9 3. 1 0438 279 1737. 1 0908 549 742. 1 1338 819 129.

1 0009 10 4. 1 0439 280 1736. 1 0909 550 737. 1 1339 820 128.

1 0010 11 4. 1 0440 281 1735. 1 0910 551 733. 1 1340 821 127.

1 0011 12 4. 1 0441 282 1732. 1 0911 552 728. 1 1341 822 126.

1 0012 13 5. 1 0442 283 1728. 1 0912 553 723. 1 1342 823 125.

1 0013 14 5. 1 0443 284 1729. 1 0913 554 719. 1 1343 824 125.

1 0014 15 6. 1 0444 285 1735. 1 0914 555 714. 1 1344 825 124.

1 0015 16 6. 1 0445 286 1746. 1 0915 556 709. 1 1345 826 123.

1 0016 17 6. 1 0446 287 1759. 1 0916 557 704. 1 1346 827 122.

1 0017 18 7. 1 0447 288 1775. 1 0917 558 699. 1 1347 828 122.

1 0018 19 7. 1 0448 289 1789. 1 0918 559 694. 1 1348 829 121.

1 0019 20 7. 1 0449 290 1797. 1 0919 560 689. 1 1349 830 120.

1 0020 21 7. 1 0450 291 1799. 1 0920 561 685. 1 1350 831 119.

1 0021 22 7. 1 0451 292 1795. 1 0921 562 680. 1 1351 832 119.

1 0022 23 8. 1 0452 293 1784. 1 0922 563 676. 1 1352 833 118.

1 0023 24 8. 1 0453 294 1764. 1 0923 564 671- 1 1353 834 117.

1 0024 25 9. 1 0454 295 1738. 1 0924 565 667. 1 1354 835 116.

1 0025 26 10. 1 0455 296 1718. 1 0925 566 663. 1 1355 836 115.

1 0026 27 11. 1 0456 297 1700. 1 0926 567 658. 1 1356 837 115.

1 0027 28 11. 1 0457 298 1681. 1 0927 568 654. 1 1357 838 114.

1 0028 29 ·12. 1 0458 299 1662. 1 0928 569 650. 1 1358 839 113.

1 0029 30 13. 1 0459 300 1642. 1 0929 570 646. 1 1359 840 112.

1 0030 31 14. 1 0500 301 1622. 1 0930 571 642. 1 1400 841 111.

1 0031 32 15. 1 0501 302 1601. 1 0931 572 639. 1 1401 842 110.

1 0032 33 16. 1 0502 303 1580. 1 0932 573 635. 1 1402 843 109.

1 0033 34 17. 1 0503 304 -1559. 1 0933 574 632. 1 1403 844 108.

1 0034 35 18. 1 0504 305 1537. 1 0934 575 628. 1 1404 845 107.

1 0035 36 19. 1 0505 306 1516. 1 0935 576 625. 1 1405 846 107.

1 0036 37 20. 1 0506 307 1496. 1 0936 577 622. 1 1406 847 106.

I. 0037 38 22. 1 0507 308 1475. 1 0937 578 619. 1 1407 848 105. •1 0038 39 23. 1 0508 309 1456. 1 0938 579 615. 1 1408 849 104.

1 0039 40 24. 1 0509 310 1436. 1 0939 580 612. 1 1409 850 103.

1 0040 41 24. 1 0510 311 1417. 1 0940 581 608. 1 1410 851 102.

1 0041 42 25. 1 0511 312 1398. 1 0941 582 605. 1 1411 852 101.

1 0042 43 26. 1 0512 313 1380. 1 0942 583 602. 1 1412 853 100.

1 0043 44 27. 1 0513 314 1362. 1 0943 584 599. 1 1413 854 99.

1 0044 45 28. 1 0514 315 1345. 1 0944 585 595. 1 1414 855 98.

1 0045 46 29. 1 0515 316 1329. 1 0945 586 592. 1 1415 856 97.

1 0046 47 30. 1 0516 317 1313. 1 0946 587 590. 1 1416 857 96.

1 0047 48 31. 1 0517 318 1297. 1 0947 588 587. 1 1417 858 96.

1 0048 49 31. 1 0518 319 1282. 1 0948 589 585. 1 1418 859 95.

1 0049 50 33. 1 0519 320 1267. 1 0949 590 583. 1 1419 860 94.

1 0050 51 34. 1 0520 321 1253. 1 0950 591 580. 1 1420 861 93.

1 0051 52 35. 1 0521 322 1239. 1 0951 592 578. 1 1421 862 92.

1 0052 53 36. 1 0522 323 1226. 1 0952 593 576. 1 1422 863 91.

1 0053 54 38. 1 0523 324 1213. 1 0953 594 574. 1 1423 864 90.

1 0054 55 39. 1 0524 325 1200. 1 0954 595 572~ 1 1424 865 89.

1 0055 56 40. 1 0525 326 1189. 1 0955 596 570. 1 1425 866 88.

1 0056 57 41. 1 0526 327 1177. 1 0956 597 568. 1 1426 867 87.

1 0057 58 43. 1 0527 328 1165. 1 0957 598 566. 1 1427 868 86.

1 0058 59 44. 1 0528 329 1154. 1 0958 599 563. 1 1428 869 85.

1 0059 60 46. 1 0529 330 1142. 1 0959 600 56l. 1 1429 870 83.

1 0100 61 47. 1 0530 331 1131. 1 1000 601 559. 1 1430 871 82.

1 0101 62 48. 1 0531 332 1120. 1 1001 602 556. 1 1431 872 81.

1 0102 63 50. 1 0532 333 1109. 1 1002 603 554. 1 1432 873 79.

1 0103 64 51. 1 0533 334 1099. 1 1003 604 552. 1 1433 874 78.

1 0104 65 52. 1 0534 335 1090. 1 1004 605 550. 1 1434 875 76.

1 0105 66 54. 1 0535 336 1081. 1 1005 606 548. 1 1435 876 75.

1 0106 67 55. 1 0536 337 1073. 1 1006 607 546. 1 1436 877 73.

1 0107 68 56. 1 0537 338 1066. 1 1007 608 544. 1 1437 878 72.

1 0108 69 58. 1 0538 339 1059. 1 1008 609 54l. 1 1438 879 71.

1 0109 70 59. 1 0539 340 1054. 1 1009 610 539. 1 1439 880 69.

1 0110 71 60. 1 0540 341 1049. 1 1010 611 537. 1 1440 881 68.

1 0111 72 62. 1 0541 342 1044. 1 1011 612 535. 1 1441 882 67.

1 0112 73 63. 1 0542 343 1040. 1 1012 613 533. 1 1442 883 66.

1 0113 74 65. 1 0543 344 1036. 1 1013 614 530. 1 1443 884 64.

1 0114 75 66. 1 0544 345 1033. 1 1014 615 528. 1 1444 885 63.

1 0115 76 68. 1 0545 346 1029. 1 1015 616 526. 1 1445 886 62.

1 0116 77 70. 1 0546 347 1026. 1 1016 617 524. 1 1446 887 61.

1 0117 78 71. 1 0547 348 1023. 1 1017 618 52l. 1 1447 888 60.

1 0118 79 73. 1 0548 349 1021. 1 1018 619 519. 1 1448 889 59.

1 0119 80 75. 1 0549 350 1018. 1 1019 620 517. 1 1449 890 58.

1 0120 81 76. 1 0550 351 1016. 1 1020 621 515. 1 1450 891 57.

1 0121 82 78. 1 0551 352 1013. 1 1021 622 513. 1 1451 892 56.

1 0122 83 80. 1 0552 353 1011. 1 1022 623 511. 1 1452 893 55. •1 0123 84 82. 1 0553 354 1009. 1 1023 624 508. 1 1453 894 54.

1 0124 85 84. 1 0554 355 1008. 1 1024 625 506. 1 1454 895 54.

1 0125 86 86. 1 0555 356 1006. 1 1025 626 504. 1 1455 896 53.

1 0126 87 88. 1 0556 357 1005. 1 1026 627 503. 1 1456 897 52.

1 0127 88 91. 1 0557 358 1004. 1 1027 628 SOL 1 1457 898 51.

1 0128 89 93. 1 0558 359 1003. 1 1028 629 499. 1 1458 899 50.



1 0129 90 96. 1 0559 360 1002. 1 1029 630 497. 1 1459 900 50.
1 0130 91 98. 1 0600 361 1002. 1 1030 631 495. 1 1500 901 49.
1 0131 92 101. 1 0601 362 1001. 1 1031 632 493. 1 1501 902 48.

• 1 0132 93 104. 1 0602 :&63 1001. 1 1032 633 491. 1 1502 903 47.
1 0133 94 106. 1 0603 364 1000. 1 1033 634 490. 1 1503 904 47.
1 0134 95 109. 1 0604 365 999. 1 1034 635 488. 1 1504 905 46.
1 0135 96 111. 1 0605 366 998. 1 1035 636 486. 1 1505 906 46.
1 0136 97 114. 1 0606 367 997. 1 1036 637 484. 1 1506 907 46.
1 0137 98 117. 1 0607 368 996. 1 1037 638 483. 1 1507 908 45.
1 0138 99 120. 1 0608 369 995. 1 1038 639 481- 1 1508 909 45.
1 0139 100 122. 1 0609 370 993. 1 1039 640 479. 1 1509 910 44.
1 0140 101 125. 1 0610 371 992. 1 1040 641 477. 1 1510 911 44.
1 0141 102 127. 1 0611 372 991. 1 1041 642 476. 1 1511 912 43.
1 0142 103 130. 1 0612 373 990. 1 1042 643 474. 1 1512 913 43.
1 0143 104 132. 1 0613 374 989. 1 1043 644 473. 1 1513 914 42.
1 0144 105 135. 1 0614 375 988. 1 1044 645 471. 1 1514 915 42.
1 0145 106 137. 1 0615 376 987. 1 1045 646 469. 1 1515 916 41.
1 0146 107 139. 1 0616 377 986. 1 1046 647 468. 1 1516 917 41.
1 0147 108 141. 1 0617 378 984. 1 1047 648 466. 1 1517 918 40.
1 0148 109 144. 1 0618 379 983. 1 1048 649 465. 1 1518 919 40.
1 0149 110 146. 1 0619 380 982. 1 1049 650 464. 1 1519 92.0 39.
1 0150 111 14.8. 1 0620 381 981. 1 1050 651 462. 1 1520 921 39.
1 0151 112 150. 1 0621 382 980. 1 1051 652 461. 1 1521 922 38.
1 0152 113 152. 1 0622 383 978. 1 1052 653 459. 1 1522 923 38.
1 0153 114 154. 1 0623 384 977. 1 1053 654 458. 1 1523 924 37.
1 0154 115 156. 1 0624 385 976. 1 1054 655 456. 1 1524 925 37.
1 0155 116 159. 1 0625 386 975. 1 1055 656 455. 1 1525 926 37.
1 0156 117 161. 1 0626 387 973. 1 1056 657 454. 1 1526 927 36.
1 0157 118 163. 1 0627 388 972. 1 1057 658 452. 1 1527 928 36.
1 0158 119 165. 1 0628 389 971. 1 1058 659 451. 1 152S 929 35.

1 0159 120 167. 1 0629 390 969. 1 1059 660 449. 1 1529 930 35.
1 0200 121 169. 1 0630 391 968. 1 1100 661 448. 1 1530 931 35.
1 0201 122 171. 1 0631 392 967. 1 1101 662 447. 1 1531 932 34.
1 0202 123 172. 1 0632 393 966. 1 1102 663 445. 1 1532 933 34.
1 0203 124 174. 1 0633 394 964. 1 1103 664 444. 1 1533 934 34.
1 0204 125 176. 1 0634 395 963. 1 1104 665 443. 1 1534 935 33.
1 0205 126 178. 1 0635 396 962. 1 1105 666 441. 1 1535 936 33.
1 0206 127 180. 1 0636 397 961. 1 1106 667 440. 1 1536 937 32.
1 0207 128 182. 1 0637 398 960. 1 1107 668 439. 1 1537 938 32.
1 0208 129 183. 1 0638 399 959. 1 1108 669 437. 1 1538 939 32.
1 0209 130 185. 1 0639 400 958. 1 1109 670 436. 1 1539 940 31.
1 0210 131 187. 1 0640 401 957. 1 1110 671 435. 1 1540 941 31.
1 0211 132 189. 1 0641 402 956. 1 1111 672 433. 1 1541 942 31.
1 0212 133 190. 1 0642 403 955. 1 1112 673 432. 1 1542 943 30.
1 0213 134 192. 1 0643 404 954. 1 1113 674 430. 1 1543 944 30.
1 0214 135 193. 1 0644 405 953. 1 1114 675 429. 1 1544 945 30.
1 0215 136 195. 1 0645 406 952. 1 1115 676 427. 1 1545 946 29.

• 1 0216 137 197~ 1 0646 407 951. 1 1116 677 426. 1 1546 947 29.
1 0217 138 198. 1 0647 408 950. 1 1117 678 424. 1 1547 948 28.
1 0218 139 200. 1 0648 409 ' 949. 1 1118 679 423. 1 1548 949 28.
1 0219 140 201. 1 0649 410 949. 1 1119 680 421. 1 1549 950 27.
1 0220 141 202. 1 0650 411 948. 1 1120 681 419. 1 1550 951 27.
1 0221 142 204. 1 0651 412 947. 1 1121 682 416. 1 1551 952 26.
1 0222 143 205. 1 0652 413 946. 1 1122 683 414. 1 1552 953 25~

1 0223 144 207. 1 0653 414 946. 1 1123 684 411. 1 1553 954 24.
1 0224 145 208. 1 0654 415 945. 1 1124 685 408. 1 1554 955 23.
1 0225 146 209. 1 0655 416 944. 1 1125 686 405. 1 1555 956 23.
1 0226 147 210. 1 0656 417 944. 1 1126 687 402. 1 1556 957 22.
1 0227 148 211. 1 0657 418 943. 1 1127 688 399. 1 1557 958 21.
1 0228 149 212. 1 0658 419 942. 1 1128 689 396. 1 1558 959 20.
1 0229 150 213. 1 0659 420 942. 1 1129 690 393. 1 1559 960 19.
1 0230 151 214. 1 0700 421 941. 1 1130 691 390. 1 1600 961 18.
1 0231 152 215. 1 0701 422 940. 1 1131 692 387. 1 1601 962 18.
1 0232 153 216. 1 0702 423 940. 1 1132 693 384. 1 1602 963 17.
1 0233 154 217. 1 0703 424 939. 1 1133 694 381. 1 1603 964 16.
1 0234 155 218. 1 0704 425 938. 1 1134 695 378. 1 1604 965 15.
1 0235 156 219. 1 0705 426 938. 1 1135 696 375. 1 1605 966 15.
1 0236 157 220. 1 0706 427 937. 1 1136 697 371. 1 1606 967 14.
1 0237 158 221. 1 0707 428 936. 1 1137 698 368. 1 1607 968 14.
1 0238 159 222. 1 0708 429 936. 1 1138 699 365. 1 1608 969 13.
1 0239 160 223. 1 0709 430 935. 1 1139 700 362. 1 1609 970 12.
1 0240 161 224. 1 0710 431 934. 1 1140 701 360. 1 1610 971 12.
1 0241 162 225. 1 0711 432 934. 1 1141 702 357. 1 1611 972 lI.
1 0242 163 226. 1 0712 433 933. 1 1142 703 354. 1 1612 973 11.
1 0243 164 227. 1 0713 434 932. 1 1143 704 351. 1 16.13 974 10.
1 0244 165 228. 1 0714 435 932. 1 1144 705 348. 1 1614 975 10.
1 0245 166 229. 1 0715 436 931- 1 1145 706 346. 1 1615 976 9.
1 0246 167 230. 1 0716 437 931. 1 1146 707 343. 1 1616 977 9.
1 0247 168 231. 1 0717 438 930. 1 1147 708 340. 1 1617 978 9.
1 0248 169 232. 1 0718 439 929. -* 1 1148 709 338. 1 1618 979 8.
1 0249 170 233. 1 0719 440 929. * 1 1149 710 335. 1 1619 980 8.
1 0250 171 234. 1 0720 441 928. 1 1150 711 332. 1 1620 981 8.
1 0251 172 235. 1 0721 442 927. 1 1151 712 330. 1 1621 982 7.
1 0252 173 237. 1 0722 443 926. 1 1152 713 327. 1 1622 983 7.
1 0253 174 238. 1 0723 444 926. 1 1153 714 324. 1 1623 984 7.
1 0254 175 239. 1 0724 445 925. 1 1154 715 322. 1 1624 985 6.
1 0255 176 240. 1 0725 446 924. 1 1155 716 319. 1 1625 986 6.
1 0256 177 241. 1 0726 447 923. 1 1156 717 316. 1 1626 987 6.
1 0257 178 242. 1 0727 448 923. 1 1157 718 313. 1 1627 988 6.
1 0258 179 244. 1 0728 449 922. 1 1158 719 311. 1 1628 989 5.
1 0259 180 245. 1 0729 450 921. 1 1159 720 308. 1 1629 990 5.
1 0300 181 246. 1 0730 451 921. 1 1200 721 305. 1 1630 991 5.

• 1 0301 182 247. 1 0731 452 920. 1 -1201 722 301. 1 1631 992 5.
1 0302 183 249. 1 0732 453 919. 1 1202 723 298. 1 1632 993 4.

1 0303 184 251. 1 0733 454 918. 1 1203 724 295. 1 1633 994 ·4.
1 0304 185 253. 1 0734 455 918. 1 1204 725 292. 1 1634 995 4.
1 0305 186 256~ 1 0735 456 917. 1 1205 726 289. 1 1635 996 4.
1 0306 187 259. 1 0736 457 916. 1 1206 727 286. 1 1636 997 4.
1 0307 188 262. 1 0737 458 915. 1 1207 728 283. 1 1637 998 4.
1 0308 189 265. 1 0738 459 915. 1 1208 729 280. 1 1638 999 3.



1 0309 190 268. 1 0739 460 914. 1 12'09 730 277. 1 1639 1000 3.
1 0310 191 271. 1 0740 461 913. 1 1210 731 274. 1 1640 1001 3.

1 0311 192 274. 1 0741 462 912. 1 1211 732 271. 1 1641 1002 3.
1 0312 193 277. 1 0742 463 912. 1 1212 733 268. 1 1642 1003 3. •1 0313 194 281. 1 0743 464 911. 1 1213 734 265. 1 1643 1004 3.
1 0314 195 284. 1 0744 465 910. 1 1214 735 263. 1 1644 1005 3.

1 0315 196 287. 1 0745 466 909. 1 1215 736 260. 1 1645 1006 3.
1 0316 197 292. 1 0746 467 908. 1 1216 737 257. 1 1646 1007 2.
1 0317 198 298. 1 0747 468 9,07. 1 1217 738 255. 1 1647 1008 2.
1 0318 199 307. 1 0748 469 906. 1 1218 739 252. 1 1648 1009 2.

1 0319 200 320. 1 0749 470 906. 1 1219 740 250. 1 1649 1010 2.

1 0320 201 335. 1 0750 471 905. 1 1220 741 248. 1 1650 1011 2.
1 0321 202 351. 1 0751 472 904. 1 1221 742 245. 1 1651 1012 2.
1 0322 203 367. 1 0752 473 903. 1 1222 743 243. 1 1652 1013 2.
1 0323 204 383. 1 0753 474 902. 1 1223 744 241. 1 1653 1014 2.
1 0324 205 400. 1 0754 475 901. 1 1224 745 239. 1 1654 1015 2.
1 0325 206 417. 1 0755 476 900. 1 1225 746 237. 1 1655 1016 2.

1 0326 207 435. 1 0756 477 899. 1 1226 747 235. 1 1656 1017 2.
1 0327 208 453. 1 0757 478 898. 1 1227 748 233. 1 1657 1018 1.
1 0328 209 472. 1 0758 479 897. 1 1228 749 231. 1 1658 1019 1.
1 0329 210 490. 1 0759 480 896. 1 1229 750 229. 1 1659 1020 1.

1 0330 211 510. 1 0800 481 894. 1 1230 751 227. 1 1700 1021 1.

1 0331 212 532. 1 0801 482 893. 1 1231 752 225. 1 1701 1022 1.
1 0332 213 560. 1 0802 483 892. 1 1232 753 223. 1 1702 1023 1.

1 0333 214 598. 1 0803 484 891. 1 1233 754 221. 1 1703 1024 1.
1 0334 215 648. 1 0804 485 890. 1 1234 755 219. 1 1704 1025 1.
1 0335 216 704. 1 0805 486 889. 1 1235 756 217. 1 1705 1026 1.
1 0336 217 764. I, 0806 487 888. 1 1236 757 215. 1 1706 1027 1.

1 0337 218 824. 1 0807 488 886. 1 1237 758 213. 1 1707 1028 1.
1 0338 219 883. 1 0808 489 885. 1 1238 759 211. 1 1708 1029 1.

1 0339 220 940. 1 0809 490 884. 1 1239 760 209. 1 1709 1030 1.
1 0340 221 997. 1 0810 491 883. 1 1240 761 207. 1 1710 1031 1.
1 0341 222 1053. 1 0811 492 882. 1 1241 762 205. 1 1711 1032 1.
1 0342 223 1109. 1 0812 493 880. 1 1242 763 203. 1 1712 1033 1.
1 0343 224 1165. 1 0813 494 879. 1 1243 764 201. 1 1713 1034 1.

1 0344 225 1221. 1 0814 495 878. 1 1244 765 199. 1 1714 1035 1.

1 0345 226 1279. 1 0815 496 876. 1 1245 7,66 197. 1 1715 1036 1.
1 0346 227 1338. 1 0816 497 875. 1 1246 767 195. 1 1716 1037 1.
1 0347 228 1401. 1 0817 498 874. 1 1247 768 193. 1 1717 1038 1.

1 0348 229 1471. 1 0818 499 873. 1 1248 769 192. 1 1718 1039 1.

1 0349 230 1544. 1 0819, 500 871. 1 1249 770 190. 1 1719 1040 1.
1 0350 231 1620. 1 0820 501 870. 1 1250 771 188. 1 1720 1041 1.

1 0351 232 1697. 1 0821 502 869. 1 1251 772 187. 1 1721 1042 1.

1 0352 233 1775. 1 0822 503 867. 1 1252 773 185. 1 1722 1043 1.

1 0353 234 1852. 1 0823 504 866. 1 1253 774 184. 1 1723 1044 O.

1 0354 235 19.27. 1 0824 505 865. 1 1254 775 182. 1 1724 1045 O.

1 0355 236 1998. 1 0825 506 863. 1 1255 776 181. 1 1725 1046 O.

1 0356 237 2066. 1 0826 507 862. 1 1256 777 179. 1 1726 1047 O. •1 0357 238 2128. 1 0827 508 861. 1 1257 778 178. 1 1727 1048 O.

1 0358 239 2182. 1 0828 509 859. 1 1258 779 177. 1 1728 1049 O.

1 0359 240 2232. 1 0829 510 858. 1 1259 780 175. 1 1729 1050 O.

1 0400 241 2282. 1 0830 511 857. 1 1300 781 174. 1 1730 1051 O.

1 0401 242 2331. 1 0831 512 855. 1 1301 782 173. 1 1731 1052 O.

1 0402 243 2374. 1 0832 513 854. 1 1302 783 171. 1 1732 1053 O.
1 0403 244 2407. 1 0833 514 853. 1 1303 784 170. 1 1733 1054 O.

1 0404 245 2429. 1 0834 515 851. 1 1304 785 16B. 1 1734 1055 O.

1 0405 246 2445. 1 0835 516 850. 1 1305 786 167. 1 1735 1056 O.
1 0406 247 2456. 1 0836 517 848. 1 1306 787 166. 1 1736 1057 O.

1 0407 248 2464. 1 0837 518 847. 1 1307 788 164. 1 1737 1058 O.
1 0408 249 2470. 1 0838 519 845. 1 1308 789 163. 1 1738 1059 O.

1 0409 250 2473. 1 0839 520 843. 1 1309 790 162. l' 1739 1060 O.

1 0410 251 2474. 1 0840 521 841. 1 1310 791 160. 1 1740 1061 O.
1 0411 252 2466. 1 0841 522 839. 1 1311 792 159. 1 1741 1062 O.

1 0412 253 2453. 1 0842 523 837. 1 1312 793 158. 1 1742 1063 O.

1 0413 254 2438. 1 0843 524 834. 1 1313 794 156. 1 1743 1064 O.
1 0414 255 2423. 1 0844 525 831. 1 1314 795 155. 1 1744 1065 O.

1 0415 256 2409. 1 0845 526 829. 1 1315 796 154. 1 1745 1066 O.

1 0416 257 2392. 1 0846 527 826. 1 1316 797 153. 1 1746 1067 O.

1 0417 258 2369. 1 0847 528 823. 1 1317 798 lSI. 1 1747 1068 O.

1 0418 259 2339. 1 0848 529 820. 1 1318 799 150. 1 1748 1069 O.

1 0419 260 2302. 1 0849 530 817. 1 1319 800 149. 1 1749 1070 O.

1 0420 261 2261. 1 0850 531 814. 1 1320 801 148. 1 1750 1071 O.

1 0421 262 2219. 1 0851 532 810. 1 1321 802 147. 1 1751 1072 O.

1 0422 263 2177. 1 0852 533 807. 1 1322 803 146. 1 1752 1073 O.

1 0423 264 2135. 1 0853 534 804. 1 1323 804 145. 1 1753 1074 O.

1 0424 265 2094. 1 0854 535 800. 1 1324 805 144. 1 1754 1075 O.

1 0425 266 2053. 1 0855 536 797. 1 1325 806 143. 1 1755 1076 O.

1 0426 267 2008. 1 0856 537 793. 1 1326 807 14l. 1 1756 1077 O.

1 0427 268 1953. 1 0857 538 789. 1 1327 808 140. 1 1757 1078 O.

1 0428 269 1908. 1 0858 539 785. 1 1328 809 139. 1 1758 1079 O.

1 0429 270 1871. 1 0859 540 781. 1 1329 810 138. 1 1759 1080 O.

************************************************~**********************************************************************************

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 17.98-HR

(CFS) (HR)
(CFS)

2474. 4.17 1162. 508. 508. 508.
(INCHES) 1.516 1.985 1.985 1.985

(AC-FT) 576. 755. 755. 755.

CUMULATIVE AREA = 7.13 SQ MI •*** *** *** *** *** *** *** ****** *** *** ~** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***



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

C5990

•
123 KK

124 KO

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

OUTPUT CONTROL VARIABLES
IPRNT 1
I PLOT 0
QSCAL O.
IPNCH 0

lOUT 21
ISAVI 1
ISAV2 1080

TIMINT 0.017

PRINT CONTROL
PLOT CONTROL
HYDROGRAPH PLOT. SCALE
PUNCH COMPUTED HYDROGRAPH
SAVE HYOROGRAPH ON THIS UNIT
FIRST ORDINATE PUNCHED OR SAVED
LAST ORDINATE PUNCHED OR SAVED
TIME INTERVAL .IN HOURS

Reservoir route at C599 (Dam 4 .. GEPD). New Stage-Storage Curve 3/4/99

HYDROGRAPH ROUTING DATA

135 RL ROUTING LOSSES
QLOSS
CLOSS

PERCRT
ELVINV

0.00
0.00
0.97
0.00

INITIAL· LOSS
ADDITIONAL FRACTION LOST
CHANNEL PERCOLATION RATE
INVERT ELEVATION

•

126 RS

127 SV

129 SE

131 SQ

133 SE

STORAGE. ROUTING
NSTPS 1 NUMBER OF SUBREACHES

ITYP ELEV TYPE .OF INITIAL CONDITION
RSVRIC 1694.70 INITIAL CONDITION

X 0.00 WORKING RAND D COEFFICIENT

STORAGE 0.0 0.0 0.0 0.1 0.2 0.9 2.3 7.2 18.9 36.1
58.4 86.4 99.2 106.0 113.0 120.2 127.6 146.9 154.9 158.9

ELEVATION 1695.00 1697.00 1698.00 1699.00 1700.00 1702.00 1704.00 1706.00 1708.00 1710.00
1712.00 1714.00 1714.80 1715.20 1715.60 1716.00 1716.40 1717.40 1717.80 1718.00

DISCHARGE O. 72 ; 213. 414. 613. 752. 889. 983. 1076. 1168.
1201. 1248. 1267. 1280. 2080. 6496. 10412. 15018. 18426. 20223.

ELEVATION 1695.00 1696.00 1698.00 1700.00 1702.00 1704.00 1706.00 1708.00 1710.00 1712.00
1712.80 1714.00 1714.50 1714.86 1715.00 1717.50 1719.00 1720.50 1721.50 1722.00

COMPUTED STORAGE-OUTFLOW-ELEVATION DATA

STORAGE 0.00 0.00 0.00 0.02 0.08 0.24 0.93 2.29 7.17 18.89
OUTFLOW 0.00 72. 00 142.50 213.00 313.50 414.00 613.00 752.00 889.00 983.00

ELEVATION 1695.00 1696.00 1697.00 1698.00 1699.00 1700.00 1702.00 1704.00 1706.00 1708.00

STORAGE 36.08 58.41 69.61 86.41 94.41 99.21 100.22 102.59 105.97 112.96
OUTFLOW 1076.00 1168.00 1201. 00 1248.00 1267.00 1277.84 1280.00 2080.00 2433.19 3139.80

ELEVATION 1710.00 1712.00 1712.80 1714.00 1714.50 1714.80 1714.86 1715.00 1715.20 1715.60

STORAGE 120.18 127.60 146.86 148.86 154.86 158.92 179.22 209.68 229.99 240.14
OUTFLOW 3846.40 4553.00 6319.40 6496.00 7279.33 7801.33 10412.00 15018.00 18426.00 20223.00

ELEVATION 1716.00 1716.40 1717.40 1717.50 1717.80 1718.00 1719.00 1720.50 1721.50 1722.00

*** WARNING *** MODIFIED PULS ROUTING MAY BE NUMERICALLY UNSTABLE FOR OUTFLOWS BETWEEN 143. TO 314.
THE ROUTED HYDROGRAPH SHOULD BE EXAMINED FOR OSCILLATIONS OR OUTFLOWS GREATER THAN PEAK INFLOWS.
THIS CAN BE CORRECTED BY DECREASING THE TIME INTERVAL OR INCREASING STORAGE (USE A LONGER REACH.)

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

HYDROGRAPH AT STATION C5990

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

DA MON HRMN ORO OUTFLOW STORAGE STAGE * DA MON HRMN ORO OUTFLOW STORAGE STAGE * DA MON HRMN ORD OUTFLOW STORAGE STAGE

1 0000 1 O. 0.0 1696.0 * 1 0600 361 1247. 86.1 1714.0 * 1 1200 721 306. 0.1 1698.9
1 0001 2 O. 0.0 1696.0 * 1 0601 362 1246. 85.8 1714.0 * 1 1201 722 303. 0.1 1698.9
1 0002 3 O. 0.0 1696.0 * 1 0602 363 1245. 85.4 1713.9 * 1 1202 723 299. 0.1 1698.9
1 0003 4 1. 0.0 1696.0 * 1 0603 364 1244. 85.1 1713.9 * 1 1203 724 296. 0.1 1698.8
1 0004 5 1. 0.0 1696.0 * 1 0604 365 1243. 84.7 1713.9 * 1 1204 725 293. 0.1 1698.8
1 0005 6 2. 0.0 1696.0 * 1 0605 366 1242. 84.4 1713.9 * 1 1205 726 290. 0.1 1698.8
1 0006 7 2. 0.0 1696.0 * 1 0606 367 1241. 84.1 1713.8 * 1 1206 727 287. 0.1 1698.7
1 0007 8 3. 0.0 1696.0 * 1 0607 368 1240. 83.7 1713.8 * 1 1207 728 284. 0.1 1698.7
1 0008 9 3. 0.0 1696.0 * 1 0608 369 1240. 83.4 1713.8 * 1 1208 729 281. 0.1 1698.7
1 0009 10 4. 0.0 1696.1 * 1 0609 370 1239. 83.1 1713.8 * 1 1209 730 278. 0.1 1698.6
1 0010 11 4. 0.0 1696.1 * 1 0610 371 1238. 82.7 1713.7 * 1 1210 731 275. 0.1 1698.6
1 0011 12 4. 0.0 1696.1 * 1 0611 372 1237. 82.4 1713.7 * 1 1211 732 272. 0.1 1698.6
1 0012 13 5. 0.0 1696.1 * 1 0612 373 1236. 82.0 1713.7 * 1 1212 733 269. 0.1 1698.6
1 0013 14 5. 0.0 1696.1 * 1 0613 374 1235. 81.7 1713.7 * 1 1213 734 266. 0.1 1698.5
1 0014 15 6. 0.0 1696.1 * 1 0614 375 1234. 81.4 1713.6 * 1 1214 735 264. 0.1 1698.5
1 0015 16 6. 0.0 1696.1 * 1 0615 376 1233. 81.0 1713.6 * 1 1215 736 261. 0.0 1698.5
1 0016 17 6. 0.0 1696.1 * 1 0616 377 1232. 80.7 1713.6 * 1 1216 737 258. 0.0 1698.5
1 0017 18 7. 0.0 1696.1 * 1 0617 378 1231. 80.3 1713.6 * 1 1217 738 256. 0.0 1698.4
1 0018 19 7. 0.0 1696.1 * 1 0618 379 1230. 80.0 1713.5 * 1 1218 739 253. 0.0 1698.4

• 1 0019 20 7. 0.0 1696.1 * 1 0619 380 1229. 79.7 1713.5 * 1 1219 740 251. 0.0 1698.4
1 0020 21 7. 0.0 1696.1 * 1 0620 381 1228. 79.3 1713.5 * 1 1220 741 249. 0.0 1698.4
1 0021 22 7. 0.0 1696.1 * 1 0621 382 1227. 79.0 1713.5 * 1 1221 742 246. 0.0 1698.3
1 0022 23 8. 0.0 1696.1 '" 1 0622 383 1226. 78.6 1713.4 * 1 1222 743 244. 0.0 1698.3
1 0023 24 8. 0.0 1696.1 * 1 0623 384 1225. 78.3 1713.4 * 1 1223 744 242. 0.0 1698.3
1 0024 25 9. 0.0 1696.1 * 1 0624 385 1224. 78.0 1713.4 * 1 1224 745 240. 0.0 1698.3
1 0025 26 10. 0.0 1696.1 * 1 0625 386 1223. 77.6 1713.4 * 1 1225 746 238. 0 .. 0 1698.2
1 0026 27 11. 0.0 1696.2 * 1 0626 387 1222. 77.3 1713.3 * 1 1226 747 236. 0.0 1698.2



1 0027 28 11. 0.0 1696.2 * 1 0627 388 1221. 76.9' 1713.3 * 1 1227 748 234. 0.0 1698.2
1 0028 29 12. 0.0 1696.2 * 1 0628 389 1220. 76.6 1713.3* 1 1228 749 232. 0.0 1698.2

1 0029 30 13. 0.0 1696.2 * 1 0629 390 1~20. 76.2 1713.3 * 1 1229 750 230. 0.0 1698.2
1 0030 31 14. 0.0 1696.2 * 1 0630 391 1219. 75.9 1713.2 * 1 1230 751 228. 0.0 1698.1 •1 0031 32 15. 0.0 1696.2 * 1 0631 392 1218. 75.6 1713.2 * 1 1231 752 226. 0.0 1698.1
1 0032 33 16. 0.0 1696.2 * 1 0632 393 1217. 75.2 1713.2 * 1 1232 753 224. 0.0 1698.1

1 0033 34 17. 0.0 1696.2 * 1 0633 394 1216. 74.9 1713.2 * 1 1233 754 222. 0.0 1698.1
1 0034 35 18. 0.0 1696.3 * 1 0634 395 1215. 74.5 1713.2 * 1 1234 755 220. 0.0 1698.1

1 0035 36 19. 0.0 1696.3 * 1 0635 396 1214. 74.2 1713.1 * 1 123~ 756 218. 0.0 1698.0
1 0036 37 20. 0.0 1696.3 * 1 0636 397 1213. 73.8 1713.1 * 1 1236 757 216. 0.0 1698.0

1 0037 38 22. 0.0 1696.3 * 1 0637 398 1212. 73.5 1713.1 * 1 1237 758 214. 0.0 1698.0
1 0038 39 23. 0.0 1696.3 * 1 0638 399 1211. 73.1 1713~1 * 1 1238 759 212. 0.0 1698.0
1 0039 40 24. 0.0 1696.3 * 1 0639 400 1210. 72.8 1713.0 * 1 1239 760 209. 0.0 1697.9

1 0040 41 24. 0.0 1696.3 * 1 0640 401 1209. 72.4 1713.0 * 1 1240 761 207. 0.0 1697.9

1 0041 42 25. 0.0 1696.4 * 1 0641 402 1208. 72.1 1713.0 * 1 1241 762 205. 0.0 1697.9
1 0042 43 26. 0.0 1696.4 * 1 0642 403 1207. 71.7 1713.0 * 1 1242 763 203. 0.0 1697.9

1 0043 44 27. 0.0 1696.4 * 1 0643 404 1206. 71.4 1712.9 1 1243 764 201. 0.0 1697.8

1 0044 45 28. 0.0 1696.4 * 1 0644 405 1205. 71.0 1712.9 * 1 1244 765 199. 0.0 1697.8
1 0045 46 29. 0.0 1696.4 * 1 0645 406 1204. 70.7 1712.9 * 1 1245 766 197. 0.0 1697.8
1 0046 47 30. 0.0 1696.4 * 1 0646 407 1203. 70.4 1712.9 * 1 1246 767 195. 0.0 1697.8
1 0047 48 31. 0.0 1696.4 * 1 0647 408 1202. 70.0 1712.8 * 1 1247 768 193. 0.0 1697.7

1 0048 49 3l. 0.0 1696.4 * 1 0648 409 1201. 69.7 1712.8 * 1 1248 769 192. 0.0 1697.7

1 0049 50 33. 0.0 1696.5 * 1 0649 410 1200. 69.3 1712.8 * 1 1249 770 191. 0.0 1697.7
1 0050 51 34. 0.0 1696.5 * 1 0650 411 1199. 69.0 1712.8 * 1 1250 771 188. O~O 1697.7

1 0051 52 35. 0.0 1696.5 * 1 0651 412 1198. 68.6 1712.7 * 1 1251 772 187. 0.0 1697.6

1 0052 53 36. 0.0 1696.5 * 1 0652 413 1197. 68.3 1712.7 * 1 1252 773 186. 0.0 1697.6

1 0053 54 38. 0.0 1696.5 * 1 0653 414 1196. 67.9 1712~7 * 1 1253 774 184. 0.0 1697.6

1 0054 55 39. 0.0 1696.6 * 1 0654 415 1195. 67.6 1712.7 * 1 1254 775 183. 0.0 1697.6

1 0055 56 40. 0.0 1696.6 * 1 0655 416 1194. 67.2 1712.6 * 1 1255 776 18l. 0.0 1697.5

1 0056 57 41. 0.0 1696.6 * 1 0656 417 1193. 66.9 1712.6 * 1 1256 777 180. 0.0 1697.5

1 0057 58 43. 0.0 1696.6 * 1 0657 418 1192. 66.6 1712.6 * 1 1257 778 178. 0.0 1697.5

1 0058 59 44. 0.0/ 1696.6 * 1 0658 419 1191. 66.2 1712.6 * 1 1258 779 177. 0.0 1697.5
1 0059 60 46. 0.0 1696.7 * 1 0659 420 1190. 65.9 1712.5 * 1 1259 780 175. 0.0 1697.5

1 0100 61 47. 0.0 1696.7 * 1 0700 421 1189. 65.5 1712.5 * 1 1300 781 174. 0.0 1697.4

1 0101 62 48. 0.0 1696.7 * 1 0701 422 1188. 65.2 1712.5 * 1 1301 782 173. 0.0 1697.4

1 0102 63 50. 0.0 1696.7 * 1 0702 423 1187. 64~8 1712.5 * 1 1302 783 171. 0.0 1697.4

1 0103 64 51. 0.0 1696.7 * 1 0703 424 1186. 64.5 1712.4 * 1 1303 784 170. 0.0 1697.4

1 0104 65 52. 0.0 1696.7 * 1 0704 425 1185. 64.2 1712.4 * 1 1304 785 169. 0.0 1697;4

1 0105 66 54. 0.0 1696.8 * 1 0705 426 1184. 63.8 1712.4 * 1 1305 786 167. 0.0 1697.3

1 0106 67 55. 0.0 1696.8 * 1 0706 427 1183. 63.5 1712.4 * 1 1306 787 166. 0.0 1697.3

1 0107 68 56. 0.0 1696.8 * 1 0707 428 1182. 63.1 +712.3 * 1 1307 788 164. 0.0 1697.3

1 0108 69 58. 0.0 1696.8 * 1 0708 429 1181. 62.8 1712.3 * 1 1308 789 163. 0.0 1697.3

1 0109 70 59. 0.0 1696.8 * 1 0709 430 1180. 62.5 1712.3 * 1 1309 790 162. 0.0 1697.3

1 0110 71 60. 0.0 1696.9 * 1 0710 431 1179. 62.1 1712.3 * 1 1310 791 160. 0.0 1697.3

1 0111 72 62. 0.0 1696.9 * 1 0711 432 1178. 61.8 1712.2 * 1 1311 792 159. 0.0 1697.2

1 0112 73 63. 0.0 1696.9 * 1 0712 433 1177. 61.5 1712.2 * 1 1312 793 158. 0.0 1697.2

1 0113 74 65. 0.0 1696.9 * 1 0713 434 1176. 61.1 1712.2 * 1 1313 794 156. 0.0 1697.2

1 0114 75 66. 0.0 1696.9 * 1 0714 435 1175. 60.8 1712.2 * 1 1314 795 155. 0.0 1697.2

1 0115 76 68. 0.0 1697.0 * 1 0715 436 1174. 60.5 1712.1 * 1 1315 796 154. 0.0 1697.2 •1 0116 77 70. 0.0 1697.0 * 1 0716 437 1173. 60.1 1712.1 * 1 1316 797 153. 0.0 1697.2

1 0117 78 143. 0.0 1697.0 * 1 0717 438 1172. 59.8 1712.1 * 1 1317 798 152. 0.0 1697.1

1 0118 79 73. 0.0 1695.0 * 1 0718 439 1171. 59.5 1712.1 * 1 1318 799 150. 0.0 1697.1

1 0119 80 75. 0.0 1695.0 * 1 0719 440 1170. 59.1 1712.1 * 1 1319 800 149. 0.0 1697.1

1 0120 81 76. 0.0 1695.1 * 1 0720 441 1169. 58.8 1712.0 * 1 1320 801 148. 0.0 1697.1

1 0121 82 78. 0.0 1695.1 * 1 0721 442 1168. 58.5 1712.0 * 1 1321 802 147. 0.0 1697.1

1 0122 83 80. 0.0 1695.1 * 1 0722 443 1167. 58.1 1712.0 * 1 1322 803 146. 0.0 1697.1

1 0123 84 82. 0.0 1695.1 * 1 0723 444 1165. 57.8 1711.9 * 1 1323 804 145. 0.0 1697.0

1 0124 85 84. 0.0 1695.2 * 1 0724 445 1164. 57.5 1711.9 * 1 1324 805 144. 0.0 1697.0

1 0125 86 86. 0.0 1695.2 * 1 0725 446 1163. 57.1 1711.9 * 1 1325 806 143. 0.0 1697.0

1 0126 87 88. 0.0 1695.2 * 1 0726 447 1161. 56.8 1711.9 * 1 1326 807 141. 0.0 1697.0

1 0127 88 91. 0.0 1695.3 * 1 0727 448 1160. 56.5 1711.8 * 1 1327 808 140. 0.0 1697.0

1 0128 89 93. 0.0 1695.3 * 1 0728 449 1159. 56.2 1711.8 * 1 1328 809 139. 0.0 1697.0

1 0129 90 96. 0.0 1695.3 * 1 0729 450 1157. 55.8 1711.8 * 1 1329 810 138. 0.0 1696.9

1 0130 91 98. 0.0 1695.4 * 1 0730 451 1156. 55.5 1711.7 * 1 1330 811 137. 0.0 1696.9

1 0131 92 ' 101. 0.0 1695.4 * 1 0731 452 1155. 55.2 1711.7 * 1 1331 812 136. 0.0 1696.9

1 0132 93 104. 0.0 1695.4 * 1 0732 453 1153. 54.9 1711.7 * 1 1332 813 135. 0.0 1696.9

1 0133 94 106. 0.0 1695.5 * 1 0733 454 1152. 54.5 1711.7 * 1 1333 814 134. 0.0 1696.9

1 0134 95 109. 0.0 1695.5 * 1 0734 455 1151. 54.2 1711.6 * 1 1334 815 133. 0.0 1696.9

1 0135 96 Ill. 0.0 1695.5 * 1 0735 456 1149. 53.9 1711.6 * 1 1335 816 132. 0.0 1696.9

1 0136 97 114. 0.0 1695.6 * 1 0736 457 1148. 53.6 1711.6 * 1 1336 817 131. 0.0 1696.8

1 0137 98 117. 0.0 1695.6 * 1 0737 458 1147. 53.3 1711.5 * 1 1337 818 130. 0.0 1696.8

1 0138 99 120. 0.0 1695.7 * 1 0738 459 1145. 52.9 1711.5 * 1 1338 819 129. 0.0 1696.8

1 0139 100 122. 0.0 1695.7 * 1 0739 460 1144. 52.6 1711.5 * 1 1339 820 128. 0.0 1696.8

1 0140 101 125. 0.0 1695.7 * 1 0740 461 1143. 52.3 1711.5 * 1 1340 821 127. 0.0 1696.8

1 0141 102 127. 0.0 1695.8 * 1 0741 462 1141'. 52.0 1711.4 * 1 1341 822 126. 0.0 1696.8

1 0142 103 130. 0.0 1695.8 * 1 0742 463 1140. 51.7 1711.4 * 1 1342 823 125. 0.0 1696.8

1 0143 104 132. 0.0 1695.8 * 1 0743 464 1139. 51.4 1711.4 * 1 1343 824 125. 0.0 1696.8

1 0144 105 135. 0.0 1695.9 * 1 0744 465 1138. 51.0 1711.3 * 1 1344 825 124. 0.0 1696.7

1 0145 106 137. 0.0 1695.9 * 1 0745 466 1136. 50.7 1711.3 * 1 1345 826 123. 0.0 1696.7

1 0146 107 139. 0.0 1695.9 * 1 0746 467 1135. 50.4 1711.3 * 1 1346 827 122. 0.0 1696.7

1 0147 108 141. 0.0 1696.0 * 1 0747 468 1134. 50.1 1711.3 * 1 1347 828 122. 0.0 1696.7

1 0148 109 144. 0.0 1696.0 * 1 0748 469 1132. 49.8 1711.2 * 1 1348 829 12l. 0.0 1696.7

1 0149 110 146. 0.0 1696.0 * 1 0749 470 1131. 49.5 1711.2 * 1 1349 830 120. 0.0 1696.7

1 0150 111 148. 0.0 1696.1 * 1 0750 471 1130. 49 .• 2 1711.2 * 1 1350 831 119. 0.0 1696.7

1 0151 112 150. 0.0 1696.1 * 1 0751 472 1129. 48.9 1711.1 * 1 1351 832 119. 0.0 1696.7

1 0152 113 152. 0.0 1696.1 * 1 0752 473 1127. 48.5 1711.1 * 1 1352 833 118. 0.0 1696.7

1 0153 114 154. 0.0 1696.1 * 1 0753 474 1126. 48.2 1711.1 * 1 1353 834 117. 0.0 1696.6

1 0154 115 156. 0.0 1696.2 * 1 0754 475 1125. 47.9 1711.1 * 1 1354 835 116. 0.0 1696.6

1 0155 116 159. 0.0 1696.2 * 1 0755 476 1124. 47.6 1711.0 * 1 1355 836 115. 0.0 1696.6

1 0156 117 161. 0.0 1696.2 * 1 0756 477 1122. 47.3 1711.0 * 1 1356 837 115. 0.0 1696.6

1 0157 118 163. 0.0 1696.3 * 1 0757 478 1121. 47.0 1711.0 * 1 1357 838 114. 0.0 1696.6

1 0158 119 165. 0.0 1696 ..3 * 1 0758 479 1120. 46.7 1711.0 * 1 1358 839 113. 0.0 1696.6

1 0159 120 167. 0.0 1696.3 * 1 0759 480 1118. 46.4 1710.9 * 1 1359 840 112. 0.0 1696.6 •1 0200 121 169. 0.0 1696.4 * 1 0800 481 1117. 46.1 1710.9 * 1 1400 841 111. 0.0 1696.6

1 0201 122 17l. 0.0 1696.4 * 1 0801 482 1116. 45.8 1710.9 * 1 1401 842 110. 0.0 1696.5

1 0202 123 172. 0.0 1696.4 * 1 0802 483 1115. 45.5 1710.8 * 1 1402 843 109. 0.0 1696.5

1 0203 124 174. 0.0 1696.4 * 1 0803 484 1113. 45.2 1710.8 * 1 1403 844 108. 0.0 1696.5

1 0204 125 176. 0.0 1696.5 * 1 0804 485 1112. 44.9 1710.8 * 1 1404 845 107. 0.0 1696.5

1 0205 126 178. 0.0 1696.5 * 1 0805 486 1111. 44.6 1710.8 * 1 1405 846 107. 0.0 1696.5

1 0206 127 180. 0.0 1696.5 * 1 0806 487 1110. 44.2 1710.7 * 1 1406 847 106. 0.0 1696.5



1 0207 128 182. 0.0 1696.5 * 1 0807 488 1108. 43.9' 1710.7 * 1 1407 848 105. 0.0 1696.5
1 0208 129 183. 0.0 1696.6 * 1 0808 489 1107. 43.6 1710.7 * 1 1408 849 104. 0.0 1696.5
1 0209 130 185. 0.0 1696.6 * 1 0809 490 1106. 43.3 1710.6 * 1 1409 850 103. 0.0 1696.4

• 1 0210 131 187. 0.0 1696.6 * 1 0810 491 1105. 43.0 1710.6 * 1 1410 851 102. 0.0 1696.4
1 0211 132 189. 0.0 1696.6 * 1 0811 492 1103. 42.7 1710.6 * 1 1411 852 101. 0.0 1696.4
1 0212 133 190. 0.0 1696.7 * 1 0812 493 1102. 42.4 1710.6 * 1 1412 853 100. 0.0 1696.4
1 0213 134 1.92. 0.0 1696.7 * 1 0813 494 1101. 42.1 1710.5 * 1 1413 854 99. 0.0 1696.4
1 0214 135 193. 0.0 1696.7 * 1 0814 495 1100. 41.8 1710.5 * 1 1414 855 98. 0.0 1696.4
1 0215 136 195. 0.0 1696.7 * 1 0815 496 1098. 41.5 1710.5 * 1 1415 856 97. 0.0 1696.4
1 0216 137 197. 0.0 1696.8 * 1 0816 497 1097. 41.2 1710.5 * 1 1416 857 96. 0.0 1696.3
1 0217 138 198. 0.0 1696.8 * 1 0817 498 1096. 40.9 1710.4 * 1 1417 858 96. 0.0 1696.3
1 0218 139 200. 0.0 1696.8 * 1 0818 499 1095. 40.6 1710.4 * 1 1418 859 95. 0.0 1696.3
1 0219 140 201. 0.0 1696.8 * 1 0819 500 1093. 40.3 1710.4 * 1 1419 860 94. 0.0 1696.3
1 0220 141 202. 0.0 1696.8 * 1 0820 501 1092. 40.0 1710.3 * 1 1420 861 93. 0.0 1696.3
1 0221 142 204. 0.0 1696.9 * 1 0821 502 1091. 39.7 1710.3 * 1 1421 862 92. 0.0 1696.3
1 0222 143 205. 0.0 1696.9 * 1 0822 503 1089. 39.4 1710.3 * 1 1422 863 91. 0.0 1696.3
1 0223 144 207. 0.0 1696.9 * 1 0823 504 1088. 39.1 1710.3 * 1 1423 864 90. 0.0 1696.3
1 0224 145 208. 0.0 1696.9 * 1 0824 505 1087. 38.7 1710.2 * 1 1424 865 89. 0.0 1696.2
1 0225 146 209. 0.0 1696.9 * 1 0825 506 1086. 38.4 1710.2 * 1 1425 866 88. 0.0 1696.2
1 0226 147 210. 0.0 1696.9 * 1 0826 507 1084. 38.1 1710.2 * 1 1426 867 87. 0.0 1696.2
1 0227 148 211. 0.0 1697.0 * 1 0827 508 1083. 37.8 1710.2 * 1 1427 868 86. 0.0 1696.2
1 0228 149 212. 0.0 1697.0 * 1 0828 509 1082. 37.5 1710.1 * 1 1428 869 85. 0.0 1696~2

1 0229 150 213. 0.0 1697.0 * 1 0829 510 1081. 37.2 1710.1 * 1 1429 870 83. 0.0 1696.2
1 0230 151 214. 0.0 1697.0 * 1 0830 511 1079. 36.9 1710.1 * 1 1430 871 82. 0.0 1696.1
1 0231 152 143. 0.0 1697.0 * 1 0831 512 1078. 36.6 1710.0 * 1 1431 872 81. 0.0 1696.1
1 0232 153 238. 0.0 1698.2 * 1 0832 513 1077. 36.3 1710.0 * 1 1432 873 79. 0.0 1696.1
1 0233 154 215. 0.0 1698.0 * 1 0833 514 1075. 36.0 1710.0 * 1 1433 874 78. 0.0 1696.1
1 0234 155 218. 0.0 1698.0 * 1 0834 515 1074. 35.7 1710.0 * 1 1434 875 76. 0.0 1696.1
1 0235 156 219. 0.0 1698.1 * 1 0835 516 1072. 35.4 1709.9 * 1 1435 876 75. 0.0 1696.0
1 0236 157 220. 0.0 1698.1 * 1 0836 517 1071. 35.1 1709.9 * 1 1436 877 73. 0.0 1696.0
1 0237 158 221. 0.0 1698.1 * 1 0837 518 1069. 34.8 1709.8 * 1 1437 878 72. 0.0 1696.0
1 0238 159 222. 0.0 1698.1 * 1 0838 519 1067. 34.5 1709.8 * 1 1438 879 71. 0.0 1696.0
1 0239 160 223. 0.0 1698.1 * 1 0839 520 1066. 34.1 1709.8 * 1 1439 880 69. 0.0 1696.0
1 0240 161 224. 0.0 1698.1 * 1 0840 521 1064. 33.8 1709.7 * 1 1440 881 68. 0.0 1695.9
1 0241 162 225. 0.0 1698.1 * 1 0841 522 1062. 33.5 1709.7 * 1 1441 882 67. 0.0 1695.9
1 0242 163 226. O~O 1698.1 * 1 0842 523 1061. 33.2 1709.7 * 1 1442 883 66. 0.0 1695.9
1 0243 164 227. 0.0 1698.1 * 1 0843 524 1059. 32.9 1709.6 * 1 1443 884 64. 0.0 1695.9
1 0244 165 228. 0.0 1698.1 * 1 0844 525 1057. 32.6 1709.6 * 1 1444 885 63. 0.0 1695.9
1 0245 166 229. 0.0 1698.2 * 1 0845 526 1056. 32.3 1709.6 * 1 1445 886 62. 0.0 1695.9
1 0246 167 230. 0.0 1698.2 * 1 0846 527 1054. 32.0 1709.5 * 1 1446 887 61. 0.0 1695.8
1 0247 168 231. 0.0 r'698.2 * 1 0847 528 1052. 31. 7 1709.5 * 1 1447 888 60. 0.0 1695.8
1 0248 169 232. 0.0 1698.2 * 1 0848 529 1050. 31.4 1709.4 * 1 1448 889 59. 0.0 1695.8
1 0249 170 233. 0.0 1698.2 * 1 0849 530 1049. 31.0 1709.4 * 1 1449 890 58. 0.0 1695.8
1 0250 171 234. 0.0 1698.2 * 1 0850 531 1047. 30.7 1709.4 * 1 1450 891 57. O~ a 1695.8
1 0251 172 235. 0.0 1698 ~ 2 * 1 0851 532 1045. 30.4 1709.3 * 1 1451 892 56. O. a 1695.8
1 0252 173 236. 0.0 1698.2 * 1 0852 533 1043. 30.1 1709.3 * 1 1452 893 55. 0.0 1695.8
1 0253 174 238. 0.0 1698.2 * 1 0853 534 1042. 29.7 1709.3 * 1 1453 894 54. 0.0 1695.8
1 0254 175 239. 0.0 1698.3 * 1 0854 535 1040. 29.4 1709.2 * 1 1454 895 54. 0.0 1695.8

