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EXECUTIVE SUMMARY

1.1

WOOD/PATEL

Project Background

The Flood Control District of Maricopa County (District) contracted Wood, Patel &
Associates, Inc. (Wood/Patel) to update the Spook Hill Area Drainage Master Plan
(ADMP); FCD Contract #99-43 dated September 2002 with a supplemental document.
At the completion of the ADMP, the District learned that the basin area located at the
northwest corner of McDowell Road and 88" Street was being subdivided by a developer
and subsequently has had single family homes constructed on the site. A new location
for this basin was identified at the northeast corner of Culver Street and Hawes Road.
The supplement was prepared to document the relocation of a flood control storage basin
that was planned at the northeast corner of McDowell Road and 88" Street to the

northeast corner of Culver Street and Hawes Road.

Also, since the completion of the ADMP, a new detention basin has been constructed
along McDowell Road near 90™ Street. The basin was constructed as a part of the
Madrid subdivision located along the south side of McDowell Road. The District
requested that this analysis utilize the detention basin constructed with the Madrid
subdivision. This basin has been referred to as the “Madrid detention basin” in this

report.

The total area of Spook Hill study was approximately 35 square miles. This study
concentrates on a local area that is bounded to the west by Hawes Road, to the east by

90™ Street, to the south by Culver Street, and to the north by McDowell Road.

The purpose of this report is to refine the hydrology, hydraulics, basin layout and
landscaping for the proposed basin located at Culver Street and Hawes Road (Culver —
Hawes basin). This document contains preliminary information and conceptual designs
developed within the ADMP supplement as well as the final preferred alternative.

Design plans were also prepared for the preferred alternative to the 15% level.

The successful completion of this project required the active participation of multiple
agencies. These include the District, the City of Mesa (City), and the Maricopa County
Department of Transportation (MCDOT). The consultant and the District have held

1 Design Concept Report for
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regular monthly meetings. A public meeting was held on August 18, 2005 where display
boards were presented of the preferred alternative. A meeting was also held with the
HOA for the Madrid subdivision to discuss potential modifications to the existing basin

within the Madrid subdivision for this project.

Development of Alternatives

As part of the ADMP update, Wood/Patel was initially contracted to investigate three
alternatives. Upon, beginning the alternative analysis, it was determined that additional
alternatives should be modeled. In total, six alternatives were evaluated and then

presented to the District.

Five of the alternatives utilized the Madrid detention basin. Five of the alternatives
utilized storm drains along McDowell and Hawes Road. One of the alternatives utilized
a storm drain along Culver Street with no storm drains proposed along McDowell Road.

All the alternatives utilized the proposed basin as an off-line basin.

Hydrologic Modeling

Several existing condition and future condition models were developed with the ADMP.
To be consistent with the intent of ADMP recommendations, this study utilized the future
conditions 100-year, 24-hour model developed in the ADMP. The model was modified

to reflect the new basin location based on current District methodology.

Evaluation of Alternatives

Upon completion of the analysis of the six alternatives, the team evaluated the six
alternatives to determine a preferred alternative. Criteria used in the evaluation process
included items such as: capitol cost, benefited area, public acceptance, implementability,

aesthetics and conformance with the original ADMP plan.

The team determined that alternative two did not satisfy the criteria of conforming with
the intent of the ADMP’s plan for the area. This alternative also presented difficulties
with implementation due to the modifications that would be required within the Madrid
subdivision to capture flows to be conveyed along Culver Street to the proposed basin

site. Alternative three also did not provide a level of flood protection equivalent to the

2 Design Concept Report for
Hermosa Vista — Hawes Road




1.5

1.6

WOOD/PATEL

ADMP and therefore was eliminated. Alternative four was eliminated due to lack of
Section 404 conformance. The team felt that alternative four would not satisfy Section
404 requirements for the wash that flows through the Madrid subdivision with the
elimination of flows from the Madrid basin that drain into the subdivision. Alternative
five was eliminated due to cost considerations. Alternative six was eliminated due to cost
considerations and aesthetics. The area available for the basin site is fixed, therefore, the
increase in basin size required to implement alternative six would reduce the ability to

vary the shape of the basin.

Preferred Alternative

Upon completion of the analysis of the six alternatives, the team determined that
alternative one was the preferred alternative. The team felt that alternative one was the

closest to meeting all the criteria used in evaluating the alternatives.

The preferred alternative includes the following elements: an online detention basin at
McDowell Road and 90" Street, a storm drain within McDowell Road from 90" Street to
Hawes Road, a storm drain within Hawes Road from McDowell Road to Culver Street,
and an off-line detention basin at Hawes Road and Culver Street. The plan elements are
identified on the Preferred Alternative exhibit (Plate 10) and in plan and profile at the end
of this report. The preliminary opinion of probable cost for the preferred alternative is
$3,879,800. This cost includes the land acquisition for the Culver-Hawes basins location.

Refer to Table 4.

Conclusions and Recommendations

The preferred drainage system alternative is alternative one and is depicted on Plate 10.

Information was limited for this study as to the vertical location for the utility conflicts
identified on the 15% design plans. It is recommended that potholing and designating be
done during the design phase of this project to determine a more accurate vertical
location of the utilities. Due to the steep slopes along the proposed storm drain
alignments, it is believed that the potential utility conflicts could be minimized by
increasing the amount of cover over the pipe. The pipe slope could then be lessened

downstream of the utility conflict to reduce the pipe cover back to more typical depths.

3 Design Concept Report for
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As mentioned previously, due to steep slopes along the potential alignments and the
desire to keep the velocities in the range of 15 ft/sec, CMP was utilized as the primary
pipe material for the conceptual design. If the District chooses to utilize Reinforced
Concrete Pipe (RGRCP) or other pipe material for the final design, revisions will be
required to the design parameters as well as the pipe profiles and the cost estimate. More
specifically, for the McDowell Road alignment, the modifications may include the use of
drop structures at 200 foot intervals in order to keep the velocities within reasonable
limits. RGRCP may be feasible along the Hawes Road alignment. Slopes along Hawes
Road tend to be less than along McDowell Road (< 2.0%) and therefore the velocities are

reduced.

WOOD/PATEL
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STUDY AREA

2.1

2.2

23
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Location

The total area of Spook Hill study was approximately 35 square miles. This study
concentrates on a local area that is bounded to the west by Hawes Road, to the east by
90™ Street, to the south by Culver Street, and to the north by McDowell Road. Plate 1

shows the project location.

Characteristics

The contributing watershed is mostly comprised of undeveloped and sparsely developed
natural desert with slopes of approximately 2.0 percent toward the south and west. The
offsite watershed contributing to the Madrid detention basin at the upstream end of the

project study area is approximately 0.67 square miles.

Utilities

The City of Mesa provided both water and sewer service quarter section maps for the
study area. A significant portion of the homes within the study area are on septic
systems, therefore, only three potential sewer conflicts were identified. Two are located
along McDowell Road at the eastern edge of the Thunder Mountain subdivision at the
88" Street alignment. Both sewers end within the McDowell Road right-of-way. One of
the sewers enters McDowell Road from the north side and the other enters from the south
side of McDowell Road. The other potential sewer conflict is located at the proposed
outfall location of the Madrid detention basin. This sewer ends at the northern edge of
McDowell Road. The sewer flows east and then south in the Madrid subdivision.
Limited information identifying the vertical location of the three sewers was available for
this study. Therefore, it is recommended that potholing be done during the design phase
to properly locate the sewer. Due to the steep slopes within the study area, it is believed
that potential conflicts could be avoided with the three crossings. It is also unclear at this
time what the ultimate intent is for these three sewer systems. Further investigations are

recommended to determine if these systems will ever be used.

Several waterline crossings were identified along McDowell Road and Hawes Road as
potential conflicts. Four crossings were identified at the Waterbury Road alignment

along McDowell Road. Three crossings were identified along Hawes Road. Two at

5 Design Concept Report for
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Willetta Street alignment and one at the Culver Street alignment were identified along

Hawes Road.

There are two potential storm drain conflicts along McDowell Road. One occurs at the
Madrid detention basin. The contributing area to the inlet for this storm drain appears to
have been cut-off by the construction of the basin; therefore, the storm drain may not
need to be maintained. If the storm drain needs to be maintained for 404 purposes,
accommodations will need to be made in the final design. The other storm drain conflict
occurs along McDowell Road east of the 86" Street entrance to the Thunder Mountain

subdivision.

Several potential dry utility conflicts were also identified along McDowell Road. The

utilities identified include television and telephone lines.

24 Jurisdictional Delineation
The firm of CMG Engineering, Inc. was contracted by the District to identify the
regulatory washes within the project boundary of the ADMP and this study, entitled
Jurisdictional Boundary Delineation for the Spook Hill ADMP, was completed on July 9,
2001. The study identified two US Army Corps of Engineers (Corps) Section 404
washes that would be impacted by the activities proposed within this update. The system
proposed within this update will maintain low flows to these washes. Refer to Plate 2 for
the jurisdictional delineation.
2.5 FEMA FIRM Panel
Federal Emergency Management Agency (FEMA) Flood Insurance Rate Map (FIRM)
Panel 04013C2210 E (Maricopa County), dated July 19, 2001, identifies the study area as
Zone “X” (shaded). Refer to Plate 3 for the FEMA FIRM Panel.
Zone “X” (shaded) is defined by FEMA as follows:
Areas of 500-year flood; areas of 100-year flood with average depths of
less than 1 foot or with drainage areas less than 1 square mile; and
areas protected by levees from 100-year flood.
WOOD/PATEL
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3.0 PREVIOUS STUDIES

This section briefly describes studies and reports that contain information pertinent to this project.

3.1 Spook Hill Area Drainage Master Study
In the mid 1980s the District contracted with Parsons, Brinkerhoff, Quade, & Douglass
(PBQD) to prepare an Area Drainage Master Study (ADMS) to identify flooding
problems in the watershed and propose solutions for possible implementation. However,
the proposed alternative was never implemented, the area continued to develop, and the

drainage issues remained.

3.2 Spook Hill ADMP

The Spook Hill Area Drainage Master Plan (ADMP) Update completed by Wood/Patel
in September, 2002, expanded the existing Spook Hill ADMS completed in July 1987 by
quantifying the extent of flooding problems, incorporated existing drainage structures
into the model, developed alternative solutions to flooding problems for the contributing
watershed and determined the feasibility of removing the jurisdictional status of the
Buckhorn-Mesa Structures. It is important to note that this study utilized a vertical datum
of NAVD 1988.

33 Spook Hill ADMP Supplement
Wood/Patel prepared a supplemental document to update the ADMP dated October 2005,
for the relocation of a proposed detention structure originally located at the northeast
corner of McDowell Road and 88" Street. The new basin location is at the northeast

comer of Hawes Road and Culver Street.

34 Revised Drainage Report for Madrid
JMI & Associates, Inc. updated the drainage report for Madrid in June, 2004. The update
to the report included the addition of the detention basin at the intersection of McDowell
Road and 90" Street. The report contained stage-storage rating curves for the basin that

were incorporated into HEC-1 modeling developed with this study.

WOOD/PATEL 7 Design Concept Report for
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3.6

Existing Conditions Sediment Yield

Sediment deposition was analyzed based on JE Fuller’s report, Spook Hill Area Drainage
Master Plan Update Existing Conditions Sedimentation Analysis, dated March 29, 2000.
This report provided sediment yield estimates on a per year basis and also for various
design storm events. These sediment yield estimates were incorporated into the modeling
of the Madrid detention basin to account for sediment deposition from the natural
watershed. The watershed contributing to the basin is approximately 0.67 square miles
(HEC-1 ID 370). A 100-year storm event produces on average 0.82 ac-ft/sq. mile of
sediment. Therefore, a 1.0 ac-ft reduction accounts for two potential 100-year storm

events occurring within the same year if the basin is maintained annually.

Storm Drain Material Analysis
An analysis and data compilation prepared for the City of Mesa to aid in their decision
regarding the use of a modified Corrugated Metal Pipe for the storm drain analysis and

cost estimates. Report and data compilation was completed by Wood/Patel, April 2000.

_—_—
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DEVELOPMENT OF ALTERNATIVES

4.0
4.1
4.2
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Constraints to the Drainage System Alternatives

Each alternative studied for the supplement to the ADMP was limited by the same
boundary constraints. The boundary constraints included flows developed in the ADMP
for proposed storm drain systems downstream of the Hermosa Vista - Hawes system.
One system begins at the intersection of McDowell Road and Hawes Road. This system
drains to the west along McDowell Road to the Spook Hill Flood Retarding Structure
(F.R.S.). The design flow for this system as reported in the ADMP is 783 cfs. The other
storm drain system originates along Hawes Road. This system continues along Hawes
Road to Hermosa Vista Road where it drains west to the Spook Hill F.R.S. The design
flow for this system as reported in the ADMP is 165 cfs.

Sediment deposition into the Madrid detention basin was also taken into account for each
alternative modeled. The overall storage volume of the Madrid detention basin was
reduced by 1.0 acre-foot of volume to account for sediment. This was a conservative
volume reduction. The watershed contributing to the basin is approximately 0.67 square
miles (HEC-1 ID 370). A 100-year storm event produces on average 0.82 ac-ft/sq. mile
of sediment. Therefore, a 1.0 ac-ft reduction accounts for two potential 100-year storm

events occurring within the same year if the basin is maintained annually.

Design Parameters

In all the alternatives studied, the Culver - Hawes basin was designed as an off-line basin.
A junction structure is proposed on the proposed 78” pipe on Hawes Road adjacent to the
basin with a splitter structure to allow a pre-determined design bypass flow. Refer to
Sheet P-3 in Appendix A for a depiction of the basin and splitter structure. Once the
design bypass flow rate is exceeded, the splitter structure will allow flow to enter the
basin. A detailed design and analysis of the splitter structure will be required at the final

design level to ensure proper functioning.

Minimum side slopes of 6:1 are used inside the basin and adjacent to right-of-ways and
minimum fill embankment slopes of 4:1 is used outside of the basin. In order to
maximize storage volume and minimize land requirements for the basin, it is designed

with a minimal slope bottom. The basin is dewatered via gravity flow to a low-flow pipe

9 Design Concept Report for
Hermosa Vista — Hawes Road




outlet. The low-flow pipe outfalls into a proposed storm drain in Hawes Road and will

dewater the basin within 36 hours.

A 12-foot wide path is provided at the top of the basin to accommodate a maintenance
access road around the basin. Provisions have also been made for access to the basin

bottom via an access ramp.

The detention basin is designed to limit the embankment fill to ensure that basin is
classified as a “non-jurisdictional dam”. In accordance with the Arizona Department of
Water Resources (ADWR) regulations, embankment fills of six feet or less are classified
as non-jurisdictional dams regardless of storage capacity. Embankment fills of less than
25 feet are classified as non-jurisdictional if the storage capacity is less than 50 acre-feet.
If the storage volume is less than 15 acre-feet, regardless of embankment height, the
basin is classified as non-jurisdictional. The dam height for purposes of ADWR dam
classification is the vertical difference between the lowest point on the downstream toe

(at natural ground) and the emergency spillway crest.

The design of the detention basin also incorporates aesthetic considerations such as
terracing and re-vegetation. Multi-use considerations were not considered for this basin

site.

Storm drains were designed for the 100-year discharge. Due to the steep slopes along the
storm drain alignments and the desire to keep the velocities in the range of 15 ft/sec,
CMP was utilized as the primary pipe material for the conceptual design. In order to
alleviate any concerns as to its durability, the invert of the CMP will be paved with 3” of
5000psi concrete (reinforced with welded wire fabric which is welded to the CMP itself)
and the pipe will be slurry backfilled to 1' above the crown of the pipe. A minimum of 3-
feet of cover was used over the storm drains to allow for full pavement structural section
over the top of the pipe. It should be noted that the use of CMP pipe material is

consistent with the recommendations from the ADMP.

The District may, however, choose to utilize Reinforced Concrete Pipe (RGRCP) or other
pipe material for the final design based on the design standards applicable at the time of

e R L e = e e e S s e e et SN e o, AT e e S ——
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final design as well as input from the partnering community. This will require revisions

to the design parameters as well as the pipe profiles and the cost estimate.

Although the costs for a pipe installation of this type are higher than a standard CMP
installation, they are still lower than the cost of RGRCP. This is largely due to the fact
that the higher roughness factor of CMP allows the designer to eliminate the drop
structures at 200 foot intervals required along the storm drain alignment if RGRCP is
used (these drop structures would be required with RGRCP in order to keep the velocities

within reasonable limits).

Development of Alternatives

Wood/Patel was initially contracted to investigate three alternatives as part of the ADMP
supplement. Upon, beginning the alternative analysis, it was determined that additional
alternatives should be modeled. In total, six alternatives were evaluated and then
presented to the District. Tables 2A and 2B provide design summary data for each of the
alternatives analyzed and Table 3 provides a summary of costs for each alternative. The
following information has been provided as a summary of each alternative that was

studied.

Alternative One

Alternative one (Plate 4) utilizes the Madrid detention basin. A minor flow of 40 cfs is
released through the existing outlet structure into the Madrid subdivision to meet the
Section 404 requirements for the wash. The remainder of the flow produced by the stage-
storage routing of the Madrid detention basin is taken west along McDowell Road within
a proposed 72” storm drain. At Hawes Road, the system turns south and continues south
within a 78” storm drain system along Hawes Road to the proposed Culver - Hawes

basin.

Alternative Two

Alternative two (Plate 5) utilizes the Madrid detention basin and releases the entire
reduced flow produced by the stage-storage routing into the Madrid subdivision. The
flow is then collected within the Madrid subdivision in the vicinity of 87" Street and
Culver Street. The flow is directed west within 2-66” storm drains to the Culver - Hawes

basin site.

11 Design Concept Report for
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Alternative Three

Alternative three (Plate 6) utilizes the Madrid detention basin. Alternative three allows
108 cfs to be released into the Madrid subdivision. The remaining flow produced by the
stage-storage routing through the Madrid detention basin is taken west within a 66” storm
drain along McDowell Road. At Hawes Road, the system turns south and continues

south along Hawes Road in a 72” storm drain to the proposed Culver - Hawes basin.

Alternative Four

Alternative four (Plate 7) utilizes the Madrid detention basin. The outflow produced by
the stage-storage routing from the basin is taken west along McDowell Road within a 78”
storm drain. At Hawes Road, the system turns south and continues south along Hawes

Road in an 84” storm drain to the proposed Culver - Hawes basin.

Alternative Five

Alternative five (Plate 8) does not utilize the Madrid detention basin. The entire flow that
reaches the basin site is routed west along McDowell Road in 2-78” storm drains. The
flow continues south along Hawes Road in 2-84” storm drains to the proposed basin site.
This model is intended to determine the overall effect utilizing the Madrid detention

basin has on the volume requirements for the proposed Culver - Hawes basin.

Alternative Six

Alternative six (Plate 9) utilizes the Madrid detention basin. A minor flow of 40 cfs is
released through the Madrid subdivision to meet the Section 404 requirements. The
remainder of the flow produced by the stage-storage routing of the Madrid detention
basin is taken west along McDowell Road within a 72” storm drain. At Hawes Road, the
system turns south and continues south along Hawes Road in a 78” storm drain to the
proposed Culver - Hawes basin. In an attempt to provide cost savings to the Hermosa
Vista—Hawes Road storm drain system downstream of the basin, this alternative

maximizes the size of the Culver - Hawes basin.

