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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 100-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 100-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

& : X
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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 1mpoundment 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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Information 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 information, 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 w/ 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\rep0rts\90%desi gn 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 adjacent
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\rep0rts\90%desi gn 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.

AEE 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 1n 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

L&
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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 i1s 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.

cb/p:\28900095\reports\90%design report\design report.doc 15



GEOTECHNICAL CONSIDERATIONS

A separate geotechnical report is provided as a supplement to the design report. The
geotechnical report was prepared by AGRA Earth & Environmental (AEE) and is
titled Geotechnical Investigation Report & Engineering Analysis (December 10",

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.

Geotechnical investigations for erosion protection at the emergency spillway.

cb/p:\28900095\rep0rts\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 100-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.
10-YEAR & 100-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 J.
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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 constructed, and for the most part, since
completion of the floodplain delineation study (GVSCE, 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 (GVSCE, 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 Construction Of Golden Eagle Park
Dam Modifications”, PCN.6700331, FCD Contract No. 1999C0O71, February 2000.
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Stage-Area and Stage-Capacity Relations as of 1999

Table 2
Golden Eagle Park Dam

Elevation Area Volume
feet acres acre-feet
(1) (2) 3)
1695.00 0.00 0.00
1697.00 0.01 0.00
1698.00 0.02 0.02
1699.00 0.10 0.08
1700.00 0.23 0.24
1702.00 0.47 0.93
1704.00 0.91 2.29
1706.00 4.40 Tl
1708.00 7.46 18.89
1710.00 9.78 36.80
1712.00 12.61 58.41
1714.00 15.43 86.41
1714.80 16.60 99.21
1715.20 17.18 105.97
1715.60 17.76 112.96
1716.00 18.34 120.18
1716.40 18.75 127.60
1717.40 19.78 146.86
1717.80 20.20 154.86
1718.00 20.40 158.92
1720.00 21.44 200.75
1722.00 21.55 243.75
1724.00 21.97 287.27
1726.00 22.93 332.16
1728.00 23.19 37827
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Stage-Volume Curve
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SPILLWAY HYDRAULICS

EMERGENCY SPILLWAY

Hydraulic capacity of the emergency spillway is analyzed by the weir equation,
Q= CLH*?. 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 of 5.7 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

Surface Existing Enlarged (d) Combined Auxiliary Principal Total of all

El = Emergency Emergency Emergency Outlet Outlet :
evation h ; . Spillways
(feet) Spillway Spillway Spillway (Unclogged) (Unclogged)

(1) 2) (3) @) (5) (6) @)
1695.00° 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
1714.86° 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
1726.50° 25222 11866 37088 1127 507 38722

00 oW

Principal outlet works invert elevation
Emergency spillway crest elevation

Embankment top elevation
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

arca.

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-1 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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Inflow Design Flood with Concurrent Piping Breach
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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) ) (4)

Maximum Water Surface Elevation, ft 1723.39 1726.07 171461 1709.18

Peak Discharges, cfs

Combined Spillways 25595 37009 1271 1038

cb/p:\289VOOO95\1'ep0ns\90%desi gn report\design report.doc 31



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. 1 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 of the 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 10-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 of the cofferdam should be such that this flow is limited to less than
the 100-year runoff. This method 1s 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 runoff 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 performed 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 pay or 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.

S

&
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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 I. The ADWR construction permit

application is presented in Appendix L.
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Memo

To: Tom Renckly, FCDMC From: George Sabol
Kathryn Gross, FCDMC
Jim Leubner, Town of Fountain Hills File: 28900095
Rich Dobson, Ftn. Hills Unified School Dist.
Larry Lambert, ADWR Date: 04 March 1999

Re: Golden Eagle Park Dam — Selection of IDF

Background

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).

100-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).

IDF 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 (IDF1B and
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 (IDF1C) 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.

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.



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

TABLE 1

North Heights Dam

Assumptions IDF1 IDF1A IDF1B IDF1C IDF2 IDF2A IDF2B 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 IDF1B IDF1C IDF2 IDF2A IDF2B 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 (Ql records in IDF1) is based on the following:
. Plugged principal spillway.



04 March 1999

Tom Renckly, FCOMC

Jim Leubner, Town of Fountain Hills

Rich Dobson, Fountain Hilis Unified School District
Larry Lambert, ADWR

Page 6

Reference: GOLDEN EAGLE PARK DAM - SELECTION OF IDF

. Initial 100-year (future condition) water surface elevation with flow
passing over the emergency spillway.

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

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.

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.

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:

A.

FILE COMMENT

DAM4-PMF.IH1 HEC-1 file by GVSCE (July 1997) used to develop IDF
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/OH1 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. DAM11P.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. Qlxls Spreadsheet development of Ql 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.IH1) and used by the District in its January 1999
analysis. Stantec added editorial comments.

STANTEC CONSULTING INC.

@ﬁm—% -n

George V. S%bol,t-P{D, PE

- Senior Associate
gsabol@stantec.com

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

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 Elood Hydrology Program, version 4.0.1E, 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 Puls method with the normal depth
option. Reservoir routing through the various detention areas was accomplished using the
Modified Puls 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 Floodplain Delineation Study. Technical Data Notebook-
Hydrology, 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 B.
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Single Basin Model Generation
General

The Ftn Hills FDS hydrology models were developed for the 100-year, 6-hour and
24-hour storms. Those models include extensive detail in the form of numerous subbasins,
concentration points, 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 100-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 100-year and PMF models is to first
develop 100-year models that duplicate the Ftn Hills FDS multiple basin model runoff
hydrographs at the desired locations (concentration points) using the methodclogy in the
FCDMC Design Manual and parameters from the Ftn Hills FDS. The PMF models are then
developed from the 100-year single basin models by replacement of the 100-year
precipitation with the probable maximum precipitation (PMP) 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.

100-Year Models

Precipitation 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, 100-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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Basin Areas - Basin areas for the single basin models are estimated by summing the areas of
Ftn Hills FDS subbasins encompassed by the major basin boundary. Refer to Exhibits “A”
and “D" 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 “D".
The composite areas for each study basin are summarized in Table 2. The individual
subbasin areas as reported in the Ftn Hills FDS 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 - Rainfail 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 FDS future condition

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

those values are summarized as follows:

1. IA, RTIMP, DTHETA, Vegetative Cover - The surface retention loss (lA),
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 capiilary 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 compaosite 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 1A DTHETA PSIF XKSAT RTIMP
ID 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 Hydrographs - 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 resuiting 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 Lca Slope Kn Lag Kn Lag
ID 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 1.610 488.9 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
Einal Resulits

Table 4 summarizes a comparison of the 100-year, 6-hour multiple basin versus
single basin modeling results. Data reported for the Ftn Hills FDS 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 D. Plots and printouts

for both'the 100-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 100-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
100-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 ID sq. miles cfs hours inches acre-ft cfs hours inches acre-ft
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11)
207 C560I 2.149 2,201 4.37 1.97 226 2,225 4.42 1.99 228
208 C578I 2.000 3,3b61 4.08 2.40 256 3.241 4.08 2.39 255
209 C584l 1.603 2,615 4.17 2.21 189 2,565 4.17 2.20 188
210 C210I 1.382 2,576 4.08 2.16 159 2,602 4.08 2.24 165
TABLE 5

Comparison of single basin and muitiple basin HEC-1 model results for the
100-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  Conc. Pt Area Discharge Peak Excess Volume Discharge Peak Excess Volume

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

(1) (2) (3) (4) (5) (6) 7). (8) (9) (10) (11)
207 C560l 2.149 1,871 12.33 2.14 245 2,012 12.25 2.13 244
208 C578I 2.000 3,011 12.08 2.73 291 3,049 12.08 2.7 289
209 C584l 1.603 2,166 12.17 2.44 208 2,025 12.08 2.43 208
210 c210l 1.382 2,141 12.08 2.14 157 2,121 12.08 2,13 167
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Unit Hydrographs - 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 resuitant lag times are reported in

Table 3 for each of the study basins.

Final Besults - The final single basin PMF resuits 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 &

Summary of singie basin HEC-1 model resuits for the PMF by study basin

HEC-1 Single Basin PMF Resulits
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 C560I 2.15 17,974 2.58 12.57 1,440
208 C5s78I 2.00 26,969 2.33 13.28 1,416
209 Cb84l 1.60 20,238 2.33 13.20 1,125
210 C599I 1.38 19,580 233 13.22 971

Golden Eagle Park Dam Inflow Hydrographs
General

The 100-year, 6-hour, 100-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 Data

Etn Hills FDS Data - 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 same 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 plair}fnetering 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 Alternatives - 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 surface area data are obtained by use of a

planimeter.

Beservoir Routes

Reservoir routing through each of the dams is accomplished using the Modified Puls,
level pool option of HEC-1. Stage versus storage reiations 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, 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 resuits 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 stage versus storage relations for each of
Aspen, North Heights, SunRidge Canyon and Golden Eagie 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 Puls, 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 Resuits

Table 7 summarizes the GEPD inflow hydrograph resuits from the single basin
hydrologic routing models for each of the 100-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 C599l), 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 singie basin routing model resuits for the
100-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)
100-year, 6-hour 2,444 4.17 1.99 758
100-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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Appendix B

HEC-1 model for Golden Eagle Park Dam from the Fountain Hills ADMP Report
(GVSCE, July 1997)
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FLOOD HYDROGRAPH PACKAGE (HEC-1)

MAY 199
VERSION 4.0.

RUN DATE 10/15/96 TI

R R R R A R RS R AR AR RS

1
1E

ME

11:46:

31

«
.
*
.
*
.
.
-

o XX E E e el

&
x x X § x kX

X
X
XXXX
X
X

XXXXXXX

XK X XXX

XXXXXXX

XXXXX
X

X
XXXXX

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1

(JAN

R R O N R R R

.

* .
s U.S. ARMY CCRPS OF ENGINEERS i
L HYDROLOGIC ENGINEERING CENTER *
& 609 SECOND STREET N
. DAVIS, CALIFORNIA 95616 d
¢ (916) S51-1748 L
L] *
. .

R T R R R RN

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.

NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE ,
DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL

KINEMATIC WAVE:

LINE

PO, T RSN N

43
44
45
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NEW FINITE DIFFERENCE ALGORITHM

HEC-1 INPUT

IDswisis s siolin o s wisin w@inrsiorarn o o« Qsisininie o s §inwraaiaia €9

1D
1D
1D
ID
ID
1D
D
*D
1T
I0
IN

IAGRAM

15.00
0.075

0.075
15.00
0.075

0.075
14.70
0.1

0.075
14.70
0.1

0.075
13.70
0.075

0.7
0.075

C5601I

FOUNTAIN HILLS ADMP
Model for the Computation of PMF for Dam 4

[ R R R N RN
Analytical Consideratians:

Single Basin

Models

covensab

SINGLE EVENT DAMAGE CALCULATION,

This model considers areal reduction method.

R R R R R R R Y R R S N NN NN R Y

0 0
0.01
0.07S 0.075
.7 0.4
0.075 0.075
1.503
0.975 0.075S
Dl 0.4
3278 0.075
2.200
2.1 0.1
059 0.425
5.075 0.075
2.150
e L 0.1
0.5 0.425
0.075 0.075S
7.150
0.075 0.075
AT 0.375
5,975 0.075
BASIN S$207

200

0.075
0.4
0.075

0.075
0.4
0.075

0.1
0.425
0.075

0.1
.425
0.075

o

0.075

0.075

0.425

2
0.425

0.2
0.1375

THIS 1S THE FORTRAN77 VERSION

DSS:WRITE STAGE FREQUENCY,
LOSS RATE:GREEN AND AMPT INFILTRATION

PAGE 1

FILE NAME: DAM4-PMF,IH1

THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN

« 17
2375
699,
T1ils

0.

0.

C5600
Re
1

L= 3.9 Lca=
PHOENIX MOUNTAIN
w31 4.90

523 1170.
573 507.

45. 45.

0. 0.

0. 0.

servolr route at
TZLEV 1835.36

Kn=

.030

1509.
198,
45.
Q.

2.2 S= 464.7
S-GRAPH WAS USED FOR THIS BASIN

0.29 31.95
1651. 2163. 2377.
374. 299. 259,

45, 45. 45.

0. 0. 0.

Q. 0. 0.

C560 (Dam ).

File: gepd-pmf.oht

0.

LAG=

1274,
3.
i5.
ds

2.

8.2 1.8
G.15 0.15
9.2 1.8
0:15 0.15
0 1.8
0.125 0.125
3.0 L.8
0. 125 v.125
8.0 1.8

L3 Y ¥ 15

30.6

1082. 897,
119, 116.
0. 0.

0. 0.

0. 0.
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46 sV
47 3V
48 SE
49 SE
50 SQ
LINE ID..
S1 s5Q
.
52 KK
53 KM
54 RS
55 RC
56 RX
57 RY
.
58 KK
59 KM
60 KM
61 KM
62 KM
63 BA
64 LG
65 ul
66 ul
67 ur
-
68 KK
69 M
70 KO
71 RS
72 sV
73 sv
74 SE
75 SE
76 SQ
1 sQ
78 SE
79 SE
L]
80 KK
81 KM
82 RS
83 RC
84 RX
85 RY
86 KK
87 *M
88 M
39 M
90 M
91 BA
92 LG
93 Ul
94 Ut
a5 JI
LINE [D.~
96 <K
97 KM
98 RS
99 sV
100 sv
101 SE
102 SE
103 sQ
104 SQ
105 SE
106 SE
107 K
108 M
109 3s
110 2€
Ll X
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0.00 09 3485 75.98 135.64 191.44 208.31 226.53 246.00 26v.28
289.00 310.81 336.00 360.88 389.00 416.30 446.00 476.39 509.00 540.78
1808.8 1814.00 1820.00 1826.00 1832.00 1836.00 1837.00 1838.00 1839.00 1840.00
1841.0 1842.00 1843.00 1844.00 1845.00 1846.00 1847.00 1848.00 1849.00 1850.00

0 102 184 242 285 429 1239 2559 4265 6311
HEC-1 INPUT
S0 a0 o n ek s o it ohal S RN 4 i [ assiBane: sxinersneilomaiinan, wubyos Obesma. x| skt Jin snstanesslil)
8674 11339 14292 18440 25207 33643 43471 54561 66835 80241
560599
Normal depth channel route
1 FLOW -1
0.050 0.025 0.050 3127.0 0.0272
9850.4 9950.4 9974.4 10000.0 10035.5 10059.8 10080.4 10104.4
1772.0 1771.7 1765.3 1765.3 1765.9%9 1768.5 1773.3 1773.7
C5781
BASIN s208
THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
L= 3.0 Lca= 1.6 S= 488.9 Kn= ,018 LAG= 14.2
PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN
2.00
.10 <25 4.80 .28 50.48
837. 3038. 4371, 2543, 1714. 1106. 677. 446. 282. 192.
91. 9l 91. 0. 0. 0. 0. 0. 0. 0.
0. 0. 0. Q. Q. 0. Q. Q. Q. 0.
C5780
Reservolr route at CS578 (Dam 11).
5
1 ELEV 1812.29

0.00 217 16.38 41.49 84.39 133.00 154.47 171.00 187.43 205.00
223.03 242.00 261.38 282.00 302.00 324.00 345.87 370.00 394.23 419.79
1779.2 1788.00 1794.00 1800.00 1806.00 1810.5 1812.00 1813.00 1814.00 1815.00
1816.0 1817.00 1818.00 1819.00 1820.00 1821.00 1822.00 1823.00 1824.00 1825.00

0 160 221 269 305 327 799 1888 3383 5222

7376 9826 12563 15670 21045 28479 37392 47596 58989 71509
1779.2 1788.00 1794.00 1800.00 1806.00 1810.5 1812.00 1813.00 1814.00 1815.00
1816.0 1817.00 1818.00 1819.00 1820.00 1821.00 1822.00 1823.00 1824.00 1825.00
578599

Normal depth channel route
1 FLOW -1
0.055 0.045 C.055 3762.0 0.01624
9928,9 9945.0 9963.1 9990.6 10012.2 10035.4 10052.8 10069.6
1755.7 1746.3 1746.1 1741.7 1743.3 1743.7 1744.6 1755.7
cS5841
BASIN 5209
THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
L= 1.2 Lca= 1.7 S= 582.3 Kn= .019 LAG= 15.9
PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN
1.60
.13 +28 4.62 «32 41.50
5SS+ 1951 3289. 2104. 1510. 997, 102. 442. 108. 202.
154. v5. 65. 65. 0. 0. 0. 0. 0. 0.
0. Q. 0. 0. 0. 0. 0. Q. (oE 0.
HEC-1 INPUT
wcasin v oilioseyanei o SR L] Biai s 5 wmieia 415 5 & 7T ROl SraneravaeiOial o nue areise 7 ETRURPRPR: . TRPUpITO, | e i o
CS840
Reservoir route at C584 (Dam 7).
1 ELEV 1926.31

0.00 0.60 4.30 11.27 23.74 46.29 86.65 96.00 104.90 126.25
151.07 165.00 179.50 195.00 211.23 229.00 246.62 266.00 285.59 306.14
1884.8 1894.00 1900.00 1906.00 1912.00 1918.00 1924.00 1925.00 1926.00 1928.00
1930.0 1931.00 1932.00 1933.00 1934.00 1935.00 1936.00 1937.00 1938.00 1939.00

0 163 223 272 307 333 355 363 690 2921

6650 q013 11702 14897 19772 25998 13315 41618 50847 20966
1884.8 1894.00 1900.00 1906.00 1912.00 1918.00 1924.00 1925.00 1926.00 1928.00
1930.0 1931.00 1932.00 1933.00 1934.00 1935.00 1936.00 1937.C0 1938.00 14939.00
584599

Normal depth channel route
1 FLOW -1
0.065 n.050 5.065 6526.0 0.02571
9927.6 94939.8 “351.9 9985.3 10036.0 10067.5 10119.2 10188.7

File: gepd-pmf.ohl
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INPUT

(

.
.
.
.
.
.
.