• 1 0255 176 240. 0.0 1698.3 * 1 0855 536 1038. 29.1 1709.2 * 1 1455 896 53. 0.0 1695.7
1 0256 177 241. 0.0 1698.3 * 1 0856 537 1036. 28.7 1709.1 * 1 1456 897 52. 0.0 1695.7
1 0257 178 242. 0.0 1698.3 * 1 0857 538 1034. 28.4 1709.1 * 1 1457 898 51. 0.0 1695.7
1 0258 179 243. 0.0 1698.3 * 1 0858 539 1033. 28.1 1709.1 * 1 1458 899 SO. 0.0 1695.7
1 0259 180 245. 0.0 1698.3 * 1 0859 540 1031. 27.7 1709.0 * 1 1459 900 50. 0.0 1695.7
1 0300 181 246. 0.0 1698.3 * 1 0900 541 1029. 27.4 1709.0 * 1 1500 901 49. 0.0 1695.7
1 0301 182 247. 0.0 1698.3 * 1 0901 542 1027. 27.0 1708.9 * 1 1501 902 48. 0.0 1695.7
1 0302 183 248. 0.0 1698.3 * 1 0902 543 1025. 26.7 1708.9 * 1 1502 903 47. 0.0 1695.7
1 0303 184 250. 0.0 1698.4 * 1 0903 544 1023. 26.3 1708.9 * 1 1503 904 47. 0.0 1695.7
1 0304 185 252. 0.0 1698.4 * 1 0904 545 1021. 26.0 1708.8 * 1 1504 905 46. 0.0 1695.6
1 0305 186 255. 0.0 1698.4 * 1 0905 546 1019. 25.6 1708.8 * 1 1505 906 46. 0.0 1695.6
1 0306 187 258. 0.0 1698.4 * 1 0906 547 1017. 25.2 1708.7 * 1 1506 907 46. 0.0 1695.6
1 0307 188 261. 0.0 1698.5 * 1 0907 548 1015. 24.9 1708.7 * 1 1507 908 45. 0.0 1695.6
1 0308 189 264. 0.1 1698.5 * 1 0908 549 1013. 24.5 1708.7 * 1 1508 909 45. 0.0 1695.6
1 0309 190 267. 0.1 1698.5 * 1 0909 550 1011. 24.1 1708.6 * 1 1509 910 44. 0.0 1695.6
1 0310 191 270. 0.1 1698.6 * 1 0910 551 1009. 23.7 1708.6 * 1 1510 911 44. 0.0 1695.6
1 0311 192 273. 0.1 1698.6 * 1 0911 552 1007. 23.4 1708.5 * 1 1511 912 43. 0.0 1695.6
1 0312 193 276. 0.1 1698.6 * 1 0912 553 1005. 23.0 1708.5 * 1 1512 913 43. 0.0 1695.6
1 0313 194 279. 0.1 1698.7 * 1 0913 554 1003. 22.6 1708.4 * 1 1513 914 42. 0.0 1695.6
1 0314 195 283. 0.1 1698.7 * 1 0914 555 1001. 22.2 1708.4 * 1 1514 915 42. 0.0 1695.6
1 0315 196 286. 0.1 1698.7 * 1 0915 556 999. 21.8 1708.3 * 1 1515 916 41. 0.0 1695.6
1 0316 197 290. 0.1 1698.8 * 1 0916 557 996. 21.4 1708.3 * 1 1516 917 41. 0.0 1695.6
1 0317 19B 295. 0.1 1698.8 * 1 0917 558 994. 21.0 1708.2 * 1 1517 918 40. 0.0 1695.6
1 0318 199 303. 0.1 1698.9 * 1 0918 559 992. 20.6 1708.2 * 1 1518 919 40. 0.0 1695.6
1 0319 200 314. 0.1 1699.0 * 1 0919 560 990. 20.2 1708.1 * 1 1519 920 39. 0.0 1695.5
1 0320 201 322. 0.1 1699.1 * 1 0920 561 988. 19.7 1708.1 * 1 1520 921 39. 0.0 1695.5
1 0321 202 335. 0.1 1699.2 * 1 0921 562 985. 19.3 1708.1 * 1 1521 922 38. 0.0 1695.5
1 0322 203 349. 0.1 1699.4 * 1 0922 563 983. 18.9 1708.0 * 1 1522 923 38. 0.0 1695.5
1 0323 204 365. 0.2 1699.5 * 1 0923 564 980. 18.5 1707.9 * 1 1523 924 37. 0.0 1695.5
1 0324 205 381. 0.2 1699.7 * 1 0924 565 976. 18.1 1707.9 * 1 1524 925 37. 0.0 1695.5
1 0325 206 398. 0.2 1699.8 * 1 0925 566 97:L 17.6 1707.8 * 1 1525 926 37. 0.0 1695.5
1 0326 2·07 414. 0.2 1700.0 * 1 0926 567 969. 17.2 1707.7 * 1 1526 927 36. 0.0 1695.5

1 0327 20B 424. 0.3 1700.1 * 1 0927 568 966. 16.8 1707.6 * 1 1527 928 36. 0.0 1695.5

1 0328 209 437. 0.3 1700.2 * 1 0928 569 963. 16.3 1707.6 * 1 1528 929 35. 0.0 1695.5
1 0329 210 452. 0.4 1700.4 * 1 0929 570 959. 15.9 1707.5 * 1 1529 930 35. 0.0 1695.5

1 0330 211 468. 0.4 1700.5 * 1 0930 571 956. 15.5 1707.4 * 1 1530 931 35. 0.0 1695.5
1 0331 212 485. 0.5 1700.7 * 1 0931 572 952. 15.0 1707.3 * 1 1531 932 34. 0.0 1695.5

1 0332 213 505. 0.6 1700.9 * 1 0932 573 949. 14.6 1707.3 * 1 1532 933 34. 0.0 1695.5

1 0333 214 530. 0.6 1701.2 * 1 0933 574 945. 14.2 1707.2 * 1 1533 934 34. 0.0 1695.5
1 0334 215 561. 0.7 1701.5 * 1 0934 575 942. 13.8 1707.1 * 1 1534 935 33. 0.0 1695.5

1 0335 216 599. 0.9 1701.9 * 1 0935 576 938. 13.3 1707.0 * 1 1535 936 33. 0.0 1695.5

1 0336 217 625. 1.0 1702.2 * 1 0936 577 935. 12.9 1707.0 * 1 1536 937 32. 0.0 1695.4

1 0337 218 647. 1.3 1702.5 * 1 0937 578 931. 12.5 1706.9 * 1 1537 938 32. 0.0 1695.4

1 0338 219 674. 1.5 1702.9 * 1 0938 579 928. 12.0 1706.8 * 1 1538 939 32. 0.0 1695.4

1 0339 220 706. 1.8 1703.3 * 1 0939 580 924. 11.6 1706.8 * 1 1539 940 31. 0.0 1695.4

• 1 0340 221 740. 2.2 1703.8 * 1 0940 581 921. 11.2 1706.7 * 1 1540 941 31. 0.0 1695.4

1 0341 222 759. 2.6 1704.1 * 1 0941 582 918. 10.7 1706.6 * 1 1541 942 31. 0.0 1695.4
1 0342 223 772. 3.0 1704 .. 3 * 1 0942 583 914. 10.3 1706.5 * 1 1542 943 30. 0.0 1695.4
1 0343 224 785. 3.5 1704.5 * 1 0943 584 911. 9.9 1706.5 * 1 1543 944 30. 0.0 1695.4
1 0344 225 801. 4.0 1704 ~ 7 * 1 0944 585 907. 9.4 1706.4 * 1 1544 945 30. 0.0 1695.4
1 0345 226 818. 4.6 1705.0 * 1 0945 586 904. 9.0 1706.. 3 * 1 1545 946 29. 0.0 1695.4
1 0346 227 837. 5.3 1705.2 * 1 0946 587 900. 8.6 1706.2 * 1 1546 947 29. 0.0 1695.4



1 0347 228 857. 6.0 1705.5 * 1 0947 588 897. 8.:2 . 1706.2 * 1 1547 948 28. 0.0 1695.4
1 0348 229, 879. 6.B 1705.9 * 1 0948 589 B94. 7.7 1706.1 * 1 1548 949 28. 0.0 1695.4

1 0349 230 893. 7.7 1706.1 * 1 0949 590 890. 7.3 1706.0 * 1 1549 950 27. 0.0 1695.4

1 0350 231 901. 8.6 1706.2 * 1 0950 591 881. 6.9 1705.9 * 1 1550 951 27. 0.0 1695.4 •1 0351 232 909. 9.6 1706.4 * 1 0951 592 870. 6.5 1705.7 * 1 1551 952 26. 0.0 1695.4

1 0352 233 918. 10.8 1706.6 * 1 0952 593 859. 6.1 1705.6 * 1 1552 953 25. 0.0 1695.3

1 0353 234 928. 12.0 1706.8 * 1 0953 594 848. 5.7 1705.4 * 1 1553 954 24. 0.0 1695.3

1 0354 235 938. 13.3 1707.0 * 1 0954 595 837. 5.3 1705.2 * 1 1554 955 23. 0.0 1695.3

1 0355 236 950. 14.7 1707.3 * 1 0955 596 827. 5.0 1705.1 * 1 1555 956 23. 0.0 1695.3
1 0356 237 961. 16.2 1707.5 * 1 0956 597 817. 4.6 1705.0 * i 1556 957 22. 0.0 1695.3
1 0357 238 974. 17.8 1707.8 * 1 0957 59B 808. 4.3 1704.8 * 1 1557 958 21. 0.0 1695.3
1 0358 239 986. 19.4 1708.1 * 1 0958 599 799. 4.0 1704.7 * 1 1558 959 20. 0.0 1695.3

1 0359 240 995. 21.1 1708.3 * 1 0959 600 790. 3.6 1704.6 * 1 1559 960 19. 0.0 1695.3
1 0400 241 1004. 22.8 1708.5 * 1 1000 601 781. 3.3 1704.4 * 1 1600 961 18. 0.0 1695.3
1 0401 242 1014. 24.6 1708.7 * 1 1001 602 773. 3.0 1704.3 * 1 1601 962 18. 0.0 1695.3
1 0402 243 1024. 26.4 1708.9 * 1 1002 603 764. 2.7 1704.2 * 1 1602 963 17. 0.0 1695.2
1 0403 244 1034. 28.3 1709.1 * 1 1003 604 756. 2.4 1704.1 * 1 1603 964 16. 0.0 1695.2

1 0404 245 1044. 30.2 1709.3 * 1 1004 605 740. 2.2 1703.8 * 1 1604 965 15. 0.0 1695.2

1 0405 246 1054. 32.1 1709.5 * 1 1005 606 715. 1.9 1703.5 * 1 1605 966 15. 0.0 1695.2

1 0406 247 1065. 34.0 1709.8 * 1 1006 607 693. 1.7 1703.1 * 1 1606 967 14. 0.0 1695.2
1 0407 248 1075. 35.9 1710.0 * 1 1007 608 673. 1.5 1702.9 * 1 1607 968 14. 0.0 1695.2

1 0408 249 1083. 37.8 1710.2 * 1 1008 609 656. 1.4 1702.6 * 1 1608 969 13. 0.0 1695.2

1 0409 250 1091. 39.7 1710.3 * 1 1009 610 641. 1.2 1702.4 * 1 1609 970 12. 0.0 1695.2

1 0410 251 1099. 41.6 1710.5 * 1 1010 611 627. 1.1 1702.2 * 1 1610 971 12. 0.0 1695.2

1 0411 252 1107. 43.5 1710.7 * 1 1011 612 615. 1.0 1702.0 * 1 1611 972 11. 0.0 1695.2

1 0412 253 1114. 45.4 1710.8 * 1 1012 613 592. 0.9 1701.8 * 1 1612 973 11. 0.0 1695.2

1 0413 254 1122. 47.2 1711.0 * 1 1013 614 572. O.B 1701.6 * 1 1613 974 10. 0.0 1695.1

1 0414 255 1129. 49.0 1711.2 * 1 1014 615 558. 0.7 1701.4 * 1 1614 975 10. 0.0 1695.1

1 0415 256 1137. 50.8 1711.3 * 1 1015 616 547. 0.7 1701.3 * 1 1615 976 9. 0.0 1695.1
1 0416 257 1144. 52.5 1711.5 * 1 1016 617 540. 0.7 1701.3 * 1 1616 977 9. 0.0 1695.1

1 0417 258 1151. 54.2 1711.6 * 1 1017 618 534. 0.7 1701.2 * 1 1617 978 9. 0.0 1695.1

1 0418 259 1158. 55.9 1711.8 * 1 1018 619 530. 0.6 1701.2 * 1 1618 979 8. 0.0 1695.1
1 0419 260 1164. 57.5 1711.9 * 1 1019 620 526. 0.6 1701.1 * 1 1619 980 8. 0.0 1695.1

1 0420 261 1170. 59.0 1712.0 * 1 1020 621 522. 0.6 1701.1 * 1 1620 981 8. 0.0 1695.1

1 0421 262 1174. 60.5 1712.1 * 1 1021 622 520. 0.6 1701.1 * 1 1621 982 7. 0.0 1695.1

1 0422 263 1178. 61.9 1712.2 * 1 1022 623 517. 0.6 1701.0 * 1 1622 983 7. 0.0 1695.1

1 0423 264 1182. 63.2 1712.3 * 1 1023 624 515. 0.6 1701.0 * 1 1623 984 7. 0.0 1695.1

1 0424 265 1186. 64.5 1712 ~4 * 1 1024 625 512. 0.6 1701.0 * 1 1624 985 6. 0.0 1695.1

1 0425 266 1190. 65.7 1712.5 * 1 1025 626 510. 0.6 1701.0 * 1 1625 986 6. 0.0 1695.1

1 0426 267 1193. 66.9 1712.6 * 1 1026 627 SOB. 0.6 1700.9 * 1 1626 9B7 6. 0.0 1695.1

1 0427 268 1196. 68.0 1712.7 * 1 1027 628 506. 0.6 1700.9 * 1 1627 988 6. 0.0 1695.1

1 0428 269 1199. 69.0 1712.8 * 1 1028 629 504. 0.6 1700.9 * 1 1628 989 5. 0.0 1695.1

1 0429 270 1202. 69.9 1712.B * 1 1029 630 502. 0.5 1700.9 * 1 1629 990 5. 0.0 1695.1

1 0430 271 1204. 70.B 1712.9 * 1 1030 631 500. 0.5 1700.9 * 1 1630 991 5. 0.0 1695.1

1 0431 272 1207. 71.7 1712.9 * 1 1031 632 49B. 0.5 1700.8 * 1 1631 992 5. 0.0 1695.1

1 0432 273 1209. 72.5 1713.0 * 1 1032 633 496. 0.5 1700.B * 1 1632 993 4. 0.0 1695.1

1 0433 274 1211. 73.3 1713.1 * 1 1033 634 494. 0.5 1700.8 * 1 1633 994 4. 0.0 1695.1

1 0434 275 1213. 74.0 1713.1 * 1 1034 635 492. 0.5 1700.8 * 1 1634 995 4. 0.0 1695.1

1 0435 276 1215. 74.8 1713.2 * 1 1035 636 491. 0.5 1700.8 * 1 1635 996 4. 0.0 1695.1 .'1 0436 277 1217. 75.5 1713.2 * 1 1036 637 489. 0.5 1700.8 * 1 1636 997 4. 0.0 1695.1

1 0437 278 1219. 76.2 1713.3 * 1 1037 638 487. 0.5 1700.7 * 1 1637 998 4. 0.0 1695.1

1 0438 279 1221. 76.9 1713.3 * 1 1038 639 485. 0.5 1700.7 * 1 1638 999 3. 0.0 1695.0

1 0439 280 1223. 77.6 1713.4 * 1 1039 640 4B4. 0.5 1700.7 * 1 16391000 3. 0.0 1695.0

1 0440 281 1225. 78.3 1713.4 * 1 1040 641 482. 0.5 1700.7 * 1 16401001 3. 0.0 1695.0

1 0441 282 1227. 79.0 1713.5 * 1 1041 642 480. 0.5 1700.7 * 1 16411002 3. 0.0 1695.0

1 0442 2B3 1229. 79.7 1713.5 * 1 1042 643 47B. 0.5 1700.6 * 1 16421003 3. 0.0 1695.0

1 0443 284 1231. 80.4 1713.6 * 1 1043 644 477. 0.5 1700.6 * 1 16431004 3. 0.0 1695.0

1 0444 285 1233. 81.1 1713.6 * 1 1044 645 475. 0.5 1700.6 * 1 16441005 3. 0.0 1695.0

1 0445 286 1235. 81.8 1713.7 * 1 1045 646 473. 0.4 1700.6 * 1 16451006 3. 0.0 1695.0

1 0446 287 1237. 82.5 1713.7 * 1 1046 647 472. 0.4 1700.6 * 1 16461007 2. 0.0 1695.0

1 0447 288 1239. 83.2 1713.8 * 1 1047 648 470. 0.4 1700.6 * 1 16471008 2. 0.0 1695.0

1 0448 289 1241. 84.0 1713.8 * 1 1048 649 469. 0.4 1700.5 * 1 16481009 2. 0.0 1695.0

1 0449 290 1243. 84.7 1713.9 * 1 1049 650 467. 0.4 1700.5 * 1 16491010 2. 0.0 1695.0

1 0450 291 1245. 85.5 1713.9 * 1 1050 651 466. 0.4 1700.5 * 1 16501011 2. 0.0 1695.0

1 0451 292 1248. 86.3 1714.0 * 1 1051 652 464. 0.4 1700.5 * 1 16511012 2. 0.0 1695.0

1 0452 293 1249. 87.0 1714.0 * 1 1052 653 463. 0.4 1700.5 * 1 16521013 2. 0.0 1695.0

1 0453 294 1251. 87.7 1714.1 * 1 1053 654 461. 0.4 1700.5 * 1 16531014 2. 0.0 1695.0

1 0454 295 1253. 88.4 1714.1 * 1 1054 655 460. 0.4 1700.5 * 1 16541015 2. 0.0 1695.0

1 0455 296 1254. 89.1 1714.2 * 1 1055 656 459. 0.4 1700.4 * 1 16551016 2. 0.0 1695.0

1 0456 297 1256. 89.7 1714.2 * 1 1056 657 457. 0.4 1700.4 * 1 16561017 2. 0.0 1695.0

1 0457 298 1257. 90.3 1714.2 * 1 1057 658 456. 0.4 1700.4 * 1 16571018 1. 0.0 1695.0

1 0458 299 1259. 90.9 1714.3 * 1 105B 659 454. 0.4 1700.4 * 1 16581019 1. 0.0 1695.0

1 0459 300 1260. 91.4 1714.3 * 1 1059 660 453. 0.4 1700.4 * 1 16591020 1. 0.0 1695.0

1 0500 301 1261. 91.9 1714.3 * 1 1100 661 451. 0.4 1700.4 * 1 17001021 1. 0.0 1695.0

1 0501 302 1262. 92.4 1714.4 * 1 1101 662 450. 0.4 1700.4 * 1 17011022 1. 0.0 1695.0

1 0502 303 1263. 92.9 1714.4 * 1 1102 663 449. 0.4 1700.3 * 1 17021023 1. 0.0 1695.0

1 0503 304 1264. 93.3 1714.4 * 1 1103 664 447. 0.4 1700.3 * 1 17031024 1. 0.0 1695.0

1 0504 305 1265. 93.7 1714.5 * 1 1104 665 446. 0.4 1700.3 * 1 17041025 1. 0.0 1695.0

1 0505 306 1266. 94.0 1714.5 * 1 1105 666 445. 0.3 1700.3 * 1 17051026 1. 0.0 1695.0

1 0506 307 1267. 94.4 1714.5 * 1 1106 667 443. 0.3 1700.3 * 1 17061027 1. 0.0 1695.0

1 0507 308 1267. 94.7 1714.5 * 1 1107 668 442. 0.3 1700.3 * 1 17071028 1. 0.0 1695.0

1 0508 309 126B. 94.9 1714.5 * 1 110B 669 441. 0.3 1700.3 * 1 17081029 1. 0.0 1695.0

1 0509 310 1269. 95.2 1714.5 * 1 1109 670 439. 0.3 1700.3 * 1 17091030 1. 0.0 1695.0

1 0510 311 1269. 95.4 1714.6 * 1 1110 671 43B. 0.3 1700.2 * 1 17101031 1. 0.0 1695.0

1 0511 312 1270. 95.6 1714.6 * 1 1111 672 437. 0.3 1700.2 * 1 17111032 1. 0.0 1695.0

1 0512 313 1270. 95.7 1714.6 * 1 1112 673 435. 0.3 1700.2 * 1 17121033 1. 0.0 1695.0

1 0513 314 1270. 95.9 1714.6 * 1 1113 674 434. 0.3 1700.2 * 1 17131034 1. 0.0 1695.0

1 0514 315 1271. 96.0 1714.6 * 1 1114 675 432. 0.3 1700.2 * 1 17141035 1. 0.0 1695.0

1 0515 316 1271. 96.1 1714.6 * 1 1115 676 431. 0.3 1700.2 * 1 17151036 1. 0.0 1695.0

1 0516 317 1271. 96.2 1714.6 * 1 1116 677 429. 0.3 1700.2 * 1 17161037 1. 0.0 1695.0

1 0517 318 1271. 96.2 1714.6 * 1 1117 67B 428. 0.3 1700.1 * 1 1717103B 1. 0.0 1695.0

1 0518 319 1271. 96.2 1714.6 * 1 1118 679 427. 0.3 1700.1 * 1 17181039 1. 0.0 1695.0

1 0519 320 1271. 96.2 1714.6 * 1 1119 6BO 425. 0".3 1700.1 * 1 17191040 1. 0.0 1695. a •1 0520 321 1271. 96.2 1714.6 * 1 1120 681 423. 0.3 1700.1 * 1 17201041 1. 0.0 1695.0

1 0521 322 1271. 96.2 1714.6 * 1 1121 682 421. 0.3 1700.1 * 1 17211042 1. 0.0 1695.0

1 0522 323 1271. 96.1 1714.6 * 1 1122 683 419. 0.3 1700.1 * 1 17221043 1. 0.0 1695.0

1 0523 324 1271. 96.1 1714.6 * 1 1123 684 417. 0.3 1700.0 * 1 17231044 O. 0.0 1695.0

1 0524 325 1270. 96.0 1714.6 * 1 1124 685 415. 0.2 1700.0 * 1 17241045 O. 0.0 1695.0

1 0525 326 1270. 95.9 1714.6 * 1 1125 686 410. 0.2 1700.0 * 1 17251046 O. 0.0 1695.0

1 0526 327 1270. 95.7 1714.6 * 1 1126 687 406. 0.2 1699.9 * 1 17261047 O. 0.0 1695.0



1 0527 328 1270. 95.6 1714.6 1 1127 688 403. 0.2' 1699.9 * 1 17271048 O. 0.0 1695.0
1 0528 329 1269. 95.5 1714.6 1 1128 689 400. 0.2 1699.9 * 1 17281049 O. 0.0 1695.0
1 0529 330 1269. 95.3 1714.6 1 1129 690 397. 0.2 1699.8 * 1 17291050 O. 0.0 1695.0

• 1 0530 331 1269. 95.1 1714.5 * 1 1130 691 393. 0.2 1699.8 * 1 17301051 O. 0.0 1695.0
1 0,531 332 1268. 94.9 1714.5 * 1 1131 692 390. 0.2 1699.8 * 1 17311052 O. 0.0 1695.0
1 0532 333 1268. 94.7 1714.5 * 1 1132 693 387. 0.2 1699.7 * 1 17321053 O. 0.0 1695.0
1 0533 334 1267. 94.5 1714.5 * 1 1133 694 384. 0.2 1699.7 * 1 173.31054 O. 0.0 1695.0
1 0534 335 1267. 94.2 1714.5 * 1 1134 695 381. 0.2 1699.7 * 1 17341055 O. 0.0 1695.0
1 0535 336 1266. 94.0 1714.5 * 1 1135 696 378. 0.2 1699.6 * 1 17351056 O. 0.0 1695.0
1 0536 337 1265. 93.7 1714.5 * 1 1136 697 375. 0.2 1699.6 * 1 17361057 O. 0.0 1695.0
1 0537 338 1265. 93.5 1714.4 * 1 1137 698 372. 0.2 1699.6 * 1 17371058 O. 0.0 1695 .. 0
1 0538 339 1264. 93.2 1714.4 * 1 1138 699 369. 0.2 1699.5 * 1 17381059 O. 0.0 1695.0
1 0539 340 1263. 92.9 1714.4 * 1 1139 700 366. 0.2 1699.5 * 1 17391060 O. 0.0 1695.0
1 0540 341 1263. 92.6 1714.4 * 1 1140 701 363. 0.2 1699.5 * 1 17401061 O. 0.0 1695.0
1 0541 342 1262. 92.3 1714.4 * 1 1141 702 360. 0.2 1699.5 * 1 17411062 O. 0.0 1695.0
1 0542 343 1261. 92.0 1714.3 * 1 1142 703 357. 0.1 1699.4 * 1 17421063 O. 0.0 1695.0
1 0543 344 1261. 91.7 1714.3 * 1 1143 704 354. 0.1 1699.4 * 1 17431064 O. 0.0 1695.0
1 0544 345 1260. 91.4 1714.3 * 1 1144 705 351. 0.1 1699.4 * 1 17441065 O. 0.0 1695.0
1 0545 346 1259. 91.1 1714.3 * 1 1145 706 349. 0.1 1699.4 * 1 17451066 O. 0.0 1695.0
1 0546 347 1258. 90.8 1714.3 * 1 1146 707 346. 0.1 1699.3 * 1 17461067 O. 0.0 1695.0
1 0547 348 1258. 90.4 1714.3 * 1 1147 708 343. 0.1 1699.3 * 1 17471068 O. 0.0 1695.0
1 0548 349 1257. 90.1 1714.2 * 1 1148 709 341. 0.1 1699.3 * 1 17481069 O. 0.0 1695.0
1 0549 350 1256. 89.8 1714.2 * 1 1149 710 338. 0.1 1699.2 * 1 17491070 O. 0.0 1695.0
1 0550 351 1255. 89.5 1714.2 * 1 1150 711 335. 0.1 1699.2 * 1 17501071 O. 0.0 1695.0
1 0551 352 1254. 89.1 1714.2 * 1 1151 712 333. 0.1 1699.2 * 1 17511072 O. 0.0 1695.0
1 0552 353 1254. 88.8 1714.1 * 1 1152 713 330. 0.1 1699.2 * 1 17521073 O. 0.0 1695.0
1 0553 354 1253. 88.5 1714.1 * 1 1153 714 327. 0.1 1699.1 * 1 17531074 O. 0.0 1695.0
1 0554 355 1252. 88.1 1714.1 * 1 1154 715 325. 0.1 1699.1 * 1 17541075 O. 0.0 1695.0
1 0555 356 1251. 87.8 1714.1 * 1 1155 716 322. 0.1 1699.1 * 1 17551076 O. 0.0 1695.0
1 0556 357 1250. 87.4 1714.1 * 1 1156 717 319. 0.1 1699.1 * 1 17561077 O. 0.0 1695.0
1 0557 358 1250. 87.1 1714.0 * 1 1157 718 316. 0.1 1699.0 * 1 17571078 O. 0.0 1695.0
1 0558 359 1249. 86.8 1714.0 * 1 1158 719 314. 0.1 1699.0 * 1 17581079 O. 0.0 1695.0
1 0559 360 1248. 86.4 1714.0 * 1 1159 720 309. 0.1 1699.0 * 1 17591080 O. 0.0 1695.0

*****'* ********* **** ****************************************************** **************** *************** ************************* **

PEAK 'FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 17.98-HR

(CFS) CHR)
(CFS)

1271. 5.32 1143. 508. 508. 508.
(INCHES) 1.491 1.985 1.985 1.985

(AC-FT) 567. 755. 755. 755.

PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE
6-HR 24-HR 72-HR 17.98-HR

(AC-FT) (HR)
96. 5.32 57. 19. 19. 19.

• PEAK STAGE TIME MAXIMUM AVERAGE STAGE
6-HR 24-HR 72-HR 17.98-HR

(FEET) (HR)
1714.61 5.32 1711.57 1702.14 1702.14 1702.14

CUMULATIVE AREA = 7.13 SQ MI

RUNOFF SUMMARY
FLOW IN CUBIC FEET PER SECOND

TIME IN HOURS, AREA IN SQUARE MILES

PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN MAXIMUM TIME OF
OPERATION STATION FLOW PEAK AREA STAGE MAX STAGE

6-HOUR 24-HOUR 72-HOUR

HYDROGRAPH AT
C559I 2474. 4.17 1162. 508. 508. 7.13

ROUTED TO
C5990 1271. 5.32 1143. 508. 508. 7.13

1714.61 5.32

*** NORMAL END OF HEC-1 ***

•



ApPENDIXD

HYDRAULIC ANALYSIS OF EMERGENCY, PRINCIPAL &
AUXILIARY OUTLET WORKS



)

Altemative G
Principal and Auxiliary Outlets

1__1 .j--------;.---t-----------.--.---
I No CloggingtNocIoaaing

4'x10'RCB I 1-60" RCP I
with trash with trash I No Clogging

rack headless rack headless i Inlet trash rack.~
at the inlet at the inlet ! 4'x10' AND 1·60" RCP

Elev. Q Q I Elev. Q
___--;-:~(ft.:;}-)::-::---_t_.---i(c=:::fs~)---+i (cfs) (ft) (cfs) __

1695.00 0 t- 0 1695.00 0 __
1696.00 50 I 22 1696.00 72

1----'1076-=-'98:.:..0::.:0:---+------:'15==-~· 62 1698.00 213
1---1-'-::7::.:0070'-:.0070---+----.:2:-::873---+-- 131 1700.00 i 414

1702.00 422 191 1702.00! 613
1704.00 515 237 i 1704.00 752
1706.00 613 276 I 1706.00 889
1708.00 675 308 1708.00 983

1 1:..::7:-:1_-='0.o70-='0_-+_---=7-=-:38.__~I_-338 ---.!71~I--!076__
1712.00 803 365 1712.00 1168

1----1-'-::7:-:1-72'-:.870---+-----:8:::276-----i 375 1712.80 I--T20f--
1714.00 858 391 1714.00 1248-
1714.50 870 397 1714.50 1267
1714.86 879 401 i 1714.86 1280
1715.00 881 403 1715.00 1283
1716.00 (906.., 414"\ 1320

1722.50 1052 477 1722.50 1529
1723.00 1062 481 1723.00 1543
1723.50 1072 I 484 1723.50, 1556
1724.00 1082 487 1724.00 I 1569
1724.50 1092 I 491 1724.50 1582

__1725.00 I 1102 ! ~_ 1725.00 --1596"
1725.50 1111 __ t--__.i~_ __L __!I~22___~_L
1726.00 1119 503 1726.00 1622
1726.50 1127 507 1726.50 1634
1727.00 1137 510 1727.00 I 1646
1727.50 1147 512 1727.50 i 1659
1728.00 1157 515 1728.00 i 1672
1728.50 1165 517 1728.50 I 1682

1--_-'-::17::.::2'79'-:.0070_--+_..---:-1-'-::17=::1:--_+__ 518 1729.00 I 1690
1729.50 1177 520 1729.50 1697
1730.00 I 1182 r-----s22 1730.00 1704-

P:\28900095\60\Calcs\hydraulcIFinal Rating all G\90%desTW&TRb.xls 
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Alternative G
Existing Emergency Spillway (:EXJsh~ PDr+'~O~f)

EXISTING EMERGENCY SPILLWAY RATING CURVE-- --------~----

I !

I : I
I I I

-------~---- 'S-- --
WEIR EQUATION: Q =CLH31 I------------,...----- ------i-----

Le =I 266.0 I Feet
--C-;-!--2~4-~!------- l---- ---
-------+-------+--------1--- --

~ , I I

Elev. I Q' I 1Area I Velocity I
(ft) (cfs) (sf) I (f/s) I

1712.80 0.0 L-9~ I 0.00 t
1714.00 I 0
1714.50 I 0

H-'O I 0.00 ___

-----r 0.0 J__Q:Q.9_1____
_1X14.8~ 0 0.01 0.00 I

1715.00 i 33 585.2 I 0.06 I
1716.00 777 851.2 i 0.91 I
1717.50 I 2,738 1250.2 2.19 I
1719.00 5,378 1649.2 I 3.26 ~
1720.50 8,551 2048.2 i 4.17

. 1721.50fTO~923 23142 i 4.72 1-------
~;;;:~- --~~::~~--1=i~:6:; J-=~'::;~ T----~~~
1723,0~f 14,826 1-2713:?a-05.46 --r-=--=_=
1723.50 I 16,213 I 2846.2 5.7W________
1724.00 i____ 17,641 I 2979.2 1~1.._.! ______
1724.50 I 19,108 r 3112.2 I 6.14 !
1725.00 I 20,613 +~4521-6.35 1-----_--

···~;~~~+~B~Ft;~;~R·~:~·..r===
-1726.50 125,353-1--3644.?j--- 6.~~= _~

1727.00 27,004 3777.2 7.15 i
1727.50 28,689 T 3910.2 7.34 i --
1728.00 30,408 I 4043.2 7.52 t
1728.50 32,160r4176.2 7.70 ------

1729.00 L-~1.91T+-i309.2-_-1_7.88 -=1===---==
1729.50 I 35,761 444~ ___, _____
1730.00 I 37,608 4575.2 8.22 I

P:\28900095\60\calcs\Hydraulc\Final Rating alt G\90%desTW&TRb.xls-EX. EM SP-CALC



Alternative G
Enlarged Emergency Spillway (~IA."'1d ro";-lCn... 0\0\.1,)

Enlarged emergen~yspillway rating curve - FUSE PL1UG GON§~F FLOODS ONLY ~ _
WEIR EQUATION: Q = CLH3~2 I '

i ' i
I / I i

1712.80 0 I H=O.O Fuse Plug In Tact i 0.0 0.00 I

1714.00 a I H=O.O Fuse Plug In Tact 0.0 0.00 I
I--:--=-c--~:-+--

1714.50 0 H=O.O Fuse Plug InT~ 0.0 0.00 t
1714.86 0 H=O.O Fuse Plug In T~-.-l_- 0.0 I 0.00
1715.00 ---764 --'-- H=2.2 Fuse Plug Blown 1--198.0_~ -3:86- ------- ----

1--:-1=71-,--,6:-.0:-0:-+----,1-,-:3,--3~'-::-9 -·H=3.2 Fuse Plug Blown--l-2S81) f-. 4.65 -·1----
1717.50 2,384 H=4.7 Fuse Plug Blown 423.0 5.64 I
1719.00 3,612 H=6.2 Fuse Plug Blown I 558.0 6.47
1720.50 5,000 H=7.7 Fuse Plug Blown! 693.0 7.21 I

1724.50 9,365 H=11.7 Fuse Plug Blown 1053.0 8.89 I

1727.50 13,188 H=14.7 Fuse Plug Blown 1323.0 I 9.97
1728.00 13,867 H=15.2 Fuse Plug Blown I 1368.0 10.14

__1728.50 14,557 H=15.7 Fuse Plug Blown 1413.0 10.30
1729.00 15,258 _H=16.2 Fuse Plug Blown 1458.0 10.46
1729.50 15,969 H=16.7 Fuse Plug Blown 1503.0 10.63
1730.00 16,692 I H=17.2 Fuse Plug Blown 1548:(}' 10.78 1·---·'--------

1. Assumes vertical side walls.

P:\28900095\60\calcs\Hydraulc\Final Rating alt G\90%desTW&TRb.xlsENLR. EM SP-CALC



£ .... ·""e £.""t~~"1 ' I W/J..;f
Proposed emergency spillway rating curve - total for IDF FLOODS ONLY.
Fuse plug HAS SCOURED out. 1 -I i ~ ---
Rating Curve for Proposed Emergency Spillway· Le + Lee i

I
!

I
--

Elev. Q I "I

(ft) (cfs)
I I
I

1712.80 0 I I I
- -----

1714.00 0 !
1714.50 0 i

I

1714.86 0 !

1715.00 797 I

-t-
I1716.00 2117

--
1717.50 I 5123 I
1719.00 8990

-j----

1720.50 13551
1721.50 16928 I
1722.00 18710 I i
1722.50 20551 I I

1723.00 22449 ~
1723.50 24403 I
1724.00 26411 I --

1724.50 28472 I
--- I1725.00 30585 -i1725.50 32747 I

1726.00 34959 I !

1726.50 37218 I---t=---
1727.00 39525 I ,

I I.

1727.50 I 41877 t !

1728.00 I 44275
1728.50 46717
1729.00 49202 I

! i
1729.50 51730
1730.00 54300

P:\28900095\60\Calcs\Hydraulc\Final Rating alt G\90%desTW&TRb.xls-EM SP Data
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---

--

ALTERNATIVE "G"
Composite Rating Curve

I No Clogg
I-------------r-------""-=-----

IT/Dam = 1726.5'I--- ----':...c..:--'--:::,.:-~~:..=----I

t Total Discharge1--_..__.__. ...__. . .._...l.---- _

I Through Spillways
------- I and Over

I Top of Prop. Dam
Elev_ i Q

(ft) I --->("-::cf--'-s)------1
1--__1_6-'"9_5-00 I 0

1696~'-----=-72:c--------l

---1-698J)Q~=-~r=-~21~__~_-=
1700.00 I 414
1702.00! 613
1704.00 i 752
1706.00 I 889

1---1-7-0-8-.0-0----t----~98-:-:3'------

1-_ 171 o-oo--j=- .--lq~===~_

--~~--~--- ~~!--=
1714.50 1267
1714.86 1280

I- --1---------------
1715.00 2080

'-=:~~:~~~ --f--=- ~~~-=-=
1-------

1719.00 10412
1720.50 15018
1721.50 18426

___-:1--=:7=:22::.:..-=--00.:---_f---__--=2:..::..0=:22::.:3=---_--l
1722.50 22080

---
1723.00 23992

1- 17-'--.:2::.:3:...:...5"-0__1--__25959
1724.00 2:-7-::-98"---'0---1

1724.50 30055
1725.00 I 32181
1725.50 I .--,--3_43--,---,5_7.__----1
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CURRENT DATE: 02-17-2000
CURRENT TIME: 09:58:56

FILE DATE: 10-13-1999
FILE NAME: COMB-G

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

FHWA CULVERT ANALYSIS
HY-8, VERSION 6.1

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

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

*

*

INLET *
TYPE *

CONVENTIONAL*
CONVENTIONAL'

n
.013
.013

MANNINGRISE
(ft)
5.00
4.00

SPAN
(ft)

5.00
10.00

*

* C * SITE DATA * CULVERT SHAPE,' MATERIAL, INLET *
* U ****************************************************************************

* L * INLET OUTLET CULVERT * BARRELS
* V * ELEV. ELEV. LENGTH * SHAPE
*NO. * (ft) (ft) (ft) * MATERIAL
* 1 *1694.85 1693.24 124.31 * 1 RCP
* 2 '1695.10 1693.95 120.01' 1 RCB

* 3 *
* 4 *
* 5 *
* 6 *
********************************************************************************

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

SUMMARY OF CULVERT FLOWS (cfs) FILE: COMB-G DATE: 10-13-1999

ELEV (ft) TOTAL 1 2 3 4 5 6 ROADWAY ITR
1694.85 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0
1697.64 175.0 50.6 124.4 0.0 0.0 0.0 0.0 0.00 5
1699.27 350.0 105.8 244.5 0.0 0.0 0.0 0.0 0.00 3
1700.92 525.0 162.9 362.1 0.0 0.0 0.0 0.0 0.00 4
1703.00 700.0 217.2 483.1 0.0 0.0 0.0 0.0 0.00 4
1705.65 875.0 270.0 605.4 0.0 0.0 0.0 0.0 0.00 4
1709.06 1050.0 325.1 725.2 0.0 0.0 0.0 0.0 0.00 5
1713.24 1225.0 382.3 842.8 0.0 0.0 0.0 0.0 0.00 6
1718.07 1400.0 439.6 960.5 0.0 0.0 0.0 0.0 0.00 6
1723.61 1575.0 495.0 1080.1 0.0 0.0 0.0 0.0 0.00 7
1730.03 1750.0 546.2 1203.9 0.0 0.0 0.0 0.0 0.00 8
1735.00 1869.3 577.9 1291. 4 0.0 0.0 0.0 0.0 OVERTOPPING

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

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

SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: COMB-G DATE: 10-13-1999

HEAD HEAD TOTAL FLOW % FLOW
ELEV (ft) ERROR (ft) FLOW (cfs) ERROR (cfs) ERROR

1694.85 0.000 0.00 0.00 0.00
1697.64 0.000 175.00 0.02 0.01
1699.27 0.002 350.00 -0.26 -0.07
1700.92 0.001 525.00 -0.08 -0.02
1703.00 0.004 700.00 -0.29 -0.04
1705.65 0.008 875.00 -0.48 -0.05
1709.06 0.005 1050.00 -0.25 -0.02
1713.24 0.002 1225.00 -0.09 -0.01
1718.07 0.002 1400.00 -0.06 -0.00
1723.61 0.003 1575.00 -0.09 -0.01
1730.03 0.003 1750.00 -0.07 -0.00

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

<1> TOLERANCE (ft) = 0.010 <2> TOLERANCE (%) = 1.000
********************************************************************************



CURRENT DATE: 02-17-2000
CURRENT TIME: 09:58:56

FILE DATE: 10-13-1999
FILE NAME: COMB-G

2

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

PERFORMANCE CURVE FOR CULVERT 1 - 1( 5.00 (ft) BY 5.00 (ft)) RCP
********************************************************************************

DIS
CHARGE

FLOW
(cfs)

HEAD
WATER
ELEV.
(ft)

INLET
CONTROL

DEPTH
(ft)

OUTLET
CONTROL

DEPTH
(ft)

FLOW NORMAL
TYPE DEPTH
<F4> (ft)

CRIT. OUTLET
DEPTH DEPTH

(ft) (ft)

TW
DEPTH

(ft)

OUTLET
VEL.

(fps)

TW
VEL.

(fps)
********************************************************************************

0.00
50.56

105.75
162.95
217.24
270.05
325.08
382.33
439.57
494.98
546.19

1694.85
1697.64
1699.27
1700.93
1703.00
1705.64
1709.06
1713 .24
1718.07
1723.61
1730.02

0.00
2.79
4.42
6.08
8.15

10.79
14.21
18.39
23.22
28.76
35.17

0.00 O-NF
2.79 1-S2n
4.42 1-S2n
6.08 5-S2n
8.15 5-S2n

10.79 5-S2n
11.70 2-M2c
14.89 6-S2n
18.58 6-S2n
22.66 6-S2n
26.85 6-S2n

0.00
1. 38
2.06
2.64
3.18
3.75
5.00
5.00
5.00
5.00
5.00

0.00
1. 99
2.93
3.65
4.16
4.55
4.96
5.00
5.00
5.00
5.00

0.00
1. 44
2.20
2.85
3.41
3.95
4.96
4.90
4.90
4.90
4.90

-3.24
-1. 09
-0.58
-0.18

0.16
0.46
0.74
0.98
1. 22
1.44
1. 65

0.00
10.75
12.73
14.12
15.25
16.24
16.62
19.68
22.62
25.47
28.11

0.00
2.30
2.90
3.32
3.65
3.92
4.16
4.37
4.55
4.72
4.88

********************************************************************************
El. inlet face invert
El. inlet throat invert

1694.85 ft
0.00 ft

El. outlet invert
El. inlet crest

1693.24 ft
0.00 ft

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

***** SITE DATA ***** CULVERT INVERT
INLET STATION
INLET ELEVATION
OUTLET STATION
OUTLET ELEVATION
NUMBER OF BARRELS
SLOPE (V/H)
CULVERT LENGTH ALONG SLOPE

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

949.00 ft
1694.85 ft
1073.30 ft
1693.24 ft

1
0.0130

124.31 ft

***** CULVERT DATA SUMMARY
BARREL SHAPE
BARREL DIAMETER
BARREL MATERIAL
BARREL MANNING'S n
INLET TYPE
INLET EDGE AND WALL
INLET DEPRESSION

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

CIRCULAR
5.00 ft

CONCRETE
0.013
CONVENTIONAL
SQUARE EDGE WITH HEADWALL
NONE

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



CURRENT DATE: 02-17-2000
CURRENT TIME: 09:58:56

3

FILE DATE: 10-13-1999
FILE NAME: COMB-G

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

PERFORMANCE CURVE FOR CULVERT 2 - 1( 10.00 (it) BY 4.00 (it)) RCB
********************************************************************************

DIS
CHARGE

FLOW
(cis)

HEAD
WATER
ELEV.
(it)

INLET
CONTROL

DEPTH
(it)

OUTLET
CONTROL

DEPTH
(ft)

FLOW NORMAL
TYPE DEPTH
<F4;> (it)

CRIT. OUTLET
DEPTH DEPTH

(ft) (ft)

TW
DEPTH

(it)

OUTLET
VEL.

(fps)

TW
VEL.

(ips)
********************************************************************************

0.00
124.42
244.52
362.13
483.06
605.42
725.17
842.76
960.50

1080.11
1203.88

1695.10
1697.64
1699.26
1700.92
1703.00
1705.64
1709.05
1713.24
1718.06
1723.61
1730.03

0.00
2.54
4.16
5.82
7.90

10.54
13.95
18.14
22.96
28.51
34.93

0.00 O-NF
2.54 1-S2n
4.16 5-S2n
5.82 5-S2n
6.40 6-S2n
8.42 6-S2n

10.84 6-S2n
13.64 6-S2n
16.87 6-S2n
20.58 6-S2n
24.87 6-S2n

0.00
1.15
1. 80
2.36
2.88
3.38
4.00
4.00
4.00
4.00
4.00

0.00
1. 69
2.65
3.45
4.00
4.00
4.00
4.00
4.00
4.00
4.00

0.00
1. 20
1. 95
2.61
3.23
3.74
3.90
3.90
3.90
3.90
3.90

-3.95
-1. 80
-1.29
-0.89
-0.55
-0.25
0.03
0.28
0.51
0.73
0.94

0.00
10.36
12.52
13.89
14.96
16.19
18.59
21. 61
24.63
27.70
30.87

0.00
2.30
2.90
3.32
3.65
3.92
4.16
4.37
4.55
4.72
4.88

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

El. inlet iace invert
El. inlet throat invert

1695.10 it
0.00 it

El. outlet invert
El. inlet crest

1693.95 ft

0.00 it
*******************************************************************************.

***** SITE DATA ***** CULVERT INVERT
INLET STATION
INLET ELEVATION
OUTLET STATION
OUTLET ELEVATION
NUMBER OF BARRELS
SLOPE (V/H)
CULVERT LENGTH ALONG SLOPE

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

0.00 it
1695.10 ft

120.00 it
1693.95 it

1
0.0096

120.01 ft

***** CULVERT DATA SUMMARY ************************

BARREL SHAPE BOX
BARREL SPAN 10.00 it
BARREL RISE 4.00 it
BARREL MATERIAL CONCRETE
BARREL MANNING'S n 0.013
INLET TYPE CONVENTIONAL
INLET EDGE AND WALL 1:1 BEVEL (45 DEG. FLARE)
INLET DEPRESSION NONE

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



CURRENT DATE: 02-17-2000
CURRENT TIME: 09:58:56

4

FILE DATE: 10-13-1999
FILE NAME: COMB-G

********************************************************************************
************************** TAILWATER **************************
********************************************************************************

***** USER DEFINED CHANNEL CROSS-SECTION
MAIN CHANNEL ONLY
LEFT CHANNEL BOUNDARY 0
RIGHT CHANNEL BOUNDARY 0
MANNING n LEFT OVER BANK 0.000
MANNING n MAIN CHANNEL 0.031
MANNING n RIGHT OVER BANK 0.000
SLOPE OF CHANNEL 0.0025 ft/ft

FILE NAME: TAIL2
FILE DATE: 07-08-1999

CROSS-SECTION
COORD. NO.

1

2

3
4
5
6
7

8
9

10
11

12
13
14

x
(ft)

0.00
33.00
49.00
89.00
92.00
96.00

114.0-0
152.00
161. 00
180.00
202.00
326.00
795.00
914.00

Y
(ft)

1715.00
1700.00
1695.00
1690.00
1690.00
1691.00
1691.00
1692.00
1693.00
1696.00
1700.00
1702.00
1702.00
1716.00

******* UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL

FLOW W.S.E. FROUDE DEPTH VEL. SHEAR
. (cfs) (ft) NUMBER (ft) (f/s) (psf)

0.00 1690.00 0.000 -3.24 0.00 0.00
175.00 1692.15 0.417 -1.09 2.30 0.15
350.00 1692.66 0.442 -0.58 2.90 0.21
525.00- 1693.06 0.457 -0.18 3.32 0.25
700.00 1693.40 0.468 0.16 3.65 0.29
875.00 1693.70 0.477 0.46 3.92 0.33

1050.00 1693.98 0.484 0.74 4.16 0.36
1225.00 1694.22 0.490 0.98 4.37 0.38
1400.00 1694.46 0.495 1.22 4.55 0.41
1575.00 1694.68 0.499 1. 44 4.72 0.43
1750.00 1694.89 0.503 1. 65 4.88 0.45

Note: Shear stress was calculated using R.

********************************************************************************
************************** ROADWAY OVERTOPPING DATA **************************
********************************************************************************

ROADWAY SURFACE
EMBANKMENT TOP WIDTH
CREST LENGTH
OVERTOPPING CREST ELEVATION

GRAVEL
16.00 ft

700.00 ft
1735.00 ft

********************************************************************************
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Headloss Calculations for Principal Spillway Trash Rack
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Dimensions and Area Calculations for Principal Spillway Trash Rack
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Headloss Calculations for Auxiliary Spillway Trash Rack
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Dimensions and Area Calculations for Auxiliary Spillway Trash Rack
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Hydraulic Performance of the Proposed Energy Dissipator
(4'x10'ReB)

Q100-Box_~ ---------~~!~!~--------t'10Q-yea~~~_c:.~~geLa_~~mingreserv.~irelevCllion of_1 ~_1_?:OO~J IL LI
TW100-confluence = __ 1694_30' _ __ 1OO-year tallwater elevation at the confluence of the proposed 10'x4' RCB outlet channel and existing Ashbrook Wash_
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1. See "Chow", pg 423 -- Chow is used to reflect the "Free Fall" condition at the outlet, USBR does not directly address this geometric condition I i
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Hydraulic Performance of the Proposed Energy Dissipator
(4'x10'ReB)
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Hydraulic Performance of the Proposed Energy Dissipator
(4'x10' ReB)

_lOA _~cttU.9J_Width_l_~!~~S~__!__12-1 fVs __1]_~ __ j_ 1_?9~.9~~ __i__1699.80: 1__ !698.~~· I ",:}~. _
I I ; Jmp ><TW! I 1

~-~~~~~:~- ---------------X-=--~--~-~~]=~=_-_-~~\I-:==~-~~r~:-:-:--~--~r-::=~~.~: ----1--::·-- ~-=~~-~-·-I ::-~-- -~--:: :~- -
Assume length through 0 1 is 1.0' I I I i I

~0~~~~~=~~~~t~t==F=~t~~-~~~~I~E····u;Wt· =u

-------- 1-----.

1

u _u i..:u.:.i:~--=t---_t-=~ --~-=-~-=-~
-.----- ------

I i I : !
=~--===~-=··:~--1==:==::--=-=-·:1==~-==~==-===~==~--- --_-J::::-:-_--=~=r-:=~···-~==L=-=-- :=- - --:
---------------1---------+--------------+- -------r-------------- r-- - ------;----- ---- ----

P:\28900095\60\calcs\Hydrac\Final Rating alt G\90%desTW&TRb.xls-Energy Diss. @ 4'x10' RCB-100YR 3 of 4



Hydraulic Performance of the Proposed Energy Dissipator
(4'x10'ReB)

! I I I
- --- --------t--------~----------------L- ---------------- ----- ---------- -r -- ----1----- -- -i--

.=-=:==-~ --:-__ =~__=- __-- -:-=-~:=--~-~-~--r __~~~~.~ig_-i~-~-- r --=~L~_~JI~~TQ =_J~:_:- - ~-~:--: -r---
_______________ _ __ _ .! _ ___1_ - !::~ngt~ OF_ _ hy~~auli~j,:!mJ>_! __ ._
__________ _ !J_':~!!' ~_! Jump__ ; L!1:?2 __J. ..hy~_ra~lic:)u!l:'p__ ,___ -f- -.!-ie,-__ ! Total Length

_~?_~Piire!~ (~9.:_1.?__~~L iF~~gp.~~7:__ _ ~_S~~ ~<:!>lTIpare to; (~9: !5.:-~_~) L ofJ~mp __ ;
_~_h~~~ .__ ..__~. _..~T'?~'!I_ C_~~~ , ..L..__~~.~_~ J _ Ljump j Chow? I From Chow I Ltotal .. L

(yIn) (ft) i () : ----- --(ft)----------'----(y"j~)-- I----------(ft)----- ---- c------ -(ft)--- ----

_________y._ __I _'??_:::!,_8~J~_()_~__g~(~'A' ~__ __3:~ ._1_ _ .?_~.T--------i--_.Y ____I L~=_?_O.:.4'.t~()f!l_g!Jow 46.2' _:

------------1--------.---------------)------------1--------- -- ---J------ ----+ ----- --J--
j

-1-- --- ---- i

-=::===-="f-:;;~4':---:---=--~--=------------------------- j------- -- -=o-i====::-::--.-----..I------------------ t ----- -- --.--.--
---- ~ ---------1-------·--

- -- --j----
-I

- -! --- """':-
-- -- --- ---I

I--1----------
_________1 _

! j i ! I i_i___ -- __ J

g~;I~~~J~r~~:~~+

P:\2890W 10\calcs\Hydrac\Final Rating all G\90%desTW&TRb.xls-Energy Diss. @ 4'x1 ' '';S-100YR 4 of 4



ApPENDIXG

HYDRAULIC ANALYSIS OF ACCESS BARRIER FOR AUXILIARY

OUTLET WORKS



Headloss Calculations for Auxiliary Spillway Outlet Access Barrier

-.._. -------_. ~---_.- --;----._~~-_. --~._-------
---,..----

I

llet Access Barrier Headloss for Unclogged Condition
10'x4' RCBC ------- ,- ----------,- --

----------'--

____~---~k~-= 1.45-[0.45(an/ag)]-(an/ag )2, where ag =gross area of acces_s barrier an_d _
, - an =net area of access barrier (subtraction of bar area)

--------- --------- ----------- -- 1--------
------_!_------------------~---- ----.- ------- ------------~-,------------j---------._.._--_._---------I

Velocity : ! !

--D~~hil!9~~~~L_~~=___ Barrier Areaa ------fH-eacilo~s --Thr~~gh---~---- ---;----------Fiow-EI;~~io~---------

(without i ~:-=b---~ ~~--=~,__~~~~ie~t-i------aarsc--_=~=_=_ __=_~~~-I~I~t-~ -in~v~rt-=l=~-Ta~~;rt-;;~---=
barrier) Gross: Net : kt i Headloss i Stage _1 Qutlet L at outlet

cfs ) -- , ft)! ft) i ft ft
o i 117.00 I 98.25 _ 0.367! 0 0.00 I 1694.85! 1690.00 1690.00

------sO---------r--- -Ei:06- ----r-98.2-5 -- --'-----6.367--r _ 0.51 - ;-----0-:02--i---1"696.00 -1--f69.{3s-----'----1694.4()"--
-----1-S2--------i---1-17.00----i-98.'2-5-----~-----Oj6i---T----1.55---:--- -6:0-7---T-1698.00 -1"--1695.32 , 1695.39
-----..-....-,.....-.- -·---···1-·-·-'"'··-·-~-_·· __·----~1-----··---··-'·--i--·············-·-·,----·-'-·..·...·-("----·,·-----·-·--··---·-i·---- -"·,··-·-·---..-------····..---l-·-------·,-~··_·_,----------.--- -.--.:.-------.-~~ .__.- ------.-

284 I 117,00 i 98.25 , 0.367, 2.89 i 0.11 i 1700.00! 1696.19 I 1696.30
________L · -----------------~-------------------- -----'---------- ..------~-------------i"--------------~---------

425 i 117.00 ! 98.25 i 0.367! 4.33 i 0.15 i 1702.00 i 1696.88 : 1697.03-----------r---------------'----..---------1'------------~I-----'-----------------------------;----------------
518 I 117.00 ! 98.25 0.367! 5.27 i 0.19 ! 1704.00 i 1697.37 ' 1697.56

--617--r-- 117.00 i 98.25 ;---(f.3671 6.28 0_23 i 1706.00 i 1697.71 1697.94
678 ! 117.00 ! 98.25 : -0_367 i 6.90 i 0.27 -- 1708.00 i 1697.95 i 1698.22_____-- - --1-__ ----- --------- ------------~-------------------------l-------------

742 ! 117,00 : 98.25 0.367 i .. 7.55 : 0.33 . 1710.00! 1697.95 : 1698.28

--~ ~~--=-- ~----H~~~~--~--~~:~~~--- ~:;~;~==~~~ --~:~~ -------+---=~~~--' -~~~ ~:~~-~- ~ ~~;:}}-----f------+~~--~:-~~-------I
--862 --- t---~f17.00 ----:-98:25- '---b-:-36i---I------8.7T--i-0.44----~i14:0o 1697.95 i 1698.39
----874----:--117.00-;-- 98.25 0,367 8.90 --T-0.45--:- 1714.50! 1697.95 ------1698.40----
--------+---- ---------------+;-c=----,----::---c--~·-_,____:_:___:--;----_:_::_:---I

882 I 117.00 98.25 0.367 8,98: 0.46 : 1714.90: 1697.95 1698.41
i j--- !

}------_f_ ,------------------:---------------:.----- ! _..1__ ___L

~:Q; fUIlY~tmergedCondrrdms-are-conSfdered~---~_j. t===-L--==:_______ -- =_==-L-=_--:- _
b: Assumes the access barrier is mounted on a "u-shaped" headwall.: iii----------------------------- --------- -------·----------------r------------------------------ ------------ ---- ----- --- ---------
~~'{,elocitYthrough then~~~ L j I .J_ .-----J-----------:- _
d: -Headloss below fully submerged access barrier is linearly interpolated. ii' :------'-----:-~-~----.-~!-----..--:.----.--.-!- '~--·(-----=---L -------r----- -.-----:-
1. Computation based on USBR method! i I
2. Calc~-~cin~JorjC-ceSS5arrier headloss-shown only up to..@~ery£>_i!_~~~yati~.z14:~Q_: ,__= L _j_

At this point the emergency spillway begins operate. I,!-------,------------------- -- ,---------------------, ---i-----------------T ------
I I i

€FF£CT 6tJ 1;4uMdfR
fgoJJ\ r=vrv./Vi, INSTAu..A17orJ

cF- OV11.£TA~$ &oRR.t~

2/21/00 @ 7:47 AM 1 OF 1



Dimensions and Area Calculations for Auxiliary Spillway Access Barrier (Outlet)

RECTANGULAR PORTION OF TRASH RACK: . i I_ --~~-=-~~~_~~~_=-~:~_-=--i ~op Wldth:;-T1 f6ft-=====--=~-===__ ___~:-~~==_
,Bar Width: 1/2 in "

.. ---.----.-,---Bar Spacing:: 8 in, " ------ --_...--
--------.-.-------.---r------------..--------.--- ..-------.-----.

1/2 bar width + 1/2 spacing:. 4.25 in (0.35 ft)
--..--.---- .._-- -Width ot'trash ra"ck: .--11~7..0ft-f .... --..--.... -~"- -- --_. -_.. ...._ ..-...-... -.-

==--=-=~~:=..-.=~__ ~-~==_~_ # ~f B-a!~L 3~ ..b~!s '-~==-=-=-~-:-:= .. _~:~~_ .. :..-_-~~~_ ..
. Longitudinal length of trash rack: i 10.0 ft- - - ------. - -.-.-..-- .. ----.- -- - -.-- -.-.--- -_·_ 1-··_· - - - -

------ -_.._- .-.- -- -~ ....-.-_.--- .. - . ---.--------- ..----.. -_:....-__ --------i ~_.._---.-. L .. ------;----- ---- :-_..-- ---~~-._--

2/21/00 @ 8:11 AM 1 of 1



ApPENDIXH

REpORT OF STRUCTURAL ANALYSIS OF PRINCIPAL OUTLET

CONDUITS BY T.Y. LIN INTERNATIONAL, INC.



•

•

•

1'ILININTERNATIONAL

To: 11r. George Sabol, PE
StantechConsulting Inc.
7776 Pointe Parkway West, Suite 290
Phoenix, AZ 85044 "

.~ ,l,/JIlrr
From: Claudia G. Perchinelli, P.E.i;/

Date: May 13, 1999

Copy: Dan Heller

Reference: Golden Eagle Park Dam - Principal·Outlet Works

Memorandum

The existing outlet works at Golden Eagle Park Dam has been analyzed for a
loading that reflects raising the dam 7 ft. Our analysis shows that the existing
principal outlet works is adequate for this loading. Our analysis is based on the
assumption that the double 60" diameter RCP is per ASTMC-76, Class III and the
concrete cradle was only poured up to the springlineof the pipe. These
assumptions are conservative with respect to what was shown on the design
documents. These assumptions were based on the construction inspection reports.
Attached for your information are these construction inspection reports obtained
from the Department of Water Resource's file.