Hydrologic Modeling

Several existing condition and future condition models were developed with the ADMP.

12 Design Concept Report for
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Existing Conditions

100-year/24-hour, 100-year/6-hour and 10-year/6-hour, with sub-basins and points of

concentration defined for the 100-year frequency.

Future Conditions

100-year/24-hour, 100-year/6-hour, 100-year/2-hour, 10-year/6-hour, with sub-basins and

points of concentration defined for the 100-year frequency.

To be consistent with the intent or recommendations of the ADMP, this study utilized the
future conditions 100-year, 24-hour model developed in the ADMP. The model was
modified to reflect the new basin location based on current District methodology. Refer

to Table 1 for a summary of the peak flows for each alternative.

S ——
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5.0

PREFERRED ALTERNATIVE SELECTION

Upon completion of the analysis of the six alternatives, the team evaluated the six alternatives to
determine a preferred alternative. Refer to Plate 10 for the preferred altemative. Criteria used in
the evaluation process included items such as: capitol cost, benefited area, public acceptance,

implementability, aesthetics and conformance with the original ADMP plan.

The team determined that alternative two, although it was clearly the least cost option, did not
satisfy the criteria of conforming with the intent of the ADMP’s plan for the area. This
alternative also presented difficulties with implementation due to the modifications that would be
required within the Madrid subdivision to capture flows to be conveyed along Culver Street to the
proposed basin site. Alternative three also did not supply a level of flood protection equivalent to
the ADMP and therefore was eliminated. Alternative four was eliminated due to conformance.
The team felt that alternative four would not satisfy Section 404 requirements for the wash that
flows through the Madrid subdivision with the elimination of flows from the Madrid detention
basin that drain into the subdivision. Alternative five was eliminated due to cost considerations.
Alternative six was eliminated due to cost considerations and aesthetics. The size of the basin
site is fixed, therefore, the increase in basin size required to implement alternative six would

reduce the ability to vary the shape of the basin.

Upon completion of the analysis of the six alternatives, the team determined that alternative one
was the preferred alternative. The team felt that alternative one was the closest to meeting all the
criteria used in evaluating the alternatives. The alternative is described further in detail in Section

6.0 — Preliminary Design Plans.

T e e T N S e B P e e e e e SO S T GeSE= g 2
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6.0 PRELIMINARY DESIGN PLANS

The ADMP supplement documented the alternatives studied for the relocation of the detention
basin originally planned at the northeast corner of 88™ Street and McDowell Road to the northeast
corner of Culver Street and Hawes Road. This report provides a more detailed summary of the
hydrology, hydraulics, landscape plans, and costs associated with the relocation of the basin.
This report also provides 15% plans for the preferred alternative. A hydrologic summary is given
in Appendix B. A hydraulic analysis for the storm drain is provided in Appendix C. A detailed

cost estimate is provided on Table 4.

6.1 System Description of the Preferred Alternative
The preferred alternative includes the following elements: an online detention basin at
McDowell Road and 90" Street (Madrid Detention Basin), a 72” storm drain within
McDowell Road from 90™ Street to Hawes Road, a 78” storm drain within Hawes Road
from McDowell Road to Culver Street, and an off-line detention basin at Hawes Road
and Culver Street. The basin will outlet into the proposed storm drain in the Hawes /
Hermosa Vista alignment per the ADMP. The plan elements are identified on the
Preferred Alternative exhibit (Plate 10) and in plan and profile at the end of this report.
The purpose of this section of the report is to discuss, in further detail, the planned
improvements, project costs, and special issues to be considered during final design.
Each section includes a description of a particular project element, and discussions of 404

permit impacts, right-of-way requirements, and potential utility conflicts.

6.2 Madrid Detention Basin and Outlet
The Madrid detention basin is located within an unincorporated portion Maricopa County
at the northwest corner of the intersection of McDowell Road and 90™ Street The existing
basin attenuates the peak discharge from the offsite watershed (sub-basin 370 on Plate 11
as identified in the future conditions model) before it enters the proposed McDowell

Road storm drain.

The existing on-line basin has a footprint of approximately 6.5 acres, a total storage
volume of 33.7 acre-feet, and is located on a 9.4 acre parcel. To create a redistribution of

outlet flows per the preferred alternative, modifications are proposed to the existing
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culvert outlet. The existing outlet structure will need\to be modified to limit flows
through it to the initial Section 404 low flows required fb‘\r the downstream wash and
flows in excess of the 100-year, 24-hour design event. An inl&t structure will be required

to allow flows to enter the proposed McDowell Road storm drain.

Madrid Detention Basin

Due to the basin functioning as an on-line structure, sediment deposition needs to be
accounted for in the design. An agreement needs to also be worked out regarding the

maintenance requirements for the basin.
No utility conflicts are anticipated within the basin area.

During this study, the District learned that flows from the offsite watershed that were
modeled to reach the Madrid detention basin are not properly reaching it. Residents in
the area reported that the basin appeared to be receiving only minor flows during rainfall
events. Therefore, some additional survey work was done at the upstream end of the
basin to better understand what is occurring. It was determined flows from the major
wash that enters the basin from east of 90™ Street are being diverted south along 90™

Street rather than crossing 90" Street and flowing into the basin. 90™ Street is maintained
by MCDOT.

%
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90th Street wash crossing north of Madrid Detention Basin

Therefore, three to six months prior to the construction of the Hermosa Vista — Hawes Road
Basin and Storm Drain project, MCDOT will modify 90™ Street in the area of the wash
crossing to create a dip section (low flow crossing) that directs runoff to the Madrid detention
basin. The modification to 90" Street may also include grading between the Madrid detention
basin and 90™ Street by MCDOT.

McDowell/Hawes Road Storm Drains
Located in Maricopa County, the proposed storm drain extends along McDowell Road
from approximately 90" Street to Hawes Road and within Hawes Road from McDowell

Road to Culver Street.

The storm drain will convey stormwater from the Madrid detention basin to the Culver —
Hawes basin. The proposed system consists of a buried storm drain pipe. The 100-year,
24-hour discharge in the storm drain is approximately 335 cfs along McDowell Rd. and
328 cfs along Hawes Road. The storm drain sizes vary from 72” along McDowell Road
to 78” along Hawes Road. Currently a 90 degree bend is shown at the McDowell /
Hawes Road intersection for the storm drain. The final design would incorporate two 45

degree bends to improve the hydraulic efficiency.

Entire improvements are anticipated to be accomplished within the existing right-of-way.
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The pipe installation will impact one wash which has been identified by the Corps as
regulatory waters. The wash is supplied by a culvert that crosses McDowell Road east of
the 86™ Street entrance to the Thunder Mountain subdivision. A low or vegetative flow
will be maintained to the downstream wash following construction (this flow is based on
the size of the existing downstream wash and may be equivalent to the bank full flow). A
diversion structure will need to be constructed to maintain these flows. The remainder of
the flow will be conveyed within the proposed 72” storm drain to the proposed Culver —

Hawes basin.

There is one additional culvert conflict along McDowell Road. It occurs at the Madrid
detention basin. The contributing area to the inlet for this culvert appears to have been
cut-off by the construction of the basin; therefore, the culvert may not need to be
maintained. If the culvert needs to be maintained for 404 purposes, accommodations will

need to be made in the final design.

In addition to the culvert conflicts, there are water, sewer, gas, telephone, power, and
cable TV lines present along the alignment. A total of four waterline crossings occur

along McDowell Road and three along Hawes Road.

There are three potential sewer line conflicts. Two are located along McDowell Road at
the eastern edge of the Thunder Mountain subdivision at the 88" Street alignment. Both
sewers end within the McDowell Road right-of-way. One of the sewers enters McDowell
Road from the north side and the other enters from the south side of McDowell Road.
The other potential sewer conflict is located at the proposed outfall location of the Madrid
detention basin. This sewer ends at the northern edge of McDowell Road. The sewer
flows east and then south into the Madrid subdivision. Limited information identifying
the vertical location of the three sewers was available for this study. Therefore, it is
recommended that potholing be done during the design phase to properly locate the
sewer. Due to the steep slopes within the study area, it is believed that potential conflicts
could be avoided with the three crossings. It is also unclear at this time what the ultimate
intent is for these three sewer systems. Further investigations are recommended to

determine if these systems will ever be used.
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The ADMP HEC-1 model identifies the downstream boundary of sub-basin 395 as 88"
Street. Flows that reach this sub-basin boundary were modeled to continue through the
Thunder Mountain subdivision to an existing channel along the southern boundary of the
subdivision adjacent to McDowell Road. It was determined during this study that flows
that reach 88" Street do not continue as modeled in the hydrologic model through the
Thunder Mountain subdivision. Instead, a major portion of the flows would be
intercepted by 88" Street and routed south to McDowell Road where it would then
continue south and west. Wood/Patel was requested to develop design options to capture
the runoff and direct it to the Thunder mountain subdivision channel to follow the intent

of the ADMP.

88" Street and McDowell Road intersection

Wood/Patel developed three options to redirect flows into the channel. Due to steep
longitudinal slopes along 88™ Street, it was determined that the addition of curb openings
along 88™ Street to allow more runoff to flow through the subdivision would not provide
a significant benefit. Therefore, it was determined that the design solution should be
focused immediately north of McDowell Road along 88" Street at the inlet to the existing
channel. Option 1 consists of regrading 88™ Street north of the McDowell Road
intersection and installing a depressed curb opening along the west side of the street. The
pavement would be warped in the area of the depressed curb to direct runoff towards it.
Option 2 utilizes a grated inlet (similar to a cattle guard) across the road. Flows are collected

through the grate and then outlet into the existing channel. Both options would require
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™ Street to create a high point that would limit runoff from flowing directly out

regrading of 88
on to McDowell Road. Option 3 consists of a collection channel along the east side of 88"
Street that would outlet to a culvert under 88™ Street and ultimately to the existing Thunder
Mountain channel. The collection channel may require the acquisition of right-of-way from
existing homes along 88" Street and a guardrail adjacent to 88" Street. At the time of the
completion of this study a preferred option was not chosen. A final recommendation will
need to be made as part of the Hermosa Vista — Hawes Road basin and storm drain
design project. It is important to note that the preferred alternative cost summary
includes the cost of option 3. Refer to Appendix C for the three options and Appendix D

for the preliminary cost estimates for each option.

Culver — Hawes Basin

The proposed off-line basin has a footprint of 8.6 acres, a peak storage volume of 25
acre-feet, and is located on a 9.6 acre parcel. The diversion of stormwater into the basin
is accomplished via an underground splitter structure and an at-grade side-weir which
allow more frequent (smaller) flows to pass by unimpeded but diverts less frequent
(larger) flows into the basin for temporary storage. The bypass flow is estimated to be 70
cfs and the peak diversion into the basin during the 100-year, 24-hour event is 265 cfs. A

78 storm drain is proposed for the diversion of flows into the basin.

A preliminary geotechnical investigation (Reference 8) of the basin site did not identify
bedrock at the proposed basin depths. Therefore the excavation costs are based on no

bedrock excavation.

The existing wash that enters the basin along the northern edge has been designated as a
Section 404 regulatory wash by the Corps. The jurisdictional delineation ends within the
basin area. The basin will be graded to maintain the wash in a manner similar to its
existing flow pattern into the basin. The proposed natural design of the basin may be

utilized as potential mitigation measures for 404 disturbances.

No utility conflicts are anticipated within the basin area.
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Proposed Culver — Hawes Basin site

Probable Cost of Construction

The preliminary opinion of probable cost for the preferred alternative is summarized in
Table 4. The preliminary opinion of probable cost for the preferred alternative is
$3,879,800. This cost includes the cost for the acquisition of the Culver-Hawes basin

site.

ﬁ
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LANDSCAPE AESTHETICS

The District has a Landscape Aesthetics policy for developing their facilities, where feasible, in
such a manner that they are aesthetically responsive to or compatible with the character of the
existing site and the surrounding area. To meet this objective, among others, the Spook Hill
ADMP provides a characterization of the existing corridor, which includes a description of the
natural and physical environment that identifies (among other items) the regional and local
setting, geology, and ecological and visual resources of the area. Furthermore, the plan identifies
environmental and aesthetic considerations, as well as Landscape Design Themes & Aesthetic
Design Guidelines to minimize the impacts and enhance the development of the proposed flood

control facilities within the Spook Hill ADMP study area.

In order to develop the Culver - Hawes basin to be compatible with the character of its site and
surroundings, further assessment of the natural and physical environment of the basin site was
conducted. This understanding of the topography, ecology and vegetation, and visual resources
and landscape character of the site was then used in the development of the design for the basin.
Specifically, the consideration of these resources has assisted in the design of the: basin
configuration, elements to control site lines and views, shape of landforms (grading design),

density and layout of proposed plant material and landscape revegetation.

7.1 Landscape Characteristics
This section summarizes the assessments, considerations and recommendations that were

followed to address the resources in the conceptual design of the basin.

Topography

The site naturally slopes from the northeast corner to the southwest comer with roughly
26 feet of fall across the site, producing an average slope of 2.7 percent across the entire
site with slopes ranging from 1 percent to 4 percent. Large flat areas are dissected by
several washes of varying sizes, often braided, which run across the site (Plate 12).
These drainages have created a topographic pattern that is generally angular in character
with relatively sharp transitions. The site has been characterized into three landform

areas based on these topographic and drainage patterns as follows (Plate 13):
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Open Flats — Open flat topography with both clearly defined dissected washes and

shallow wide washes with sandy bottoms

Central Washes — Heavily dissected area with numerous braided washes and undulating

topography

Northeastern Drainages — Gently falling grade with rolling topography and undulating

wash corridors

The basin concept has been designed to emulate the existing undulating and angular
character of the site’s topography and landform by developing a contour-grading plan for
the basin that transitions out of and mimics these existing landform patterns where

possible (Plates 14.1 and 14.2).

Ecology

The ecology of the site is classified as Sonoran Desert Biome, Arizona Upland
Subdivision, Sonoran Palo Verde Mixed Cacti, Mixed Shrub Community — Xeroriparian
Desert Habitat (Plate 15). In general, these areas may provide suitable habitat for noted
species including cactus ferruginous pygmy-owl, lesser long-nosed bat, Sonoran desert
tortoise, and American peregrine falcon. Prominent species observed on the site have

included Gambel’s quail, desert cottontail, and hummingbird.

The ecology of the site will be maintained, to the degree possible, through preservation
and reestablishment of this existing vegetation found on the site in similar densities and

patterns.

Circulation of wildlife is also an important consideration in protecting wildlife both
during construction as well as once construction is completed. A four stranded smooth
wire fence will allow wildlife to pass to and from the site. Also, major excavations
(trenches) during construction that present hazards to wildlife will be monitored and/or

covered during construction.
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Vegetation

Several mature trees (primarily palo verde and ironwood), shrubs (bursage and creosote),
and cacti (cholla cacti, barrel cacti, and saguaro) make up the dominant vegetation and
are dispersed fairly evenly across the site. Interwoven into this foundation are a variety
of other species native to the Sonoran Desert. Groupings of cholla occupy large portions
of the flat areas of the site, while large and small shrubs are evenly distributed
throughout. The northeast corner is relatively open and absent of large species. Several
mature saguaros are found across the entire site but primarily concentrated across the
center of the site. A small stand of relatively young saguaros is located near the
southwest corner of the site. Figure 6 illustrates areas delineated by dominant species the
locations of saguaro and large trees. Less dominant vegetation found throughout the site
includes jojoba, desert milkweed, ragweed, brittlebush, wolfberry, mariola, desert lupine,
and beavertail prickly pear.

The District is proposing to revegetate the Culver - Hawes basin site as shown on the
conceptual landscape plan (Plates 16.1, 16.2, and 16.3). Existing vegetation will be
preserved where possible. Areas of the site that are disturbed by construction of the basin
will be revegetated through the use of hydroseed, tallpot plantings, container material,
and/or other similar methods. Additionally, plant material located within disturbance
areas that can be successfully and economically salvaged will be reused on the site to
help maintain the site’s character. It is anticipated that cacti such as cholla and saguaro
will be the primary plants salvaged from the site. Plantings will be designed to emulate
the existing vegetation in density, location, pattern, and type to the greatest degree

possible.

Irrigation

At this time, an automatic irrigation system is not proposed as part of the project.
However, a form of irrigation will be provided in order to establish plant material on site.
Potential methods being considered for temporary irrigation include the use of DriWater

canisters installed at the time the vegetation is planted, watering trucks, and/or a

temporary irrigation system.
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City of Mesa Uplands Requirements

The site is located within the jurisdiction of Maricopa County. All pertinent zoning and
ordinance requirements will be followed. As discussed, the District is committed to
developing the basin site in a manner that is consistent with the natural Sonoran Desert
and the surrounding character of the site. The design will follow the guidelines identified
in the City of Mesa Desert Uplands Development Standards in that the project is designed
to minimize disturbance and encourage preservation of the natural character and aesthetic
value of the site. This will be achieved through (1) the use of native plant material
consistent with the Upper Sonoran Desert community and in accordance with the
Preferred and Acceptable Desert Uplands Plant Lists provided in the ordinance, and (2)
grading the site to reflect the natural landforms of the surrounding area including varied
slopes and berming in and around the basin as opposed to typical retention basins

designed with landforms having consistent and straight side slopes.

Visual Resources and Landscape Character Assessment

Landscape Setting

The Culver - Hawes basin site is located in Maricopa County within the Sonoran Desert
Landscape Character Type, Mountain Lands Subtype, and Natural Bajada Landscape
Unit (Natural and Suburban Bajada Landscape Units surrounding) in an area transitioning
to the Tonto Landscape Character Type (Plate 17). The Natural Bajada Landscape Unit
is comprised of the characteristics of the Bajada Physical Division and those of the
Natural Cultural Setting. Similarly, the Suburban Bajada Landscape Unit is comprised of
the characteristics of the Bajada Physical Division and those of the Suburban Cultural
Setting (FCDMC, Preliminary Existing Landscape Character Assessment Report, 2003).
This area in which the site is located is characterized by slightly sloping landforms that
exhibit braided networks of washes and arroyos with saguaro, palo verde, and mixed
cacti vegetation. Cultural modifications in the immediate site vicinity include dispersed

rural and suburban residences.

Prominent Views

For the purposes of this study, several existing key views have been identified (Plate 18).
These include: (1) views from the intersection of Culver Street and Hawes Road looking

north/northeast toward Usery Mountain; (2) views onto the site from residents along
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Culver Street looking north across the site; (3) views from residents along Hawes Road
looking northwest across the site; and (4) multiple viewpoints across the site looking
north/northwest towards the transition zone between the Sonoran Desert Landscape
Character Type in the middle ground to the Tonto Landscape Character Type in the
background. Additionally, development proposed to the north and east of the site creates

the potential for future views looking south and east onto and across the site.

Designing the basin to emulate the landform (topography) and vegetative patterns and
densities found on the site and the adjacent parcels will help to maintain the visual
character of the site. The grading design has been developed to preserve and enhance the
key views into and across the site. Landform and vegetation have also been used to
screen undesirable elements such as rooftops and structures and frame focal points such

as distant views like that of Usery Mountain (Plates 19 and 20).

Multi-Use Opportunities

The Culver - Hawes basin site is currently undeveloped and appears to have no multi-use
functions. The conceptual basin design does not propose a multi-use component at this
time, however, there is the potential for the City of Mesa to utilize the proposed
maintenance roads for trails and develop seating nodes along the upper portions of the

basin.