LINE

NO.

31

S8

68

80

86

96

107

vev)

112

113
114
115
116
17
118
118
120
121
122

123
124
125
126
127

KO
KM
HC
2z

1796.3 1771.2 .°88.3 1784.1 1784.9 1788.0 17%0.2

‘cZ10
BASIN S210

175

THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN

L= 1.9 Leca= «9 S= 360.7 Kn= .024
PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN
1.38

.09 24 S.61 2119 24.82
634. 2291 3040. 1739, 1122. 723. 433,
66. 56. 0. 0. 0. 0. 0.
0. 0. 0. 0. 0. 0. 0.
C5991
1 21
Hydrograph combine CS5840 + CS600 + C5780 + CS599
4

SCHEMATIC DIAGRAM OF STREAM NETWORK

{V) RO
(.) CO
CS601

\

v
€5600
v

v
560599

UTING

NNECTOR

CS781
v

v
C5780
v

v
578599

(=--=>) DIVERSION OR PUMP FLOW

(<===) RETURN OF DIVERTED OR PUMPED FLOW

[o-1: KB
v
v
£5840
v

\
584599

c210

RUNOFF ALSQO COMPUTED AT THIS LOCATION

R R A R R R A R R A AR

FLOOD HYDROGRAPH PACKAGE
MAY 1991
VERSION 4.0.1E

RUN DATE 10/15/96 TIME

R R R R R R N RO

(HEC=-1)

11:46:31

FOUNTAIN HILLS ADMP

LAG= 1l.e

236, 170 .
2. 0.
9. 0.

.

Model for the Computation of PMF for Dam 4 FILE MAME: DAM4-PMF.IH1

T R N Ny N R R RN R R R R R R R ]

Analytical Considerations:
Single Basin Models
This moael considers areal reduction method.

R R e R N R R R R R R R W W R

OUTPUT CONTROL VARIABLES

HYDROGRAPH T

63-23, Appendix F

S PRINT CONTROL
0 PLOT CONTROL
0. HYDROGRAPH PLOT SCALE

IME DATA

File: gepd-pmf.oh1
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11 JD

12 P1

15 JD

16 PI

19 JD

20 P1

23 JD

24 Pl

27 JD

28 PI

S MINUTES IN COMPUTATION INTERVAL
STARTING DATE
STARTING TIME

HMIN
IDATE 1 0
ITIME 0000
MR 200
NDDATE 1 0
NDTIME 1635
ICENT 19
COMPUTATION INTERVAL

ENGLISH UNITS

DRAINAGE AREA SQUARE MILES
PRECIPITATION DEPTH INCHES
LENGTH, ELEVATICHN FEET
FLOW
STORAGE VOLUME ACRE-FEET
SURFACE AREA ACRES
TEMPERATURE
INDEX STORM NO. 1
STRM 15.00
TRDA 0.01
PRECIPITATICN PATTERN
0.03 J2.03 0.02
0.03 2.03 0.07
0.07 0.07 0.07
0.23 J2.23 0.23
0.13 2.13 0.13
0.05 J.05 0.05
0.02 .03 0.02
0.03 .02
INDEX STORM NO. 2
STRM 15.00
TRDA 1.60
PRECIPITATICN PATTERN
0.03 2.03 0.02
0.03 9.03 0.07
0.07 3.07 0.07
0.23 J2.23 0.23
0.13 5.13 0.13
0.05 3.05 0.05
0.02 J.03 0.02
0.03 2.02
INDEX STORM NO. 3
STRM 14.70
TRDA 2.00
PRECIPITATICN PATTERN
0.03 2403 0.03
2.03 2.03 0.07
2.07 {0 0.07
0.23 Feid3 0.23
.14 T.14 0.14
.04 S.04 0.04
9.02 3.03 0.02
0.03 -.02
INDEX STORM NO. 4
STRM 14.70
TRDA 2.15
PRECIPITATICN PATTERN
0.03 2.03 0.03
2.03 t.03 0.07
2.07 R 0.07
D.23 v 23 0.23
0.14 .14 0.14
0.04 z.04 0.04
0.02 203 0.02
0.03 - .02
INDEX STOPM NO. 2
STRM 13.70
TRDA LS
PRECIPITATICYN PATTERN
0.03 .03 0.02
2.03 -.03 0.07
0.07 - .07 0.07
0.23 a3 0.23
0.13 -3 0.13
3.05 <. 05 0.05
.02 - 23 0.02

TOTAL TIME BASE

63-23, Appendix F

NUMBER OF HYDROGRAPH ORDINATES

ENDING DATE
ENDING TIME
CENTURY MARK

0.08 HOURS
16.58 HOURS

CUBIC FEET PER SECOND

DEGREES FAHRENHEIT

PRECIPITATION DEPTH

TRANSPOSITION DRAINAGE AREA

0.03
0.07
0.07
0.23
0.13
0.05
0.02

0.03
0.07
2.73
0.23
0.13
0.05
0.03

PRECIPITATION DEPTH

TRANSPOSITION DRAINAGE AREA

0.03
0.07
0.07
0.23
0.13
0.05
0.02

0.03
0.07
2.73
0.23
0.13
0.05
0.03

PRECIPITATION DEPTH

TRANSPOSITION DRAINAGE AREA

0.03
0.07
2.687
0.17
.14
0.04
0.03

PRECIPITATION DEPTH

TRANSPOSITION DRAINAGE AREA

0.03
n.07
2.67
0.17
0.14
0.04
0.03

PRECIPITATION DEPTH

TRANSPOSITION DRAINAGE AREA

0.03
0.07
0.07
0.23
0.13
0.05
0.02

0.03
0.07
2.617
0.23
0.13
0.05
0.03

0.02
0.07
2.73
0.23
0.13
0.05
0.02

0.02
0.07
2.73
0.23
0.13
0.05
0.02

0.03
0.07
2.67
0.17
0.14
0.04
0.02

0.03

0.14
0.04
0.02

0.02
0.07
2.67
0.23
0.13
0.05
0.02

File: gepd-pmf.oh1

0.03
0.07
2.73
0.13
0.13
0.05
0.02

0.03
0.07
2.73
0.13
0.13
0.05
0.02

0.03
0.07
2.67
0.14
0.14
0.04
0.02

0.03
0.07
2.67
0.13
0.13
0.05
0.02

0.03
0.07
0.60
0.13
0.13
0.05
0.03

0.03
0.07
0.60
0.13
0.13
0.05
0.03

0.03
0.07
0.60
0.14
0.14
0.04
0.03

0.03
0.07
0.60
0.13
0.13
0.05
0.03

0.02
0.07
0.60
0.13
0.05
0.05
0.02

0.02
0.07

0
0
0
0
0

w3

& w (B

[= 3 = I = B &

woC O

.60
.13
.05
.05
.02

.03
07
60
.14
.04
.04
.02

0.02
0.07
0.60
0.13
0.05
0.05
0.02

0.02
0.07
0.60
0.13
0.05
0.05
0.02

J2.03

1.07
.60
02.14

).04
.04
0.02

2.03
0.07
0.60
0.14
0.04
0.04
0.02

0.02
0.07
0.60
0.13
0.05
.08
4,02
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0.03 9.02

70 KO QUTPUT CCONTROL VARIABLES
IPRNT 5
IPLOT 0
QSCAL 0.
kww *rw HEE kEE CtE whw Ak www LR R LR *
22 2 R R R XY
* -
123 KK ¥ c5991 ¢+
* )
bkt kb rrrerrhon
124 KO OUTPUT CONTROL VARIABLES
IPRNT 1
IPLOT 0
QSCAL 0
IPNCH 0
IouT 21
ISAV1 1
ISAV2 200
TIMINT 0.083
Hydrograph
126 HC HYDROGRAPH COMBINATION

IcomMp 4

R R T R

LR R N R R R R R R R e T T ooy

«

PRINT CONTROL
PLOT CONTROL
HYDROGRAPH PLOT SCALE

e OTET vkr Wk wkh rex ek ek

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

combine C5840 + C5600 + C5780 + 599

NUMBER OF HYDROGRAPHS TO COMBINE

‘aw

t'.i't'tn'tt.'tﬁi.ll.ﬁ!tlﬁ'Iﬁtllln-llnt‘l.hlillcbillkoltAt.lA-ilnllAhl.t'...ttt'litliti!tl

HYDROGRAPH AT
TRANSPOSITION AREA

£5991
0.0 SQ MI

e N S S O S U S Y

* ]
DA MON HRMN ORD FLOW ' DA MON HFMN ORD FLOW . DA MON HRMN ORD FLOW e DA MON HRMN ORD FLOW
. . "

1 0000 1 2557. ¥ 1 0410 51 6634. ' 1 0820 101 894, ‘ 1 1230 151 250.
1 0005 2 2392. * 1 0415 22 6085. & 1 0825 102 88a. : 1 1235 182 237.
1 0010 3 2091. b 1 0420 33 55855. & 1 0830 103 680. u 1 1240 153 226.
1 0015 4 1842. * 1 0425 54 4994, . 1 0835 104 873. ' 1 1245 154 217,
1 0020 5 1640. : 1 0430 55 4438. : 1 0840 105 865. : 1 1250 155 210.
i 0025 3 1506. ! 1 0435 56 3sls. & 1 0845 106 857. ¢ 1 1255 156 204.
i} 0030 i 1408, E 1 0440 57 3456. i 1 0850 107 848. ‘ 1 1300 157 199.
1 0035 8 1327, o 1 0445 58 310S. i 1 0855 108 838. ' 1 1305 1¢8 196.
1 0040 A 1261. ¢ 1 G430 g 2850. & 1 0900 109 327. l 1310 1S 192.
1 0045 10 1206. " 1 0455 60 2639. . 1 0905 110 814, . 1 1315 160 188.
1 0050 11 1164, K 1 03500 61 2463, C 1 0910 111 301. v 1 1320 1el 183.
! 0055 12 161.35 . 2 1 0505 62 2301. ¢ 1 0915 112 785. * 1 1325 1e2 179.
1 0100 13 1118, e 1 0s10 63 2118. . 1 0920 113 767. s 1 1330 163 174,
1 n10S ] 1108. * 1 1915 vd 1930. ¢ 1 0925 114 749 ; U 4 1335 lo4 120
i 2110 15 1121, * 1 0520 65 1775, 8 1 0930 115 710. . 1 1340 165 166.
1 0115 16 1145. ' 1 0525 66 1646. ' 1 0935 116 873 J 1 1345 166 163.
1 0120 17 1157, g 1 0530 67 1529. s 1 0940 117 543, § 1 1350 167 159
1 0125 18 1171. J 1 0535 68 1425, s 1 0945 118 518. § 1 1355 168 155,
1 0130 19 1193. ‘ 1 0540 69 1348, & 1 0950 119 598. s 1 1400 189 152
i 0135 b 1221. 1 n545 70 1299. & 1 0955 120 580. . 1 1405 170 149
1 0140 21 1251. * 1 0ss0 71 1259. s 1 1000 121 565. C 1 1410 171 145.
1 0145 22 1286. * 1 0555 72 1224. y 1 1005 122 $52. J 1 1415 172 142,
1 0150 23 1324. ' 1 0600 T3 1198 s 1 1010 123 543. ¢ 1 1420 173 139.
1 0155 24 1362. * 1 0605 74 1173, * 1 1015 124 535% ‘ 1 1425 174 136,
1 0200 25 1400. ' 1 610 % 1146. U 1 1020 125 £28. ' 1 1430 179 134,
i 0205 i3 ile2. N l G515 76 1113. * 1 1025 126 521. * i 1435 176 131.
1 0210 27, 9986. * 1 0620 11 1097. N 1 1030 127 S514. g 1 1440 177 128.
1 021S 28 23393. L 1 0625 8 1082. ' 1 1035 128 508. & 1 1445 178 125,
1 0220 29 43113, ! 1 0630 79 1070. Y 1 1040 129 S02. s 1 1450 179 123.
1 0225 30 60927. v 1 0635 80 1059. L 1 1045 130 496. : 1 1455 180 120.
1 0230 3t 65342, ¢ 1 N640 81 1050. L 1 1050 131 489, . 1 1500 181 118,
1 0235 32 61517. ! 1 0645 82 1041. . 1 1055 132 483. ' 1 1505 182 115,
1 0240 13 55043. ¢ 1 0650 83 1032. D 1 1100 133 476, s 1 1510 183 113.
1 0245 34 47603. . 1 0655 84 1024. s 1 1105 134 470, » t 1515 184 111.
1 0250 35 399s1. % 1 0700 85 1015. X 1 1110 135 463, J 1 1520 185 108.
1 0255 l6 33485. * 1 0705 86 1007. G 1 1115 136 456. * 1 1525 186 106.
1 0300 37 28766. ' 1 0710 87 999. 2 I 1120 137 449. y 1 1530 187 103.
i 0305 38 24596. i 1 0715 88 992. ] 1 1125 138 141, s 1 1535 188 98.
1 0310 39 21131, ) 1 0720 89 985. ¥ 1 1130 139 433, » 1 1540 189 91.
1 0315 4 18187. * 1 n725 20 9a. $ 1 1135 140 425. J 1 1245 190 83
1 0320 4 15851. * 1 01730 94 969. Q 1 1140 141 116. C 1 1550 191 78.
1 0325 42 13827. E 1 0735 92 961. . 1 1145 142 408. y 1 1555 192 73.
1 0330 43 12145. . 1 0740 93 952, L 1 1150 143 100. ' 1 1600 193 67.
t 0335 44 10840. L 1 n749% 94 944, . 1 1155 144 193, A ! 1505 134 52.

63-23, Appendix F
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1 1340 45 1786.

s i 750 G5 35, oy 1 1200 '149 179, g 1 1610 195 57+
: 3345 i6 3967. ‘ 1 T 1S5 96 927. S 1 1205 1l4e 357. : 1 1615 196 22.
i 0350 47 3378. b i %300 97 919. Y 1 1210 147 33L. L pt 1620 197 47,
1 0385 48 7888. s 1 0805 98 912, L 1 1215 148 306. E 1 1625 198 43.
1 0400 49 7474. s 1 310 99 906. C 1 1220 149 283. g 1 1630 199 39,
i 0405 50 7096. $ 1 5315 100 900. ¥ 1 1225 150 265, s 1 1635 200 35s
« “ .
tﬁﬁﬁ'it'ﬁ"'l.ti'."""l.".""..""""".'.""..Q.....'.'ﬁ"."..'.l.'.'l'.".."'l'..'...il.ll...ll....'....A.‘..'..'.'.....
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72~HR 16.58-HR
o (CFS) (HR)
(CFS)
+ 65342, 2.50 10238. 4023, 4023. 4023.
(INCHES) 13.351 14.498 14.498 14.498
(AC-FT) 5077. 5513. 5513. 5513.