If you have any questions or need additional information please call.

1270 E. Broadwa)' Rd, Suite 122 Tempe, AZ 85282 Fax (602)921-0002 Tel (602) 968 -8814
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STATE OF ARIZO~rl\.

OFFICE OFSTA'TE VfATER' ErtGINEER
SUPERVISIO]~OF DAr1 SAFETY

•
Il~SPECTIO!1 OF DATJ! COrJSTRUCTION

NAI1E OF DAI~1. Fountain Hills #4

TYPE OF DAr'I Ea.rthfill

COIITACTS Messrs. R~ Tulk and G. Beckwi th

STAGE OF COlrSTRUCTIO~T:

7-33

Foundation excavation is progressing. Reservoir site clearing is nearly
complete.

Ir1PORTA}JT AGTIOl{S TAKEI:r:

Informally approved Zone Iborro'W 8ite. Disapproved. owner.' s reques t
that he be permitted to construct dam as a homogeneous section, entirl
of Zone I material. Approved widening the bottom of the core trench
from lot to 12 t to accommodate the 12--foot width of' the D..9 tractor b~ e.

CONDITIONS NO'rED AND RE~illRKS:

Tbepurpose of this inspection was to inspect the foundation which the
owner had expected to be ready for embankment placement on this date.
However, the work had been delayed and this inspeotion revealed that
foundation excavation was only partially completed. They bad only
begun excavating ~be coretrencb.

Dis cussionwi thMessrs. Tulk and Beckwith centered around the nature of
the left abutmentcontacta.nd the Zone I material. '!he cemented mat..
erial exposed on the upper left abutment contact, at the core trench,
is quite hard a.nd massive .;~ Loose ma.teria.l will be removed from the lower
contact oftbe core trench to expose the harder eemented material.

The Zone I borrow area, upstream of the da.m,had been clea.red and the
native soil had been sufficiently worked to reveal a generally well
graded clayey sandy silt. The material had been sampled and tested by
Sergent, Hauskins and Beckwitl;l. Results of the Atterberg tests revealed
good gradation, adequate fines and some plasticity. This should make
good Zone I material and there should be ample quanti ty available in the
borrow area.

(see attached sheet)
Inspection by JDW/BGS ~ ..•.
Date of Inspect~on3-29-""
Date of Report
Photos: Yes



Mr. Tulk favo.red tbe construction of a homogeneous dam composed
entirely of Zone I material. However, we expressed our desire to
reta.in theorigi:n.a.lzoned emban.km.entdesign.

Mr. Tulk was also informed that we preferrE3d the use of A8TM C76
culvert pipe for the outle-t pipes through this and Fountain Hills
#7 . Dams. High bead AWWA pipe was calledfor .on the plans for No.
7 Da.m, and was intended to be used on· this darn as well.

•
DAM INSPECTION: Fountain Hills #4
DATE: 3/29/72

Page Two

•

•

JDW:mf
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!1arch28, 1972

Mr. l-li.ltonCOAI President
Trico International.,!nc.
8718 East HcDotiellRoad
Scot't;sdale.,. A.rizona 85257

•
J.\ttantion: !1.r. He.! }Ia..rron, Fr'O Sect En.p'ineer

' 1 _ ....:;, . r

r l

\

He: Flood Retarding Dams Nos. 7 & 4
(7..32, 7"33)

GentlSl'nen:

In a. recent telephone. conversa.tion,. 11r. Roger Tulk requsated
permission to subst:ttute AtitJA' StsIldard 0"300 erazo AmfA Standard.
C-.30~ t:or the outlet .pipe on Retarding :D8.!n #4. This standard
i.e nor::. Shown on tbe plans or in the specii"icatiCl13 ;Cor Structure
li4, but. is noted on Sheet 5o;f the pla,l"'l..3 for Structura #7 ..

In ~ieu o~ either ot: the a.bove .1,\-.'WA spacU'icatioD.S:t we 9uggest
toe usa o~ ASTM C76 Class III, or equivalent- AASHO speCificati.
.for the 60 inch outlet pipea at Retardi:ug Structure #11.; an.~ AS
G76 Cla3B rJ', or equi7a1ent A~SHO specii'ication, ~or tha 40 inch
outlet pipe at Retarding Struct.ura #7.

As sho,in on the ap!-l:i?oved d..""awi.ngs, speeially compacted backflll
is requil"sd about the outlet p±pes -1:0 the lines :indicated. It
is especially i!::Iportarrt that hea-vy construction. equi?~ent 02'

e1:l!bankment compactors not be per.nri.ttcd to cross the outJ.e.t l-lorl.:s
unt;iJ.. the specially c¢r.'l:pacted material is :in p1.a.ca to at least
3:ree tab'ove the top or the pipe.

Sincerely~

ti8B~I E.STEIl~ER
State ~.fa.te.r E'oginaer

B. G. SCOT'!
C~.ie.f, Supervision or D~l Sa:fa ty

•
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TABLE 3 Design Requirements for Class.JU Reinforced Concrete PipeA

•

NOTE-see Section 5 for basis of acceptance specified by the purChaser.

... '. . he. st.rength test requ;;em.e.nts in pounds-force pe.r linear foot of pipe under the thretHld... ·. ge-bearing method· Sh.aU·be. either ..the .D-.·,oad.·..{.t.es.t load. ex.p...ress..edin
unds-forceper linear foot per foot of diameter) to produce a 0.01-in. crack, or the D-Ioads to produce the 0.01-in. crack and the ultimate load as specified below,

multiplied by the intemal.diameter of· th.e PiP6.in. feet.. . .. ... ~.., .

Q-Ioad to produce a 0.01-in. crack 1350
D-Ioad to produce the·ultimate loadP . 0

Reinforcement, in.2/linear ft of pipe wall

WaliA WaU·S Wan C
Internal

Concrete Strength, 4000 psi Concrete Strength. 4000 psi Concrete·Strength, 4000 psi
Designated
Diameter, Wan Circular Wan Circular Wall Circular

in. Thick- Reinforcement C Elliptical
Thick- Reinforcement C Elliptical

Thick- ReinforcementC EllipticaJ
Reinforce-

ne$ses,
Reinforce- Reinforce-nesses, Inner Outer mentD Inner Outer mentD nesses, Inner Outer mentD-in. Cage Cage in. Cage Cage in. Cage Cage

12 13/" 0.07 8 2 0.07 8
2~ 0.07 B

15 17/8 0.07 B 21/.,. 0.07 8 3 0.07 8

18 2 0.07 B 0.078 2112 0.07 B 0.07 8 31/4 0.07 8 0.07 8

21 21/" 0.14- 0.11 23/04 0.07 8 0.07 8 3Y2 0.07/3 0.07B

24 2112 0.17 0.14 3 0.07 8 0.07 B 33/ ... 0.07 \" 0.07B

27 25/8 0.18 0.16 311.,. 0.16 0.14 4 0.08 0.07 B

30 23/<4 0.19 0.18 31/2 0.18 0.15 41/..- 0.10 0.08
33 27/8 0~21 0.20 33/..- 0.20 0.17 41/2 0.12 0.10
36 3 Ct21 0.13 0.23 4 E 0.17 0.10 0.19 43/.,.E 0.08 0.07 0.09
42 31/2 0.25 0.15 0.28 4112 0.21 0.13 0.23 511..- 0.12 0.07 0.13
'48 4 0.32 0.19 0.35 5 0.24 0.14 0.27 53/04 0.16 0.10 0.18& 4'12 0.38 0.23 0.42 5112 0.29 0.17 0.32 61/<4 0.21 0.13 0.23

:0.44- 0.26 ~:~
6 0.34 0.20 0.38 63/.,. 0.25 0.15 0.28.·fiO:- =5

66·· 5112 0.50 O.SO 61/2 0.41 0.25 0.46 71/.,. 0.31 0.19 0.34
72 6 0.57 0.34 0.63 7 0.49 0.29 0.54 73/4 0.36 0.22 0.40

Concrete Strength, 5000 psi.78 61/2 0.64 0.38 0.71
84 7 0.72 0.43 0.80

90 71/2 0.81 0.49 0.90

96 8 0.93 0.56 1.03

71/2 0.57 0.34 0.63 811" 0.42 0.25 0.47
8 0.64 0.38 0.71 83/" 0.50 0.30 0.56

Concrete Strength, 5000 psi Concrete Strength, 5000 psi

8112 0.69 0.41 o.n 91/.. 0.59 0.35 0.66

9 0.76 0.46 0.84 93/.. 0.70 0.42 Inner 0.28
Circular

Plus EI· 0.42
Iiptical

108 9 1.22 0.73

'14 A

120 A

126 A

132 A

138 A

144 A

102 1.03 0.62 Inner 0.41
Circular

Plus EI- 0.62
Iiptical

Inner 0,49
Circular

Plus EJ- 0.73
Iiptical

10

A

A

A

A

A

A

0.90

1.08

0.54

0.65

Inner 0.36
Circular

Plus EI- 0.54
Iiptical

Inner 0.43
Circular

Plus El- 0.65
Iiptical

1()3/~

A

A

A

A

A

A

0.83

0.99

0.50

0.59

Inner 0.33
Circular

Plus Et- 0.50
lipticaJ

Inner 0.40
Circular

Plus El- 0.59
Iipticaj

A. For modified or. special designs see 7.2 or with the permission of the purchaser utilize the provisions of Specification C 655. Steel areas may be interpolated between
those shown for variations in diameter, loading, or wall thickness. Pipe over 96 in. in diameter shan have two circular cages or an inner circular plus one elliptical cage.

S For thesecJasses and sizes, the minimum practical steet reinforcement is specified. The actual ultimate strength is greater than the minimum strength specified for
nonreinforced pipe of equivalent .diameters in Specification C 14. '.

cAsan alternative to designs requiring both inner and outer circular cages the reinforcement may be positioned and proportioned in either of the following manners:
An inner circular cage plus an elliptical cage such that the area of the elliptical cage shan not be Jess than that specified for the outer cage in the table and the total area

of the inner circular cage plus the elliptical cage shail nat be Jess than that specified for the inner cage in the table,
An inner and outer cage plus quadrant mats in accordance with Fig. 1, or ..

•

-nner and outer cage plus an elliptical cage in accordance with Fig. 2.
IipticaJ and quadrant steel must be held inpface by means of holding rods, chairs, or other positive means throughout the entire casting operation.

<. . ..•. s an alternative. single cage reinforcement may be used. The reioforcementarea in SQuare in. per linear foot shall be 0.30 for wall B and 0.20 for wall C.
F Three-edge-bearingtest to ultimate load is not required for any class of pipe6D-in. or less in diameter provided aU other requirements of this speciticatianare met.

52
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CONCRETE PIPE DESIGN MANUAL

CONCRETE ARCH

1/8 H
6" min.

dL
Compacted

Granular Material

CLASS B
Sf= 1.9

Lightly
Compacted

Backfill

CLASS A
Reinforced As = 1.0% Bf : 4.8
Reinforced As:: 0.4% Sf: 3.4
Plain Sf =2.8

TRENCH BEDDINGS
CIRCULAR PIPE

27" &.smaUer
,... 30,~'to 60'~,:

'<i"-~o" -' :,; .::: ;' 66'.', &larger:

t' 1/8H
6" min.

CONCRETE CHAD LE

A Fine Granular Filll?tifJ;. , Material 2" min.

SHAPED SUBGRADEWITH
GRANULAR FOUNDATION

FIGURE 227

440
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STATE OF ARIZONA

OFFIGEOF STATE\·JATER· EriGINEER
SUPERVISIOI:~ OFDA']1 SAFETY

IIISPECTIO]{ OFDA11 COtlSTBUCTIOI~

1-33

TYPE OF DAly!

---------------...........--------------------------------------------

liAr·m OF DAI\4 Fountain Hills #4 DAi1 riO..----------------.......---.----...-;...-----_...........-_- ------------------------
Earth.fill

COIlTACTS Roger Tulk a.nd J. Swindel

STAGE OF C01TSTRUCTI01T:

Embankment to elevation 1708=..

•
Ir{PORTAl,IT ACTIOrrS TAKEN:

Requested outlet ,trench excavation to vertical sides in the embankment
and with clea.rance from pipe equal to the neat lines of the designed
concrete encasement.

CONDITIOl\TS ~TOirED .~l.jD REVil\RKS:

Embankment placement thus far is satisfactory with densities averaging
nearlylOQ%of maximum specified densities. Zone II borrow is being
obtained from downstream s~reambed.

Spillway excavation will await embankment placement to the level of
the spillway crest.

R.Tulk'srequest to excavate the outlet trench to side slopes sloping
upwa~d from the bottom of the trench was denied. He agreed to my
sugg~stionto .excavate side slopes nearly vertical, up to a level equal
to at least 6 inches above the top of the pipes, and then sloping to
grade. Trench walls would clear the outside of the pipes by an amount
aqua-Ito the c.oncrete cradle thickness at the pipe sides. Concrete
cradle placement would then be against the trench ·wall.

• Inspec tion byJ. D. Walters
Da te of Insp~ction 4-21-72 .:
Da te .... of Report J~-24-72
Photos: V17S



STP.TE or' AltIZCI'flt
OFJ?ICE OF srfArrE If'lATEltEiIGINEER

STJPEItVISIOi-f' OF D-A.)-'1 SliFErry

•
11.A.. r/m OF DjJ·I Fountain Hills #4

TYPE OF DJ.\I:I Earthfill

7-33

Roger Tulk and J. Swindel

(See attached sheet)

STAGE OF CONSTRUCTION:

Embankment to elevation 1710!. Trench for outlet works e;~cavated.

Il-l?OT{ Tl\:tTT ACTIOIIS TAKE2T:

Approved foundation for outlet, subject to acceptable results of density
tes ts· on foundation rna terial.

•COI,TDITIOl\lS ~TO'mD l'.ITD REI/1l\F_K3:
April 26, 1972:

itlark had been tempora.rily stopped on embankmenteans truction, pending com
pletion of installation of the outlet. Trenching for the outlet was in
progress, using a pusher cat-scra.per operation. The cross section of the
excavation will be finished to vertical sides, 8 inches clear of the pipe,
O. D. on ei ther s i de,andequivalent to a t leas t6inchesabovethe tops of
pipes. The s](cavation would slope, on either side, from the top of the
trench ona2:l. The concrete encasement will be placed against the sides
of the earth excavation, and backfilling will be by hand, or light equip
ment, to at least 4 feet above the tops of the pipes before resuming normal
compacted embankment placement. I informed R. Tulk that, upon completion c
excavation and after compaction of the trench bottom, I would inspect same
for approval.

April 27,1972:

The outlet trench had been completed; final compaction at the trench botton
forming the base for the concrete encasement was accomplished with a 5 foot
drum "Rayco fl vibratory compactor. In response to my request,. R. TitJ:k prom
ised to complete density tas ts on samples e;{trmiB~~ lY)1e foundatio ar~:

Date of Insp~cclon '
Date of Report
Prlo to s :



•
#4FOU1ITAINHILLS II (7-33)

•

•

Outlet pipes in place before concrete
encasement •



•
Page Two

I approved the foundation, subject to satisfactory results of the
density tests.

Laying of the double 60 inch Rep pipes for the outlet will be com
pletedby 5-2-72 according to R.Tulk,and another approval inspection
will be made at this stage,prior to concrete encasement.

Fountain Hills #4 Inspectinn
4-26,27-72

JD~r:mf

•

•
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STATE OF ARIZONA

OFFICE OF STATE\~IATEEl 'Ei~GINEER

SUFERVISI01~ OF DAfi SAFETY

Ii+SPECTIO~~ OF DAIJICOtISTRUGTION

TYPE OF DAr'I------...........~-------------- ........................----...--------~----------------------------------

j
NAr.-rEOF P~~IvI F__o_u__n_t__a .........i_n_.__H__i_ll.....· 3.............,;#__.4...:-.... .......-.. --- -- DA1'1NO • ....,j7~... -_3"'-"3_'__.............-- .....-- ........

EaJ?thfill

COIITltCTS R. Tulkof TricoInternational,Inc.

STAGE OF GOJ:ISTRUCTIOlT:

Embankment toEl.1708; Dbl.60 n Rep outlet is in place.'

•
Approved placement of the outlet •

May 5, 1972

In response to a telephone call from Mr. R. Tulk,I, .inspec>ted
the placement of the double 60 n outlet pipes before'concrete
encasement. The pipes were supported by concrete pedestals, set
a tl'east 8 inches above the trench founda tion. The joints had
been mortared by the usual procedure, using a "diaperedUjoint
for grout placement. P~inting of the joints on the pipe interiors
was poorly done; I requested that the excess mortar projection
be ground flush with the pipe surface. The nT n marks were not
opposite the bottom or top of several of th~ pipe joints; however,
this was so only near the. inlet ends of the pipes where the fill
will be of shallow depth; and, of course, there is no dynamic
loading. I approved this stage of the work subject to the minor
modifications hereinabove described.

(see a ttachedshee t)•
May 8,. 1972

Upon arrival at the site, Dan Lawrence and I observed that the con-
Inspection by J. D. W./D •
Date of Inspection ,-),0-'(;;;
Date of Report 5-9- 72 ~
Photos: Yes



rJAI'1E OF DAlyl:
INSPECTIOliS:

Fountain Hills #4
5-5,8-72

7-33 •
crete encasement of the outlet pipes had been completed.
Approximately 200 cubic yards of concrete were required.
Glass nAif concrete, or 6 sack, 2·500 p.s.i. concrete had
beerl used. Cylinder sampling was accomplished to confirm
the 7 day and 28 day strengths. The encasement extended
to within about 2 feet of the pipe ends and #4 bars were
embedded '$ about 18 ff centers for later extension into
the second stage emplacement for the headwalls. I had
previously approved this method of construction which would
result in a second-stage monolithic placement of the
remaining encaseme11t and the head walls. The designed
circular co~crete collars, adjacent to the headwalls, vlould
then not be required about the peripheries of the, pipe o. D. 's •

•

•
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TABL.E28 i--
tJ..)6011 BACKFILLLOAOS ON CIRCULAR PIPE IN TRENCH INSTALLATION 6011 10

, ... * 100POUNDS PER CUBIC FOOT Bl·,CKFILL MATERIAL LoADS IN POUNDS PER LINEAR FOOT
A SAND AND GRAVEL Kp'-O.165 8 SATURATED TOP SOIL K~'-O.150

TRENCH WIDTH AT TOP OF PIPE !TRAN- TRENCH WIDTH AT TOP OF PIPE lTRAN-
,.----- SITION SITION8'-0" 8'-6" 9'-0" 9'-6" 10'-0" 10'·6" 11'·0" 12'-0" 13'-0" \4'·0" \lVIDTH 8'-0" tr-o" 9'-0" 9'·6" 10'-0" 0'-6" 1'-0" 2'-0" 13'-0" 14'-0" '-""IOTH

5 3522 1'-10" 3522 7', 9" 5
6 4252 4368 S'- 2" 4298 4368 S', 1" 6
7 4864 5210 5268

+-
8', 7" 4925 5268 8', 6" 7

8 5451 5845 6226 9'- 0" 5529 5924 6226 S',11" B ()
9 6014 6456 6899 7246 9'- 5" 6110 6554 6997 7246 9'· 3" 9 0

l- I ZW 10 6555 7044 7534 8025 8331 9'-10" 6611 7'161 7653 8146 9'- 8" 10
W 7074 7609 8146 8685 -9224 9486 10'-3" 7210 7748 8287'- 8828 10', 1"

m (')
LL

11 11 (f) to
12 7571 8153 8737 9322 9908 10480 10'- 6" 77:30 8315 B901 9488 10', 4" 12 I trJui 13 8049 8676 9306 993"1 10570 11200 11390

I
10'· g" 8231 8862 9494 0130 10'· 6" 13 -1 Mn.. tr1

0: 14 8508 9180 9855 10530 11210 11890 12300 10'-10" oT13 938S) 10010 0750 10'- 7" 14 0
15 8948 9664 10380 11110 11830 12560 13210 i- ll', 0" ~.j 177 9899 0620 1350 10'·10" 15 " ~LL

13980 '9625 6390a 16 9370 10130 10890 11660 12430 13200 14120 11'· 1" 1160 119~30 10'~11 " 16 CD "'0
17 9775 10580 11380 12200 13010 13830 14650 15020 I 11'- 3" 10060 [0870 11680 2500 11'- 1" 17 » m0... 0a 18 10160 11010 11860 12710 13570 14430 15300 15930 11'- 4' 104tO 11320 h2180 13040 11', 2" l8 :A: 0

I- 19 10540 11420 12320 13210 14120 15020 15930 16830 11'- G" 10870 11770 2670 13570 11'· 3" 19 11
~W 20 10890 11820 127bO 13700 1~i640 15590 16540 17740 11'- T' 11:?60 12190 3140 14090 11'· 5" 20 r

> -:----'-

15150~16140 ....1'7140 186401-----f--

1163lf 12b10
r 0a 21 11240 12200 13180 14160 11'· g" 14580 11'- e" 21 ::r.:m 22 11570 12570 13590 14610 15640 16680 17720 19540 11'-11" Il~gO 1JO()i) lS060 11'· 8" 22 Z

<{ 23 11880 12930 13980 15050 16120 17190 18280 20440 12-0 ' l:?~:nO l~n90 15530 11'- 9" »
23 CD <"

J: 24 12190 13270 14360 15470 16580 11700 18820 21080 21340 12'- 1" 126bO 13760 1-H310 15989 11'-11" 24 0 :;
-.J 25 12480 13600 14"130 15870 17020 18180 19350 ;~1G90 22240 12'· 3" 129BO 14120 152fiO 16420 12'· 0" 25 < Z.-J ----- .__._- --- ---- _.. _---.._. ---_ ..--.~ 1-:t.160- 16850 12'· m26 12760 13920 15080 16260 17450 18650 ln860 22290 23150 12'- r' 1~290 15650 1" 26 CLL

27 13030 14220 15420 16640 litHO 19110 20360 22870 24060 12'· 6" 1:1:)80 t,lBUO 16020 17260 12'· 2" -l
~~ 27 0

0 28 13280 14510 15750 11010 1a;~70 191~tJfJ 20tHO 23430 24960 12" 7" 1JHi'O 151 ~:o 16380 17660 12'- 4" 28 -u ~
« 29 13530 141'90 16070 17360 18660 19980 21300 23980 25860 12'· 8" 141·10 1:;;430 tG730 lS04() 12'· 5" 29 0m

30 c--illlQ ,l~ 16370 .JL!OO ~LQQ:!Q 20400 1.1160 24510 ~~?~ 12',10" lillO !~30 17°70 !!3420 ~/8(), 21150 -2540 '5330 12'· 6" 30 'Tl
LL ,--~ ----
0 31 13990 15320 16670 18030 19410 20800 22200 25030 27680 12'-11" 14660 16020 17390 18780 ,10180 21590 ~3020 25890 ,2', T' 31 :!!
t- 32 1·1210 155,0 16950 18350 19760 21190 22630 25540 28560

1
13'- 0" 149H) 16~mo 171'10 19130 )0510 22020 ..?34tjO 26430 ,2'· 8" 32 U

I 33 14420 15810 17230 18L60 20100 215/'0 23040 26030 ?~·:fJ~)\···; 29460 13'· 2" b140 16570 18010 19470 ')0950 22440 23940 26960 12'~10" 33 !Tl
<D 34 14620 16040 17490 18950 20440 21930 23440 26500 29610 30380 13'- 3" 153/0 iGBJO 18:110 i9800 21310 228,;f(J ~!·n8() 27480 12'-11" 34 -n
w 35 14820 16270 ,1"1740 .1 9240 gQZ§Q £f290 B,840 .?2QLQ 3n!~ l.!?LQ 13'- 4" l~n() l!"O80, !§~_DO 201£Q.. 216IQ. 232:30 24600 27D90 13'- 0"

m
35 mI 36 15000 16480 17990 19520 21060 22630 24210 21420 :~1)(t30 32140 13- 5' 15800 1/320 13810 20430 22010 23610 25220 28480 13'- 2" 36 -4

37 15180 16690 18220 19/80 21360 22960 24580 27860 ~) I 19(') 33090 13'· T' 16010 17S60 19130 20730 2:~3!)O 23980 25630 2891° 13'- 3" 37
38 15350 16890 18450 20040 21660 :?3200 24940 20290 31C~I(; 339/0 13:, 8" 11-;200 17/HO 19390 21020 22670 24340 26020 29440 13'- 4" 38
39 15{S10 17080 18610 20~~90 219,:.\0 2~1600 2t>2HO 2tj/l~) :32 1~)uI34880 13'- 9' 1"i~(;I)"'19(',.1lI 213UO ~!2~HJO :~46BO 26,~ 10 :29890 13'- 5" 39
40 15670 17260 18880 20530 22210 23900 25620 29110 JjGG~~.52!<:J. 10~iO 18210 i~oBO 215UO 232~U 250JO 26/80 30340 13'- 6 40- --

~

*



'j

I

II
fl

tJ

:..i

\} r
IP In
i I LJ
i:' T
u l

1.1 Ii

(~'~! \,. )
Ti

J.t,; 'u

:/1

,t(l

..:'~) In

.? t.~

,\1 .u
in

It
J

1 i

""I i "I
\ I
I I
t j.
I I
I I
I I

I I
I I
1 I

I

I

I
I

i
!
I
I

I
i

1HiI' l{'ll \\ill Ii II Af

!}

HI

U ii

II

II III

II 11
I.:. II

i..

II

11
II
II

Ii

j, ~

L:'
I :J ~'I

I! Iii

t:" II

IiI

IIL;i,i I

"IIHJ!
\"illl!11

l\i

III ju

In II
II q

Ii

ji !'

il

I'j.

: ,:50

\ j ~. I 4 l i ~ / : .; .;

il d.l (iF

I
I
I
!

I'
I
I

I
I
I
I
!

I
J

I.j~ l{>j ,..1

:;",:,\ !~~~:;II uJ
'1;'llliH~'lfq

"''':1 ~:;::;:I
",,,I ~ IjlUI

:1 'd,;,:1 ."" ... ,I 'l2 I Ill'

j j" 'I C' 't ',' I ~ HUHl;I ,,'I :. i, j ! i ' l 5. ~ ~! ;;, i:
':.'!,' 'I '\ I ,I] lBiwl

I 'j .,I ,.; I 1 ~;

I

" ;,;1:.:."1 ;{ !
L~ jq

\ dd ilfl.'\1 {l \ I

II \[ Iii II \\;11 if 11 , ; i

h".'·';""11

. _ _ " ,~K



)

\

l1r. liilton COAJ P:'~sid.9~t
Trice !nt6rnatior...~1, !r:c.
87J.3EastHcDotiell Road
Scot'b.sdal&:. l~-r'izc:ca 85257

lfurch 28, 1972 •
J.lttantion:

Gentlal:e n:

Rc: Flood TIst.arding Da1ns 1103. 7 .& 4
(7--32, 7-33}

(/

\

In a. recent telephone conversation,. HI". Rozar Tulk requsatad
pe.:'m.ission to sUbstitute At-r.1A Standard C"'JOO :fo:::, A1J1.'iA Sta:lda.:rd
C-30J. for the outlet .pipe en RGta!'di.ng Dam. #4. This standard
is r...~:r:~ shown on tbe ulan.s or in tbe soeci.fica tior...s £aJ: Stru.ctu.:re
#4, out is no ted. 0::1. Sheet 5 ot' the plans ror S~ructn.:>a #7.

In lieu 01.' ei thor of the above ATJ'i'lA spaCll'ica tio:n.s, we sugges t
the use Qf' AST:·i C76 Gla~s III, or equivalent. AASEO specifi.cat....
for -tho 60 inch Qut.J..et pipea a t; Retarding Structurs rfl~; a..... <f, A .
C76 Gla.3s T:'l j 0::' equi·;alent .A~.sHO sp ecii'ic.s.tion~ :fer tha 40 in~.:....
outlet .pipa a.t Retarding Structura #7-

As s11.o,:1n on the approved d.:rm..;ings, speciall7 conpacted back.!'lll
is requil'-9 d about the au blet pi;;E'3 to the lines ic.d,ic.Q.ted. ..l. ~
:r..s eS:9cciall:r impo::-:a:::J.t that he.a.:vy construction equi?>::.ent OJ:'

ei'noEUl1.ntrent ccr::oacto:::"s r..ct be 'OerrJ.ittcd to cross the out1..st ~lc:rks
until the S.ge 018.11:7 c.ar,O±-'ac 'be d- D"...atarial is :i.:l placa to a. t least
3 .feet ao'ovetbs top or the pipe.

S-incerely,

tfE8L.-U-Y E .STEI2~~R
SGate 1.iatEJr ~.gi:laer

l;JES : 13GS: ro~·/:;n:f
E. G. SCO?f
Cl:?-i~t, Supe~vision o:f Da..il Sai'2>a'ty

•



•
STATE OF '.L\RIZOrf1t '

OFFICE OF ST.A.TE ft"JATER El·TGINEER
SUPERVISIOr{OFDAf·f 'SAFETY

INS?ECTIONOF DAM CONSTRUCTION

COIIT~~CTS Messrs .R.; Tulk and G. Beck:r'1ith

•

ST.i~GE OF GOi:TSTRUCTIO~T:

Foundation excavation is progressing. Reservoir site clearing is nearly
complete.

In.forrnallyappr'ove dZone I borrow site. Disapprove d,owner IS request
tba the be permitted to cons true t da.rnas a homogeneous sec tion, entirely
of Zone I material. Approved widening the bottom or.'-" the core trench
from lor to12 ' to accommodate the 12-foot widtb of tbe D-9 tractor bladf

Tbepurposeof this inspection was to inspecttbe foundationwbich .the
owner had e:<:pected to be ready for embankment placement on this date.
However, the work had been delayed and this inspection revealed that
'foundation excava tionwasonly partially completed. They had only
begun e.x.cavatingthe core trench.

Discussion with Messrs. Tull< and Eec1cw-ith centered around the nature of
the left abutment contact and the Zone I material. rrhe cemented mat
erial exposed on the upper. left abutment contact, at the core trench,
is quite bard and massive.' Loose material will be remo'\led from the lower
contact of the core trench to expose the harder cemented material.

The Zone I borrow area, upstream of· the dam, had been cleared and the
native soil had been sufficiently worke_d to reveal a generally well ..
graded clayey sandy sil t • The rna terial bad been sample d and tested by
Sergent,Hauskins and Becktiith. Results of the Atterberg tests revealed
good gradation, adequa te fines and some plas tici ty. This should make
goad Zone I material and there should be ample quantity available in the
borrow area.• (see attached sheet)

Insoection 9Y JDW/EGS
Date of InspeCtlOn3-29-1'2 ,~

D .l- . .~.... 'OO'r"'lO"nta Li e OJ. ~ .. ""' ~ - 1 .. 1.1 ...7~ _
Photos: te~



DAM INSPECTION: FotL.1J.tain Hills #4
DATE: 3/29/72

Page No

Mr. Tulk favored the construction of abe>mogeneou3 dam composed.
entirely of Zone I material. However, we expressed our desire to
retain tbeoriginal zonedemba.nkmentdssign.

Mr. Tulkwasals.oinformed that 'ftJe preferred tbeuse of.~STM 076

~ul.. ' T.l.ert..PiD....... e,.' for.. t.he .. ?u t ..,1 S..? p. i P.as .. th.rou.. gh.· t.h.i.S.. · .an..d. Fountair: Hills 'I#7 Dams. H~gh head ..A..tlVJApl.pe was called for on tne plans ! or No. f
7; Dam, and was intended to be used on this darn as well.

JDW:m.f

•

•



•
STATE OF .~RIZOtL.4.

OFFICE OF ST.l\TE tf·JATER El>TGI~rE:ER

SUPERVISION OF DAM' SAFETY

Il\TSPEGTIOlT OF DP..l1COI\lSTRUCTIOl,r

1-33Fountain Hills #4:t·r.~jYm OF DAI'·1

--------------......----------~ ........-------------
Earthfill

GOITTACTS Roger Tulk and J.Swindel

STAGE OF COJ:TSTRUCTIO"bT:

Embar-kment toelevatian 1708+.

•
Requested outlet .trench excavation to vertical sides in the embankment
and with clearance~rom pipe equal to the neat lines of the designed
concrete encasement.

EmbarIkment placement thus far is sa tisfac tory 'tii th densi ties averaging
nearly IOO1~ of maxirnu..'1l specified densities. Zone II borrow is being
obtained from downs trea.m s~re8.J.'1lbed.

Spillway excavation will await embanlanent placement to the level of
the spillway crest.

R.Tulk'srequest to excavate the outlet trench to side slopes sloping
upward from the bottom of the trench was denied. He agreed to my
suggestion to excavate. si~ slopes nearly vertical, up to slevel equal
to at least 6 inches above the top of the pipes, and then sloping to
grade. Trench walls would clear the outs ide of the pipes by an arn.ount
equal to the concrete cradle thickness at the pipe sides. Concrete
cradle placement would then be against the trench wall.

• Inspection by J. D. Walters
Da teof Inspection '~-?1-72_'
Date of' Reoort " _;JJI _7,;). ..
Photos: v-s



STATE O}' AltIZer-fit
OFE'IGE OF STArrE 'y'JATElt EiJGINEER

SUPEliVISIOrTOF DA.);1 SltFErry

•
l1.A.. NfR OF DiiI:I Fountain Hills .Lf.l.1 DAl\/l ~ro. 7-33_---__----------....;.;'"ir--:...' ---_ _ --- _

TYPE OF Df\.l:I Earthfill

Roger Tulk andJ. Swindel

ST.l\GE OFC01TSTRUCTIOrT:

Embankment to elevation 1710+. Trench for outlet works excavated.,

(See attached sheet)

Approved foundation for outlet, subject to acceptable results of density
tests on foundation material.

'.
GOI\TDITIOt·1S i:TO'rED ll.I>fD REIit\RKS:
Apri126, 1912:'

1/lorl.<:.had been temporarily stopped on embankment construe tion, pending com
pletion of ins tallationaf the outlet. Trenching for the outlet it/as in
progress, using a pusher cat-scraper operation. The cross section of the
excavation will be finished to vertical sides, 8 inches clear of the pipe,
O.D. on either side, and equivalent to at least 6 inches above the tops of
pipes. The excavation would slope, on either side,. from the top of the
trench on a 2:1. The concrete encasement will be placed against the sides
of the earth excava~ion, and backfilling will be by hand, or light equip
ment, to at least 4 feet above the tops of the pipes before resuming normaJ
compacted embankment placement. I inf'ormedR. Tulk that, upon completion (
excavation and after compaction of the trench bottom, I would inspect same
for approval. \

April 27,1972:

The outlet trench had been completed; final compaction at the trench bottol1
forming the base for the concrete encasement was accomplished with a 5 fooi
drmn tfRaycqU vibratory compactor. In response to my request, R. TUJ:k prom-
ised to complete density tests on samples ext~..L_ ~~ lY)l.e foun¥tM.. ~arE..l...

Date of I liS P~ c t ion d
• - ~

Date of Repo~t ... .. 4-28-7~
OhO·~OS· Y sJ.. J..4 •.1. • «e •



•

•

•

FOUlITAIl" HILLS #4 -(7-33)

5-5-72

Outlet pipes in place before concrete
encasement •



Fountain Hills #4 Inspection
4-26,27-72

Paige Two

I approved tbe foundation, SUbject to satisfactory results of tbe •
density tests.

Laying of the double 60 inch Rep pipes for the outlet will be com
pleted by 5-2-72 according to R. Tulk, and anotherap~ro\lal inspection
will be made at this stage,prior to concrete encasement.

JDftl:~

•

•



OF.I?IGE OF STATE t,~Jl~..I'E.R El;C-Il~1i.'ER

SUPER"lISIO~i OF DAi;! SAFETY

•
Earth.fill

l'1.t~..r~fE OF Dil.I-IFountain Hilla #4 D.4.;/l :'10. 7...JJ---------...........---------~...;...------.------ --------------~-----
TYPE OF DAl":I---------__---..o.-------------~--------- _
COlrT...~CTS R.. Tulk and J~ Swindel

ST.i\GE OF COl~STRUCTIO}T:

Emba.n.kmentto 1708.

Ir1PORT..L\lTTAGTIOr~S TAKEN:

None

• COKDIT!ONS NOTED Al-LD R2::I.tl.RKS:

lrlor'k is still sus oended on the emban..tanent and snill-w-<9.v uending' c~rn.
ple tion of the outIe t 'iorks f The c ontrac tor was layi;)g· tbedouble 6
outle ts. The trench for the outle t T~orks had been widened to anorox"
imately18 feet bottom. ~Jidth and the' side slopes had been trimmed to
about 1/4:1 to a h~ight· of approxi~ately 7 feet beyond which the
slopes cantir:ued at 2:1 ..

])x' r Concrete encasement will be placed against the side slopes and to th'r. ~ spring line as previously planned. Mortaring of the joints is ex~
pected to be completed by Friday and concrete encasement will be pla,:~

during May 8th •

•
TOTALP.03



STATE OF ..~RIZOrf)_
OFFICE OFST~~TE '\',fATEll EltGINE'ER

SUPERVISION OF DAM SAFETY

•
Earthfill

I
'.J

N.A.fvIE OF D.~IvI Fountain. Hills ilL. DAi'/1 1\TO. 7 -l1___-------- --it-.-:-' -_ _ ........' _

Tl?E OF DAIJI------.--------------------------------------
R. Tull-{o f Trico Interna tional, Inc.

(see attached sheet)

ST.4~GE OF GO~TSTRUCTIO~T:

Embankrnentto El.1708; Dbl. 60 fT RGP outlet is in place.
\

Appr9ved placement of the outlet.

•
l:'lay 5, 1972

In response toa telephone call from :Mr. R.Tul~-{, I, inspected
the placement 01~ the double 60 fl outlet pipes before COI1.crete
encasement. The pipes it/ere supported by concrete pedestals, set
atl'eas t8inchesaoove the trench foundation. The Joints had
been mortared by the usual procedure , using a Jtdiapered rT joint
for grout placement. P~inting of the joints on the pipe interiors
was poorly done; I requested that the excess mortar projection
be ground flush with the pipe surface. TheTtT" marks were not
opposite the bottom or top ofs8 11eral of the pipe joints; hower,er,
this il'lass a only near the inlet ends of the pipes where the fill
rtlill beofshallo~l dep th; and, 01' cours e ,there is no dynamic
loading. I approved this stage of the work subject to the minor
mo difica tions he reinabove described.

May 8,1972

Upon arrival at the site, Dan Lawrence and I observed that the con
Inspection by J.
Date of InspecGlon j~

Da~e of 2epoI't
Photos:



crete encasement of the ou~let pipes had been completed.
Appro:<.imacely 200 cubic yards of concrete "were required.
Class It.A." car.l.cre~e, or 6 sack, 2500 p .8. i . concrete had
beerl used.. Cylinder sampling was accomplisned to confirm
tbe7dayand 20 day strengths. ;rheencasemen t e:ctende d
to'Nithin,about 2 feet oL' the DiDeends and 44 barS 1Nere
embedded ~ about 18 11 centers f~r~later exten'sion into
the second stageemplacernent for the headwalls. I had
previously approved this method of construction which would
result in a second-stage monolitb~c placement of the
rema.ininger:..caserr:e l1t and the head 11'18.118. The designed
circular CO:1c!'ete collars, adjacen.t to the head\valls,, 1,·rould
then not be required about the peripheries of the pipe O.D.ls.

•

•

•

tTA1'JIE OF DAi'JI:
IlJSPECTIOIJS:

Fountain Hills #4
-' r-' 8 ,..., ,......':;-.) , .. - { ~

7-33
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CONSTRUCTION QUALITY ASSURANCE PLAN

FOR

CONTRACT 1999C064
GOLDEN EAGLE PARK DAM IMPROVEMENTS

Fountain Hills,Arizona

STANTECCONSULTING, INC.
7776 Pointe Parkway W.Suite 290

Phoenix, Arizona 85044

JANUARY 2000

(Engineer's Seal)

Prepared For

FLOOD CONTROL DISTRICT OF MARICOPA COUNTY
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Introduction

This maniJal provides the general policy and guidance for establishing quality

management procedures in the construction of the improvements to Golden Eagle Park

Dam, Fountain HHls, Arizona.

The objective of this manual is· to provide a plan to verify that proper materials,

construction techniques, and procedures are, followed by the Contractor and the

contract administrator and that the completed stru~cture meets the requirements and

intent of the plans and specifications.

Project Background

Golden Eagle Park Dam, previously known as Dam 4, is generally situated 600 feet

east of Golden Eagle Boulevard, between Palisades Boulevard and Bainbridge Avenue.

Fountain HiI'.s High School is located immediately east and south of the Dam. The

upstream· impoundment area· between the Dam embankment and Golden Eagle

Boulevard is Golden Eagle Park with softball fields, tennis and volleyball courts,

concession and equipment storage bUildings, bathroom facilities, a playground area and

parking lots.

Golden Eagle' Park Dam was designed by Trico International, Inc. (Trico) and

constructed by McCulloch Properties, Inc. (1970 - 1974). Construction of the Dam and

preparation of as-built draWings was completed in late 1974 to early 1975. The Dam is

presently owned and maintained by the Town of Fountain Hills and the Fountain Htlls

Unified School District.

The Dam is a zoned earthen embankment with a central inner core and upstream and

downstream shells. The inner core is generally comprised of fine, high percentage clay

material, while the outer zones are coarser material with higher percentages of gravel

and some cobble. The Dam is equipped with an uncontrolled principal outlet works and

an emergency spillway in the right abutment. The principal outlet works is comprised of

P:1289000951901CQA PlanlCQA plan.doc Page 3



•
two 60-inch reinforced concrete pipes (RCP) located at the maximum embankment

section near the left abutment. The conduits discharge to a concrete stilling basin with

an end sill for an energy dissipater. In 1991, a 14-inch ductile iron pipe (DIP) sanitary

sewer line was installed at the flowline of one of the principal spillway pipes. A concrete

encasement was poured around the 14;.inchDIP pipeline.

TABLE 1

Pertinent Data for Existing Golden Eagle Park Dam

•

Item
Dam Type

Dam Crest length

Dam Slopes

Dam Height (Max)

Dam Crest Elevation

Dam Crest Width

Drainage Area

Storage at Emergency Spillway Crest

Emergency Spillway Type

Emergency Spillway Width

Emergency Spillway Capacity at Dam Crest

Emergency Spillway Side Slopes

Emergency Spillway Crest Elevation

Principal Outlet Works

Principal Outlet Works Capacity at Dam Crest

Description
Zoned Earthfill

660 Feet

1V:2H upstream and
downstream

26.8 feet

1721.47 feet

12 Feet

7.13 square miles

95.8 acre-feet

Unlined earth wI concrete sill

266 feet

12,750 cfs

3:1

1714.86 feet

2-60 inch dial pipes

750 cfs

•

The emergency spillway is an earthen trapezoidal section with a concrete sill and is

constructed at the southern (right) abutment of the Dam. Flows over the emergency

spillway discharge directly to the Fountain Hills High School athletic field. Table 1

summarizes the various physical characteristics of the Dam.

A pressure transducer typ~ water level recorder was installed at the inlet side of the

principal spillway' in December 1996 by the Flood Control District of Maricopa County

(FCDMC) as part of the Fountain Hills Flood Warning System. A piezometer was
P:\28900095\90\CQA Plan\CQA plan.doc Page 4
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installed at the downstream toe of the Dam in 1998 to monitor ground water levels

under the Dam. There are no other instrumentation or monitoring data for the Dam,

existing or planned.

Proposed·Construction

Proposed construction on the Dam includes widening the spillway, raising the

embankment, repair of erosion damage on the downstream face of the Dam,

construction of anauxHiaryoutlet works and modifications to the existing principal outlet

works. The spillway modification consists of widening and deepening a·· portion of the

spillway crest and backfill with a fuseplug. Gabion erosion protection will be placed on

thespHlway chute and the left abutment of the spillway. A concrete flood wall will be

constructed on the right spillway abutment to direct flows away from the school

cafeteria. The crest of the Dam is raised using zoned embankment earth fill. The

auxiliary outlet works will bea reinforced concrete box culvert constructed through

approximately the maximum section of the Dam. Rock riprap erosion protection will be

placed on the upstream toe of the Dam and around the auxiliary outlet works outlet

structure.

Owner

The Dam is jointly owned by the Town of Fountain Hills (Town) and the Fountain Hills

Unified School District (School). The project is being administered by the Flood Control

District of Maricopa County (District) and the District will be directly responsible for all

activities related to the Dam and spillway construction.

Engineer ofRecord

Stantec Consulting Inc. (SCI) was selected by the District to design and prepare

const~uction documents for Dam and spillway modifications and is the Engineer of

/ Record. Agra Earth and Environmental, Inc. (AEE) prepared the Dam embankment
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stability analysis and the geotechnical investigation. TY Lin International is the

• structural En~ineer.

The Engineer will provide the following services during construction of the Dam:

• Review shop drawings and other submittals for conformance with the intent of the

design

• Provide one or more persons to attend meetings, make observations of the work,

review testing procedures and results,and comment on site specific conditions

exposed during construction

• Participate in preparation of change orders relating to the design

• Observe critical periods of construction as determined by the District

•
• Visit the· site on an as needed basis to review specific problem areas or render

opinions on items that may affect critical features of the Dam

• Participate in the review of record drawings prepared by the construction Contractor

• Coordinate with ADWR and the District in resolving issues as appropriate

• Evaluation and inspection of emergency cleanup/force account work during flooding

• Evaluation and review of VE proposals from the Contractor

Construction Administrator..

The District will be the Construction Administrator for the project and will be responsible

for all construction activities including observation and direction, construction schedule,

contract conditions, and payment during construction. The Construction Administrator

is also responsible for coordination and quality assurance activities for the project. A full

time Inspector will be on· the site everyday during construction. The Construction

Administrator shall serve as communications coordinator for the project initiating• P:\28900095\90\CQA Plan\CQA plan.doc Page 6
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preconstruction and weekly project meetings. As communications coordinator, the

Construction Administrator will serve as a liaison between all parties involved in the

project to ensure that ongoing communications are maintained. The Construction

Administrator shall also be responsible for the resolution of all quality assurance issues

that arise during construction.

Geotechnical Engineer

Agra Earth and Environmental, Inc. (AEE) will provide the Geotechnical testing and

observations during the earthwork phase of the project. Specifically, they will verify the

following:

• The materials used meet the specifications and the intent of the design

• Methods of placement and compaction are acceptable and proper compaction is

achieved

• Structural foundations are sound

Thegeot~chnical Engineer will be required to observe the construction of the Dam
I

embankment, provide information to the District and Contractor during construction, .and

review reports and other data. This will require site visits and attendance at

construction meetings as necessary. The geotechnical Engineer will also review and

assist with the preparation of the as-builts and final report.

Surveyor

The surveyor is an independent land surveyor licensed in the State of Arizona, to be

hired by the Contractor.

• P:\28900095\90\CQA Plan\CQA plan.doc
Page 7



•

•

Jurisdictional Agency

Due to the size of the· D~am, it is jurisdictional under the statutes of the State ofArizona

as regulated by the Arizona Department of Water Resources (ADWR). As such, all

design and construction must be approved by ADWR.

Permitting Agencies

The project requires a Section 404 permit by the US Army Corps of Engineers

(USACOE). Allconstraction activities within or affecting the Waters of the US as

defined by the permit mustfollow the requirements of the permit. The 404 permit also

requires that a 401 Water Quality Certification be issued. This permit is administered by

the Arizona Department of Environmental Quality (ADEQ) and also regulates all

c()Flstructionactivities within or affecting the Waters of the US. All construction work

must follow the letter and intent of both permits.

LandOwner

The Dam is located entirely within the Town of Fountain Hills and the land is owned

jointly~bythe Town and the School.

• P:\28900095\90\CQA Plan\CQA plan.doc
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• Communication Chart

r-.F~~tridt;fMaricopa County I

l> " I
Owners:

Town of Fountain Hills
Fountain Hills Unified School District

Regulatory Agencies:.
Arizona Department of Water Resources ~

I U.S. Army Corps of Engineers I
~:ona ?epartm:nt ~.~nvironme~tal QUalitY,J

•

•

Engineer of Record:
Design Engineer

Geotechnical Engineer
Structural Engi~eer

""""""'_..._--_.~----_ ............--
Contractor
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Policies and Procedures

Definitions

a.Quality- conformance to properly developed requirements. In the case of

construction contracts, these requirements are established by the contract

specifications and drawings.

b.Quality Management (QM) • is all control and assurance activities instituted to

achieve the qualityestabUshed by the contract requirements.

c.ContractorQuality Control (CQe) -is the construction Contractor's system to

manage, control and document his/her own, his/her supplier's, and his/her

Subcontractor's activities to comply with contract requirements.

d.Quality Assurance (QA) - is the system by which th~ District fulfills its responsibility

to be certain the cae is functioning and the specified end product is realized.

General Considerations

The .safety and satisfactory performance of earth and rock-fill dams require competent

and adequate supervision, careful inspection, and control testing. It is the responsibility

of the Insp~ctor to bring to the attention of the ~ngineer any design or construction

detaHnot ad>equately. covered by the plans and specifications. The Inspector must

provide the field supervision and control required to accomplish the intent of the plans

and specifications.. The Inspector must also coordinate the work with the Engineer and

provide guidance to the Contractor if unexpected conditions are discovered during

construction.
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Importance.of Construction Control

• Many earth and rock-fill dams have shown signs of distress or experienced partial

failure (necessitating expensive remedial measures) from causes traceable to poor

construction practices or to unexpected adverse conditions. Close observations by soils

Engineers and geologists of foun.dation and abutment preparation, excavation, fill

operations, movements and deformations of fill and foundation, and seepage can often

enable early aetection ana correction of unaesirableconaitions. Construction control

should ensure that:

•

•

(1) Necessary actions are taken to remedy or allow forunexpecteaconditions.

Frequent and careful observations by Inspectors,geologists, and field Engineers,

who are familiar with conditions assumed for design, are essential during stripping

of the foundation, opening of borrow areas, and excavating operations. Immediate

reporting of unexpected conditions will enable the Engineer to coordinate and plan,

any aaaitional investigations needed to establish design moaifications.

(2) Equipment and procedures are adequate to satisfactorily accomplish the work.

Review of the Contractor's plans for quality control, dewatering and draining work

areas, and haul roads, together with inspections ~f the actual operations, is an

important aspect of construction control.

(3) The completed structure meets the requirements and intent of the plans and

specifications. This involves continuous inspection of foundation and abutment

preparation, material processing, and embankment construction, and a

comprehensive control testing program to ensure proper material placement and

compaction.

(4) Adequate construction records are maintained. Preparation of completion

reports of construction operations and maintenance of records of test results are

essential aspects of field control. Such reports and recoras are often required to

evaluate claims by the ,Contractor and to aetermine possible causes of distress that

might later occur in portions of the completed work. These documents should

incluaeas many detailed photographs as necessary. Video photography may also
P:\2890009S\90\CQA Plan\CQA plan.doc Page 11 .



•
be included in the methods to document and record construction procedure and

methods.

Relation of Construction and Design

The design of an earth or rock-fill dam is not finished until construction is complete, and

the dam is functioning satisfactorily. Duringconstructton, the Engineer should

frequently reassess design concepts and assumed conditions in light of actual

conditions observed in the field. This involves frequent visits to the proJect to observe

actual conditions andcori\structionpro,cedures.Consultation with specialists maybe

required to evaluate unusual problems or foundation conditions. Design evaluation

must include analyses of compaction control results. It may also require reanalysis of

stability conditions based on results of laboratory t~sts on record samples and additional

foundation samples and field observations of pore water pressures,settlements, and

lateral displacements. A high degree of coordination between design and construction

Engineers is mandatory.

Contractor Responsibility

General

The Contractor shall be made responsible for all activities necessary to manage,

control, and document work so as to ensure compliance with the contract plans and

specifications. The Contractor's responsibility includes ensuring adequate quality

control services are provided for work accomplished on-and off-site by his/her

organization, suppliers, Subcontractors, technical laboratories and consultants. The

work activities include safety, submittal management, and all other functions relating to

the requirement for quality construction.

Staffing

It is the Contractor's responsibility to carefully examine the contract requirements for

• COC and provide personnel capable of complying with the COC requirements of the
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contractclausesand·technical provisions. The CQC staff must·be of·sufficients.ize·and

have the qualifications necessary to ensure contract compliance, whether work is

performed by the prime Contractor or by Subcontractors or vendors. The cac system

manager will bean employee of the prime Contractor and must report directly to the

project superintendent or someone. higher in the Contractor's organization. The size
!

and composition ofthe CQCorganization may vary as the job progresses. At all times it

should be compatible with the level of effort and capability required by the contract and

constructionsch~dule.

District Responsibilities.

General

Quality assurance is the process by which the District verifies end product quality. The

process starts well before construction and includes reviews of the plans and

specifications for biddability, constructibility, operability and environmental responsibility,

plan-in-hand site reviews,' coordination with using agencies or local interests,

establishment of performance periods and quality control requirements, field office

planning, preparation of QA plans, reviews of quality control plans, enforcement of

contract clauses, maintenance of quality assurance and quality control inspection and

work records, and acceptance of completed construction.

Planning

Prior to construction, the following activities should be performed:

(1) Participate in the design review conference. This may be conducted at the Pre

Construction meeting. However, it is recommended that sufficient time be allowed to

review the design and discuss quality control and assurance, constructibility, operability

and environmental issues. It is recommended that a representative of the· field office

responsible for theadminis,tration of the contract participate.

• (2) Conduct site plan-in-hand reviews. This is a field office responsibility.
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(3) Establish the contract CQCrequirements.lnput from the field office is required .

(4) Reviewfield.officeworkloads and staffing needs.

(5) Assure office and field personnel have a clear understanding of QAlCQC

responsibilities.

(6) Review the Contractor's CQCplan and verify affirmative answers to the following

questionsasa minimum:

(a) Does the plan adequately cover control of aU features of the contract?

(b) Is the CQC staff adequately sized to maintain quality and accomplish tests

required?

(c) Have the person or persons responsible for each definable feature of. work, all

tests,and submittal control and review been identified?

(d}Do the qualifications of the staff appear adequate for the control and test

requirements?

(e) Is the delegation of responsibility and authority to the cae staff manager clear?

Does this person report directly to the highest ranking Contractor personnel on-site

with responsibility for the overall management of the project including quality and

production?

(f) Are the cae organization lines of authority and responsibility clear?

(g) Are individual control and test duties clearly assigned?

(h) Dothe proposed control and test report forms include all the required features and

reporting items?

(1) Does it comply with the specific requirements established by the contract?

0) Are definable features of work identified. A definable feature of work is a task

• which is separate and distinct from other tasks and has separate control
P:\28900095\90\CQA Plan\CQA plan.doc Page 14



•
requirements. For exampJe,definable features for concrete would be formwork;

reinforcing and imbedded items; placement including mix design, finish,etc.; and

curing.

(7) Accept theCQCplansubJect to satisfactory performance and reserve the right to

require revisions to correct unsatisfactory performance. Revisions made by the

Contractor are subjectto District acceptance.

Implementation and Enforcement

During> construction the following activities will be performed by Quality Assurance

Personnel (QAP):

(1) After thepreconstruction conference, the Inspector or other responsible designee

shall conduct acoordinatioh meeting with the Contractor on the CQC/QA program.

Minutes of the meeting will be prepared for signature by both the Contractor and the

District representative.

• (2) Delay construction start until after the coordination meeting and submittal and

acceptance of at least the interim CQC plan, if required.

(3) Require revision of the coe plan and its execution as necessary to obtain quality.

(4) Verify adequacy and calibration of test equipment, application of specified test

standards and computation of test results.

(5) Spot check cac approved submittals.

(6) Review Contractor's daily quality control reports (OCR) to verify that they adequately

document his/her quality control operations. If reports are not adequate, require the

Contractorto submit a supplementary report containing the necessary information..

•
(7) Hold periodic job-site assurance conferences on COC/QA interrelationship of activity

and effectiveness.
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•
(8). Participate in the three-phasecbntrol process as necessary to verify that the

C.ontractor is adequately conducting the required control processes. Attendance at a

majority of the preparatory and initial-phase meetings is required. District participant will

be totally familiar with contract requirements. Ensure that the Contractor prepares

minutes of each preparatory and initial meeting and includes highlights of each control

phase on thedailyCQC report. These reports shaH be made readily accessible for

quick reference throughout the life ofthe project.

(9) Conduct District QAtestsat thejob-site to verifyacceptabHity of the completed work.

A sufficient number of tests, but not less than 5 percent of the frequency of the cae

tests,should be scheduled to verify CQC test procedures and results. For test

procedures for which duplicate sampling is appropriate the Contractor shall be required

to furnish for possible QA testing duplicate samples of test specimens of a minimum of

20 percent of the CQC tests. A minimum of one-fourth of these duplicate samples

shouJdbe tested and the results compared to the cac test results to verify test

progeduresand results. The duplicate samples on which QA test are performed should

not be known in advance by the Contractor, so that the cac staff will not know which of

the. eQC test results are subject to verification. The results of QA test performed on

duplicate samples should be made availabl-e to and discussed with the Contractor in

order to reconcile any discrepancies. Testing duplicate samples is part of, not in

addition to, the requirement to perform QA test at a minimum frequency of 5 percent of

theCaC tests. QA testing and inspection should be conducted at unannounced

intervals. The contracting officer's representative should verify the accuracy and

calibration of equipment, verify correct application of specified test standards, and verify

the coverage. and accuracy of required cac tests by observing approximately 10

percent of the CQC tests. The exact number of tests obse.rved will be commensurate

with the confidence level in the Contractor's cac system and consistency in District and

Contractor test results. Test reports, which shoulq be submitted as attachments to the

Contractor's cae reports, should be reviewed by District engineering, laboratory, and/or

QA personnel assigned to ~he work depending upon the type of test.

•
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(10) MonitorContractorts procedures for tracking construction deficiencies to verify

• acceptable corrective action and that an audit trail is maintained.

(11) Ensure that new work is not placed on unacceptable work and that progress

payme.nts do not include the value of non-conforming construction.

(12)PrepareQA reports (OAR) and allothernece$sary OAdocumentationasdetailed

below:

(a) Oualityassurancepersonnel will prepare a report for each visit day of construction

or fabrication. If for some reason OAR did not visit the site on a particular day of

construction,the reason for non-visit and pertinent observations as to events

occurringdurlng period ofabsenGe will be included in the OAR for the next

subsequent visit day. The purpose of the OAR is to document District activities in the

day-to-day administration of the contract. Memoranda for the record (MFR), letters,

and the OAR will be used to provide a formal record of contract information.