Cultural Environment

A Class I cultural resource study based on results of an archaeological inventory and site
records review from various federal, state, and local agencies was conducted as a part of
the Spook Hill ADMP. The study identifies several Hohokam archaeological sites and
numerous historic sites located in the Spook Hill study area; however, the cultural
resources identified in the ADMP are not associated with the Culver - Hawes basin site,
and therefore consideration of cultural resources was not addressed in detail in this study.
The completion of a Class IIl intensive cultural resource survey is recommended in the
Spook Hill ADMP for those sites that are relatively undisturbed, such as the Culver -
Hawes basin site. If cultural resources were encountered during construction, work
would stop at that location and the District would contact the respective agencies to

arrange for the proper assessment or treatment of those resources.

26 Design Concept Report for
Hermosa Vista — Hawes Road




|

8.0

FINAL DESIGN - ISSUES AND RECOMMENDATIONS

The recommended drainage system alternative is alternative one. The recommended alternative
includes the following elements: an existing online detention basin at McDowell Road and 90"
Street (Madrid Detention Basin), a 72" storm drain within McDowell Road from 90™ Street to
Hawes Road, a 78” storm drain within Hawes Road from McDowell Road to Culver Street, and

an off-line detention basin at Hawes Road and Culver Street.

Information was limited for this study as to the vertical location for the utility conflicts identified
on the 15% design plans. It is recommended that potholing be done during the design phase of
this project to determine a more accurate vertical location of the utilities. Due to the steep slopes
along the proposed alignments, it is believed that the potential utility conflicts could be
minimized by increasing the amount of cover over the pipe. The pipe slope could then be

lessened downstream of the utility conflict to reduce the pipe cover back to more typical depths.

As mentioned previously, due to steep slopes along the potential alignments and the desire to
keep the velocities in the range of 15 ft/sec, CMP was utilized as the primary pipe material for the
conceptual design. If the District chooses to utilize Reinforced Concrete Pipe (RGRCP) or other
pipe material for the final design, revisions will be required to the design parameters as well as
the pipe profiles and the cost estimate. For the McDowell Road alignment, the modifications
may include the use of drop structures at 200 foot intervals in order to keep the velocities within
reasonable limits. RGRCP may be feasible along the Hawes Road alignment. Slopes along
Hawes Road tend to be less than along McDowell Road (< 2.0%) and therefore the velocities are

reduced.

S
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HEC-1 Modeling Results Summary
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Table 1

s Summary

HEC-1 Modeling Result:
|

Major concentration point/Location Hydrograph HEC-1 Model Names
Name REC _FC24.DAT| OPTION1.DAT | OPTION2.DAT | OPTION3.DAT | OPTION4.DAT | OPTIONS.DAT | OPTION6.DAT | FINAL.DAT Comunents
Model number 0 1 2 3 4 5 6 7
Flow to west from the basin D370 175 335 0 266 374 817 335 335 McDowell Pipe
Flow to southwest from the basin S370 N/A 39 500 108 0 0 39 39
Flow to west along McDowell at Hawes B390W 783 700 700 700 700 700 700 700
Flow to south along Hawes at McDowell C370 N/A 328 101 261 367 773 328 330 Hawes Pipe
Flow to Culver/Hawes basin along Culver Rd. C38B3b N/A N/A 522 N/A N/A N/A N/A N/A Culver Pipe
Flow to west at NWC of Hermosa & Hawes C38B3c 165 143 141 142 143 145 94 154
Detention Basin Data
Madrid Basin flood depth (ft) N/A 3 7 7 7 N/A 7 7
Madrid Basin peak volume (ac-ft) N/A 17 17 17 17 N/A 17 17
| [Culver/Hawes Basin area (acres) N/A 7.5 7.9 T3 7.5 9.1 9.5 7.5
Culver/Hawes Basin peak volume (ac-ft) N/A 25 26 25 25 30 32 25
Model Explanati PR o
0 |REC_FC24.DAT = Spook Hill ADMP Update recommended HEC-1 model for the future conditions of the 100-year 24-hour storm;
1 |OPTION1.DAT = HEC-1 model of the 100-year 24-hour storm for alternative number 1; 1
2 |OPTION2.DAT = HEC-1 model of the 100-year 24-hour storm for alternative number 2;
3 |OPTION3.DAT = HEC-1 model of the 100-year 24-hour storm for alternative number 3;
4 |OPTION4.DAT = HEC-1 model of the 100-year 24-hour storm for altemative number 4,
5 |OPTIONS.DAT = HEC-1 model of the 100-year 24-hour storm for alternative number 5;
6 |OPTION6.DAT = Same as alternatvie number 1 with bypass flow to Culver/Hawes Basin reduced to 50 cfs from 100 cfs.
7 |[FINAL.DAT = HEC-1 model of the 100-year 24-hour storm for the preferred alternative. ]
Other Storm Events*
Return Period | 24-Hr Rainfall Basin Inflow Basin Outflow Flood Vol
(Year) (in) (cfs) (cfs) (Ac-Ft)
1 1.1 0 0 0
2 1.51 0 0 0 )
5 2.08 71 7 4
10 2.46 124 10 8 - AR
100 3.81 265 22 25
* - Rainfall change only .l
]
W:\2004Projects\042284-Culver_Hawes Basin\Hydrology\Flow Summary Table.xis 5/23/2005
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Table 2A

Hermosa Vista/Hawes Road Basin Alternatives

W:\2004Projects\042284-Culver_Hawes Basin\Hydrology\Basins_Design.xls

Basin Option| Design Flood Dike Basin Basin Basin Total Storage Cut Volume
Name WSEL Depth Condition Length Width Area Area* Volume
(ft) (ft) (ft) (ft) (Acre) (Acre) (Ac-Ft) CY) (Ac-Ft)
1 8 8 Yes 572 572 5.8 75 25 56,000 35
2 8 8 Yes 587 587 6.1 79 26 61,000 38
3 8 8 Yes 572 572 5.8 .5 25 56,000 35
4 8 8 Yes 572 572 5.8 7.5 25 56,000 35
5 8 8 Yes 630 630 7.0 9.1 30 73,000 45
6 8 8 Yes 644 644 73 9.5 32 77,000 48
* —- Total area includes about 30% additional land for K & G purpose.
Table 2B
Pipe Design Element Summary (CMP)
Elementand | Design Diameter Slope Length Unit Price Total
Option Flow per foot Cost
(cfs) (in) (ffr) ¢i3]
1A 335 72 0.02 3300 $190 $627,000
1B 328 78 0.015 1400 $210 $294,000
2B 101 54 0.015 1400 $140 $196,000
2€ 522 2-66 0.02 5000 $170 $850,000
3A 266 66 0.02 3300 $170 $561,000
3B 261 72 0.015 1400 $190 $266,000
4A 374 78 0.02 3300 $210 $693,000
4B 367 84 0.015 1400 $240 $336,000
SA 817 2-78 0.02 6600 $210 $1,386,000
5B 773 2-84 0.015 2800 $240 $672,000
6A 335 72 0.02 3300 $190 $627,000
6B 328 78 0.015 1400 $210 $294,000
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Cost Summary Table




Wood/Patel
Hermosa Vista/Hawes Road Storm Drain and Basin Drainage Improvements October 19, 2005
Flood Control District of Maricopa County W/P # 042284.01
FCD 2004 C045

TABLE 3 COST SUMMARY (CMP)
(Estimate of Probable Cost Based on Concept Analysis,
Certain Common Items to All Alternatives Are Excluded from This Estimate)

LAND
MAJOR | REQUIREMENT | TOTAL WITH
ALTERNATIVE| ELEMENTS (acre) LAND COMMENTS
1 $2,576,000 1.5 $3,491,494
2 $2.,669,000 7.9 $3,584,041
3 $2,438,000 7.5 $3,353,408
4 $2,735,000 75 $3,650,146
5 $4,397,000 9.1 $5,311,585
6 $2,762,000 9.5 $3,676,588

W:\2004Projects\042284-Culver_Hawes Basin\Costs\CMP_Pipe_Cost_Analysis.xIs




TABLE 4

Probable Cost for Preferred Alternative




Wood/Patel

Table 4 - Probable Cost for Preferred Alternative

Hermosa Vista/Hawes Road Storm Drain and Basin Drainage Improvements

October 19, 2005

Flood Control District of Maricopa County W/P # 042284.01
FCD 2004 C045
MAJOR SYSTEM ELEMENTS
ITEM DESCRIPTION UNIT PRICE UNIT QUANTITY AMOUNT
Madrid Detention Basin Outlet
1 Modification $50,000 EA 1 $50,000
2 72" CMP Pipe $190 LF 3,550 $674,500
3 72" Inlet Headwall $5,000 EA 1 $5,000
4 78" CMP Pipe $210 LF 900 $189,000
5  Export $2.50 CY 9,485 $23,713
6  Manholes $6,000 EA 13 $78,000
7 48" RCP Conflict Structure $5,000 EA 1 $5,000
Hermosa Vista Hawes Road Basin
8  Diversion Structure $150,000 EA 1 $150,000
9 48" CMP Pipe $135 LF 660 $89,100
10  Basin "D" Excavation $6 CY: 56,000 $336,000
11 78" Outet Headwall $6,000 EA 1 $6,000
12 Outlet Rip rap $65 CY 90 $5,850
13 Low Flow Channel Rip rap $65 (83 150 $9,750
14  Basin Operations and Maintenance Road $1 SF 24400 $24,400
15 18" Bleed-off Pipe $45 LF 330 $14,850
16  Utility Relocations (W,G,T,C) $6,000 EA 14 $84,000
17  Landscaping $0.50 SF 326,700 $163,350
18  88th Street Collection System $123,000 LS 1 $123,000
SUBTOTAL MAJOR SYSTEM ELEMENTS $2,031,513
CONTINGENCIES:
Construction 25% $507,878
Engineering 7% $177,757
Construction Admin. 6% $152,363
TOTAL MAJOR SYSTEM ELEMENTS $2,869,511
1. Construction Contingencies (@ 25% of the Total Construction Cost
2. Engineering Costs @ 7% of the sum of Total Construction Cost and Construction Contingencies
3. Construction Admin. @ 6% of the sum of Total Construction Cost and Construction Contingencies
LAND ACQUISITION:
ITEM DESCRIPTION UNIT PRICE UNIT QUANTITY AMOUNT
1 Basin Land Acquisition' $915,000 LS 1 $915,000
2 88th Street ROW $95,300 AC 0.20 $95,300
TOTAL LAND ACQUISITION $1,010,300
TOTAL $3,879,811

1. Land Acquisition cost supplied by FCDMC

W:12004Projects\042284-Culver_Hawes Basin\Costs\CMP_Pipe_Cost_Analysis.xIs
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APPENDIX B

Hydrologic Analysis for Preferred Alternative




PHARR AR KA A AR A IR TR AT A AT AR IRRK AR R RN RARAAR L e
* * * *
* FLOOD HYDROGRAPH PACKAGE = (HEC-1) * * U.S. ARMY CORPS OF ENGINEERS *
* JUN 1998 * * HYDROLOGIC ENGINEERING CENTER *
* VERSION 4.1 * * 609 SECOND STREET *
* * * DAVIS, CALIFORNIA 955616 *
* RUN DATE 250CT05 TIME 08:27:53 * * (916) 756-1104 *
* * * *
AR AR AR AR A AR AR R RA AR I A AR AR AR ERAAN HREEREA IR RN R RS RETR R XA RN R kA F Rk Rk ks

X X XXXXXXX XXXXX X
X X X X X XX
X X X X X
XXXXEXX  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 HECIKW.

THE DEFINITIONS OF VARIABLES ~RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,

DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION

KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

HEC-1 INPUT PAGE 1

.

LINE ID.eeneeedenaneeeZonnnnns [ DU S Bveeie e Banaen T B - DI 10

ID Spook Hill ADMP Update

ID  Future Condition Preferred Model with Spook Hill FRS Storage Routing

Ip Return Period = 100 Years, Rainfall Duration = 24 Hours

iDp Original File Name: REC_EC24.DAT, Wood/Patel, April 2002, S2Z

ID ' Hermosa Vista Hawes Road Basin Alternative Analysis

ib Final Option Model Name: FINAL.DAT, Wood/Patel, April 2005, S2

STAGE STORAGE AND ELEVATION INFORMATION BASED ON NAVD 1988 VERTICAL DATUM

NG s W e

()
o

Major Changes:

Subbasin 380B3 is Divided into 3 Smaller Subbasins;

Flow from basin through 24" pipe going to "380B1"(approx. 40 cfs):
“C390" Divert less than 783 cfs to west;

"C38B3C" is less than 165 cfs;

Madrid Basin -diversion to west by 72" pipe;

Madrid Basin has 1.0 Ac-Ft Sediment Storage.

EE S I L

o
o
=]

METHODOLOGY
9 ID THE US CORPS OF ENGINEERS FLOW HYDROGRAPH PACKAGE HEC-1 DATED JUNE 1998 V4.1
. 10 ID SCS TYPE II RAINFALL DISTRIBUTION
11 ID CLARK UNIT HYDROGRAPH
12 ID - GREEN AND AMPT INFILTRATION EQUATION USED FOR CALCULATING LOSSES
13 ID NORMAL DEPTH STORAGE CHANNEL ROUTING
*
*DIAGRAM
14 1T 2 2000
; 15 10 s
[ B 16 IN 15

17 Jp 3.81 0.01
18 pC 000 002 005 .008 011 .014 .017 .020 .023 .026
19 PC 029 032 .035 .038 041 .044 .048 .052 .056 .060
20 PC L1064 .068 .072 .076 .080 .085 2090 .095 100 105
21 PC .110 .115 .120 .126 133 .140 .1a7 .155 .163 .172
22 PC .181 191 :203 .218 236 .257 .283 .387 663 707
23 PC .735 .758 .776 791 .804 .815 .825 .834 .842 .849
24 PC .856 .863 .869 .875 881 887 .893 898 .903 1908
25 PC .913 .918 922 .926 .930 .934 .938 1942 .946 950
26 »C 953 .956 1959 .962 .965 968 .9Mm .974 J977 .980
27 PC 983 986 .989 .992 .995 ©998  1.000
28 D 3.787 1.00
29 JD  3.677 5.80

3o JD 3.574 10.66
31 Jn 3.539 13.7¢0
32 JDn 3.467 20.00
33 Jp 3.315 50.00

*

+ DDM **kk% Updated wrswx

34 KK 1o
35 K SUB-BASIN 10
36 KM 24-HOUR SCS TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN
37 KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .996
38 KM L = 2.00 Kb = .044 Adj. Slope = 165.0
39 BA 690
40 pred <350 .310 7.600 .090 16.000
- 41 uc .421 .305°

HEC-1 INPUT PAGE 2

iy




llllll;

'Il

LINE

42

43
44
45
46

48

49
50
51
52
53
54

55
56
57
58
59
60
61
62
63
&4

65
66
67
68
69
70

71
72
73

74

76
77
78
79

LINE

80
81
82

83
84
85
86
87
88

89
90
91
9z
93
94
95
926
97
S8

99
100
101
102
103
104

105
106
107

UA 100
*

* DDM **x¥¥% Preserved Frrxw

KK R1l0

KM ROUTING OF FLOW FROM SUB-BASIN 10 TO R12

RS 4 FLOW -1

RC - 045 .03 <045 8700 .021

RX 0 1 2 17 27 42 43 44
RY 5 5 5 0 o 5 5 5
* DDM ¥*x4%x Preserved *xrxi

KK R12

KM ROUTING OF FLOW FROM R12 TQ SUB-BASIN 20

RS 7 FLOW -1

RC .045 .03 -045 4500 .01

RX 0 1 45 52.5 72.5 80 124 125
RY 4 2.5 2.5 0 Q 2.5 2.5 4

* DDM **x¥*% Updated rxx*x

KK 20

KM SUB-BASIN 20

KM 24-HOUR SCS TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN
W THIS BASIN USED RAINFALL REDUCTION FACTOR OF .993
KM

BA

L = 2.50 Kb = .040  Adj. Slope = 8§8.0
1.167
1.G .310 .290 5.800 -220 11.000
ue <629 «422
Ua o 5 16 30 65 77 84 90 94 97
ua 100
* DDM *rkkx Pregerved rrrrx
KK D20
KM 100-YEAR 2-HOUR ONSITE RETENTION BASIN
KM MAXIMUM VOLUME DIVERSION = 47.8 acre-feet
T BS20 47.8
DI [+ 10000
Do 0. 10000
* DDM EE2 LX) preserved *kkhk
KK RT20
KM RETRIEVE FLOW FROM DIVERSION INTO ONLINE BASIN
DR BS20

* DDM *xk4* Dresexrved ¥rrEw

KK 520
KM RETRIEVE FLOW INTO FICTICIOUS BASIN AND BLEED OFF WITHIN 36 HOURS.
KM BLEEDOFF FLOW = 17 CF§

RE 1 STOR ]
sV o -01 47.8 70
SQ 0 0.5 17.0 50
* DDM *xx%x* Preserved *eirx
HEC-1 INPUT PAGE
b ¢ I 2.0 300,040, O R - T Taennn aBaaiane P PO 10
KK €20
KM HYDROGRAPH COMBINATION
HC 3
* DDM *kx*% Preserved *riwk
KK R20
KM ROUTE FLOW THROUGH BULLDOG FLOODWAY FROM APACHE JUNCTION FRS
RS 1 FLCW -1
RC .016 .016 016 930 .004
RX 0 5 7 14.5 34.5 42 44 50
RY 4 2 2 0 [+ 2 2 4

* DDM *¥xts Updated **ra+

KX 40

KM SUB-BASIN 40

KM 24-HOUR SCS TYPE IT RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .987
™M L= 3.08 Kb = .036 Adj. Slope = 189.0

BA 2.227

LG -320 -300 4.900 -310 11.000

uc -492 .262

UA o 3 5 8 12 20 43 75 80 96
UA 100

- DDM *hkkkk Presewed dhkdk ok

KK D40

KM 100-YEAR 2-HOUR ONSITE RETENTION BASIN

KM MAXIMUM VOLUME DIVERSION = 39.1 acre-feet

DT BS40 39.1

DI 0 10000

DQ o 10000

+* DDM kkkk ok presewed Fkkkk

KK RT40

KM RETRIEVE FLOW FROM DIVERSION INTO ONLINE BASIN

DR BS40




108
103
110
111
112
113

114
115
116

LINE

117
118
119
120
121
122
123
124
125
126

127
128
128
130
131
132

133
134
135

136
i37
138
133
140
141

142
143
144

145
146
147
148
149
150
151
152
153

LINE

154
155
156
157
158
159

160
161
162
163
164
165

166
167
168
169
170

* DDM X*E¥* Preserved rrrrr

KK 540
KM RETRIEVE FLOW INTO FICTICIOUS BASIN AND BLEED OFF WITHIN 36 HOURS.
XM BLEEDOFF FLOW = 14 CFS

RS 1 STOR 0
sV o -01 33.1 60
5Q 0 0.5 14.0 40

* DDM *rkkx Preserved ¥Errw

KK C40
KM HYDROGRAPH COMBINATION
HC 3
+ DDM #xx*k Updated *x+*x
HEC-1 INPUT
ID....... 1....... 2.0 et 3 [ RPN | [ PN 8....i.- 9