CUMULATIVE AREA = 7.13 sQ MI

.--g'....a'u-t.'ﬁtt't't'tttttn'-ttlttt'ﬁ'nt--u«n..--anan-"-t---'.--..'--.'n-'tt.na-t-'t-.-agta-a.oo-n.'t'.c.--...-.n..a'tt'tt."tt

HYDROGRAPH AT C5991

TRANSPOSITION AREA 1.6 SQ MI
..tt't't'Q.tt't'ﬁ't't".‘t."".'tt"'i'Q"'t't"tt"".Qt'tI..'h"'t.i'tt.l'..ltt.thl.i..llittl‘IIl.ltttttl.".'t"‘it"".l'itttl
* . [}

DA MON HRMN ORD FLOW * DA MON HRMN ORD FLOW ¢ DA MON HRMN ORD FLOW * DA MON HRMN ORD FLOW
* L] L
1 0000 1 2557,  + 1 0410 51 6634. *+ 1 0820 101 894. 1 1230 151 250.
1 0005 2 2392, + 1 0415 52 6085, 1 0825 102 ges. 1 1235 152 237,
1 0010 3 2001, ¢+ 1 0420 53 5555. 1 0830 103 88o. 1 1240 153 226.
1 0015 4 1842, ¢ 1 0425 54 4994, 1 0835 104 8713, 1 1245 154 217,
: 7020 S 1640. 1 7430 S5 4438, 1 0840 105 865. 1 1250 155 210.
1 0025 1506.  * 1 0435 S6 3918, 1 0845 106 ‘857. 1 1255 156 204
1 0030 7 1408. 1 n440 57 3456. 1 0850 107 g4g. 1 1300 157 199.
1 0035 8 1327, 1 0445 58 3105, ¢ 1 0855 108 838. 1 1305 158 196.
i 0040 9 1261,  *+ 1 0450 59 2850, + 1 0900 109 827. + 1 1310 159 192.
1 0045 10 1206,  + 1 0455 50 2639, + 1 0905 110 814, 1 1315 160 188.
1 0050 11 1164. 1 0500 61 2463. 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. ¢ 1 1330 163 174.
1 0105 14 108. 1 0515 64 1930, ¢ 1 0925 114 745, 1 1335 164 170.
1 0110 15 121 ¢ 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, + 1 0530 67 1529. ¢« 1 0940 117 643, 1 1350 167 159.
1 0125 18 171, 1 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 6550 71 1259,  * 1 1000 121 565, 1 1410 171 145
1 0145 22 1286. 1 0555 72 1224, 1 1005 122 552, ¢+ 1 1415 172 142.
1 0150 2 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 75 146, ¢ 1 1020 125 s28. ¢ 1 1430 175 134
1 0205 26 62, ¢ 1 G615 16 (06 SR 1 1025 124 LS T 1 1435 176 131
i G210 27 %986, 1 5620 17 1097, 1 1030 127 514, - 1 1440 177 128
1 0215 28 23393, 1 0625 78 1082. 1 1035 12 508. 1 1445 178 125,
1 0220 29 43113. 1 0630 79 1070, 1 1040 129 502, ¢ 1 1450 179 123
: 5225 40 53927.  * 1 %535 80 1059. 1 1045 130 196, - 1 1455 180 120.
1 0230 31 65342. ¢+ 1 0640 81 1050, ¢ 1 1050 131 489. 1 1500 181 118.
1 0235 32 61517. + 1 0645 82 1041, ¢ 1 1055 132 483, 1 1505 182 115.
1 0240 33 55043, + 1 0650 83 1032, -+ 1 1100 133 476, - 1 1510 183 113,
1 0245 34 47603. + 1 0655 84 1024, ¢ 1 1105 134 470, - 1 1515 184 s
1 0250 35  39951. 1 0700 85 1015, 1 1110 135 463, o 1 1520 185 108.
1 0255 36  33485. 1 0705 86 1007. -+ 1 1115 136 456, - 1 1525 186 106.
1 0300 37  28766. * 1 0710 87 999, 1 1120 137 49, 1 1530 187 103
1 0305 38  24596. * 1 0715 88 992, ¢+ 1 1125 138 a1, 1535 188 98.
1 0310 39 21131, 1 0720 89 985. 1 1130 139 433, 1540 189 91.
1 0315 40  18187. 1 0725 a0 977, 1 1135 140 25, 1 1545 190 33
{ n320 41 15850 ¢ 1 1730 91 69, 1 1140 141 116, I 1550 191 "8
1 0325 42 13827, 1 0735 92 a1, 1 1145 142 408. 1 1555 192 13
1 0330 43 12145. *+ 1 0740 93 9s2. + 1 1150 143 400, 1 1600 193 67.
1 0335 44 10840, * 1 0745 94 4. 1 1155 144 193, 1 1605 194 62.
1 0340 45 9786, 1 0750 95 935,  * 1 1200 145 379, 1 1610 195 57.
1 0345 46 8967. + 1 0755 96 921, + 1 1205 146 7. 1 1615 196 52.
1 03150 47 3378, 1 0800 97 919, - 1 1210 147 3. 1 1620 197 47.
1 0355 48 7888, 1 0805 98 912. 1 1215 148 306, 1 1625 198 43
1 0400 49 7474, ¢ 1 0810 99 906. 1 1220 149 283, ¢ 1 1630 199 39.
1 0405 SO 7096. 1 0815 100 900. ¢ 1 1225 150 265. ¢ | 1635 200 35
) . .
tit'tt"'tl.t.tllt"""t'..l.'tltitittl|l'itlIli't.itit'liltiltt.llQQI.t.lit.l"ﬂilll!l.t.i.|¢.|.1-.|.A.A.Qc.anlihli.ilbllt!".t!l
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 16.58-HR
+  (CFS) (HR) *
(CFS)
+ 65342, 2.50 10238. 4023. 4023, 4023.
{ INCHES) 13.351 14.498 14.498 14.498

63-23, Appendix F . File: gepd-pmf.oh1 Sheet 6 of 10



(AC-FT) 5077, 5513, s513. s513.

CUMULATIVE AREA = 7.13 SQ MI

tv't"tt-c.c.-q.ﬁtt.....'ttan'c-vc-'-li------btttt't-t-n'-'.-.a...q‘.neta-..n..-.i--'----a--tc-c.-..u.-n...uc...a.....u-.-.----.tct

HYDROGRAPH AT c5991

TRANSPOSITION AREA 2.0 sQ MI
kil'l".ttll'ittt""'."'t."!"'t"il""'tlt.t'tt""".."t'."'.'.tl."ltt't.li".tt‘ill!liItlitt'-‘lll.tll.".t.'ll"t""l‘.
* . .

DA MON HRMN ORD FLOW * DA MON HRMN ORD FLOW  * DA MON HRMN ORD FLOW * DA MON HRMN ORD FLOW

. * }

1 0000 1 2557.  + 1 0410 51 6866. + 1 0820 101 885. 1 1230 151 239,
1 0005 2 2393, + 1 0415 52 6272, ¢+ 1 0825 102 878. 1 1235 152 228.
1 0010 3 2098, 1 0420 53 seeg. ¢ 1 0830 103 870. 1 1240 153 219.
1 0015 4 1857, - 1 0425 54 5055, ¢+ 1 0835 104 g62. -+ 1 1245 154 211.
1 0020 S 1662. *+ 1 0430 55 4418, 0840 105 854,  + 1 1250 155 205.
1 0025 6 1533, ¢ 1 0435 36 1837, 0845 106 845. 1 1255 155 199.
1 0030 7 1441, + 1 0440 57 3328, 1 0850 107 834. 1 1300 157 . 196.
1 0035 8 1366.  * 1 0445 58 2947+ 1 0855 108 822, + 1 1305 158 192.
1 0040 9 1306, 1 0450 59 2660, ¢ 1 0900 109 809. + 1 1310 159 187.
1 0045 10 127, ¢+ 1 0455 60 2420, ¢ 1 0905 110 794, 1315 160 183.
1 0050 11 1218, ¢ 1 0500 61 2213, & 0910 111 177, 0 1320 161 178.
1 0055 12 1185. ¢ 1 0505 62 2034, ¢+ 0915 112 159, 1 1325 162 174.
1 0100 13 1159, ¢ 1 0510 63 1865, + 1 0920 113 730, ¢ 1 1330 163 170.
1 0105 14 144, ¢ 1 0515 64 1699. + 1 0925 114 §90. 1 1335 164 166.
1 0110 15 149, ¢ 1 0520 65 1564, 1 0930 115 857, 1 1340 165 162.
1 0115 16 1168, ¢ 1 0525 66 1449, + 0935 116 630, 1 1345 166 158.
1 0120 17 190, -+ 1 0530 67 1362, 1 0940 117 507, 1350 167 155.
1 0125 18 1223;, % 1 0535 68 1306, 1 0945 118 589. | 1355 168 151.
1 0130 19 1263, - 1 0540 69 1264, 1 0950 119 574, 1400 159 148.
1 0135 20 1303, + 1 0545 70 1228, + 0955 120 560. ¢4 1405 170 145.
1 0140 21 1343, + 1 0ss0 71 1199, + 1 1000 121 549, 1 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 s34, 1 1420 173 136.
1 0155 24 1449, 1 0605 74 151, 1015 124 527, « 1 1425 174 133.
1 0200 25 1481. -+ 1 0610 75 1129, + 1 1020 12 521, 1 1430 175 130.
1 0205 26 94, + 1 0615 76 1102, 1 1025 126 514, ¢ ) 1435 176 128.
1 0210 27 9901, + 1 0620 17 1084, 1 1030 127 s08. 1 1440 177 125.
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 17,
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, -+ 1 1510 183 10,
1 0245 34 46934. 1 0655 84 1013, + 1105 134 463. 1 1515 184 108.
1 0250 35 39384, 1 0700 85 1005, ¢ 1 1110 135 457, 1 1520 185 106.
1 0255 36  32884. 1 0705 86 997. 1 1115 136 449, 1 1525 186 103.
1 0300 37 27789. + 1 0710 87 990, ¢ 1 1120 137 42, 1 1530 187 97.
1 0305 38 23307. -+ . 1 0715 88 983, ¢ 1 1125 138 934, 1535 188 89.
! 2310 19 19712, ¢ 1 0720 89 375, v 1130 139 425, ¢ 1540 189 82.
1 0315 40 16841. 1 0725 90 97, 1 1135 140 417, o« ) 1545 190 77.
1 0320 41 14710, 1 0730 a1 959, + | 1140 141 100, o 1550 181 12,
! n32s 4z 12886, ¢ 1 0735 a2 asy, o+ 1145 142 1.+ 1555 a2 86.
! 0330 43 11484, 1 0740 3 42, 1150 143 L 1600 193 6l.
1 2335 14 10391. * 1 0745 4 ik (3 ¥ 1 1155 144 igz. ' ! 1505 194 56.
i 4340 45 1527, 1 0750 95 25 % | 1200 145 2. ¢ 1610 195 51
1 0345 46 8874,  + 1 0755 96 017, 1 1205 146 n7;  ® g 1615 196 46.
1 0350 47 8409.  + 1 0800 97 a0, v 1 1210 147 m. 1620 197 42.
1 0355 48 3004. 1 0805 98 204, 1 1215 148 288, ¢ g 1625 198 18,
! 0400 49 7668. 1 0810 99 899. 1 1220 149 268, L 1630 199 35,
1 0405 50 7335, 1 0815 100 892, 1 1225 150 253, 1 1635 20 31

VEESEGEE T FRSRSENE EPEHGEE § EREEE Cr 08 FECETNE SRRSO H AN L a4 § e Senine VAESENE L GAEVES §§ AR § it 6 e e it s v

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6=-HR 24-HR 12-HR 16.58-HKR
¢ CEs) (HR)
(CFS)
+ 63996. 2.50 10002, 3931, 3931. 3931,
( INCHES) 13.043 14.166 14.166 14.166
(AC-FT) 4960. 5387, 5387. 5187.

CUMULATIVE AREA = 7.13 SQ MI

VEREENET SR AN QR LRSI R AR S LECEL S ERCETRECE ¢ rbbbeah e & FYEGEEEY S CONERENE S NGREE LR RN & SRR G e s ¢ 8 e 6 8 6 FEEeE § SRR § 8

HYDROGRAPH AT 15991
TRANSPOSITION AREA 2.2 SQ M1
Iltt'I!'i.ll.l..'l".ihﬁ'it.ia!"l.i'iﬁ'ht.i.lht.i'lIO'I}'.Ali'llilhtl.ﬁI.l\ltli.lll(l‘llt!llllthl\.(lutlllIttlllllllﬁtlli‘!lllll'
. L] .
DA MON HRMN ORD FLOW * DA MON HRMN ORD FLOW * DA MON HRMN (RD FLOW * DA MON HRMN ORD FLOW
. L] 1]
1 0000 1 2557: ¢ 1 0410 51 6866.  * 1 2320 101 385, - 1230 151 239.
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7005 = 2393. M . 74158

. 0

52 5272, 8, 1 2825 132 §78. G i 1235 152 =28
¢ 5010 ¥ 2098. * . 1420 52 S688. L A 2830 03 370. . 1 1240 153 =19,
i 0015 B 1857. ' L 0425 o4 5055. § 1 0835 104 362. & 1 1245 154 211.
1 0020 2 1662, ' 1 0430 S5 4418, ! 1 0840 105 854, s 1 1250 155 205.
1 0025 8 1533, i 1 0435 56 3837. : 1 0845 106 845, N 1 1255 156 199.
1 0030 b 1441. i 1 0440 57 3328. s 1 0850 107 834, L 1 1300 157 196.
1 0035 ] 1366. . 1 0445 58 2947. ' 1 0855 108 822. ' 1 1305 158 192,
1 0040 3 1306. £ 1 0450 59 2660. = 1 0900 109 809. 5 1 1310 159 187.
1 0045 10 1257. L 1 0455 60 2420. C 1 0905 110 794, v 1 1315 160 183.
1 0050 11 1218. b 1 0500 61 2213. N 1 0910 111 777. s 1 1320 161 178,
1 0055 12 1185. % 1 0505 62 2034. y 1 0915 112 759, X 1 1325 162 174,
1 0100 13 1159. Y 1 0510 63 1865. ¥ 1 0920 113 730. . 1 1330 163 170.
1 0105 14 1144, : 1 0515 64 1699, . 1 0925 114 690. ' 1 1335 164 166.
1 0110 15 1149. i 1 0520 65 1564. U 1 0930 115 657, . 1 1340 165 162.
1 0115 16 1168. ¥ 1 0525 66 1449, g 1 0935 116 630. 5 1 1345 166 1s8.
1 0120 17 1190. 1 1 0530 67 1362. L] 1 0940 117 607. . 1 1350 167 155.
1 0125 18 1223. H 1 0535 68 1306. s 1 0945 118 589, . 1 1355 168 151.
1 0130 18 1263. ¥ 1 0540 69 1264. * 1 0950 119 574. . 1 1400 169 148.
1 0135 20 1303. L 1 0545 70 1228, s 1 0955 120 560. s 1 1405 170 145.
1 0140 2% 1343. ¥ 1 0550 i 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 0600 13 1165, 0 1 1010 123 S34. s 1 1420 173 136.
1 0155 24 1449. * 1 0605 74 1151. ¥ 1 1015 124 521, G 1 1425 174 133.
1 0200 25 1481. * 1 0610 75 1129. ) 1 1020 125 521. Y 1 1430 175 130.
1 0205 26 3194. * 1 0615 76 1102. . 1 1025 126 514. * 1 1435 176 128.
1 0210 27 9901. ¢ 1 0620 77 1084. L 1 1030 127 508. y 1 1440 177 125,
1 0215 28 23058. ! 1 0625 18 1070. s 1 1035 128 501. v 1 1445 178 122.
1 0220 29 42115. s 1 0630 79 1059. ) 1 1040 129 495. . 1 1450 179 120.
1 0225 30 59467. " 1 0635 80 1048. ’ 1 1045 130 489. 4 1 1455 180 117.
1 0230 31 63996. ' 1 0640 81 1039. L 1 1050 131 483, s 1 1500 181 115.
1 0235 32 60363. X 1 0645 82 1030. A 1 1055 132 476. s 1 1505 182 113,
1 0240 33 54212. s 1 0650 83 1022. g 1 1100 133 470, v 1 1510 183 i10.
1 2245 14 46934, * 1 0655 84 1013. O 1 1105 134 463. s 1 1515 184 .08.
1 0250 35 39384. L 1 0700 85 1005. ! 1 1110 138 457, ¥ 1 1520 185 \06.
1 0255 16 32884. 2 1 0705 86 997, J 1 1115 138 T 449, L 1 1525 186 103,
1 0300 37 27789. L 1 0710 87 990. s 1 1120 137 442, ! 1 1530 187 97.
1 0305 ) 23307. s 1 0715 88 983. : 1 1125 138 434, v 1 1535 188 89.
1 0310 39 19712, * 1 0720 89 978, L 1 1130 139 425, y 1 1540 189 82.
1 0315 40 16841. ’ 1 0725 90 967. * 1 1135 140 417, J 1 1545 190 17,
1 0320 41 14710. ¢ 1 0730 91 959, ' 1 1140 141 409, s 1 1550 191 72.
1 0325 42 12886. L i 0735 92 951. . 1 1145 142 401, 3 1 1555 192 66.
1 0330 43 11484. * 1 0740 93 942, L 1 1150 143 393, y 1 1600 193 61.
1 0335 44 10391. \ 1 0745 94 933. L 1 1155 144 ig2. { 1 1605 194 56.
1 0340 45 9527. v 1 0750 95 925. i 1 1200 145 362, ¢ 1 1610 195 51.
1 0345 46 8874. v 1 Q755 96 917. s 1 1205 146 3317, § 1 1615 196 46
1 0350 47 8409. » 1 0800 97 910. i 1 1210 147 1. $ 1 1620 197 42.
1 0355 48 ' 8004. . 1 0805 98 904. * 1 1215 148 288. s 1 1625 198 8.
1 0400 49 7668. ¥ 1 o810 93 899, ® 1 1220 149 268. ¢ 1 1630 199 35.
1 0405 S0 7335. . 1 0815 100 B892, v 1 1225 150 253, $ 1 1635 200 1.