Particular care will be taken to record and preserve all possible data and exhibits with

• respect to any matter which may become the basis for a claim.

(b) As a minimum the OAR will cover the following areas: Contractor -name, date,

contract number, daily report number, project title and location, weather, precipitation,

temperature (max. and min.), portion of the day suitable for work,

Contractors/Subcontractors on job and area of responsibility, operating plant or

equipment, work performed today, results of control activities, tests performed,

equipment and materials received, job safety, verbal instructions received, remarks.

TheOAP will document the results of their OA inspections and tests, deficiencies

observed, actions taken and corrective actions of the Contractor. They should also

include·comments.pertaining to the coe activities.

(c) All pertinent items of information will be included on the OAR. Data incorporated

on the Contractor quality control report will not be repeated on the OAR unless it is

necessary to augment or correct erroneous entries on the OCR.
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(d) The District Inspector or his designees are responsible for assuring thattheQAR

• contains all pertinent items of information. In order to verify the accuracy and

completeness oftheQAR, this individual will review initial reports ofanyQAPand

perform follow-up reviews as deemed necessary to confirm/maintain continued

acceptability. Those reports reviewed will be initialed.

(13) TheQAP will review the entries on the Contractor's QCR. The QCRshouldcontain

information onthe Contractor's quality control operations as.described above and not be

burdened with other peripheral information. The QCRwili be attached to or fHed with

the QAR,ifseparate report forms are used, to form a complete quality control/quality

assurance report to be kept in the contract file.

(14) Document Contractor performance throughout the contract and initiate interim and

final unsatisfactory ratings where necessary.

•
QA for Procedural Specifications

SomeQA testing in the case of certain critical earthwork and concrete dam structures

must be. conducted continuously. A comprehensive quality assurance testing program

is necessary-on the pa'rt of the District when specifications limit the Contractor to

prescriptive procedures leaving the responsibility for end product quality to the District.

Contracting officers must limit Contractor responsibilities for tests to those which control

the prescriptive procedures and strictly avoid any duplication of District testing.

Performing Acceptance Inspections

Subsequent to cae completion inspections, acceptance inspections of completed

construction are a District responsibility.

Progress Meetings

Progress meetings w~1I be held weekly either at the beginning or end of the work week.

At a minimum this meeting will be attended by the Construction Inspector and the
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Contractor (Foreman or Superintendent). The Contractor's cac system manager must

• attend the meetings. It is recommended that the Engineer attend meetings where

discussion of ,changed conditions or proposed design changes are anticipated.

Problems that occur should be immediately brought to the attention of the Inspector and

not be held until the next progress meeting. The progress meetings will be documented

by the Inspector and minutes will be distributed to the Contractor, Engineer and Owner.

The following items relating to quality management will be apart of the agenda:

• Review scheduled work activities

• Review the previous .week's activities and discuss any problems

• Review test data

• Discuss any environmental compliance issues

• Discuss safety issues

• • Discuss non-conformance reports

• Discuss any changed conditions or proposed design changes

Deficiencies

When deficiencies (items that do not meet project requirements or do not meet the

intent of the design) are discovered, the Inspector shall immediately determine the

nature and extent of the problem and notify the Contractor. If unsatisfactory test results

identify a deficiency, additional tests will be performed to define the extent of the

deficient area. The Contractor shall correct the deficiency to the satisfaction of the

Inspector. If unable to correct the problem, the Inspector will notify the Engineer who

will assist in the resolution of the problem. Corrected deficiencies shall be retested and

approved before any additional related work is performed by the Contractor. All retests

and related documentation shall be recorded by the Inspector and included in the final

report documentation.• P:\28900095\90\CQA Plan\CQA plan.doc Page 19



The Owner will immediately report toADWR the nature of any design revision. Written

• approval from ADWR is required prior to implementation ofthe design change.

Earthwork

Quality assurance testing andsam'pHng will be performed by the Geotechnical Engineer

under the direction of the Inspector. Documentation shall meet the requirement of the

plans, specifications and this plan.

The Inspector shall observe and document thatthe following activities are conducted in

accordance with the. specifications and design drawings and with the requirements of

the Engineer:

• Stripping and / excavation activities to ensure that the excavation is conducted

carefully to protect the existing embankment and excavated to the proper depths;

and that excavated material is properly stockpiled for later reuse if necessarym

•• • Establishment of proper drainage on the embankment

• Placement of all fill materials, confirming that all fill meets the requirements of the

specifications and the intent of the design.

• Preparation of foundationsubgrade.

• Placement of clay layers, filter layers, bedding layers, riprap and gabions.

Field Organization and Responsibility
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Resident Inspection Force

The Dam, outlet works, spillway and flood wall must be adequately inspected to ensure

quality construction. The size and composition of the resident inspection force for

foundation and earthwork control operations should be adequate to provide for

continuous inspection of construction activities, field testing and sampling, observation

of field instrumentation, Jaboratorytesting, data compilation,maintenanceof records,

and preparation of reports. The inspection force must be so staffed and organized that

inspectors and technicians are available for continuous inspection of the Contractor's

operations. The District is responsible for aHphases of the construction project,

including the activities necessary to verify that the Contractor has complied with the

requirements ofthe contract plans and specifications and in contrast to the Contractor's

quality control, the District is responsible for quality assurance. Thi.s includes checks,

inspections, and tests of the products which comprise the construction, the processes

used in the work and the fin·ished work for the purpose of determining whether the

Contractor's quality control is effective and he is meeting the requirements of the

contract. . These activities are to verify that defective work or materials are not

incorporated in the construction."

Technical responsibilities

The District··· Inspector is responsible for ensuring that construction of the embankment

and related appurtenances is in compliance with the plans and specifications.

Geologists and soils engineers provide technical assistance. Assisting the Inspector

are office and field ·engineering staffs. The office engineering staff is responsible for

preparing field modifications to the plans and specifications in accordance with ADWR

regulations, reviewing plans submitted by the Contractor such as those for quality

control and dewatering, value engineering, evaluating results of construction control

tests, and compiling instrumentation data for evaluation. The Engineer of Record will

assist the District engineering staff as needed. The District Inspector is in charge of

field supervision and ins'pection and. is responsible for planning, executing, and

coordinating all field inspection and testing to ensure compliance with established• P:\28900095\90\CQA Plan\CQA plan.doc Pagel1
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•

•

st~ndards and detail drawings and specifications. The Inspector may be assisted by

one or more construction inspectors on each shift and by a materials testing or soils

Engineer who supervises a number of technicians in obtaining samples and performing

required field and laboratory tests. The project is to be staffed with the number of

experienced laboratory technicians needed to perform acceptance testing on

compacted fill, including filter and drainage fills. Acceptance testing should be

performed immediately after placement and compaction of the lift material to be

sampled and tested. Attention should be given to selection of samples for acceptance

testing so that aU materials of generally different descriptions being placed in the same

compacted zone of the embankmentwill be tested.

Good communication between design and construction personnel is essential. The

construction staff.should be familiar with the design memoranda pertinent to the work.

Preconstruction instructions and training should be given to field inspection personnel to

acquaint them with the design concepts and to provide them with a clear understanding

of expected conditions, methods of construction, and the scope of plans and

specifications. This may be done by training sessions, preferably with design personnel

present,to discuss engineering considerations involved and to explain control

procedures and required results. Inspection personnel should be familiar with the plans

and specifications; excavation boundaries; types of materials to be excavated;

temporary and permanent drainage and seepage control measures; approved sources

of borrow materials; procedures and equipment most suitable for excavating,

processing, and hauling borrow materials; characteristics of fill materials and

compaction requirements; capabilities of various types of compaction equipment; and

procedures required to obtain desired or specified compaction.

Quality control.

(1 ) The Contractor is responsible for quality control, and the contract specifications give

requirements for the Contractor quality-control. organization, personnel qualifications,

facilities and types of tests, and reporting of test data and inspections. The field
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inspection force has the responsibility of accepting completed work and must have a

• staff large enough to accomplish the following:

(a) Check the effectiveness and adequacy of the Contractor's quality-control system

and take action to have deficiencies .corrected.

(b) Inspect construction operations to prevent defective work and placement of

unsatisfactory materials.

(c) Monitor progress.

(d) Perform check tests and acceptance tests.

(e) Resolve or report field problems and conflicts with contract documents to higher

autnority.

•

•

(f) Make acceptance inspections.

(2) Contractor quality-control operations will, if properly implemented, assist in achieving

adequate construction, particularly on those operations where specifications contain

product requirements such as water content limits and gradation of filter material.

However, field inspectors must be present to witness operations for which construction

procedures are specified and to conduct tests to ensure that results obtained are those

required by design. Several important considerations are listed below:

(a) The Contractor is not required to conduct tests on the quality or durability of

materials used for pervious fill, filter zones, bedding, spalls, or rip-rap. The District is

responsible for determining such properties in approving sources of natural or

processed -(blasted, ripped, or crushed) pervious materials fQr use in embankments.

(b) The Contractor is not required to provide tests on ·compaction characteristics

when fill placement procedure is specified. District inspection forces are responsible

for inspecting the Contractor's specified construction activities and for testing

embankment or slope 'materials to establish that excavation and fill placement
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proced,uresresultin an excavated slope or fill that conforms to properties assumed in

• the design.

Relationship with 'Contractor

Mutual understanding between the Inspector and his staff and the Contractor of the

requirements of the contract specifications is necessary to obtain desired construction

quality. The quality of the work must never be compromised. Unnecessary

requirementsaJld restrictionsshoald not be imposed over and above the specification

requirements. Firmness by Engineers and Inspectors who are efficient and know their

job will gain the respect and cooperation of the Contractor.

Laboratory

•
Foundation and earth-fill materials are tested in the laboratory to determine gradation,

water content, in situ density, compaction, relative density, and Atterberg limits. The

data obtained serve as a basis for ensuring compliance with specifications and design

requirements, for guidance toward maximum utilization of available materials,and for

providing -a record of the properties of materials placed in all parts of the project.

Types oftests and facilities required

The major portion of testing in the field laboratory is for acceptance testing of

compacted fill. These tests ,must be conducted in a manner that will yield results of a

quality comparable to the initial laboratory tests upon which the design was based.

Discrepancies resulting from variations in testing equipment and techniques should be

carefully avoided. Water content, compaction, relative density gradation, and Atterberg

limits tests are the most common tests- conducted. Water content and compaction tests

are used for control of cohesive soils in impervious and random fills. Atterberg limits

tests may be used for control of fills of fine-grained cohesive soils where good

correlations of optimum ~ater content and maximum dry density with the Atterberg

limits have been established. Gradation and relative density tests are used for control

• of pervious fills. Gradation tests are also used for control of rock fill. Field density tests
P:\28900095\90\CQA Plan\CQA plan.doc Page 24



•

•

are performed on -the fill, but compaction tests on -the material and water conte,nt

determlnationsmay be made either in the central laboratory or in the field. The central

laboratory musthavee.quipment for these tests, but supplemental portable units maybe

advisable for gradation, compaction, and water content testing at remote locations.

Engineers

The Engineer who designs the earth or rock-fill dam should visit the project during

constructio'n and assist field personnel in interpreting plans and specifications and

observe problems that, may not have been fully evaluated in the design. Visits should

also be made whenever unexpected conditions are encountered that may require,

changes in the plans or specifications. A cooperative attitude must be maintained

between Engineers and construction personnel so that mutual understanding is reached

on existing problems and feasible solutions are developed. In some cases, conferences

at the construction site maybe necessary between construction personnel, designers,

and specialists to review conditions and determine if design modifications are required.

Aregularsch'edule of visits should be set up so that design personnel can inspect ,field

conditions at critical construction stages.

Surveying

Survey layout and as-built survey and documentation is to be provided by an

independent licensed surveyor hired by the Contractor per the requirements in the

specifications. Monitoring of settlement during construction will also be performed. The

Inspector reserves the right to perform independent survey spot checks to verify the

quality of the constructed structures.
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•
Records and Reports

General

Construction records and reports.are needed to document results of tests made to verify

specification requirements and action taken to correct deficiencies and to provide a

record describing the field conditions, modifications to plans and specifications,

construction procedures, sequence of operations, and the location and as-built

dimensions of important features. These are necessary to evaluate claims made by the

Contractor based. on changed conditions, or claims by the District that work performed

does not meet contract requirements. Progress reports are also needed to provide a

basis for payments to the Contractor for work accomplished. All inspectors should

maintain a daily inspection report (or log), and a master diary should be ke·ptby the

District Inspector. Det~ils of specific construction control records and reports follow.

Construction· records

• These records provide useful data for designing future alterations and additions to the

structure, determining causes of later undesirable movement or seepage, or interpreting

piezometric data. As-built drawings, construction photographs, descriptions of

foundation conditions encountered and various treatments, compaction data', and test

data on record samples should be included in the records.

Construction reports

The·.construction foundation report should include details such as dip and strike of rock,

faults,artesian and other groundwater conditions, and other characteristics or

conditions of foundation materials. A complete history of the project in narrative form

should be written, giving t~e schedule of starting and completing various phases of the

work, describing construction methods and equipment used, summarizing quantities of

materials involved, and in~luding other pertinent data. Foundation reports should be

supplemented by photographs that clearly depict foundation conditions. Routine

• photographs should be taken at regular intervals, .and additional pictures should be
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taken of items of specific interest, such as the preparation of foundations and dam

abutments. For these items, colored photographs should be taken to provide a better

depiction of construction conditions. The captions of all photographs should contain the

name of the project, the date on which the photograph was taken, the identity of the

feature being reported, and the location of the camera. I~ reports containing a number

of photographs, an alternative would be an index map with a circle indicating the

location of the camera with an arrow pointing in the direction the camera was pointing,

with each location keyed to the numbers on the accompanying photographs.

Daily Reports

Daily reports or logs are prepared by inspection personnel covering their assigned

areas of work. The importance of daily reports should be stressed at all levels of the

Inspector's force, since daily reports form a part of official records and may by used as

evidence in court or in other legal action. The reports are also valuable in determining

possible causes of distress, unusual seepage, or other potentially critical conditions

during andafterconstru'ction is completed. Inspectors' reports are not personal records

and' should be carefully controlled and accounted for as official records. The daily

reports must be thorough, accurate, neat, and legible. Detailed information on the

following items should be included:

a.Contract number and Contractor's name.

b. Description and location of the work.

c. Date.

cL Weather.

e. Items of equipment and procedures used.

•
f. Type and amount of work performed.
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g.Typeand number of field control tests performed by the Contractor and by District

• forces, and brief comments on results obtained.

h. Progress of work, delays, causes of delays, and extent of delays.

i. Instructions given to Contractor, including name of Contractor representative talked to,

and resulting actions taken by Contractor.

J. Details of any controversial matters.

k.VJsitors to the Inspector's area of responsibility.

LSafetyinfractions/violations observed and corrective actions taken.

Compaction Control Reports

•
Records of compaction control are required to document the procedures used and the

adequacy of results obtained. The records also provide information for evaluation of

compaction control and for use in determining causes of distress or unusual conditions

that may develop during or after construction. Sample forms for use in tabulating daily

field control data are contained in the Appendix. Evaluation of compaction control is

necessary to ensure that the method and procedures are producing the quality of i~

place fill required by the specifications.. Summaries of compaction control data provide

a convenient means of evaluating the adequacy of compaction.

Final Construction' Repo'rt

A final construction report should include the foundation report as described above and

the following:

a. A narrative history of the project, including schedules -of starting and completing

various phases, treatment of unusual conditions, construction methods and equipment

used, quantities of materials involved, and other pertinent information.

• b. As-built drawings.
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•
c. Construction photographs.

d.Summary of field compaction control data and laboratory test results.

e.Summary of other tests for acceptance control.

f. Test results on record samples.

g.Resultsofstability, seepage and other analyses during construction.

h.Summaryofinstrumentation data.

i. Summaries or references to conferences and inspection visits and resulting actions

implemented.

J. Summaries ofall design changes and the justification for these changes.

The report will certify that the work has been performed in compliance with the design

drawings, project specifications, and related documents, and will include a final report

• from the Geotechnical Engineer who supervised the construction.

References

1. Michael Baker Jr., Inc., 1999, Fool Hollow Spillway Rehabilitation, Quality

Assurance Plan for the Arizona Game & Fish Department, 11 p. plus
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Rock-Fill Dams.

4. Stantec Consulting, 'Inc., Construction Administration Procedures Manual.
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Appendix A -Sample Forms
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PROJECT IPROJECT NO. I INSPECTION BY IDATE

OWNER: ARCHITECT/ENGINEER

ITEM DESCRIPTION CONTRACTOR COMMENTS INITIAL DATE

"-

EACH CONTRACTOR LISTED SHALL PROVIDE COMMENT OR INITIAL AND DATE COMPLETED.

•

•
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Nonconformance. Report
Client Date

Project Project No.

Drawing, Specification or Code Report No.

Description:

Prepared By Date

Contractor Response

0 Repair or Replace in accordance with approved plans and 0 Engineering Evaluation
specifications

Comments:

Prepared By Date

Engineering Evaluation

Prepared By

Company/Title Date

Repair Completed and Acceptable

Contractor Date

Inspector Date
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• Concrete Placement Card

Pour Date: Time:

Concrete Mix No.: Required Strength:

Pour Description:

CYQuantityOrdered:

CYQuantity N.L.: CY Quantity Final:

tdk '11bit d thth .kidP' .. t tnora pour, con rac or ac nowelges elr wor WI ecompe e per e con rac ocumen s.

CONTRACTOR
INSRECTION ITEM SIGNATURE DATE INSPECTOR DATE

Formwork

Re"Shoring

Keys, Blackouts, Exp. Jts.

CleanUp

Electrical

Mechanical/Sleeves Duct

Plumbing .. Pipe Sleeves

Re-Steel/Mesh

Fire Protection

PIT

Anchor Bolt and Imbed
Placement

•

Pour is· authorized, to proceed:

Contractor's Superintendent
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Concrete .Field Test Summary
I..OCATION DATE IJOBNO.

OWNER

PROJECT

CONTRACTOR

Mix Number: Ispec Strength Concrete Grout Mortar Other

TrueR No, Locationffime Cyls Taken Slump (inches) Air Content 0/0 Cone Temp. F
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• Qualify Assurance·Reporf (QAR)
Daily Log of Construction

Project

Contractor

Report Number

Date

Weather

Number of District Employees

Temperature
Structural
Excavation

Portion of scheduled davsuitable for operations (%)

J Borrow Excavatlonl Embankment 1Concrete IStructure Minimum

24 hour precipitation

I Maximum

Supervisory IOffIce ILayout Iinspeclion I Total inches I ending

Lake LevelNumberof Contractor Employees

SupervIsory 1Skilled ILaborersl TOlal1 From ITo IFrom ITo Feel

Attach list of the following: (a) Major items of equipment either idle or working, and (b) Number and classification of contractor personnel
Contractors/Subcontractors and area ofresponsibllity for work performed today:

a.

b.

c.

d.

ITime

•
e.

f.
Work performed today:: (Indicate location and description of work performed. Refer to work performed by prime and/or subcontractors by letter in table above. If
no work performed, indicate reason.)

Information on progress of work, causes for delays and extend of delays, plant, material. etc.

CQC Control phases attended and instruction given:

Results of QA activities and tests, deficiencies observed. actions taken and corrective action of contractor. Include comment pertaining to contractors cac
actiVities.
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Verbal instruction given to contractor (include names, reactions and remarks)

Has anything developed on the work which might lead to a change order or finding of fact?

Information on progress of work, causes for delays and extend ofdelays, weather, plant, material, etc.

InformaUon, instructions or actions taken not covered on OCR report or disagreements:

Safety: (Include any infractions of approved safety plan, safety manual or instructions given. Specify corrective action taken)

Remarks: (Include visitors to project and miscellaneous remarks pertinent to work)

•

OA representatives signature Date Engineers Initials Date
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Resident Engr (S. J. Smith
Insp. or Tech. I, $.JQnes

(Nearest town, state)
to 5 Dec 68

{Rlver}
Period 5 NQy68

PERIODIC SUMMARY OF FIELD COMPACTION CONTROL DATA

DamProject
Dis tr i c t
Location of Project
Repar t No. 1 2•

•

TYPE OF FILL IMPER.VIOUS· {CORE}

Soil 01 ass 1 fica t ion
(USeS Symbols) CH, CL

stationing of·A.eas Tested
14+75 to 46+50

Elevation of Areas Tested 832 to 840

c:ompactionEquipment Sheepsfoot roll er,Ferguson self-
propelled model SP-120B(615 psi)

Numbero( passes
8

l1ncomp. Ll ftThick.
8 In.

Roller-Speed, MPH 3 to 5

In-Place Density Method Sand VolumelGOo;o)
(Give" of tests Jnade Nuclear ( lO~o}:::
tN i th each method)
~thodof Determining
Fieldw Oven Drying
Met.hod of Relating Field results compared to laboratory
Pield w to Std .Opt w, compaction curve {or similar soil. Appro-
and Field Dens! ty to priat e laborato ry cur\"esel ected by J- or
Max. Dry Density, or 2-point Std compaction test at field w or
Relative Densi ty drier, supplemented \\Pit h 1i quid !imit test

correlation
Specified Range of w (Percentage
Points Above , Below Std Opt w) Opt - I '0 to Opt +2 «fo
(Desired) . (~ Comp. or

950/0(Spec i fied) 'Mln. ReI. Dens i ty).::

No~ Areas Tested
21

No. wi th 'II Outside
Acceptable Limlts 3

No. with Dens! ty
ZBelow Min.

rNo. wi tllw and Denst ty
Outside AcceptabI e Limi ts 1

!No. Areas Reworked 5

~o. Areas Retested" 4

Remarks

::: Only the two if1n1tiallltests shown on the summary plot ~;ere by nuclear method
check tests and-remainder of test s were by ::and volume method

1:~.Strike out inapplicable words. Summary Prepared by ARC Date 6 Dec 68
ENG Form 4287 . Summa~y Checked by JSJ Dat~ 7 Dec b8
JUN 69 (ER 1110-2-1925)

•
Summary Form, Field Compaction Control Data, Impervious Material

P:\~8900095\90\CQAPlan\CQA plan.doc Page 39



•
Project Dam
District
location of Project
Report No. 12 Period

(RIver)

Res ldent Engr J. S. Smith
Insp. or Tech J. S. Jones

{nearest town. state
to 5 Dec 68

•

TYPE OF FILL PERVIOUS (SAND DRAIN)

Soi 1 C lassifi cat ion
(USeS SYMbols) SW

Stationing ot Areas Tested
15+50 to 37+50

Elevation ot Areas Tested 830 to 839

~ol\pac t i.on Equipment * Vibratory Roller, Tarnpo Model Ve80
( static wt.= 311 5 tons, centrifugal force
of 7 S tons at 1600 rpm}

Number ot: passes * I4

Oncomp. tift Thick~

6 in.
I

Roller Speed, MPff 2

In-Place Densi ty .Method Sand Volume '900/0)
(Give, 01 tests made Nuclear (10Ofol**
wi th each method)
~·thod of Determining
Field w Visual Observation
Method of Relating Field results compared to result s of
Field w to Std opt w. laboratory tnaximum (modified Providence
filnd Fi.eld ~nsity to vibratedl and minimum dens\ ty tests on
rMax .. Dry Densi ty. or similar material. Appropriate laboratory
J\e lati veDensl ty results selected by gradat10n correlati.on.

Specified Range of w (Percentage
Points Above " Below Std Opt w) Saturated during compaction

(Desired)
Min.

(1. Comp. or .+
80ero(Spec 1 fied) ReI. Dens 1 ty)

No. Areas "e$ted
25

~o. Wl th w Outside
Acceptable Llrnl ts Not Applicable
~o.wi th Dens! ty 6Below Mln.
lNo. wi. th w and Densi.ty

Outside Acceptable Llmi ts Not applicable

No. Areas Reworked 5

No. Areas Retested ·3

Remarks
:~: If compacted by crawler tra~tor, change "passes" to "coverages"
:::~~Onlythe two "initial" tests shown 0" sutnmary plot were by nuclear metl

Check tests and all other tests were by the Sand Volume method.

+Slrike out inapplicable~ords.

ENG Form 4287
JUN 69 (ER 1110-2-1925)

Summary Prepared by ARG
SUMmary Checked by -"""J....S~j---

Date
Date

6 Dec
7 Dec

•
Summary Form,· Field Compaction Control Data, Pervious Material

P:\2890009S\90\CQA Plan\CQAplan.doc Page 40



•

•

ApPENDIX]
....

• ELECTRONIC FILES OF HEC-l MODELS FOR FLOOD

HYDROLOGY & FLOOD ROUTING THROUGH THE MODIFIED DAM



ApPENDIXK

STRUCTURE ANALYSIS FOR AUXILIARY OUTLET WORKS AND

FLOODWALL
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T¥L.ININTERNATIONAL

To: ChuckGopperton

From:

Date:

1'''\
./

Chris Bridges/ •. ~
V

January 17, 2000

•

•

Subject: Golden Eagle Park Dam

Copy:

MEMORANDUM

Chuck, Enclosed are .designcalculations and details (21 sheets) for:

• The pre"'cast box auxiliary outlet works culvert and headwall

• The auxiliary outlet works inlet structure

• The auxiliary outlet works outlet structure

• The floodwall

• The inlet structure for the principal outlet works culvert

• Details for the trashrack

Please discard the cales and details I sent you last week, because I've made some revisions to
some of the sheets. Please give me a call if I can be of further assistance.

Goldem eagle park dam.doc/ ctb
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-r:¥I.ININTERNATIONAL

To: Chuck<Gopperton

From: Chris Bridges

•

•

Date: January28,2000

Subject: Golden Eagle Park Dam

Copy:

MEMORANDUM

Chuck,·Enclosed are six (6) detail sheets addressing the comments/questions that you and
Laura had.. The first two sheets (#8 and #11) have been revised with regard to the connection
between the wingwall and the apron. The next sheet (#20) has been revised similarly; please
discard the same sheet from the last submittal. The fourth sheet (#21) has been revised with
an additional note; again, please discard the same sheet from the previous submittal.

The lasttwo sheets are new details; the first details the reinforcement in the floodwall, and
the second details the dowels used to connect the precast box with the cast-in-place section.

My last two tasks are to research the tongue and groove detail and explore removing the
lateral angles from the trashrack. I will address these remaining issues shortly.

Please give mea call if I can be of further assistance.

Goldern eagle park dam.doc! ctb
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(8)
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specification or cur.reatASTM specificalioa will pel'lL
3.· Contaet CSR Hydro Conduit repruelM8tiye ·for furdJer deai1s net list=d on thia draMD,.
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•
. Projects:
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T. Y. LIN I N T ERNAT ION A L

•
... • Projed:Gol(jenEagleParkDam

Item: FloodwaU Stem Design
Job No. 1285.00
Designer: eTa
Checker:

Sheet: l'f of 7r/
Date: 1/00

Date:
RECTANGULAR BEAM DESIGN:

1'e = 4,000 PSI
fy = 60,000 PSI

SHEAR, V=
MOMENT,M.=

4.37 KIPS
11.41 K-FT ~

n=
fc = 0.40 fe =

f5 =
k =fc/(fc+fs/n). =

j =1 - k /3 =

8
1,600 PSI

24,000 PSI

0.348
0.884

USE b=
h=

R =fc kj/2 =
REQ'D bd"2 =M/R =

12.00 IN
14.00 IN

246 PSI
557 IN"3

d=h- 2.00CQVER- 0.438 DIAM = 11.56
bd"2 = 1,604 IN"3

UNDERREINFORCED SECTION J

FOR IDEALLY REINFORCED SECTIONS:

actual p =
ideal p =k fc / 2 1 fs =

REQ'O As =M l(f5 j d) = 0.56 IN"2

BAR SIZE: NO. 7
0.0043 NO. OF BARS = 1 BARS
0.0116 provide As = 0.60 INJ\20.K.

CHECK STRESSES: LOCATE N.A.: bXx/2=nAs(d-x)
6 x"2 + 4.80 x - 56 =0; x= 2.67 IN

• arm = d - x/3= 10.67 IN fs=T/As= 21,380 'P$I O.K.

e =T = M I arm = 12.8 KIPS fc = C I (O.5bx) = 801 PSI O.K.

CRACKING MOMENT:
fr = 7.5 (fc)".5 = 474 PSI
Ig =b hJ\3 /12 = 2744 IN"4 Mer = fr Ig I yt = 15".50 K-FT

yt=h/2= 7 IN 1.2 Mer = 18.59 K-FT

0.9
30.03 K-FT

phi =
phi Mn =

36 KIPS
0.882 IN
33.36 K-FT

DETERMINE Mn: T =As * fy =
a =T I (.85 fc b ) =
Mn = T ( d - a/2 ).=

COMPARISON:I~~P_hi_M_n~~>_=~~1_.2~M_cr~~O_.K_.~~

•



60 PSI
30 PSI

126 PSI
253 PSI

• T. Y. L IN I N T ERN A T ION A L
Project: Golden Eagle Park Dam
Item:FloodwallStem Design

RECTANGULAR BEAM DESIGN: (CONT.)
SHEAR DESIGN:

vc=.95 SQRT(f'c) =
0.5 vc=

2 SQRT(fc) =
4 SQRT(fc) =

v ... vc = 0 PSI

IF v <= 0.5 ve, NO Av NEEDED

IF 0.5 vc<v <= ve,

Jo~ No. 1285.00
,Designer: eTa
Checker:

v= V I(bw d) =

BAR SIZE: NO.
NO. OF LEGS =

Av=
SPACING, s =

fs =
fy=

Sheet: / 'J of V'I
Date: 1/00
Date:

31 PSI

4

0.00 INI\2
IN

24,000 PSI
60,000 PSI

MIN Av =50bw s / fy =
MAX··~ = d/2 =

IF 0 < v-vc<= 2 SQRT(fc),
Av = ( v - vc ) bw s / fs =

MAX 5 =d/2=

IF 2 SQRT(f'c) < V-yO <= 4 SQRT(f'c),
Av =(v - vc ) bw S I fs =

MAX 5 =d/4 =

0.,00 IN~2 O.K.

5.78 IN <= 24 IN O.K.

<= 24 IN

<= 121N

• IF v-vc > 4 SQRT(fc), N.G. TRY A LARGER SECTION

•
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ARIZONA DEPARTMENT OF WATER. RESOURCES
SURFACE· WATER MANAGEMENT DIVISION

/.. DAM SAFETY AND FLOOD l\fiTIGATION SECTIONS
SOO·North Tbird Street, Roam.'ArIzona. 85004

•.
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•
DEPARTMENT OF WATER RESOURCES

DAM SAFETY SECTION

TO:

FROM:

DATE;

SUBJECT:

File

LarryLambe~i~
February 15~ 2000

Ooldel1 Eagle Park Dam (07.33)
R0\1"iew conunents On Memorandum to Stantec from T-Y~Lin International,
Structural Analysis ofthe Auxiliary Outlet Works al1d Floadwall. Golden Eagle
ParkDam, dated January 17, 2000 (received by ADVlR on January 20; 2000).

•

•

1. The hydraulic (lateral and uplift pressW'es) loads on the various structures need to be
reviewed and justification provided for using less than full uplift pressures. The follo\iVing
load cases s110uld be conside~redin the design and exceptions must bejustified and approved
byADWR:

a) Maximum reservoir water elevation (head), maximum flow depth or maximum tail\vater
elevation shall be applied as uniform uplift pressure on all foundations (or 11orizontal
surfaces). Lateral pressures shall be applied as linearly varying pressures based on
maximum reservoir elevation.• flow depth~ and lor tailwater depth as the case may apply.

b) Headwalls with restraint (e.g. wingwalls act as restraint) must be designed with "at rest"
soil pressures instead of "active" pressure" "At rest" pressures must be based on fully
sattrrated conditions to the elevations specified in "a)" above.

c) The inlet structures must be designed to resist a buoyant (uplift pressure) offive feet of
water. This is to account for plugging of the reliefdrains.

For the cases listed above, the design m'ust account for both maximum positive or
negative pressure as may apply. Both overturning and sliding factors of safety must be
detennined for each load case. The minimum.factor ofsafety for sliding or overturning
shall be 1.5.

2. The design calculations submitted do not appear to include the affect ofsloping backfill on
the headwalls and/or wingwalls.. Design sketches must be provided showing the basis for the
analyses•
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•

•

•

Memorandum • 02/15/00
Page·· 2

3. The analysis for the headwalls does not include a transfer of the lateral pressures into the
foundation. How is the lateral pressure on the vertical wall above the box culvert and/or pipe
transferred to the foundation and/or culvert and pipe?

4. Tlleestilnated·differential settlement ofthe box culvert. should be provided along with atl

analysis that shows the resulting rotations.of the culvert segnlents Vlill not cause the joints to
open..Excessive rotation could result in producing a short circuit for piping oftt!e backfill
material~

S. Copies ofany .U.standard" design (e.g. ADOT Box Culvert Standard) should be pro'vided.

6. Structural details are required for weep holes~ drainage behind walls~ and joint seals of the
box culvert sections..

7. The cross referellcesfrom the plan drawi.ngs to the structural drawings and details should be
checked.

TOTAL P.. 03
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I)•
ARIZONA DEPARTMENT OF WATER RESOURCES

SURFACE WATER MANAGEMENT DIVISION
Dam Safety Section

T
Application No. --................,..- -_______ Filed ___

(Applicant shall not fill in above blanks)

APPLICATION for APPROVAL of the PLANS and SPECIFICATIONS for
the CONSTRUCTION, ENLARGEMENT, REPAIR,

ALTERATION or REMOVAL of aDAM and RESERVOIR

JANE DEE HULL
Governor

RITA P. PEARSON
Director

This application is for the Improvements to the~ -=G;...;::.o.;;.;:ld=e.;:.:::;n-=E:::..;;;a;.og=-=le:.....;:P::.....;:a=-rk~ Dam.
(Construction, Enlargement, Repair, etc.) (Name of Dam)

LOCATION OF DAM

This dam is in Maricopa County, in the .NE~, Sec.~ and the NW ~,Sec.~,Twp.~ Rge. 6E ,G&SR B&M,
at North Latitude 33 0 37' 7" and West Longitude 111 0 .44' 6" ,on USGS Quad Granite Reef Dam
and is located on Ashbrook Wash , tributary to Verde River

(Wash, Creek, River or Watershed) (Wash, Creek or River)

OWNER

Name: Town of Fountain Hills Telephone: (480) 816-5141

~iling Address:

• and

16836 E. Palisades, PO Box 17958, Fountain Hills, Arizona 85269

Name: Fountain Hills Unified School District Telephone: (480) 837-0690

Mailing Address: 14605 N. Del Combre, Fountain Hills, AZ 85208

If this application is for construction of a new dam complete all items (1 through 21) except item 12. For enlargement, repair, alteration
or removal, complete items 12 through 21 and those other items where a change is being made.

DESCRIPTION OF DAM AND RESERVOIR

1. Type of dam zoned earth embankment.
(Earth, Rock, Concrete Gravity, etc.)

Purpose of dam Flood Control .

2.

3.

4.

5.

•

Dam crest elevation . Existing - 1721.5', Proposed 1726.5' feet. Spillway crest elev. Existing 1714.9', Proposed 1714.9' with
fuseplug notch at 1712.9' . feet. Outlet invert elev. Principal Outlet - 1695', Auxiliary Outlet - 1695' feet.

Dam height is Existing 26.8', Proposed 31.8' feet (Measured from the lowest elevation of the outside limit of the dam at its
intersection with the natural ground surface to the crest of the spillway - ARS 45-1201.2).

Dam crest length Existing 660', Proposed 570' feet. Dam crest width~ feet. Dam Crest Camber (if any) none feet.

Dam slope: Upstream~ : 1 (horizontal:vertical); Downstream~ : 1 (horizontal:vertical).

Spillway{type, dimensions, control(s), design capacity, flow depth, etc.): Existing spillway is an earthen broad crested weir with
concrete cutoff wall. Lengthof266'tobe increased to 356' by constructionofa 2' lower fuseplug notch, 90' long. Maximum
water surface elevationfor the IDF peak flow rate of 25,597cfs is 1723.39'. Flow depth over the modified spillway is 8.5' and
10.5' .in .the notched fuseplug· section.

P:\28900095\Pennits\adwr\APP0498.doc Page 1



7.

•
8.

Outlet (type, internal diameter, dimensions, cofitrol{s), capacity,·trashrack, energy dissipater): The existing Principal Outlet
Works is an ungated, 2 barrel, .60" diameter concrete pipe through the dam. One barrel will be grouted shut. Maximum capacity
at a water surface elevation of 1723.39' is 483 cfs.. The proposed Auxiliary Outlet Works is an ungated ·10' x 4' concrete box
culvert through the dam. Maximum capacity at a water surface elevation of 1723.39' is 1,075 cfs. Total capacity is 1,558 cfs.
Both outletworks will be fitted with steel bar trashracks at the inlet headwall. Both outlet works discharge to concrete aprons
with an end sill to force a hydraulic jump.

Reservoir at spillway crest elevation: .Storage capacity -.lQL acre-feet; Surface area~ acres.
Reservoir at dam crest elevation: Storage capacity 344 acre-feet; Surface area 23.0 acres.

HYDROLOGIC DATA

9. Drainage area~ square miles. Names ofupstream dams ... Aspen Dam (Dam 6), North Heights Dam (Dam 11), SunRidge
Canyon Dam (Dam 7)

10. Downstream Hazard: Fountain Hills High School is built immediately downstream of the dam and spillway; the. dam is within
the Town of Fountain Hills and Ashbrook Wash flows through Fountain Hills. The area downstream of the dam is a fully
developed residential area. The hazard potential is high.
(Nearest downstream town,· population, distance, other inhabitants or development, Downstream Hazard Potential Classification)

11. Inflow design flood: 0.5 PMF . Duration ~. hours. Precipitation~ inches.
(lOO-year, 0.5 PMF, PMF)

Peak inflow rate 26,516 cfs. Water surface elevation is 1723.39' feet at the time of the maximum spillway discharge of
25,597 cfs during routing of the Inflow Design Flood.

GENERALINFO~ATION

12.

••
14.

15.

Description ofWork (enlargement, repair, alteration, etc.): Enlarge spillway, raise dam, construct auxiliary outlet works, modify
principal outlet works, add erosion protection up and downstream of dam and spillway, construct spillway floodwal1.

Type of stored water: none. Use of stored water: N/A .
(surface, groundwater, effluent, etc.)

Existing water rights claims/filings associated with water to be stored: N/A
Has primary storage.permit application been made? __ Yes __ No

Other federal, state or local permits (to be) applied for; Give details, include date(s):
USACOE - 404 Permit - Application Date: month day, year
ADEQ - 401 Permit - Application Date: In.onth day., veal'
ADWR- Temporary Dewatering Permit - Application Date: December 7, 1999

Describe provisions to divert flood flows during construction; include frequency (years) and flow rate (cfs): Stream diversion
plan is to be designed by the contractor and will take advantage of the existing and proposed ungated outlet works, however, the
following is the capacity of the existing and proposed outlet works and spillway to pass flood flows:
-The existing Principal Outlet works will pass up to a maximum of 750 cfs (headwater at spillway crest elevation) during

construction of the Auxiliary Outlet Works.
- The Auxiliary Outlet works will pass up to a maximum of 880 cfs (headwater at spillway crest elevation) cfs during

construction of the modified Principal Outlet Works.
- The combined flow through both outlet works is up to 1,285 cfs (at spillway crest elevation) during embankment raising and

spillway construction.. They are designed to pass the 100 year flow.
- During all construction, a 200 foot wide section of the spillway and spillway channel is to remain unblocked. This will pass

75% of the existing capacity of the spillway or approximately 9,560 crs, plus additional flow through the outlet works.

Estimated cost of dam"reservoir andappurtenances(ARS 45-1204.A): I)esign - $250,000 (~onstruction - $804,000 'fotal
$1 ,054~OOO

16.

•
Construction is expected to begin wlay 2000

(Month and Year)
Estimated completion December., 2000 .

(Month and Year)

P:\28900095\Permits\adwr\APP0498.doc Page 2



18. Fees accompanying this application (fees based oncost; R12-15-151): $13,270

19..0
21.

Investigations, design, drawings and specifications prepared by.(identifyfmn and·Engineer ofRecord; attach resume highlighting
dam design experience):Stantec Consulting Inc. - Charles V. Gopperton, PE

Construction Quality Assurance & Quality Control to be performed by (identify firm, Site Engineer, and Engineer of Record;
attach resume(s) highlighting dam construction experience): AGRA Earth and Environmental, Inc. - Norman H. Wetz, PE

Emergency Action Plan prepared by: Stantec Consulting Inc.

Application submitted by (signature): ---------------------------

Name: James P. Leubner - Town ofFountain Hills
Mailing Address: 16836 E. Palisades, POBox 17958, Fountain Hills, Arizona 85269

Legal capacity if other than owner:

•

•

Date: -------------.--

P:\28900095\Pelmits\adwr\APP0498.doc Page 3



APPROVAL OF APPLICATION No.

This is to certify thatApplication No. , including the drawings. and specifications for Golden Eagle Park Dam and Reservoir

_ ..been.::::::::::S~::l:eh:::~::::::e::::::e::::.::~o~::~mg tenm·and linntations:
2. No foundations or abutments shall be covered by the material of the dam until the Department has been given an opportunity to

inspect and approve the same.

Dated this day of - , 20_·_.

Assistant Director, Surface Water Management Division

•

•
P:\28900095\Pennits\adwr\APP0498.doc Page 4



ADWR,DamSafety Section
Checklist for Application No. ----

•
DRAFT

ARIZONA DEPARTMENT OF WATER RESOURCES
SURFACE WATER MANAGEMENT DIVISION

Dam Safety Section

CHECKLIST OF ITEMS REQUIRED FOR A COMPLETE APPLICATION

Name ofDam: G..;;;.·..-...,;ol..;;",;",;d...;...en~E.;...;...a~gl...;...;.e--"P--"a;...;...rk;.;;...·--"D..;;..;.am-=- _ Owner ofDam: Town ofFountain Hills & Fountain Hills
Unified School District

Application No. -------- ----____ Date Filed:
(Application No. and Date Filed to be filled in by Arizona Department of Water Resources)

Instructions

Complete the following checklist by indicating to the left that the item has been included, and to the right its location(s) within the application
documents. If a checklist item does not apply, indicate NtA and provide a supporting discussion. The checklist will be provided electronically
via e-mail upon the applicants request.

Surface Water Diversion Plan -Details of the plan for control or
diversion of surface water during construction, if required.

See Page 7 and Appendix C of the design
report & Section 1036 of the specifications

I. GENERAL ITEMS

Application Form - Complete and submitted in duplicate.

Fee -The fee must be based upon the total estimated project cost
associated with construction of the dam and appurtenant works.
Preliminary investigations and surveys, engineering design,
supervision of construction and any other engineering costs shall be
included in the project construction costs (refer to Instructions for
Filing an Application).

Two Sets (minimum) of Construction Drawings

Two Sets (minimum) of Specifications

Two Sets (minimum) of Construction Quality Assurance (COA) Plan

~ Two Design Reports (minimum)

See page 40, and Appendix I of the design report

P:\28900095\Permits\adwr\CKLIST98PKT.doc Page'!



ADWR, Dam Safety Section
Checklist for Application No. --- DR FT

Drawings, Specifications, CQA Plan and Design Report Sealed by P.E.
-The drawings, specifications, CQA Plan, and design reports (each of
which are described in detail below) must be prepared by a professional
engineer registered in Arizona to a level ofdetail appropriate for
construction. The design engineer must be experienced in the. design
and.construction of dams. The engineer's seal and signature must
appear on all drawings, specifications, and engineering reports and
conform with the requirements of the Arizona State Board of Technical
Registration. A preliminary review set of drawings submitted with the
application may also be stamped preliminaryand/or not for
construction in accordance with the rules (A.A.C. R4-304)of the
Arizona State Board of Technical Registration.

Two Sets (minimum) of the Construction Schedule, Operation and
Maintenance Plan, and Emergency Action·Plan - These documents, if
not ready for submittal with the application filling, may be submitted no
later thanJO days after the application filing date.

All win be submitted within 30 days ofthe filing date
of this application

Dam Safety Section Approval Block - In preparing the drawings, each
sheet must contain the normal title block in the lower right hand comer
as well as a space 1:" high x 4" wide in proximity to the lower right
hand comer for the Department's approval stamp.

II. ENGINEERING DRAWINGS

All drawings submitted must be from 22" x 36" to 36"x 42't in size. Drawings should be prepared on conventional drafting material such that
clear, legible prints can be obtained. Drawings must clearly present all details and dimensions required to construct the dam in accordance with
the engineers design. Submittal ofblue or black line prints for final approval will be satisfactory. The following drawings should be included.
Additional drawings may be required if applicable to the design._e

e

Topographic Map - A topographic map(s) of the dam, spillway, outlet
works and reservoir on a scale large enough to accurately locate the
dam and appurtenances and to· indicate cut and fill lines. Elevations
must be to a national datum base such as mean sea level, rather than an
assumed elevation. Contour intervals must be compatible with the
height and size of the dam and its appurtenances as required to provide
adequate design and construction details. Horizontal control must be in
accordance with the State coordinate system and/or per latitude and
longitude.

Location Map - A location map showing the dam footprint and all
exploration drill. holes, test pits, trenches, adits, borrow areas and bench
marks with elevations, reference points and permanent ties. This map
shall use the same vertical and horizontal control as the topographic
map.

Reservoir Area and Capacity Curves - The area-capacity curves shall
reflect area in acres and capacity in acre-feet in relation to depth of
water and elevation in the reservoir. The spillway invert and top of
dam elevations must be shown. The reservoir volume/space functional
allocations must also be shown. Alternate scales may be included as

See sheets Cl through C7 ofthe construction
drawings

See sheet BI of the construction drawings for a site
plan of all geotechnical investigation done in
conjunction with this design, see ADWR file for
additional investigations done for original design and
construction of the dam.

See page 20 of the Design Report by Stahtec
Consulting, Inc.

P:\28900095\Permits\adwr\CKLIST98PKT.doc Page'2



ADWR, Dam Safety Section
Checklist for Application No. _

• required for the owners use.

Geologic Information - Geologic information including geologic
map(s), profile along the centerline, and"other pertinent cross sections
of the dam site, spillway(s) and appurtenant structures, aggregate and
material sources, and reservoir area at scale(s) compatible with the site
and geologic complexity, showing logs of exploration drill holes, test
pits, trenches,. and adits.

Dam Plan -A plan of the dam to adequately delineate design and
construction details.

Foundation Profile - A foundation profile along the dam centerline at a
true scale (vertical = horizontal) showing the existing ground and
proposed finished grade (cut and fill) elevations, including anticipated
geologic formations. Include any proposed grout and drain holes.

Dam Profiles and Sections - A profile and a sufficient number of cross
sections of the dam to adequately delineate design and construction
details. Camber, crest details, interior filters and drains, and other zone
details· must be shown and·dimensioned. The profile of the dam may be
drawn to different horizontal and vertical scales if required for detail.
Asa minimum, a maximum section of the dam shall be included; it
must be drawn to a true scale (vertical = horizontal). The outlet conduit
may be shown on the maximum section if this is typical of the proposed
construction.

N • Foundation Plan - A foundation plan showing excavation grades and
cut slopes with any proposed foundation preparation, grout and drain
holes, and foundation dewatering requirements.

Outlet Works - A plan, profile, and details of the outlet works,
including the intake structure, the gate system, conduit, trashrack, filter
diaphragm, concrete encasement, and the downstream outlet structure.
Include all connection and structural design details.

Spillway - A plan,profile, control section, and cross sections of the
spillway. Include details of any foundation preparation, grouting or
concrete work that is contemplated. A complex control structure, a
concrete chute or an energy dissipating device· for a terminal structure
will require both hydraulic and structural design details.

Spillway Rating Curve - The spillway rating curve must be at a scale or
scales which allow determination ofdischarge rate (cfs) at both low and
high flows as measured by depth of water passing over the control
section.

~ Drainage Area - Hydrologic data, drainage area and flood routing

• criteria.

See Section 4.2 and Figure 1 of the Geotechnical
Report by AGRA Earth & Environmental

See sheet C4 of the construction drawings

Embankment will be built on top of existing dam and
foundation will not be exposed

See sheet C4 for dam plan and profile, sheetD1 for
typical section, sheets XS 1 through XS4 for cross
sections

Embankment will be built on top of existing dam and
foundation will not be exposed

Plan and profile of Auxiliary Outlet Works shown on
sheet C6, details on sheets Dl, D3, D4,D5,D9 of the
construction drawings.

Plan and profile of Principal Outlet Works shown on
sheet C7, details on sheets.D7, D8, DI0 of the
construction drawings.

Plan and profile of Emergency Spillway shown on
sheets C4, C5 of the construction drawings. Details
on sheets Dl, D3, D4, D5, D9.

See sheet G3 of the construction drawings

See the FLOOD HYDROLOGY section of the design
report by Stantec Consulting, Inc., page 18, and
AppendixA.

P:\28900095\Pemlits\adwr\CKLIST98PKT.doc Page 3



ADWR,Dam Safety Section
Checklist for Application No. _---

• III. SPECIFICATIONS

The specifications mustinclude a detailed description ofthe work to be performedand a statement of the requirements forthe various types of
material and installation techniques that will enter into the permanent construction. Ofparticular importance are .those sections describing
foundation preparation, placementof materials, and material testing. Specifications mustbe complete and not cross referenced to specifications
in other documents.. As a minimum, the following specifications.should be included when applicable to the design. List additional
specifications inthis checklist.

L- Earthwork Specification- Include. all earth and rock material
descriptions, placement criteria, and construction requirements. for all
elements of the dam and related structures.

L- Concrete,. Grout and.Shotcrete Specifications - Include all concrete,
grout and shotcrete material descriptions, placement and consolidation
criteria, temperature controls, and construction requirements for all
elements of the dam and related structures.

•
..:Y..-- Foundation Specification - Include acceptable material criteria and

testing, cleaning, and treatment. If foundation or curtain grouting is
required, include the type of grout, grouting method, special equipment,
recording during grouting, and foundation monitoring to avoid
disturbance from grouting.

L- Materials. Testing - Include in each specification all materials testing to
be performed by the contractor for pre-qualification ofmaterials for use
and acceptance ofmaterials as constructed in place in accordance with
specifications. Include all required special performance testing such as
water pressure tests in conduits.

Control of Stream During Construction - A plan for control or diversion
of surface water during construction.· The frequency of storm runoff to
be controlled during construction may be determined by the design
engineer commensurate with the risk of economic loss during
construction.

•

Earthwork is specified in the following sections of the
specifications:
Section 201 - CLEARING AND GRUBBING
Section 203 - EARTHWORK
Section 205 -EMBANKMENT FOR EARTH
DAMS
Section 601 .. TRENCH EXCAVATION,
BACKFILLING AND COMPACTION

Concrete work is specified in the following sections
of the specifications:
Section 340 - CONCRETE CURB, GUTTER,
SIDEWALK, DRIVEWAY AND ALLEY
ENTRANCE
Section 505.- CONCRETE STRUCTURES
Section 727 - STEEL REINFORCEMENT
Section 730 - EXPANSION, CONTRACTION AND
CONSTRUCTION JOINTS IN CONCRETE

Foundation preparation is specified in the following
sections of the specifications: Section 204 
FOUNDATION PREPARATION.

Testing requirements are included in each
specification section as well as in Section 111 
CONTRACTOR QUALITY CONTROL,' and also in
the CONSTRUCTION QUALITY ASSURANCE
PLAN.

Conceptual level drawings provided for discussion
during design process, however, no construction
drawings or details to be provided to the Contractor.
The Contractor is required to submit his plan for
approval prior to construction. See specifications,
Section 107.19 - DAMAGE BY STORM, FLOOD
OR EARTHQUAKE and 107.20 - DIVERSION
AND CARE OF WATER for contractual
requirements to divert and dewater, and establishment
ofresponsibility for the diversion and dewatering.

P:\28900095\Permits\adwr\CKLIST98PKT.doc Page '4



ADWR,Dam Safety Section
Checklist for Application No. _

•

Blasting - Criteria for blast monitoring and acceptable blast vibration
levels (particle velocities), monitoring equipment, a~d monitoring
locations must be included for the dam and other vibration sensitive
structures and equipment.

Instrumentation - Include material· descriptions, placement criteria, and
construction requirements. Instrumentation should be required to be
installed by experienced specialty subcontractors.

Additional Specification: - Gabion erosion protection to be placed on
the emergency spillway.

Additional.Specification: - Subdrain system to be constructed at the
Auxiliary Outlet Works

Additional Specification: - Concrete pipe to be installed within the
dam embankment the Auxiliary Outlet Works

DESIGN REPORT

No blasting is allowed

A piezometer was installed in boring P-1 in 1998, see
location map or dam plans for location.of the boring.
No other·instrumentation is recommended

Gabions are to be installed on the downstream side of
the spillway to prevent erosion.. They are specified in
Section 221 - WIRE MESHGABIONS and filter
fabric is specified in Section 704 - GEOTEXTILES
USED AS FILTERS.·"

A subdrain is·to be constructed to drain the sand
diaphragm It is specified in Section 605 
SUBDRAINAGE.

Reinforced concrete pipe is to be installed within the
embankment to extend the Principal Outlet Conduit
and for a utility casing. It is specified in Section 618
- STORM DRAIN CONSTRUCTION

lesign report is required for all dams and appurtenant structures. The report should include a discussion and definition of the engineering
lsideration and conclusions incorporated in the design. The report must also include copies ofpertinent calculations as appendices. As a
limum, the following sections should be included in the design report when applicable to the design. List additional sections to the design report
:his checklist.

Hydrology -Hydrologic considerations, including calculations and a
summary table of data used in determining the required emergency
spillway capacity and freeboard, and design of any diversion or
detention structures. Input and output listings (both hard copy and on
diskette) of any computer programs used must be included. Include
calculations for wave runup and wave setup in the reservoir as well as
estimated sedimentation rates.

Hydraulics-Hydraulic characteristics, engineering data, and
calculations used in determining the capacities of the outlet works and
emergency spillway. Input and output listings (both hard copy and on
diskette). of any computer programs used must be included. Technical
references must also be included supporting any complex hydraulic
designs.
Geologic Investigation - Geologic investigation and testing of the dam
site and reservoir basin. Results and analysis of subsurface
investigations including logs of test borings and geologic cross
sections.

~ Blasting Plan - Guidelines and criteria for blasting to be used by the

See the FLOOD HYDROLOGY section of the design
report by Stantec Consulting, Inc., page 18, and
Appendix A, B & C. A floppy disk is also included
in the appendix.

See the SPILLWAY HYDRAULICS section of the
design report by Stantec Consulting, Inc., page 23,
and Appendix D, E, F & G.

See the Geotechnical Report by AGRA Earth &
Environmental, Sections 3.0 - INVESTIGATION,
4.0 - SITE CONDITIONS & GEOTECHNICAL
PROFILE, Appendix A and B.

No blasting is allowed
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ADWR, Dam Safety Section
Checklist for Application No. ____

• contractor in preparing the blasting plan.

Y..- Surface· Water Diversion Plan -Details ofthe.plan for control or
diversion of surface water during construction. Include a discussion for
the basis for selection of the frequency of storm runoff to be controlled
during construction.

Dewatering Plan - Details of the dewatering plan for subsurface water
during construction.

Y..- Materials Information - Testing results of earth and rock materials,
including the location of test pits and the logs of the'se pits. Strength

•...

test.. r.esults must be plotted and the strengths.selected for use in stability
analyses shown.

K- Grout Design - Discussion and design of the foundation grouting, grout
curtain, and grout cap based on foundation stability and seepage
considerations.

Seepage- Permeability characteristics of foundation and dam
embankment materials, including calculations for seepage quantities
through the dam,· the foundation, and anticipated in the internal drain
system. Input and .output listings (both hard copy and on diskette) of
any computer programs used should be included. Copies offlow nets,
if utilized, must be included.

Reinforced Concrete Design·- Calculations and basic assumptions on
loads and limiting stresses for reinforced concrete design. Input and
output listings (both hard copy and on diskette) of any computer
programs used should be included.

...Y-- Stability Analysis - A discussion and stability analysis of the dam
including appropriate seismic loading, safety factors and embankment
zone strength characteristics. Analyses must include both short tenn
and· long term loading on upstream and downstream slopes. Input and
output listings (both hard copy and on diskette) of any computer
programs used should be included. Plots of critical failure surfaces as
well as'the zones and phreatic surface used in the analyses must be

• shown on the critical cross section of the embankment.

Conceptual level drawings providedfordiscllssion
during design process, however, no construction
drawings or details to be provided to the Contractor.
The Contractor is required to submit his plan for
approval prior to construction. See specifications,
Section 107.19 -DAMAGE BY STORM, FLOOD
OR EARTHQUAKE and 107.20 - DIVERSION
AND CARE OF WATER for contractual
requirements to divert and dewater, and establishment
ofresponsibility for the diversion and dewatering.
See the SURFACE WATER DIVERSION PLAN
section ofthe design Report by Stantec Consulting,
Inc., page 36.

See the Dewatering Plan section of the design Report
by Stantec Consulting, Inc., page 34. See
specifications, Section 107.20 - DIVERSION AND
CARE OF WATER for contractual requirements to
dewater, and establishment of responsibility for the
dewatering

See the Geotechnical Report by AGRA Earth &
Environmental, Sections 3.0 - INVESTIGATION,
4.0 - SITE CONDITIONS & GEOTECHNICAL
PROFILE, Appendix A and B.

No grouting anticipated

See the Geotechnical Report by AGRA Earth &
Environmental, Sections 6.2 - SEEPAGE
ANALYSIS .and Appendix C.

Structural analysis and design done by T.Y.Lin,
International. See appendix

See the Geotechnical Report by AGRA Earth &
Environmental, Sections 5.0 - SEISMIC HAZARD &
EARTHQUAKE DESIGN PARAMETERS, 6.4 
STABILITY ANALYSIS and Appendix C.
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ADWR, Dam Safety Section
Checklist for Application No. ....---- _

~SeiSmiCity - The seismicity of the projectarea and activity offaults in
the vicinity must be discussed. Both deterministic and statistical
methods must be utilized and the appropriate seismic coefficient
identified for use in analyses.

CutoffTrench Design -Discussion and design of the cutoff trench
based on seepage and/or other considerations.

InternalDrainage-Discussion and design ofinternal drainage based on
seepage quantity calculations. Include instrumentation necessary to
monitor the drainage system, and filter design calculations for
protection against piping of foundation and embankment materials.

Dam Foundation Treatment and Abutment Contact Design, and
Spillway Foundation Design - Discussion and design of foundation
treatment to adequately compensate for geological weakness in the dam
foundation and abutment areas, and in the spillway foundation area.

.Y.-- Reservoir Area and Capacity Tables and Curves - The area-capacity
tables and curves must reflect area in acres and capacity in acre-feet in
relation to depth of water and elevation in the reservoir. The spillway
invert and top ofdam elevations must be shown, as well as reservoir
volume/space functional allocations. Alternate scales may be included

• as required for the owners use.