KK 60
KM SUB-BASIN 60

KM  24-HOUR SCS TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN
KM  THIS BASIN USED RAINFALL REDUCTION FACTOR OF .98%9

KM L =4.19 Kb = .038 Adj. Slope = 209.%

BA 1.751

LG -320 -340 5.800 .190 10.000

uc 592 -472

TA 0 3 s 8 12 20 43 75 20
UA 100 ’

*

+ DDM *#xx+% Preserved *rrxw

KK D60

M 100-YEAR 2~-HOUR ONSITE RETENTION BASIN

KM MAXIMUM VOLUME DIVERSION = 4.60 acre-feet
DT BS60 4.6

DI 0 10000

DQ 0 10000

* DDM *xix* Preserved *hkkx

KK RT60

KM RETRIEVE FLOW FROM DIVERSION INTO ONLINE BASIN
DR BS60

* DDM *hkdx Pregerved Txr*t

KK 8B60
KM RETRIEVE FLOW INTO FICTICIOUS BASIN AND BLEED OFF WITHIN 36 HOURS.
KM BLEEDOFF FLOW = 2 CFS

RS 1 STOR 1]
sv 0 -0 4.6 10
le] 0 0.5 2.0 10

* DDM *4wkx Preserved rrisw

KK ce0

‘KM HYDROGRAPH COMBINATION

HC 3

* DDM *xxkx Pregerved rerkx

KK S60

KM  APACHE JUNCTION FRS AS-BUILT PLANS 12/19/88

KM OUTLET PIPE=30"RCP; 1L=136.6'; INLET INV.=1783.5; OUTLET INV.=1783

™ EMERGENCY SPILLWAY ELEV.=1799.77'; PRINCIPLE SPILLWAY ELEV.=1793.5'
KM STORAGE VOLUME BELOW PRINCIPLE SPILLWAY FOR SEDIMENT = 100 ACRE-FEET
RS 1 STOR 0

sv 0 46:.80 73.71 130.0 170.7¢ 322.23 584.06 812.88 1121.9
50 0.0 0.01 0.02 26.30 91.20 102.42  347.66 1650.0 7700.0

SE 794.09 795.15 795.65 796.65 797.29 799.29 801.92 803.87 806.15
+. DDM *xx¥% Dragerved rriEt

HEC-1 INPUT
b3 NI ORI SO SO 4. [T S Tieinann Bo.e....9
KK R60
KM ROUTE FLOW ‘THROUGH ‘BULLDOG FLOODWAY FROM APACHE JUNCTION FRS
RS S 2 FLOW -1
RC .16 .016 .016 2850 012
RX 0 1 2 2.1 5.6 5.7 6 ki
RY 4.5 3.5 3.5 [ 0 3.5 3.5 4.5
* DDM Rk ek Presewed *hkkkh
KK - RR60
KM ROUTE FLOW FROM BULLDOG FLOODWAY TO SUB-BASIN 80
RS 3 FLOW -1
RC 016 .016 .016 1500 .005
RX 0 1 2 2.1 7.1 7.2 8 9
RY 4.5 3.5 3.5 [} 0 3.5 3.5 4.5
* DDM wxxxx Updated ****»x
KK 80
KM  SUB-BASIN 80
KM  24-HOUR SCS TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN
KM  THIS BASIN USED RAINFALL REDUCTION FACTOR OF: .991
KM L = 2.6% Xb = .039 ‘Adj. Slope = 229.8

DPAGE
...... 10
96

PAGE
ceens-10




171
172
173
174
175

176
177
178
179
180
181

182
183
184

185
is6
187
188
189
190

LINE

191
192
193

194
195
196

137
198
199
200
201
202

203
204
205
206
207
208
209
210
211
212

213
214
218
216
217
218

219
220
221

222
223
224
225
226
227

LINE

228
229
230

231
232
233

BA 1.493

LG .320 300 5.600 -220 7.000

uc .429 -254

ua 0 5 16 30 65 77 84 90 94
UA 100

* DDM **¥*k* Pregerved txri

KK D8O

KM 100~YEAR 2~HOUR ONSITE RETENTION BASIN

KM MAXIMUM VOLUME DIVERSION = 1B.9 acre-feet
DT BS80 18.9

DI 0 10000

uie] ] 10000

* DDM FEkek Preserved Fraxr

KK RT80
M RETRIEVE FLOW FROM DIVERSION INTO ONLINE BASIN
DR BS80

* DDM **ix% Pregerved *retw

KK 580
KM RETRIEVE FLOW INTO FICTICIOUS BASIN AND BLEED OFF WITHIN 36 HOURS.
KM BLEEDOFF FLOW = = 7 CFS

RS 1 STOR 0
sv 0 -01 18.9 30
50Q Q 1.0 7.0 20

+* DDM *%*%% Preserved *r¥k+
HEC-1 INPUT

) 6+ TP P D DI ST |- [P S R 9
KK €80

KM HYDROGRAPH COMBINATION

HC 2

* DDM **%x%% DPregerved *iw*r¥

KK ccao

KM HYDROGRAPH COMBINATION FOR FLOW FROM APACHE JUNCTION FRS & SUB-BASIN 80

HC 2 1.493
* DDM **t*x% Progerved *xrxx

KX RBO

KM ROUTE FLOW FROM SUB-BASIN 80 TO SUB~BASIN 100

RS 2 FLOW -1

RC .025 .01le .025 1200 -003

RX 0 2 € 6.1 41.1 41:2 56.2 58.2
RY 5.5 4.5 4.5 I¢] 0 4.5 4.5 5:5

+ DDM *xaxk Updated *xxsd

KK 100

KM SUB-BASIN 100

KM 24-HOUR ‘SCS TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .3937

KM L = 1.94 Kb = .045 Adj. Slope = 108.0

BA -4B8

G .300 -250 5.100 .280 9.000

uc .517 .455

A o 1 16 30 65 77 84 920 94
uA 100

* DDM *k*x%% Presexved *rir¥

KK D100

KM 100-YEAR 2-HOUR ONSITE RETENTION BASIN
KM MAXIMUM VOLUME DIVERSION = 10.0 acre-feet
DT BS100 10.0

D1 ] 10000

DQ 0 10000

* DDM *%kir Dreserved kErhE

KK RT100

KM RETRIEVE FLOW FROM DIVERSION INTO ONLINE BASIN

DR BS100
* DDM kkkk* Preserved *rrrx

KK -§100 )
KM  RETRIEVE FLOW INTO FICTICIOUS BASIN AND BLEED OFF WITHIN 36 HOURS.
KM  BLEEDOFF FLOW = 4 CFS

RS 1 STOR o
sV ] .01 10.0 20
SQ 0 1.0 4.0 10
* DDM *irkx Pregerved tirik .
HEC-1 INPUT
ID..s.eadeoion P PN SN 4.0 S...i.s Goiiain TonriaanaBainat »9

KK clo0

XM HYDROGRAPH COMBINATION FOR FLOW FROM SUB-BASIN 80 & 100
HC 3

* DDM *xx+¥* Preserved i

KK R100 .
KM ROUTE FLOW FROM SUB-BASIN 100 TO SUB-BASIN 120
RS 1 FLOW -1
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234
235
236

237
238
239
240
241
242
243
244
245
246

247
248
249
250
251
252

253
254
255

256
257
258
259
260
261

262
263
264

LINE

265
266
267
268
269
270

271
272
273
274
275
276
277
278
279
280

281
282
283
284
285
286

287
288
289

290
291
292
293
2%4
295

296
237
298

RC -016 .016 .016 940 -004
RX [¢] 1 2 2.1 52.1 52.2 53 54
RY 4.5 4.5 4.5 0 0 4.5 4.5 4.5

* DDM **+x% Updated **x+x

KK 120

XM SUB-BASIN 120

KM 24-HOUR SCS TYPE IT RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .987

KM L = 3.07 Xb = .037 Adj. Slope =" 239.0

BA

2.197
LG -330 -280 6.800 130 12.000
uc .429 .227
UA a 3 s 8 12 20 43 75 920
uA 100
* DDM ek Rk k Presewed ke ok Kk
KK D120
KM 100-YEAR 2-HOUR ONSITE RETENTION BASIN
KM MAXIMUM VOLUME DIVERSION = 5.7 acre-feet
DT BS120 5.7
DI 0 10000
BQ 0 10000
* DDM *%*%x* Pragerved *ixri
KK RT120
KM RETRIEVE FLOW FROM DIVERSION INTO ONLINE BASIN
DR  BS120

* DDM **x¥ % Pregserved krFxs

KK 5120
RM RETRIEVE FLOW INTO FICTICIOUS BASIN AND BLEED OFF WITHIN 36 HOURS.
M BLEEDOFF FLOW = 2 CF§S

RS 1 STOR °

sV [ .01 5.7 15

SQ Y 1.0 2.0 10

* DDM *k**x*x Dregerved kiwxwx

KK Cl20

KM HYDROGRAPH COMBINATION FOR FLOW FROM SUB-BASIN 100 & 120
HC 3

* DDM *xkxk Preserved wrwis
. HEC-1 INPUT

ID....... l1o.....0 2..0.0.. 3....0.. Aol S5....-- I S Tadaeons B.....-. E4
KK R12D

KM ROUTE FLOW FROM SUB-BASIN 120 TO SIGNAL BUTTE FRS

RS 2 FLOW -1

RC -025 .016 .025 2100 .005

RX ] € 10 10.1 60.1 60.2 74:2 80.2

RY 8 5 5 [¢] 0 5 S 8

* DDM *xxxx% Updated rexrs

KK 140
KM  SUB-BASIN 140

KM = 24-HOUR SCS TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN
KM  THIS BASIN USED RAINFALL REDUCTION FACTOR OF .996

M L= 1.61 Kb = .044 Adj. Slope = 149.0

BA -598

LG 2310 -280 4.200 <340 5.000

uc .421 .278

ua 0 5 16 30 65 77 84 90 94
A 100

* DDM ***k%x Preserved krwwk

KK D140
X 100-YEAR 2-HOUR ONSITE RETENTION BASIN

KM MAXIMUM VOLUME DIVERSION = 5.9 acre-feet
DT  BS140 5.9

pI 0 10000

Do 0 10000

* DDM Tk kN Presewed dkkkk

KK RT140 :

KM  RETRIEVE FLOW FROM DIVERSION INTO ONLINE BASIN
DR BS140

* DDM  *¥*%% Preserved *awxx

KK £140
KM RETRIEVE FLOW INTO FICTICIOUS BASIN AND BLEED OFF WITHIN 36 HOURS.
KM BLEEDOFF FLOW = 2 CFS

RS 1 STOR 0

sV 0 .01 5.9 15
sQ 0 1.0 2.0 10
*

* DDM *kkx % Preserved rTheww

KK c140
KM  HYDROGRAPH COMBINATION
HC 3

*

* DDM *exskk Updated *xses
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LINE

299
300
301
302
303
304
308
306
307
308

309
310
311
312
313
314

315
316
317
318
319
320

321
322
323
324
325
326
327
328
329
330

331
332
333
334
335
336

LINE

337
338
339

340
341
342
343
344
345

346
347
348

349
350
3s1
352
353
354
355
356
357
358

353
360
361

362

HEC-1 INPUT

KK 150

KM SUB-BASIN 150

KM 24-HOUR SCS TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .9598

KM L =1.50 Kb = .047 2Adj. Slope = 314.6

BAa -407

LG .350 1360 5.100 -260 7.000

uc .296 .221

UA 0. 3 5 8 12 20 43 75 920
uva 100

* DDM *xxax Preserved *xiEs

KK R150

KM ROUTING OF FLOW. FROM SUB-BASIN 150 TO R152

RS 2 FLOW -1

RC .045 .04 -045 3100 -032

RX 0 1 2 23 33 54 55 56
RY 7 7 7 0 0 7 7 7

* DDM ¥*x+%x* Draegerved *rxx*

KK R152

KM ROUTING QF FLOW FROM R152 TO SUB-BASIN 160

RS 3 FLOW -1

RC . 045 .03 . 045 5900 -019

RX 0 1 2 8 33 39 40 41
RY 2 2 2 o 0 2 2 2

* DDM wHNKR Updated ek k Kk

KK 160

KM  SUB-BASIN 160

KM  24-HOUR SCS TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN
KM  THIS BASIN USED RAINFALL REDUCTION FACTOR OF  .998

XM L =2.10 Kb = .047 Adj. Slope = 129.0

BA .365

1G .340 .330 4.1S50 .440  1.000

uc .587 .659

va 0 3 5 8 12 20 43 75 90
UA 100

*

* DDM  #***% DPregerved *vr+x

KK D160
KM 100-YEAR 2-HOUR ONSITE RETENTION BASIN
KM MAXIMUM VOLUME DIVERSION = 1.2 acre-feet
DT BS160 1.2
pI 0 io0000
DO 0 10000
* DDM **xv% Preserved *rxrxx
HEC-1 INPUT
ID....... b SO R RPN 4.5, [ 8.......9
KK RT160
KM RETRIEVE FLOW FROM DIVERSION INTO ONLINE BASIN
DR BS160

* DDM ~ ***%% pPregserved *%r*»

KK §160
¥M  RETRIEVE FLOW INTO FICTICIOUS BASIN AND BLEED OFF WITHIN 36 HOURS.
™ BLEEDOFF FLOW = 1 CFS

RS 1 STOR 0

sV Y .01 1.2 10
5Q 0 0.5 1.0 10
* DDM f%rk% Droagerved ** ik

KK €160

KM HYDROGRAPH COMBINATION

HC

*
* DDM AR 222 Updated ESE L 23

KK 180

KM SUB-BASIN 180

KM 24-HOUR SCS TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .934

KM L = 2.42 Kb = .041 Adj. Slope = 140.0

BA 1.014

LG .350 .350 4.150 -430 .000

uc 571 <400

ua [ 3 5 8 12 20 43 75 920
UA 100

* DDM w¥xk¥* Preserved rEwxx

KK C180
M HYDROGRAPH COMBINATION FOR SIGNAL BUTTE FRS
HC 3

* DDM #*etx Updated **xx«

KK 210

96

96

96
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363
364
365
366
367
368
368
37¢
371

372
373
374
375
376
377

LINE

378
379
380
381
382
383
384
385
386
387

388
3839
330

391
392
393
394
395
396
397

398
399
400
401
402
403
404

405
406
407
408
409
410
411
412
413
414

415
416
417

LINE

418
418
420
421
422
423
424

425
426
427
428
429
430
431

222§

SUB-BASIN 210
24-HOUR $C§ TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN
THIS BASIN USED RAINFALL REDUCTION FACTOR OF .995

L = 1.84 Kb = .043 Adj. Slope = 315.0

.792
.350 2360 6.800 .130 4.000
-313 .189
0 3 5 8 12 20 43 75 90 96
100

* DDM **kxk Pregerved rarrx

KK
KM
RS
RC
RX
RY

R210
ROUTING OF FLOW FROM SUB-BASIN 210 TO SUB-BASIN 220
2 FLOW -1
-045 .03 -045 5100 .022
0 1 2 14 34 46 47 48
4 4 4 0 0 4 4 4

* DDM  **wx+ Updated ****+

ID..enn.. | PP 2t 3.0, 4ol [ 6.vuinn T iiee e Baaiaan |- 10
KK 240

KM  SUB-BASIN 240

KM  24-HOUR SCS TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN

KM . THIS BASIN USED RAINFALL REDUCTION FACTOR OF .992

KM L = 3.50 Kb = .039 Adj. Slope = 298.6

BA  1.408

LG 1350 .370  5.300 .230  2.000

uc 467 .356

uR 0 3 5 8 12 20 a3 75 90 96
A 100

* DDM Fdew k& Preserved EEE 2 5]

KK €240

KM  HYDROGRAPH COMBINATION FOR SUB-BASIN 240 & 220

HC 2

* DDM ***k% Preserved rxiex

KK
KM

5240
WEIR GEOMETRY OBTAINED FROM AS-BUILT PLANS @ PASS MTN. DIVERSION.
WEIR STORAGE DATA OBTAINED FROM 2' CONTCUR MAPPING.

1 STOR o]

1.38 14.2 36.5

1.7 5 11
5 42 3 1.5

* DDM *¥k*% Preserved *rdxx

KK~ R240
KM  ROUTE FLOW FROM SUB-BASIN 240 TO SUB-BASIN 220
KM  PASS MOUNTAIN DIVERSION
RS 1 FLOW -1
RC .035 .025 035 1800 .005
RX 0 15 30 39 69 81 96 111
RY 3.6 3.3 3 0 [ 3 3 4
* DDM *kx*x Updated sxxxx
KK 220
KM  SUB-BASIN 220
KM 24-HOUR SCS TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN
KM  THIS BASIN USED RAINFALL REDUCTION FACTOR OF .997
XM L =1.92 Kb = .046 Adj. Slope = 315.0
BA .473
G .350 L350 7.000 .120 5.000
uc .333 .282
uA 0 3 5 8 12 20 43 75 90 926
UA 100
* DDM *hkrhkw Preserved EEE 22
RK c220
KM  HYDROGRAPH COMBINATION FOR SUB-BASIN 240 & 220
HC 2
* DDM TRk k Preserved kkkkk
HEC-1 INPUT
o2 ARSI I SRS TS SN SUNPE S TrrieaBanieae9n..10
KK = SW220
KM WEIR GEOMETRY OBTAINED FROM AS-BUILT PLANS @ PASS MTN. DIVERSION.
KM  WEIR STORAGE DATA OBTAINED FROM 2' CONTOUR MAPPING.
RS 1 STOR 0
sA .78 4.1 13.7
SE 1 3 10
ss 3 65 3 1.5
* DDM Ex 22 2 preserved LE A2 2]
KK R220 :
XM ROUTE FLOW FROM SUB-BASIN 220 TO SUB-BASIN 200
KM  PASS MOUNTAIN DIVERSION
RS 1 FLOW -1
RC 035 L0258 1035 1250 005
RX o 50 100 109 139 148 178 184
RY s 4 3 0 [ 3 3 5
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432
433
434
435
43€
437
438
439
440
441

442
443
444
445
446
447

448
449
450
451
452
453

454
455
456
457
458
459
460
461

LINE

462
463

464
465
466

467
468
469
470
471
472
473

474
475
476
477
478
479

480
481
482
483
484
485
486

487
488
489
490
491
492

493
494
495

496
497
498
499
500

* DDM w*xkx Updated **+¥x

KK
KM
KM
KM
KM
BA

LG
uc
Ua
UA

KK
KM
RS
RC
RX

190
SUB-BASIN 130
24-HOUR SCS TYPE I1I RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN
THIS BASIN USED RAINFALL REDUCTION FACTOR OF .994

L =1.91 Xb = .042 Adj. Slope = 315.0

.918
.350 .390 5.800 .150 8.000
.321 .185
0 3 5 8 12 20 43 75 50 96
100
* DDM wkA¥+ Preserved rrrix
R190 .
ROUTING OF FLOW FROM SUB~BASIN 190 TO SUB-BASIN 200
2 FLOW -1
. 045 .03 .045 4740 .03
0 1 2 17 37 52 53 54
5 5 S 0 0 5 5 5

RY

* DDM *¥¥kx DPreserved *¥¥xx

KK
KM
RS

RX
RY

Ris2
ROUTING OF FLOW FROM SUB-BASIN 190 TO SUB-BASIN 200
3 FLOW -1
. 045 -035 . 045 2200 -018
0 1 50 59 79 88 137 138
4.5 3 3 0 ] 3 3 4.5