A A AR e R R R R R T T T T ey

L R R R R R T RN R )

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 12-HR 16.58=-HR
(CFS) (HR)
(CFS)
63996, 2.50 10002, 3931. 3931, 3931.
(INCHES) 13.043 14.166 14.166 14.166
(AC-FT) 41960. 5387. 5387. 5387.

CUMULATIVE AREA = 7.13 SQ MI

‘..""tnqn..titt.cv-vtttt.t'l"t-'tt"!l"li't"t'lttttttta.l.......g.ttt.tll~|l--tIt-lt-..A‘-qa.qnountn-nnnltluniblltcllltlthtthl

HYDROGRAPH AT C5991

TRANSPOSITION AREA 7.2 5Q MI
l..'..'t'to"t"."t"'.."."."'."""I.iI.'..'.""'l'Q.b......'..i.'.."‘ltil“lhltil.lll‘t.t(ltll‘AItll!l.t.!iltll!l!!tll'i.i
DA MON HRMN OFD FLOW * DA MON HRMN ORD FLOW * DA MON HRMN (RD FLOW ' DA MON HRMN ORD TLOW
. . .

1 0000 2557, 1 0410 51 5740. ¢ 1 0820 101 88s. 1 1230 151 239.
1 0005 2 2391, ¢ 1 0415 52 5247,  » 1 0825 102 880. 1 1235 152 228,
1 0010 : 2090. - 1 0420 53 4786,  » 1 0830 103 873, 1 1240 153 219,
1 0015 4 1839. - 1 0425 54 1319, 1 0835 104 865. 1 1245 154 2115
1 0020 % 1635, 1 0430 S5 3859,  » 1 0840 105 857, 1 1250 155 z0s.
1 0025 3 1500. ¢ 1 0435 56 1423, » ¥ 0845 106 848, 1 1255 156 200.
1 0030 " 1401, 1 0440 57 3063, 1 0850 107 B, 1 1300 157 196,
1 0035 3 1319, 1 0445 S8 2791, » 1 0855 108 827, 1 1305 158 192,
1 0040 : 1251: o 1 0450 S I565. 1 0900 109 814, 1 1310 159 .88.
1 0045 12 1196. - 1 0455 60 2375, ¢+ 1 0905 110 801, ¢ 1 1315 160 ia3.
1 0050 1i: 1158 1 0500 61 2209, ¢ 1 0910 111 785, 1 1320 161 179,
1 0055 il 12y, # 1 0505 62 2062.  * 1 0915 112 166, 1 1325 162 174
1 0100 13 1108. ¢ 1 0510 63 1898, ¢+ 1 0920 113 744, ¢ 1 1330 163 LT
1 0105 14 1101,  * 1 0515 64 1733, ¢+ 1 0925 114 709, 1 1335 164 166.
1 0110 1t 1113, » 1 0520 65 1604, + 1 0930 115 673, 1 1340 165 162,
1 0115 15 1134, ¢ 1 0525 & 1491, o+ 1 0935 116 G42. 1 1345 166 159,
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1 3120 47 1144, ! 0530 &7 1399, ¢ 1 0940 117 518, i 13150 187 is
1 5125 8 1150, ¢ 1 0535 68 1334, 0945 118 597. o 1 1155 168 122,
1 3130 18 ‘158, : 0540 59 1286, - 1 0950 119 580. - ! 1400 169 148,
1 2135 20 171, e 1 0545 70 1246, ¢ 1 0955 120 565. 1 1405 170 145.
1 2140 21 1192, 1 0550 71 1212, ¢ 1 1000 121 s52, ° 1 1410 17 142.
i 2145 22 214, 1 0555 72 1185. + 1 1005 122 544, 1 1415 172 139.
1 0150 23 1238, 1 0600 73 1167, + 1010 123 s, 1 1420 173 136.
1 0155 24 1267, ! 0605 74 1152, ¢« 1 1015 124 529, o 1 1425 174 133.
1 0200 2 1298, 1 0610 75 1129, « 1 1020 125 522, 1 1430 175 131.
1 0205 26 2898, ¢ 1 0615 76 1103, 1 1025 126 515, 1 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 78 072, « 1035 128 502. ¢ 1 1445 178 123.
1 0220 29  37579. ¢ 1 0630 79 1060. + 1040 129 496. 1 1450 179 120.
1 0225 30  $3555. ¢ 1 0635 80 1050. « 1 1045 130 490, ¢ 1 1455 180 118.
1 0230 31 58742. ¢ 1 0640 81 1040, + 1 1050 131 483. 1 1500 181 115.
1 0235 32 55827. ¢ 1 0645 82 1032. + 1055 132 477, 1 1505 182 113,
1 0240 33 50573, ¢ 1 0650 83 1023, + 1 1100 133 471, 1 1510 183 111.
1 0245 34 43762, ¢ 1 0655 84 1015,  + 1 1105 134 464. o 1 1515 184 108.
1 0250 35 36833, ¢ 1 0700 85 1007. + 1 1110 135 457, 1 1520 185 106.
1 0255 36  31126. ¢ 1 0705 86 999, + 1115 136 450, ¢ 1 1525 186 103.
1 0300 37 26524. ¢ 1 0710 87 99t. + 1 1120 137 442, 1 1530 187 98.
1 0305 38 22645. 1 0715 88 9|4, 1 1125 138 434, 1535 188 90.
1 0310 39 19477. ¢ 1 0720 89 977, + 1 1130 139 426, - 1 1540 189 82.
1 0315 40 16714. * 1 0725 90 969. + 1 1135 140 418, 1 1545 190 e
1 0320 41 14531, ¢ 1 0730 91 961. + 1 1140 141 410, - 1 1550 191 T2
1 0325 42 12595. * 1 0735 92 952, + 1 1145 142 402, 1 1555 192 67.
1 0330 43 11015, ¢ 1 0740 93 4.+ 1150 143 94, ¢+ 1600 193 62.
1 0335 44 9741, ¢ 1 0745 94 935. ¢+ 1 1155 144 82, ¢ 1 1605 194 56.
1 0340 45 3122, ¢ 1 0750 95 921, « 1200 145 63, ¢+ 1 1610 195 51
1 0345 46 7988, ¢ 1 0755 96 919. + 1 1205 146 337, 1 1615 196 47,
1 n350 47 7401, ¢ 1 0800 a7 912, + | 1210 147 L. W 1 1620 197 12,
1 0355 48 $307. ¢ 1 0805 98 906. 1 1215 148 288, 1 1625 198 39.
] 0400 49 iS11. ¢ 1 0810 99 900. 1 1220 149 268. - 1 1£30 199 L
1 0405 S 5157. ¢ 1 0815 100 894. 1 1225 150 253, 1 1635 200 12,
L] . .
h.'ﬁ.."'..l'-'."tii't't.t..'..t..l""."'."!.".ii'..'.'itil...l‘..‘.t.i|.i!l.l.tl.ll.l'i.llll!lllIIIilhl!lllll'l.l.lt.htﬁt'l.l
PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6~HR 24-HR 72-HR 16.58-HR
+  (CFS) (HR)
(CFS)
+  58742. 2.50 9284. 3672, 3672, 3672,
( INCHES) 12.106 13.234 13.234 13,234
(AC-FT) 4604. 5032. 5032. 5032.
CUMULATIVE AREA =  7.13 SQ MI
i."tttbIQt"'t"ilt."....""..ﬁ.""".lQ..'l".t..'l’"l.l..'.t'.lltt..'hllli.tili.!C.l.il.llhllhlicll!lt..'hlt.'lihtll.l'tllt"
INTERPOLATED HYDROGRAPH AT  (CS991
1lc"ithtt.c.v'ttﬁ"tt'v-!"'t't'."ll"l!.l!t'i"ll."!.'lt"i..l'.t"t'ﬁtllhhl.tiltit‘llt.llllllQItltll1'lllllIlllttoltltllnltttl
1] . L
DA MON HRMN CPRD FLOW * DA MON HRMN ORD FLOW * DA MON HRMN ©RD FLOW * DA MON HPMN CRD FLOW
. . .
1 2000 2857, ¢ ! 0410 51 5743, 1 0820 101 888, 1 1230 151 239
1 008 2 2191, ¢ 1 0415 52 €250, o+ 1 0825 102 480. - ! 235 150 228.
1 010 : 2090. ¢ 1 0420 53 4788, 1 0830 103 873, 1 1240 153 219.
1 0015 4 1839, 1 0425 54 4320, 1t 0835 104 865. 1 1245 154 211
1 0020 S 1635, 1 0430 55 3861, ¢ 1 0840 105 857. 1 1250 155 205
1 0025 1501, 1 0435 S 424, ¢ 0845 106 948. 1 1255 156 200.
1 0030 7 1401 Y 1 0440 57 3064, 1 0850 107 838, 1 1300 157 196.
1 5035 3 1319 ¢ 1 0445 % 2792, ¢ 1 0855 108 827. 1 1305 158 192.
1 5040 i 1252,  * 1 0450 5 2565. ¢+ 1 0900 109 g14. 1 1310 159 188.
1 0045 15 1196, ¢ 1 0455 60 2375. % 1} 0905 110 go1. 1 1315 160 183.
1 00s0 11 1155: 1 0500 &1 2209. 1 0910 111 785, 1 1320 161 179,
1 00s5 12 22T 1 0505  ©2 2062, ¢ 1 0915 112 766. 1 1325 162 174,
1 5100 13 109 g ! 0510 83 1898, -+ 1 0920 113 144, - { 1330 163 170.
! 3105 U4 a0l ! 0515 4 1733, - 1 0925 114 709, » 1 1335 164 166.
1 0110 15 113 o 1 0520 &5 1604. + 1 0930 115 673, ¢ 1 1340 165 162.
1 0115 16 13, 1 0525 66 1491, o« 0935 116 642. 1 1345 166 159.
1 0120 17 1144, 1 0530 67 1399, + 1 0940 117 618, * 1 1350 167 155.
1 0125 18 Ssks # 1 0535  ©8 1334, ¢+ 1 0945 118 597. - 1 1355 168 152.
1 0130 19 158, @ 1 0540 69 1286, 1 0950 119 580. 1 1400 169 148.
1 0135 20 172, 1 0545 70 1246, + 1 0955 120 565. 1 1405 170 145.
1 0140 21 192, 1 0550 71 1212, ¢+ 1 1000 121 552, ° 1 1410 171 142.
1 0145 22 1214, 1 0555 12 185, + 1 1005 122 544, 1 1415 172 139,
1 0150 23 1239, 1 0600 73 1167+ 1 1010 123 536, ¢ | 1420 173 136,
1 0155 24 1267, 1 0605 74 1Sz, w1 1015 124 529, ¢ 1 1425 174 133.
1 9200 29 1298, ¢ ! 0610 75 129, 1 1020 125 s22. ¢ 1 1430 175 131
1 2205 2% 2898, ¢ 1 0615 76 1103, | 1025 126 515, ¢ 1 1435 176 128.
1 0210 27 %000,  * 1 0620 77 1085, + 1 1030 127 509. 1 1440 117 125.
1 9215 28  2073%. * 1 0625 "9 1072, + 1 1035 128 s02. ¢ 1 1445 178 123,
1 0220 29 37590. 1 0630 79 1060, ¢+ 1 1040 129 496, 1 1450 179 i20.
1 0225 30  53569. 1 0635 80 1050,  + 1 1045 130 490, ¢ 1 1455 180 18.
1 0230 31 58754, 1 0640 81 1040, ¢+ 1050 131 183, - 1 1500 181 115
1 n23s 32 55837, 1 0645 92 1032, 1 1055 132 . 1 1505 182 3.
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+

i 0240 i3 12381 . 1 1550 83 1023. -~ 1 1100 113 371, 1 1510 183 i1
1 0245 4 13769, 1 7555 84 1015, - 1 1105 134 i64. o 1 1515 184 108.
1 0250 35 15839, 1 5700 85 1007. ¢ 1 1110 135 457, - 1 1520 185 106.
1 0255 36 11131, 1 0705 86 999, 1 1115 136 450, ¢ 1 1525 186 103.
1 0300 17 26527 . 1 0710 87 991, 1 1120 137 442, 1 1530 187 98.
1 0305 38  12646. * 1 0715 88 ag4. - 1 1125 138 434, 1 1535 188 90.
1 0310 39 19477. * 1 0720 89 977. 1 1130 139 426. 1 1540 189 82.
1 0315 40 15714, 1 3725 90 969. 1 1135 140 418, * 1 1545 190 1.
1 0320 41 14532, ¢ 1 0730 91 961, 1 1140 141 it0. 1 1550 191 72,
1 0325 42 12596.  * 1 0735 92 952, 1 1145 142 402, 1 1555 192 67.
1 0330 43 :1016. * 1 0740 93 944, 1 1150 143 394, ¢+ 1 1600 193 62.
1 0335 44 9743, 1 0745 94 935.  * 1 1155 144 382, ¢ 1 1605 194 S6.
1 0340 45 8724,  * 1 0750 95 927. * 1 1200 145 363, 1 1610 195 51
1 0345 46 7991. ¢ 1 0755 96 919. 1 1205 146 337, 1 1615 196 41.
1 0350 47 1404. ¢ 1 0800 97 912. ¢ 1 1210 147 VT 1 1620 197 42.
1 0355 48 6910, ¢ 1 0805 98 906. * 1 1215 148 288. ¢ 1 1625 198 39,
1 0400 49 5514. ¢ 1 0810 99 300. * 1 1220 149 268. 1 1630 199 35,
1 0405 =0 6160. 1 0815 100 894, 1 1225 150 253, ¢ 1 1635 200 32.
* . )
l't"."'.ti'.t".'ﬁt"".'.'.ﬁ"t'i"’.tt""Q."'.t"'t."|."t'.ﬁ.‘..t"'It".'lt't.'.l.l.'iihll!li.lqlt".1....'.".0..'..'-("
PEAK FLOW TIME 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-FT) 4604, 5033. 5033. 5033,

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 MAX IMUM TIME OF
OPERATICN STATION FLOW PEAK AREA STAGE MAX STAGE
6=-HOUR 24-HOUR 72-HOUR

HYDROGRAPH AT

CS601 17974, 2.58 2897, 1051. 1051. 2.15
ROUTED TO

CsSé00 16821. 2.67 2891. 1183. 1183, 2.15
ROUTED TO

560599 16460. 2.61 2891. 1185. 1185, 2.15
HYDROGRAPH AT

C5781 26969. 2.33 2850. 1033, 1033. 2.00
ROUTED 70

C5780 263175. 2.42 2903. 1149. 1149. 2.00
ROUTED T2

578599 24197, 3.42 2920. 1160. 1160. 2.00
HYDROGRAPH AT

CSB4I 20238. 2.33 2265. 821. 821. 1.60
ROUTED T2

css40 20283. 2.42 2311, 899. 899, 1.60
ROUTED TO

584599 17009. 2.50 233S. 916. 316. 1.60
HYDROGRAPH AT

c210 19580. 2,33 1956. 708. 708. 1.38

4 COMBINED AT

C5991 S8754. 2.50 9286. 3673. 3673. 7.13

¢++ NORMAL END C¥ HEC-1 ***
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* * *
FLOOD HYDROGRAPH PACKAGE {(HEC-1) * * U.S. ARMY CORPS OF ENGINEERS *
MAY 1891 * 2 HYDROLOGIC ENGINEERING CENTER *
VERSION 4.0.1E o % 609 SECOND STREET *
Lahey F77L-EM/32 version 5.01 & * DAVIS, CALIFORNIA 95616 *
Dodson & Associates, Inc. * * (916) 551-1748 *
RUN DATE 03/02/99 TIME 16:00:49 * * *
1 rl*iti*t***i*ii**ﬂi'tt*'**tt’ttii***tt*ii

dedede e ke ke Rk kR dr ko ke ek ko ok ok or R

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 HECI1KW.

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

Page 1



LINE

W oUW N

WWwWwwwwwwwNRMNNNNNNNNNNNREBERRRRB R 2 B
NV WNEFE,OWVW®OYNNOU S WNEFEOW®IONWUEWNROW

39
40
41

42
43
44
45
46
47
48
49
50
51
52
53

HEC-1 INPUT PAGE

IDwvavm o « wo 2 PT— in covnan, o mie R (- SRR S o e o [{P— Twior o 4 wins s [ DR — D wvs s sn 10
1D Golden Eagle Park Dam (FCD 97-44)

ID IDF1 Model for the Computation of IDF for Golden Eagle Park Dam

ID LR R R R R R

ID Analytical Considerations:

ID Includes Breach of North Heights Dam

ID Single Basin Model

1D This model considers areal reduction method.