.:Y.- · E~osion Protection - Erosion protection against waves and rainfall
runoffmust be provided for both the upstream and downstream slopes,
as appropriate.

See the Geotechnical Report by AGRA Earth &
Environmental, Section 5.0 - SEISMIC HAZARD.

No modifications to the existing cutoff trench.

'See the Geotechnical Report by AGRA Earth &
Environmental, Sections 6.2 - SEEPAGE
ANALYSIS and Appendix C.

No foundation treatment anticipated, however,
Section 204 -FOUNDATION PREPARATION of
the specifications covers required work if abutment
or foundation surfaces are encountered during
excavation for the outlet works.

See Section - RESERVOIR AREA & STORAGE
CAPACITY RELATION, page 20 of the Design
Report by Stantec Consulting, Inc.

Wave runup is not considered due to the small size of
the reservoir. Riprap will be placed on the upstream
toe of the dam, see typical dam section on Sheet D1
of the construction drawings. Riprap will be placed
around the energy dissipater of the Auxiliary Outlet
Works, see Sheet C6 of the construction drawings.
Gabions will be placed on the emergency spillway
chute, see sheet C4, C5, D2 ofthe Construction
drawings. See Section - SPILLWAY
HYDRAULICS of the design report.

v. CONSTRUCTION QUALITY ASSURANCE (CQA) PLAN

A Construction Quality Assurance (CQA) Plan is required for all dams and appurtenant structures. A statement of the designer's requirement
with regard to construction testing frequencies, foundation preparation guidelines, etc. must be included in the CQA Plan to facilitate the
construction in conformance with the plans and specifications. As a minimum, the CQA Plan should include the following sections:

Third Party Testing -The CQA Plan should detail the responsibilities
of third party (i.e., independent of the contractor) field and laboratory
testing by a registered engineer for all elements of the dam and related
structures.

Y,a.. . .. Delineation of Responsibilities and Authority - The. responsibili.ties and
.• .•.,lines of authority of the organizations involved in the design and

See page 7 of the CQA Plan.

See page 5-9 of the CQA Plan.
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ADWR, Dam Safety Section
Checklist for Application No. _-----

VI. CONSTRUCTION SCHEDULE•

•
construction ofthe dam must be described in the CQA Plan.. The role

••• . ofperiQdicIl1eetings (pre~construction,progress, and problem or work
deficiency meetings) should be discussed.

Statement ofOualifications -.The CQAPlanshould identify the training
and experience of the CQA personnel, field supervisors, and engineer
ofrecord..... This information should document their ability to fulfill their
assigned roles.

Inspection and Testing Activities-The CQA Plan should specify the
inspection~testing, and sampling activities to be implemented for all
elements of dam construction. The CQAPlan should identify key
inspection items that require the Departments involvement and
approval.

Acceptance and Rejection Criteria - The acceptance or rejection criteria
for inspection and testing activities should be clearly stated in the CQA
Plan. In addition, the CQA Plan should describe procedures for
documenting corrective measures, and design changes that require prior
approval by the Department.

Documentation Requirements - The CQA Plan should include
requirements for the submittals of as-built drawings and a completion
report which are required prior to the issuance of a license.

Construction Schedule - A statement of the anticipated sequence and
duration of construction operations must be filed in duplicate with the
application.

See page 20-25 of the CQAPlan.

See pages 6~7, 10-11, 13, 16-18,20-25 of the CQA
Plan.

See pages 16-18, 22-24 of the CQA plan, criteria are
also specified in the specifications.

See pages 26-29 of the CQA plan.

Will be submitted within 30 days of the filing date of
this application

VII. OPERATION AND MAINTENANCE (O&M) PLAN

An Operation and Maintenance (O&M) Plan must be prepared for all dams and their appurtenant structures. The O&M Plan must specify the
frequency of inspections and maintenance of the dam and appurtenant structures. The frequency for exercising any mechanical or electrical
equipment or systems must also be specified. Equipment must be exercised and inspected at least once each year. The frequency ofinspections
for submergedfacilities such as intake structures or outlet pipes must also be specified. More frequent inspections and operation may be
required depending·on the.size of the dam or reservoir, hazard classification, or condition of the dam. The O&M Plan must specifically address
the following:

~--

Dam Structure (Earth & Rockfill) - Settlement, slides, depressions,
misalignment, cracking (transverse and longitudinal), burrowing
animals,erosion, seepage, and adequacy of slope protection.

Dam Structure (Concrete & Masonry) - Cracking, spalling, scaling,
joint displacement or offsets, foundation and abutment contacts
displacement or offset, seepage, and adverse vegetation.

See page xx of the O&M Plan.

N/A

v..·Metal.Surfaces - Corrosion, deficient pro.tective coatings, Ill1."saligned
or split seams. Includes. gates,· stairs and ladders, handrails, pipe,

See page xx of the O&M Plan.
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ADWR, Dam Safety Section
Checklist for Application No. _

• drainage culverts, instrumentation pipes or hardware, drainage culverts,
bridges, etc.

Spillways - Spillway control structures (gates, concrete sills, flash
boards,. etc.), approach channels, main. channels, stilling basins, and
energy dissipaters.

Outlet Works - Includesbuildings or structures that enclose the outlet
works, and submerged facilities such as intake structures.

Downstream Channel Areas - Sloughing, eroding orbackcutting,
obstructions, adequacy oferosion. protection, and tailwater and flow
conditions.

Reservoir Rim Area ... Areas susceptible to slides or major rock falls
that could result in overtopping of the dam or significant releases.

Site Security- Fencing, surveillance cameras, security patrols, etc.

See page xx of the O&M Plan.

See page xx of the O&M Plan.

See page xx of the O&M Plan.

See page xx of the O&M Plan.

See page xx of the O&M Plan.

..Y- Instrumentation - Description of the instrumentation system(s) that is
part ofthe performance monitoring system for the dam and all
appurtenant structures. The O&M Plan must clearly separate
instruments and reading frequencies for the following conditions:
(a)during constnlction, (b) innnediately following completion of
construction, (c) until initial reservoir fill is completed, and (d) long

•.

.. ·.. term.. mo.n.... l.·t..o.. rin.g.verti.'caland horizontal movement monito.ring of the
dam must be performed, as a minimum. The design, construction, and
geological conditions of the dam may require other instrumentation,
such as monitoring wells, piezometers, inclinometers, pressure cells,
extensometers, crack monitors, seepage or drainage monitors, and
strong motion (seismograph).

Log Book - A log book must be maintained for the life·of the dam. The
log book must be part of the dam's permanent records and must be used
to document each inspection, maintenance work performed, and record
of equipment operation (exercising). Each entry in the log book must
include the date, a description of the inspection, operation or
maintenance work done, and·shall be signed by the responsible person.
Dates when instrumentation readings are taken and person taking

readings must be recorded in the log book.

Annual Report - The owner or operator providing an annual report to
ADWR Dam Safety Section must list all inspections made, maintenance
work performed, instrumentation data collected, and.dates of same.
The report must include an interpretation of the. instrumentation data by
a person qualified to evaluate the data of the dam's performance. The
report must include the significance of the instrumentation data and a
discussion ofplanned maintenance or repairs at the dam.

L Photographic Record - The owner or op~ratormaintaining complete
photographic record of sufficient detail that would typically show the

•

e.xten.t.....o.f... cracks. in conc.rete, erosion. Of. embankm.ents, or c.ond.ition. Of.
metal parts. Photos must be taken on a five year interval (minimum)

See page xx of the O&M Plan.

See page xx of the O&M Plan.

See page xx of the O&M Plan.

See page xx of the O&M Plan.
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ADWR, Dam Safety Section
Checklist for Application No. ..........- _

•
. and mustbe maintained for the life ofthe dam. A complete set of the

photos (minimum 3 1/2 x5 inches in size) must be provided to ADWR
when taken and included as part of the· annual report·for that year.

VIII. EMERGENCY ACTION PLAN (EAP)

Dams classified as having High or Significant downstream hazard potential must file an Emergency Action Plan including a dam breach
inundation map. The EAP must be filed in duplicate, and at a minimum, include the following elements:

Notification Flow Chart- The EAP should include a notification chart
showing the hierarchy for notification in an emergency situation,
including priority of notifications.. Notifications. should included local
emergency response· agencies, affected downstream populations, county
emergency management agencies, and affected flood control districts.

StatementofPurpose.- The EAP must describe the project and scope of
the EAP.

Emergency Detection, Evaluation and Action - The EAP must delineate
the type ofpotential unsafe conditions, evaluation procedures, and
triggering events that require the initiation ofpartial or full emergency
notification procedures based on the urgency of the situation.

.Y..- Responsibilities - The EAP should delineate areas of responsibility,

•
particularly the owners, to ensure effective and timely action. The

... individuals responsible for notifications and declaring an emergency
must be clearly identified.

Notification Procedures - The EAP should be specific for each
emergency situation that is anticipated.

Preparedness - The EAP should identify emergency supplies and
resources, equipment access to the site, and alternative means of
connnunication.. The EAP should also identify specific preparedness
activities required such as annual full or partial mock exercises and
updates of the EAP.

InundationMap- An inundation map should showthe area that would
be subject to flooding due to spillway flows and dam failure.

See page xx of the EAP.

See page xx of the EAP.

See page xx of the EAP.

See page xx of the EAP.

See page xx of the EAP.

See page xx of the EAP.

See page xx of the EAP.

IX. OTHER PERMITS

It is not unusual that additional permits from this and/or other government agencies may also be required before construction may commence.
Several other permits are described below. It is the responsibility of the owner to obtain all permits required for construction.

lL- State TRIS! Land - If the dam is to be constructed on, any materials for NIA
the dam to be borrowed from, or the reservoir will inundate State Trust
Land, contact the department at (602) 542-4621 for details of their

• ~eqUirements.
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Federal Land - If the dam is to be constructed on,.anymaterials for the
dam are to be borrowed from, or the reservoir will inundate federal
land, contact the appropriate federal agency for details· of their
requirements.

Water Rights - If surface waters are to be impounded, contact the
Arizona Department of Water Resources,. Surface Water Unit at (602)
417-2442 for details.

Corps 404 Permit - Any significant work in·or affecting a stream may
require a 404 Permit Contact the U.S.· Army,. Corps of Engineers for
,details.

Corps 401 Certification - A 401 Certification fromADEQ is required
before a 404 Permit can be obtained to ensure that federal·· activities do
not violate state water quality standards.

Geotechnical Exploration Holes, Monitoring and Piezometers Wells 
Certain types of drilled holes require permits and/or must be abandoned
in accordance with prescribed procedures. For details, contact the
Arizona Department ofWater Resources, Groundwater Management
Support Section at (602) 417-2470.

-X- Dewatering Wells - If dewatering of the dam foundation is required,
contact the Arizona Department of Water Resources, Groundwater

• Management Support Section at (602) 417-2470.

~ Floodplain lVlanagement - Any activity in a floodplain requires a
floodplain use permit from the local flood control district. Any
structure which will divert, retard or obstruct the flow of water will
require an in-depth review by a flood control district before issuance of
the permit Removal of a dam will also require an in-depth review.
Contact the local flood control district.

Archaeological Clearance - Any·activity which involves ground
disturbance requires prior clearance regarding cultural resources
sensitivity and treatment from the State Historic Preservation Officer.
Contact the Arizona State Parks at (602) 542-4174.

•

404 Permit application filed with the Army Corps of
Engineers on month, day, year.

401 Certification application filed with the
Department of Environmental Quality on month, d-IDG
year.

Temporary dewatering permit application filed with
ADWR on December 7,1999.

Project is being designed for and constructed by the
Flood Control District of Maricopa County. An
analysis of the floodplain impacts will be performed
and submitted to the Town of Fountain Hills within
the statutory time limits after construction of the dam.

Site has been surveyed and clearance granted.
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• From:
Sent:
To:
Cc:
Subject:

Renckly - [trr@mail.maricopa.gov]
Thursday, February 17, 2000 4:35 PM
'cgopperton@stantec.com'
Warren Rosebraugh- FCDX
GEPD·-9Qok Review Comments

•

Chuck,
See comments received so far on attached file and below.
Tom
«gepd90.doc»

Structural Review Comment from Kumar Hanumiah

General: Use At rest pressure of 60 psf. for any Restrained structures as per the
recommendations of Geotechnical report.

Sht.17:

1. Check to see it is economical to use a precast box section which is so thick and heavy instead
of using the poured in place concrete.

2. 10'x4' box culvert typical section shows # 5@7" wall steel on the inside face which stops at
the inside faces ofthe top slab and the bottom slab. Extend these bars to the outside faces with
the required clearance.

3. Head walls shall be designed with 2' of surcharge loading or with the sloping backfill in
addition to the regular soil pressure. Check on the reinforcing # 4@18 "shown for the head walls
are sufficient.

4. Check on the 9" wall thickness and the reinforcing #5@12 "shown on section B-B with a
maximum heightof wall of 8'-3". These walls can also be subjected to either live load surcharge
or the sloping backfill. Detail shown on this section does not match with the detail shown on the
plan view as a regular retaining wall with heel and toe.
Sht.19: 5. Same comment as the previous one and the maximum height of wall in this case for
section B-B is 9'-6". Also explain as to why the base slab is so thick at 2'-0"

Sht.21 :

6. Dimensions 19.34',18.09' and 16.60' of section A-A, B-B and C-C of sheet 21 does not match
with the same dimensions shown on sheet 22.

Sht22:

7. Section D-D of sht.21 shows 9" wall thickness but refers to ADOT std. 8-04.40 which shows
1'-0' wall thickness.

8. Section D-D shows vertical reinforcing of #7@12 "which do not agree with # 4@12 "shown
on sections A-A, B-B and C-C



•

•

•

10. Concrete flood wall section shown for 6'-6" wall height shows a reinforcing of # 7@12 "and
the same reinforcing is also shown for the 10'-6" wall which is to be checked. Check to see the #
7@12 "shown onthe other face is really required.

11. Also check on the footing width 17'-0" shown which appears to betoo large.

gepd90.doc
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Stantec

Memo

To: File

From: Chuck Gopperton

Re:GoldenEagle Park·Dam

File: 82000157

Date.: 17 January, .2000

•

•

Dam Embankment Erosion Protection
(5L.avR.. ANA/.,"I~sAT vI"$1Vb'W\'7'I:£ of bAM)

Existing Conditions

Cloudburst Wash currently flows under Golden Eagle Boulevard upstream of
the emergency spillway, and continues along the toe of the dam to the
principal outlet works where it confluences with Ashbrook Wash. The wash is
dry and only flows intermittently. The upstream end of the channel (near the
spillway) is well incised, is lined with riprap erosion protection and is crossed
by a pedestrian bridge. At the point where it begins to flow along the base of
the dam embankment, the riprap is terminated and the channel becomes very
wide and shallow and not well defined. It is confined by the dam embankment
on the east side and the softball field on the west side. Higher flows overflow
onto the softball field and spread out. See Figure 1 for a site plan.

Proposed Improvements

R-aising of the embankment will require that the upstream face and toe of the
dam be stripped prior to placing fill material. Part of the channel will be
excavated to prepare the subgrade for the dam embankment. Embankment
fill will then extend approximately 10 feet into the existing channel. The wash
will be deepened and widened to provide additional capacity. This will replace
some of the capacity lost by placing the dam embankment material within the
channel. Erosion protection consisting ofa layer of dumped riprap will be
placed at the toe of the embankment to protect the dam from erosion caused
by flows in the wash. The riprap will be "toed - down" a depth equal to the
design scour depth. The height of the riprap will be equal to the design depth
of flow plus some amount of freeboard. See Figure 2 for a typical section of
the .proposed .improvements.
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Page 2

Reference: GOLDEN EAGLE PARK DANt

Scour Analysis

An HEC-RAS model was prepared for the developed channel and discharges
ranging from 50cfs up to the peak 10 year flow rate of468cfswereanalyzed
with the model. Four different flow conditions at different river ·stations ·and
flow rates were chosen for local scour analysis. These reflect a mix of the
maximu'mvelocity, depth and unit discharge rates which should give
maximum theoretical scour depths. Higher flow depths present at the highest
flow rate of 468 cfswerenot used, because, due to backwater effects, the
flow velocities are too low to be considered for calculation of scour. Also, high
theoretical velocities calculated for the low flow conditions are not considered
because the flow depths are quite shallow and the volume of water available
to move and transport large quantities of sediment is not available. A tabular
printout of the results of the HEC-RAS model and a hydraulic water surface
profile of the channel are presented in Exhibit A and B. The four conditions
considered in the scour analysis are given in Table 1.

Table 1

Flow Unit
Station Discharge Flow Depth Velocity Discharge

(tt) (cfs) (tt) (ftIs) (cfs/ft)
(1 ) (2) (3) (4) (5)
460 350 1.05 12.11 12.5

480 350 1.83 8.70 15.9

500 350 1.80 9.55 17.5

540 300 1.72 9.16 15.8

Another factor affecting the ability to scour is the grain size of the soil. The
existing soil D50 is approximately 2.0 mm (No. 10 sieve).

Local scour analysis was performed for bankline structures, using 4 methods,
referenced in the'following:

• Blench, T. (1969, "Mobile-Bed Fluviology", Edmonton: University of Alberta
Press.
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Page 3

Reference: GOLDEN EAGLE PARK DAM

• Bureau of Reclamation (1966), "Computation of "Z's" for use in the
Modified Einstein Procedure, Denver, Colorado.

• lacey, G. (1930), "Stable Channels in Alluvium", in Proceedings of the
Institution of CivHEngineers,voL 229.

• NeHI,C. R. (1973), "Guide to Bridge Hydraulics", Published for Roads and
Transportation Association of Canada.

All the above methods are published in "Computing Degradation and local
Scour", Technical Guideline for Bureau of Reclamation.

Results of the analysis are presented in Exhibit C. A summary of the results
is shown ·in Table 2.

Values for local scour depth range from a minimum of 0.25 feet to a maximum
of 4.92 feet. Averages range from 1.8 feet to 2.3 feet. The maximum average
value of 2.3 feet will be used for the local scour. In addition to local scour
calculated by these methods, 1 foot of low flow incisement is also added. A
safety factor of 1.3 is used so that the total scour depth is:

(2.3 + 1.0) x 1.3 = 4.3 feet.

The recommended design value for scour is 4.3 feet.



•

•

•

17 January, 2000

Page 4

Reference: GOLDEN EAGLE PARK DAM

In addition to downward Gutting from scour, protection against lateral scour
along the bank is also required. The maximum depth of flow at the design
flow rates and sections is 1.8 feet. The height of theerosi.on protection should
be a nominal 2 feet plus an additional 2 feet of freeboard. Therefore, total
height of riprap erosion protection is4feet above the invert of the channel and
4.3 feet below the invert, for a totalof8.3feet.

STANTEC CONSULTING INC.

Chuck Gopperton, PE
Project Engineer
cgopperton@stantec.com

C. Tom Renckly, FCDMC; George Sabol, Stantec; Jerry Cox, ADWR
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1690

1680

1720

1740

1730

ELEV 1121.5

SLOPE VARIES

II FILL

.
~

ELEV 1126.5

IMPERVIOUS FILL
ELEV 1114.86

COMPACTED
PERVIOUS FILL

VARIES
2' THICK EXIST FENCE

--~:T........:.. _--+~:.-.~-~__~__~~:=~_=~_=-/~-__~~~~~I~~~=i--_..\--\--r4-_------~---------_'::':::""-------------------:J 1:;:
APPROXORIGINAL
GROUND

EXIST CORE TRENCH

EXIST FENCE
EXIST SIDEWALK

COMPACTED

EXISTING
GROUND

GRADED
CHANNEL

FILTER
FABRIC

1690

1110

1680

1100

1120

1130

1740

NOTES:
1. STRIP UPSTREAM SIDE AND TOP OF DAM 2' OR MORE AS DIRECTED BY THE ENGINEER PRIOR TO PLACING EMBANKMENT
2. BOTTOM ELEVATION OF IMPERVIOUS FILL SHALL BE AT OR BELOW THE LEVEL OF ADJACENT ZONE I FILL
3. COMPACT ALL LAYERS TO A MINIMUM OF 95% OF THE MAXIMUM DENSITY
4. WHERE CONSTRUCTION OF EMBANKMENT OCCURS AGAINST EXISTING SLOPES, THE SLOPE SHALL BE STRIPPED OF LOOSE

MATERIAL AND BENCHED PER DETAIL THIS SHEET
DAM TYPICAL SECTION

NTS
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HEC-RAS Plan: 10-99 River: CloudBurst Wash Reach: Cloud-A1 I .. : .:
Reach-----rRiver Sta fa Totafr--r\ATn-Ch-Er-rW~S~---Elev !Ver-chnfl---Ffow-Area-rTop Width-f1=iydrDepiti-"c
-.-.--.--.-.--------.....l --.----..---.---.-.-.--.-.---t..---·-----------r---·--··--·-...,-·-···---·--i--"----..·--··--····--..-------.t-- -.--.------.----.---'---..-----.-- --- -..-.-r----.---.-.--.--.-.." ----'t"---..---.-..-----.- -- ..: _..__.._~._c_--,

! I (cfs»)· (ft) . I (ft) ! (fUs) I (sq ft) ! (ft) f (ft)