* DDM *xkk* Updated **ax+

KK 200
KM  SUB-BASIN 200
KM  24-HOUR SCS TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN
KM  THIS BASIN USED RAINFALL REDUCTION FACTOR OF .997
KM L =1.58 Kb = .045 Adj. Slope = 305.6
BA .530
LG .350 .3%0  5.700 .200  10.000
uc .300 .201
HEC-1 INPUT
ID. .. veidecennn. 2.0 i [ -SRI 6....050 Ty 8.l .o |- SR 10
UA o 3 5 8 12 20 43 75 30 96
UA 100
* DDM wrdkokok ok presez—ved gk ok
KK czo00
KM  HYDROGRAPH COMBINATION FOR SUB-BASIN 220 & 200
HC 3
* DDM kA xk presewed ok ok ke
KK SW200
] WEIR GEOMETRY OBTAINED FROM AS-BUILT PLANS @ PASS MIN. DIVERSION.
KM WEIR STORAGE DATA OBTAINED FROM 2' CONTOUR MAPPING.
RS 1 STOR 0
SA 2.56 3.1 3.4
SE " 3 10
ss 3 112 3 1.5
* DDM *x&xx Pregerved *rEis
KK R200
KM ROUTE FLOW FROM SUB-BASIN 200 TO SIGNAL BUTTE FRS through storage
RS 1 FLOW -1
RC .035 0025 .035 650 .005
RX 0 1 2 17 117 132 133 134
RY 5 5 5 [ [ 5 5 5
% DDM Wk gk Preserved hkhwk
KK 55200
XM WEIR GEOMETRY OBTAINED FROM AS-BUILT PLANS @ PASS MTN. DIVERSION.
KM  WEIR STORAGE DATA OBTAINED FROM 2' CONTOUR MAPPING.
RS 1 STOR [¢
SA 8 9.2 9.2
SE 0 7 10
ss 7 251 3 1.5
* DDM dhwdkk preserved Ak hE
KK  RR200
KM . ROUTE FLOW FROM SUB-BASIN 200 TO SIGNAL BUTTE FRS
RS 4 FLOW -1
RC .038 .025 .035 3150 .005
RX 0 1 2 17 117 132 133 134
RY 5 5 5 0 [\ 5 5 5
* DDM LA £ X 20 Preserved *kkhk
KK  CC180
KM  HYDROGRAPH COMBINATION FOR SIGNAL BUTTE FRS
HC 2
* DDM kR presewed * Kk kkh
KK $180
KM  SIGNAL BUTTE FRS DATED 1/28/85
KM OUTLET PIPE=36"RCP; L= 147'; INLET INV.=1690; OUTLET INV.=1687
KM  EMERGENCY SPILLWAY ELEV.=1712.4; PRINCIPLE SPILLWAY ELEV.=1701
KM STORAGE VOLUME BELOW PRINCIPLE SPILLWAY FOR SEDIMENT = 247 ACRE-FEET
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501
502

LINE

503
504

505
506
507
508
509
510
511
512
513

514
515
516
517
518
519
520
521
522
523

524
525
526

527
528
529
530
531
532
533
534
535

536
537
538
539
540
541
542
543
544
545

LINE

546
547
548

549
550
551
552
553
554
555
556
557

558
559
560
561
562
563
564
565
566
567

568
569

RS 1 STOR 0

sV 0.0 172.10 244.35 482.24 871.30 1101.52 1294.09 1418.10 1578.77 1980.33
HEC-1 INPUT

ID....... Toooooas 2. -aann C RIPI ... LI [ SR Teana et B, 9. 10

sQ 0.0 10.20 10.55 121.80 13B.40 145.90 -151.40 154.67 330.00 1950.0

SE 638.23 702.23 703.23 706.23 710.23 712.23 713.73 714.63 715.73 718.23
* DDM *hakk Pregerved kxrrs

KK R180

KM Routing length updated using Signal Butte Floodway plarns dated March 1983
KM  Routing length increased 100' from 1500’ to 1600 12/12/00

KM CHANNEL GEOMETRY FOR SIGNAL BUTTE FRS OBTAINED FROM AS-BUILT PLANS.

M ROUTE FLOW FROM SIGNAL BUTTE FRS TO SUB-BASIN 260

RS 1 FLOW -1

RC .035 .025 2035 1600 . 003

RX 0 1 2 22.6 38.6 5%.2 60 61

RY 9.3 9.3 9.3 4] Q 9.3 9.3 9:3

+ DDM ***%x Updated *¥+xx

KK 260

KM SUB-BASIN 260

el 24-HOUR SCS TYPE ‘II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .998

KM L= .81 Kb = .046 Adj. Slope = 68.0

BA .263

pacs .280 .210  6.600 .160  11.000

uc .350 209

UA 0 5 16 30 65 77 B84 90 94 97
73 100

* DDM **ked Preserved *rrxw

KK €260

KM HYDROGRAPH COMBINATION FOR OUTFLOW OF SIGNAL BUTTE FRS & SUB-BASIN 260
HC 2 .263

* DDM ek ddok Preserved EE AL 4

KK R260

KM Routing length updated using Signal Butte Floodway plans dated March 1983
KM  Routing length unchanged 12/12/0¢

KM CHANNEL GEOMETRY FOR SIGNAL BUTTE FRS OBTAINED FROM AS-BUILT PLANS.
KM ROUTE FLOW FROM SUB-BASIN .260 TO SUB-BASIN 280

RS 3 FLOW -1

RC .035 2025 .035 2300 .003

RX 0 1 2 23.4 43.4 €64.8 65 66
RY 9.7 8.7 9.7 0 4 9.7 8.7 9.7

* DDM **xwx Updated *r*tx

KK 280

KM SUB-BASIN 280

KM 24-HOUR SCS TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .998

™ L= .77 Kb = .048 Adj. Slope = 84.0
BA .319
G -300 .250 5.300 .2%0 - 15.000
uc 2329 .168
UA 0 5 16 30 65 77 B84 90 94 97
UA 100
* DDM *hkkh preserved Rk RN
HEC-1 INPUT
ID. ... p Zieeannn 3. 4....... |- S Gonnannn Teeeeeen B..i..2.9..... .10
KK C280
KM HYDROGRAPH COMBINATION FOR SUB-BASIN 260 & SUB-BASIN 280
HC 2
* DDM k*k*** Preserved *kkkk
KK R280
KM  Routing length updated using Signal Butte Floodway plans dated March 1983
KM  Routing length decreased 400' from 2500' to 2100' 12/12/00
KM CHANNEL GEOMETRY FOR SIGNAL. BUTTE FRS OBTAINED FROM AS-BUILT PLANS.
KM ROUTE FLOW FROM SUB-BASIN 280 TO SUB-BASIN 300
RS 3 FLOW -1
RC .035 025 .035 2100 .003
RX 0 1 2 23.4 43.4 64.8 65 66
RY 9.7 9.7 9.7 0 [} 9.7 8.7 9.7

* DDM Kk Kk K Updated ok kk Kk

KK 300

KM SUB-BASIN 300

KM 24-HOUR SCS TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN

KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .998

KM L= .78 Kb = .049 Adj. Slope = 103.0

BA <289 :

16 .300 .250 4.200 .520 16.000

uc :321 174

va o 5 16 30 65 77 84 90 94 97
uA 100

* DDM = *++4* DPreserved *+++%

KK €300
KM HYDROGRAPH COMBINATION OF SUB-BASIN 280 & 300
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570

571
572
573
574
575
576
577
578
579

580
581
582
583
584
585
586
587

LINE

588
589

590
591
592

593
594
595
596
597
598
599
600

601
602
603
604
605
606
607
608
609
610

611
612
613
614
615
616
617
618

619
620
621

622
623
624
625
626
627

LINE

628
629
630

' HC 2

*
* DDM **wwk preserved *rrxx

KK R300

KM  Routing length updated using Signal Butte Floodway plans dated March 1983
KM Routing length increased 300' from 2200' to 2500 12/12/00

KM CHANNEL; GEOMETRY FOR SIGNAL BUTTE FRS OBTAINED FROM AS-~BUILT PLANS.

KM ROUTE FLOW FROM SUB-BASIN 300 TO START OF FLOODWAY CONCRETE CHANNEL

RS 2 FLOW -1

RC .035 .025 .035 2500 .003

RX 0 1 2 23.4 55.4 76.8 77 78

RY 9.7 9.7 9.7 14 ¢ 9.7 9.7 5.7

* DDM **+%% Ypdated trrex

KK 305A
KM SUB-BASIN 305A
KM 24-HOUR SCS TYPE II RAINFALL WAS USED TQ FIND TC & R FOR THIS BASIN
M THIS BASIN USED RAINFALL REDUCTION FACTOR OF .998
KM L = .98 Kb = .048 Adj. Slope = 82.90
BA .316
G -340 .320 4.600 .350 12.000
uc -400 -254
HEC-1 INPUT
ID....... j 2icaian. 3. 4.0, Seenninn BoreanTeosn Biov.ea:8......10
UA 0 5 16 30 65 77 84 a0 94 97
va 100
*
* DDM *xk** Dregerved ¥¥kkk
KK C305
KM HYDROGRAPH COMBINATION OF SUB-BASIN 300 AND 305A
HC 2
* DDM *ksk% Proserved *axkd
KK R305
KM  Routing length updated using Signal Butte Floodway plans dated March 1983
XM CHANNEL GEOMETRY FOR SPOOK HILL FRS OBTAINED FROM AS-BUILTS PLANS.
KM CONTINUE TO ROUTE FLOW WITHIN CONCRETE CHANNEL TO SPOOK HILL FRS
RS 2 FLOW -1
RC .016 016 .016 4000 .014¢6
RX 0 1 2 2.1 16.1 16.2 17 18
RY 7.5 7.5 7.5 [} 4] 7.5 7.5 7.5
*
* DDM * ek Kk Updated dkkkk
KK 320B1
KM SUB-BASIN 320B1
KM 24-HOUR SCS TYPE IT RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .997
M L =1.13 Kb = .046 Adj. Slope = 106.0
BA 454
LG 2300 -260 4.800 .310 17.000
uc 375 .215
uA ] 5 16 30 65 77 84 20 94 97
247 100
*
* DDM *k ok ke Preserved *hkkRk
KK D320B1
KM DIVERT FLOW INTO ONLINE DETENTION BASIN
XM DETENTION/RETENTION BASINS LOCATED WITHIN THREE SUBDIVISIONS
KM SIERRA HEIGHTS FALCON RIDGE & MARBLE CREEK
KM MAXIMUM VOLUME DIVERSION = 3.3 acre-feet
DT 'B320Bl 9.30
DI o 10000
Do 4] 10000
* DDM *kkt Xk Pregerved rkiak
KK T320B1
™ RETRIEVE FLOW FROM DIVERSION INTO ONLINE BASIN
DR .B320B1
* DDM hokddke ok Presewed KkEKK
KK S§320B1
KM RETRIEVE FLOW INTO FICTICIOUS BASIN AND BLEED OFF WITHIN 36 HOURS:
KM  9.30 ACRE-FEETx43560/36x3600=4.cfs
RS 1 STOR 0
sV 0 L01 9.3 15.0
50 Q 0.5 4.0 50.0
* DDM dedk ok ok Presexved kX x Kk
HEC-1 INPUT
ID....... Tos.aci20000, PP S F SRR |- PO - TelveoaaBoeaii90i....10
KK C320B1
KM HYDROGRAPH COMBINATION FOR SPOOK HILL FRS
HC 3

*
* DDM *¥kxxd Updated xrexx
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o
Y

631
632
633
634
635
636
637
638
639
640

641
642
643
644
645
646

€47
648
649
650
651
652
653

654
€55
656
657
658
659
660
661
662
663

664
665
666

LINE

667
668
669
€70
671
672
673

674

675

676
677
678
€79
680
681
682
683

684
685
686
687
688
689
690

691
692
693
694
895
696
697
698
699
700

KK 350

KM SUB-BASIN 350

KM  24-HOUR S5CS TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF = .994

KM L ='2.22 Xb = .041 Adj. Slope = 315.0

BA

-937
LG .350 -350 4.550 -340 4.000
uc -363 -227
UA o 3 5 8 12 20 43 75 20 36
UA 106

* DDM *¥%+* Preserved *Frxxx
L4
XK D350 :
KM DIVERT FLOW FROM SUB-BASIN 350. FOR MODELING PURPOSES THE SPLIT FLOW WILL
KM BE ROUTED BETWEEN SUB-BASINS 355 & 310. THE MAIN FLOW WILL ROUTED TO 310

bT S¥Fi50
DI o 5000
DD ] 2500

* DDM **wxx Pregerved wriex

KK R350
KM CHANNEL GEOMETRY OBTAINED FROM 2' CONTOUR MAPPING
KM ROUTING OF MAIN FLOW FROM DIVERSION OF SUB-BASIN 350 TO SUB-BASIN 310

RS 7 FLOW -1

RC . 045 -035 - 045 5150 025

RX 0 1 40 46 56 62 ic2 103
RY 3 2 2 0 ] 2 2 3

* DDM *xxxx Updated wx¥wx

KX 310

kM SUB-BASIN 310 . .

KM 24-HOUR SCS TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN
KM  THIS BASIN USED RAINFALL REDUCTION FACTOR OF .597

KM L =2.70 Kb = .045 Adj. Slope = 283.5

BA .538

LG L350 -350 3.%10 .480 .000

uc -483 .520

UA 0 3 5 8 12 20 43 758 50 96
UA 100

+ DDM *kkk* Progerved tEEkx

KX C3l10

KM HYDROGRAPH COMBINATION OF SUB-BASINS 350 & 310

HC 2 1.04

* DDM *kxxd Preserved trrrt
HEC-1 INPUT

ID....... l....... 2,000 3., [ PR S DR - S N RS | B | PP 10
KK R310 .

KM CHANNEL GEOMETRY OBTAINED FROM 2! CONTOUR MAPPING.

KM ROUTING OF FLOW FROM SUB-BASIN 310 TO 3208

RS 10 FLOW =1

RC - 045 -035 .045 8550 .022

RX 0 1 40 46 56 62 102 103

RY 3 2 2 [ 0 2 2 3

*

* DDM *%%xx Updated #wvs+

KK 305B

KM SUB-BASIN 305B

KM 24<HOUR SCS TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF  .998

KM L = 1.70 Kb = .047 Adj. Slope = 124.0

BA .386

LG «350 2350 4.500 2350 .000

uc -492 <443

157:3 0 3 5 8 12 20 43 75 90 96
UA 100

* DDM **¥x* Pregerved tEkrx

KK  R305B

KM  CHANNEL. GEOMETRY OBTAINED FROM 2 CONTOUR MAPPING.

KM ROUTING OF FLOW FROM.SUB-BASINS 30SB TO SUB-BASIN 320B2.
RS

3 FLOW -1
RC .045 .035 045 1700 .016
RX 0 1 40 46 56 62 102 103
RY 3 2 2 0 [ 2 2 3

*
= DDM **x%% Updated +rrss

KK  320B2 ;
KM  SUB-BASIN 320E2 .

KM 24-HOUR SCS TYPE Il RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN

KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .999

KM L = 1.08 Xb = .050 Adj. Slope = 120.0

BA .220 ’

16 :300 .270 . 4.500 .380  9.000

uc .375 .314

UA [\ 5 16 30 65 77 84 90 94 97
ua 100

*

* DDM  **%*% Dregerved *ss¥%
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701
702
703
704
705
706
707
708

LINE

709
710
711

712
713
714
715
716
717

718
719
720

721
722
723
724
725
726
727

728
729
730
731
732
733
734
7358
736
737

738
739
740
741
742
743
744
745

LINE

746
747
748

749
750
751
752
753
754

755
756
757

758
759
760
761

KK D320B2
KM DIVERT FLOW INTO ONLINE  DETENTION BASIN
KM DETENTION/RETENTION BASINS LOCATED WITHIN THREE SUBDIVISIONS
XM SIERRA HEIGHTS FALCON RIDGE & MARBLE. CREEK
KM MAXIMUM VOLUME DIVERSION = 3.32acre-feet
DT B320B2 3.32
DI 0o 10000
bR 0 10000
* DDM *kkx¥ Proserved *rriw
HEC-1 INPUT
ID....... D 2..... P doeiian, S.ivesen Bewnnnnn Taeaioin Bivevenn Sov.an 10
KK T320B2
KM RETRIEVE FLOW FROM DIVERSION INTO ONLINE BASIN
DR - B320B2

* DDM ¥xkxx preserved Frerx

KX 5320B2
XM RETRIEVE FLOW INTO FICTICIOUS BASIN AND BLEED OFF WITHIN 36 HOURS.
KM 3.32 ACRE-FEETx43560/36x3600=1.2cfs

RS 1 STOR o

sv 0 201 3.3 5.0
SQ 0 6.5 1.2 15.0
*

* DDM *Exkx Preserved FrrEx

KK C320B2

M Cowbine R305B, R310 and 320B2
HC 4

*
* DDM *xt%k% Pregerved rrris

KK R320B2
KM CHANNEL GEOMETRY OBTAINED FROM 2' CONTOUR MAPPING.
KM ROUTING OF FLOW. FROM' SUB-BASINS 320B2 TO SUB-BASIN 340B:

RS 2 FLOW -1

RC .045 .035 -045 1000 .016

RX 0 1 40 46 56 62 102 103
RY 5 2 2 [} 0 2 2 5

*
* DDM *e¥xx Updated *rxss

KK 340B

KM SUB-BASIN 340B

M 24-HOUR SCS TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .998
KM

BA
1G

L = .85 Kb = .049 ‘Adj. Slope = 238.5

.250

.280 {250  4.000 .560 23.000
ue .242 .136
UR 0 5 16 30 65 77 84 50 94 97
VA 100

*
* DDM **xx% Preserved **xis

KX D240B

M DIVERT FLOW INTO ONLINE -DETENTION BASIN

KM DETENTION/RETENTION BASINS LOCATED WITHIN.THREE SUBDIVISIONS
KM GRANDVIEW ESTATES BOULDER MOUNTAIN & 33% OF MESA HIGHLANDS

KM MAXIMUM VOLUME DIVERSION = 15.6 acre-feet
DT BS340B 15.6
DI o 10000
DQ 0 10000
* DDM *xkkt Prageyrved Thrkxx
HEC-1 INPUT
ID . eevvilinennn. 2.0enn b S SR Siunan. Bovrnnnn Tewewionn : IR [ N 10
KK RT340B
KM  RETRIEVE FLOW FROM DIVERSION INTO ONLINE BASIN
DR BS340B

* DDM *¥kw% Pregerved rrrrs

KK . S340B g
KM RETRIEVE FLOW INTO FICTICIOUS BASIN AND BLEED OFF WITHIN 36 HOURS.
KM 15.6 ACRE-FEETXx43560/36x3600= 5.2cfs

RS 1 STOR [

sV 0 -01 15.6 20
5Q ¢ 1.0 5.2 50
* DDM *xxt% DPregserved *rFxx

KK C3408B

KM HYDROGRAPH COMBINATION

HC 3

-
* DDM  *x¥x+ Pregerved *i*

KK DD340B
KM DIVERT ¥LOW INTO OFFLINE DETENTION BASIN LOCATED WITHIN SUB-BASINS 340B.
DT  BS340

DI 0 200 1000 2000 5000
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762

763
764
765

766
767
768
769
770
771

772
773
774

775
776
777

LINE

778
775
780
781
782
783
784

788
786
787
788
789
790
791
792
793
794

795
796
797

798
799
800
801
802
803

804
805
806

807
808
809
810
811
812

LINE

813
814
815

816
817
818

DY 0 ] BOO 1800 4800
* DDM *x%%x% Draegerved *rEr*

KK RT340

KM RETRIEVE FLOW FROM DIVERSION

DR BS340

* DDM *xx3 % pregerved *****

KK : 553408
KM  RETRIEVE FLOW INTO OFFLINE BASIN AND BLEED OFF WITHIN 36 HOURS.
XM 55 ACRE-FEETx43560/36x3600 = 19cfs
RS 1 STOR 0
sV [} .01 55 60
5Q [ 3.0 50 100
*
KX CD340B
KM  HYDROGRAPH COMBINATION
HC 2
* DDM ***xxk Preserved krrrk
KK  RT350
KM  RETRIEVE SPLIT FLOW FROM DIVERSION OF SUB-BASIN 350
DR SF350
* DDM ok kdk Pteserved *kwdkk
HEC-1 INPUT
b6 > NI NP Zienenn Beeniiai G [ [ O P SR T 1)

KK RR350

XM CHANNEL GEOMETRY OBTAINED FROM 2 CONTOUR MAPPING.