ID dede g de e e e g de g e A de e e e e ok e e e o e e e e o o e v e o e ok s e e o e e o e e e e e o e e e e o e o o e e S e e ok e e e e e

ID

ID FILE: IDFl.DAT

ID DATE: OCTOBER 1998 (by FCDMC)

ID Modified by Stantec - February 1999

ID

ID THIS MODEL WAS ALTERED BY FCDMC FROM THE ORIGINAL MODEL- GEPD-PMF.DAT

ID FROM THE GOLDEN EAGLE PARK DAM FEASIBILITY STUDY DONE BY GEORGE V.

ID SABOL CONSULTING ENGINEERS, INC. (GVSCE), JULY 1997

ID

ID THE MODEL HAS THE FOLLOWING ADJUSTMENTS (BY FCDMC) :FROM THE ORIGINAL

ID 1.) THE SINGLE BASIN FOR THE NORTH HEIGHTS DAM WATERSHED HAS BEEN

1D REMOVED. IN ITS PLACE ARE QI CARDS TAKEN FROM THE DAM BREACH

ID HEC-1 FOR NORTH HEIGHTS DAM (GVSCE, JANUARY 1996).

ID 2.) BEFORE EACH WATERSHED IS ROUTED THROUGH ITS RESPECTIVE DAM,

ID HALF OF THE FLOW IS DIVERTED OUT TO REFLECT THE HALF PMF EVENT.

ID THE SAME WAS ALSO DONE ON THE WATERSHED (BASIN S210) BETWEEN THE THREE
ID UPPER DAMS AND GEPD.THE BREACH HYDROGRAPH ALREADY IS HALF PMF.

ID 3.) THE RATING CURVES FOR ASPEN AND SUNRIDGE CANYON DAMS WERE ALTERED

ID THE NEW RATING CURVES WERE DEVELOPED USING THE EQUATION -Q=CLH3/2.

ID THE RATING CURVES WERE ALTERED TO MAKE THE SPILLWAY LENGTH LONG

ID ENOUGH TO PASS THE HALF PMF THROUGH THE DAM WITH THE REQUIRED

ID THREE FEET OF FREEBOARD.

ID C=2.6

ID 4.) IN THIS MODEL THE PRINCIPLE SPILLWAYS OF ASPEN AND SUNRIDGE CANYON DAM
ID ARE UNCLOGGED.

ID 5.) THE INITIAL WATER SURFACE ELEVATION FOR EACH OF THE DAMS WAS

ID SET TO THE WSEL OF THE 100 YEAR EVENT

D NOTE:MODIFICATIONS BY STANTEC ARE EDITORIAL ONLY. THE ORIGINAL GVSCE MODEL
ID AND REVISIONS BY FCDMC ARE ACCEPTED. THE ROUTING (BY FCDMC) OF THE

ID IDF1 HYDROGRAPH THROUGH THE EXISTING GEP DAM IS DELETED.

*DIAGRAM

IT 5 02JUNS8 210

I0 4

IN 15

*

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 Q:7 0.4 0.4 0.4 0.4 015 0i; 15 0=XS 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 0.15 035 015
PI 0.:075 0..075 0.075 0.075

JD 14.70 2.000

PI O 0.1 0.1 0.1 0.2 02 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 0125 0.125
PI 0.075 0.075 0..075 0.075
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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
7
78
79

80
81
82
83
84
85
86
87
88
89
90
91

92
93
94
95
96
97

PI
PI
PI
JD
PI
PI
PI

EPERRRR

Ul
Ul
Ul
Ul
Ul

JER#

DI
DQ

hEERER

sV
sv
SE
SE
sQ
sQ

KK

RS
RC
RX
RY

HEC-1 INPUT

....... LIS WA LS i I e S RN B |
14.70 2.150

0.1 0.1 0.1 0.1

0.7 0.5 0.425 0.425

0.075 0.075 0.075 0.075

13.70 7:150

0.075 0.075 0.075 0.075
0.7 0.7 0.375 0.375

0.075 0.075 0.075 0.075

....... Sre et pnl el e R B
0.2 0.2 0.2 0.2
0.425 0.425 0.125 0.125
0.2 0.2 0.2 0.2

0.375 0.375 0.15 0.15

....... - (R 1
8.0 1.8
0.125 0...125
8.0 1.8

30.6
1082. 897.
119. 116.
0. 0.
0. 0.
0. 0.

246.00 266.28

C5601
BASIN S207 (ASPEN DAM)
THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
L= 3.9 Lca= 2.2 S= 464.7 Kn= .030 LAG=
PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN
2.15
.17 +31 4.90 0.29 3158
237. 523. 11.70.. 1651. 2163. 2377. 15089. 1274.
699. 573. 507. 374. 299. 259 ; 198. 181.
11%. 45. 45. 45. 45. 45. 45. 45.
0. 0. 0. 0. [o]13 B 0. 0.
Qs gx 0. 0 Q. B 0l 0.
0.5PMF
THIS DIVERT IS USED TO REMOVE HALF THE FLOWS BEFORE ROUTING THROUGH
THE DAM
.SPMF
0 50 100 10000
0 25 50 5000
C5600
Reservoir route at C560 (ASPEN DAM) .
THE SQ CARDS HAVE BEEN ALTERED FROM THE ORIGINAL MODEL (GEPD-PMF.DAT) FROM
THE GEPD FEASIBILITY STUDY (GVSCE, 1997)
SEE COMMENT NUMBER 3 ABOVE
% ELEV 1835.36
0.00 7-..09 34.65. 75.98 135.64 191.44 208.31 226.53
289.00 310.81 336.00

1808.8 1814.00 1820.00 1B26.00 1832.00 1836.00 1837.00 1838.00
1841.0 1842.00 1843.00
0 102 184 242 285 507 1913 3718
11432 14486 17540
560599
Normal depth channel route (ASPEN DAM TO GEP DAM)
1 FLOW -1
0.050 0.025 0.050 3127.0 0.0272
9850.4 9950.4 9974.4 10000.0. 10035.5 10059.8 10080.4 10104.4
1772.0 1771.7 1765.3 1765.3 1765.9 1768.5 1773.3 1773.7
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LINE

98

99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119

120
121

123
124
125

126
127
128
129
130
131
132
133
134
135

136
137
138
139
140
141

ZEEEEZR

KO
BA
QI
QI
QI
QI
QI
QI
QI
QI
QI
QI
QI
QI
QI
QI

KK

RS
RC
RX
RY

TEERER

LG
Ul
Ul
Ul

HE%%

DI
DQ

HEC-1 INPUT

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

5
1
2.02
781 493 408 353 306 267 235 210 189 172
159 148 140 134 131 133 140 153 170 190
212 234 254 274 292 415 1175 3086 6860.3 21573
29206 13111.4 7068.4 6196.2 ©5139.0 4067.1 3127.9 2838 2412 2076
1801 1569 1410 1275 1172 1092 1023 983 951 922
887 841 779 707 631 560 495 460 444 429
414 399 384 369 352 334 314 294 275 257
241 226 212 199 187 175 163 150 138 126
115 104 94 84 75 68 60 54 48 43
38 34 30 27 23 21 18 16 14 12
11 10 8 7 6 6 5 4 4 3
3 3 2 2 2 2 1 % i 1
1 1 1 1 1 7. T b3 1 1
1
578599
Normal depth channel route (North Heights Dam to GEP Dam)
1 FLOW 1 B
0.055 0.045 0.055 3762.0 0.01624
9928.9 9945.0 9963.1 9990.6 10012.2 10035.4 10052.8 10069.6
1755.7 1746.3 1746.1 1741.7 1743.3 1743.7 1744.6 1755.7
Cc5841
BASIN S209 (Sunridge Canyon Dam)
THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
L= 3.2 Lca= 1.7 S= 582.3 Kn= .019 LAG= 15.9
PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN
1.60
13 .28 4.62 s 32 41.50
515. 1951. 3289. 2104. 1510. 997 . 702. 442. 308. 202.
154. 65. 65.. 65. 0. 0. 0. 0. 0. Q.
0. 0. 0. 0. 0. 0. (o]f% 0. 0. 0.
0.5PMF

THIS DIVERT REMOVES HALF THE PMF FLOWS CREATING THE .5 PMF BEFORE
BEING ROUTED THROUGH THE DAM

.SPMF
0 50 100 10000
0 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
1723
174
175
176

177
178
179
180
181

hEEREER

sv
sV
SE
SE
sQ
sQ
SE
SE

SESEPEREREA "RRAGREA

HE#

DI
DQ

KO
KM
HC
2z

HEC-1 INPUT PAGE

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)
PLEASE SEE COMMENT NUMBER 3 ABOVE
1 ELEV 1926.31
0.00 0.60 4.30 11 .27 23.74 46.29 86.65 96.00 104.90 126.25
151.07 165.00 179.50
1884.8 1894.00 1900.00 1906.00 1912.00 1918.00 1924.00 1925.00 1926.00 1928.00
1930.0 1931.00 1832.00
0 163 223 272 307 333 355 559 1762 6368
12373 16175 20178
1884.8 1894.00 1500.00 1506.00 1912.00 1918.00 1924.00 1925.00 1926.00 1928.00
1930.0 1931.00 1932.00

584599
Normal depth channel route (Sunridge Canyon Dam to GEP Dam)
1 FLOW -1

0.065 0.050 0.065 6526.0 0.02571
9927.6 9939.8 9951.9 9985.3 10036.0 10067.5 10119.2 10188.7
1796.3 1751.2 1788.3 1784.1 1784.9 1788.0 1790.2 1796.4

c210
BASIN S210 (GOLDEN EAGLE PARK DAM) =
THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN

L= 1.9 Lca= -9 S= 360.7 Kn= .024 LAG= 13.6
PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN
1.38
.09 .24 5.61 w19 24.82
634. 2291 3040. 1739, 1122. 723. 433. 286. 170. 96.
66. 66. 0. 0. 0. 0. 0. 0 0. 0.
0. 0. 0. 0. 0. 0 0. 0. 0. 0.
0.5PMF
THIS DIVERT REMOVES HALF THE FLOWS FROM THIS AREA TO CREATE THE .SPMF
0.5PMF
0 50 100 10000
0 25 50 5000
C5991
1 2 21
Hydrograph combine C5840 + C5600 + C5780 + C599
4
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SCHEMATIC DIAGRAM OF STREAM NETWORK

INPUT
LINE (V) ROUTING (--->) DIVERSION OR PUMP FLOW
NO. (.) CONNECTOR (¢<=--) RETURN OF DIVERTED OR PUMPED FLOW
62 C5601
77 e > .5PMF
74 0.5PM
v
v
80 C5600
v
v
92 560599
98 . DAMFLO
E A%
3 v
120 5 578599
126 . . C5841
139 : . s i i > .5PMF
136 3 s 0.5PM
v
5 : v
142 ; § C5840
v
. . \
156 ‘ . 584599
162 S . . C210
174 . . . o SRR > 0.5PMF
172 S . s 0.5PMF
177 ({0 Yo AR T RN A I o S oI, N B e

(***) RUNOFF ALSO COMPUTED AT THIS LOCATION
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& * * *
FLOOD HYDROGRAPH PACKAGE (HEC-1) * w U.S. ARMY CORPS OF ENGINEERS *
MAY 1992 *: » HYDROLOGIC ENGINEERING CENTER *

* VERSION 4.0.1E ¥ * 609 SECOND STREET *
Lahey F77L-EM/32 version 5.01 * i DAVIS, CALIFORNIA 95616 ud

* Dodson & Associates, Inc. . * (916) 551-1748 %
« RUN DATE 03/02/99 TIME 16:00:49 * * *
\»—ﬁ*i'ﬁ*i**'ti************i*****titttt*it** de de o de de vk e de g v de e e d e de e Je e e v ok o o sk o o e e ok e o ok e e v ok e

Golden Eagle Park Dam (FCD 97-44)
IDF1 Model for the Computation of IDF for Golden Eagle Park Dam
(22 2R SRR s s R R R R RS SRR R ]
Analytical Considerations:

Includes Breach of North Heights Dam

Single Basin Model

This model considers areal reduction method.
IR R R R R e e e R e R s L R AR R R

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 GECRGE 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. 1IN 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 QUT 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 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:MODIFICATIONS BY STANTEC ARE EDITORIAL ONLY. THE ORIGINAL GVSCE MODEL
AND REVISIONS BY FCDMC ARE ACCEPTED. THE ROUTING (BY FCDMC) OF THE
IDF1 HYDROGRAPH THROUGH THE EXISTING GEP DAM IS DELETED.

40 IO OUTPUT CONTROL VARIABLES
IPRNT 4 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. 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 DATA
NMIN 5 MINUTES IN COMPUTATION INTERVAL
IDATE 2JUN98 STARTING DATE
ITIME 0000 STARTING TIME
NQ 210 NUMBER OF HYDROGRAPH ORDINATES
NDDATE 2JUN98 ENDING DATE
NDTIME 1725 ENDING TIME
ICENT 19 CENTURY MARK
COMPUTATION INTERVAL 0.08 HOURS
TOTAL TIME BASE 17.42 HOURS

ENGLISH UNITS
DRAINAGE AREA
PRECIPITATION DEPTH

SQUARE MILES
INCHES

Page 7



42 JD

43 PI

46 JD

47 PI

50 JD

51 PI

54 JD

55 PI

58 JD

59 PI

LENGTH, ELEVATION

FLOW

STORAGE VOLUME

SURFACE AREA
TEMPERATURE

INDEX STORM NO.

STRM
TRDA

1

1

FEET

CUBIC FEET PER SECOND

ACRE-FEET

ACRES

DEGREES FAHRENHEIT

5.00
0.01

PRECIPITATION PATTERN
03
.03
.07
523
«13
.05
.03
.02

0.
.03
.07
w23
=43
.05
.02
.03

0O O 0O 0O O oo

03

0O 00000 0o

INDEX STORM NO. 2

STRM
TRDA

1

5.00
1.60

PRECIPITATION PATTERN
.03

0.
.03
.07
.23
i
.05
.02
.03

O OO0 o0 o oo

INDEX STORM NO.

03

STRM
TRDA

0O 0O 0000 Oo0O0o

o
w

07
.23
e R
.05
.03
.02

3

b &

4.70
2.00

PRECIPITATION PATTERN
.03
.03
.07
.23
.14
.04
.03
.02

0.
.03
.07
.23
.14
.04
.02
.03

O 0O O oo oo

INDEX STORM NO.

03

STRM
TRDA

O O 0O 0000 o

4

1

4.70
2.15

PRECIPITATION PATTERN
.03
.03
+ 07
23
.14
.04
.03
.02

0.
.03
.07
.23
.14
.04
.02
.03

O 0O 0O O o O o

03

O 0O 000 o0 Ooo

INDEX STORM NO. 5

STRM
TRDA

1

3.70
7.15

PRECIPITATION PATTERN

0.
.03
.07
.23
«13
.05
.02
.03

O OO0 o0 o0ooo

03

0O 0O 00O o0 o0 oo

.03

03

.07
«23
-13
.05
.03
.02

PRECIPITATION DEPTH

TRANSPOSITION DRAINAGE AREA

O 0O 0O o0 oo o

PRECIPITATION DEPTH

.02
.07
.07
+23
+13
.05
.02

0O OO0 00 oo

.03
«07
73
.23
+13
.05
.03

oo oo N oo

TRANSPOSITION DRAINAGE AREA

O OO 0O O o o

PRECIPITATION DEPTH

.02
.07
.07
.23
i)
+05
.02

O 0O 0O 00 oo

o
w

0.03
0.07
2.73
0.23
0:13
0.05
0.03

TRANSPOSITION DRAINAGE AREA

O OO0 oo oo

PRECIPITATION DEPTH

.03
.07
.07
23
.14
.04
.02

.03
.07
.67
.17
.14
.04
.03

O OO0 oONOoOOo

TRANSPOSITION DRAINAGE AREA

PRECIPITATION DEPTH

O O 0O 0O 0O o o

O OO O o o o

.03
.07
=07
17
.14
.04
.02

.03
.07
.67
+ 17
.14
.04
.03

O O 0O o NOoOo

TRANSPOSITION DRAINAGE AREA

O 0O o0 o0 oo o

.02
.07
.07
23
|
«05
02

O 0O 0O 0O o0 oo

0.07
2.67
0.23
0.13
0.05
0.03
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O O o oN oo 0O 0O o0 oN oo