~-1_-_.__~_ -0:--- .! .. ' _, I . ~=._.~_-~-~j~-~~~~__~~
~~~11 540 L_~_J_1791.6~+-170~7 i 4~~_·~ . ~~__L.J.3.47 4__03..§_._......_~
Cloud-A1, _510 1 190 i17QJ_~_.·_!_.. _17-.92.85 J 6.42 15.58 14.9~_i.___ 1.04
~Io~=~it 540 ! 15~1701.6i 1703.13 J. 7.5 : 20.01. I 16.13 f .. ·L2~
~d-A1__L.__~-±..Q__~---~9~-l-.- ..._lrQ1£_L--.....!Z93..3I--L.. ~~~. ~~~.98~_J._.. !!~~_~__~_.l ._.__._.,1~ __.._..._.__

~~t~~~~~1 ~:~-.I .~~ :~~t~--I· ~~:~~-~-~-R-~-. ~""'--I-~~:~1-+ ~~:~;-i---~·j}-
-----.~-+---------L~----r---._~-._.--~~.,,: .--.----..----.-----+-.----.-.-------...,-:---.--.--...-.--...----!--...---....---.-.--..-----------.----

_g~~I~:~:g~ I i;~~{~i:-~~·h ~ li~:l ~---~
--.'..-.. -·-·-·-i---·--·-...,.-----t-..-,·-------1-.---~---t_~--.·· . I .--,'--"--L----~---.-t--------. . -.. . . '. --..-~---
Cloud-A1 I . 540 1468 11701.6 . I 1706.881. 4.t7 I 118.29. I 32.59 j 3.92- . i .' .----j------j . .. ._~ .. I --I' . i . '-.-------..-.-- ,-.-----.

1,__----- ---+1 ... I I. !... .. . . i· .'. !. .. ;

__g;*~~~~t~ ~~H ~g~o-±JigL:t ~~~~-L -fjf__~lJI~DL
Cloud-A115001150 !17011 1702.79 I 5.74 I 26.12 I .·18.16 11.44

~~J.=IQ.O-T~Joo-r=J7~1~T370~Id=z:~=t~=-1~C64+-1&6-6--l---J~[._._=
Cloud-A11 500 I 2501 1701 I 1703.01.'1 8.27' I 30.23 I 19.05! 1.59

]l~~W-~;®={ ;~%~~~~--r;:6~~:-1~~-~1=
.._Q~~ud:~~! ~?~~____G_~9-~-_~L~-L--!?-94.38 L~~-L.~9.92. I. 24.5 . L-2.45 ~__..._.__
Cloud-A1/ .' 500 I 4681 .1701 I 1706.89 I 3.53 I 137.18 ! 33.28 j 4.33

~~li=-;~~-4=~~[±~ig~-=f~~~~~~1~~~~t~~~~B:~l~=I=~=~ii~~
Cloud-A11.. 4801 150 ! 1700.7 I 1702.44. I 6.45, 23.25 !.. 17.7.! 1.31
~~=~1l~'--480-1 20<[4--17QQJ=-~ !1702.6TT~-r= 26:l~ I 18.54-=~.==!.42 ~-=-
_go~9.~~JJ__.48~ .. I· 250.. --l-~~Q-~? I 1702.87! 7.98 ! .31_.32 : 1~.86__~.L ~__
Cloud-A11 4801 300 I 1700.7 I 1703.13.1 8.19 I 36.62 I 21.15 I 1.73

...--..--'-...-----..-.-.)----:------r---------+--··----------~-------·T--------·---r---·----------·-----i··---------t----·--·c---.--...

Cloud-A1 i 480. i 350 i 1700.7 ( 1703.3 I 8.7 i 40.25 I 21.99 i 1.83

}~I~i!:@L=-~~~-t={QQ_r~=I@~7 LJT04.'!l1=~ ~Ll~=-l--=J~:62_J~47 ~-=~?I=.~~::~
Cloud-A1 I 480 I 468 I 1700.7 I 1706.94 j 2.58 ) 191.25 I 48.54 I 4.25

---·~-------T···--·-···--··..-·_---·~./'-'.'---.--...-r··-·-·---·--·---·-r-----·----·-r-·--·.....--···--r--·--_._--.-... I . ----------r----- ..--.------.-----
_.'~_. ...,_....~.-.-l•.-_------~-----__+_-.---_-.----._--'-' ---..----i--- I --_..-----+----- ....--1- . . .__._._

_~loud-f\1! 460. --L~Q I 1700.4 I 1.700.73 I 6.32. ! 7~92 I 24.34 I O.3~ ._,__
Cloud-A11 460 I 100 I 1700.4 I 1700.9 I 8.4 111.91 , 24.99 1 0.48

--CJoud-A1! 46-0.! 150 I '1700.4 I 1701.04 j 9.58 I 15.66 i 25.58 i 0.61·----
Cloud-At I - 460 1 200'" I-~~~ , 1701.~~-T~~1~ij--~~--0.74 --

·-·..---··---·--·---i-·~ ..·-------+_··----·--··--+-----·--...".-------:---.---.-----'-.----.---..-.---------~.----..-..~.---.-...-.---....-----.-.....--.-

~~±J~1~q~ ~~~-r~~: -D~~~~+*~-+~.~~68~~J-=- ;~{t--t==[~~.-==
Cloud-A1! 460 I 350 ! 1700.4 I 1701.54! 12.11 I 28.9 I 27.57 i 1.05
-Clo·ud-Ml-46b-···-1 400 -··T·--· 1700~4----nroLf67 I 2.49 -h(f1~·51--i-1-11·~-25-·-i------3~61·-·--
--·CfQ-ud=-A-tj--460---r-468i----f706AT -1707 -,-"1:13--1493.67 j - 128.95 I ~-5~39·-----

r-' ! I ------1 !. I i

-C·-I~"'-·~-d--A------__1~ji--_._-_··-44·-----'.g~U~1?QQ:.1_i _t~QO.39 J- 5.89.-L 8.48 '~6.15_+--;-.. - ..9-__.~?---_...~-. ._..

Cloud-A1j 440 1 100 r 1700.1 I 1700.78! 4.87 i 20.55 I 31.71 j 0.65
f-------:---··-n--·---·----..I------.-.--......L--------...---.-.-.-....-.---l----------..···-----+-------·---+-------=------·--·--i----------.----+----.-.-..-.------
Cloud-A1 t .440 I 150 ! 1700.1 ! 1700.9 I 6.1 I 24.59 ! 32.21 I 0.76

·-..Cfoud-Al1-·--446~--r-200-t-1700.1t17(Ff:01T--TI7T- 27.89-!----32~6-2-----·--r-----M5-·-·-----
...-----.-.---..----<-j--'-.-'--.-.-'---r'---+--'-" .. T .---r-"-----.---.-.--.-r--------... ------...
~l~.~-~:~ltl~~_-+-~§Q-t-1709.1 1701.1 I 8.08 I 30.92 ! 32.99 1 _.~~~ _
Cloud-A1

1
440 I 300 I . 1700.1 1701.18! 8.96 I 33.49 33.3 1.01

1--------------+1-.----+--- I I

CI~ud-A1i 440 I 350 ! 1700.1 1703.13 3.3 I 106.14 41.11 2.58
Cloud-A1 I 440 400 1700.1 j 1704.67 I 2.24 I 180.29 i 79.43 3.3
~aoud=-A:fT--"--440 468 1700.1 rno6]9f 1.15 -T479.13 -r 133.99 - --5]-3-------·-
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Cloud-d1 Option d10-99 1/18/00
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Stantec

Memo

To: File

From: Chuck Gopperton

Re:Golden Eagle Park Dam

RiprapErosion Protection
(21P-rAP s.:!tIJ'fl>s.St6N)

Proposed Improvements

File: 82000157

Date: 18 January, 2000

•

•

Cloudburst Wash

Cloudburst Wash flows along the toe of the dam to the principal outlet works
where it confluences with Ashbrook Wash. See Figure 1 for asite plan.

Embankment fill for the dam will extend approximately 10 feet into the.existing
. c,hannel. The channel will be deepened and widened. Erosion protection
consisting of a layer of dumped riprap will be placed at the toe of the
embankment to protect the dam from erosion caused by flows in the wash.
See Figure 2 for a typical section of the proposed improvements.

Auxiliary Outlet Works

The auxiliary outlet works is a low level drain which will be constructed parallel
to the existing outlet works. It will consist of a 10' x 4' concrete box conduit
through the dam embankment with an energy dissipater at the outlet to fo'rce a
hydraulic jump and reduce the velocity of the flow. The flow will then
discharge through a channel and confluence with Ashbrook Wash and the
flow from the principal outlet works. Emergency spillway flows will return to
the channel further downstream. See Figure 3 for a site plan. Riprapwill be
placed at the end of· the energy dissipater on the bottom and sides of the
channel. Riprap will continue downstream to tie into.the existing shotcrete
bank .slope protection. It will also be placed between the two outlet works.
See Figure 4 and 5 for details of the energy dissipater and riprap placement.
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Reference: GOLDEN EAGLE PARK DAM

RiprapSizingAnalysis

Sizing of riprapisbasedontheflow velocity expected at the channel bed or
along the side .slopes.

Cloudburst Wash

An HEC-RAS model was prepared for the developed channel and discharges
ranging from 50 cfs up to the peak 10 year flow rate of 468 cfs wereanaly~ed

with the model. Four different flow conditions at different river stations and
flow rates were chosen for local scour analysis. These same stations·willalso
be used for the design of the riprap. These reflect a mix of the maximum
velocity, depth and unit discharge rates which should give maximum
theoretical scour depths. A tabular printout of the results of the HEC-RAS
model is provided in Exhibit A. The four conditions considered in the riprap
analysis are summarized in Table 1.

Table 1

Flow Unit
Station Discharge Flow Depth Velocity Discharge

(ft) (cfs) (ft) (ftIsec) (cfs/ft)
(1 ) (2) (3) (4) (5)

460 350 1.05 12.11 12.5

480 350 1.83 8.70 15.9

500 350 1.80 9.55 17.5

540 300 1.72 9.16 15.8

The design velocities for sizing the riprap range from 8 - 12 feet/sec. The size
of the riprap is determined from the "Hydraulic Design of Stilling Basins and
Energy Dissipate'rs", (U.S. Bureau of Reclamation, 1974, Figure 165). A copy
of that figure is attached as Exhibit B. Table 2 summarizes the velocity and
riprap size as determined by that method.
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Reference: GOLDEN EAGLE PARK DAM

Table 2

Descripti.on Flow Velocity
(ftlsec)

(1) (2)

Average velocity, all stations, all flows 5.15

Maximum velocity station 480 8.70

Maximum velocity station 460 12.11

Riprapsize
(in)
(3)

4.0

10.6

21.0

•

•

The recommended minimum size of rock for riprap is between 4 - 21 inches.
A majority of the peak velocities are in the 8 - 11 feet per second range which
corresponds toa rock size of approximately 10 - 18 inches. It is
recommended that a· majority of the stones be of the larger sizes needed to
resist the peak velocities expected in the channel.

Auxiliary Outlet Works

A concrete stilling basin with an end sill will be constructed to reduce the
velocity of the flow from the auxiliary outlet works. The basin is sized for the
100 year flow event, and will drown out due to tailwater effects under higher
flows. The velocity immediately downstream of the sill is estimated by
multiplying the theoretical depth of the hydraulic jump by the width of the
structure (28 feet). Table 3 summarizes the flow conditions analyzed for the
design of the riprap.
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Reference:·GOLDEN EAGLE PARK D·AM

Table 3

Flow Flow Riprap
Description Velocity Depth size

(ftlsec) (ft) (in)
(1) (2) (3) (4)

0100 -883efs 4.28 7.36 3.0

IDF - Peak stage - 1,077 cfs 3.24 11.85 2.0

The recommended size of riprap is between 2 - 3 inches. It is recommended
that instead of providing a 3 inch rock, the same riprap used to fill the gabions
be used at the outlet works. It is somewhat larger than needed, but it will be
more economical than furnishing another smaller size of riprap. This will also
provide an additional safety factor against erosion and reduce the
maintenance that can be expected.

Recomme.nded Riprap Sizing

The gradation should be based on the median rock diameter, identified as the
D50 class. Forthe upstream face of the dam within Cloudburst Wash, the 0 50

class should be 12" and the riprap should meet the gradation requirements
shown in Table 4.
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Reference: GOLDEN EAGLE PARK DAM

Table 4

Between 500/0 - 700/0 of the rock will re'main stable during flows up to
approximately 9 feet per second. layer thickness should be 24" minimum. .A
logarithmic plot of the. recommended gradation limits for the riprap is shown
on Figure 6.

•

Median Rock Diameter

(1 )

24 inch

18 inch

12 inch

8 inch

4 inch

Percent By Weight, Passing
Upper limit Lower Limit

(2) (3)

100 90

85 70

50 30

15 5

5 0

For the auxiliary outlet works and channel , the riprap should be the same
rock used to fill the gabions. The D50 class should be 6" and the riprap
should meet the gradation requirements shown in Table 5 below:

Table 5

•

Median Rock Diameter

(1 )

12 inch

9 inch

6 'inch

4 inch

2 inch

Percent By Weight, Passing
Upper Limit Lower Limit

(2) (3)

100 90

85 70

50 30

15 5

5 0
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Re~~nce:GOLDENEAGLEPARKDAM

Between 850/0 -95°/0 of the rock will remain stable during flows up to
approximately 5 feet per second. layerthickness should be 12" minimum. A
logarithmic plolof the recommended gradation limits for the riprap is shown
on Figure 6.

STANTEC CONSULTING INC.

Chuck Gopperton, PE
Project Engineer
cgopperton@stantec.com

c. Tom Renckly, FCDMC; George Sabol, Stantec; Jerry Cox, ADWR

p:\82000157\correspondence\memos\cvg011800m2f.doc
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VeloeityStatistics'forCloudburst Wash ·1. . .! ! .!

=---~~_L~~=I-===~=t -----=i~~-=--~==-=~=~-f==:J=--=--==t~ -=RiverSta! QTotal1 VelChnl I Hydr Depth J )1 I
--···-···----..·--.......--·t..---:--"---..--rl.,...,·..··--:'---,..,-----·---..--..---r·--·-·------·-------~--r-- ..~··---- .. ····-..·-·--·....·...-.-...--.--.-------.-----,.-.---~-.-.~---.-+------.-..._-..-..._-___t..-:--...-..---,..--...........

I {efs) I (fUs} i(ft) \'., ..1 .1 '1

360150:2.85 I ..' 0.25. i-·--·--··-----,..-·-·---·--------I...-~-1·:·· ..--··_---....·'--'y---"-'---'
~. 369 -i .~T---3.68~_ I ~-"-T-----Avgve'--I 5.15 _-T-ft/seU- .... ~_

360lt50 ~ 4.78 ~ 0.45 ~.Max Vel I' 12.11L__ft/se<?_h--I _____._._.........::.-_

360. 1200 12.59 .' I 1.07 ...; .' Min Vel i . 0.64 I fUsee I
.-'.-.-...-:...----,-'-._._-~._-~--.,....~.• ,,~-'--- .._.-.---'-'-'.---r----....-.-...c__,...--.... . ~-.,-'-'~.-.-,....-.--.-----t--------..---
3601 250 11.65. I 1.98 "j' 8td Dev I 2.52!fUsee I--- -~---..!-.-...-:- -l-..----~·----r---·· '-.·- -·,.,..----·· -""·-·-···,,---·--····-·----:----..---,----r---·---..r--·..-- --t..-····-··-------.,..--··- ..- ..·
360i 300 !1.35 i 2.78! . ,1 :

-~----- .._ ..__..-f-·..-·----"""'..............-·...·1......·--..--..----··-----··-r--·---..-............:--------'-·-···-~-'t- ..-'-.,..·~-;--- ...·..·...·_--..·-·-...._~· ..·-.---~-+-'-~ ..-.--....-......--...-1·..·-·_-,..·_-·...._-···---'-_· ···-...._~-- ..-_·......,._-..-..-

_.. ~~O· _._1_.~.~2_9-"""',l~ __t~_!L~__.,..__-l------~~87 .._~__~.~·e.~.lgn_ .._~a.~ ..ge..,...-c-...._~-_J-__~_.6?_~ __1!!-..~~_~_ h_. · .....,......-
360 .1400 I .0.87 / . 5.11 I(plus/minus 1 std dev)! 7.67 .. I fUsee i__. ._.-...._-c.:..........--+---'-_:".._..l_-...,......--...-,..-.'...._.~ .._ .. __._.'_~_. ' .....__... .__..-._...---l_. ..... +'-.._...__._.._._•. ..~L . -_-

360 .j ... 468! 0.64 17.24 I ""! I
---.-;'-.-'-F.....,-----i---'--....---·-..~.I-.----..-... '.'-~.'._"..-- ... . ". .. : . : . f-.----:-.-.--'."

'" t-----..............3........,...8Q---l~~ __!-..-.~..J_~ ..... \'.. .O..~21 '. 4-····_._." ." .-. .. L __._,-_I- ..__" ----L..- ..-.-
~~93,~3--1-.·------··_----~_t-·-~---~-··.._.........,...--.

380 i 150: 5.44 i· 0.47 I i I I
--....~--."" ...-.. '- ...- ..t·---·-···---·~___i------'---·-'-· ..····_-+-----··-....-·----r----.,..-·---··-...---..- ..-----··.....--+-----~------t ...··-...-_·--"~----1"'-" --------.--

380.1 2001 6.14 , . 0.55 I lit

-=---~O==r=-i50T~=~11~~T~-~~-==--=~==~L-=:=j-=:=~-I=--=---=--=
-~-~;:~-..-t-i~-"-· i:.~}-~+-·.-.~::~--+-·----~--~-----"+__--+~~-4-· .----"......:...
'--."-.---.-~---.- .. --+.-.------'--~ ..._~;-'-.-.-'.'-.--..-r------..--.--- ! .'-,--.--_._-'---

.. 3Sq-·.. _.. Li~._I_J..O? I 4.79 I I ...._l--c-_-....;-..:_-_._-..
380 .1468·.! . 0.75 I 6~88 I j II-..--'-'--....----p--.----... ~_.--.--.--.- .•-.---L.- . -t..-·....--..-.---..- ...--..----+---...---.--r---..-.---·------r---:.._-..--'-..- ..
400 1 100 ! 5.16 1 0.46 [ . ..1 I I-·..-~·- ..·--··...---·.,...,....,..~T ..··-...--_..--·--l-..·-----·..-----·--------.....-.-.--.....--r-........----....-.---..-.. -.-...-- ...-·-·-·-·--..-..--..---·..···l..--·--·--------l-·..-·· ..---·---T-·....---·_-..-_........

400,150 ! ( 5.27 I 0.67 i. i! I
- -..--.-----,..---..; -''t---: ---.- - ..-+ J.---.- - ..••--.- --+-----..--..---..-t- ~--- -- -- - -- --.- ---- ---..-------r-.----..-·---·-·..--------t----..--· -- -·-..-·-·· -r---..·· ---- -- -- -..

, . . 400 ! 200 J . 5.59 i 0.82 J I! I..---'-··400..··-·..·1---·~50---1-··-·-_ ..4..~19-···~-- ..r----···-f~31 ..-..---....·-1..··--····-·-·_--··-···....-···-..-······--·---..·....-·--·----·········..--......r··..·....---..·-·--..-..··-··l..- ..-·· ..·..·· ..._--·_-_··-..---·l-··..·.._-·-·--..:.....-

---~~~~-=-f~+--;1~1---~:~~ -~!=-=-~~-=--~~~~- ~~t- __ -~=r ~= --r- _~--c__

__....lQ0_·_-+-(_~OO-+-_!:.§.~ 4.33. i~-----._--._.._---4-----! . ._.-+-._.__.._ ......
. ...._~OO .._~~ __J __.....__.Q..:~2.._..._1_._~·32 _~\- ......-.---..--.-.---....-----.------.....t----...-..--.......----..-L--..--.----;.--......-..-..--...l ....- ..-..-·-:-_

=~~~iJ~~±~}~®~=l--~~<t~==±===~-==-==j-~=--=-t=~~~-=-i~==~-==
420 . [150 i 5.82 i 0.65 I Iii

== 42o:--r-2qO _1---6.64 1- P~76--T-=--==---=--=--~r-=--=-+=--~ -=
420 .. ' i 250 I .7.29 I 0.86 I !! i

....--420 '1300 r3.71 I 1.97 j ! i --r.-----t
~_420"--__L_ 350 i ---2.5~_J---~_ I -==---=_~==_~-==

420 I 4001 1.91 ] 3.52 i ! I I
. ·-....·--··.....·....·....--..---··-·.J--..·-----..--....r-·------..---·r--...-----·-----·-i-------·-·---.....---..-----·-·--·-·1--·--··..---...-\·--..---..-·..-..-···..····--·--..-l.....--....-·--·-·----....···-...
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Figure 6

Riprap Gradation for Cloudburst Wash
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Figure 7

Riprap' Gradation'for Auxiliary'Outlet Works
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Memo

File File: 82000157

Stantec From: Chuck Gopperton

Re: Golden Eagle Park Dam

Date: 14 January, 2000

•

•

Emergency Spillway Erosion Protection

Configuration of spillway

The spillway consists of an existing and proposed section. The existing
spillway has a crest 'elevation of approximately 1714.9' and a length of
approximately 266 feet. The proposed new section is 90 feet long and is
notched 2 feet lower with a crest elevation of 1712.9'. A concrete cutoff wall
exists at the crest of the existing spillway and will be continued, 2 feet lower
through the proposed new section. The notched section will be backfilled with
an erodible uniform gravel "fuseplug" fill which will'scour away quickly once
flow begins through the spillway. .

Hydraulics of spillway

For the inflow design flood (IDF2), the peak discharge through the emergency
spillway is approximately 24,000 cfs. Approximate peak flows through the
higher existing spillway are 16,000 cfs and 8,000 cfs through the proposed
notched section. Peak unit discharges are approximately 60 cfs/foot for the
existing spillway and 89 cfs/foot for the notched section at the maximum head
during the Inflow Design Flood (IDF) flood. Peak velocities through the
spillway vary from 14 cfs to 27 cfs depending on whether the velocity is
calculated at the top or the toe of the spillway and in the notched or existing
spillway. See Table 1 for the flow/velocity/time relationships for the spillway. '
In addition, velocities vary greatly with time since the IDF is sharply peaked.
See Figure 1 for a graph of the IDF.

Erosion Protection

Based on anticipated spillway hydraulics, the need for spillway erosion
protection was evaluated..Thisconsisted of field exploration of conditions in
the existing emergency. spillway. Excavation of test pits in the crest and
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amphitheater area under the direction of AEE was conducted (see the AEE
geotechnical report). Although the spillway was originally designed and
constructed with a dumped and grouted riprap spillway crest and chutes,
much of this erosion protection does not currently exist. Furthermore,the
masonry amphitheater steps will not withstand even moderate flows much
less thespUlway design flows. Therefore, the spillway can be expected to
experience significant erosion during operation. Further consideration of
spiHwayerosion potential indicates the following:

• Although spillway flows are erosive to the earthen structure, the duration of
spillway flows are expected to be short (see Figure 1). The duration of the
high velocity flows is even shorter (see Figure 3). Therefore, there will be
limited opportunity for erosion to propagate through the earthen structure
to cause breach of the impounded waters below elevation 1714.9 feet.

• The likely erosion path through the existing emergency spillway is quite
long and would require a massive headcut through the earthen section to
breach the dam.

• The shortest erosion path is where the spillway is being enlarged (the
notched section) and some portion of that erosion path is through
embankment fill.

Based on those considerations and evaluation of alternatives for erosion
protection, the recommended spillway erosion protection will consist of rock
fiHed gabions and mattress on the crest and chute of the enlarged portion of
the emergency spillway and extending some distance into the existing portion
of the emergency spillway.

Analysis of Gabions

The analysis of the gabions is based on the velocity of the ~owing water over
the gabions. Gabions were chosen over rock riprap because they perform
under higher velocity flows than riprap without failure. The gabion wire
prevents the individual rocks from being carried away by the flow and the
gabion mattress or basket acts as a unit. However, high velocities will cause
the rock to shift' within the baskets, and if the velocity is high enough, the
baskets will deform to the point where failure can occur. High velocities may
also create a negative pressure which causes the mattress to lift offthe

o
slope

and can also cause failure. In the design of gabions for where water flows



•

•

•

14 January, 2000

Page 3

Reference: GOLDEN EAGLE PARK DAM

over the top, the following two design velocities are considered. Critical
velocity is the velocity at which the gabion revetment will remain stable without _
movement6fthe rock fill. The limiting velocity is the velocity at which there is
anacceptableamountofdeformation in thegabionmattress due to movement
of the stones within the gabioncompartments. Per Macaferri, the design
velocities for a 1 foot thick gabion mattress with 4 - 6 inch rock are:

• Critical Velocity- 5-meters/sec--(15.9feetlsec)

• limiting Velocity - 6.4 meters/sec (20.4 feet/second)

For 18"thickgabion headers at the top and bottom of the spillway, the design
velocities with 4 - 8 inch rock are:

• CriticaLVelocity - 5.8 meters/sec (18.4feetlsec)

• Limiting Velocity - 7.6 meters/sec (24.2 feetlseconq)

A copy of the Macaferri design guidelines are attached as Exh·ibit A.

Peak velocities at the crest of the spillway are between 14 - 20 feet/second
and fall below the design limiting velocity of 20.4 - 24.2 feet/second.
Velocities at the toe of the spillway range from 17 - 26 feet/second. This is
acceptable for the gabion header at the bottom, however, it is too high for the
12 inch. thick mattress. Since the design velocities for the mattress are based
on4 - 6 inch rock and on this project, rock fill will be 4 - 8 inch rock, this will
provide an additional factor of safety. The design velocities for the gabion
headers are based on an 18 inch thick gabion basket, and the gabion headers
being constructed are 3 feet thick. This will also provide an additional factor of
safety. The amount of time that the flow over the spillway actually creates the
peak velocities is very short. A plot of the time-discharge relationship for the
flow over the. spillway is shown on. Figure 2 and a plot 9f the time-velocity
relationship for the flow over the spillway is shown on Figure 3.

To prevent shear force from moving the gabions off the chute or lifting them
up, the gabions will be anchored down to the slope with steel posts. The
posts are steel fence posts, driven into the ground at 3 feet on center each
direction. A dou'ble wrap of tie wire at the top and bottom of each basket is
wrapped around the post.
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Reference: GOLDEN EAGLE PARK DAM

3 feet x 3 feet gabionheaders will be constructed along aU sides of the gabion
mattress to prevent undercutting, and to anchor the mattress down at the
edges. The top of the gabions will also be anchored into the concrete cutoff
waH. It is proposed to excavate for the cutoff wall and pour it directly in the
trench. The gabions will form one side of the trench, andthegabion basket
will be embedded lntothe concrete, thus anchoring it the waiL

Filter fabric will be installed under thegabionswhich will prevent the
detrimental movement of the foundation soil particles during high velocity
flows over the spillway chute.

The function of the gab,ions is to prevent a headcut from breaching the dam at
the spillway section. The gabions as designed (see Figures 4, 5 and 6) will
prevent the headcut from beginning at the critical location and will provide low
cost and low maintenance scour protection for the emergency spillway.

STANTEC CONSULTING INC.

Chuck Gopperton, PE
Project Engineer
cgopperton@stantec.com

c. Tom Renckly, FCDMC; George Sabol, Stantec; Jerry Cox, ADWR

p:\82000157\correspondence\memos\cvgOt 1200m2f.doc
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Figure 1

Golden Eagle Park Dam Inflow Design Flood (IDF2)
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Filling stones

Type Thickness
Pierraille de remplissage _Critical velocity (*) . Limit velocity (*)

Type Epaisseur
Pedrisco de relleno 'Vitesse critique (*) Vitesse limite (*)

T\po .. Espesor Stone size Velocidad crftica(*) Velocidad limite (*)
Granulometrle d50Dimensiones

m mm , " m/s m/s

70-100 -·0.085 3.5 4.2
0.15-0.17

;

70-150 q.11Q 4.2 4.5

Reno mattresses 70-100 0.085 3.6 5.5
Matelas Reno 0.23-0.25
Colchones Reno 70-150 0.120 4.5 6.1

70-120 0.100 4.2 5.5

:f 0.30
.~·100-~~ ~/I5' 5.0 6.4

Gabions
~

~ 100-200 0.150 5.8 7.6
Gabions ~
Gaviones J, " 120-250 0.190 6.4 8.0

(*) The values of velocity reported were obtained experimen- (*) les valeurs des vitesses indiquNs sont tir6es experimen- (.) L~ valores de velocidad indicados han sldo calculados experi-
tally tor Froude n~mbers·:s 1 (see pag. 33); values > have talement des nombres de Froude :s 1 (voir page 33); lee va- mentalmente para numeros de Froude :s 1 (pig. 33); para valores >1,
to be intended purely indicative and apprOXimated. leurs >1- sont purement indicatives. _ deben considerarse como puramente indicativos y muy en general.

'.. ~

«Critical velocity» is the velocity at which the revet
mentwiU·remainstable without movement·of the

•..

. .fi.I..I,W.hile .«..1.i.m.·.i.t.veIOc.it». is. tha.twohi..c.... h i.S... st.ill acce.ptable although there is some·deformation of the
Reno mattress due to movement of the stones
within the compartments (table 2).
It· is essential for. the long~vity of the revetment
that the mesh be protected against corrosion:
Reno mattresses and gabions are therefore
manufactured from. meshes with a heavy zinc
coating which complies withthe- strictest interna-
tional standards. .
However, when the lining is subjected to polluted
or aggressive water, the risk· of corrosion is in
creased, and Reno mattress.·and/or gabions
made from wire which has been coated with both
zinc and PVC, offering high resistance to
chemicals, abrasion and ageing, should be used.

Tab. 2 - ·/ndicative Reno mattress and
gabion .thicknesses in relation to .water
velocities

•

Tab. 3 - Limiting velocities at bed level
for various soils

On entend par «vitesse critique»l~ vitesse maxi
male supportable par Ie· revetement sans provo
querle deplacement de la pierraillede remplis
sage et par «vitesse limite» celie, encore accep
table, qui engendre de legeres deformations
dues a l'entassement de la pierraille dans Ie mate
las Reno (tableau 2).
Nous fournissonsici aussi Ie tableau 3 qui mon
tre quelques valeurs indicatives de la vitesse
limite au fond des cours d'eau naturels..
La protection du grillagecontre la corrosion est
d'une importance vitale pour la duree du·reve
tement;c'est pourquoi les matelas·Reno et les
gabions sontconstitues d'un grillagemetallique
galvanise conformement aux plus severes nor
mes ·internationales.
Toutefois, nous conseillons en presence d'eaux
polluees, ou de toute fa90nagressives; c'est-a
dire la ou la corrosion est particulierement forte,
de recourir aUK matelas Renoetlou aux gabions
galvanises sousgaine PVC, insensiblesaux atta
ques chimiques, aux phenomenes d'abrasionet
al'usure.

Tab. 2 - Epaisseurs approximatives des
revetements en mate/as Reno et en
gabions en fonction de la vitesse du
courant

Tab. 3 - Va/eurs indicatives de vitesse limite
au fond

Po((velocidad critica» se entiendela velocidad
maxima que puede soportar el revestimiento sin
que se produzcan movimientosde·las.piedras
en el· interior del colchon y, par «velocidad limi
te», la velocidad, aun aceptable, que determina
deformaciones reducidas debido al amontona
mientode las piedras enel colch6nReno
(tabla 2).
Para mayor comodidad,seagregala tabla 3 con
algunos valoresindicativos de la velocidad.limi
te en el fondo de los cursosde agua naturales.
La protecci6n de lared contra la corrosi6nes
de vital importancia para la duraci6n del revesti
miento; por esta raz6n, los colchonesRenoy los
gavionesestan formados por una redmetalica
fuertemente galvanizada,en conformidad con las
mas ·.rigurosas ·normasinternacionales.
Sin embargo, en el casode aguas contamina
das 0 corrosivas,es decir, donde el problema
dela corrosi6n es mas agudo, as aconsejable
la. utilizaci6n de colchones Reno y/o. gaviones
galvanizados y revestidos con unacapa de PVC
altamente resistente a los agentes qufmicos, los
fen6menos abrasivosy alenvejecimiento.

Tab. 2 - Espesores indicativos de .los
revestimientos en colchones Renoy en
gaviones .en funci6n de la ve/ocidad de
la corriente

Tab. 3 - Valores indicativos de. la velocidad
Ifmite en eJ fonda

•
Velocity I Vitesse I Velocidad m/s

Bed material I Materiaux constituant Ie lit I Material del cauce
A B

Fine .. sand.· (*) Sable fin(*) ·.Arena. fina 0.45 0.75
Sandy· clay. (*) Terrain -argileux-sablonneux (*) 'Terreno arcilloso-arenoso 0.55 0.75
Soft clays Terrain·argileux-vaseux Terrenoarcilloso-limoso 0.60 0.90
Muds l.imons normaux Umos-- normales 0.75 1.05
Coarse···sand Gravier fin Grava.fina 0.75 1.50
Medium clay Argilecompaote . Aroilla compacta 1.15 1.50
Gravel Gravier ordinaire Grava.gruesa 1.20 1.85
Shingle Cailloux et .. galets Guijarros y pedrisco 1.50 1.70
Hard clay Schlstes·argileux Arcillas-esquistosas 1.85 1.85
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Table 1

Discharge through spillway Time Duration Velocity
for which- Over Brink At Toe

Crest=1714.9 ·Crest=1712.9 flow rate exceeds Crest=1714.9 Crest=1712.9 Crest=1714.9 Crest=1712.9
Stage (cfs) (cfs) (min) (f/s) (f/s) (f/s) (f/s)
1715.0 20 764 146 0.12 6.53 17.26 17.26
1716.0 737 1339 114 3.01 7.83 17.81 17.81
1717.5 2676 2384 75 7.45 9.50 21.05 21.05
1719.0 5300 3612 52 11.19 10.82 22.80 22.80
1720.5 8460 5000 37 14.33 12.10 26.69 26.69
1721.5 10825 6005 28 16.21 12.88 25.41 25.41
1722.0 12078 6530 22 17.13 13.26 25.83 25.83
1722.5 13376 7069 18 18.02 13.61 26.22 26.22
1723.0 14717 7623 13 18.82 13.98 26.48 26.48
1723.5 16101 8190 0 19.59 14.31 26.94 26.94

vel-tim.xls Sheet1 (2) 1/14/00 3:04 PM
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Time-Discharge Relationship at Spillway
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• Figure 3
Time-Velocity Relationship at Spillway
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FINE GRAVEL PER

•
VARIES r SEE PLAN
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CHAINLINK FENCE

•
1720

1715

1710

1705

1700

25 o -25 -50 -75 -100 -120

TYPICAL SECTION THROUGH
EMERGENCY SPILLWAY

NOTES:
CONSTRUCT 3'X3'GABION
UNIT ALONG ALL EDGES
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NOTE:
1. USE CLASS AA CONCRETE, __CY
2. COMPACT BACKFILL TO 95%SPD
3. MAY BE POURED AGAINST UNDISTURBED

EARTH TO ELIMINATE FORMS &
STRUCTURAL BACKFILL

SPILLWAY CREST
CONCRETE CUTOFF WALL

NTS

3'X3'GABION
BASKET

•



It is desired to increase the capacity of the emergency spillway, reduce the
amount of excavation into the dam embankment required to widen the
spillway, and to maintain the normal crest elevation during the 100 year runoff
and smaller events. Construction of a widened notch section in the spillway
and backfill of the notch with a fuseplug fill allows 100 year and sma·ller flows
to pond up to the level of the top of the fuseplug fill and larger flows will wash
out the fuseplug and allow- greater flows through the spillway.

File: 82000157

Date: 20 January, 2000

File

Re:Golden Eagle Park Dam

From:··Chuck Gopperton

Proposed Improvements

Emergency Spillway Fuseplug

Memo

The proposed notch is 90 feet long and 2 feet lower than the rest of the
spillway. A reinforced concrete cutoff wall win be constructed at the crest and
will connect to the existing cutoff wall. Gabion erosion protection is
constructed downstream of the cutoff wall to prevent headcut and
undermining of the spillway and cutoff wall. The gabions will be backfilled with
a layer of random earth backfill. The crest of the spillway will be backfilled
with an erodible gravel "fuseplug fill" which is designed to promote rapid and
controlled erosion and washout. The front slope of the spillway will be
backfilled with topsoil and planted with grass. The downstream slope will be
topped off with a layer of gravel mulch. Figure 1 shows a profile of the
spillway and Figure 2 sho~s a typical section.

Stantec

•

FuseplugEmbankment Design

•
The Bureau of Reclamation undertook research to develop design guidelines
for fuseplug embankments. The research is presented in the following paper:

Clifford A. pugh and Edward W.: Gray, Jr., Bureau of
Reclamation (19~4), "Fuse Plug Embankments In Auxiliary
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Page 2

Reference: GOLDEN EAGLE PARK DAM

Spillways,Developing Design Guidelines and Parameters",
Denver, Colorado.

The model studies and prototypes considered by Pugh and Gray are for a
fuseplug constructed on theeam embankment and with heights of3 to 9
meters. Figure 2-8 shows the embankment zoning which was used for the
model tests. In this case, thefuseplugis constructed on the spillway and the
height is only 2 feet. Therefore, the embankment design is simplified .. Instead
of providing a clay core and downstream sand filter as modeled, the fill
consists ofa uniform gravel which is non-cohesive and easily erodible once
the washout process begins. The material meets the requirements of
AASHTO M57-80 and M146-91. 100 percent of the material passes the 3/8"
sieve· and all is retained on the No. 10 sieve. Figure 2-9 shows the prototype
gradation curves from Pugh and Gray and the proposed fuseplug fill gradation
curve is also plotted. This shows that it falls within the recommended
gradations for sand and gravel erodible fill.

The lateral erosion rate can be predicted using the following formula:

E1 = 14.6H + 158
E1 is in feet per hour, and H is the flow depth· in the pilot channel in feet.

Due to the dimensions of the fuseplug being so small, a pilot channel is not
recommended, however, the center of the fuseplug embankment will be 0.5'
lower than the sides, and this will concentrate the first flows along this swale.
Due to the small size of the reservoir and the sharp peak on the IDF, the
depth of flow over the emergency spillway changes quite rapidly, so the
washout rate is calculated for a range of flow depths. Table 1 summarizes the
depths and washout rates and the time to washout, assuming that the pilot
channel is in the center of a 90 foot wide spillway, it must washout 45 feet
laterally eachdirection.-
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Reference: GOLDEN EAGLE PARK DAM

Table 1

As can be seen by the table, washout of the fuseplugis not instantaneous, but
is rapidandcontrolled. It can be expected that the fuseplug embankment will
washout in 10 - 15 minutes once flow begins in the spillway notch.

•

FI.QwDepth
(ft)
(1)
1

2

4

6

8

10

Washout Rate
(ftlhour)

(2)

173

187

216

246

275

304

Time to Washout
(minutes)

(3)

16

14

12

11

10

9

•

STANTEC CONSULTING INC.

Chuck Gopperton, PE
Project Engineer
cgopperton@stantec.com

c. Tom Renckly, ~CDMC; George Sabol, Stantec; Jerry Cox, ADWR

p:\82000157\correspondence\memos\cvg012000m2f.doc
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• HEC-RAS September199B. Version 2.2
U.S. Army Corp of Engineers

Hydrologic. Engineering Center
609 Second Street, Suite D

Davis I California 95616 -4687
(916) 756-1104

x X XXXXXX XXXX XXXX XX XXXX
X X X X X X X X X X
X X X X X X X X X
XXXXXXX XXXX X XXX XXXX XXXXXX XXXX
X X X X X X X X X
X X X X X X X X X X
X X Xxxxxx XXXX X X X X XXXXX

************~*******************************************************************

PROJECT DATA
Project Title: Cloud-d1
Project File : d1.prj
Run· Date and Time: 1/18/00 9:22:02 AM

Project in English units

Proj ect Description:
CloudBurst Wash- Option "D" - donotre-Iocate the existing sidewalk along the
ballfields 10/99

*whatis the range of·W8EL's in the proposed channel
section along

CloudBurst washior Q=Othrough Q=10yr I 6hr?

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

PLAN .DATA

Plan Title: Option d 10 - 99
Plan File p :\28900095 \Hecras\Opt-D\d1.p03

Geometry Title: cloud-d1
Geometry·. File p: \28900095\Hecras\Opt-D\d1.g02• Flow Title
Flow File

cloud d1
P:\28900095\Hecras\Opt-D\d1.f01

Plan Summary Information:
Number of: Cross Sections

Culverts
Bridges

14
o
o

Mulitple Openings
Inline Weirs

Computational· Information
Water surface calculation tolerance
Critical depthcalculaton tolerance
Maximum number·· of interations
Maximum difference tolerance
Flow tolerance factor

0.01
0.01
20
0.3
0.001

Computation Options
Critical depth computed only where necessary
Conveyance Calculation Method: At breaks in n values only
Friction Slope Method: Average Conveyance
Computational Flow Regime: Mixed Flow

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

FLOW DATA

Flow Title : cloud d1
Flow File p :\28900095\Hecras\Opt-D\d1. f01

Flow Data (cfs)
*******************************************************************************************************************************************

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

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

************~*********************

* River Reach RS PF#l PF#2 PF#3 PF#4 PF#5 PF#6
PF#7 PF#8 *
* CloudBurst Wash Cloud-AI 700 50 100 150 200 250 300
350 400 *
* CloudBurst Wash Cloud-AI 550 50 100 150 200 250 300
350 400 *

•
* River Reach
* CloudBurst Wash Cloud-AI
* CloudBurst. Wash Cloud-AI

RS
700
550

PF#9 *
468 *
468 *



•

•

•

40.00 *

40.00 *

Known WS =
Knowp WS
Known WS
Known WS
Known·WS

Known WS
Known WS =
Known WS =

WS

40.00 *
o. 030 1<

40.00 1<

12.43 *
12.43 *
50.00 *
30.82 *
4.02 *
0.40 *

332.5 *
31.32 *

0.56 *
2.25 *
0.09 *
0.21 *

* Right OB *

* Right OB *

o.030 *
40.00 *
19.00 *
19.00 *

100.00 *
31.24 *

5.26 ...
0.61 *

664.9 *
32.01 *

0.84 *
4.41 *
0.17 *

1705.39 * Element
0.30 * Wt. n-Val.

1705.09 * Reach Len. (ft)
1704.91 * Flow Area (sg ft)

* 0.007877 * Area esg ft)
150 . 00 * Flow (cf s )

32.18 * Top Width (ft)
4.43 * Avg. Vel. (ft/s)
1.09 * Hydr. Depth (ft)

1690.1 * Cony. (cfs)
40.00 * Wetted Per. (ft)

1704.00 * Shear (lb/sg ft)
1.00 * Stream Power (lb/ft

* E.G. Elev (ft)
* Vel Head (ft)
* W.S. Elev (ft)
* Crit w. S. (f t )
* E. G. Slope (f t 1ft)
* Q Total (cfs)
* Top Width (ft)
* Vel Total (ftl s)
* Max ChI Dpth (ft)

Conv. Total rcfs)
Length Wtd .. (ft)

* Min Ch EI (ft)
* Alpha
* Frctn Loss (ft)
* C & E Loss (ft)

* E.G. Elev (ft)
* Vel Head (ft)
* W. S. EI ev ( f t )
* CritW.S. (ft)
* E.G. Slope (ft/ft)
* Q Total (cfs)
* Top Width (ft)
* Vel Total (ft/s)
* Max ChI Dpth (f t)
* Cony. Total (cfs)
* Length Wtd. (ft)
* Min Ch El (ft)
* Alpha

CROSS SECTION OUTPUT

-104

Manning'S
Sta

""'104 1708.6
16 1704

INPUT
Description: Cloud
Station Elevation

Sta Elev

CROSS SECTION
REACH: Cloud-AI

Left

Geometry Title:
Geometry File:

GEOMETRY DATA

* CloudBurst
* CloudBurst
* CloudBurst
* CloudBurst
* CloudBurst
* CloudBurst
* CloudBurst
* CloudBurst

Bank

.* E.G. Elev (ft)
* Vel Head (ft)
* W.S. Elev (ft)
* Crit W. S. (ft)
* E.G. Slope (ft/ft)
* Q Total (cfs)
* Top Width (ft)
* Vel Total (ft/s)
* Max ChI Dpth (ft)
* Cony . Total (cfs)
* Length Wtd. (ft)
* Min Ch El (ft)
* Alpha
* Frctn Loss (ft)
* C & E Loss (ft)



***********************************************************************************************• * Frctn Loss (ft)
* C &, ELoss (ft)

0.21 * Cum Volume (acre'-ft)
0.03 * Cum SA (acres)

0.00 *
0.02 *

0.25 *
0.24*

warning: The convt:yance ratio (upstream conveyance divided by downstream conveyance) is less
than 0.7 or greater than 1.4. This may indicate the need· for additional cross sections.

CROSS SECTION.· OUTPUT Prof ile #PF#4
***********************************************************************************************
* E.G. Elev (ft)
* Vel Head (ft)
* W.S. Elev (ft)
* Crit W.S. (ft)
* E.G. Slope (ft/ft)
* Q Total (cfs)
* Top Width (ft)
* Vel Total (ft/s)
* Max ChI Dpth (tt)
* Conv. Total (cfs)
* Length Wtd. (ft)
* MinCh El (ft)
* Alpha
* FrctnLoss (ft)
* C&, E Loss (ft)

1705.76 * Element LeftOB *
0;29 * Wt.n-Val.

1705.46 * Reach Len. (ft) 40.00 *
1705.10 * Flow Area (sq ft)

* 0.005303 * Area (sq ft)
200.00 * Flow (cfs)

32.92 * Top Width (ft)
4.35 * Avg. Vel. (ft/s)
1.46 * Hydr. Depth (ft)

2746.6* Conv. (cfs)
4~.00 * Wetted Pet. (ft)

1704.00 * Shear (lb/sq ft)
1.00 * Stream Power (lb/ft s) *
0.16 * Cum Volume (acre-tt) 0.01 *
0.02 * Cum SA (acres) 0.02 *

Channel * Right OB *
0.030 *
40.00 * 40.00 *
45.99 *
45.99 *

200.00 *
32.92 *
4.35 *
1.40 *

2746.6 *
34.73 *

0.44 *
1.91 *
0.32 *
0.24 *

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

CROSS SECTION OUTPUT Profile #PF#5
***********************************************************************************************

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

•

* E.G. Elev (ft)
* Vel Head (ft)
* W.S. Elev (ft)
* Cri t w. S. (ft)
* E.G. Slope Jft/ft)
* QTotal (cfs)
* Top Width (ft)
* Vel Total (ft/s)
* Max ChI DpthCft)
* Conv.Total (cfs)
* Length Wtd. .( f t )
* Min Ch El (ft)
* Alpha
* Frctn Loss (ft)
* C &, ELoss (ft)

CROSS·SECTION OUTPUT

* E.G. Elev (ft)
* Vel Head (ft)
* W.S. Elev (ft)
* Crit W.8. (ft)
* E.G. Slope (ft/ft)
* Q Total (cfs)
* Top Width (ft)
* Vel Total (ft/s)
* Max ChI Dpth eft)
* Conv. Total (cfs)
* Length Wtd. (ft)
* Min Ch El (ft)
* Alpha
* Frctn Loss (ft)
* C &, ELoss (ftl

1706.07 * Element LeftOB *
0.31 * Wt. n-Val.

1705.77 * Reach Len. (ft) 40.00 *
1705.27 * Flow Area (sq ft)

* 0.004427 * Area (sq ft)
250.00 * Flow (cfs)

33.53 * Top Width (ft)
4.45 * Avg. Vel. (ft/s)
1.77 * Hydr. Depth (ft)

3757.6 * Conv.(cfs)
40.00 * Wetted Per. (ft)

1704.00 * Shear (lb!sq ft)
1.00 * Stream Power (lb/ft s) *
0.14 * Cum Volume (acre-ft) 0.02 *
0.01 * Cum SA (acres) 0.03 *

Profile #PF#6

1706.35 * Element Left OB *
0.33 * Wt. n-Val.

1706.02 * Reach Len. (ft) 40.00 *
1705.43 * Flow Area (sq ft)

* 0.004095 * Area (sq ft)
300.00 * Flow (cfs)

34.04 * Top Width (ft)
4.64 * Avg. Vel. (ft/s)
2.02 * Hydr. Depth (ft)

4687.8 * Conv. (cfs)
40.00 * Wetted Per. (ft)

1704.00 * Shear (lb/sq ft)
1.00 * Stream Power (lb/ft s) *
0.14 * Cum Volume (acre-ft) 0.02 *
0.01 * Cum SA (acres) 0.03 *

Channel * RightOB *
0.030 *
40.00 * 40.00 *
56.13 *
56.13 *

250.00 *
33.53 *
4.45 *
1.67 *

3757.6 *
35.72 *

0.43 *
1.93 *
0.43 *
0.25 *

Channel * Right OB *
0.030 *
40.00 * 40.00 *
64.68 *
64.68 *

300.00 *
34.04 *
4.64 *
1.90 *

4687.8 *
36.54 *

0.45 *
2.10 *
0.55 *
0.26 *

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

CROSS SECTION OUTPUT Profile #PF#7
***********************************************************************************************
* E.G. Elev (ft)
* Vel Head (ft)
* W.S. Elev (ft)
* CritW.S. (ft)
* E.G. Slope (ft/ft)
* Q Total (cfs)
* Top Width (ft)
* Vel Total (ft/s)
* Max ChI Dpth (ft)
* Conv. Total (cfs)
* Length Wtd. (ft)
* Min Ch El (ft)
* Alpha
* Frctn .. Loss (ft)
* C &, E Loss (ft)

1706.60 * Element Left OB *
0.37 * Wt. n-Val.

1706.23 * Reach Len. (ft) 40.00 *
1705.58 * Flow Area (sq ft)

* 0.004013 * Area (sq ft)
350.00 * Flow (cfs)
34.46 * TOp Width (ft)

4.87 * Avg. Vel. (ft/s)
2.23 * Hydr. Depth (ft)

5525.1 * Conv. (cfs)
40.00 * Wetted Per. (ft)

1704.00 * Shear (lb/sq ft)
1.00 * Stream Power (lb/ft s) *
0.14 * Cum Volume (acre- ft) 0.03 *
0.00 * Cum SA (acres) 0.06 *

Channel * Right OB *
0.030 *
40.00 * 40.00 *
71.91 *
71.91 *

350.00 *
34.46 *
4.87 *
2.09 *

5525.1 *
37.22 *

0.48 *
2.36 *
0.74 *
0.28 *

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

CROSS SECTION OUTPUT Profile #PF#8
***********************************************************************************************
* E.G. Elev (ft) 1706.81 * Element Left OB * Channel * Right OB *
* Vel Head (ft) 0.41 * Wt. n-Val. 0.030 *
* W.S. Elev (ft) 1706.40 * Reach Len. (ft) 40.00 * 40.00 * 40.00 *
* Crit W.S. (ft) 1705.73 * Flow Area (sq ft) 77.66 *

• * E.G. Slope (ft/ft) * 0.004134 * Area (sq ft) 17.66 *
* Q Total (cfs) 400.00 * Flow (cfs) 400.00 *
* Top Width Cft) 34.79 * Top width (ft) 34.79 *
* Vel Total (ft/s) 5.15 * Avg. Vel. (ft/s) 5.15 *
* Max ChI Dpth (ft) 2.40 * Hydr. Depth (ft) 2.23 *
* Conv. Total (cfs) 6221.0 * Conv. (cfs) 6221.0 *



* Right .OB *

* Right· OB *

of iterations. The
between computed

•

•

•

40.00 *

40.00 *

the need for

less

40.00 *

37.76 *
0.53 *
2.73 *
1.03 *
0.31 *

0.030 *
40.00 *
5.90 *
5.90 *

50.00 *
24.98 *

8.48 *
0.24 *

110.7 *
25.27 *

2.97 *
25.19 *

0.09 *
0.19 *

* Wetted Per~ (ft)
* Shear (lb/sq ft)
* Stream Power (lb/ft s)
* Cum Volume (acre-ft)

(acres)

1704.83 * Element
0.91 * Wt. n-Val.

1703.92 * Reach Len. (ft)
1704 •. 19 * Flow Area (sq ft)

0.060561 * Area (sq ft)
100.00 * Flow (cfs)

25.54 * Top Width (ft)
7.66 * Avg. Vel. (ft/s)
0.52 * Hydr. Depth (ft)

406.4 * Conv.(cfs)
40.00 * Wetted Per. (ft)

1703.40 * Shear (lb/sq ft)
1.00 * Stream Power (lb/ft s)
0.73 * Cum Volume (acre-ft)
0.01 * Cum SA

CROSS SECTION OUTPUT

* E.G. Elev (ft)
* Vel Head (ft)
* W.S. Elev (ft)
* Cri t W. S. (ft)
* E.G. Slope (ft/ft)
* Q Total (cfs)
* Top Width (ft)
* Vel Total (ft/s)
* Max ChI Dpth (ft)
* Cony. Total (cfs)
* Length Wtd. (ft)
* Min Ch El (ft)
* Alpha
* Fretn Loss (ft)
* C E Loss (ft)

-108.8 .03

CROSS SECTION
REACH: Cloud-AI

* E.G. Elev (ft)
* Vel Head (ft)
* W.S. Elev (ft)
* Crit W.S. (ft)
* E.G. Slope (ft/ft)
* Q Total (cfs)
* TOP Width (ft)
* Vel Total (ft/s)
* Max ChI Dpth (ft)
* Conv.Total (efs)
* Length Wtd. (ft)
* Min Ch EI (ft)
* Alpha
* Fretn Loss (ft)
* C & E Loss (ft)

Manning's n Values
Sta n Val

-108.8 1705.6
17.1 1705.2

CROSS SECTION OUTPUT

* Length Wtd. (ft)
* Min Ch EI (ft)
* Alpha
* Frctn Loss (ft)
* C & E Loss (ft)

Warning:

Warning:

* E.G. Elev (ft)
* Vel Head (ft)
* W.S. Elev (ft)
* Cri tW . S. (f t )
* E.G. Slope (ft/ft)
* Q Total (cfs)
* Top Width (ft)
* Vel Total (ft/s)
* Max ChI Dpth (ft)
* Cony. Total (efs)
* Length Wtd. (ft)
* Min Ch EI (ft)
* Alpha
* Frctn Loss (ft)
* C & E Loss (ft)

CROSS SECTION

Warning:

Warning:

Bank Sta: Left
-17.1

,Left Levee



• warning: The energy equation could not be balanced within the specified number of iterations. The
program selected the water surface that had the least amount of error between computed
and assumed values.

warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections.

CROSS SECTION OUTPUT Profile #PF#3
**** ** * ** * *** * ***** * * * * ** * ** * ** ** ** *** * ** * * ******** *** * * *** ****** * ** ***** ***** ********** * ** * ***
* E.O . Elev (f t )
* Vel Head (ft)
* W. S. Elev (f t )
* CritW.S. (ft)
* E.G.· Slope (ft/ft)
* Q Total (cfs)
* Top Width (ft)
* Vel Total (ft!s)
* Max ChI Dpth (ft)
* Cony. Total (cfs)
* Lengt~Wtd. (ft)
* Min Ch El (ft)
* Alpha
* Frctn Loss (ft)
* C &. E toss (it)

1705.16 * Element Left~OB *
0.22 * Wt. n-VaI.

1704.94 * Reach ten . (ft) 40.00 *
1704.43 * Flow Area tsq ft)

* 0.003782 * Area (sq ft)
150.00 * Flow (cfs)

27.58 * Top Width (ft)
3.74* Avg. Vel. (ft/s)
1.54 * Hydr. Depth (ft)

2439.1 * Cony. (cfs)
40.00 * Wetted Per. (ft)

1703.40 * Shear (lb/sq ft)
1.00 * Stream Power (lb!ft s) *
0.15 * Cum Volume (acre-ft) 0.00 *
0.01 * Cum SA (acres) 0.02 *

Channel * Right OB *
0.030 *
40.00 * 40.00 *
40.11 *
40.11 *

150.00 *
27.58 *
3.74 *
1.45 *

2439.1 *
29.48 *

0.32 *
1.20 *
0.22 *
0.2.1 *

** ***** **** * ***** * * * ** ***** ****** * ***** * ** * * * **t * * ***** * * ** * * * * * ** * * * *** * * * * * * ** * * ** * ** **** * * * *

CROSS SECTION OUTPUT Profile #PF#4
* ********* ** *** ***** ** * ** ** * *** * * * ** ***** * ******** ***** ****** * ** **** **** *** **** *** ** **** * ** ****

***** * ** * * * * * ***** * ** * **** ****** ****** ***** * ***** ** ***** ********* ******* **** ******** **** **** ***•

* E.G. Elev(f,t)
* Vel Head. (ft)
* W.S. Elev (ft)
* CritW.S. (ft)
* E.G. Slope (ft! ft}
* QTotal {cfs}
* Top Width (ft)
* Vel Total (ft/s)
* Max ChI Dpth (ft)
* Cony. Total· (cfs)
* Length Wtd. (ft)
* Min Ch El(ft)
* Alpha
* Frctn Loss·(ft)
* C &E Loss (ft)

.CROSS SECTION OUTPUT

* E.G. Elev (ft)
* Vel Head (ft)
* W.S. Elev(ft)
* Crit W.S. (ft~

* E.G. Slope (ft/ft)
* QTotal(cfs)
* Top Width ( ft)
* Vel Total (ft/s)
* Max ChI Dpth (ft)
* Cony . Total (cfs)
* Length Wtd. (ft)
* MinCh EI (ft)
* Alpha
* Frctn Loss (ft)
* C & E Loss (ft)

CROSS SECTION OUTPUT

1705.58 * Element Left OB *
0.24 * Wt. n-Val.

1705.34 * Reach Len. (ft) 40.00 *
1704.65 * Flow Area (sq ft)

* o. 003118 * Area (sq f t )
200.00 * Flow (cfs)

28.38 * Top Width (ft)
3.89 * Avg. Vel. (ft/s)
1.94 * Hydr. Depth (ft)

3581.7 * Conv. (cfs)
40.00 * Wetted Per. (ft)

1703.40 * Shear (lb/sq ft)
1.00 * Stream Power (lb/ft s) *
0.13 * Cum Volume (acre- ft) 0 . 01 *
0.01 * Cum SA (acres) 0.02 *

Profile #PF#5

1705.92 * Element Left OB *
O.2~ * Wt.n-Val.

1705.65 * Reach Len~ (ft) 40.00 *
1704.84 * Flow Area (sg· ft)

* 0.002997 * Area (sq ft)
250.00 * Flow (cfs)
28.99 * Top Width (ft)

4.15 * Avg. Vel. (ft/s)
2.25 * Hydr. Depth (ft)

4566.4 * Cony. (cfs)
40.00 * Wetted Per. (ft)

1703.40 * Shear (lblsq ft)
1.00 * Stream Power (lb/ft s) *
0.13 * Cum Volume (acre-ft) 0.02 *
0.01 * Cum SA (acres) 0.03 *

Profile #PF#6

Channel * Right OB *
0.030 *
40.00 * 40.00 *
51.39 *
51.39 *

200.00 *
28.38 *
3.89 *
1.81 *

3581.7 *
30.79 *

0.32 *
1.26 *
0.27 *
0.21 *

Channel * Right OB *
0.030 *
40.00 * 40.00 *
60.21 *
60.21 *

250.00 *
28.99 *
4.15 *
2.08 *

4566.4 *
31.77- *

0.35 *
1.47 *
0.37 *
0.23 *

***********************************************************************************************
* E.G. Elev (ft)
* Vel Head (it)
* W.B. Elev (ft)
* Crit W.S. (ft)
* E.G. Slope (ft/ft)
* Q Total (cfs)
* Top Width (ft)
* Vel Total (ft/ s)
* Max ChI Dpth( f t )
* Conv. Total (cfs)
* Length Wtd. (ft)
* Min Ch EI (ft)
* Alpha
* Frctn Loss (ft)
* C & E Loss (ft)

1706.20 * Element Left OB *
0.31 * Wt. n-Val.

1705.90 * Reach Len. (ft) 40.00 *
1705.03 * Flow Area (sq ft)

* 0.003061 * Area (sq ft)
300.00 * Flow (cfs)

29.47 * Top Width (ft)
4.45 * Avg. Vel. (ft/s)
2.50 * Hydr. Depth (ft)

5422.4 * Cony. (cfs)
40.00 * Wetted Per. (ft)

1703.40 * Shear (lb/sq ft)
1. 00 * Stream Power (lb/ft s) *
0.14 * Cum Volume (acre-ft) 0.02 *
o. 02 * Cum SA (acres) 0 • 03 *

Channel * Right OB *
0.030 *
40.00 * 40.00 *
67.40 *
67.40 *

300.00 *
29.47 *
4.45 *
2.29 *

5422.4 *
32.56 *

0.40 *
1.76 *
0.49 *
0.23 *

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

CROSS SECTION OUTPUT Profile #PF#7
***********************************************************************************************
* E.G. Elev (ft) 1706.45 * Element Left OB * Channel * Right OB *
* Vel Head (ft) 0.35 * Wt. n-Val. 0.030 *
* W.S. Elev (ft) 1706.10 * Reach Len. (ft) 40.00 * 40.00 * 40.00 *
* Crit W.S. (ft) 1705.20 * Flow Area (sq ft) 73.30 *
* E.G. Slope (ft/ft) * 0.003232 * Area (sq ft) 73.30 *
* Q Total (cfs) 350.00 * Flow (cfs) 350.00 *• * Top Width (ft) 29.87 * Top Width (ft) 29.87 *
* Vel Total (ft/s) 4.77 * Avg. Vel. (ft/s) 4.77 *
* Max ChI Dpth (ft) 2.70 * Hydr. Depth (ft) 2.45 *
* Cony. Total (cfs) 6156.2 * Cony. (cfs) 6156.2 *
* Length Wtd. (ft) 40.00 * Wetted Per. (ft) 33.20 *



3
Sta n Val

•

•

•

40.00 *

40.00 *

40.00 *

* Right OB *
0.030 *
40.00 *
13.64 *
13.64 *
50.00 *
18.17 *

3.67 ...
0.75 ...

547.4 *
18.69 *

0.38 *
1.39 *
0.08 *
0.17 *

* RightOB ...

40.00 *
77.BO *
77.BO *

400.00 ...
30.16 *

5.14 ...
2.58 *

6732.8 *
33.68 *

0.51 *
2.62 *
0.96 *
0.28 *

Channel * Right DB *
0.030 *
40.00 * 46.00 *

103.66 *
103.66 *
468.00 *

31. 81 *
4.51 *
3.26 *

.0 *
36.36 *

0.37 *
1. 65 *
1.56 *
0.31 *

Right
40

1726

.0354.9

* Element
* Wt. n-Val.
* Reach Len. (ft)
* Flow Area (sq ft)
* Area (sq· ft)

Flow (cfs)

Left Channel
40 40
Elevation=

(upstream conveyance divided
than· 1.4. This may

occurred between this· cross

1703.81 * Element
0.21 Wt. n~Val .

1703.'0 Reach Len. (ft)
1703.46 Flow Area (sq ft)

* 0.008344 * Area(sq ft)
50.00 * Flow (cfs)
18.17 * Top Width (ft)

3.67 * Avg. Vel. (ft/s)
O.BO * Hyd~. Depth (ft)

54'7.4 * Conv. (cfs)
40.00 ... Wetted Per. (ft)

1702.80 * Shear (lb/sq ft)
1.00 * Stream Power (lb/ft
0.17 * Cum Volume (acre-ft)
0.03 * Cum SA (acres)

Left

Bank

-113.3 1705.6
11.8 1705.6

CROSS SECTION OUTPUT

* E.G. Elev (ft)
* Vel Head (ft)
* W.S. Elev(ft)
* Crit W.S. (ft)
... E.G. Slope (ft/ft)
... Q Total (cfs)
* Top width (ft)