KM ROUTING OF FLOW FROM SPLIT OF SUB-BASIN 350 TO 355

RS 7 FLOW -1

RC . 045 2035 . 045 6050 -025

RX 0 1 40 46 56 62 102 103
RY 3 2 2 0 0 2 2 3

*

* DDM *xwkk Updated **+xx

KK 355

KM SUB~BASIN 355

KM 24-HOUR SCS TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .996

KM L.=3.00 Kb'= .044 Adj. Slope = 284.0

BA

-676
LG -340 .340 4.450 .370 4.000
uc .488 .502
A ] 3 5 8 12 20 43 75 1 98
ua 100

* DDM *xkxx Preserved xkkxk

KK €355

KM HYDROGRAPH COMBINATION OF SUB-BASIN 355 AND THE SPLIT FLOW FROM SUB-BASIN 350
HC 2 1.1745

*

* DDM *+xex Preserved *wixx

KX D355

KM DIVERT FLOW. INTO OFFLINE BASIN

KM MAXIMUM VOLUME DIVERSION = 18 acre-feet
DT BS355

b1 0 100 450 1000 2000 5000
DO 0 i} 1] 550 1550 4550

*
* DDM *k4x* Pregerved Fxrx¥

KK  RT355
KM  RETRIEVE FLOW FROM DIVERSION INTO OFFLINE BASIN
DR  BS355

*
* DDM *%*t*x Preserved *rrrx

RK S§355
KM RETRIEVE FLOW. INTO FICTICIOUS BASIN AND BLEED OFF WITHIN 36 HOURS.
KM 18.0 ACRE-FEETx43560/36x3600= 5.0CFS

RS 1 STOR 0

sV 0 .01 18.0 25.0
5Q o 2.0 40 50
*

* DDM  ***** Pregerved #x#w¥
HEC-1 INPUT

ID...iooedina.. S 3..ieenn L S Bevieawnbonons PPy PO PR R 9......10
KK €Cc355

KM HYDROGRAPH COMBINATION

HC 2

*
* DDM *x*¥% Dreserved *wxnk

KK R35S
KM CHANNEL GEOMETRY OBTAINED FROM 2 CONTOUR MAPPING.
KM ROUTING OF FLOW FROM SUB-BASIN 355 TO SUB-BASIN 340B
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819
820
821
822

823
824
B25

826
827
828
829
830
831
832

833
834
835
836
837
B38
839
840
B4l
842

843
844
845
846
847
848

LINE

849
B850
851

B52
853
854
855
856
857

853
859
860

861
862
863
864
865
866
867

868
863
870

871
872
873
874
875
876
877
878
879

B8O

RS 1 FLOW -1

RC -045 -035 . 045 4000 .025

RX 0 1 40 46 56 62 102 103
RY 3 2 2 0 0 2 2 3

*
* DDM *kxk+* Pregerved *rxE¥

KK (CC340B
KM HYDROGRAPH COMBINATION
HC 2

* DDM ***%x DPreserved *rrxx

KK R340B

KM CHANNEL GEOMETRY OBTAINED FROM 2' CONTCUR MAPPING.

KM ROUTING OF FLOW FROM SUB-BASIN 340B TO SUB-BASIN 340A2.

RS 2 FLOW -1

RC -045 -035 -045 1500 -027 .

RX 0 1 40 46 56 62 102 103
RY 3 2 2 0 0 2 2 3
*

* DDM **+xx Updated r*¥x

KK 340A2

KM SUB-BASIN 340A2

KM 24-HOUR SCS TYPE II RAINFALL  WAS USED TO FIND TC & R FOR THIS BASIN
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF 1.000
KM
BA

L = .48 Kb = .047 Adj. Slope = 297.9
S037
LG 230 0310 5.300 .250 '55.000
uc .158 174
UA 0 5 16 30 65 77 84 90 94 57
UA 100

*
* DDM ***x*x Prepgerved *rrcx

KK D340A2

XM DIVERT FLOW INTO ONLINE DETENTION BASIN
XM MAXIMUM VOLUME DIVERSION = 2.2 acre-feet
DT B340A2 2.2

DI Q 10000

DO 0 10000

* DDM **k%% DPreserved *rikx
HEC-1 INPUT

ID .. vieleieiiii2eiaa.. N DN 4o Siiiiinan [P Taeevann |- S [ 10
KK ‘T340A2

KM  RETRIEVE FLOW FROM DIVERSION INTO ONLINE BASIN

DR B340A2

* DDM *xxkx Preserved *riik

KK 8340A2
KM RETRIEVE FLOW INTO FICTICIOUS BASIN AND BLEED OFF WITHIN 36 HOURS.
KM 2.20 ACRE-FEETx43560/36x3600= 1.0cfs

RS 1 STOR 0

sv 0 -01 2.2 5.0
5Q 4] 0.5 1.0 10.0
* DDM wxx%* Preserved krrks

KK (C340a2

KM HYDROGRAPH COMBINATION

HC 3

*
* DDM *kxk+ Drageyved *¥*xxk

KK R340A2
KM CHANNEL GEOMETRY OBTAINED FROM 2' CONTOUR MAPPING.
b ! ROUTING OF FLOW FROM SUB-BASIN 340A2 TO SUB-BASIN 320B.

RS 5 FLOW -1

RC -045 .035 .045 4500 .020

RX 0 1 40 46 56 62 102 103
RY 3 2 2 0 [¢] 2 2 3

* DDM *x¥x*x Pregerved wrikx

KX CC320B
KM HYDROGRAPH COMBINATION
HC 2

*
* DDM ***xx Preserved *krxx

KK R320B

KM Routing Flow from 320B1 to 320A
KM Routing length updated using Signal Butte Floodway plans dated March 1983
M CHANNEL GEOMETRY FOR SPOOK HILL FRS OBTAINED FROM AS-BUILTS PLANS.

KM CONTINUE TO ROUTE FLOW WITHIN CONCRETE CHANNEL TO SPOOK HILL FRS

RS 1 FLOW -1

RC .016 .01le -018 1500 0146

RX 0 1 2 2.1 16.1 18.

RY 7.5 7.5 7.5 (4] o 7.

*

* DDM *xxi* Updated *x*xx

KK 320A
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881
882
883
884
885
886

LINE

887
888
883

850
891
832
893
894
855
896
897

898
829
900

901
202
903
904
905
906

907
908
$09

510
911
912
913
914
915
916
917
918
9219

920
921
922
923
924
225
926

LINE

827

928
929
930

931
932
933
934
938
936

937
238
233

940
941
942

KM SUB-BASIN 320A
KM 24-HODR SCS TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .998
KM L =1.07 Kb = .045 Adj. Slope = 93.0
BA .270
LG -280 .250 4.300 .490 25.000
HEC-1 INPUT
ID....... 1.0 20 I 4. 5....... [ Feeenenn B.... ... 9
uc 404 .301
UA o 5 16 30 65 77 84 90 94
UA 100
*
* DDM *x¥*% Preserved *rxis
KK D320A
KM DIVERT FLOW INTO ONLINE DETENTION BASIN

KM DETENTION/RETENTION BASINS LOCATED WITHIN THREE SUBDIVISIONS
KM GRANDVIEW ESTATES BOULDER MOUNTAIN & 33% OF MESA HIGHLANDS
KM MAXIMUM VOLUME DIVERSION = 11.8 acre-feet

DT BS320A 11.8

b1 0 10000

Do [ 10000

* DDM *x*xdw Pregserved *iruk

KK RT320A

RM RETRIEVE FLOW FROM DIVERSION INTO ONLINE BASIN
DR BS320A

* DDM **%¥% Presexved ¥rxrd

KK 53204
M RETRIEVE FLOW INTO. FICTICIOUS BASIN AND BLEED OFF WITHIN 36 HOURS.
XM 11.8 ACRE-FEETx43560/36x3600= 4.0cfs

RS 1 STOR 2]

sV ] .01 1l.8 20
50 0 1.0 4.0 40.0
* DDM *kkxk Dregserved rhFaE

KK €320

KM HYDROGRAPH COMBINATION

HC 3

* DDM *xx%% Updated rwrxx

KK  340A1

KM  SUB-BASIN 340Al

KM  24-HOUR SCS TYPE I1 RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .993

WM L = 1.80 Kb = .045 Adj. Slope = ~117.0

BA

1.089
joed -250 -250 4.150 -560 24.000
uc -500 -261
UA 0 5 16 30 €5 77 84 90 94
vA 100
*

* DDM ***%% Dreserved **kiw

KK D340A1

kM DIVERT FLOW INTO ONLINE DETENTION BASIN

M DETENTION/RETENTION BASINS LOCATED WITHIN THREE SUBDIVISIONS
KM GRANDVIEW ESTATES BOULDER MOUNTAIN & 33% OF MESA HIGHLANDS
KM MAXIMUM VOLUME DIVERSION = 51.9 acre-feet

DT B340Al1 91.9

D1 0 10000
HEC-1 INPUT
IDevaionedonnn. 2000003 L R L Tewunsn 8..... .9
aie} 0 10000
* DDM **k*x* Pregseyrved *rrxx
KK T340A1
KM  RETRIEVE FLOW FROM DIVERSION INTO ONLINE BASIN
DR .. B340AY

* DDM *¥*x%% Preserved *¥xF+

KK §340a1
KM  RETRIEVE FLOW INTO FICTICIOUS BASIN AND BLEED OFF WITHIN 36 HOURS.
) 91.9 ACRE-FEETX43560/36x3600=30.9cfs

RS 1 STOR 0
sv ] .01 91.9 120
50 0 3.0 20.9 300

*
* DDM  ***#% Dregerved #r+ i+

KK C340A1
KM  HYDROGRAPH COMBINATION FOR SPOOK HILL FRS
HC 2

*
* DDM  *#*%x Preserved wa¥w*

KK C340
KM HYDROGRAPH COMBINATION FOR SPOOK HILL FRS
HC 2

87

97
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943
944
945
546
947
948
949
950
951
952

953
954
955
956
957
958
959

LINE

960
961
962

963
964
965
966
967
968

969
970
971

972
973
974
975
876
977
978
978
980
981

982
583
984

985
986
287
288
989
990
991
992
993
994

LINE

995
996
997

998

999
1000
1001
1002
1003
1004

*
* DDM skt Updated *rars

KK 360

KM SUB-BASIN 360

KM 24-HOUR SCS TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN

XM THIS BASIN.USED RAINFALL REDUCTION FACTOR OF .935

KM L = 2.10 Kb = .044 Adj. Slope = 124.0

Ba -880

LG 260 .250 4.100 -570 23.000

uc -538 .362

UA 0 5 16 30 65 77 84 90 £ 97
Ua 100

* DDM *xkx* Preserved rrxii

KK D360

KM DIVERT FLOW INTO ONLINE  DETENTION BASIN

KM DETENTION/RETENTION BASINS LOCATED WITHIN 33% OF MESA HIGHLANDS
KM MAXIMUM VOLUME DIVERSION = 49.5 acre-feet

DT BS360 49.5

j2) 0 10000

DO 0 10000

* ' DDM *xxx* Preserved krtix
HEC-1 INPUT

ID....... I....... 2.0ieenn EFI RN 4...... T Toecanan 8. et 9......10
KK  RT360

KM RETRIEVE FLOW FROM DIVERSION INTO ONLINE BASIN

DR BS360

+* DDM **%k¥% Preserved *rrxi

KK S360
KM RETRIEVE FLOW INTO FICTICIOUS BASIN AND BLEED OFF WITHIN 36 HOURS.
KM 49.5 ACRE-FEETX43560/36x3600=16.6 cfs

RS 1 STOR 0

sv o .01 29.5 70

S0 0 3.0 16.6 150

* DDM *k¥*% Pregerved *x ik

KK C360

KM  HYDROGRAPH COMBINATION FOR SPOOK HILL FRS

HE 3

«

* DDM *%+x% Updated *a¥*x

KK 380A

KM SUB-BASIN 380A

KM 24-HOUR SCS TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN

M THIS BASIN USED RAINFALL REDUCTION FACTOR OF .998

KM L = .66 Kb = .076 Adj. Slope = 91.0

BA -261

G -170 -250 4.100 s710  21.000

uc -425 .221

UA ] 3 5 8 12 20 43 75 [0 96
ua 100

*
* DDM **k%% Pregerved *xvEr

KK <3808
KM HYDROGRAPH COMBINATION FOR SPOOK HILL FRS
HC 2

*

* 'DDM *xx%xx Updated *rx++

KK 400Aa
KM SUB-BASIN 400A
M 24-HOUR SCS TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN
ol THIS BASIN USED RAINFALL REDUCTION FACTOR OF 1.000
KM L= .28 Kb = .094 Adj. Slope =  71.0
BA .048
LG -250 .290 4.000 .640 .000
uc -317 .211
uA [ 3 5 B 12 20 43 75 20 96
UA 100
*
* DDM  **x%*« Pregerved *rr*x
‘HEC-1 INPUT
ID ... Loeaun. [ TP PP SR BeeiuinabinanaaToinnn eeBeanuln9......10
KK C400A
KM HYDROGRAPH COMBINATION FOR SPOOK HILL FRS
HC 2
*
KK 370
KM SUB-BASIN 370
XM 24-HOUR SCS. TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN
KM  THIS BASIN USED RAINFALL REDUCTION FACTOR OF .996
KM L =1.90 Kb = .044 Adj. Slope = 203.5
BA -672
LG L340 .320 4.650 .330 8.000

PAGE 26

PAGE 27




1005
1006
1007

1008
1008
1010
1011
1012
1013
1014
1015
1016
1017

1018
1019
1020
1021
1022

1023
1024
1025
1026
1027
1028
1029

1030
1031
1032
1033
1034
1035
1036
1037
1038

LINE

1039

1040
1041
1042
1043
1044
1048
1046

1047
1048
10439

1050
1051
10582
1053
1054
1085

1056
1057
1058

1059
1060
1061
1062
1063
1064
1065

1066
1067
1068
1069
1070
1071
1072
1073
1074

uc -404 -284

UA 0 3 5
va 100

*

8370
Online Detention Basin
Basin Bottom Elevation

Route through 72" pipe

at Madrid Subdivision
= 1822.9 ft

to west along McDowell

2-8'x3' RCBC as emergency spillway

KK
M
KM
KM  Route through 24" pipe for 404 low flow and
XM
KM
RS 1 STOR [+]

sV

Qe 1.37 3.61 5.97 8.46 11.07 13.81 16.69 19.72
SE 0.9 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0
S0 0.0 98 157 221 270 313 350 380 800
*
KK D370

KM  Split the out flow to pipe along McDowell Road and to Madrid subdivision
DT B370W

D1 0.0 98 157 221 270 313 350 380 800
DQ 0 89 141 199 243 282 315 340 380
*

KK  R3708

KM CHANNEL GEOMETRY OBTAINED FROM 2' CONTOUR MAPPING.

KM ROUTING FLOW to SUB-BASINS 380B1

RS 12 FLOW -1

RC -045 -035 . 045 8800 .023

RX ] 1 40 46 56 62 102 103

RY 3 2 2 o [ 2 2 3

*

KK 380B1

KM SUB~BASIN 3B0B1

KM 24-HEOUR SCS TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN
™M THIS BASIN USED RAINFALL REDUCTION FACTOR OF .998

KM L =1.61 Kb = .047 Adj. Slope =  124.0

BA

+369
G .300 -250 4.200 <520 1l6.000
ue .471 414
A 0 5 16 30 €5 77 84 90 94 97
HEC-1 INPUT
ID...... [ I [ S 3. 4o, Sevvevan 6icuninn T B....... | N 10
UA 100
*
KK D380B1 .
KM DIVERT FLOW INTO ONLINE . DETENTION BASIN
KM DETENTION/RETENTION BASINS LOCATED WITHIN MESA HIGHLANDS
KM MAXIMUM VOLUME DIVERSION = 10.5 acre-feet
DT B380Bl 10.5
DI o 10000
DQ 0 10000
*
KK T380BL
KM RETRIEVE FLOW FROM DIVERSION INTO ONLINE BASIN
DR B380Bl
*
KK S§380B1

KM ~ RETRIEVE FLOW INTO FICTICIOUS BASIN AND BLEED OFF WITHIN 36 HOURS.
KM 10.5 ACRE-FEETx43560/36%3600=3.5cfs

RS 1 STOR ]

sV 0 .01 10.5 20:0
80 o 1.0 3.5 50.0
*

KK (380B1

KM HYDROGRAPH COMBINATION

HC 3

*

KK R380B1

KM CHANNEL GEOMETRY OBTAINED FROM 2' CONTOUR MAPPING.
KM ROUTING OF FLOW FROM SUB-BASINS 380B1 TO SUB-BASIN 400Bl.