O 0O 0o NOOo

O O 0O O N OO

O OO0 O N OO

.02
.07
.73
23
<13
.05
.02

.02
.07
<13
23
L3
.05
.02

.03
.07
.67
L7
.14
.04
.02

.03

07

.67
37
.14
.04
.02

.02
.07
.67
.23
.13
.05
.02

0.03
0.07
2.73
0. 13
0.13
0.05
0.02

0.03
0.07
2.67
0.13
0.13
0.05
0.02

O 0O 0O O 0o o O o oo0oooo O PO OO oo 0O 0O 0OO0O0O0OOo

O O 0O 0O o oo

.03
.07
.60
+Z3
+13
.05

03

.03
.07
.60
«13
<13
.05
<03

.03
.07
.60
.14
.14
.04
.03

.03
.07
.60
.14
.14
.04
.03

.03
07
.60
.13
<13
.05
.03

O 0O OO0 OO0 o O 0O 0O OO0 oo

O O O oo oo

OO0 o000 o o

O 0O 0O 0O O oo

o0 O O
o NN

.02
.07
.60
. |
.05
.05
.02

.03
97
.60
.14
.04
.04
.02

.03
.07
.60
-14
.04
.04
.02

O OO O o oo O O O O o oo O 0O O o0 oo O O O OO O o

O 0O O O O o o

.02
.07
.60
o
.05
.05
.02

.02
.07
.60
=13
.05
.05
.02

.03
.07
.60
.14
.04
.04
.02

.03
.07
.60
.14
.04
.04
.02

.02
.07
.60
13
.05
.05
.02



*k* EK

67 BA

68 LG

63 UI

ke dedkk hkoh

LK

DT

DI

DQ

Hhk kK

80 KK

A% RS

86 SV

W kN

ko

Wk dedkde hkk kokk ko dedkk kkok Kokk ok kkk Rk k wdek ko eAh kkk kokk ke Rk kwk kR Wk kk khk ok Wk kkk hkk kkk ok hokow

de de A o ke W ek ok ok ke e

* *
* €560% *
* *

dr % d o dr ok de ko ok o e ok
BASIN S207 (ASPEN DAM)
THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
L= 3.9 Lca= 252 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

GREEN AND AMPT LOSS RATE
STRTL 0.17 STARTING LOSS
DTH 0.31 MOISTURE DEFICIT
PSIF 4.90 WETTING FRONT SUCTION
XKSAT 0.29 HYDRAULIC CONDUCTIVITY
RTIMP 31.55 PERCENT IMPERVIQOUS AREA

INPUT UNITGRAPH, 28 ORDINATES, VOLUME = 1.00

237.0 523.0 1170.0 1651.0 2163.0 2377.0 1508.0 1274.0 1082.0 897.0
699.0 573.0 507.0 374.0 299.0 259.0 198.0 181.0 119.0 116.0
111.0 45.0 45.0 45.0 45.0 45.0 45.0 45.0

Kok hkdk hkEw hkhk wwk kkk ko ko kkk Rk ok N hA hkok kkk ko koo hkk kkk Rkk Ak k hkh hkk Akw hkh kkh kkk kkw Akk kkh kkw

de g e de e ok e ok ok Wk e W

* *
L 0.5PM * F
* *

de e e ok ek e e e

THIS DIVERT IS USED TO REMOVE HALF THE FLOWS BEFORE ROUTING THROUGH

THE DAM
DIVERSION
ISTAD .5PMF DIVERSION HYDROGRAPH IDENTIFICATION
INFLOW 0.00 50.00 100.00 10000.00
DIVERTED FLOW 0.00 25.00 50.00 5000.00

dkd dekok hkok ek wak ko ko Wk kkh wokk hkk wokd Ak hkk hkk kA wokk ko ok ok ok hkk ko ok kkk ke ko k kR Nk Rk

de de W e Kk e e e

* *
i3 C5600 *
* *

Je de de o de de ke de ok e e
Reservoir route at CS60 (ASPEN DAM).
THE SQ CARDS HAVE BEEN ALTERED FROM THE ORIGINAL MODEL .(GEPD-PMF.DAT) FROM
THE GEPD FEASIBILITY STUDY (GVSCE, 1997)
SEE COMMENT NUMBER 3 ABOVE

HYDROGRAPH ROUTING DATA

STORAGE ROUTING

NSTPS 1 NUMBER OF SUBREACHES
ITYP ELEV TYPE OF INITIAL CONDITION
RSVRIC 1835.36 INITIAL CONDITION
X 0.00 WORKING R AND D COEFFICIENT
STORAGE 0.0 7.1 34.7 76.0 138.8 191.4 208.3 226.5 246.0 266.3

Page 9



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 0. 102, 184. 242. 285. 907. 1913 . 3718, 5913.. 8428.
11432. 14486. 17540.

LR 2

dkhk kkk kdkk Rk dhkk ek hokk hkk kokk ok ok kkk wkok hkk hkk hokok kokk ok ko kkk ko k kAR kA bk ko kk ok ok kR ek kwk wor ok ok ok

e e e e ok ek o e ke Ok e ke ke

* *
92 KK *® 560599 *
* *

% e de e dr o e o ok o O ko ke

Normal depth channel route (ASPEN DAM TO GEP DAM)

HYDROGRAPH ROUTING DATA

94 RS STORAGE ROUTING
NSTPS 1 NUMBER OF SUBREACHES
ITYP FLOW TYPE OF INITIAL CONDITION
RSVRIC -1.00 INITIAL CONDITION
X 0.00 WORKING R AND D COEFFICIENT
95 RC NORMAL DEPTH CHANNEL ;
ANL 0.050 LEFT OVERBANK N-VALUE
ANCH 0.025 MAIN CHANNEL N-VALUE
ANR 0.050 RIGHT OVERBANK N-VALUE
RLNTH 3127. REACH LENGTH
SEL 0.0272 ENERGY SLOPE
ELMAX 0.0 MAX. ELEV. FOR STORAGE/OUTFLOW CALCULATION
CROSS-SECTION DATA
--- LEFT OVERBANK --- + ------ MAIN CHANNEL ------- + --- RIGHT OVERBANK ---
97 RY ELEVATION 1772.00 1771.70 1765.30 1765.30 1765.90 1768.50 1773.30 1773.70
96 RX DISTANCE 9850.40  9950.40  9974.40 10000.00 10035.50 10059.80 10080.40 10104.40
oW
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 66.51 740,15

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 1773: 05 1771.49 1771.93 177237 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.)

Ak kkk kkk kokk hkk dkk kkk kkhk kokk hhk khk kohkk hdkk khkk Wk kkk kkk ko kkok kkok dokk Kokk hkk kkk ko kAhk hkk kwk kkk ko dkw Kokk kkow

de e e de de Ko e gk e e ke

* *
98 KK * DAMFLO *
* *

IZEZ2E 2R R0 224
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 PRINT CONTROL
IPLOT 0 PLOT CONTROL
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QSCAL 0. HYDROGRAPH PLOT SCALE

103 IN TIME DATA FOR INPUT TIME SERIES
JXMIN 5 TIME INTERVAL IN MINUTES
JXDATE 2JUNS8 STARTING DATE
JXTIME 0 STARTING TIME

SUBBASIN RUNOFF DATA

105 BA SUBBASIN CHARACTERISTICS
TAREA 2.02 SUBBASIN AREA

B R 2 e a2 R R AR R AR R AR e R R R R 2 2 2 2

HYDROGRAPH AT DAMFLO
TRANSPOSITION AREA 0.0 sQ MI

P 2 2222 s a2 R R RS R S R R R R RS A AR AR R A e e R Rl R T e 2 S

* * *
DA 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. o+ 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 7%
2 JUN 0020 5 306,  * 2 JUN 0445 58 460. * 2 JUN 0910 111 3. o+ 2 JUN 1335 164 3
2 JUN 0025 6 267.  * 2 JUN 0450 59 444, » 2 JUN 0915 112 3. o« 2 JUN 1340 165 1.
2 JUN 0030 7 235. o+ 2 JUN 0455 60 429, * 2 JUN 0920 113 2. 2 JUN 1345 166 i
2 JUN 0035 8 210.  * 2 JUN 0500 61 414, * 2 JUN 0925 114 2. o 2 JUN 1350 167 1.
2 JUN 0040 9 189,  * 2 JUN 0505 62 399.  « 2 JUN 0930 115 2. » 2 JUN 1355 168 1y
2 JUN 0045 10 172, ¢+ 2 JUN 0510 63 384. =+ 2 JUN 0935 116 2. o+ 2 JUN 1400 169 T
2 JUN 0050 11 159.  * 2 JUN 0515 64 369.  * 2 JUN 0940 117 1. o+ 2 JUN 1405 170 1.
2 JUN 0055 12 148.  * 2 JUN 0520 65 352,  « 2 JUN 0945 118 1. * 2 JUN 1410 171 3.
2 JUN 0100 13 140.  * 2 JUN 0525 66 334, o+ 2 JUN 0950 119 1. o+ 2 JUN 1415 172 1.
2 JUN 0105 14 134,  * 2 JUN 0530 67 314, o+ 2 JUN 0955 120 1. x 2 JUN 1420 173 3.
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, o+ 2 JUN 0540 69 275. % 2 JUN 1005 122 1. o+ 2 JUN 1430 175 1.
JUN 0120 17 140.  * 2 JUN 0545 70 257, =+ 2 JUN 1010 123 L, & 2 JUN 1435 176 1.
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. o+ 2 JUN 1455 180 i
2 JUN 0145 22 234. o+ 2 JUN 0610 75 187. 2 JUN 1035 128 2 JUN 1500 181 1.
2. JUN 0150 23 254. * 2 JUN 0615 76 175.  « 2 JUN 1040 129 1z * 2 JUN 1505 182 1;
2 JUN 0155 24 274, o+ 2 JUN 0620 77 163.  « 2 JUN 1045 130 1. o+ 2 JUN 1510 183 8
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 9. * 2 JUN 1115 136 1. o+ 2 JUN 1540 189 13
2 JUN 0230 31 29206.  * 2 JUN 0655 84 B4. * 2 JUN 1120 137 1. » 2 JUN 1545 190 3.
2 JUN 0235 32 13111, * 2 JUN 0700 85 75, o+ 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 T
2 JUN 0245 34 6196.  * 2 JUN 0710 87 60. * 2 JUN 1135 140 1. o+ 2 JUN 1600 193 1.
2 JUN 0250 35 5139. 2 JUN 0715 88 S4. * 2 JUN 1140 141 1. * 2 JUN 1605 194 15
2 JUN 0255 36 4067.  * 2 JUN 0720 89 ag. » 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 8.+ 2 JUN 1155 144 1. o+ 2 JUN 1620 197 1.
2 JUN 0310 39 2412.  * 2 JUN 0735 92 34, » 2 JUN 1200 145 1.+ 2 JUN 1625 198
2 JUN 0315 40 2076.  * 2 JUN 0740 93 30. o+ 2 JUN 1205 146 S 2 JUN 1630 199 1.
2 JUN 0320 41 1801.  * 2 JUN 0745 94 27. o« 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. o+ 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 8. »* 2 JUN 1225 150 1. o+ 2 JUN 1650 203 1.
2 JUN 0340 45 1172. * 2 JUN 0805 98 6.  * 2 JUN 1230 151 1. o+ 2 JUN 1655 204 1.
2 JUN 0345 46 1092.  * 2 JUN 0810 99 4. * 2 JUN 1235 152 1. o+ 2 JUN 1700 205 1.
2 JUN 0350 47 1029.  * 2 JUN 0815 100 12, = 2 JUN 1240 153 1. o+ 2 JUN 1705 206 1.
2 JUN 0355 48 983.  * 2 JUN 0820 101 1. »* 2 JUN 1245 154 1.+ 2 JUN 1710 207 1
2 JUN 0400 49 951,  * 2 JUN 0825 102 0. »* 2 JUN 1250 155 1. = 2 JUN 1715 208 is
> JUN 0405 S0 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. o+ 2 JUN 1725 210 1.

. JUN 0415 52 ga1. * 2 JUN 0840 105 6. * 2 JUN 1305 158 1. *

2 JUN 0420 53 779. o+ 2 JUN 0845 106 6. * 2 JUN 1310 159 1.

* * *

AR R R RN AR T R RN I kA AR IR AR R TR R R R R H AR NN TR AN TR R IR AT R TR r R R A r R A PR R R kR R AR TR R AR R e W Wi i e i de e dr e e sk ok e e ok e e e e o e e e e o o 3
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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

Tl R R e R R R R R R R a2 R 2R d

HYDROGRAPH AT DAMFLO
TRANSPOSITION AREA 1.6 SQ MI

P LR R R R R e R R R 222 ]

* * »*
DA 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. o+ 2 JUN 0850 107 5. * 2 JUN 1315 160 i,
2 JUN 0005 2 493, * 2 JUN 0430 S5 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. o+ 2 JUN 1325 162 1.
2 JUN 0015 4 153. o+ 2 JUN 0440 57 499. 2 JUN 0905 110 3. o+ 2 JUN 1330 163 1.
2 JUN 0020 5 306. * 2 JUN 0445 58 460. * 2 JUN 0910 111 3. 2 JUN 1335 164 i,
2 JUN 0025 6 267. * 2 JUN 0450 59 444, 2 JUN 0915 112 3. o+ 2 JUN 1340 165 1.
2 JUN 0030 7 235, * 2 JUN 0455 60 429, 2 JUN 0920 113 2. o+ 2 JUN 1345 166 1s
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. o+ 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. o« 2 JUN 1400 169 1.
2 JUN 0050 11 159.  * 2 JUN 0515 64 369.  * 2 JUN 0940 117 1. o+ 2 JUN 1405 170 1
2 JUN 0055 12 148. * 2 JUN 0520 65 352,  * 2 JUN 0945 118 1. o+ 2 JUN 1410 171 1.
2 JUN 0100 13 140.  * 2 JUN 0525 66 334, o+ 2 JUN 0950 119 1. o+ 2 JUN 1415 172 1.
2 JUN 0105 14 134. * 2 JUN 0530 67 314, » 2 JUN 0955 120 1.+ 2 JUN 1420 173 X.
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. o+ 2 JUN 1440 177 Ts
2 JUN 0130 19 170. * 2 JUN 0555 72 226. o+ 2 JUN 1020 125 1. o+ 2 JUN 1445 178 s
2 JUN 0135 20 190.  * 2 JUN 0600 73 212, 2 JUN 1025 126 1. o« 2 JUN 1450 179 1.
2 JUN 0140 21 212, »* 2 JUN 0605 74 199. =+ 2 JUN 1030 127 1. o+ 2 JUN 1455 180 1,
2 JUN 0145 22 234, . * 2 JUN 0610 75 187. 2 JUN 1035 128 1. o+ 2 JUN 1500 181 1.
2 JUN 0150 23 254, o+ 2 JUN 0615 76 175. 2 JUN 1040 129 1. 2 JUN 1505 182 1.
2 JUN 0155 24 274. o+ 2 JUN 0620 77 163. * 2 JUN 1045 130 1. o+ 2 JUN 1510 183 1.
2 JUN 0200 25 292, o+ 2 JUN 0625 78 150.  * 2 JUN 1050 131 1. * 2 JUN 1515 184 L
2 JUN 0205 26 415.  * 2 JUN 0630 79 138.  * 2 JUN 1055 132 1. o« 2 JUN 1520 185 1.
2 JUN 0210 27 1175.  * 2 JUN 0635 80 126. * 2 JUN 1100 133 1. o+ 2 JUN 1525 186 1.
2 JUN 0215 28 3086. 2 JUN 0640 81 115.  * 2 JUN 1105 134 1. w 2 JUN 1530 187 102
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. o+ 2 JUN 1545 190 1.
2 JUN 0235 32 3133 ¥ 2 JUN 0700 85 75.  * 2 JUN 1125 138 1. o+ 2 JUN 1550 191 1.
2 JUN 0240 33 7068.  * 2 JUN 0705 86 68. * 2 JUN 1130 139 1. o+ 2 JUN 1555 192 p 9
2 JUN 0245 34 6196. * 2 JUN 0710 87 60. * 2 JUN 1135 140 1. o+ 2 JUN 1600 193 e
2 JUN 0250 35 5139. * 2 JUN 0715 88 54, * 2 JUN 1140 141 1. o+ 2 JUN 1605 194 1.
2 JUN 0255 36 4067. * 2 JUN 0720 89 48. * 2 JUN 1145 142 % 2 JUN 1610 195 1%
2 JUN 0300 37 3128.  * 2 JUN 0725 90 43, 2 JUN 1150 143 1. o« 2 JUN 1615 196 1,
2 JUN 0305 38 2838. * 2 JUN 0730 91 g, o+ 2 JUN 1155 144 1. » 2 JUN 1620 197 >
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 Ty 2 JUN 1630 199 1
2 JUN 0320 41 1801, * 2 JUN 0745 94 27, »* 2 JUN 1210 147 1. o+ 2 JUN 1635 200 1.
2 JUN 0325 42 1569.  * 2 JUN 0750 95 23, x 2 JUN 1215 148 1.+ 2 JUN 1640 201 1.
2 JUN 0330 43 1410. * 2 JUN 0755 96 2%, 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. o+ 2 JUN 1650 203 1
2 JUN 0340 45 1172. 2 JUN 0805 98 16. 2 JUN 1230 151 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 15
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 g, * 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 ga1. * 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. o+
* . » *

L R R e e R R R RS SEE 2

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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(INCHES) 8.729 8.882 8.882 8.882
(AC-FT) 940. 957. 957. 957.