* Vel Total (ft/ s)

* Max ChI Dpth (ft)
* Conv. Total (cfs)
... Length Wtd. (ft)
* Min Ch EI (ft)
* Alpha
* FrctnLoss (ft)
* C&E Loss Ht)

INPUT
Description: Cloud
Station Elevation

Sta Elev

* E.G. Elev (ft)
* Vel Head (ft)
* W.S. Elev (ft)
* Crit W.S. (ft)
... E.G. Slope (ft/ft)
* Q Total (cfs)
* Top. Width (ft)
* Vel Total (ft/ s)
* Max ChI Dpth (ft)
* Conv.Total (cfs)
* Length Wtd. (ft)
* Min Ch EI (ft)
... Alpha
* Frctn Loss (ft)
* C & E Loss (ft)

* Min Ch El (ft)
* Alpha
* Fretn Loss (ft)
* C & E Loss (ft)

... E.G. Elev (ft)

... Vel Head (ft)

... W.S. Elev (ft)

... crit W.S. (ft)
* E.G. Slope (ft/ft)
* Q Total (cfs)
* Top Width (ft)
* Vel Total (ft/s)
* Max ChI Dpth (ft)
* Conv . Total (cfs)
* Length Wtd.(ft)
* Min Ch EI (ft)
... Alpha
... Fretn Loss (ft)
* C&· E Loss (ft)

* E.G. Elev (ft)
* Vel Head (ft)
* W.S. Elev (ft)
... Cr i t W. S . ( f t )
... E. G. Slope (f t 1ft)
* Q Total (cfs)

CROSS

Note:

Warning:

·CROSS SECTION
REACH: Cloud-A1



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

*****************************~********************************~********************************

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

19.90 *
3.88 *
1. 30 *

1473.0 *
20.85 *
0.36 *
1.38 *
0.14 *
0.18 *

Channel * Right 08 *
0.030 *
40.00 * 40.00 *
35.88 *
35.88 *

150.00 *
21.23 *
4.18 *
1.69 *

2425.5 *
22.50 *

0.38 *
1.59 *
0.18 *
0.19 *

Channel * Right OB *
0.030 *
40.00 * 40.00 *
44.47 *
44.47 *

200.00 *
22.30 *
4.50 *
1. 99 *

3338.4 *
23.83 *

0.42 *
1.88 *
0.23 *
0.19 *

19.90 * Top Width (ft)
3.8B * Avg. Vel. (ft/s)
1.44 * Hydr.· Depth (ft)

1473.0 * Conv. (cfs)
40.00 * Wetted Per. (ft)

1702.80 * Shear (lb/sq ft)
1.00 * Stream Power ( lb/ ft s) *
0.13 * Cum Volume (acre-ft)
0.02 * Cum SA (acres)

1705.44 * Element Left OB *
0.31 * Wt.n-Val.

1705.12 * Reach Len. (ft) 40.00 *
1704.41 * Flow Area (sqft)

* 0.003589 * Area (sq ft)
200.00 * Flow (cfs)

22.30 * Top width (ft)
4.50 * Avg. Vel. (ft/s)
2.32 * Hydr. Depth (ft)

3338 . 4 * Conv. (c f s )
40.00 * Wetted Per. (ft)

1702.80 * Shear (lb/sq ft)
1.~0 * Stream Power (lb/ft s) *
0.10 * Cum Volume (acre,.. ft) 0.01 *
0.03 * Cum SA (acres) 0.02 *

170'5.00 * Element Left OB *
0.27 * Wt.n-Val.

1704.73 * Rea~h Len. (ft) 40~00 *
1704.14 * Flow Area Csq ft)

* 0.003825 * A~ea (sqft)
150.00 * Flow (cfs)

21.23 * TOp Width (ft)
4.18 * Avg. Vel. (ft/s)
1.93 * Hydr. Depth«ft)

2425.5 * Conv. (cts)
40.00 * Wetted Per~ (ft)

1702.80 * Shear (lb/sq ft)
1.00 * Stream Power (lb/ft s) *
0.12 * Cum Volume (acre-ft) 0.00. *
0.02 * Cum SA (acres) 0.02 *

Profile #PF#4

Profile #PF#3

Hydraulic jump has occurred between this cross section and the previous upstream section.

* E.G. Elev (ft)
* Vel Head (ft)
* W.S. Elev (ft)
* Crit W.S. (ft)
* E .G.Slope (ft/ft)
* Q Total (cfs)
* Top Width (ft)
... Vel Total (ft/s)
* Max ChI Dpth (ft)
* Conv. Total (cis)
... LengthWtd. (ft)
* Min Ch El (ft)
* Alpha
* FrctnLoss (ft)
* C &E Loss (ft)

CROSS SECTION OUTPUT

* Top Width (ft)
* Vel Total (ft/s)
* Max ChI Dpth eft)
* Conv. Total (cts)
* Length Wtd. (ft)
* Min Ch El{ft)
* Alpha
* Frctn .. Loss eft)
* C&E Loss (ft)

Note:

CROSS SECTION OUTPUT

* E.G. Elev (ft)
* Vel Head (ft)
* W.S. Elev (ft)
* Crit W.$. (ft)
* E.G. Slope at/ft)
* Q Total (cfs)
* Top Width (ft)
* Vel Total (ft/s)
* Max ChI Dpth (ft)
* Cony. Total (cfs)

Length Wtd. (ft)
* MinCh El (ft)
* Alpha
* Frctn Loss (ft)
* C & E Loss (ft)

***********************~***********************************************************************

•

• **********.************************************************************************************

CROSS SECTION OUTPUT Profile #PF#5
*****.*****************************************************************************************
* E.G. Elev(ft)
... Vel Head (ft)
* W.S. Elev (ft)
... Crit W.S. (ft)
* E. G . Slope (f t / f t )
* Q Total (cfs)
* Top Width (ft)
* Vel Total (ft/s)
* Max ChI Dpth (ft)
* Cony. Total (cfs)
... Length Wtd. (ft)
* Min Ch El (ft)
* Alpha
* Frctn Loss .(ft)
* C &E Loss (ft)

1705.77 * Element Left OB *
0.38 * wt.n-Val .

1705.39 * Reach Len. (ft) 40.00 *
1704.65 * Flow Area (sq ft)

* 0.003833 * Area (sq ft)
250.00 * Flow (cfs)
23.04 * Top Width (ft)
4.94 * Avg. Vel. (ft/s)
2.59 * Hydr. Depth (ft)

4037 . 8 * Conv. (c f s )
40.00 * Wetted Per. (ft)

1702.80 * Shear (lb/sq ft)
1.00 * Stream Power (lb/ft s) *
0.10 * Cum Volume (acre- ft) 0.02 *
0.05 * Cum SA (acres) 0.03 *

Channel *' Right OB *
0.030 *'
40.00 *' 40.00 *
50.60 *
50.60 *

250.00 *
23.04 *
4.94 *
2.20 *

4037.8 *
24.74 *

0.49 *
2.42 *
0.32 *
0.20 *

*******************'****************************************************************************

CROSS· SECTION OUTPUT Profile#PF#6
**************************************~********************************************************

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

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections.•

* E.G. Etev (ft)
* Vel Head (ft)
* W.S. Elev (ft)
* c:rit W.S. (ft)
* E.G. Slope (ft/ft)
... Q Total (cfs)
* Top Width (ft)
* Vel Total (ft/s)
* Max ChI Dpth (ft)
* Conv. Total (cfs)
* Length Wtd. (ft)
... Min Ch El (ft)
* Alpha
* Frctn Loss (ft)
* C & E Loss (ft)

CROSS SECTION. OUTPUT

1706.04 * Element Left OB *
0.46 * Wt. n-Val.

1705.58 * Reach Len. Cft) 40.00 *
1704.88 * Flow Area (sq ft)

* 0.004316 * Area (sq ft)
300 . 00 * Flow (cfs )

23.55 * Top Width (ft)
5.45 * Avg. Vel. (ft/s)
2.78 * Hydr. Depth (ft)

4566.2 * Conv. (cts)
40.00 * Wetted Per. (ft)

1702.80 * Shear (lb/sq ft)
1.00 * Stream Power (lb/ft s) *
0.11 * Cum Volume (acre-ft) 0.02 *
0.06 * Cum SA (acres) 0.03 *

Profile #PF#7

Channel * Right OB *
0.030 *
40.00 * 40.00 *
55.03 *
55. 03 *

300.00 *
23.55 *
5.45 *
2.34 *

4566.2 *
25.38 *

0.58 *
3.19 *
0.43 *
0.21 *

***********************************************************************************************
* E.G. Elev (ft) 1706.28 * Element Left OB * Channel * RightOB*



•

•

•

40.00 *

40.00 *

40.00 *

* RightOB *

* RightOB *

conveyance divided b
This may indicate th

1706.48 * Element
0.53 * Wt. n.,;;Val.

1705.95 * Reach Len. (ft)
1705.29 * Flow Area (sq ft)

* 0.004451 * Area (sq ft)
400 . 00 * Flow (cis)

55.53 * Top width (ft)
5 . 34 * Avg. Ve1. (f t / s )
3.15 * Hydr. Depth (ft)

5995.5 * Conv. (cfs)
40.00 * Wetted Per~ (ft)

1702.80 * Shear (lb/sq ft)
1.20 * Stream Power (lb/ft s)
0.12 * Cum (acre-ft)

* Cum (acres)

0.52 * Wt. n-Val.
1705~76 * Reach Len~ (ft)
1705.09 * Flow Area (sq ft)

* 0.004559 * Area (sq it)
350.00 * Flow (cfs)

55.13 * Top width (ft)
5.44 * Avg. Vel. (ft/s)
2.96 * Hydr.Depth (ft)

518~.6 * Convw(cfs)
40.DO * Wetted Per. (ft)

1702.~0 * Shear (lb/sq ft)
1.13 * Power (lb/ft s) *
0.12 (acre-ft)
0.07 (acres)

.03-114.7

* Vel Head (ft)
* W. S. Elev (ft)
* Crit W.S. (ft)
*, E.G. Slope (ft/ft)
* QTotal( cfs)
* Top Width (ft)
* Vel Total (ft/s)
* Max ChI Dpth (ft)
* Cony . Total (cfs)
* Length Wtd. (ft)
* Min Ch El (ft)
* Alpha

Warning: .The co:nv€~va:nc:e iJrat:io
than

CROSS SECTION

CROSS SECTION
REACH: Cloud-A1

-114.7 1705.3
6 1702.2

* E.G. Elev (ft)
* Vel Head (ft)
*W.S. Elev (ft)
* erit w. S. (ft)
* E.G. Slope (ft/ft)
* Q Total (cfs)
* Top Width (ft)
* Vel Total (ft/s)
* Max ChI Dpth (ft)
* Cony. Total (cfs)
* Length Wtd. (ft)
* Min eh El (ft)
* Alpha
* Frctn Loss
* C& E Loss

Bank Sta: Left
-10.4

Left Levee

* E.G. Elev (ft)
* Vel Head (ft)
* W.S.Elt;:v (ft)
* Cr i t W. S. ( f t )
* E.G. Slope (ft/ft)
* Q Total (cfs)
* Top width (f t )
* Vel Total (ft/s)
* Max Chl Dpth (ft)
* Conv. Total (cfs)
* Length Wtd. (ft)
* MinCh El (ft)
* Alpha
* FrctnLoss (ft)
* C E Loss (ft)

* E.G. Elev (ft)
* Vel Head Cft)
* W.S. Elev (ft)
* Crit W.S.(ft)
* E.G. Slope (ft/ft)
* Q Total (cfs)
* Top Width (ft)
* Vel Total (ft/s)
* Max ChI Dpth (ft)
* Conv. Total (cfs)
* Length Wtd. (ft)
* Min ehEI (ft)
* Alpha
* Frctn Loss (ft)
* C & E Loss (ft)

Manning's n Values
Sta n Val

INPUT
Description: Cloud
Station Elevation Data

Sta Elev



• Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less
than O. 70r .greater than 1.4. This may indicate the need for additional cross sections.

CROSS SECTION OUTPUT Profile #PF#2
******** *********** ****** ** ** **** *** '* **** ** ******* ***** *** *** ***** ** ** **** *** *** ** **** *** ***** *
* E.G. Elev (ft)
* Vel Head. (ft)
* W.S. Elev ·(ft)
* Crit:W.S. (ft)
* E.G. Slope (ft/ft)
* Q Total (cfs)
* Top Width (ft)
* Vel Total (ft/s)
* Max ChI Dpth (ft)
* Conv. Total· (cis)
* Length wtd. (It)
* Min Ch EI (ft)
* Alpha
* Frctn LOSS (ft)
* C &E Loss (ft)

1704.32 * Element Left OB *
0.l6 * Wt. n-Val.

1704.. 16 * Reach Len. (ft) 40.00 *
1703.40 * Flow Area (sq ft)

* 0.002433 * Area(sq ft)
100.00 * Flow (cfs)

19.69 * Top Width (ft)
3.21 * Avg.Vel.(ft/s)
1. 96 * Hydr. Depth (ft)

2027.2 * Conv. (cfs)
40.00 * Wetted Per. (ft)

1702.20 * Shear Clb/sq ft)
1.,00 * Stream Power (lb/ft s) *
0.19 * Cum Volume (acre-ft)
0.04 * Cum· SA (acres)

Channel * Right OB *
0.030 *
40.~0 * 40.00 *
31.12 *
31.12 *

100.00 *
19.69 *

3.21 *
1.58 *

2027.2 *
20.63 *

0.23 *
0.74 *
0.12 *
0.16 *

*************** ********* ****************** **** *'** ****** '* '* ************ ************* ** '* **********

Warning: The conveyance ratio (upstream· conveyance divided by downstream conveyance) is less
than 0 . 7 or greater than 1. 4. This may indicate. the need for additional cross sections.

CROSS SECTION OUTPUT Profile #PF#.3
**'* ********** ** ******'** ***** ***** *** ****** ** ***** ***** ******* *** ** ** ******* ******** ***** **** ** *

Warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for
additional cross sections.

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections.•

* E.G. ·Elev. (ft)
* Vel Head (ft)
* W.S. Elev (ft)
* CritW.S. (ft)
* E.G. Slope (ft/ft)
* QTotal (cfs)
.. Top Width (ft)
* Vel Total (it/s)
.. Max ChI Dpth{ft)
* Conv. Total (cfs)
* Length Wtd. .. (ft)
.. Min Ch EI (ft)
* Alpha
.. Frctn Loss·· (ft)
.. C &E Loss (ft)

CROSS SECTION OUTPUT

1704~86 * Element
0.20 * Wt. n-VaL.

1704.66 * Reach Len. (ft)
1703.74 * Flow Area (sq ft)

* 0.002328 .. Area (sq ft)
150.00 * Flow (cfs)

37.90 * Top Width (ft)
3.48 * Avg. Vel. (ft/s)
2.46 * Hydr. Depth (ft)

3108.7 .. Cony. (cfs)
40.00 .. Wetted Per. (ft)

1702.20 * Shear (lb/sq ft)
1.06 * Stream Power (lb/ft s) *
0.18 * Cum Volume (acre-ft)
0.05 * Cum SA (acres)

Profile #PF#4

LeftOB *
0.030 *
40.00 *

1.60 *
1.60 *
0.80 *

16.60 *
0.50 *
0.10 *
16.6 *

16.63 *
0.01 *
0.01 *
0.00 ..
0.01 *

Channe I * Right OB '*
0.030 *
40.00 * 40.00 *
41. 46 *
41.46 *

149.20 *
21.30 *

3.60 *
1.95 *

3092.0 *
22.45 *

0.27 *
0.97 *
0.15 *
0.17 *

********'***************************************************************************************
* E.G. Elev (ft)
* Vel Head (ft)
* W.S.Elev (ft)
* Crit W. S. (ft)
* E.G. Slope (ft/ft)
* Q Total (cfs)
* Top Width (ft)
* Vel Total (ft/s)
* Max ChI Dpth (ft)
* Conv.· Total (cfs)
* Length Wtd. (it)
* Min ChEI (ft)
* Alpha
* Frctn Loss (ft)
* C&. E Loss (ft)

1705.30 * Element
0.20 * Wt. n-Val.

1705.10 * Reach Len. (ft)
1704.03 * Flow Area (sq ft)

* 0.001951 * Area (sq ft)
200.00 * Flow (cfs)

38.76 * Top Width (ft)
3.34 * Avg. Vel. (ft/s)
2.90 * Hydr. Depth (ft)

4528.0 .. Conv. (cfs)
40.00 * Wetted Per. (ft)

1702.20 * Shear (lb/sq ft)
1.15 * Stream Power (lb/ft s) *
0.16 * Cum Volume (acre-ft)
0.07 * Cum SA (acres)

Left OB *
0.030 *
40.00 *

8.88 ..
8.88 *

12.57 *
16.60 *
1.42 *
0.53 *

284.5 *
17.07 *

0.06 *
0.09 *
0.00 *
0.01 *

Channel * Right OB *
0.030 *
40.00 * 40.00 *
51. 00 '*
51. 00 *

187.43 *
22.16 *

3.68 *
2.30 *

4243.5 *
23.42 *

0.27 *
0.97 *
0.18 '*
0.17 *

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

Warning: The. veloci ty head has changed by more than 0.5 ft (0.15 m). This may indicate the need for
additional cross sections.

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections.

CROSS SECTION OUTPUT Profile #PF#5

•

***********************************************************************************************
* E.G. Elev (ft) 1705.62 * Element Left OB * Channel * Right OB *
* Vel Bead (ft) 0.21 * Wt. n-Val. 0.030 * 0.030 *
* W.S. Elev (ft) 1705.40 * Reach Len. (ft) 40.00 * 40.00 * 40.00 *
* Crit W.S.(ft) 1704.29 * Flow Area (sq ft) 13.95 * 57.85 *
* E.G. Slope (ft/ft) * 0.001901 * Area (sq ft) 13.95 * 57.85 *
* Q Total (cfs) 250.00 * Flow (cfs) 26.01 * 223.99 *
* Top Width (ft) 39.37 * Top Width (ft) 16.60 * 22.77 *
* Vel Total (ft/s) 3.48 * Avg. Vel. (ft/s) 1.86 * 3.87 *
* Max ChI Dpth (ft) 3.20 * Hydr. Depth (ft) 0.84 * 2.54 ..
* Conv. Total (cfs) 5734.5 * Conv. (cfs) 596.6 * 5137.9 *
* Length Wtd. (ft) 40.00 * Wetted Per. (ft) 17.38 * 24.10 *
* Min Ch EI (ft) 1702.20 * Shear (lb/sq ft) 0.10 * 0.28 *
* Alpha 1.14 * Stream Power (lb/ft s) * 0.18 * 1.10 *
* Frctn Loss (ft) 0.14 * Cum Volume (acre-ft) 0.01 * _0.27 *
* C &E Loss (ft) 0.04 * Cum SA (acres) 0.02 * 0.18 *
***.************************.******************************.***********************************

Warning: The conveyance ratio (upstream conveyance. divided by downstream conveyance) is less
than 0.7 or greater than 1.4. This· may indicate the need for additional Cross sections.



•

40.00 *

•0 .. 030 '*
40.00 '* 40.00 *
62.81 '*
62.81 '*

261.12 *
23.19 '*
4.16 '*
2.71 *

5815.4 *
24.57 *

0.32 '*
1.34 *
0.38 '*
0.19 *

less
sections.

0.030 *
40.00 * 40.00 *
67.33 *
67.33 *

297.55 *
23.58 '*
4.42 '*
2.86 *

6455.4 *
25.00 *

0.36 '*
1. 58 '*
0.55 '*
0.20 '*

less
sections.

.030 * •40.00 '* 40.00 '*
71.56 '*
71.56 '*

333.45 *
23.93 *
4.66 '*
2.99 *

7071.2 *
25.40 *

0.39 *
1.82 *
0.83 *
0.23 '*

Sta

-3.5

Elev

1704.4

1705.86 * Element
0.24 * Wt~ n-Val.

1705.62 * Reach Len. (ft)
1704.71 * Flow Area (sqft)

* 0.002016 * Area(sq ft}
300.00 * Flow (cfs)

39 . 79 * Top Width (f t )
3.73 * Avg.Vel. (ft/s)
3.42 * Hydr. Depth (ft)

6681. 2 * Conv. (cfs)
40.00 * Wetted Per. (ft)

1702.20 * Shear (lb/sq it)
1.12 * Stream Power (lb/ft

* Cum Volume (acre-ft)
* Cum (acres)

-114.7

* E.G. Elev (ft)
* Vel Head (ft)
* W.S. Elev (ft)
* Crit W.8. (ft)
'* E. G.. Slope (f t / f t )
* Q Total (cfs)
* Top Width (ft)
* Vel Total (it/s)
* Max ChI Dpth (ft)
* Conv. Total (cfs)
* Length Wtd. (ft)
* Min Ch El (ft)
* Alpha
* Frctn
* C & E

CROSS

Warning: The
than

* E. G. E1ev ( f t )
* Vel Head (ft)
* W.S. Elev (ft)
* Crit W.S. (ft)
* E.G. Slope· (ft/ft)
* QTotal (cfs)
* Top Width (ft)
* Vel Total (ft/s)
* Max Chi Dpth (ft)
* Conv. Total (cis)
* Length Wtd. (ft)
* Min Ch El( ft)
* Alpha
'* Frctn Loss (ft)
'* C & E Los s ( f t )

CROSS SECTION OUTPUT

Warning: The
than

* E.G. Elev (ft)
* Vel Head (ft)
* W.S. Elev (ft)
* Crit W.S. (ft)
* E.G. Slope {ft/ft}
* Q Total (cfs)
* Top Width (ft)
* Vel Total (ft/s)
* Max Chi Dpth (ft)
* Conv. Total (cfs)
* Length wtd. (ft)
'* MinCh El (ft)
'* Alpha
'* Frctn Loss (ft)
* C & E Loss (ft)

SECTION OUTPUT

* E.G. Elev (it)
* Vel Head (ft)
* W.S. Elev (ft)
* Crit W.S. (ft)
* E.G~ Slope (ft/ft)
'* Q Total (cfs)
* Top width (ft)
'* Vel Total (ft/s)
* Max ChI Dpth (ft)
'* Conv. Total (cfs)
* Length Wtd. (ft)
* Min Ch El(ft)
'* Alpha
* Frctn Loss (ft)

& E Loss (ft)

CROSS SECTION
REACH: Cloud-A1



• 3.5 1701.9 8.5 1704.4 54.1 1726.5

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val

************************************************
-114.7 .03 ~10 .4 .03 54.1 .03

Bank Sta: Left
-10.4

Left Levee

Right
54.1

Station=

Lengths: Left Channel
40 '40

-27 Elevation=

Right
40

1726

Coeff Contr.
.1

Expan.
.3

CROSS SECTION OUTPUT Profile#PF#l
**** * * ** ** * *** ***** *** **** * * * * * * *** *** ** * * * * * * * ** *** ** * *** *** * ** *** * * *** * ** * * ** ** ** * * * * * **** * * *
* E.G. Elev (ft)
* Vel He.ad (ft)
* W. S. Elev (f t )
* ,Crit W.S. (ft)
* E.G. Slope (ft/ft)
* Q Total. (cfs)
* Top Width (ft)
* Vel Total (ft/s)
* Max Chl Dpth (ft)
* Conv. Tot a 1 (c f s )
* Length Wtd. (ft)
* Min Ch El (it)
* Alpha
* Fretn Loss (ft)

* C &E Loss (ft)

1703.38 * Element Left OB *
0.38 * Wt. n-Val.

1703.00 * Reach Len. (ft) 40.00 *
1702~95 * Flow Area (sq ft)

* 0.012255 * Area (sq ft)
50.00 * Flow (cfs)
11.41 * Top Width (ft)

4.92 * Avg. Vel. (ft/s)
1.10 * Hydr. Depth (ft)

451. 7 * Conv. (cfs)
40.00 * Wetted Per. (ft)

1701.90 * Shear (lb/sq ft)
1. 00 * Stream Power (lb/ ft s) *
0.53 * Cum Volume (acre- ft)
0.00 * Cum' SA (acres)

Channel * RightOB *
0.030 *
40.00 * 40.00,*
10.15 *
10.15 *
50.00 *
11. 41 *

4.92 *
0.89 *

451.7 *
11.93 *

0.65 *
3.21 *
0.05 *
0.14 *

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

CROSS SECTION OUTPUT Profile #PF#2
** * * * * * ****** * **** ***** * * * * * ** ** ** * * *** * *** ** ** ** * * ** *** *** * * * * * * ***** *** ** ***** ** ****** ** *** **

***********************************************************************************************•

* E.G. Elev(ft)
* Vel Head (ft)
* W.S. Elev(ft)
* Crit W.S.: (ft)
* E.G. Slope (ft!ft)
* Q Total (cfs)
* Top Width (ft)
* Vel Total (ft/ s)
* MaxChl Dpth (ft)
* Conv. Total (cis)
* Length Wtd.( ft)
* Min Ch El (ft)

.. * Alpha
* Frctn Loss (ft)
* C&. ELoss (ft)

1704.08 * Element Left OB *
0.60 * Wt. n-Val.

1703.48 * Reach Len. (ft) 40.00 *
1703.48 * Flow Area (sq ft)

* 0.013325 * Area (sq ft)
100. 00 * Flow (cfs)
13.31 * Top Width eft)

6.24 * Avg. Vel. (ft/s)
1.58 * Hydr. Depth (ft)

866.3 * Conv. (cfs)
4 0 . 00 * We t ted Pe r . ( f t )

1701.90 * Shear (lb/sq ft)
1.00 * Stream Power (lb/ft s) *
0.54 * Cum Volume (acre-ft)
0.02 * Cum SA (acres)

Channel * Right·· OB *
0.030 *
40.00 * 40.00 *
16.03 *
16.03 *

100.00 *
13.31 *

6.24 *
1.20 *

866.3 *
14.06 *

0.95 *
5.92 *
0.09 *
0.15 *

Warning: The energy equation could not be balanced within the specified number of iterations. The
pro.gram selected the water surface that had the least amount of error between computed
and assumed values.

Warning: During the standard step iterations, when the assumed water surface was set equal to
critical depth, the calculated water surface came back below critical depth. This indicates
that there is not a valid subcritital answer. The program defaulted to critical depth.

Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid,
water surface was used.

CR.OSS SECTION OUTPUT

* E. G. Elev (ft)
* Vel Head ·(ft)
* W. S. Elev (ft)
* Cr i t W. S. ( f t )
* E.G. Slope (ft/ft)
* Q Total (cfs)
* Top Width (ft)
* Vel Total (ft/s)
* Max Chl Dpth (ft)
* Conv. Total (Cfs)
* Length Wtd. (ft)
* Min Ch El (ft)
* Alpha
* Frctn Loss (ft)
* C &. E Los s ( f t )

Profile #PF#3

1704.62 * Element Left OB *
0.74 * Wt. n-Val.

1703.88 * Reach Len. (ft) 40.00 *
1703.88 * Flow Area (sq ft)

* 0.012849 * Area (sq ft)
150.00 * Flow (cfs)

14.91 * Top Width (ft)
6 . 92 * Avg. Ve1. ( f t / s )
1.98 * Hydr. Depth (ft)

1323.3 * Conv. (cfs)
40.00 * Wetted Per. (ft)

1701. 90 * Shear (lb/sq ft)
1.00 * Stream Power (lb/ft s) *
0.51 * Cum Volume (acre- ft)
0.02 * Cum SA (acres)

Channel * Right OB *
0.030 *
40.00 * 40.00 *
21. 68 *
21. 68 *

150.00 *
14.91 *

6.92 *
1.45 *

1323.3 *
15.85 *

1.10 *
7.59 *
0.12 *
0.15 *

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

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

Warning: The energy equation could not be balanced within the specified number of iterations. The
program selected the water surface that had the least amount of error between computed
and assumed values.

Warning: During the standard step iterations, when the assumed water surface was set equal to
critical depth, the calculated water surface came back below critical depth. This indica"tes
that there is not a valid subcritical answer. The program defaulted to critical depth.

Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid,
water surface was used.

•
CROSS SECTION OUTPUT

* E.G. Elev (ft)
* Vel Head (ft)
* W.S. Elev (ft)
* Cr i t W. S. (f t )
* E.G. Slope (ft/ft)
* Q. Total .. (cfs)
* Top Width (ft)

Profile #PF#4

1705.07 * Element
0.85 * Wt~ n-Val.

1704.22 * Reach Len. (ft)
1704.22 * FlowArea(sq ft)

* 0.012420 * Area (sqft)
200.00 * Flow (cfs)
16.28 * Top Width (ft)

Left OB * Channel * Right OB *
-0.030 *

40.00 * 40.00 * 40.00 *
27.00 *
27.00 *

200.00 *
16.28 *



* Right· OB *

* Right OB *

of iterations. The
between computed

•

•

•

40.00 *

40.00 *

40.00 *

of iterations. The
between computed

0.030 *
40.00 *
37.14 'It

37.14 *
244.43 *
19.67 *

6.58 *
1.89 *

2695.4 *
20.94 *

0.91 *
5.99 *
0.23 *
0.16 *

was set equal to
depth. This indicates

to critical depth.
depth with the lowest, valid,

o. 030 *
40.00 *
44.96 'It

44.96 *
319.46 *

2 0.48 *
7.11 'It

2.20 'It

3604.1 *
21.84 *
1.01 *
7.18 *
0.50 *
0.18 *

'W;:kl-"",t H~H'i'·of;:.mtp was set equal to
depth. This .indicates

to critical depth.
depth with the lowest, valid,

as:surnitcl\'1later il$"ut:Ecf~~1e was set equal to
depth. This indicates

~ef$.ule~(:l to critical depth.
with the lowest, valid,

step iterations, when the
calculated water surface

a valid subcritical answer.
depths were found at this

* E.G. Elev (ft)
* Vel Head (ft)
* W.S. Elev (ft)
* Cr i t W. S . ( f t )
* E.G. Slope (ft/ft)
* Q Total (cfs)
* Top· Width (ft)
* Vel Total (ft/ s)
* Max Chl Dpth (ft)
* Cony. Total (cfs)
* Length wtd.(ft)
* MinCh El(ft)
* Alpha
* Frctn
* C & E

Warning:

Note:

Warning:

Note:

Warning:

* Vel Total (ft/s)
* Max ChI Dptn ·(ft)
* Conv.Total (cfs)
* Length Wtd. (ft)
* Min Ch El{ ft)
* Alpha
* Frctn Loss (ft)
* C E Loss (ft)

* E:.G. Elev (ft)
'It Vel Head (ft)
* W.S. Elev (ft)
* Cr i t W. S . ( f t )
* E.G. Slope (ft/ft)
* Q Total·· (cfs)
* TOp Width (ft)
* Vel Total (ft/s)
* Max Chi Dpth (ft)
* Conv.·· Total (cfs)
* Length Wtd.(ft)
'It Min Ch El (ft)
* Alpha
* Frctn Loss (ft)

& E Loss (ft)

warning:

Warning:

Note:

Warning:

* E.G. Elev (ft)
--* Vel Head (ft)
* W.S. Elev (it)
* Crit W.S.·(ft)
* E.G. Slope (ft/ft)
* Q Total (cfs)
* Top Width (ft)
* Vel Total (ft/s)
'It Max Chl Dpth(ft)
* Cony. Total (cfs)
* Length Wtd. (ft)
* Min Ch El (ft)
* Alpha
* Frctn
* C & E



**** ** *********** ******* ***** ****** ** ** ** **** ** *** *****,*** ****** ************ **** *** ***** **** ***

water surface was used.• CROSS SECTION OUTPUT Profile #PF#8

* E.G. Elev (ft)
* Vel Head (ft)
* W. S. Elev (f t)
* Crit W. S. (ft)
* E.G. Slope (ft/ft)
* Q Total (cfs)
* Top Width (ft)
* Vel Total (ft/s)
* Max ChI Dpth (ft)
* Cony ... Total (cfs)
* Length Wtd. (ft)
* Min Ch El (ft)
* Alpha
* Frctn Loss (ft)
* C &E Loss (ftl

1706.09 * Element
0.78 * Wt. n~Val.

1705.32 * Reach Len. (ft)
1705.32 * Flow Area (sq ft)

* 0.007944 * Area (sq ft)
400.00 * Flow (cfs)
37.39 * Top Width (ft)

6.60 * Avg. Vel. (ft/s)
3.42 * Hydr. Depth (ft)

4487.8 * Cony. (cfs)
40.00 * wetted Per. (ft)

1701. 90 * Shear ( lb/sq ft)
1.15 * Stream Power (lb/ft s) *
0.35 * Cum Volume (acre-ft)
0.02 * Cum SA (acres)

LeftOB *
0.030 *
40.00 *
12.49 *
12 ~49 *
44.41 *
16.60 *

3.55 *
0.75 *

498.3 *
17.29 *

0.36 *
1.27 *
0.05 *
0.11 *

Channel * Right OB *
0.030 *
40.00 * 40.00 *
48.09 *
48.09 *

355.59 *
20~79 *

7.39 *
2.31 *

3989.5 *
22.18 *

1.08 *
7.95 *
0.77 *
0.21 *

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

Warning: The energy .equ.ation could not be balanced within the specified number of iterations. The
program selected the water' surface that had the least amount of error between computed
and '. assumed values.

Warning: During the standard step iterations. wllen the assumed water surface was set equal to
critical depth. the calculated water surface came back below critical depth. This indicates
that there is not a valid subcritica1 answer. The program defaulted to critical depth.

Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid,
water surface was used.

CROSS SECTION· OUTPUT Profile #PF#9

******************~****************************************************************************

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

Channel * Right OB *
0.030 *
40.00 * 40.00 *
85.22 *
85.22 *

347.09 *
24.20 *
4.07 *
3.52 *

9320.8 *
2S.97 *

0.28 *
1.16 *
1.29 *
0.24 *

*' Left OB *
0.030 *
40.00 *
39.89 *
39.89 *

120.91 *
16.60 *
3.03 *
2.40 *

3246.9 *
18.94 *

0.18 *
0.55 *
0.49 *
0.20 *

1707.19 * Element
0.23 * Wt. n-Val.

1706;97 * Reach Len. (ft)
1705.50 * Flow Area (sq ft)

* 0.001387 * Area (sq ft)
468.00 * Flow (cfs)

40.80 * Top Width (ft)
3.74 * Avg. Vel. (ft/s)
5.07 * Hydr. Depth (ft)

12567.7 * Conv. (cfs)
40.00 * wetted Per. (ft)

1701.90 * Shear (lb/sq ft)
1.05 * Stream Power (lb/ft s) *
0.05 * Cum Volume (acre-ft)
0.00 * Cum SA (acres)

* E.G. Elev cft)
* Vel Head (ft)
* W. S. Elev (ft)
* Crit W.S. (ft)
* E.G. Slope (ft/ft)
* Q Total (cfs)
* Top Width (ft)
* Vel Total (ft/s)
* Max ChI Dpth (ft)
* Cony. Total (cfs)
* Length Wtd. (ft)
* MinCh EI (ft)

Alpha
* Frctn Loss (ft)
* C& ELoss (ft)• CROSS SECTION
REACH: Cloud-A1

RIVER: CloudBurst Wash
RS: 540

INPUT
Description: Cloud Burst Flowline Star 5+40
Station Elevation Data num= 7

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

***.* ******** **** ********* *********** **** ** ****** **** **** *************** *********
-113.6 1705.1 -10.6 1704.4 -5 1701.6 1701.6 1701.6

10.6 1704.4 55 1726.5

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val

******* ** ******** ** ** **** *** *** ** ************ ***
-113.6 .03 -10.6 .03 55 .03

Bank Sta: Left
-10.6

Left Levee

Right
55

Station=

Lengths: Left Channel
40 40

-17 Elevation=

Right
40

1726

Coeff Contr.
.1

Expan.
.3

CROSS SECTION OUTPUT Profile #PF#l

Warning: The energy equation could not be balanced within the specified number of iterations. The
program selected the water surface that had the least amount of error between computed
and assumed values.

Warning: During the. standard step iterations • when the assumed water surface was. set equal to
critical depth, the calculated water surface came back below critical depth. This indicates
that there is nota' validsubcritical· answer. The program defaulted to critical depth.•

* E.G. Elev (ft)
* Vel Head (ft)
* W.S. Elev ·.(ft)
* CritW.S. (ft)
* E.G. Slope (ft/ft)
* Q Total (cfs)
* Top Width (ft)
* Vel Total (ft/s)
* Max ChI Dpth (ft)
* Cony. Total (cfs)
* Length Wtd. (ft)
* Min Ch El (ft)
* Alpha
* Frctn Loss (ft)
* C & E Loss (ft)

1702.84 * Element Left OB *
0.37 * Wt. n-Val.

1702.47 * Reach Len. (ft) 40.00 *
1702.47 * Flow Area (sq ft)

* 0.014805 * Area (sq ft)
50.00 * Flow (cfs)
13.47 * Top Width (ft)

4.90 * Avg. Vel. (ft/s)
0.87 * Hydr. Depth (ft)

410 . 9 * Conv. (c f s )
40.00 * Wetted Per. (ft)

1701.60 * Shear (lb/sq ft)
1.00 * Stream Power (lb/ft s) *
0.45 * Cum Volume (acre-ft)
0.04 * Cum SA (acres)

Channel * Right OB *
0.030 *
40.00 * 40.00 *
10.19 *
10.19 *
50.00 *
13.47 ~

4.90 *
0.76 *

410.9 *
13.88 *

0.68 *
3.33 *
0.04 *
0.13 *



CROSS SECTION OUTPUT

* E.G. Elev (ft)
* Vel Head (ft)
* W.S. Elev (ft)
* Crit W.S. (ft)
* E.G. Slope (ft/ft)

* E.G. Elev (ft)
* Vel Head (ft)
* W.S. Elev (ft)
* Crit W.S. (ft)
* E.G. Slope (ft/ft)
* Q Total (cfs)
*' Top Width (ft)
* Vel Total (ft/s)
* Max ChI Dpth. (ft)
* Conv. Total (cfs)
* Length Wtd. (ft);
* Min Ch EI ( f t )
* Alpha
* Frctn Loss (ft)
* C & E Los s ( f t )

•

•

•

40.00 *

40.00 *

40.00 *

40.00 *

the need for

40.00 *

* Right· OB *

* Right .OB *

is less
cross sections.

0.030 *
40.00 *
15.58 *
15.58 *

100.00 *
14.99 *

6\.42 *
1.04 *

772.1 *
15.58 *
1.05 *
6.72 *
0.08 *
o

o.030 *
40.00 *
20.01 *
20.01 *

150.00 *
16.13 *

7. SO *
1.24 *

1111.1 *
16.85 *
1.35 *

10.13 *
0.10 *
0.14 *

O.
40.00 *
27.51 *
27.51 *

250.00 *
17.89 *

9.09 *
1.54 *

1754.6 *
18. B2 *

1.B5 *
16. B3 *

0.20 *
0.14 *

* Area
* Flow
* Top
* Avg.
* Hydr.
* Conv. (cfs)
* Wetted Per. (ft)

Shear. (11:>/ sq ft)
Stream Power (lb/ft s)

* Cum Volume (acre-ft)
Cum (acres)

* Element
* Wt. n-Val.

Reach Len . (ft)
* Flow Area (sq
* Area (sq ft)

has changed by more· than .O. 5 f t (
sections.

(upstream conveyance divided b
1.4. This may .. indicate th

flow starting at this c

Program

Program found

Note:

CROSS

Note:

* E.G. Elev (ft)
* Vel Head (ft)
* W.S. Elev (ft)
* Crit W.8. (ft)
* E.G. Slope (it/ft)
* Q Total (cfs)
* Top Width (ft)
* Vel Total (ft/s)
* Max ChI Dpth (ft)
* Conv.Total (cfs)
* Length Wtd. (ft)
* Min Ch EI (f t )
* Alpha
* Frctn Loss (ft)
* C& E Loss (ft)

* E. G. EI ev (f t )
* Vel Head (ft)
* W.S. Elev (ft)
* Crit w. S . ( f t )
* E.G. Slope {ft/ft)
* Q Total (cfs)
* Top Width (ft)
* Vel Total (ft/s)
* Max ChI Dpth (ft)
* Conv. Total (cfs)
* Length Wtd.(ftl
* Min Ch El (ft)
* Alpha
* Frctn Loss (ft)
* C & E Loss (ft)

Note:

.* E.G. Elev~(ft)

* Vel Head eft)
* W.S. Elev(ft)
* Crit W.S. (ft)
* E.G. Slope (ft/ft)
* QTotal (cfs)
* Top width (ft)
* Vel Total (ft/ s)
* Max ChI Dpth (ft)
* Conv. Total (cfs)
* LengthWtd. (ft)
* Min Ch El (ft)
* Alpha
* Frctn Loss (ft)
* C & E Loss (ft)

Warning:

Warning:

Note:



• * QTotal (cis)
* Top Width (ft)
* Vel· Total. (ft/s)
* Max· ChI Dpth (ft)
'* Conv. Total (cis)
* Length Wtd. (ftl
* MinChEl (~t)

* Alpha
* FrctnLoss (ft)
* C &ELoss eft}

300.00 * Flow (cfs)
19.02 * Top Width (ft)

9.16 * Avg .. Vel .. (ft/s)
2.26 * Hydr. Depth (ft)

2246.1 * Cony. (cfs)
40.00 * Wetted Per. (ft)

1701.60 * Shear (lb/sq ft)
1.00 * Stream Power (lb/ft s) *
0.46 * Cum Volume (acre-ft)
0.06 * Cum SA (acres)

300.00 *
19.02 *

9.16 *
1.72 *

2246.1 *
20.09 *
1.82 *

16.63 *
0.30 *
0.15 *

*** * ** **** '* * * '* '* '* '* * '* '* '* '* * '* ** *'* ** * *** ** * * '* '* ** ** * * '* * ** ** '*'* '* ** * * * '* '* * *** * * ** * * * * '* ** '* * '* * * ** * ** ** * ** ***

Warning : The· velocity head has changed by more than 0 .5ft (0.15 m). This may indicate the need for
additional cross sections.

Warning: The. conveyance ratio (upstream conveyance divided by downstream conveyance). is less
than O. 70r greater than 1.4. This may indicate the need for additional cross sections.

Note: Ptogramfoundsupercritical flow starting at this cross section.

CROSS SECTION OUTPUT P~ofile #PF#7
* *** ** *** * ** ** ** ** *** * • * * ** *** * * ** ** ** * * * * * *** ** * * * * ** '* * '* '* '* * * **** * * * * * * * * * '* ** * *'* * * * * * * * * * * *** * *
* E .G.Elevtft)
* Vel Head (ft)
* W.S. Elev (ft)
* Crit W. S .tft)
* E. G. Slope (ft/ft)
* Q Total (cfs)
* Top Width (ft)
* Vel Total (ft/s)
* MaxChl Dpth (it)
* Conv.Total(cfs)
* Length Wtd. (ft)
* Min ChEl (ft)
* Alpha
*'FrctnLoss (it)
* C & E LOss (ft)

1705.42 * Element LeftOB *
1.25 * Wt. n-Val.

1704.18 * Reach Len. (ft) 40.00 *
1704.37 * Flow Area (sq ft)

* 0.014783 * Area· (sq ft)
350 .00 * Flow (cf s )

20.31 * Top Width (ft)

8 . 96 * Avg. Vel. ( f tis)
2.58 * Hydr~Depth (ft)

2878.6 * Conv. (cfs)
40.00 * Wetted Per. (ft)

1701.60 * Shear (lb/sq ft)
1.00 * Stream Power (lb/ft s) *
0.42 * Cum Volume (acre- ft)
0.05 * Cum SA (acres)

Channel * RightOB *
o. 030 *
40.00 * 40.00 *
39.06 *
39.06 *

350.00 *
20.31 *

8.96 *
1.92 *

2878.6 *
21.53 *

1.67 *
15.01 *

0.46 *
0.16 *

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

** * * * * ** * * ** ** * ***** * * ** * * * * * ***** * ** ** * * * * * ** **** ** * ** * ** * * * * *;, * ;, ;, * * * * * * *;, * * * * *** * * * * * ** ** *** *

Warning: The velocity head has changed by more th,an 0.5 ft (0.15 m). This may indicate the need for
additional cross sections.

Note: Program found supercritical flow starting at this cross section.

•
CROSS SECTION OUTPUT

* E.G. Elev (ft)
.* Vel Head (ft)
* W.S. Elev (ft)
* Crit w.S.' (ft)
* E.G. Slope (ft!ft)
* Q Total (cfs)
* Top Width (ft)
* Vel Total (ft/s)
* Max ChI ·Dpth (ft)
* Cony. Total (cfs)
* Length Wtd. (it)
* MinCh EI (ft)
* Alpha
;, Frctn Loss (ft)
* C & 1E Los s ( f t )

Profile #PF#8

1705. 68 * E1ement
1.16 * Wt. n-Val .

1704.52 * Reach Len. (ft)
1704.66 * Flow Area (sq ft)

* 0.011877 * Area (sq ft)
400.00 * Flow (cfs)

27.84 * Top Width (ft)
8.55 * Avg. Vel. (ft/s)
2.92 * Hydr. Depth (ft)

3670.4 * Conv. (cfs)
40.00 * Wetted Per. (ft)

1701.60 * Shear (lb/sq ft)
1. 02 * Stream Power (lb/ft s) *
0.38 * Cum Volume (acre-ft)
0.04 * Cum SA (acres)

Left OB *
0.030 *
40.00 *

0.61 *
0.61 *
0.69 *
6.40 *
1.12 *
0.10 *
6.3 *

6.47 *
0.07 *
0.08 *
0.04 *
0.10 *

Channel * Right OB *
0.030 *
40.00 * 40.00 *
46.19 *
46.19 *

399.31 *
21.44 *
8.65 *
2.15 *

3664.0 *
22.79 *
1.50 *

12.99 *
0.73 *
0.19 *

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

Note: Program found supercritical flow starting at this cross section.

CROSS SECTION OUTPUT Profile #PF#9
*** * * ** ** * * ** * * * ** * * ** * ** *** ** *** * **** * * * * ** * ** ** * * * * * * * * * * ** * * ** ** * * ** * * * * ** * * *** * * * * * * * * * * ** *
* E.G. Elev (ft)
* Vel Head (ft)
* W.S. Elev (ft)
* Cr i t W. S • ( f t )
* E.G. Slope (ft/ft)
* Q Total (cfs)
* Top Width (ft)
* Vel Total (it/s)
* Max ChI Dpth (ft)
* Conv. Total (cfs)
* Length Wtd. ( ft)
* Min ChEl (ft)
* Alpha
* FrctnLoss{ft)
* C & E Loss (ft)

1707.14 * Element
0.26 * Wt. n-Val.

1706.88 * Reach Len. (ft)
1704.92 * Flow Area (sq ft)

* 0.001260 * Area(sq ft)
468.00 * Flow (cfs)

32.59 * Top Width (ft)
3.96 * Avg. Vel. (ft/s)
5.28 * Hydr. Depth (ft)

13185.9 * Cony. (cfs)
40.00 * Wetted Per. (ft)

1701.60 * Shear (lb/sq ft)
1.05 * Stream Power (lb/ft s) *
0.04 * Cum Volume (acre-ft)
0.02 * Cum SA (acres) -

Left OB *
0.030 *
40.00 *
15.76 *
15.76 *
40.72 *

6.40 *
2.58 *
2.46 *

1147.4 *
8.84 *
0.14 *
0.36 *
0.47 *
0.19 *

Channel * Right OB *
o.030 *
40.00 * 40.00 *

102.54 *
102.54 *
427.28 *

26.19 *
4.17 *
3.92 *

12038.5 *
28.10 *

0.29 *
1.20 *
1. 21 *
0.21 *

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

CROSS SECTION
REACH: Cloud-'Al

RIVER: CloudBurst Wash
RS: 500

INPUT
Description: Cloud Burst Flowline Sta: 5+00
Station Elevation Data num= 7

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
********************************************************************************

• -113 1705.1 -12.3 1704.4 -5.5 1701 1701 5.5 1101
12.3 1704.4 56.5 1726.5

Manning's n Values num::: 3
Sta n Val Sta n Val Sta n·Val

*********************~**************************



•

•

•

20.00 *

20.00 *

20.00 *

20.00 *

20.00 *

* RightOB *

* Right OB *

0.030 *
20.00 *
12.45 *
12.45 *
50.00 *
14.85 *

4.02 *
0.84 *

537.1 *
15.31 *

0.44 *
1.77 *
0.03 *
0.11 *

.030 *
20.00 *
20.13 *
20.13 *

100.00 *
16.79 *

4.97 *
1.20 *

1095.8 *
17.48 *

0.60 *
2.97 *
0.06 *
0.12 *

* Right 'OB *

0.030 *
20.00 *
26.12 *
26.12 *

150.00 *
18.16 *
5.74 *
1.44 *

1598.6 *
19.01 *

0.76 *
4.34 *
0.08 *
0.12 *

* Element
*Wt. n-Val.
* Reach Len. (ft)
* Flow Area (sq f t )
* Area(sq ft)
* Flow (cis)
* Top Width (ft)
* Avg. Vel. (ft/s)
* Hydr. Depth (ft)
* Conv.(cfs)
* Wetted Per.. (ft)
* Shear (lb/ sq ft)
* Stream Ppwer Db/ft s)
* Cum Volume (acre-ft)
* Cum (acres)

* Element
* Wt. n-Val.
* Reach Len. (ft)
* Flaw Area (sq ft)
* Area (sq ft)
* Flaw (cfs)
* TOp Width (ft)

1702.21 * Element
O~25 * Wt.n-Val.

1701.96 * Reach,Len. (ft)
1701.82 * Flow Area (sq ft)

* 0.008668 * Area(sq it)
50.00 * Flow (cfs)
14.85 * Top Width (ft)

4.02 * Avg. Vel. (it/s)
0.96 * Hydr. Depth (ft)

537.1 * Cony. (cfs)
20.00 * wetted Per.

1701.00 * Shear
1.00 * stream

* Cum
* Cum

1702.83
0.38

1702.45
1702; 26

* 0.008328
100.00

16.79
4.97
1.45

1095.8
2 iO.00

1701. 00
1. 00
o

-113 . 03 .03 56.5 .03

Bank Sta: Left Lengths: Left Channel Right
-12.3 20 20 20

Left Levee -16 Elevation= 1726

Nate:

* E. G. EI ev ( f t )
* Vel Head (ft)
* W.S. Elev (ft)
* Crit. W. S. (ft)
* E.G. Slope (ft/ft)
* QTotal{cfs)
* Top width (ft)
* Vel Total (ft/s)
* Max ChI Dpth (ft )
* Conv. Total (cfs)
* Length Wtd. (f t)
* Min Ch El (ft)
* Alpha
* Frctn
* C & E

* E. G. Elev (f t)
* Vel Head (ft)
* W.S.Eley(ft)
* Crit W.S. (ft)
* E.G. Slope (it/ft)
* Q Total (cfs)
* Tap Width (ft)
* Vel Total (ft/s)
* Max ChI Dpth (ft)
* Conv.Total(cfs)
* Length Wtd. (ft)
* Min Ch EI (ft)
* Alpha
* Frctn
* C &E

CROSS SECTION OUTPUT

E.G. Elev (it)
* Vel Head (ft)
* W.S. Elev (ft)
* Crit W.S. (ft)
* E.G. Slope (ft/ft)
* Q Total (cfs)
* Top Width (ft)
* Vel Total (ft/s)
* Max ChI Dpth (ft)
* Cony. Total (cfs)
* Length wtd. (ft)
* Min Ch EI (ft)
* Alpha
* Frctn Loss (ft)
* C & E Loss (ft)

Nate:

* E.G. Elev (ft)
* Vel Head (ft)
* W.S. Elev (ft)
* Crit W.S.(ft)
* E.G. Slope (ft/ft)
* QTotal (cfs)
* Top Width (ft)
* Vel Total (ft/s)
* Max ChI Dpth (ft)
* Conv. Total (cfs)
* Length wtd. .(ft)
* Min Ch El (ft)
* Alpha
* Frctn Lass (ft)
* C & E Los s (f t )

* E.G. Elev (ft)
* Vel Head (ft)
* W.8. Elev (ft)
* Crit W.S. (ft)
* E.G. Slope (ft/ft)
* Q Total (cfs)
* Top Width (ft)

CROSS SECTION OUTPUT



8.27
1.59

1972.1
20.00 *
1.52 *

12.54 *
0.17 *
0.13 *

8.27 * Avg.Vel. (ft/5)
2.01 * Hydr . Depth (ft)

1972.1 * Conv. (cfs)
20.00 * wetted Per. 1ft)

1701.00 * Shear (lb/sq ft)
1.00 * Stream Power (lb/ft 5) *
0.72 * Cum Volume· (acre- ft)
0.07 * Cum SA .(acres)

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

Vel Total (ft/s)
Max Chi Dpth (ft)
Conv.Total (cfs)

* Length Wtd. (ft)
* Min Ch El (ft)
* Alpha
* Frctn Loss (ft)
* C &E Loss (ft)

•
Profile#l?F#6

*** ******* ** ******** *** ***** ** ** ** ********* **** *********** ****** *** **** *** ** *** ** ******* **** ***
* E.G. Elev (ft) 1704.43 * Element Left OB * Channel * RightOB *
* Vel Head (ft) 1.27 * Wt. n-Val. 0.030 *
* W:S. Elev (ft) 1703.17 * Reach Len. (ft) ZO.~~ * 20~00 * 20.00 *
* Crit W.S; (ft) 1703.43 * Flow Area(sq ft) 33.20 *
* E. G. Slope (ft/ft) * 0.017714 * Area (sq ft) 33.20 *
* Q Total· (cfs) 300.00 * Flow (cfs) 300.00 *
* TOp Width (ft) 19.66 * Top Width (ft) 19.66 *
* Vel Total (ft/s) 9.04 * Avg. Vel. (ft/s) 9.04 *
* Max ChI Dpth (ft) 2.17 * Hydr. Depth (ft) 1.69 *
* Conv.Total (cfs) 2254.0 * Conv. (cfs) 2254.0 *
* Length Wtd. (ft) 20.00 * Wetted Per. (ft) 20.68 *
* Min ChEl (ft) 1701~OO * Shear (lb/sq ft) 1.77 *
* Alpha 1.00 * Stream Power (lb/ft s) * 16.04 *
* Frctn Loss (ft) 0.71 * Cum volume (acre,..ft) 0.27 *
* C&E Loss (ft) 0.01 * Cum SA (acres) 0.13 *
*********** ************** ******** ********** **** ******************** ** **************************

CROSS 'SECTION OUTPUT

Channel * Right OB *
o. 030 *
20.00 * 20.00 *
36.64 *
36.64 *

350.00 *
20.35 *

9.55 *
1.80 *

2592.8 *
21.45 *
1.94 *

18.56 *
0.43 *
0.14 *

1704.75 * Element Left OB *
1.42 * Wt. n-Val.

1703.34 * Reach Len. (ft) 20.00 *
1703.66 * Flow Area (sq ft)

* 0.018222 * Area (sq ft)
350.00 * Flow (cfs)

20.35 * Top Width (ft)
9.55 * Avg. Vel. (ft/s)
2.34 * Hydr. Depth (ft)

2592.8 * Conv. (cfs)
20.00 * Wetted Per. (ft)

1701.00 * Shear (lb/sq ft)
1.00 * Stream Power (lb/ft s) *
0.65 * Cum Volume (acre-ft)
o.02 * Cum SAC acres)

Profile #PF#8

Profile #PF#7

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

***********************************************************************************************
CROSS SECTION . OUTPUT

***********************************************************************************************
CROSS SECTION OUTPUT

* E.G. Elev(ft)
* Vel Head (ft)
* W. S. Elev (f t )
* CritW.S. (ft)
* E~G. Slope (ft/ft)
* QTotal (cfs)
* Top width (ft)
* Vel Total (ft/s)
* Max Chl Dpth (ft)
* Conv. Total (cfs)
* Length Wtd. (ft)
* Min Ch El (ft)
* Alpha

..* Frctn Loss (ft)
* C & ELoss (ft)• Left OB * Channel * Right OB *

0.030 *
20.00 * 20.00 * 20.00 *

59.92 *
59.92 *

400.00 *
24.50 *

6.68 *
2.45 *

5165.3 *
26.10 *

0.86 *
5.74 *

0.04 * 0.68 *
0.10 * 0.17 *

1705.07 * Element
~.69 * Wt. n-Val.

1704.38 * Reach Len. (ft)
1703.87 * Flow Area (sq ft)

* 0.005997 * Area(sq ft)
400.00 * Flow (cfs)

24.50 * Top Width (ft)
6.68 * Avg. Vel. (ft/s)
3.38 * Hydr. Depth (ft)

5165.3 * Cony. (cfs)
20.00 * wetted Per. (ft)

1701.00 * Shear (lb/sq ft)
1. 00 * Stream Power (lb/ft s) *
0.10 * Cum Volume (acre-ft)
0.07 * Cum SA (acres)

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

* E.G .. Elev (ft)
* Vel Head (ft)
* W.S. Elev (ft)
* Crit W.S. (ft)
* E.G. Slope (ft/ft)
* Q Total·· {cfs)
* Top Width (ft)
* Vel Total (ft/s)
* Max ChI Dpth (ft)
* Conv. Total {cfs)
* Length Wtd. (ft)
* MinCh El (ft)
* Alpha
* Fretn Loss (ft)
* C & E Loss (ft)

Note: Hydraulic jump has occurred between this cross section and the previous upstream section.

Profile #PF#9
***********************************************************************************************
CROSS SECTION OUTPUT

Elev

Channel * Right OB *
0.030 *
20.00 * 20.00 *

128.01 *
128.01 *
451.36 *

29.58 *
3.53 *
4.33 *

16053.5 *
31.78 *

0.20 *
0.70 *
1.10 *
0.19 *

Sta

Left OB *
0.030 *
20.00 *

9.17 *
9.17 *

16.64 *
3.70 *
1.81 *
2.48 *

591.8 *
6.17 *
0.07 *
0.13 *
0.45 *
0.18 *

ElevSta

1707.08 * Element
0.19 * Wt. n-Val.

1706.89 * Reach Len. (ft)
1704.13 * Flow Area (sq ft)

* 0.000791 * Area (sq ft)
468.00 * Flow (cfs)

33.28 * Top Width (ft)
3.41 * Avg. Vel. (ft/s)
5.89 * Hydr. Depth (ft)

16645.3 * Conv. (cfs)
20.00 * Wetted Per. (ft)

1701 . 00 * Shear ( lb/ sq f t )
1.04 * Stream Power (lb/ft s) *
0.01 * Cum Volume (acre-ft)
0.03 * Cum SA (acres)

RIVER: CloudBurst Wash
RS: 480

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

INPUT
Description: Cloud Burst Flowline Sta: 4+80
Station Elevation 'Data num= 7

Sta Elev Sta Elev Sta Elev

CROSS SECTION
REACH: Cloud-AI

* E.G. Elev (ft)
* Vel Head (ft)
* W. S. Elev (ft)
* Crit W.S. (ft)
* E.G. Slope (ft/ft)
* Q Total (cfs)
* Top width (f t)
* Vel Total (ft/s)
* Max ChI Dpth (ft)
* Conv. Total (cfs)
* Length Wtd. (ft)
* Min Ch El (ft)
* Alpha
* Fretn Loss (ft)
* C & E Loss (ft)

••



•

•

•

20.00 *

20.00 *

20.00 *

* Right OB *

* RightOB *

0.030 *
20.00 *
10.20 *
10.20 *
50.00 *
13.53 *

4.90 *
0.75 *

411. 2 *
13.89 *

0.68 *
3.32 *
0.02 *
0.11 *

was set equal,· to
depth. This indicates

to critical depth.
depth with the lowest, valid,

0.030 *
20.00 *
16.97 *
16.97 *

100.00 *
15.83 *

5.89 *
1.07 *

860.4 *
16.38 *

0.87 *
5.15 *
0.05 *
0.11 *

0.030 *
20.00 *
23.25 *
23.25 *

150.00 *
17.70 *

6.45 *
1.31 *

1345.7 *
18.40 *

0.98 *
6.32 *
0.07 *
0.11 *

wtt!teJlti!~~l,lt:~~,¢le was set equal. to
depth. This indicates

~rogratn(~¢j:~~ll~~d to critical depth.

of iterations. The
a~(~•.·.c:pn,ti:tjli.lE;d·Q~ with the calculations.

was set equal to
:p'elo1Wii(:rjt.tI.~.lcaa depth. This indicates

to critical depth.
depth with the lowest. i valid,

1704 -9 1703.7
1726.5

3
Sta n Val

.03 61 .03

Left· Channel Right
20 20 20
Elevation= 1726

* E.G. Elev (ft)
* Vel Head (ft)
* W.S. Elev (ft)
* Crit W.S. (ft)
* E.G. Slope (ft/ft)
* Q Total (cfs)
* Top Width (ft)
* Vel Total .(ft/s)
* Max Chl Dpth .(ft)
* Conv. Total (cfs)
* Length. Wtd. (ft)
* Min ChEl (ft)
* Alpha
* Frctn Loss (ft)
* C & E Los s (f t )

CROSS SECTION OUTPUT

* E.G. Elev (ft)
* Vel Head (ft)

W.S. Elev (ft)
* Crit W.S. (ft)
* E.G. Slope (ft/ft)
* Q Total (cfs)
* Top Width (ft)
* Vel Total (ft/s)
* Max Chl Dpth (ft)
* Conv. Total (cfs)
* Length Wtd. (ft)
* Min Ch El (ft)
* Alpha
* Frctn

& E

CROSS SECTION

Warning: The
program

Warning: During· the
critical
that there

Note: Multiple
water surface

Loss (ft)
& E Loss (ft)

Bank Sta: Left
-15.9

Left Levee

* E.G. Elev (ft)
* Vel Head (ft)
* W.S. Elev (ft)
* Crit W.S. (ft)
* E.G. Slope (ft/ft)
* Q Total (cfs)
* Top Width (ft)
* Vel Total (ft/ s)
* Max Chl Dpth (ft)
* Conv.Total (cfs)
* Length Wtd. (ft)
* Min ChEl (ft)
* Alpha

CROSS SECTION OUTPUT

Warning:

Note:

Warning:

Warning:



CROSS SECTION OUTPUT• Note: Multiple critical depths were found at this location.
water surface was· used.

Profile #PF#4

The critical depth with the lowest, valid,

********~**************************************************************************************

*E .G. Elev (f;t)
* Vel Head (ft)
* W.S. Elev (ft)
* Crit W.S. (ft)
* E.G. Slope (ft/ft)
* QTotal (cfs)
* Top width (ft)
* Vel Total (ft/s)
* Max ChI Dpth (ft)
* Conv.Total (af s)
* Length Wtd. (ft)
* MinCh El (ft)
* Alpha
* Frctn Loss (ft)
* C & E Loss eft)

1703.51 * Element Left OB *
0.90 * Wt~ n-Val.

1702.61 * Reach Len~ (ft) 20.00 *
1702.75 * Flow Area (sq ft)

* 0.015684 * Area(sq ft)
200.00 * Flow (cfs)

18.54 * TOp Width (ft)
7.62 * Avg. Vel. (ft/s)
1. 91 * Hydr.Depth (ft)

1597.0 * Conv.(cfs)
20.00 * Wetted Per. (ft)

1700.70 * Shear (lblsq ft)
L 00 * Stream Power (lb/ft s) *
0.57 * Cum Volume (acre-ft)
o.14 * Cum SA (acres)

Channel * Right OB *
o.030 *
JO.OO * 20.00 *
26.26 *
26.26 *

200.00 *
18.54 *

7.62 *
1.42 *

1597.0 *
19.30 *
1.33 *

10.15 *
0.09 *
0.11 *

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

Warning: The energy equation could not be balanced within the specified number of iterations • The
progra.m selected the water surface ... that had the least amount of error between· computed
and assumed va.lues.

Note: MUltiple critical depths were found at this location. The critical depth with the lowest, valid,
water ~urface was used.

CROSS SECTION OUTPUT Profile #PF#5
***********************************************************************************************

Warning: The.energy equation could not be balanced within the specified number of iterations. The
program selected the water surface that had the least amount of error between computed
and assumed values.

Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid,
water surface was used.

•

* E.G. Elev (ft)
* Vel Head (ft)
* W.S. Elev(ft}
* Crit W.S.(ft}
* E.G. Slope (ftlft)
* Q Total (cfs)
* Top Width (ft)
* Vel Total (it/s)
* Max ChI Dpth (ft)
* Cony. Total .(cf s )
* Length Wtd. (ft)
* Min Ch El (ft)
* Alpha
* Frctn Loss (ft)

-* C & E· Loss (ft)

CROSS SECTION OUTPUT

* E.G. Elev (ft)
* Vel Head (ft)
* W.S.Elev (ft)
* CritW.S. (ft)
* E.G. 'Slope (ft/ft)
* Q Total (cfs)
* Top Width (ft)
* Vel Total (ft/s)
* Max Chl Dpth (ft)
* Cony. Total (cfs)
* Length Wtd. (ft)
* Min Ch El (ft)
* Alpha
* FrctnLoss (ft)
* C & E Los s ( f t )

1703.86 * Element Left OB *
0.99 * Wt. n-Val.

1702.87 * Reach Len. (ft) 20.00 *
1703.01 * Flow Area (sq ft)

* 0.014967 * Area (sq ft)
250.00 * Flow (cfs)
19.86 * Top Width (ft)

7 . 98 * Avg. Vel. (f t / s )
2.17 * Hydr. Depth (ft)

2043.5 * Conv. (cfs)
20.00 * Wetted Per. (ft)

1700.70 * Shear (lb/sq ft)
1.00 * Stream Power (lb/ft s) *
0.56 * Cum Volume (acre-ft)
0.16 * Cum SA (acres)

Profile #PF#6

1704.17 * Element Left OB *
1.04 * Wt. n-Val.

1703.13 * Reach Len. (ft) 20.00 *
1703.25 * Flow Area (sq ft)

* 0.013966 * Area (sq ft)
300.00 * Flow (cfs)

21.15 * Top Width (ft)
8.19 * Avg. Vel. (ft/s)
2.43 * Hydr. Depth (ft)

2538.5 * Conv. (cfs)
20.00 * Wetted Per. (ft)

1700.70 * Shear (lb/sq ft)
1. 00 * Stream Power (lb/ft s) *
0.54 * Cum Volume (acre-ft)
0.12 * Cum SA (acres)

Channel * Right OB *
0.030 *
20.00 * 20.QO *
31.32 *
31. 32 *

250.00 *
19.86 *

7.98 *
1.58 *

2043.5 *
20.72 *
1.41 *

11.27 *
0.16 *
0.12 *

Channel * Right OB *
0.030· *
20.00 * 20.00 *
36.62 *
36.62 *

300.00 *
21.15 *
8.19 *
1.73 *

2538.5 *
22.11 *
1.44 *

11.83 *
0.25 *
0.12 *

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

warning: The energy equation could not be balanced within the specified number of iterations. The
program selected the water surface that had the least amount of error between computed
and assumed values.

Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid,
water surface was used.

CROSS SECTION OUTPUT Profile #PF#7

* E.G. Elev (ftl 1704.47 * Element Left OB * Channel * Right OB *
* Vel Head (ft) 1.17 * Wt. n-Val. 0.030 *
* W.S. Elev (ft) 1703.30 * Reach Len. (ft) 20.00 * 20.00 * 20.00 *
* Crit W.S. (ft) 1703.48 * Flow Area (sq ft) 40.25 *
* E.G. Slope (ft/ft) * 0.014639 * Area (sq ft) 40.25 *
* Q Total (cfs) 350.00 * Flow (cfs) 350.00 *
* Top width (ft) 21.99 * Top Width (ft) 21.99 *
* Vel Total (ft/s) 8.70 * Avg. Vel. (ft/s) 8.70 *
* Max ChI Dpth (ft) 2.60 * Hydr. Depth (ft) 1.83 *
* Conv. Total (cfs) 2892.7 * Cony. (cfs) 2-892.7 *• * Length Wtd. (ft) 20.00 * Wet ted Per. (ft) 23.02 *
* Min Ch El (ft) 1700.70 * Shear <Ib/sq ft) 1.60 *
* Alpha 1.00 * Stream· Power Clb/ft s) * 13.89 *
* Frctn Loss (ft) 0.54 * Cum Volume (acre-ft) 0.41 *
* C& E Loss (ft) 0.12 * Cum SA (acres) 0.13 *



20.00 *

•

•

•

valid,

less
sections.

20.00 *

20.00 *

less
sections.

* Right OB *

* Right OB *

0.030 *
20.00 *

7.92 *
7.92 *

50.00 *
24.34 *

6.32 *
0.33 *

184.7 *
24.50 *
1.48 *
9.34 *
0.02 *
0.10 *

Right
20

1726

(upstream conveyance divided
than 1.4. This may indicate

flow starting at· this

1701.35 * Element
0.62 * Wt. n-val.

1700.73 * Reach Len. (ft)
1700.92 * Flow Are:a (sqft)

0.073313 * Area(sq it)
50.00 * Flow (cis)
24.34 * Top Width (ft)

6.32 * Avg. Vel. ( ft/s)
0.33 * Hydr. Depth (ft)

184.7 * Cony. (cfs)
20.00 * Wetted Per. (ft)

1700.40 * Shear (lb/sq· ft)
1.00 * Stream Power (lb/ft
0.58 * Cum Volume (acre-ft)
0.03 * Cum SA (acres)

Warning:

Manning's
Sta

-104.2

Bank

* E.G. Elev (ft)
* Vel Head (ft)
* W.S. Elev (ft)
* Crit W.S. (ft)
* E.G. Slope (ft/ft)
* Q Total (cis)
* Top Width . (ft)
* Vel Total (ft/s)
* Max Chl opth (ft)
* Conv.Total (cfs)
* Length Wtd. (ft)
* Min Ch El (ft)
* Alpha
* Frctn
* C & E

CROSS SECTION OUTPUT

Warning: The
than

Left

* E.G. Elev (it)
* Vel Head (ft)
* W.S. Elev (it)
* Cri t W. S . (it)
* E.G. Slope (ft/ft)
* Q Total (cis)
* Top Width (it)
* Vel Total (it/s)
* Max Chi Dpth (it)
* Conv. Total (cfs)
* Length Wtd. (ft)
* Min Ch EI (ft)
* Alpha
* Frctn
* C & E

* E.G. Elev (it)
* Vel Head (it)
* W. S. Elev (it)
* Crit W.S. (it)
* E.G. Slope (it/it)
* Q Total (cis)
* Top Width (it)
* Vel Total (ft/s)
* Max ChI Dpth (ft)
* Cony. Total (cfs)
* Length Wtd.(it)
* MinCh El (ft)
* Alpha
* Frctn Loss

Loss

-104.2 1705
16.3 1702.8

CROSS SECTION
REACH: Cloud-AI

Note:

INPUT
Description: Cloud
Station Elevation

Sta Elev

Warning: The
than

Note:

CROSS SECTION OUTPUT

Warning:



Channel * Right OB *
O. 030 *
20.00 * 20.00 *
11. 91 *
11.91 *

100. 00 *
24.99 *

8.40 *
0.48 *

357.7 *
25.22 *

:2 .30 *
19.35 *

o. as *
0.10 *

1701.99 * Element LeftOB *
1.09 * Wt., n~Val.

1700.90 * Reach Len. (ft) 20.00 *
1701.22 * Flow Area (sq ft)

* 0.078172 * Area' (sq ft)
100.00 * Flow (cfs)

24.99 * Top Width (ft)
8.40 * Avg. V~l. (ft/s)
o. SO * Hydr. Depth (ft)

357.7 * Conv.(cfs)
20.00 * Wetted Per. (ft)

170 O. 40 * Shear (lbl sg f t )
1.00 * Stream Power (lb/ft s) *
0.54 * Cum Volume (acre-ft)
0.06 * Cum SA (acres)

profile ~PF#2

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

** *** **** ** *** **** **** ** *** **** **** * *** ** **** **** **** ***** ** * ** *** ****** ****** *** **** ** ***** ***
*E.G. Elev (ft)
* Vel Head (ft)
* w. S. Elev (f t )
* Crit W.S . (ft)
* E.G. Slope (ft/ft)
* Q Total.(cfs)
* Top width (ft)
* Vel Total (ft/s)
* Max ChI Dpth (ft)
* Conv. Total (cfs)
* Length Wtd.(ft)
* MinCh EI(ft}
* Alpha
* Frctn Loss (ft)
* C & E LosS (f t)

CROSS ,'SECTION OUTPUT•
Warning: The velocity head has changed by more than 0.5 ft{0.15 m). This may indicate the need for

additional cross sections.
Warning: The conveyance ratio' (upstream conveyance divided by downstream conveyance) is less

than O. 70r greater than 1.4. This may indicate the need for additional cross sections.
Note: programfoundsupercritical flow·starting.at,this cross section.

Prof i1e #PF#3
***** ***** ** ** **** *** ***** * **** ** ** ** * **** * ***** * ********************* ****** ** ***** ****** ******
CROSS SECTION OUTPUT

Channel * Right OB *
0.030 *
20.00 * 20.00 *
15.66 *
15.66 *

150.00 *
25.58 *

9.58 *
0.61 *

555.1 *
25.88 *

2.76 *
26.42 *

0.06 *
0.10 *

1702.47 * Element LeftOB *
1.42 * Wt. n-Val.

1701.04 * Reach Len. (ft) 20.00 *
1701.46 * Flow Area '. esg ft)

* 0.073018 * Area (sqft)
150.00 * Flow (cfs)

25.58 * Top width (ft)
9.58 * Avg. Vel. (ft/s)
0.64 * Hydr. Depth (ft)

555.1 * Conv. (cfs)
20.00 * Wetted Per. (ft)

1700.4n * Shear (lb/sg ft)
1.00 * Stream Power (lb/ft s) *
0.51 * Cum Volume (acre-ft)
0.08 * Cum SA (acres)

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

* E.G. Elev (ft)
* Vel Head (ft)
* W.s. Elev (ft)
* Crit W.S. (ft)
* E.G. Slope (ft/ft).
* Q Total (cfs)
* Top width (ft)
* 'Vel Total (ft/s)
* Max ChI Dpth (ft)
* Conv. Total (cfs)
* Length Wtd. (ft)
* Min Ch'EI (ft)
* Alpha
* Frctn Loss (ft)
* C& E Loss (ft)

warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for
additional cross sections.