RS 7 FLOW -1

RC .045 035 . 045 2600 .023

RX 0 1 40 46 56 62 102 103
RY 3 2 2 0 V] 2 2 3

*
* DDM *xwax Updated wxrx

KK 40081
KM  SUB-BASIN 400B1

KM ~ 24~HOUR SCS TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN

KM  TEIS BASIN USED RAINFALL REDUCTION FACTOR OF .998

M L= .93 Kb= .057 ‘Adj. Slope = 91.0

BA .385

b 7] 280 .250  4.100 .590 12,000

uc .433 .238

UA 0 5 16 30 65 77 84 30 94 97
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1075

LINE

1076
1077
1078
1079
1080
1081
1082

1083
1084
1085

1086
1087
1088
1089
1090
1081

1092
1083
1094

1095
1096
1097

1098
1099
1100
1101
1102
1103
1104
1105
1106
1107

1108
1109
1110

LINE

1111
1112
1113
1114
1115
1116
1117
1118
1119
1120

1121
1122
1123
1124
1125
1126
1127

1128
1129
1130
1131
1132
1133
1134
11358
1136
1137

UA 100
*

* DDM *xkk+ Dreserved *¥iis

HEC-1 INPUT
ID....... l....... 200, [ 4.0 [ O Teeaeans Booooann 9...... 10
KK D400B1
KM DIVERT FLOW INTO ONLINE DETENTION BASIN
KM DETENTION/RETENTION BASIN LOCATED WITHIN SAGUARO VISTA SUBDIVISION
KM MAXIMUM VOLUME DIVERSION = 5.6 ACRE-FEET
DT B4QOR1 5.6
DI 0 10000
DO Q 10000
* DDM *¥x¥* Preserved ¥rik
KK T400B1
KM RETRIEVE FLOW FROM DIVERSION INTO ONLINE BASIN
DR B400B1
* DDM **xk% presexrved *rxxx
KK 540081
KM RETRIEVE FLOW INTQO FICTICIOUS BASIN AND BLEED OFF WITHIN 36 HOURS:
KM 5.6 ACRE-FEETX43560/36x3600 = 2 cfs
RS ES STOR 0
sV Q .01 5.6 10.0
SQ [} 1 2 20.0
* DDM Tk kk Presewed *hhX*
KK C400B1
KM HYDROGRAPH COMBINATION FOR SPOOK HILL FRS
HC 2
* DDM *dk Kk Presewed LA 2 2
KK CC400B
KM HYDROGRAPH COMBINATION FOR SPOOK HILL FRS
HC 3

*

* DDM *%w¥+ Updated *rx+

KK 420282

KM SUB-BASIN 420A2

XM 24-HOUR SCS TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF 1.000

XM

BA

L= .26 Kb = .064 Adj. Slope = 96.0
.022
LG 350 .350  4.150 .430 .008
uc .208 .194
uUA [ s 16 30 65 77 84 90 94 97
YA 100

*
* DDM **xkxx Pregerved *xri*

KK - C400A2
KM HYDROGRAPH COMBINATION FOR SPOOK HILL FRS
HC 2
*
HEC-1 INPUT
ID.......1. ..., b R P [ P 5.i0an.. 6ovnonTaieiaas Bo...oai90 il 10

KK 395

KM SUB-BASIN 395 :

KM 24-HOUR SCS TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .999

™ L =1.30 Kb = .051 Adj. Slope = 219.2

BA

1199
LG 310 .260  4.900 .340 18.000
uc .329 .334
UA 0 5 16 30 65 77 84 90 54 97
ua 100
*
KK R39S
KM CHANNEL GEOMETRY OBTAINED FROM 2' CONTOUR MAPPING.
KM ROUTING OF FLOW TO SUB-BASIN 390.
RS 3 FLOW -1
RC .045 .035 .045 2600 .023
RX [ 1 40 46 56 62 102 103
RY 3 2 2 o 0 2 2 3
*
KK 385
KM SUB-BASIN 385
KM  24-HOUR SCS TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN
KM  THIS BASIN USED RAINFALL REDUCTION FACTOR OF .997
KM L =2.30 Kb = .045 Adj. Slope = 303.0
BA 527
LG .340 .360 5.600 .220  13.000
uc .383 .358
7Y 0 3 5 8 12 20 43 75 99 9
UA 100
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1138
1139
1140
1141
1142
1143
1144
1145
1146
1147

1148
1143
1150

LINE

1151
1152
1153
1154
1155
1156

1157
1158
1159

1160
1161
1162
1163
1164
1185

1166
1167
1168

1169
1170
1171
1172
1173
1174
1175

1176
1177
1178
1173
1180
1181
112
1183
1184
1185

LINE

1186
1187
1188
1189
1190
1191
1192

1193
1194
1195

1136
1197
1198
1195
1200

* DDM Tk kk Updated KEK IR

KK 415B
KM  SUB-BASIN 415B

KM 24-HOUR SCS TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN
KM  THIS BASIN USED RAINFALL REDUCTION FACTOR OF .998

KM L =1.59 Kb = .048 Adj. Slope = 315.0

BA

-329
LG -32¢6 -310 5.300 .260 19.0090
uc -308 274
UA 0 5 16 30 €5 77 84 90 94
UA 100 .

* DDM *xxxx Pregerved *irkx

KK C415B
i) HYDROGRAPH COMBINATION OF 415 DIVERSION.
HC 2
*
HEC-1 INPUT
ID....... ..., 2iaaials [ 4....... B.iia... 6. T : I 9
KK D41SB

KM DIVERT FLOW INTC OFFLINE DETENTION BASIN
KM MAXIMUM STORAGE VOLUME FOR DIVERSION = 32 AC-FT @ 5' DEPTH.

DT BS415B
DI 0 150 5000
DQ o 0 4850

*
+ DDM *exx%x Preserved Yikik

KK RT415B

KM RETRIEVE FLOW FROM DIVERSION INTO OFFLINE BASIN
DR BS415B

*

*. DDM *xkxx Pregerved *rwrs

KK 54158

XM RETRIEVE FLOW INTO OFFLINE BASIN AND BLEED OFF WITHIN 36 HOURS.
M 32 ACRE-FEETx43560/36x3600 = 1lcfs

RS 1 STOR [}

sv 0 .01 32 40

85Q ¢ 5 50 60

* DDM **%%% pPregerved *trix

KK (€C4158

KM HYDROGRAPH COMBINATION OF 415 DIVERSION.

HC 2

* DDM *kk%x Pregserved rrrrx

KK R415B
KM CHANNEL GEOMETRY OBTAINED FROM 2' CONTOUR MAPPING.
KM ROUTING OF FLOW FROM 415C TO 415B

RS 3 FLOW -1
RC .045 .03 045 2590 .024
RX 0 1 40 46 56 62 102 103
RY 3 2 2 [ 0 2 2 3
*
KK 390
KM SUB-BASIN 390
KM 24-HOUR SCS TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .999
KM L= .70 Kb = .050 Adj. Slope = 299.4
BA .248
LG -300 .250 4.700 .380 18.000
uc .204 .106
ua 0 5 16 30 65 77 84 50 94
UA 100
*
HEC-1 INPUT
ID..... .. 1..0.... b B L PSP - [ TeianeeaBiiioias S
KK D330
™ DIVERT FLOW INTO ONLINE DETENTION BASIN
KM DETENTION/RETENTION BASINS LOCATED WITHIN THUNDER MOUNTAIN ESTATES
KM MAXIMUM VOLUME DIVERSION = 3.5 acre-feet
DT BS390 3.5
DI 0 10000
DQ 0 10000
* DDM kkk Rk Fresewed kK kWE
KK RT390
KM RETRIEVE FLOW FROM DIVERSION INTO ONLINE BASIN
DR BS390
+ DDM **kk% Pregerved *wixx
KK S390
KM RETRIEVE FLOW INTO FICTICIQUS BASIN AND BLEED OFF WITHIN 36 HOURS.
KM 3.5 ACRE-FEETx43560/36x3600=1.2cfs
RS 1 STOR 0
sV 0 .01 3.5 6.0

97

97
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1201

1202
1203
1204

1205
1206
1207
1208
1209

1210
1211
1212

1213
1214
1215
1216
1217
1218

1219
1220
1221

LINE

1222
1223
1224
1225
1226
1227

1228
1229
1230
1231
1232
1233
1234
1235
1236
1237

1238
1239
1240
1241
1242
1243
1244

1245
1246
1247

1248
1249
1250
1251
1252
1253

1254
1255
1256

1257
1258
1259

LINE

1260
1261

5Q 0 0.5 1.2 20.0
*
KX C390
M HYDROGRAPH COMBINATION at NEC of McDowell and Hawes
HC 4
*
KK D39os
KM DIVERT FLOW to West along McDowell
DT B3sow
DI 0 700 2000
DO 0 700 700
*
KK T370W
KM RETRIEVE FLOW FROM DIVERSION of ONLINE BASIN
DR B370W
*
KK R370W
KM ROUTING OF FLOW FROM SUB-BASINS 370W TO Hawes along McDowell.
RS 5 FLOW -1
RC .045 .035 . 045 3200 .023
RX 0 1 40 46 56 62 102 103
RY 3 2 2 0 0 2 2 3
*
KK C37¢0
KM  HYDROGRAPH COMBINATION
HC 2
*
HEC-1 INPUT
ID....... S 2l 3. 4....... - [RSR i Y PP - S | R 10
KK R390S
KM Route Flow South to Subbasin 400B3.
RS 2 FLOW -1
RC . 045 . 045 -045 1000 .020
RX 0 i 40 46 56 62 102 103
RY 3 2 2 0 o 2 2 3
*
KK 400B3
KM SUB-BASIN 400B3
KM 24-HOUR SCS TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF 1.000
KM L = .26 K¥b = .064 Adj. Slope = '135.0
BA -024
LG L300 .250 4.500 -430 .000
uc .183 .161
uUA 0 5 16 30 65 77 84 30 94 97
uva 100
*
KK D400B3
KM DIVERT FLOW INTO ONLINE DETENTION. BASIN
M DETENTION/RETENTION BASIN LOCATED WITHIN SAGUARO VISTA SUBDIVISION
M MAXIMUM VOLUME DIVERSION = 1.6 ACRE-FEET
DT B40O0B3 1.6
DI [} 10000
Do 0 10000
*
KK 740083
KM RETRIEVE FLOW FROM DIVERSION INTO ONLINE BASIN
DR B400B3
*
KK S400B3
KM RETRIEVE FLOW INTO FICTICIOUS BASIN AND BLEED OFF WITHIN 36 HOURS.
KM 1.6 ACRE-FEETX43560/36x3600 = 1 cfs
RS 1 STOR [
sv 0 .01 1.6 5.0
SQ 0 1 1 10.0
*
KK C400B3
KM HYDROGRAFH COMBINATION
HC 2
*
KK €3908
KM HYDROGRAPH COMBINATION of flow fron north of the Basin
HC 2
*
HEC-1 INPUT
8 U S K P 4.0 |- Y [ JAII /S B T 1]
KK 380B3
KM SUB-BASIN 380B3
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1262
1263
1264
1265
1266
1267
1268
1265

1270
1271
1272
1273
1274
1275

1276
1277
1278

1279
1280
1281
1282
1283
1284

1285
1286
1287

1288
1289
1290
1251
1292
1293

1294
12385
1296

1297

1298
1299

LINE

1300
1301
1302

1303
1304
1305
1306
1307
1308

1309
1310
1311

1312
1313
1314
1315
1316
1317

1318
1319
1320

1321
1322
1323
1324
1325
1326

M 24-HOUR SCS TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .999

KM L= .69 Kb = .054 Adj. Slope = 138.0

BA -123

LG -300 -250 4.350 -480 16.000

uc .279 .220

UA 0 5 16 30 €5 77 84 90 24 27
UA - 100

*

KK D380B3

KM DIVERT FLOW INTO ONLINE DETENTION BASIN

KM MAXIMUM VOLUME DIVERSION = 4.0 acre-feet

DT B380B3 4.0

DI Q 10000

DQ 0 10000

*

KK T380B3

KM RETRIEVE FLOW FROM DIVERSION INTO ONLINE BASIN

DR B380B3

*

KK §3808B3

KM RETRIEVE FLOW INTO FICTICIOUS BASIN AND BLEED OFF WITHIN 36 HOURS.
KM 4.0 ACRE-FEETX43560/36x3600= 2.cfs . L
RS 1 STOR 0

sv 0 .01 4.0 6.0

sQ 0 0.5 2.0 20.0

*

KK C380B3

KM HYDROGRAPH COMBINATION

HC 2

*

KX D380B3

KM Subbasin 380B3 is Divided into 3 Smaller Areas
KM 38% to 380B3a, 35% to 380B3b, and 27% to 380B3¢

DT 380B3c

DI 0 1000
BQ 0 270
*

KK 380B3b

KM  Subbasin 380B3 is Divided into 3 Smaller Areas
KM 38% to 380B3a, 35% to 380B3b, and 27% to 380B3c

DT 380B3a
DI 0 1000
0Q 0 520
*
HEC-1 INPUT
ID.......2.. . ... 20 ienean 3. 4., |- I [ AP B...cve9iuannn 10
KK C380RB
KM Total Basin Inflows from North and East Areas
HC 2
*
KX D380B

M DIVERT FLOW INTO OFFLINE DETENTION BASIN LOCATED WITHIN SUB-BASINS
KM 380B3b - Culver/Hawes basin

DT B38B3b -

DI 0 70 5000

DQ 0 0 4930

*

KK RT380B

KM RETRIEVE FLOW FROM DIVERSION
DR B38B3b

*

KK S380B

KM RETRIEVE FLOW INTO OFFLINE BASIN AND BLEED OFF WITHIN 36 HOURS.

RS 1 STOR 0

sv 0 2.5 5.1 11.0 18.7 28.0 32.0

SE 0 1.0 2.0 4.0 6.0 8.0 9.0

sQ 0 6.2 8.8 15.3 20.0 25 250

*

KK CC380B

KM HYDROGRAPH COMBINATION at outlet of Basin "S380B*

HC 2

*

KK R38B3b

KM ROUTING OF FLOW FROM BASIN TO SUB-BASIN 380B3c

RS 3 FLOW -1

RC -045 .035 .045 1300 .920

RX [} 1 40 46 56 62 102 103
RY 3 2 2 ] 0 2 2 3

*
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1327
1328
1329

1330
1331
1332
1333
1334
1335

LINE

1336
1337
1338

1339
1340
1341

1342
1343
1344
1345
1346

-1347

1348
1349
1350
1351
1352
1353
1354
1355
1356
1357

1358
1359
1360

1361
1362
1363
1364
1365
1366
1367

1368
1369
1370
1371
1372
1373
1374
1375
1376
1377

LINE

1378
1379
1380

1381
1382
1383
1384
1385
1386
1387

1388
1389
1390
1391

LG
uc
ua

T38B3a
RETRIEVE FLOW FROM DIVERSION of 380B3a
380B3a
R38B3a
ROUTING OF FLOW FROM SUB-BASINS 380B3a TO SUB-BASIN 380B3c.
3 FLOW -1
.045 .035 .045 1800 .020
o 1 40 46 56 62 102 103
3 2 2 0 0 2 2 3
HEC-1 INPUT
ereeede Ioooviei20iin ... 4....... | P | SR | B 10
T38B3c
RETRIEVE FLOW FROM DIVERSION of 380B3c
380B3c
C38RBR3c
HYDROGRAPH COMBINATION of 380B3c, 380B3a and flow from the Basin
3
R380B3
ROUTING OF FLOW FROM SUB-BASINS 380B3c TO SUB-BASIN 3B0B2.
4 FLOW -1
. 045 -035 .045 2500 -020
0 1 40 46 56 62 102 103
3 2 2 0 [+] 2 2 3
380B2

SUB-BASIN 380B2
24-HOUR SCS TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN
THIS BASIN USED RAINFALL REDUCTION FACTOR OF .999

L= .55 Kb = .055 Adj. Slope = 136.0
.096
-300 .250 3.950 .580 15.000
.250  .187 s
0 5 16 30 65 77 84 20 94 87
100
C380B2
HYDROGRAPH COMBINATION
2
R380B2

CHANNEL GEOMETRY OBTAINED FROM 2°' CONTOUR MAPPING.
ROUTING OF FLOW FROM SUB-BASINS 3880B2 TO SUB-BASIN 400B2.

9 FLOW -1
.045 .035 -045 4000 -018
0 1 40 46 56 62 102 103
3 2 2 0 o 2 2 3
400B2

SUB-BASIN 400B2
24-HOUR SCS TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN
THIS BASIN USED RAINFALL REDUCTION FACTOR OF .9%9

L= .93 Kb = .051 adj. Slope = 118.0
.194
.300 .250 4.150 .530 .000
.363 .288
o 5 16 3o 65 77 84 90 94 97
100
HEC-1 INPUT
....... b I JD: SN SN - DR - SO SR : DURPPS. DS X'
C400B2
HYDROGRAPH COMBINATION
2 [
R400B2

CHANNEL GEOMETRY OBTAINED FROM 2' CONTOUR MAPPING.
ROUTING OF FLOW FROM SUB-BASINS 400B2 TO SUB-BASIN 420Al.

3 FLOW -1
-045 .035 .045 1800 .018
0 1 40 46 56 62 102 103
3 2 2 0 4] 2 2 3
420A1

SUB-BASIN 420A1
24-HOUR SCS TYPE 1I RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN
THIS BASIN USED RAINFALL REDUCTION FACTOR OF .997
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|II

1392
1333
1394
1395
1396
1397

1398
1399
1400
1401
1402
1403
1404

1405
1406
1407

1408
1409
1410
1411
1412
1413

1414
1415
1416

LINE

1417
1418
1419

1420
1421
1422
1423
1424
1425

1426
1427
1428
1429
1430
1431
1432
1433
1434
1435

1436
1437
1438

1439
1440
1441
1442
1443
1444
1445
1446
1447
1448

1449
1450
1451
1452
1453
1454

LINE

1455
1456

KM L =1.20 Kb = .044 Adj. Slope = 108.0

BA .566

LG .300 270 4.250 .480 17.000

uc .387 .207

UA 0 5. 16 30 65 77 84 90 94 97
uA 100

.