CUMULATIVE AREA = 2.02 sQ MI

cdededede e de dr o sk de v de e de de e e e e ok e e e e ok e e e e e e e e e e e e o e e e e Sk N e e e e e e e A ke W A ek b e ok o sk e e e ok v o e o e e e e e ok e e i ke e e e e e e o o e e e e e Sk e e ok ok e o e ke e ok ke

HYDROGRAPH AT DAMFLO
TRANSPOSITION AREA 2.0 sQ MI

B T T i e e R R S R E R AR A R I R R R R R R R T LR R L R 2

* * *
DA 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. o+ 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. o+ 2 JUN 1330 163 i
2 JUN 0020 5 306. * 2 JUN 0445 58 460. * 2 JUN 0910 111 3. » 2 JUN 1335 164 L
2 JUN 0025 6 267. * 2 JUN 0450 59 444, * 2 JUN 0915 112 3. o+ 2 JUN 1340 165 1.
2 JUN 0030 7 235,  * 2 JUN 0455 60 429. * 2 JUN 0920 113 2. o+ 2 JUN 1345 166 L.
2 JUN 0035 8 210, * 2 JUN 0500 &1 414,  * 2 JUN 0925 114 2. w 2 JUN 1350 167 1.
2 JUN 0040 9 189. * 2 JUN 0505 62 399.  * 2 JUN 0930 115 2. * 2 JUN 1355 168 L
2 JUN 0045 10 172, * 2 JUN 0510 63 384. * 2 JUN 0935 116 2. o+ 2 JUN 1400 169 1.
2 JUN 0050 11 159. 2 JUN 0515 64 369. * 2 JUN 0940 117 1.+ 2 JUN 1405 170 il
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, o« 2 JUN 0950 119 1. »* 2 JUN 1415 172 L
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, o+ 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. o+ 2 JUN 1430 175 1
2 JUN 0120 17 140. ¥ 2 JUN 0545 70 257. % 2 JUN 1010 123 i, & 2 JUN 1435 176 1y
2 JUN 0125 18 153.  * 2 JUN 0550 71 241, * 2 JUN 1015 . 124 1. * 2 JUN 1440 177 A
2 JUN 0130 19 170. * 2 JUN 0555 72 226,  * 2 JUN 1020 125 1. o+ 2 JUN 1445 178 il
2 JUN 0135 20 190. * 2 JUN 0600 73 212, * 2 JUN 1025 126 1. 0+ 2 JUN 1450 179 1:
2 JUN 0140 21 212. o+ 2 JUN 0605 74 199.  * 2 JUN 1030 127 1. o+ 2 JUN 1455 180 1,
2 JUN 0145 22 234.  * 2 JUN 0610 75 187. * 2 JUN 1035 128 1. o+ 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
JUN 0155 24 274,  * 2 JUN 0620 77 163.  » 2 JUN 1045 130 L: 2 JUN 1510 183 1i
TUN 0200 25 292. * 2 JUN 0625 78 150.  * 2 JUN 1050 131 1. o+ 2 JUN 1515 184 1
_ JUN 0205 26 415. o+ 2 JUN 0630 79 138.  » 2 JUN 1055 132 1. o+ 2 JUN 1520 185 the
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. o+ 2 JUN 1530 187 1
2 JUN 0220 29 6860.  * 2 JUN 0645 82 104. * 2 JUN 1110 135 1. o+ 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. o+ 2 JUN 1545 190 1.
2 JUN 0235 32 13111, * 2 JUN 0700 85 75,  * 2 JUN 1125 138 1. & 2 JUN 1550 191 i
2 JUN 0240 33 7068.  * 2 JUN 0705 86 68.  * 2 JUN 1130 139 1. 2 JUN 1555 192 it
2 JUN 0245 34 6196.  * 2 JUN 0710 87 60.  * 2 JUN 1135 140 1. o+ 2 JUN 1600 193 1.
2 JUN 0250 35 5139.  * 2 JUN 0715 88 54. o+ 2 JUN 1140 141 1. 2 JUN 1605 194 e
2 JUN 0255 36 4067. * 2 JUN 0720 89 48.  * 2 JUN 1145 142 1. 2 JUN 1610 195 i
2 JUN 0300 37 3128, * 2 JUN 0725 90 43, * 2 JUN 1150 143 1. o« 2 JUN 1615 196 1.
2 JUN 0305 38 2838.  * 2 JUN 0730 91 8.+ 2 JUN 1155 144 1. o+ 2 JUN 1620 197 1
2 JUN 0310 39 2412, * 2 JUN 0735 92 34, o+ 2 JUN 1200 145 1. 2 JUN 1625 198 i
2 JUN 0315 40 2076.  * 2 JUN 0740 93 30. o+ 2 JUN 1205 146 1o & 2 JUN 1630 199 19
2 JUN 0320 41 1801.  * 2 JUN 0745 94 27. o+ 2 JUN 1210 147 1. o+ 2 JUN 1635 200 &
2 JUN 0325 42 1569.  * 2 JUN 0750 95 23, o+ 2 JUN 1215 148 1. = 2 JUN 1640 201 il
2 JUN 0330 43 1410.  * 2 JUN 0755 96 21, o+ 2 JUN 1220 149 1. » 2 JUN 1645 202 1,
2 JUN 0335 44 1275.  * 2 JUN 0800 97 8.+ 2 JUN 1225 150 1. o« 2 JUN 1650 203 1.
2 JUN 0340 45 1172,  * 2 JUN 0805 98 6. * 2 JUN 1230 151 1. o+ 2 JUN 1655 204 e
2 JUN 0345 46 1092.  * 2 JUN 0810 99 14. o+ 2 JUN 1235 152 1. » 2 JUN 1700 205 1.
2 JUN 0350 47 1029.  * 2 JUN 0815 100 12, o+ 2 JUN 1240 153 1. o+ 2 JUN 1705 206 T
2 JUN 0355 48 983.  * 2 JUN 0820 101 1.+ 2 JUN 1245 154 1. * 2 JUN 1710 207 i
2 JUN 0400 49 951.  * 2 JUN 0825 102 10 * 2 JUN 1250 155 1. o+ 2 JUN 1715 208 1.
2 JUN 0405 50 922. * 2 JUN 0830 103 8. * 2 JUN 1255 156 1. o+ 2 JUN 1720 209 1.
2 JUN 0410 51 887. * 2 JUN 0835 104 7. o+ 2 JUN 1300 157 1. o« 2 JUN 1725 210 1:
2 JUN 0415 52 gs1. * 2 JUN 0840 105 6 * 2 JUN 1305 158 1. o+
2 JUN 0420 53 779.  * 2 JUN 0845 106 6 * 2 JUN 1310 159 T, #
* 1 * *

Jrde de ke de e e dede e g e gk e de e e A e e e e e e e ot e e e e e ke e e e o e ke o e e e e e e e e e e e e e e e e e e A e e e e e R e e o e e e ke e i e e e e e o e e e e o vy S e e e e e e e o e e e o e o e e e o e R e e e e e o e e

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
7s) (HR) 6-HR 24-HR 72-HR 17.42-HR
06. 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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P R R R R R T T T T TR T L T R T R T

HYDROGRAPH AT DAMFLO
TRANSPOSITION AREA 2.2 SQ MI

P I R R R R T R T T R E R R R R T R R R E

* * *
DA 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 5S4 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, o+ 2 JUN 1325 162 1.
2 JUN 0015 4 353. o+ 2 JUN 0440 57 499, * 2 JUN 0905 110 3. o« 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. o+ 2 JUN 1340 165 1
2 JUN 0030 7 235, * 2 JUN 0455 60 429. * 2 JUN 0920 113 2. o« 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 L.
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, o+ 2 JUN 0945 118 1. o« 2 JUN 1410 171 1.
2 JUN 0100 13 140,  * 2 JUN 0525 66 334, * 2 JUN 0950 119 1. o+ 2 JUN 1415 172 1
2 JUN 0105 14 134, * 2 JUN 0530 67 314, * 2 JUN 0955 120 1. o+ 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. o+ 2 JUN 1005 122 1. =+ 2 JUN 1430 175 Tis
2 JUN 0120 17 140. * 2 JUN 0545 70 257. o+ 2 JUN 1010 123 1. o+ 2 JUN 1435 176 1.
2 JUN 0125 18 153.  * 2 JUN 0550 71 241, o+ 2 JUN 1015 124 1. o+ 2 JUN 1440 177 1.
2 JUN 0130 19 170,  * 2 JUN 0555 72 226. o+ 2 JUN 1020 125 1. 2 JUN 1445 178 %
2 JUN 0135 20 190. * 2 JUN 0600 73 212,  »* 2 JUN 1025 126 g, e 2 JUN 1450 179 1
2 JUN 0140 21 212,  * 2 JUN 0605 74 199. * 2 JUN 1030 127 1. o+ 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 2 JUN 1505 182 L
2 JUN 0155 24 274,  * 2 JUN 0620 77 163. =* 2 JUN 1045 130 i, 2 JUN 1510 183 s
2 JUN 0200 25 292. * 2 JUN 0625 78 150. * 2 JUN 1050 131 1. o+ 2 JUN 1515 184 Al
2 JUN 0205 26 415. * 2 JUN 0630 79 138. * 2 JUN 1055 132 1. o+ 2 JUN 1520 185 [P
2 JUN 0210 27 1175.  * 2 JUN 0635 80 126,  * 2 JUN 1100 133 1. o+ 2 JUN 1525 186 %
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. o+ 2 JUN 1535 188 1
2 JUN 0225 30 21573,  * 2 JUN 0650 83 94. » 2.JUN 1115 136 1. o+ 2 JUN 1540 189 T
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 Vs
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. o+ 2 JUN 1605 194 1.
2 JUN 0255 36 4067. * 2 JUN 0720 89 48.  * 2 JUN 1145 142 1. o+ 2 JUN 1610 195 1.
2 JUN 0300 37 3128.  * 2 JUN 0725 90 43,  » 2 JUN 1150 143 1. o+ 2 JUN 1615 196 1
2 JUN 0305 38 2838. 2 JUN 0730 91 g, o+ 2 JUN 1155 144 1. o+ 2 JUN 1620 197 il
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 2.
2 JUN 0320 41 1801. * 2 JUN 0745 94 27.  x 2 JUN 1210 147 1.+ 2 JUN 1635 200 1
2 JUN 0325 42 1569.  * 2 JUN 0750 95 23, o+ 2 JUN 1215 148 1.+ 2 JUN 1640 201 It
2 JUN 0330 43 1410. * 2 JUN 0755 96 21, o+ 2 JUN 1220 149 1. 0+ 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. o+ 2 JUN 1655 204 B
2 JUN 0345 46 1092,  * 2 JUN 0810 99 4. »* 2 JUN 1235 152 1. o+ 2 JUN 1700 205 1.
2 JUN 0350 47 1029.  * 2 JUN 0815 100 122, »* 2 JUN 1240 153 1. o+ 2 JUN 1705 206 1.
2 JUN 0355 48 983.  * 2 JUN 0820 101 1.+ 2 JUN 1245 154 1. o+ 2 JUN 1710 207 1s
2 JUN 0400 49 951.  * 2 JUN 0825 102 10, »* 2 JUN 1250 155 1y 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 gg7. * 2 JUN 0835 104 7. * 2 JUN 1300 157 1. o+ 2 JUN 1725 210 1.
2 JUN 0415 52 gal.  * 2 JUN 0840 105 6. * 2 JUN 1305 158 1. o+
2 JUN 0420 53 779.  * 2 JUN 0845 106 6 * 2 JUN 1310 159 1. o«
* * *

P R R R R R R R R e e R S R R T2 s s

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. 357 ; 957. 957..

CUMULATIVE AREA = 2.02 sQ MI

dededrdede i ke ke ke R e e kR e e ke ko e ok R Rk R e e ke e e A e e e e e W e e e e e e e e e o o e e e e e e o ok e e e e e e e e o e e e e o o e e e R R e e
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HYDROGRAPH AT DAMFLO
TRANSPOSITION AREA 7.2 SQ MI

R s e R R R R R R

* * *
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 JUN 0855 108 4 * 2 JUN 1320 161 L
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, o« 2 JUN 0930 115 2 * 2 JUN 1355 168 s
2 JUN 0045 10 172,  * 2 JUN 0510 63 384. o+ 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 T
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, o+ 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 i.
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 L
2 JUN 0200 25 292. * 2 JUN 0625 78 150.  * 2 JUN 1050 131 it * 2 JUN 1515 184 s
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 iis
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 g4, * 2 JUN 1120 137 1 * 2 JUN 1545 190 T
2 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.
2 JUN 0245 34 6196.  * 2 JUN 0710 87 60. * 2 JUN 1135 140 1. o+ 2 JUN 1600 193 1.
2 JUN 0250 35 5139.  * 2 JUN 0715 88 54, * 2 JUN 1140 141 1 * 2 JUN 1605 194 2
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 3g. = 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. o+ 2 JUN 1215 148 1 * 2 JUN 1640 201 1s
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 8. * 2 JUN 1225 150 1 * 2 JUN 1650 203 1.
2 JUN 0340 45 1172, * 2 JUN 0805 98 6. o+ 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. o+ 2 JUN 1250 155 1 * 2 JUN 1715 208 1.
2 JUN 0405 50 922,  * 2 JUN 0830 103 g. * 2 JUN 1255 156 1 * 2 JUN 1720 209 1s
2 JUN 0410 51 887. * 2 JUN 0835 104 7. o+ 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 *

* * *

de de e e e e e s e e e e e e e e e e e ke e e sk e e e e e W e e e W ke o e ke e e e e e ke e e e e e ok ke o o e ke e e e e e e e e e e e e e e o e e e e e ok e ke ke ok e e e ke ek e e e o e e e e e e e e e v o e e e Rk ok ke

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

LR R R S R AR E R R R Rl e RS2 S S s

INTERPOLATED HYDROGRAPH AT DAMFLO

L R e R R R e R R R R L R R RS 2 e 2

* * *
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DA 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. o« 2 JUN 1315 160 1=
2 JUN 0005 2 493, * 2 JUN 0430 55 631. 2 JUN 0855 108 4. x 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 LI 2 JUN 1330 163 1.
2 JUN 0020 5 306. 0+ 2 JUN 0445 S8 460.  * 2 JUN 0910 111 3. o+ 2 JUN 1335 164 14
2 JUN 0025 6 267. * 2 JUN 0450 59 444, * 2 JUN 0915 112 3. o+ 2 JUN 1340 165 1s
2 JUN 0030 7 235.  * 2 JUN 0455 60 429. * 2 JUN 0920 113 P 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. o+ 2 JUN 1400 169 1
2 JUN 0050 11 159. * 2 JUN 0515 64 369.  * 2 JUN 0940 117 1. o+ 2 JUN 1405 170 1.
2 JUN 0055 12 148. * 2 JUN 0520 65 352, * 2 JUN 0945 118 1. o+ 2 JUN 1410 171 1.
2 JUN 0100 13 140. * 2 JUN 0525 66 334,  »* 2 JUN 0950 119 1. o+ 2 JUN 1415 172 15
2 JUN 0105 14 134. * 2 JUN 0530 67 314. o+ 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. o+ 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 3
2 JUN 0125 18 153, * 2 JUN 0550 71 241, * 2 JUN 1015 124 1. * 2 JUN 1440 177 i
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. o+ 2 JUN 1450 179 hlie
2 JUN 0140 21 212, * 2 JUN 0605 74 199. 2 JUN 1030 127 1.+ 2 JUN 1455 180 p 9
2 JUN 0145 22 234, * 2 JUN 0610 75 187.  * 2 JUN 1035 128 1. o+ 2 JUN 1500 181 1.
2 JUN 0150 23 254. o+ 2 JUN 0615 76 175.  * 2 JUN 1040 129 1. o+ 2 JUN 1505 182 1.
2 JUN 0155 24 274. * 2 JUN 0620 77 163. * 2 JUN 1045 130 1. o+ 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 %
2 JUN 0215 28 3086. * 2 JUN 0640 81 115.  * 2 JUN 1105 134 1. o+ 2 JUN 1530 187 Ls
2 JUN 0220 29 6860. * 2 JUN 0645 82 104. * 2 JUN 1110 135 A, o+ 2 JUN 1535 188 1.
2 JUN 0225 30 21573.  * 2 JUN 0650 83 94.  * 2 JUN 1115 136 1. o+ 2 JUN 1540 189 1.
2 JUN 0230 31 29206.  * 2 JUN 0655 84 ga. * 2 JUN 1120 137 1. o+ 2 JUN 1545 190 1
2 JUN 0235 32 13111,  * 2 JUN 0700 85 75,  * 2 JUN 1125 138 iy 2 JUN 1550 191 o
2 JUN 0240 33 7068.  * 2 JUN 0705 86 68. * 2 JUN 1130 139 1. * 2 JUN 1555 192 e
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. o+ 2 JUN 1605 194 15
2 JUN 0255 36 4067. * 2 JUN 0720 89 4. »* 2 JUN 1145 142 1, * 2 JUN 1610 195 1.
2 JUN 0300 37 1128,  * 2 JUN 0725 90 43,  »* 2 JUN 1150 143 1. o+ 2 JUN 1615 196 1.
2 JUN 0305 38 2838. * 2 JUN 0730 91 g, »* 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. o+ 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 1o
2 JUN 0330 43 1410. * 2 JUN 0755 96 21, o+ 2 JUN 1220 149 1. o+ 2 JUN 1645 202 :
2 JUN 0335 44 1275. * 2 JUN 0800 97 18. 2 JUN 1225 150 1. o+ 2 JUN 1650 203 1.
2 JUN 0340 45 1172,  * 2 JUN 0805 98 6. =* 2 JUN 1230 151 1. o+ 2 JUN 1655 204 1:
2 JUN 0345 46 1092. * 2 JUN 0810 99 14, * 2 JUN 1235 152 1. o+ 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. o+ 2 JUN 1715 208 1s
2 JUN 0405 50 922. * 2 JUN 0830 103 8. * 2 JUN 1255 156 i, = 2 JUN 1720 209 1
2 JUN 0410 51 887.  * 2 JUN 0835 104 7. x 2 JUN 1300 157 1. o+ 2 JUN 1725 210 1.
2 JUN 0415 52 g4l. * 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.+
* * *