Warning: The conveYance ratio (upstream conveyance divided by downstream conveyance) is less
than O. 70r greater than 1.4. This may indicate the need for additional cross sections.

Note: Program£ound supercritical'" flow starting at this cross section.•
Profile#PF#4

* **** ***** ********* ******* ** **** ***** ** ** ** * **** ***** ********* *** ******** *** ********** ****** ***
CROSS SECTION, OUTPUT

Channel * Right OB *
0.030 *
20.00 * 20.00 *
19.39 *
19.39 *

200.00 *
26.16 *
10.31 *

0.74 *
779.5 *
26.53 *
3.00 *

30.98 *
o ~ 08 *
0.10 *

1702.84 * Element LeftOB *
1.65 * Wt. n-Val.

1701.19 * Reach Len. (ft) 20.00 *
1701.68 * Flow Area (sq ft)

* 0.065827 * Area (sg ft)
200.00 * Flow (cfs)

26.16 * Top width (ft)
10.31 * Avg. Vel. (ft/s)

0.79 * Hydr. Depth (ft)
779.5 * Conv. (cfs)
20.00 * Wetted Per. (ft)

1700.40 * Shear (lb/sg ft)
1.00 * Stream Power (lb/ft s) *
0.57 * Cum Volume (acre-ft)
O. os * Cum SA (acres)

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

* E.G. Elev (ft)
* Vel Head (ft)
* W.S. Elev (ft)
* Crit WeS. (ft)
* E.G. Slope (ftlft)
* Q Total· (cfs)
* Top width (ft)
* Vel Total (ft/s)
* Max ChI Dpth (ft)
* Conv. Total (cfs)
* Length Wtd. (ft)
* MinCh EI (ft)
* Alpha
* Frctn Loss (ft)
* C& E Loss (ft)

Warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for
additional cross'sections.

warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less
than, 0.7 or greater than 1.4. This may indicate the need for additional cross sections.

Profile #PF#5
************.**********************************************************************************
CROSS SECTION OUTPUT

Channel * Right OB *
0.030 *
20.00 * 20.00 *
22.66 *
22.66 *

250.00 *
26.65 *
11.03 *

0.85 *
996.7 *
27.08 *
3.29 *

-36.26 *
0.15 *
0.11 *

1703.20 * Element Left OB *
1.89 * Wt. n-Val.

1701.31 * Reach Len. (ft) 20.00 *
1701.87 * Flow Area (sq ft)

* 0.062911 * Area (sq ft)
250.00 * Flow (cfs)

26.65 * Top Width (ft)
11.03 * Avg. Vel. (ft/s)

0.91 * Hydr. Depth (ft)
996.7 * Conv. (cfs)
20.00 * Wetted Per. (ft)

1700.40 * Shear (lb/sq ft)
1.00 * Stream Power (lb/ft s) *
0.54 * Cum Volume (acre-ft)
0.09 * Cum SA (acres)

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

* E.G. Elev (ft)
* Vel Head (ft)
* W.S. Elev (ft)
* Crit W.S. (ft)
* E.G. Slope (ft/ft)
* QTota.l (cfs)
* Top Width (ft)
* vel Total (ftls)
* Max ChI Dpth (ft)
* Cony. Total (cfs)
* Length Wtd. (ft)
* Min Ch El (ft)
* Alpha
* Fretn Loss (ft)
* C &E Loss (ft)• Warning: The velocity head has changed by more thana. 5 it (0.15 m). This may indicate the need for



* Right OB *

•

•

•

the need for

20.00 *

less
sections.

20.00 *

the need for

less
se.ctions.

20.00 *

20.00 *

0.030 *
20.00 *
25.80 *
25.80 *

300.00 *
27.12 *
11. 63 *

0.95 *
1221. 8 *

27.60 *
3.52 *

40.91 *
.23 *

computed' water surface.

I

additional cr~.s sections.
Warning: The convey a.nc

1
..·..... rati.o (Upst. ream CO.'nve..y.. ance diVide.d

than O. 7 or g eater than 1.4. This may indicate t

CROSS SECTION OUTPUT .. Profile#PF#6

*. **** *** ** *.** ** *. ** * * * **1*.' ** *** ** ** * **.*. * *. *. * * *. * *.* * *** * ** *** * * *
* E.G. Elev (ft) .' * 1703.53 * Element
* Vel Head (ft) '1'* 2.10 * Wt. n-Val.
* W.S. Elev (ft) * 1701.43 * Reach Len. (ft)
*Critw.S. (ft) . .' * 170Z.05 * Flow Area (sqft)
* E.G. Slope (it/ft) I * 0.060292 * Area (sq it)
"* QTotal (cfs) I 300 .. 00 * Flow (cfs)
* Top Width (ft) I 27.12 * Top Width (ft)
* Vel Total (ft/s) 1 11.63 * Avg. Vel. (ft/s)
* Max ChI Dpth (ft) I 1. 03 * Hydr. Depth (ft)
* Cony. Total (cfs) I 1221.8 * Cony. (efs)
* Length Wtd. (ft) I 20.00 * Wetted Per. (ft)

* Min C.h EI(ft) 1 1700.4.0*. Shea.r.,. (lb/.sq. ft.)
* Alpha 1.00 * Stream Power (lb/ft s
* Frctn·Loss (ft) I 0.51 * Cum Volume (acre-ft)
* C & ELoss (ft) . * 0.11 * Cum SA (ac~es)

**** ** * ** * ** ** ** **** * **1*** ******** ***** *** * ** **** ** * *** * *** >iJ1*;"*'.**·**·:*'**:*·**I'''* ,.*'11,* * * *******<'**;1<* '11.*

Warning: The veloci ty .~.,eadhas changed by more than 0 .5ft
additional crSs sections.

Warning: The conveyance ratio (upstream conveyance divided ijY>OIc>W11stjp;;Ela!m OGl,nvey,an(::e)
than O. 7 or gJeater than 1.4. This may indicate '.. t

;~~::.:~;f;~~.~?f~~••••~~~:~:;.~~~~~ •••••••••••••••••••••• ~II** * ,Ili* 'II. * ",:1*.**1***1* *,* * ,.. * '11,* ",. * * * ** ** ** * ,It *
* E.G. Elev (ft) I 1703.82 * Element
* Vel Head Cft} I 2.28 * Wt. Ii-Val. 0.030 *
* W.S. Elev (ft) I 1701.54 * Reach Len. (ft) 20.00 *
* Crit W.S. (ft) 1702.22 * Flow Area (sq ft) 28.90 *
* E.G. Slope (ft/ft) * 0.057618 * Area (sqft) 28.90 *
* QTotal (cfs) I * 350;00 * Flow (cfs) 350.00 *
* Top Width (ft) II * 27.57 * Top Width (ft) 27.57 *
* Vel Total (ft/s) 12.11 * Avg. Vel. (ft/s) 12.11 *
* Max ChI Dpth (ft) II * 1.14 * Hydr. Depth (ft) 1.05 *
* Conv. Total (cfs) 1458.1 * Conv. (cfs) 1458.1 *
'It Length Wtd. (ft) 20.00 * Wetted Per. (ft) 28.11 *
* Min Ch El (ft) I * 1700.40 * Shear (lb/sq ft) 3.70 *
* Alpha I * ,1.00 * Stream Power Db/ft 44.79 *
* Frctn Loss (ft) 1 * 0.52 * Cum Volume (acre-ft) 0.39 *

:*;*:*~*~~::*;:;~* *** **1**: * *** *~;;;*: *;~~*:~*;:::::~*** * * ** "ill*,/i;*"* ..'* *i!lr'**,***,;iIr* ,. *'110, ",',1*,2******* ** *'.It *,Ir**

Warning, The velocity h~ad has changed by more than 0.5 ft
additional erot·.s. sections. .'

Warning: The' conveyance. ra.tiO(u.•....p.·. stream con.•.vey..ance d.ivide.d
than 0.7 or gr ater than 1.4. This may indicate t

:.~:~.~~ :;~:~~:;:;f~~..·f'·'··...·~.. :~:. ~;. ~:.•~.;:~:. ;~:~., : .•...:.~"'. *.' * * *.. * * * * ***
* Vel Head (ft) .• * 0.08*Wt. n-Val.
* W.S. Elev (ft) .. ' * 1704.67 * Reach Len. (ft)
* Crit W.S. (f. t) . I * * FlowArea(sq ft)
* E.G. Slope (ft/ft) 'I' 0.000482 * Area (sqft)
* Q Total (cfs) I * 400.00 * Flow (cfs)
* Top Width (ft) I * 111.25 * Top Width (ft)
* Vel Total (ft/s) I 1.99 * Avg. Vel. (ft/s)
* Max ChI Dpth (ft) j * 4.27 * Hydr . Depth (ft)
* Cony. Total (cfs) I * 18214.1 * COny. (cfs)
* Length Wtd. (ft) I * 20.00 * Wette,d Per. (ft)
* Min Ch El (ft) I * 1700.40 * Shear (lb/sq ft)
* Alpha I * 1.34 * Stream Power (lb/ft s
* FrctnLoss (ft) . * 0.01 * Cum Volume (acre-ft)
* C & E Loss (ft) I * 0.00 * Cum SA (acres)
** **** * *** ** *** ** ** *** *r* ****** ** *** 'lit ***** *,* ***** * ** * *** * * *

CROSS SECTION OUTPUT lprofile #PF#9

:*;~~~ *;~::*~;: ~*** ** ** I *:**~;~;~ ~~ *:*;~:;:::**** *** ** * ** **

* Vel Head (ft) I * 0.02 * Wt. n-Val.
*. W.S. Elev (ft) * 1707.00 * Reach Len. (ft)

* c.rit W.'S.' (.ft). I * F.I0W A.rea (sq ft)
* E.G. Slope· (ft/ft) * 0.000059 * Area(sq ft)
* Q Total (cfs) 468.00 * Flow (cfs)
* Top Width (ft) I 128.95 * TOp Width (ft)
* Vel Total (ft/s) * 0.95 * Avg. Vel. (ft/s)
* Max ChI Dpth (ft) I * 6.60 * Hydr. Depth (ft)
* Conv. Total (cfs) 1 * 60832.1 * Conv.(cfs)
* Length Wtd. (ft) I 20.00 * Wetted Per. Cft)
* Min Ch EI (ft) !* 1700.40 * Shear (lb/sq ft)

Alpha 1.09 Stream Power (lb/ft s)
* Frctn Loss (ft) * 0.00 * Cum Volume (acre-ft)
* C & E Loss (ft) * 0.00 * Cum SA (acres)
** **** * * ** ** * * * * **** * ** * * * ** * * *** * **** ** *** * * * ** *** * * ** ** * *il'l\'·... *'••* ..,* *. !/t'<ir*!Ir**'jIrj* 11< * 'II. * 'Ill' * ** ** ***** ,It *,~ *

:::::n:~C:::Ncross - sect.• ·~.'.::E:~dc:::::r::d

W::hbe

REACH. Cloud-AI t RS, 440

I



• INPUT
Description: Cloud· Burst Flowline Sta:· 4+40
Station Elevation Data num= 8

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
* *.. *** *** .. ***** **.. * ***** * ** * ****** ***** * *** * **** *** ********** ***** * ***** ****** **

-106.7 1705 -30.6 1704.5 -21.7 1703.7 -14.5 1700.1 1700.1
14.5 1700.1 21.7 1703.7 60.4 1726.5

Manning's n Values num= 3
Sta nVal Sta n Val Sta n Val

** *** *** ** ***** * *** ** ***** ******* *** *** *** ** ****
-106~7 .03 -30.6 .03 60.4 .03

** ** ***** ** ********** ** ** ** ****** *** **** ********** *************** ****** * ** **** **** *** .. **** *****
CROSS SECTION OUTPUT

* E.G. Elev (ft)
* Vel Head (ft)
* W.S; Elev (ft)
* Crit W.S. (ft)
* E.G. Slope (ft/ft)
* Q Tot.al (cfs)
* Top Width (ft)
* Vel Total (ft/s)
* Max ChI Dpth (ft)
.. Conv. Total (cfs)
* Length Wtd.(ft)
* MinCh El (ft)
* Alpha
* Frctn LOss. (ft)
* C & E Loss (ft)

Expan.
.3

Channel * Right OB *
0.030*
20.00 * 20.00"

8.48 *
8.. 48 *

50.00 *
30.15 *

5.89 *
0.28 ..

179.9 ..
30.28 *
1.35 *
7.96 *
0.02 *
0.09 *

Coeff Contr.
.1

Right
20

1726

Lengths: Left Channel
20 20

-202 Elevation:

1700.93 * Element Left OB *
0.54 * Wt. n~Val.

1700.39 * Reach Len . (ft) 20.00 *
1700.55 * Flow Area (sq ft)

* 0.077240 * Area esq ft)
50.00 * Flow (cfs-)
30.15 * Top Width (ft)

5.89 * Avg. Vel. (it/s)
o. 29 .. Hydr. Depth (f t )

179.9 .. ConY. (cfs)
20.00 .. Wetted Per. (ft)

1700.10 * Shear (lb/sqft)
1.00 .. Stream Power (1b/ft s) ..
0.67 * Cum Volume (acre- ft)
0.12 * Cum SA (acres)

Profile#PF#l

Right
60.4

Station=

Bank Sta: Left
-30.6

Left Levee

Warning: The energy equation could not be balanced within the specified number of iterations. The
program. selected the water surface that had the least amount of error· between computed
and assumed values.

•
CROSS SECTION OUTPUT

* E.G. Elev(ft)
* Vel Head (ft)
-... W.S. Elev (ft)
* Crit W.S. (ft)
* E.G. Slope (ft/ft)
* Q Total· (cfs)
* Top Width (ft)
* Vel Total (ft/s)
* Max ChI Dpth (ft)
'*' Cony. Total (cf s )
* Length Wtd. (ft)
'*' MinCh El (ft)
* A1pna
* Frctn Loss (ft)
* C & E Loss ( f t)

Profile#PF#2

1701.14 ... Element Left OB ..
0.37 .. Wt. n-Val.

1700.78" Reach Len. (ft) 20.00 *
1700.80 * Flow Area (sq ft)

* 0.017453 * Area (sq ft)
100.00 * Flow (cfs)

31.71 * Top Width (ft)
4.87 * Avg. Vel. (ft/s)
0.68 .. Hydr. Depth (ft)

757.0 * Conv. (cfs)
20.00 .. Wetted Per. (ft)

1700.10 * Shear (lb/sq ft)
1. 00 .. Stream Power (lb/ft s) *
0.63 .. Cum Volume (acre-ft)
0.22 .. Cum SA (acres)

Channel * Right OB ..
o .030 ..
20.00 * 20.00 *
20.55 *
20.55 *

100.00 *
31. 71 *
4.87 ..
0.65 *

757.0 ..
32.03 *

0.70 *
3.40 *
0.04 ..
0.09 ..

warning: The. velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for
additional cross sections.

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections.

CROSS SECTION OUTPUT Profile #PF#3

warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for
additional cross sections.

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections.

* E.G. Elev (ft) 1701.80 * Element Left OB * Channel * Right OB *
* Vel Head (ft) 0.80 * Wt.n-Val. o.OJO *
* W.S. Elev (ft) 1701.01 * Reach Len. (ft) 20.00 .. 20.00 .. 20.00 *.. Crit w.s. (ft) 1701.21 .. Flow Area .(sq ft) 27.89 *
* E.G. Slope (ft/ft) * 0.026289 * Area (sqft) 27.89 *•

* E.G. Elev (ft)
* Vel Head (ft)
.. w. S. E1ev(ft)
* Crit W.S. (ft)
* E.G. Slope (ft/ft)
* Q Total (cfs)
* Top Width eft)
* Vel Total (ft/s)
* Max ChI Dpth (ft)
* Cony. Total (cfs)
* Length Wtd. (ft)
.. Min ch E1 (ft)
* Alpha
.. Frctn Loss (ft)
.. C &E Loss (ft)

CROSS SECTION OUTPUT

1701.48 .. Element Left OB ..
o.58 * Wt. n-Val.

1700.90 * Reach Len. (ft) 20.00 *
1701.02 .. Flow Area (sq ft)

* 0.022079 * Area (sq ft)
150.00 * Flow (cfs)

32.21 * Top Width (ft)
6.10 .. Avg. Vel. (ft/s)
0.80 * Hydr. Depth eft)

1009 . 5 .. Conv. (c f s )
20.00 * Wetted Per. (ft)

1700.10 * Shear (lb/sq ft)
1.00 * Stream Power (lb/ft s) *
0.73 * Cum Volume (acre-ft)
O. 25 ~* Cum SA (acres)

Profile #PF#4

Channel .. Right OB ..
0.030 *
20.00 * 20.00 *
24.59 *
24.59 *

150.00 *
32.21 ..

6.10 ..
0.76 *

1009.5 ..
32.59 *
1.04 ..
6.34 ..
0.05 *
0.09 *



* Right OB *

* RightOB *

•

•

•

for

the·need for

the need for

20.00 *

less

20.00 *

less

20.00 *

is less
cross sections.
previous. cross

0.030 *
20.00 *
30.92 *
30.92 *

250.00 *
32.99 *

8.08 *
0.94 *

1453.:2 *
33.46 *
1.71 *

13.80 *
0.13 *
0.09 *

0.030 *
20.00 *
33.49 *
33.49 *

300.00 *
33.30 *
8.96 *
1.01 *

1648.6 *
33.81 *

2. 05 *
18.34 *

0.22 *
0.10 *

0.030 *
20.00 *

106.14 *
106.14 *
350.00 *

41.11 *
3.30 *
2.58 *

9670.7 *
42.54 *

0.20 *
0.67 *
0.36 *
0.11 *

Element

200.00 * Flow (cfs)
32.62 * Top Width . (ft)

7.17 * Avg. Vel. (ft/s)
0.91 * Hydr. Depth (ft)

1233.5 * Conv. (cfs)
20~OO * Wetted Per. (ft)

1700.10 * Shear (lb/sq ft)
1.00 * Stream Power (101ft

* Cum Volume (acre-ft)
* Cum SA (acres)

(upstream conveyance divided
than 1.4. This may indicate

occurred between this cross

1703.30 *
0.17 * Wt. n~Val.

1703.13 * Reach Len. (ft)
1701.69 * Flow Area (sq ft)

* 0.001310 * Area (sq ft)
350~00 * Flow (cfs)

41.11 * Top Width (ft)
3.30 * Avg. Vel. (f tis)
3.03 * Hydr.Depth (ft)

9670.7 * Conv. (cfs)
20.00 * Wetted Per. (ft)

1700.10 * Shear (lb/sq ft)
1.00 * Stream Power (lb/ft
e.02 * Cum Volume (acre-ft)
0.02 * Cum SA (acres)

* E.G. Elev (ft)
* Vel Head (ft)
* W. S. E1ev (f t )
* Crit W.S. (ft)
* E.G. Slope (ft/ft)
* Q Total (cfs)
* Top Width (ft)
* Vel Total (ft/ s)
* Max ChI Dpth (ft)
* Conv. Total (cfs)
* Length Wtd. (ft)
* Min Ch E1 (ft)
* Alpha
* Frctn
* C &

warning:

Warning:

* Q Total (cfs)
* Top Width (ft)
* Vel Total (ft/s)
* Max ChI Dpth (£t)
* Conv. Total (cfs)
* Length Wtd. (ft)
* Min Ch El (ft)
* Alpha
* Frctn
* C & E

* E.G. Elev (ft)

Warning:

CROSS

* E. G. E1ev ( f t )
* Vel Head (ft)
* W.S. Elev (ft)
* Crit W.S. (ft)
* E.G. Slope (ft/ft)
* Q Total (cfs)
* Top Width. (ft)
* Vel Total (ft/s)
* Max ChI Dpth (ft)
* ConY~ Total (cfs)
* Length Wtd. (ft)
* Min ChEl (ft)
* Alpha
* Frctn
* C &

* E.G. Elev (ft)
* Vel Head (ft)
* W.S. E1ev (ft)
* Crit W.S. (ft)
* E.G. Slope (ft/ft)
* Q Total (cfs)
* Top Width (ft)
* Vel Total (ft/s)
* Max ChI Dpth (ft)
* Conv. Total (cfs)
* Length Wtd. (ft)
* Min Ch E1 (ft)
* Alpha
* Frctn
* C E

CROSS

Warning:

Note:

warning:

Warning:



20.00 *

Channel * Right OB *
0.030 *
2~.~0 * 20.0~ *

308.30 *
308.30 *
355.78 *

57.89 *
1.15 *
5.33*

45205.5 *
60.53 *

0.02 *
0.02 *
0.83 *
0.13 *

0.030 *
20.00 *

178.16 *
178.16 *
399.58 *

53.94 *
2.24 *
3.30 *

19100.6 *
55.94 *

0.09 *
0.20 *
0.53 *
0.12 *

0.030 *
20.00 *
2.13 *
2.13 *
0.42 *

25.49 *
0.20 *
0.08 *
20.2 *

25.49 *
0.00 *
0.00 *
0.01 *
0.06 *

Left OB *
0.030 *
20.00 *

170.83 *
170.83 *
112.22 *

76.10 *
0.66 *
2.24 *

14258.7 *
78.10 *
0.01 *
0.01 *
0.27 *
0.12 *

1707.01 * Element
0.02 * Wt.n-Val.

1706.99 * Reach Len. (ft)
* Flow Area (sq ft)

* 0.000062 '* Area (Sq ft)
468.00 * Flow (cfs)
133.99 * Top width . (ft)

o .98 * Avg. Vel. ( f t / s )
6.89 * Hydr. Depth (ft)

59464.2 * Conv. (cfs)
20.00 * Wetted Per. (ft)

1700.10 * Shear (lb/sq ft}
1.17 * Stream Power (lb/ft s) *
0.00 * Cum Volume (acre-ft)
0.00 * Cum SA (acres)

0~08 * Wt. n-Val.
1704.67 * Reach Len. (ft)

* Flow Area(sq ft)
* 0.000438 * Area (sq ft)

400.~~ * Flow (cfs)
79.43 * Top Width (ft)

2.22 * Avg. Vel. (ft/s)
4~57 * Hydr. Depth (ft)

19120.9 * Conv. (cfs}
20.00 * Wetted Per. (ft)

1700.10 * Shear (lb/sq ft)
1.02 * Stream Power (lb/ft s) *
o. 01 * Cum Volume (acre - ft)
0.01 * Cum ·SA ·.(acres)

Profile #PF#9

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

***********************************************************************************************
* E.G. Elev(ft)
* Vel Head (ft)
* W.S. Elev (ft)
* CritW.S. (ft)
* E.G. Slope (ftlft)
* QTotal(cfs)
* Top width (ft)
* Vel Total (ft/s)
* Max ChI Dpth (ft)
* Conv~ Total (cfS)
* Length Wtd.(ft)
* MinCh EI (ft)
* Alpha
* Frctn Loss ( ft}
* C & E Loss (ft)

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

CROSS SECTION OUTPUT

* Vel Head (ft)
* W. S. Elev (ft)
* Crit W.S.(ft)
* E.G. Slope (ft/ft)
* QTotal (cfs)
* Top Width (ft)
* Vel Total (ft/s)
* Max ChI Dpth (ft)
* Cony. Total (cfs)
* Length Wtd. (ft)
* Min Ch EI ( f t )
* Alpha
* Frctn Loss (ft)
* C & E Los s ( f t )

•

warning: The cross- section end points had to be extended vertically for the computed water surface.

Elev

Channel * Right OB *
0.030 *
20.00 * 20.00 *
6.35 *
6.35 *

50.00 *
39.16 *

7.87 *
0.16 *
93.3 *

39.36 *
2.89 *

22.77 *
0.01 *
0.07 *

StaElevSta

1700.92 * Element Left OB *
0.96 * Wt. n~Val.

1699.96 * Reach Len. (ft) 20.00 *
1700.17 * Flow Area (sq ft)

* 0.287105 * Area (sq ft)
50.00 * Flow (cfs)
39.16 * Top Width {ft}
7.87 * Avg. Vel. (ft/s)
0.16 * Hydr. Depth (ft)
93.3 * Conv. (cfs)

20.00 * wetted Per. (ft)
1699.80 * Shear (lb/sq ft)

1.00 * Stream Power (lb/ft s) *
0.67 * Cum Volume (acre-ft)
0.11 * Cum SA (acres)

RIVER: CloudBurst Wash
RS: 420

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

* E.G. Elev (ft)
* Vel Head (ft)
* W.S. Elev (ft)
* critW.S. (ft)
* E.G. Slope (ft/ft)
* Q Total (cfs)
* Top Width. (ft)
* vel Total (ft!s)
* Max ChI Dpth (ft)
* Cony. Total (cfs)
* Length Wtd. (ft)
* Min Ch EI (ft)
* Alpha
* Frctn Loss (ft)
* C & E Los s _( f t )

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

-100.8 1705 -36.5 1704.3 -21.7 1704.2 -19.5 1699.8 1699.8

19.5 1699.8 21.7 1704.2 66 1726.5

Manning's nValues num= 3

Sta n Val Sta n Val Sta n Val

************************************************
-100.8 .03 -36.5 .03 66 .03

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.

-36.5 66 20 20 20 .1 .3

Left Levee Station= -202 Elevation= 1726

CROSS SECTION OUTPUT Profile #PF#l

INPUT
Description: Cloud Burst Flowline Sta: 4+20
Station Elevation Data num= 8

Sta Elev Sta Elev Sta Elev

CROSS· SECTION
REACH: Cloud-A1

-*** *********** ******************************************************************•

Warning: The energy equation could not be balanced within the specified number of iterations. The
program selected the water surface that had the least amount of error between computed

and assumed values.
warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less

than 0.7 or greater than 1.4. This may indicate the need for additional cross sections.

CROSS SECTION OUTPUT Profile #PF#2
***********************************************************************************************

* E.G. Elev (ft) 1700.70 * Element Left OB * Channel * Right OB *

* Vel Head (ft) 0.40 * Wt. n-Val. 0.030 *

* W.S. Elev (ft) 1700.30 * Reach Len. (ft) 20.00 * 20.00 * 20.00 *

* Crit W.S. (ft) 1700.39 * Flow Area (sq ft) 19.64 *

* E.G. Slope (ft/ft) * 0.027369 * Area (sq ft) 19.64 *

• * Q Total (cfs) 100.00 * Flow (cfs) 100.00 *
* Top Width (ft) 39.50 * Top Width (ft) 39.50 *

* Vel Total (ft/S) 5.09 * Avg. Vel. (ft/s) 5.09 *
* Max ChI Dpth(ft) 0.50 * Hydr. Depth (ft) 0.50 *
* Conv.Total (cfs) 604.5 * Conv. (cfs) 604.5 *

* LengthWtd. (ft) 20.00 * Wetted Per. (ft) 40.12 *



CROSS SECTION OUTPUT Profile#PF#7
** * * * * * ** ** * * ** * ** ** ** * * *** ** * *** ** * * *** * * ** * * ** * * ** * ** * **

•

•

•

1701. 49 * Element
0.82 * Wt. n -Val.

1700.67 * Reach Len. (ft)
1700.88 * Flow Area esqft)

* 0.027412 * Area (sq ft)
250.00 * Flow (cfs)

39.87 * Top width (ft)
7 . 29 * Avg. Ve1. ( f t / s )
o. 87 * Hydr. Depth ( f t )

1510.0 * Cony. (cfs)
* wetted Per. (ft)

1699.80 * Shear (Ib/sqft)
1.00 * Stream Power (lb/ft s)
0.57 * Cum Volume (acre-ft)
0.06 * Cum SA (acres)

1703.26 * Element

I

* 0.10 * Wt. n-Val.
1703.16 * Reach Len. (ft)

* Flow Area (sq ft)
* 0~000637 * Area (sq ft)

350.00 * Flow (cfs)
42.36 * Tap ,Width (ft)

2.56 .. Avg. Vel. (ft/s)
3.36 * Hydr. Depth (ft)

Hydraulic jump has occurred between

* E.G. Elev (ft)
* Vel Head (ft)
* W.S. Elev (ft)
* Crit W.S. (ft)
* E.G. Slope (ft/ft)
* Q Total (cfs)
* TOp width (ft)
* Vel Total (ft/s)
* Max ChI Dpth (ft)
* Conv. Total (cfs)
* Length Wtd. (ft)
* Min Ch El (ft)
* Alpha
* Frctn Loss (ft)
* C& E Loss (ft)
**** * * ******* * *** ** ***** ** ** ** * ** *** ** ** ** **** * ** ****** *****ili*,ir*'~*"r**,:'/1'1**:** *!iHr**,rt *.~* ..,*,*, * * ***** ***

* Min Ch El (ft) ... 1699.80 * Shear (lb/sq ft)
* Alpha I'" 1. 00 * Stream Power (lb/ft s
* Frctn Loss (ft) 0.43 * Cum Volume (acre-ft)
* C & E Lass (ft) 0.00 * Cum SA (acres)
** * * * * *** * ***** * ** *** "" *1 ***** ***** * *** '* * * * *** * '* **** * ... ******* ~I*:~ * ,~* ..,* *ih~* ~ ***1* ** * ,rt *,. * -A, * '*, *** ** ** * ,* *

CROSS SECTION OUTPUT Profile #PF#3
**** ** ***** ******* *****1*** * ** *** * * * * * ** *** * * * *** *** * *** * * **
* E.G. Elev (ft) * 1700.98 * Element
* Vel Head (ft) * 0.53 * Wt. n-Va1.
* W.S. Elev (ft) 1700.46 * Reach Len. (ft)
* Crit W.S. (ft) 1700.57 * Flow Area (sq ft)
* E.G. Slope (ft/ft) * 0.025236 * Area(sq ft)
* Q Total (cfs) 150.00 * Flaw (cfs)
* Top Width (ft) 39.66 * Top width (ft)
* Vel Total (ft/s) 5.82 * Avg. Vel. (ft/s)
'* Max ChI Dpth (ft) 0.66 * Hydr. Depth (ft)
* Cony. Total (cfs) 944.2 '* Cony. (cfs)
* LengthWtd. (ft) 20.00 * Wetted Per. (ft)
* Min Ch El (ft) 1699.80 * Shear (lb/sqft)
* Alpha 1.00 * Stream·Power (lb/ft
* FrctnLoss (ft) I * 0.48 * Cum Volume (acre-ft)
* C & E Loss (ft) II *0.01 * Cum SA (acres)

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

CROSS SECTION OUTPUT .' Profile#PF#4
** ** * * * * *** ** *** **** * ***** ** * * *** * * *** * * * *** * * *** * * *** ** ***~I*'**,~*-A,**'I***:***loIr*·**,/r*,r * -A, * ... *** ** ** ..r,,,,,,,
* E.G. Elev (ft) I 1701.25 * Element
* Vel Head (ft) 0.68 * Wt. n-Val.
*w.S. Elev (ft) 1700.56 * Reach Len. (ft)
* Crit W.S. (ft) I 1700.73 ,* FlowArea esq ft)
* E.G. Slope (ft/ft) * 0.026862 * Area(sq ft)
* Q Total (cfs) 200.00 * Flow (cfs)
* Tap Width (ft) 39.76 * Top Width (ft)
'* Vel Total (ft/s) 6.64 * Avg.Vel. (ft/s)
* Max ChI Dpth (ft) 0.76 * Hydr. Depth (ft)
'* Cony. Total (cfs) 122.0.3 * Cony. (cfs)
'* Length wtd. (ft) 20.00 * Wetted Per. (ft)
'* Min Ch EI (ft) 1699.80 * Shear (lb!sqft)
* Alpha 1.00 * Stream power (lb/ft
* Frctn Loss (ft) 0.53 * Cum Volume (acre-ft)
* C& E Loss (ft) 0.04 * Cum SA (acres)
** ** * * **** ** * * ** ***** ***** ** ***** * * ** **** * * * ** ** ***** * ***** ,*11*',ir:*,'*"'* *"!'I',ir*i** *1** ,* * ,rt* ,. *...,* ,*, * *******,**

**** **** *** *** ** ****** *********** * * ** * * * ** * * *** *** * **** ** ***11*,1(*,.:* -A, * *ii'k'**,**"H**·;, * ,rt*" * '-A' **.******* * '*'*

CROSS SECTION OUTPUT Profile· #PF#6
** * ** ** * * * * * * ** *** *** **r· * * * * ** * *. * ** *** * ** *. *, * * *, *** * ** * ** * * * *
* E.G. Elev (ft) . * 1702.04 * Element
* Vel Head (ft) I * 0.21 * Wt.n-val.
* W.S. Elev (ft) 1701.82 * Reach Len. (ft)
* Crit w.S. (ft) I * 1701.02 * Flow Area (sq ft)
* E.G.Slap,e (ft/ft) * 0.002446 * Ar,ea.(sq, ft)
* Q Total (cis) 300.00 * Flow (cfs)
* Top width (ft) 41.02 * Top Width (ft)
* Vel Total (ft/s) I * J.71 * Avg. Vel. (ft/s)
* Max ChI Dpth (ft) 2.02 * Hydr. 'Depth (ft)
* ConY . Total (cfs) 6065.8 * Conv. (cfs)
* Length wtd. (ft) 20.00 * Wetted Per. (ft)
* Min Ch EI (ft) I 1699.80 * Shear (lb/sq ft)
* Alpha * 1.00 * Stream Power (lb/ft s)
* Frctn Loss (ft) 0.03 * Cum Volume (acre-ft)
* C & E Loss (ft) 0.03 * Cum SA (acres)
**** ** ** ****** *** ** ** ** ******** *** ** ** ** * ** ** *** **** * ** ** **;~;**,~*-Ar* .'f«i*****i*i*·**,1r *,r *,'11,* .'*** ***** ,* *

* E.G. Elev (ft)
* Vel Head· (ft)
* w. S. Elev (ft)
* Crit W.S.(ft)
* E.G. Slope (ft/ft)
* Q Total (cfs)
* Top Width (ft)
* Vel Total (ft/s)
* Max ChI Dpth (ft)

Nate:

-CROSS SECTION OUTPUT



• * ConY . Total (cfs)
* Length Wtd.(ft)
* Min Ch El (ft)
* Alpha
* Frctn Loss (ft)
* C & e Loss (ft)

13866.5 * Conv. (cfs)
20.00 * wetted Per. eft)

1699.80 * Shear (lb/sq ft)
1.00 * Stream Power (lb/ft s) *
0.01 * Cum Volume (acre-ft)
0.01 * Cum SA (acres)

13866.5 *
46.51 *

0.12 *
0.30 *
0.31 *
O. 09 *

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

CROSS SECTION OUTPUT Profile #PF#8
****** **** ******** ************** ** ***** ** *** ********** **** *** **** ****** ****** ***** *** *** **** ***
* E.G .. Elev (ft)
* Vel Head (ft)
* W. S. Elev (ft)
* Crit W.S. (ft)
* E .G.Slope (it/ft)
* Q Total (cfs)
* Top Width (ft)
* Vel Total (ft/s)
* MaxChl Dpth (ft)
* Conv .. ·Total (cfs)
* Length Wtd. (ft)
* Min Ch EI (ft)
* Alpha
* Frctn LoSS (f t)
* C & E LOSS (ft)

1704.73 * Element
0.06 * Wt. n-Val.

1704.68 * Reach Len. (ft)
* Flow Area (sq ft)

* 0.000313 * Area (sqft)
400.00 * Flo~ (cfs)

93.62 * Top Width (ft)
1.86 * Avg. Vel. (ft/s)
4.88 * Hydr. Depth (ft)

22623.4 * Conv. (cfs)
20.00 * Wetted Per . (ft)

1699.80 * Shear (lb/sq ft)
1.05 * Stream Power (lb/ft s) *
0.00 * CumVolume(acre- ft)
0.01 * Cum SA (acres)

Left OB *
0.030 *
20.00 *

6.47 *
6.47 *
1.86 *

34.47 *
0.29 *
0.19 *

105.0 *
34.47 *

0.00 *
0.00 *
0.01 *
0.04 *

Channel * RightOB *
0.030 *
20.00 * 20.00 *

208.42 *
208.42 *
398.14 *
59.14 *
1. 91 *
3.52 *

22518.4 *
64.70 *

0.06 *
0.12 *
0.45 *
0.10 *

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

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less
than 0.7or greater than 1.4. This may indicate the need for additional cross sections.

CROSS SECTION OUTPUT Profile#PF#9

•

******************************************************************~*********.******************

* E.G. Elev (ft) 1707.01 * Element Left OB * Channel * Right OB *
* Vel Head (ft) 0.02 * Wt. n-Val. 0.030 * 0.030 *
* W.S. Elev (ft) 1707.00 * Reach Len. (ft) 20.00 * 20.00 * 20.00 *
* CritW.S. (ft) * Flow Area (sq ft) 150.79 * 350.97 *
* E.G. Slope (ft/ft) * 0.000054 * Area (sq ft) 150.79 * 350.97 *
* Q Total (cfs) 468.00 * Flow (cfs) 94.58 * 373.42 *
* Top Width (ft) 128.05 * Top Width (ft) 64.30 * 63.75 *
* Vel Total (ft/s) 0.93 * Avg. Vel. (ft/s) 0.63 * 1. 06 *
* Max ChI Dpth (ft) 7.20 * Hydr. Depth (ft) 2.35 * 5.51 *
* Cony. Total (cfs) 63912.4 * Cony. (cfs) 12916.8 * 50995.6 *
* LengthWtd. (ft) 20.00 * Wetted Per. (ft) 66.30 * 69.86 *
* Min Ch El (ft) 1699.80 * Shear (lb/sq ft) 0.01 * 0.02 *
* Alpha 1.13 * Stream Power (lb/ft s) * 0.00 * 0.02 *
* Frctn Loss (ft) 0.00 * Cum Volume (acre-ft) o ~ 20 * 0.68 *
* C &E Loss (ft) 0.00 * Cum SA (acres) 0.09 * 0.10 *
***********************************************************************************************

Warning: The cross-section end points had to be extended vertically for the computed water surface.

CROSS SECTION
REACH: Cloud-AI

RIVER: CloudBurst Wash
RS: 400

INPUT
Description: Cloud Burst Flowline Sta: 4+00
Station Elevation Data num= 7

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
****.***************************************************************************

-100.4 1705 -30 1704.5 -20 1699.5 1699.5 20 1699.5
30 1704.5 65.7 1726.5

Manning's n Values num= 3
Sta n Val Sta n Val Sta n Val

**~*****~***************************************

-100.4 .03 -30 .03 65.7 .03

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contra Expan.
-30 65.7 20 20 20 .1 .3

Left Levee Station= -202 Elevation= 1726

CROSS SECTION OUTPUT Profile #PF#l
*******.***************************************************************************************

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

Warning: /The energy equation could not be balanced within the specified number of iterations. The
program selected the water. surface that. had the least amount of error between computed
and assumed values.

Warning: The·velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for
additional cross sections.•

* E.G. Elev (ft)
'* Vel Head (ft)
* W.S. Elev (ft)
'* Crit W.S. (ft)
* E.G. Slope (ft/ft)
* Q Total (cfs)
* Top Width (ft)
'* Vel Total (ft/ s)
* Max· ChI Dpth( ft)
* Conv. Total (cfs)
* Length Wtd. (ft)
* Min Ch El (ft)
'* Alpha
* Frctn Loss (ft)
* C & E Loss (ft)

1704.41 * Element Left OB *
4.84 * Wt. n-Val.

1699.57 * Reach Len. (ft) 20.00 *
1699.86 * Flow Area (sqft)

* 4.382594 * Area (sqft)
50.00 * Flow (cfs)
40.28 * Top Width (ft)
17.65 * Avg. Vel. (ft/s)

0.07 * Hydr.Depth (ft)
23.9 * Conv. (cfs)

20.00 * Wetted Per. (ft)
1699.50 * Shear (lb/sq ft)

1.00 * Stream Power (lb/ft s) *
1.01 * Cum Volume (acre-ft)
0.23 * Cum SA (acres)

Channel * Right OB *
0.030 *
20.00 * 20.00 *

2.83 *
2.83 *

50.00 *
40.28 *
17.65 *

0.07 *
23.9 *

40.32 *
19.22 *

339.33 *
0.01 *
0.05 *



CROSS SECTION OUTPUT #PF#5

•

•

•

#PF#4

1701.17 * Element
0.27 * Wt. n-Val.

1700~89 * Reach Len. (ft)
1700.54 * Flow Area(sq ft)

* 0.005107 * Area(sq ft)
250.00 * Flow (cfs)

45.57 * Top Width (ft)
4.19 * Avg. Vel. (ft/s)
1.39 * Hydr.Depth (ft)

3498.2 * Conv.(cfs)
20.00 * Wetted Per. (ft)

1699.50 * Shear (lb/sq ft)
1 •. 00 * Stream Power (lb/ft s)
0.04 * Cum Volume (acre-ft)
0.06 * Cum SA (acres)

1700.84 * Element
0048 * Wt. n-Val.

1700.36. * Reach Len. (ft)
1700.40 * Flow Area· Csq ft)

* 0.016676 * Area (sq ft)
200.00 * Flow (cfs)

43.43 * TOp Width (ft)
5.59 * Avg. Vel. (ft/s)
o.86 * Hydr~.Depth (ft)

1548.8 * Conv. (cfs)
20~00 * Wetted Per. (ft)

1699.50 * Shear (lb/sq ft)
1.00 * Stream Power (lb/ft s)
0.38 * Cum VOlume (acre-ft)
0.07 * Cum SA (acres)

* E.G. Elev (ft)
* Vel Head (ft)
* W.S. Elev (ft)
* CritW.S. (It)
* E.G. Slope (ft/ft)
* QTotal (cfs)
* Top Width (ft)
* Vel Total (ft/s)
* Max ChI Dpth (ft)
* Conv. Total (cfs)
* Length Wtd.(ft)
* Min ChEl (ft)
* Alpha
* Fretn Loss (it)
* C & E Loss (ft)

* E.G. Elev (ft)
* Vel. Head (ft)
* W.S. Elev(ft)
* Crit W.S. (ft)
* E.G. Slope (ft/ft)
* Q Total (cfs)
* Top Width (ft)
* Vel Total (ft/s)
* Max ChI Dpth (ft)
* Cony. Total (cfs)
* Length Wtd. (ft)
* MinCh EI (ft)
* Alpha
* Frctn Loss .(ft)
* C &E Loss (ft.)

CROSS SECTION OUTPUT

***********************l********* ***** **** ***** ***** **** ****

I

Warning: The conveyance ratio (upstream conveyance divided
than O. 70r gre ter than 1.4. This may indicate

warning: The energy loss .. was greater than 1.0 ft (0.3 m). beq~lee.ll:t.heiliC'u~~r~~it

section. This ay indicate the need for additional
Warning: During the supercritical standard step calculations lit\:heUifi,n~i;l.

computed is grelter than the upstream energy. This ....... :.'._:.~ ..... ~~i~!'._
check', your data:' ii,

:~~;: *:~:::~~*~~~~****!:~~:::*~~:~:********* ************* *'i!lIf!r'l(*,,,"\*~r*'I<'i~-i',Ir*i***:****,1< * ~r *'Ie'* ********* *
* E.G. Elev (ft) 1 * 1700.39 * Element
* Vel Head (ft) 0.41 * Wt. n-Val.
* W.S. Elev (ft) 1699.97 * Reach Len. (ft)
* Crit W.S. (ft) I 1700.07 * Flow Area (sq ft)
* E.G. Slope (ft/ft) * 0.030583 * Area (sq ft)
* QTotal (cfs) I 100.00 * Flow (cfs)
* Top Width (ft) . * 41.89 * Top Width (ft)
* Vel Total (ft/s) 'I * 5.16 * Avg. Vel. (ft/s)
* Max ChI Dpth (ft) 0 J47 * Hydr . Depth (ft)
* Conv. Total (cfs) II * 571.8 * conv. '. (cfs)
* Length Wtd. (ft) * 20.00 * Wetted Per. (ft)
* Min Ch El (ft) I * 1699~50 * Shear (lb/sq ft)
* Alpha 1.00 * Stream Power, (lb/ft s)
* Frctn Loss (ft) 0041 * Cum Volume (acre-ft)
* C & E Loss (ft) 0.04 * Cum SA (acres)
*** ** ****** ***** ** *** *** ** ********* ** *** ****** ******* *** ** **'1111***,,,"*;, * 'lI·ii** *:***i,*** *,1<*;, **,** *****;** * 1<

*** ****** **** *** ** ** ******** *** ****** *** **** ******* ****** *** ;tll*·**,rr·*~,**·~**;** *1* *'**,Ir*~,** *** ** ***.***

Warning: The energy equ tioncould not be balanced withinth
program select d. the water surface that had the lea
and assumed va Ues.

***** **** ********* ***** *** ********** **** **** ****** **** *** **,*11***>,/r,'*;'*'lI,!!;d*,*:***i****,Ic*.;, *-11, **,*********

Warning: The energy equ tion' could not' be balanced within th'l:iIi";;'l;ip,tz:I.i,;_L.J..~I.:~q

program select d the water surface' that had the lea
and assumed values.

CROSS SECTION OUTPUT ' .!profile #PF#3
******************** ** **** **** **** **** ************ ******** ** 'lIt11*''''>*,I<*~' **'!*i* *:**,*1* * ,* *,1< *~, * 'Ie' ******** ,* **
* E. G. Elev (ft) 11 * 1700 ',62 * Element
* Vel Head (ft) * 0.43 * Wt. n-Val.
* W.S. Elev (ft) 1* 1700:19 * Reach Len. (ft)
* Crit W.S~ (ft) * 1700.25 * Flow Area Csq ft)
* E.G. Slope (ft/ft) ... 0.019722, * Area (sq ,ft)
* Q Total (cfs) 150.00 * Flow (cfs)
* Top width (ft) 42.75 * Top width (ft)
* Vel Total (ft/s) 5.27 * Avg. Vel. (ft!s)
* Max ChI Dpth (ft) 0.69 * Hydr . Depth (ft)
* Cony. Total (cfs) 1068.1 * Cony .. (cfs)
* Length Wtd.(ft) 20.,00 * Wetted Per. (ft)

.* Min Ch El (ft) 1699.50 * Shear i (lb/sq ft)
* Alpha 1.00 * Stream Power (lb/ft s)
* Frctn Loss (ft) I' * 0.84 * Cum Volume (acre-ft)
* C & E Loss (ft) ..., * 0.05 * Cum SA (acres) •.
****.**************••**1,****1**1••********1**.***.*********

Warning: The energy equ Ition could not be balanced within th
program select d the water surface. that had the lea
and assumed va ues.



• Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less
than 0.7 or greater. than 1.4. This may indicate the need for additional' cross sections.

Note: Hydraulic jump has occurred between this cross section and the previous upstream section.

CROSS SECTION OUTPUT Profile #PF#6
******************************~********************.*******************************************

Channel * Right OB ** E.G. Elev (ft)
* Vel Head (ft)
* W.S. Elev (ft)
* CritW. S. (ft)
* E.G. Slope tft/ft)
* Q Total (cfs)
* Top Width (ft)
* vel Total (ft/s)
* Max Chl· Dpth (ft)
* Conv.Total (cfs)
* Length Wtd. (ft)
* Min Ch El (ft)
'* Alpha
* FrctnLbss (ft)
* C & E Loss (ft)

1701.98 * Element LeftOB *
0.13 * Wt. n-Val.

1701.85 * Reach Len. (ft) 20.00 *
* Flow Area (sq·.·ft)

* 0.001253 * Area (sq ft)
300.00 * Flow (cfs)

49.40 * Top Width (ft)
2.86 * Avg. Vel .. (ft/s)
2.35 * Hydr . Depth (ft)

8475~5 * Conv.(cfs)
20.00 * Wetted Per. eft)

1699.50 * Shear (lb/sq ft) "
1.00 * stream Power (lb/ft s) *
0.01 * Cum Volume (acre-ft)
0.02 * Cum SA (acres)

0.030
20.00

105.03
105.03
300.00

49.40
2.86
2.13

8475.5
50.51

0.16
0.46
0.15
0.06

20.00 *

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

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less
than O.7or greater than 1.4. This may indicate the need for additional cross sections.

CROSS SECTION OUTPUT Profile #PF#7
***********************************************************************************************

..*** ***** ** ********* **'*** ************ **** *** ******* ** ** ** ** ******* *** ***** ** **** **** **** ***** ***

Warning: The conveyance ratio' (upstream conveyance divided by downstream conveyance) is less
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections.•

* E.G. Elev(ft)
* Vel Head (ft)
* W.S. Elev(ft)
* Cr i t W. S. ( f t )
* E.G. Slope ~ft/ft)

* Q Total (cfs)
* Top Width (ft)
* Vel Total (ft/s)
* Max ChI Dpth(ft)
* Cony. Total (cfs)
* LengthWtd. (ft)
* MinCh El(ft)
* Alpha
* Frctn Loss (ft)
* C & E Loss (ft)

CROSS SECTION OUTPUT

1703.24 * Element
0.06 * Wt. n-Val.

1703.17 * Reach Len. eft)
* Flow Area (sq ft)

* 0.000368 * Area (sqft)
350 . 00 * Flow (c f s )

54.70 * Top Width (ft)
2.01 * Avg. Vel. (ft/s)
3.67 * Hydr. Depth eft)

18254.9 * Conv.(cfs)
20.00 * Wetted Per. (ft)

1699.50 * Shear (lb/sq ft)
1.00 * Stream Power (lb/ft s) *
0.00 * Cum Volume (acre-ft)
0.01 * Cum SA (acres)

Profile #PF#8

Left OB * Channel * Right OB *
0.030 *

20.00 * 20.00 * 20.00 *
173.99 *
173.99 *
350.00 *
54.70 *
2.01 *
3.18 *

18254.9 *
56.43 *

0·.07 *
0.14 *
0.23 *
0.07 *

* E.G. Elev (ft) 1704.72 * Element Left OB * Channel * Right OB *
* Vel Head (ft) 0.04 * Wt. n-Val. 0.030 * 0.030 *
* W.S. Elev (ft) 1704.69 * Reach Len. (ft) 20.00 * 20.00 * 20.00 *
* Crit W.S. eft) * Flow Area (sq ft) 2.41 * 261.14 *
* E.G. Slope (ft/ft) * 0.000143 * Area (sqft) 2.41 * 261.14 *
* Q Total (cfs) 400.00 * Flow (cfs) 0.29 * 399.71 *
* Top Width (ft) 86.37 * Top Width (ft) 26.07 * 60.30 *
* Vel Total (ft/s) 1.52 * Avg. Vel. (ft/s) 0.12 * 1.53 *
* Max ChI Dpth eft} 5.19 * Hydr. Depth (ft) 0.09 * 4.33 *
* Cony. Total (cfs) 33501.8 * Cony. (cfs) 24.5 * 33477.4 *
* Length Wtd~ (ft) 20.00 * Wetted Per. (ft) 26.07 * 62.71 *'
* Min Ch El (ft) 1699.50 * Shear (lb/sq ft) 0.00 * 0.04 *'

* Alpha 1. 02 * Stream Power (lb/ft s) * 0.00 * 0.06 *
* FrctnLoss (ft) 0.00 * Cum Volume (acre-ft) 0.00 * 0.34 *
* C & E Loss (ft) 0.01 * Cum SA (acres) 0.03 * 0.07 *
***********************************************************************************************

warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less
than' 0.7 or greater than 1.4. This may indicate the need for additional cross sections.

CROSS SECTION OUTPUT Profile #PF#9
**************************************************************'******'***************************

*******************************************************'**'****'*'**'*************'******************

warning: The cross-section end points had to be extended vertically for the computed water surface.•

* E.G. Elev (ft)
* Vel Head (ft)
* W.S. Elev(ft)
* Crit W.S. (ft)
*' E.G. Slope (ft/ft)
* Q Total (cfs)
*' Top<Width (ft)
* Vel Total (ftls)
* Max ChI Dpth (ft)
*' Conv. Total (cfs)
* Length Wtd. (ft)
* Min Ch El(ft)
* Alpha
* Frctn Loss (ft)
* C &E Loss (ft)

CROSS SECTION
REACH: Cloud-Al

1707.01 * Element
0.01 * Wt. n-Val.

1707.00 * Reach Len. (ft)
* Flow Area (sq ft)

* 0.000035 * Area (sq ft)
468.00 * Flow (cfs)
134.45 * Top Width (ft)

0.83 * Avg. vel. (ft/s)
7.50 * Hydr. Depth (ft)

79622.4 * Conv. (cfs)
20.00 * Wetted Per. (ft)

1699.50 * Shear (lb/sq ft)
1.18 * Stream Power (lb/ft s) *
0.00 * Cum volume (acre-ft)
0.00 * Cum SA (acres)

RIVER: CloudBurst Wash
RS:380

Left OB *
0.030 *
20.00 *

158.13 *
158.13 *

77.49 *
70.40 *
0.49 *
2.25 *'

13184.3 *'
72.40 *
0.00 *'
0.00 *
0.13 *
0.06 *

Channel * Right OB *
0.030 *
20.00 *' 20.00 *

404.82 *
404.82 *
390.51 *

64.05 *
0.96 *
6.32 *

66438.1 *
67.12 *

0.01 *
0.01 *
0.50 *
0.07 *'



•

•

•

for

20.00 *

20.00 *

* Right OB *

o.03 a *
20.00 *
12.17 *
12.17 *
50. 00 *
57.85 *
4.11 *
0.21 *

212.9 *
57.95 *

0.72 *
2.97 *
0.01 *
O.

o
20.00 *
27.59 *
27.59 *

150.00 *
58.90 *
5.44 *
0.47 *

822.1 *
59.13 *

0.97 *
5.27 *
0.01 *
o

.030 *
. 00 *

25.46 *
25.46 *

100.00 *
58.76 *
3.93 *

- 0.43 *
720.6 *
58.97 *

0.52 *
2.04 *
0.01 *
0.03 *

n
3
Sta

(ft)
(sq ft)

* Area .(sq ft)
* Flow (cfs)
* Top Width (ft)
* Avg. Vel. (ft/s)
* Hydr. D~pth (ft)
* Cony. (cfs)
* Wetted Per. (ft)
* Shear (lb/sqft)

66.7

-28.5 1699.2

Sta: 3+80
7
Sta Elev

Left Channel
20 20

-202 Ele~ation=

.03-98.7

* E.G. Elev (ft)
* Vel Head (ft)
* W.S. Elev (ft)
* Cr i t w. S. ( f t )
* E.G. Slope (ft/ft)
* Q Total (cfs)
* Top width (ft)
* Vel Total (ft/s)
* Max ChI Dpth (ft)
* Conv.· Total (cfs)
* Length Wtd. (ft)
* Min Ch El(ft)

Elev (ft)
* Vel Head ·(ft)
* W. S. Elev at)
* Crit W.S. (ft)
* E.G. Slope (ft/ft)
* Q Total (cfs)
* Top Width (ft)
* Vel Total (ft/ s)
* Max ChI Dpth (ft)
* Conv. Total (cfs)
* Length Wtd. (ft)
* Min Ch EI (ft)
* Alpha
* Fretn
* C&E

Warning:

* E .G.Elev(ft)
* Vel Head (ft)
* W.S. Elev (ft)
* Crit W.S. (ft)
* E.G. Slope (ft/ft)
* Q Total (cfs)
* Top· Width (ft)
* Vel Total (ft/ s)
* Max Chi Dpth (ft)
* Cony. Total ·(cfs)
* Length Wtd. (ft)
* Min Ch El (ft)
* Alpha
* Frctn
* C & E

CROSS

Warning:

Warning:

* E.G. Elev (ft)
* Vel Head (ft)
* W.S. Elev (ft)
* Crit W.S. (ft)
* E.G. Slope (ft/it)
* Q Total (cfs)
* Top Width (ft)
* Vel Total (ft/s)
* Max ChI Dpth (ft)
* Cony. Total (cfs)
* Length Wtd. (ft)
* Min. Ch El (ft)
* Alpha
* Frctn Loss (ft)
* C & E Loss (ft)

CROSS SECTION OUTPUT

Bank Sta: Left
-38.7

Left Levee

Manning's n Values
Sta n Val



***********************************************~***********************************************• * Alpha
* Frctn Loss (ft)
* C & E Loss (ftl

1.00 * Stream Power (lb/ft s) *
0.47 * cum Volume (acre-it)
0.01 * Cum SA (acres)

7.22 *
0.03 *
0.03 *

Warning: The conveyance ratio (upstream conveyance divided by downstream· conveyance) is less
than 0.7 or greater than 1.4. This may indicate the need for additional cross sections.

CROSS SECTION OUTPUT Profile #PF#5
** * *** * * ***** ****** * ** * * ***** ** ** * ******** ** * ** *** * * * ** *** ****** *** * * *** * ** * **** *** * * * * ** ** * ***

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

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less
than 0.7.or greater than 1.4. This may· indicate the need for additional cross sections.

***********************************************************************************************•

* E.G. Elev (ft)
* Vel Head (ft)
* W.S. Elev (ft)
* CritW. S. (ft)
* E.G. Slope (ft/ft)
* QTotal(cfs)
* Top Width (ft)
.. Vel Total (ft/s)
* Max ~hIDpth(ft)

* Conv. TotaL (cfs)
* Length Wtd.(ft)
* Min Ch EI (ft)
* Alpha
* Frctn Loss (ft)
* C & E Loss (f t)

CROSS SECTION· OUTPUT

* E.G.Elev (ft)
* VelHead (ft)
* W. S. EI ev ( f t )
* Crit w. S. (ft)
.. E.G. Slope (ft/ft)
* QTotal (cfs)
* Top Width (ft)
* Vel Total (ft/s)
* Max ChI Dpth (ft)
* Conv. Total (cf s)
* Length Wtd. (ft)
* Min Ch EI (ft)
* Alpha
* Frctn Loss (ft)
* C &E Loss (ft)

CROSS SECTION OUTPUT

1701.07 * Element Left OB *
0.08 * Wt. n-Val.

1700.98 * Reach Len. (ft) 20.00 *
* Flow Area (sq ft)

* 0.001105 * Area (sq ft)
250~00 * Flow (cfs)

64.14 .. Top Width (ft)
2~31 * Avg. Vel. (ft/s)
1.79 * Hydr. Depth (ft)

7519.4 * Cony. (cfs)
2~.OD * Wetted Per. (ft)

1699.20 * Shear (lb/sq ft)
1.00 * Stream Power (lb/ft s) *
0.01 * Cum Volume (acre-ft)
0.01 * Cum SA (acres)

Profile #PF#6

1701.94 * Element Left OB*
0.05 * Wt. n-Val.

1701.89 * Reach Len. (ft) 20.00 *
* Flow Area· (sq ft)

* 0.000398 * Area (sq ft)
300.00 * Flow (cfs)

67.76 * Top Width (ft)
1. 79 * Avg. Vel. (ft/s)
2.69 * Hydr. Depth (ft)

15031.2 * Conv. (cfs)
20.00 * Wetted Per. (ft)

1699.20 * Shear (lb/sq ft)
1.00 * Stream Power (lb/ft s) *
0.01 * Cum Volume (acre-ft)
0.01 * Cum SA (acres)

Profile#PF#7

Channel * Right OB ..
0.030 *
20.00 * 20.00"

108.12 *
108.12 *
250.00 *

64.14 *
2.31 ..
1. 69 *

7519.4 *
64.98 *
0.11 *
0.27 *
0.06 *
0.03 *

Channel .. Right OB *
0.030 *
2~.OO * 20.00 *

167.84 *
167.84 *
300.00 *

67.76 *
1.79 *
2.48 *

15031.2 *
69.03 *

0.06 *
0.11 *
0.09 *
0.03 *

** * ** ** ** *** * * * ** ** ** * * * ** *** * * ** * * ** * * * * * *** * ** * * * *** * ** * ** ** ** ** ** * * ** ** * ** *** * * * * * * **** * * * **
* E.G. Elev (ft) 1703.22 * Element Left OB * Channel * Right OB *
* Vel Head· (ft) 0.03 * Wt. n-Val. 0.030
* vl.S. Elev (ft) 1703.19 * Reach Len. (ft) 20.00 * 20.00 20.00 *
* erit W.S. (ft) * Flow Area (sq ft) 259.60
* E.G. Slope (ft/ft) * 0.000141 * Area (sq ft) 259.60
* Q Total (cfs) 350.00 * Flow (cfs) 350.00
* Top Width (ft) 72.98 * Top width (ft) 72.98
* Vel· Totc;il (ft/s) 1.35 * Avg. Vel. (ft/s) 1.35
* Max ChI Dpth (ft) 3.99 * Hydr. Depth (ft) 3.56
* Cony. Total (cfs) 29457.5 * Cony. (cfs) 29457.5
* Length Wtd. (ft) 20.00 * Wetted Per. (ft) 74.86
* Min Ch EI( ft) 1699.20 * Shear (lb/sq ft) 0.03
* Alpha 1. 00 * Stream Power (lb/ft s) * 0.04

* Frctn Loss (ft) 0.00 * Cum Volume (acre-ft) 0.14
* C &E Loss (ft) 0.00 * Cum SA (acres) 0.04

CROSS· SECTION OUTPUT

* E.G. Elev (ft)
* Vel Head (ft)
* W. S. EI ev ( f t )
* Crit w. S. (ft)
* E.G. Slope (ft/ft)
* Q Total (cfs)
* Top Width (ft)
* Vel Total (ft! s)
* Max ChI Dpth (ft)
* Conv. Total (cfs)
* Length Wtd. (ft)
* Min Ch EI(ft)
* Alpha
* Frctn Loss (ft)
* C & E Loss (ft)

Profile #PF#8

1704.71 * Element
0.02 * Wt. n-Val.

1704.70 * Reach Len. (ft)
* Flow Area (sq ft)

* 0.000060 * Area (sq ft)
400.00 * Flow (cfs)
111.89 * Top Width (ft)

1.05 * Avg. Vel. (ft/s)
5.50 * Hydr. Depth (ft)

51602.4 * Cony. (cis)
20.00 * Wetted Per. (ft)

1699.20 * Shear (lb/sq ft)
1.03 * Stream Power llb/ft 5) *
0.00 * Cum Volume (acre-ft)
0.00 * Cum SA (acres)

Left OB *
0.030 *
20.00 *
6.74 *
6.74 *
0.88 *

33.99 *
0.13 *
0.20 *

113.5 *
33.99 *

0.00 *
0.00 *
0.00 *
0.01 *

Channel * Right OB *
0.030 *
20.00 * 20.00 *

373.51 *
373.51 *
399.12 *
77.90 *
1.07 *
4.79 *

51489.0 *
80.45 *

0.02 *
0.02 *
0.19 *
0.04 *

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

CROSS SECTION OUTPUT Profile #PF#9
***********************************************************************************************
* E.G. Elev (ft) 1707.01 * Element Left OB * Channel * Right OB *• * Vel Head (ft) 0.01 * Wt. n-Val. 0.030 * 0.030 *
* W.S. Elev lft) 1707.00 * Reach·Len. (ft) 20.00 * 20.00 * 20.00 *
* Crit W.S. (ft) * Flow Area. (sq ft) 140.93 * 556.21 *
* E.G. Slope (ft/ft) * 0.000018 * Area (sq ft) 140.93 * 556.21 *
* Q·Total (cfs) 468.00 * Flow (cfs) 51.77 * 416.23 *



•

•

•

* Right OB *

of iterations. The
between computed

computed water surface.

Right
20

1726

.0369.1.03

Lengths: Left Channel
20 20

-202 Elevation=

1699.28 * Element
0.13 * Wt .n-val.

1699.16 * Reach Len. (ft)
1699.16 * Flow Area [sq ft)

* 0.020669 *' Arealsq ft)
50.00 * Flow (cfs)
69.02 * Top Width (ft)
2.85 * Avg. Vel. (it/s)
0.26 * Hydr. Depth (ft)

347.8 * Conv. (cfs)
* Wetted Per. (ft)

1698.90 * Shear (lb/sq ft)
1.00 * Stream Power (lb/ft

* Cum Volume (acre-ft)
* Cum SA (acres)

Profile#PF#l

* ** *** ***** *' *'** *** *** **** *'" '**** *' *' *' '" *!1Ir'**,"*" **,.tri**i****'* 'If *,,~*'lIr* 'Ie' ********,**,/<*

-45

Right
69.11

Station':

.03-96.5

Bank Sta: Left
-45

-96.5 1705 -45 1704.4 -34 r 1698.9
45 1704.4 1726.5

Manning1s n' Values num= 3
Sta n Val Sta n Val Sta n Val

*"'* ** * * ***'*'*' ** * ** ** ** ** ** * ** ** * **'****'* * * '* * *** * **

CROSS SECTION OUTPUT

Left Levee

* Top Width (ft) 140~80 * Top Width (ft)
'" Vel Total (ft/s) 0.67 * Avg.Vel. (ft/s)
* Max, ChI Dpth (ft) 7.80 * Hydr. Depth (ft)
* Cony. Total (cfs) * 109095.5 * Cony. (cfs)
* LengthWtd. (ft) I. * 20.00 * Wetted Per. (ft)
* Min Ch E~. (ft) 1699.20 * Shear flb/sq ft)
* Alpha I * 1.14 * Stream Power (lb/ft
* Frctn Loss (ft)!. * 0.00 * Cum Volume (acre-tt)
* C & E Loss (ft) .1····.· *. 0.00* Cum SA (acres)
** * * * * ** ** * * ** * * *' ** * * * * ~ * **** * * *** * * *** * * * '* ** * * **** * * * * ** * * *!lfIr'** ,~* ~, * 'It- i1r i* * I*'**'.~ * 'If * ,~ * 'lIr * 'Ie' ** * ** **** *,* *

Warning, The cross-sec+ol1 end points had to be

CROSS SECTION JRIVER: CloudBurst wash
REACH: Cloud-A1 IRS: 360

)

INPUT
Description: Cloud Burst Flowline Sta: 3+80
Station Elevation Data num= 7

Sta Elev Sta Elev Sta Elev Sta
**** * ** * * *** ** * * ** ********* **** ** ** * ** * * ***** * ***** * ** ***** 'lii16l,'"*'~·*'''**·*'**:***1:",i*,1r*'''*

Elev (ft)
Head (ft)

* W.S. Elev (ft)
* Crit w.S.(ft)
* E.G. Slope (ft/ft)
* Q Total (cfs)
* Top Width (ft)
* Ve~ Total (ft/ s)
* Max Chl Dpth (ft)
* Cony. Total (cfs)
* Length Wtd. (ft)
* Min Ch El (ft)
* Alpha
* Frctn Loss (ft)
* C & E Loss (ft)

** * * * * ** ** * ** * *' * ** * **** ** * ** * * * ** * * * ** '" * * * ** * * * *** '" ** * * ** * ... *!lli",ft*\~.* 'lIr * *itl* '" '** * j'i\j* ,* * ~< * '1\, * 'II' * '* * ** ***'/r *,,, '*

CROSS SECTION OUTPUT

*' E.G. Elev (ft)

* Vel Head (ft)
* W.S. Elev(ft)
* Crit w. S., ( f t )
* E.G. Slope (ft/ft)
*' Q Total (cfs)
* TOp Width (ft)
* Vel Total (ft/s)
... Max ChI Dpth (ft)
* Conv.Total(cfs)
* Length Wtd. (ft)
* MinCh El (ft)
* Alpha
* Frctn Loss (ft)
* C E Loss (ft)

warning:

* E.G. Elev (ft)
* Vel Head (ft)
* W.S. Elev (ft)
* Crit W.S. (ft)
* E.G. Slope (ft/ft)
* Q Total (cfs)
* Top' width (ft)
* Vel Total (ft/s)
*' Max Chi Dpth (ft)

-* Conv.· Total (cfs)
* Length Wtd. (ft)
* Min ChEl (ft)
* Alpha "
* Frctn Loss (ft)
* C & E Loss (ft)



** *** ** * * ** ****** *********** ** ******** ** ************** *********************************** ******• CROSS SECTION. OUTPUT

* E.G.Elev (ft)
* Vel Head (ft)
* W.S. Elev (ft)
* CritW.S. (ft)
* E.G. Slope (ft/ft)
* Q'Total (cfs)

* Top Width (ft)
* Vel Total (ft/s)
* Max ChI Dpth (ft)
* Conv. Total (cfs)
* LengthWtd. (ft)
* Min Ch,EIUt)
* Alpha
* Frctn Loss (ft)
* C &E Loss (ft)

Profile#PF#4

1700.10 * Element
0.10 * Wt. n-Val.

1700.00 * ReachLen~ (ft)
1699.54 * Flow Area (sq ft)

* 0.002533 * Area (sq ft)
200.00 * Flow (cfs)

72.40 * Top width (ft)
2.59 * Avg. Vel. (ft/s)
1.10 * Hydr.Depth (ft)

3973.6 * Cony. (cfs)
* Wetted Per. (ft)

1698.90 * Shear (lb/sqft)
1.00 * Stream Power (lb/ft s) *

* Cum Volume (acre-ft)
* Cum SA (acres)

Left OB * Channel * Right OB *
0.030 *

77.22 *
77.22 *

200.00 *

72.40 *
2.59 *
1.07 *

3973.6 *
72.92 *

0.17 *
0.43 *

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

Note: Hydraulic jump has occurred between' this cross section and the previous upstream section.

CROSS SECTION OUTPUT Profile #PF#5

*** ** ******** ******* *** ***** *** ** ** ******* ** ****** ***** ** *** ** ** ****** *** ******* **** ** *********
* E.G. Elev(ft)
* Vel Head (ft)
* W.S. Elev(ft)
* Crit W.S. Ut}
* E. G. Slope (ft/ ft)
* Q Total (cfs)
* Top Width (ft)
* Vel Total (ft/s)
* Max ChI Dpth (ft)
* Cony. Tot~l (cfs)
* Length Wtd. (ft)
* Min ChEl (ft)
* Alpha
* Frctn Loss ( ft)
* C & E Loss ( ft)

1701.04 * Element Left OB *
0.04 * Wt. n-Val.

1701. 00 * Reach Len. (ft)
1699.64 * Flow Area (sq ft)

* 0.000452 * Area (sq ft)
250.00 * Flow (cfs)

76.40 * Top Width (ft)
1. 65 * Avg. Vel. (ft/s)
2.10 * Hydr. Depth (ft)

11757.9 * Conv.(cfs)
* Wetted Per. (ft)

1698.90 * Shear (lb/sq ft)
1.00 * Stream Power (lb/ft s) *

* Cum Volume (acre-ft)
* Cum SA (acres)

Channel * Right OB *
0.030 *

151.62 *
151.62 *
250.00 *
76.40 *
1.65 *
1. 98 *

11757.9 *
77.39 *

0.06 *
0.09 *

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

***** ** ** ** ** ********* ********* ** ***** ** ** ** */* ***** **** *** ***** ***** ****** ** ** ** ****** *** ** ****

'.
CROSS SECTION OUTPUT

* E.G. Elev (ft)
-* Vel Head· (ft)
* W.S. Elev (ft)
* Crit w.S. (ft)
* E.G. Slope (it/ft)
* QTotal (Cfs)
* Top Width (ft)
* Vel Total. (ft/s)
* Max ChI Dpth .(ft)
* Cony. Total (cfs)
* Length Wtd. (ft)
* Min.ChEl(ft)
* Alpha
* Frctn. Loss{ ft)
* C &ELoss (ft)

Profile '#PF#6

1701.93 * Element Left OB *
0.03 * Wt. n';'Val.

1701.90 * Reach Len. (ft)
1699.74 * Flow Area (sq ft)

* 0.000195 * Area (sq ft)
300.00 * Flow (cfs)

80.00 * Top Width (ft)
1.35 * Avg.Vel. (ft/s)
3.00 * Hydr. Depth (ft)

21461.2 * Cony. (cfs)
* Wetted Per. (ft)

1698.90 * Shear (lb/sq ft)
1.00 * Stream Power (lb/ft s) *

* Cum Volume (acre-ft)
* Cum SA (acres)

Channel * Right OB *
0.030 *

222.00 *
222.00 *
300.00 *

80.00 *
1.35 *
2.78 *

21461.2 *
81.42 *

0.03 *
0.04 *

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

CROSS SECTION OUTPUT

* E.G. Elev (ft)
* Vel. Head (ft)
* w. S. Elev .( f t )
* Crit W.S. (ft)
* E.G. Slope (ft/ft)
* Q Total (cfs)
* Top width (ft)
* Vel Total (ft/s)
* Max ChI Dpth (ft)
* Cony. Total (cfs)
* Length Wtd. (ft)
* Min Ch El (ft)
* Alpha
* Frctn Loss (ft)
* C & E Los s ( f t )

Profile #PF#7

1703.22 * Element Left OB *
0.02 * Wt. n-Val.

1703.20 * Reach Len. (ft)
1699.83 * Flow Area (sq ft)

* 0.000078 * Area (sq ft)
350.00 * Flow (cfs)

85.20 * Top Width (ft)
1.06 * Avg. Vel. (ft/s)
4 . 3 0 * Hydr. Depth ( f t )

39559.0 * Cony. (cfs)
* Wetted Per. (ft)

1698.90 * Shear (lb/sq ft)
1.00 * Stream Power (lb/ft s) *

* Cum Volume (acre-ft)
* Cum SA (acres)

Channel * Right OB *
o.030 *

329.37 *
329.37 *
350.00 *
85.20 *

1.06 *
3.87 *

39559.0 *
87.23 *

0.02 *
0.02 *

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

CROSS SECTION OUTPUT profile #PF#8

* E.G. Elev (ft) 1704.71 * Element Left OB * Channel * Right OB *
* Vel Head eft) 0.01 * Wt. n-Val. 0.030 * 0.030 *
* W.S. Elev (ft) 1704.70 * Reach Len. (ft)

* Crit W.S. (ft) 1699.91 * Flow Area (sq ft) 3.86 * 461.54 *
* E.G. Slope (ft/ft) * a. 000036 * Area (sq ft) 3.86 * 461. 54 *
* Q Total (cfs) 400.00 * Flow (cfs) 0.32 * 399.68 *
* Top Width (ft) 116.07 * Top Width (ft) 25.74 * 90.33 *
* Vel Total (ft/s) 0.86 * Avg. Vel. (ft/s) 0.08 * 0.87 *

• * Max ChI Dpth (ft) 5.80 * Hydr. Depth eft) 0.15 * 5.11 *
* Cony. Total (efs) 66547.4 * Cony. (efs) 54.0 * 66493.4 *
* LengthWtd.( ft) * Wetted Per. (ft) 25.75 * 93.04 *
* Min Ch.· El .(ft) 1698.90 * Shear (lb/sq ft) 0.00 * 0.01 *
* Alpha 1. 01 * Stream Power (lb/ft s) * 0.00 * 0.01 *
* Frctn Loss (ft) * Cum Volume (acre-ft)
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* RightOB *

*Cloud-Al
*Cloud-Al
*Cloud-Al
*Cloud-Al
*Cloud-Al
*Cloud-Al
*Cloud-Al
*Cloud-Al
*Cloud-Al
*Cloud-Al
*Cloud-Al
*Cloud-Al
*Cloud-Al
*Cloud-Al

SUMMARY OF
River: CloudBurst

*Cloud-Al
*Cloud-Al
*Cloud-Al
*Cloud-Al
*Cloud-Al
*Cloud-Al
*Cloud-Al
*Cloud-Al
*Cloud-Al
*Cloud-Al
*Cloud-Al
*Cloud-Al
*Cloud-Al
*Cloud-Al

Reach

Reach

River :CloudBurst

*Cloud-Al
*Cloud-Al
*Cloud....Al
*Cloud-Al
*Cloud-Al
*Cloud-Al
*Cloud-Al
*Cloud-Al
*Cloud-Al
*Clbud-Al
*Cloud-Al
*Cloud-Al

SUMMARY OF MANNING'S N

Reach

* E.G. Elev (ft)
* Vel Head (it)
* W.S. Elev (ft)
* Crit W.S. (it)
* E.G. Slope (ft/ft)
* Q Total (cfS)
* Top Width (it)
* Vel Total (ft/s)
* Max ChI Dpth (ft)
* Conv. Total (cfs)
* Length Wtd. (it)
* Min Ch El (ft)
* Alpha
* Frctn Loss (ft)
* C & E Loss (ft)

* C & ELoss (ft)