B T T T e R R R e R R e RS eE2a EEaddd

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) g8.729 8.882 8.882 8.882
(AC-FT) 940. 957. 957. 957.
CUMULATIVE AREA = 2.02 sQ MI

kkde Wk dkd whkhk kkk kkk dhkhk kkx whkk kkk ok wdkk kkhk kkhk hokdk wkk Fokdk ok khk ko hokk kkhk wkdk kkk dokdk hkk dkkh wkk kkdk khk hkw khkw hak

de e e e e e e e KK e ke ke

* *
120 KK * 578599 *
» *

Je e e de de e e e e e e e

Normal depth channel route (North Heights Dam to GEP Dam)
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HYDROGRAPH ROUTING DATA

122 RS STORAGE ROUTING
NSTPS 1 NUMBER OF SUBREACHES
ITYP FLOW TYPE OF INITIAL CONDITION
RSVRIC -1.00 INITIAL CONDITION
X 0.00 WORKING R AND D COEFFICIENT
123 RC NORMAL DEPTH CHANNEL
ANL 0.055 LEFT OVERBANK N-VALUE
ANCH 0.045 MAIN CHANNEL N-VALUE
ANR 0.055 RIGHT OVERBANK N-VALUE
RLNTH 3762. REACH LENGTH
SEL 0.0162 ENERGY SLOPE
ELMAX 0.0 MAX. ELEV. FOR STORAGE/OUTFLOW CALCULATION
CROSS-SECTION DATA
--- LEFT OVERBANK --- + ------ MAIN CHANNEL ------- + --- RIGHT OVERBANK ---
125 RY ELEVATION 1755.70 1746.30 1746.10 1741.70 1743.30 1743.70 1744.60 1755.70
124 RX DISTANCE 9928.90  9945.00 9963.10  9990.60 10012.20 10035.40 10052.80 10069.60
LE 24
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.)

fkH Kkk hkk kkh Rkk kkk Wkk wak khkw Nk kkk kAkh hhkk hkhk kkk kwok hkk hkk hkok kkk dkkk hkk kkk khkk ko h hokk hkw hAk kkk Wk Rk w kokk hw ok

Jede de ok ek e kW

* *
126 KK » C584I *
»* *

e e de o e e e e e e ke
BASIN 5209 (Sunridge Canyon Dam)
THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
L= 3.2 Lca= 17 S= 582.3 Kn= .019 LAG= 15.9
PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN

SUBBASIN RUNOFF DATA

131 BA SUBBASIN CHARACTERISTICS
TAREA 1.60 SUBBASIN AREA
132 LG GREEN AND AMPT LOSS RATE
STRTL 0.13 STARTING LOSS
DTH 0.28 MOISTURE DEFICIT
PSIF 4.62 WETTING FRONT SUCTION
XKSAT 0.32 HYDRAULIC CONDUCTIVITY
RTIMP 41.50 PERCENT IMPERVIOUS AREA
127 UI INPUT UNITGRAPH, 14 ORDINATES, VOLUME = 1.00
515.0 1951.0 3289.0 2104.0 1510.0 997.0 702.0 442.0 308.0 202.0
154.0 65.0 65.0 65.0
e
N Wk kkk kdk kR Rk kkk kRk wkk kkk Nkk khk hkk kkk Rowk kwkk kkk Rk k NAk kRN KRR Kkh Rk kkk kkk kkk khkk kkk KAk WAk RN hkk khk

Hkkh R h ke h Rk h
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* *
136 KK " 0.5PM * B
* *
e de ke ok Wk ko h
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 INFLOW 0.00 50.00 100.00 10000.00
DQ DIVERTED FLOW 0.00 25.00 50.00 5000.00

kW

dkek kkk kwk khkk kkk hkk Kkk hkk wdkk hokk hkk hokk ok hkk hkok ok ko HA Ak kkk Rkk Nkh ko Wk ek kW ko ko kokk ek Wk ko ko

% e e e e e e e e e ke

* *
142 KK X Cc5840 *
* *

kR hk R h ke h
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 1 NUMBER OF SUBREACHES
ITYP ELEV TYPE OF INITIAL CONDITION
RSVRIC 1926.31 INITIAL CONDITION
X 0.00 WORKING R AND D COEFFICIENT
148 SV . 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
150 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

152 sQ DISCHARGE 0. 163. 223. 272. 307. 333 355. 959. 1762. 6368.
12373. 16175. 20178.
154 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
* ek
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
QUTFLOW 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

KEkE HKE kkk KAK hhkk Kkk hhkk Rk h WA EX Rkk khk kkk kxk kkk AkK kkk hkx kkk hkk kkdk hkk kkk kkhk khkk hkk wkh kkhk Kkk kokw kkk Kokk khk Akk

d e e e de e e e e ke e N

* * v
156 KK * 584599 *
* *

Je de e g de e e e ko e e e

Normal depth channel route (Sunridge Canyon Dam to GEP Dam)
HYDROGRAPH ROUTING DATA
158 RS STORAGE ROUTING
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NSTPS 1 NUMBER OF SUBREACHES

ITYP FLOW TYPE OF INITIAL CONDITION
RSVRIC -1.00 INITIAL CONDITION
X 0.00 WORKING R AND D COEFFICIENT

(p]

NORMAL DEPTH CHANNEL

ANL 0.065 LEFT OVERBANK N-VALUE
ANCH 0.050 MAIN CHANNEL N-VALUE
ANR 0.065 RIGHT OVERBANK N-VALUE
RLNTH 6526. REACH LENGTH
SEL 0.0257 ENERGY SLOPE
ELMAX 0.0 MAX. ELEV. FOR STORAGE/OUTFLOW CALCULATION

CROSS-SECTION DATA

--- LEFT OVERBANK --- 4 ----=-- MAIN CHANNEL ------- + --- RIGHT OVERBANK ---
161 RY ELEVATION 1796.30 1791.20 1788.30 1784.10 1784.90 1788.00 1790.20 1796.40
1530 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 2517.57 365%7.11 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

dkdk Ak Hhkk kk wkk kAR khkhk Nk ok ok Nk wokk dkdkh wokk ok Ak kkk ko Ak ko ko ko Rk hkk Ak hA ok kkk Rk ko k kkk Ahkk wkk Aok

de e e e de W 3 e e e N ek

* *
1= KK * cz210
* *

de v dr W g de e e o ok e e "
BASIN S210 (GOLDEN EAGLE PARK DAM)
THE FOLLOWING PARAMETERS WERE PROVIDED FOR THIS BASIN
L= 1.9 Lca= .9 S= 360.7 Kn= .024 LAG= 13.6
PHOENIX MOUNTAIN S-GRAPH WAS USED FOR THIS BASIN

SUBBASIN RUNOFF DATA

167 BA SUBBASIN CHARACTERISTICS
TAREA 1.38 SUBBASIN AREA
168 LG GREEN AND AMPT LOSS RATE
STRTL 0.09 STARTING LOSS
DTH 0.24 MOISTURE DEFICIT
PSIF 5.61 WETTING FRONT SUCTION
XKSAT 0.19 HYDRAULIC CONDUCTIVITY
RTIMP 24.82 PERCENT IMPERVIOUS AREA
163 UI INPUT UNITGRAPH, 12 ORDINATES, VOLUME = 1.00
634.0 2291.0 3040.0 1739.0 1122.0 7230 433.0 286.0 170.0 96.0
66.0 66.0

dhk ok dkekk ek hkk Aok kAN ok Ahh kkk hhk wokk kkk wkk ko ko hkk kork Rk ko hkk Rk KRR kAk kwk kkk kkok hkdk kkh Rk ok kkk kkk ok k

de v U ot de ok e e o ok e

* *
172 KK x: 0.5PMF *
* *

dd g dede ek ke R kR -

THIS DIVERT REMOVES HALF THE FLOWS FROM THIS AREA TO CREATE THE .S5PMF

DT DIVERSION
ISTAD 0.5PMF DIVERSION HYDROGRAPH IDENTIFICATION
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DI INFLOW 0.00 50.00 100.00 10000.00

DQ DIVERTED FLOW 0.00 25.00 50.00 5000.00

dedde kkd dhdkd kkk kkw hkk kkk wohkk kkk ok kdkk hkk kkk khkk kkk hwk kwk kkw Ak kokk ko hkk kokk dekk kokk kkhk kkk wokk hkhk kkk kkk wkk kkw

J e o e e ok ok e Kk

* *
177 KK L3 C5991 *
* *

dek ok hk kN kR k

178 KO OUTPUT CONTROL VARIABLES

IPRNT 1 PRINT CONTROL

IPLOT 2 PLOT CONTROL

QSCAL 0. HYDROGRAPH PLOT SCALE

IPNCH 0 PUNCH COMPUTED HYDROGRAPH
I0UT 21 SAVE HYDROGRAPH ON THIS UNIT
ISAV1 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 2
ICOMP 4 NUMBER OF HYDROGRAPHS TO COMBINE

P e s R e e R S

HYDROGRAPH AT C5951
TRANSPOSITION AREA 0.0 sQ MI

B R R R T T 2N

* * *
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 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. x 2 JUN 1325 162 121,
2 JUN 0015 4 2363. b 2 JUN 0440 57 2091. & 2 JUN 0905 110 300. x 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 3 1678. " 2 JUN 0450 59 1881. » 2 JUN 0915 112 281. G 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 Ll 1053. = 2 JUN 0515 64 1501 ¥ 2 JUN 0940 117 255. * 2 JUN 1405 170 100.
2 JUN 0055 12 994. * 2 JUN 0520 €5 1430. L 2 JUN 0945 118 251. = 2 JUN 1410 171 T2,
2 JUN 0100 13 944. " 2 JUN 0525 66 1367. * 2 JUN 0950 119 246. w 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. b 2 JUN 0540 69 1201. il 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. L 2 JUN 0610 73 938. * 2 JUN 1035 128 217 * 2 JUN 1500 181 40.
2 JUN 0150 23 978. * 2 JUN 0615 76 897. * 2 JUN 1040 129 214. L] 2 JUN 1505 182 37.
2 JUN 0155 24 1001. & 2 JUN 0620 77 864. L 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 S5211. * 2 JUN 0635 80 784. x 2 JUN 1100 133 204. * 2 JUN 1525 186 25.
2 JUN 0215 28 10285. * 2 JUN 0640 81 767. x 2 JUN 1105 134 202. * 2 JUN 1530 187 23.
2 JUN 0220 29 15886. * 2 JUN 0645 82 751. X 2 JUN 1110 135 199. X 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. L) 2 JUN 1550 191 16.
2 JUN 0240 33 29538. % 2 JUN 0705 86 694. - 2 JUN 1130 139 191. e 2 JUN 1555 192 1l4.
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 JUN 0250 35 20739. » 2 JUN 0715 88 669. * 2 JUN 1140 141 186. * 2 JUN 1605 194 12
2 JUN 0255 36 17568. x 2 JUN 0720 89 658. * 2 JUN 1145 142 183. * 2 JUN 1610 195 11
2 JUN 0300 37 l14842. * 2 JUN 0725 90 647. * "2 JUN 1150 143 180. x 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.
2 JUN 0310 39 10956. * 2 JUN 0735 92 626. " 2 JUN 1200 145 172. " 2 JUN 1625 198 8.
JUN 0315 40 9497. L 2 JUN 0740 93 615, ¥ 2 JUN 1205 146 169. ' 2 JUN 1630 199 8.
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, ol 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 2 JUN 0800 97 572 « * 2 JUN 1225 150 155. L 2 JUN 1650 203 B
2 JUN 0340 45 5241. % 2 JUN 0805 98 559. = 2 JUN 1230 151 152. » 2 JUN 1655 204 Sla
2 JUN 0345 46 4784. * 2 JUN 0810 99 545. * 2 JUN 1235 152 149. * 2 JUN 1700 205 S
2 JUN 0350 47 4459. * 2 JUN 0815 100 532 * 2 JUN 1240 153 146. L 2 JUN 1705 206 4.
2 JUN 0355 48 4206. N 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. it 2 JUN 1250 155 140. * 2 JUN 1715 208 4.
2 JUN 0405 50 3754. L 2 JUN 0830 103 479. * 2 JUN 1255 156 137. 3 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. L 2 JUN 0845 106 378. * 2 JUN 1310 159 129. ¥
* * *

R 2 2 e e R R R R T T ST S 2 2 2 s

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
(CF8) (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

I R R A R R R R R R S E R e R R A R E e R R e e e e e A R R R e R e R e SR R S ]

HYDROGRAPH AT C5991
TRANSPOSITION AREA 1.6 SQ MI

PR T I R e R R R R R R e e R R R R e g e R S T RSS2 S AR 82

* * *
™A MON HRMN ORD FLOW * DA MON HRMN ORD FLOW * DA MON HRMN ORD FLOW * DA MON HRMN ORD FLOW
* * *

./ JUN 0000 1 4065.  * 2 JUN 0425 54 2727.  * 2 JUN 0850 107 352, o+ 2 JUN 1315 160 126.
2 JUN 0005 2 3648.  * 2 JUN 0430 55 2476. * 2 JUN 0855 108 331, o+ 2 JUN 1320 161 124.
2 JUN 0010 3 2509. ¥ 2 JUN 0435 56 2254. * 2 JUN 0900 109 314. o+ 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 8s.
2 JUN 0105 14 905. * 2 JUN 0530 67 1309.  * 2 JUN 0955 120 242, * 2 JUN 1420 173 79.
2 JUN 0110 15 8s4.  * 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, o+ 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 80o4.  * 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. o+ 2 JUN 1530 187 23.
2 JUN 0220 29 15886.  * 2 JUN 0645 82 751, o+ 2 JUN 1110 135 199.  * 2 JUN 1535 188 2.
2 JUN 0225 30 27630.  * 2 JUN 0650 83 736. o+ 2 JUN 1115 136 197.  * 2 JUN 1540 189 19.
2 JUN 0230 31 42264.  * 2 JUN 0655 84 721, o+ 2 JUN 1120 137 195.  * 2 JUN 1545 190 1%
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 < 8.
2 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 13
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 146 169. * 2 JUN 1630 199 8.
2 JUN 0320 41 8337. - 2 JUN 0745 94 604. s ‘2 JUN 1210 147 165. % 2 JUN 1635 200 7.
2 JUN 0325 42 7364. * 2 JUN 0750 95 593. bl 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 87 572. = 2 JUN 1225 150 188. > 2 JUN 1650 203 2
2 JUN 0340 45 5241. * 2 JUN 0805 98 559 * 2 JUN 1230 151 152. = 2 JUN 1655 204 -
2 JUN 0345 46 4784. L 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 l4e6. * 2 JUN 1705 206 4.
2 JUN 0355 48 4206. ok 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. x 2 JUN 1715 208 4.
2 JUN 0405 50 3754. ke 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. e 2 JUN 0840 105 409. * 2 JUN 1305 158 L32. *
2 JUN 0420 53 2970. * 2 JUN 0845 106 378. * 2 JUN 1310 159 129. &

* * *

Je e de e e de e e de e e e e e ke e ek e e e e e e ke e o e e e e e e e ok ok e e e e ot e e o i e o ok o e e e e e e e T e Sk e ok ek e A e e e R e e i ok ok T ok e e e e ke o T o e e e ok e e e o o e e e ke e e o o o e e ok o e o e ok ok ok ke e

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

R R R R R R R R R R A2 22 R R R ]

HYDROGRAPH AT C5991
TRANSPOSITION AREA 2.0 sQ MI

E R R Al s e L R R X 2 £ X 3

* * *
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 2739. =+ 2 JUN 0850 107 327,  * 2 JUN 1315 160 124.
2 JUN 0005 2 3648.  * 2 JUN 0430 S5 2467. * 2 JUN 0855 108 311, o+ 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 1%
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 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 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 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. o+ 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. o+ 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 7 88o.  * 2 JUN 1040 129 212, o« 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 glg.  »* 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. o+ 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 23;
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, o+ 2 JUN 1115 <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>