KK D420A1

KM DIVERT FLOW INTO ONLINE DETENTION BASIN

KM DETENTION/RETENTION BASINS LOCATED WITHIN GRAY FOX SUBDIVISION
KM MAXIMUM VOLUME DIVERSION = 11.2 acre-feet

DT B420R1 . 11.2

DI 0 10000

pQ 0 10000

*

KK T420A1

KM RETRIEVE FLOW FROM DIVERSION INTO ONLINE BASIN

DR B420A1

*

KK $420A1

KM RETRIEVE FLOW INTO FICTICIOUS BASIN AND BLEED OFF WITHIN 36 HOURS.
KM 11.2 ACRE-FEETx43560/36x3600= 4cfs

RS 1 STOR 0
sv 1] .01 11.2 20
sQ 0 1.0 4.0 40
*
KK c420n
XM HYDROGRAPH COMBINATION FOR SPOOK HILL FRS
HC 4
*
HEC-1 INPUT PAGE 38
ID .. .. kL. b R Y S T [-R Py PR 8... ... 9.0 10
KK T3IS0W
M RETRIEVE FLOW FROM DIVERSION of C390 to west
DR B390W
*
KK R390W
KM Route Flow west to Subbasin 420B.
RS [ FLOW -1
RC .045 . 045 . 045 5200 .020
RX o 1 40 46 56 62 102 103
RY 3 2 2 0 0 2 2 3
*
KK 420B

KM SUB~BASIN 420B
KM 24-HOUR SCS TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .998

KM L = 1.00 Kb = .049 Adj. Slope = - 150.0

BA .279

LG .300 .250  3.910 .590 15.000

uc .333 .226 .

va 0 5 16 30 65 77 84 90 o4 97
. UA 100

*

KK C4208

KM = HYDROGRAPH COMBINATION FOR SPOOK HILL FRS

HC 2

*

KK 440

KM SUB-BASIN 440
KM 24-HOUR SCS TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF 1.000

XM L = .40 Kb = .039 Adj. Slope = 315.0
BA 080
LG .190 .380  6.400 .140 13.000
uc .129 .077
UA 0 3 5 8 12 20 43 75 90 96
ua 100
+ DDM Khhkk Preserved *kkkkh
KK R70
KM ROUTE FLOW FROM SUB-BASIN 440 TO C108
RS 2 FLOW -1 N
RC .05 .035 .05 2250 .08
RX 1000 1028 1050 1070 1075 1095 1120 1145
RY 30 22.9 15.7 10 10 15.7 22.9 30
* DDM kkkkR Updated Kkhkk
HEC-1 INPUT PAGE 39
5 JPURPURU: D P Y- S P YN - YN - S I 8..inn. 9......10

KK 441
KM SUB-BASIN 441




1457
1458
1459
1460
1461
1462
1463
1464

1465
1466
1467

1468
1469
1470
1471
1472

1473
1474
1475
1476
1477
1478

1479
1480
1481
1482
1483
1484
1485
l48e
1487
1488

1489
1490
1491

LINE

1492
1493
1494
1495
1496
1497

1498
1499
1500

1501
1502
1503
1504
1505
1506

1507
1508
1509

1510
1511
1512
1513
1514
1515
1516
1517
1518
1519

1520
1521
1522
1523
1524
15285

24-HOUR SCS TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN
THIS BASIN USED RAINFALL REDUCTION FACTOR OF 1.000

L= .28 Kb = .069 . Adj. Slope = 315.0
.010
-300 .250 5.600 -220 5.000
.150 .225
0 5 18 30 65 77 84 90 94 97
100
* DDM ***%% Preserved *rrx
c108
COMBINE HYDROGRAPHS FROM SUB-BASINS 440 & 441
2

* DDM *xexx Droserved *rkxx

pI
DQ

D4
SPLIT FLOW WITH TWO 42 INCH PIPES TO WEST AND SOUTH
SPLIT
0 14 40 82 120 154 180
0 7 20 41 60 77 90

* DDM *x*kek Dregerved *rkr*

KK
KM
RS
RC
RX
RY

R108
ROUTE FLOW FROM SUB-BASIN C108 TO C67
2 FLOW -1
.05 .035 <05 3200 -1
1000 1028 1050 1070 1075 1095 1120 1145 .
30 22.9 15.7 10 10 15.7 22.9 30

+* DDM wxkxk Updated *wrww

KK 442
KM SUB-BASIN 442
KM 24-HOUR SCS TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .999%
KM L'= .83 Kb = .055 adj. Slope = 274.2
BA .100
pre) L300 .270 3.2%0 770 5.000
uc .258 .264
UA 0 5 16 30 65 77 84 90 94 97
UA 100
* DDM kxx%x pPregserved *rrrs
KK ce67
XM COMBINE FLOW FROM SUB-BASIN 442 & DIV4
HC 2
* DDM *xkkk Dregserved *r¥rrk
HEC-1 INPUT PAGE 40
ID v l.o...... 2.0, [ N 4....... Seiiienn [ J Teeinnnn 8..... PG B 10

KK D6

KM OFFLINE BASIN WITH 25 FOOT WEIR SET AT 2.5 FEET ABOVE BOTTOM OF CHANNEL
KM FLOW CONTINUES BEYOND BASIN THROUGH 2-30" PIPES

DT BASIN4 3.3

DI 0 10 32 44 79.9 132.5 198 272.9 356.8

jole] 0 0 0 0 23.9 67.5 124 190.9 266.8

* DDM *ktx* Pregerved rr**

KK RTD6

KM RETRIEVE FLOW FROM DIVERSION INTO OFFLINE BASIN

DR BASIN4

* DDM #*%** Preserved *rs*x

5Q

SDé
RETRIEVE FLOW INTO FICTICIOUS BASIN AND BLEED OFF WITHIN 36 HOURS.
3.3 ACRE-FEETx43560/36x3600=1.1cfs

1 STOR 0
0 .01 3.3
0 0.2 1.1

* DDM *k+k% Pregerved *xxix

KK
KM
HC

a0
HYDROGRAPH COMBINATION FOR OFFLINE BASIN BLEEDOFF
2

+ DDM #+4x% Updated **xss

SSEEPEEEER

443
SUB-BASIN 443
24-HOUR SCS TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN
THIS BASIN USED RAINFALL REDUCTION FACTOR OF 1.000

L= .71 Kb = .050 Adj. Slope = 315.0
.080
.250 .190  8.000 .080 10.000
.196 194
0 5 16 30 65 77 84 90 94 97
100

* DDM *#xtxx Preserved *tx*x

DT

DQ

D&6
DIVERT FLOW INTO 3 NATURAL WASHES WITH ONE .24" PIPE IN EACH WASH.
EACH PIPE CAPACITY BASED ON 4 FEET OF HEAD
WSH66
[+] 78 100 200

[ 78 78 78 .




1526
1527
1528
1529
1530
1531

LINE

1532
1533
1534

1535
1536
1537
1538
1538
1540
1541
1542
1543
1544

1545
1546
1547
1548
1549
1550

11551

1552
1553
1554
1555
1556
1557
1558
15539
1560

1561
1562
1563

1564
1565
1566
1567
1568
1569

LINE

1570
1571
1572

1573
1574
1575
1576
1577
1578

1579
1580
1581
1582
1583
1584
1585
1586
1587
1588

1589
1590

* DDM **rt* DPregerved *rekx

KK R113
KM ROUTE FLOW FROM Cl113 TO Cll4
RS 1 FLOW -1
RC .019 .019 -019 1300 .029
RX 1000 1004 1008 1012 1018 1022 1026 1030
RY 17 15.33 12.67 10 10 12.67 15.33 17
* DDM *x+x+x Preserved *rrvx
HEC-1 INPUT
ID....... 1o...... 2.0 a.. [ Y [ R - D Taeranen Boo.i.os 9
KK Cll4
KM COMBINE HYDROGRAPHS FROM SUB-BASIN 67 AND Cl13
HC 2

* DDM *+%%k Updated wwr**

KK 444
KM SUB-BASIN 444

KM  24-HOUR SCS TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN
KM  THIS BASIN USED RAINFALL REDUCTION FACTOR OF 1.000

KM L= .33 Kb= .034 Adj. Slope = 315.0

BA :

. 040
LG .130 -350 4.450 .320 1.000
uc 2112 -084 #
UA ] 3 5 8 12 20 43 75 so
© UA 100

* DDM *¥kkx DPreserved xrrxx

KK R58

KM ROUTE FLOW FROM SUB-BASIN 444 TO C107

RS 2 FLOW -1

RC .05 .035 .05 2370 . 0516

RX 1000 1010 1020 1050 1055 1085 1095 1105
RY 19 18 17 10 10 17 18 19

* DDM *+%¥%* Updated *twr«

KK 445

KM SUB-BASIN 445

KM 24-HOUR SCS TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .999

KM

BA

L = .82 Kb = .036 Adj. Slope = 315.0
.190
LG . .170 .320  3.470 .590  3.000
uc .192 .130
UA 0 s 16 30 65 77 84 90 94
UA 100 i

* DDM  **%++ Dreserved *xt#*

KK C107
KM COMBINE HYDROGRAPHS FROM SUB-BASINS 444 & 445
" HC 2
* DDM #*k%xx Preserved *rrxx
KK R107
KM ROUTE FLOW FROM C107 TO C109
RS 2 FLOW -1
RC .05 .035 .05 700 .0516
RX 1000 1010 1020 1050 1055 1085 1095 1105
RY 19 18 17 10 10 17 18 19
* DDM **ke* DPreserved *krtx
HEC-1 INPUT
ID....... ) S 2....... ... 4....... |- Y - R Teaaanann 8..... ..9
KK RTB2
KM RETRIEVE DIVERTED FLOW FROM BASIN 1
DR SPLIT
* DDM *kx** Presprved *rtrs
KK RSPLIT
M ROUTE FLOW FROM SPLIT TO C109
RS 1 FLOW -1
RC .05 .035 .05 800 .05

. X 1000 1025 1050 1070 1075 1095 1120 1145

RY 30 22.9 15.7 10 10 15.7 22.9 30
* DDM *xex+ Updated txxxs

KK 146
KM  SUB-BASIN 446

KM  24-HOUR SCS TYPE IT RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN
KM THIS BASIN USED RAINFALL REPUCTION FACTOR OF 1.000

KM L= .46 Kb = .061 Adj. Slope = 303.9

BA  .040

LG .270 .250  4.500 .400  19.000

uc .183 .189

UA 0 s 16 30 65 77 82 90 94
UA 100

* DDM **%x+ Dreserved wxtx

KK €109
KM COMBINE HYDROGRAPHS FROM COMBINES C107 AND C108

10

86

97

87
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1591

1592
1593
1594
1595
1596
1597

1598
1599
1600
1601
1602
1603

1604
1605
1606
1607
1608
1609
1610
1611

LINE

1612
1613

1614
1615
1lele

1617
1618
1619
1620
1621
1622

1623
1624
1625

1626
1627
1628
1629
1630
1631

1632

1633

1634

1635
1636
1637
1638
1639
1640

1641
1642
1643
1644
1645
1646
1647
1648
1649
1650

LINE

1651
1652
1653
1654
1655

HC 3
* DDM  **¥s* Preserved *rrx
KK DS
KM DIVERT FLOW INTO WASHES TOWARDS WEST
KM DIVERSION THROUGH 36" PIPE WITH 3 FEET OF HEAD
DT WSH404
DI Q 40.7 71.2 121.6 150 276 37%.4 500.6
DQ 0 35 35 35 35 35 35 35
* DDM *x*%x DPregerved ***x%
KK R109
KM ROUTE FLOW FROM C109 TO Cil0
RS 1 FLOW -1
RC .019 .019 .019 3080 .05
RX 1000 1005 1010 1015 1025 1030 1035 1040
RY 13.75 12.5 11.25 10 10 11.25 12.5 13.75
* DDM *xxx+ Updated ***+*
KK 447
KM SUB-BASIN 447
KM 24-HOUR SCS TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN
KM THIS BASIN USED RAINFALL REDUCTION FACTOR -OF .3299
KM L = .49 Kb = .056 Adj. Slope = 221.0
BA .038¢0
1G .250 .270 3.350 .870 30.000
uc .208 .145
HEC-1 INPUT
ID....... B 2.0 kP 4.5 [T U : IS PR 1)
ua [} S 16 30 65 77 84 80 94 97
va 100
* DDM *x%xxw Draserved *rr*¥
KK RT404
oW RETRIEVE DIVERTED FLOW FOR WASH 109
DR WSH404
* DDM *¥*%%+ Dregerved *rri¥
KK R404
KM ROUTE FLOW FROM C110 TO C1l10
RS 6 FLOW .oo-1
RC .019 .019 .019 3540 -03
RX 1000 1012 1016 1020 1025 1029 - 1033 1045
RY 15 12 11 10 10 11 12 15
* DDM **kxk Pregserved ¥rrx¥
KK Cc110
KM COMBINE HYDROGRAPHS FROM SUB-BASIN 447 AND R404
HC 3
* DDM **kkx% Dreserved *xarx
KK R110
KM ROUTE FLOW FROM C110 TO Cl115
RS 1 FLOW -1
RC .019 .019 .019 580 .0291
RX 1000 1012 1016 1020 1035 1039 1043 1055
RY 15 12 11 10 10 11 12 15
* DDM *kxxx Pregerved *rrrk
KK C115
KM COMBINE HYDROGRAPHS FROM C114 AND C110
HC 2
* DDM *xx** Preserved *¥Fi*
KK R115
KM ROUTE FLOW FROM C115 TO Sub 453
RS 1 FLOW -1
RC .019 .019 .019 2125 .029
RX 1000 1012 1016 1020 1035 1039 1043 1055
RY 15 12 11 10 10 11 12 is
* DDM "k kk Updated kdk ok

448
SUB-BASIN 448
24-HOUR SCS TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN

KK
KM
KM
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF 1.000
KM
BA
LG

L = .36 Xb = .042 Adj. Slope = 315.0

.045

170 .310 4.200 .3%0 11,000
uc .133 102
UA [ S 186 30 65 77 84 S0 94 27
uva 100

* DDM **xxk Updated *er+s
HEC-1 INPUT

ID.w... . loiiil2000., ... 4.5l 6l Teeennnn 8.......9......10

KK 449

KM SUB-BASIN 449

KM 24-HOUR SCS TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF 1.000

KM L = .40 Kb = .054 Adj. Slope = 315.0

PAGE 43

PAGE 44




!IIII[\

. % .
s

1656
1657
1658
1659
1660

1661
1662
1663

1664
1665
1666
1667
1668
1669

1670
1671
1672
1673
1674
1675
1676
1677
1678
1679

1680
lesl
1682
1683
1684
1685
1686
1687
1688
1689

LINE

16350
1691
1692

1693
1694
1695

1696
1697
1698
1699
1700
1701
1702
1703
1704
1705

1706
1707
1708

1709
1710
1711
1712
1713
1714

1715
1716
1717

1718
1719
1720
1721
1722
1723
1724

BA .050

LG .260 .280  3.500 .640  6.000

uc 167 .134

UA 0 5 16 30 65 77 84 90 94 97
va 100

* DDM *#**%% Dreserved *rwxs

KK Ce364
KM COMBINE HYDROGRAPHS FROM SUB-BASINS 448 & 449

HC 2

* DDM  ***%* Dreseyved **ttx

KK R6364

KM ROUTE FLOW FROM C116 AND SUB-BASINS 448 AND 449

RS 5 FLOW -1

RC .05 .035 -05 4375 .0333

RX 1000 1027 1053 1080 1090 1117 1143 1170
RY 15 13.33 11.67 10 10 11.67 13.33 15

* DDM *xkkx Updated *exss

KK 450

KM  SUB-BASIN 450

KM  24-HOUR SCS TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN

KM ~ THIS BASIN USED RAINFALL REDUCTION FACTOR OF 1.000

KM L = .85 Kb = .057 Adj. Slope = 210.5

BA .070

LG 340 .350 . 3.630 .70 - 4.000

uc .296 .383

UA 0 3 5 8 12 20 43 75 90 96
UA 100

* DDM ssrrx Updated **t*s

KK 451

KM SUB-BASIN 451

KM 24-HOUR. 8CS TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF 1.000

KM

BA

L= .57 Kb= .063 Adj. Slope = 175.0
.025
LG .340 .340  3.290 .750 . 3.000
uc 271 .453 :
UA 0 3 s 8 12 20 43 75 90 96
UA 100

* DDM *xxkx Preserved *rrre
HEC-1 INPUT

ID....... B 2....... 3. 4. |- [ Tewennn B.o.....- 9..-....10
KK C451

KM COMBINE HYDROGRAPHS FROM SUB-BASINS 450 & 451

HC 2

* DDM **xx% Pregerved **rx+

KK RT66

KM RETRIEVE DIVERTED FLOW FROM SUB-BASIN 66
DR WSHES

* DDM dkErE Updated *x*+x

KK 452

KM SUB-BASIN 452

KM 24-HOUR SCS TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF 1.000

KM L = .43 Kb = .055 Adj. Slope = 315.0

BA .040

LG .260 .280 3.700 .550 9.000

uc 171 -166

va 0 5 16 30 65 77 84 20 94 97
ua 100

* DDM *xxkx Preserved **xxx

KK C6465

KM COMBINE HYDROGRAPHS FROM . SUB-BASINS 443 AND 452

HC 2

* DDM **k%* Preserved *xrxx

KK R6566

XM ROUTE FLOW FROM DIVERSIONS 65 AND 66 TO Clié

RS 3 FLOW -1

RC .05 .035 .05 2435 .0282

RX 1000 1045 1090 1150 1160 1220 1265 1310
RY 25 23 20 10 10 20 23 25

* DDM *%xx% Dreserved **rx¥

KK Clié

KM COMBINE HYDROGRAPHS FROM SUB-BASINS 450 & 451 AND R6364 & R6465
HC 3

+ DDM *x+%% Dregserved wrrtx

KK BASINS

KM RESERVOIR WITHIN PARCEL 31 2-48 INCH PIPES AT QUTFALL
KM BASIN 5 FEET DEEP

RS i ELEV o

sv 0 4.5 2.9

SQ L] 69 190

SE 0 2.5 5
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LINE

1725
1726
1727
1728
1729
1730

1731
1732
1733
1734
1735
1736
1737
1738
1739
1740

1741
1742
1743

1744
1745
1746

1747
1748
1749
1750
1751
1752

1753
1754
1755
1756
1757
1758

1759
1760
1761

LINE

1762
1763
1764
1765
1766
1767

1768
1769
1770

1771
1772
1773
1774
1775
1776
1777
1778
1779
1780

1781
1782
1783

1784
1785
1786

* DDM *kxx%+ Dreserved **rx*

HEC-1 INPUT
ID....... To...... 2. 3....... 4....... S.oain Bhrvanann Teenns [ PO TR 1
KK R116
KM ROUTE FLOW FROM Cll6 TO Cl117
RS 2 FLOW -1
RC .05 -038 -05 1300 .0333
RX 1000 1100 1200 1300 1320 1420 152¢0 1620
RY 13 12 11 10 10 11 12 13

* DDM xxxx% Updated ****+

KK 453

KM SUB-BASIN 453

KM 24-HOUR SCS TYPE Il RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF 1.000

KM L= .58 Kb = .058 Adj. Slope = 138.0

BA . 060

G .290 .300 3.290 .820 18.000

uc .275 .284

UA 0 5 16 30 65 77 84 90 94 97
UA 100

* DDM *k%xxt Preserved *rrrx

KK Cc117

KM COMBINE HYDROGRAPHS FROM SUB-BASIN 453 AND R116

HC 2 .

* DDM  **%** Preserved *kti*

KK Cl1is

M COMBINE HYDROGRAPHS FROM R115 AND C117

HC 2

* DDM *xxx*x Pregerved *wikd

KK R118

KM ROUTE FLOW FROM Cl118 TO DIV7

RS 1 FLOW -1

RC .019 .019 <019 1500 .024

RX 1000 1012 1016 1020 1035 1039 1043 1055
RY 15 12 11 10 10 11 12 15

* DDM *xxt% Preserved *rkk¥

KK D7
KM OFFLINE BASIN AT NORTH MOUNTAIN RIDGE FLOWS ENTER BASIN OVER
KM 30' WEIR SET AT 5.3' ABOVE THE CHANNEL BOTTOM, Vol = 3.6 A-F
DT BASING 3.6
DI 0 363 487 563 645 900
DQ 1] 2 10 15 25 260
* DDM *¥kk* Preserved *Ertx
KK RTD7
M RETRIEVE FLOW FROM DIVERSION INTO OFFLINE BASIN
DR BASING
* DDM *x++% Preserved *artk
HEC-1 INPUT
ID....... I..... ve2iieanan 3..... FET PR 6avennnn Tevesaas - PRS- 10
KK sD7
KM RETRIEVE FLOW INTO FICTICIOUS BASIN AND BLEED OFF WITHIN 36 HOURS.
KM 3.6 ACRE-FEETx43560/36x3600=1.2cfs
RS 1 STOR 0
sV 0 .01 3.6 4.0
5Q 0 0.2 1.2 1.5
+ DDM *kkxtr Dreserved Srrww
KK cD7
KM HYDROGRAPH COMBINATION FOR OFFLINE BASIN BLEEDOFF
HC 2
* DDM *xexx Updated **++*
KK 454
KM SUB-BASIN 454
KM 24-HOUR SCS TYPE I1I RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN
XM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .999
KM L = 1.23 Xb = .051 Adj. Slope = 163.0
BA -180
LG -300 -310 3.780 .560 14.000
uc .379 .395
UA o 5 16 30 €5 77 84 g0 94 97
UA 100

* DDM *kxx« Dregerved trrx«

KK
KM
HC

€454
COMBINE HYDROGRAPHS FROM SUB-BASIN 454 AND CDIV7
2

* DDM *xkxx Pregerved rxrxe

KK
KM
KM

R454
CHANNEL GEOMETRY OBTAINED FROM 2' CONTOUR MAPPING.
ROUTE FLOW FROM C454 TO 415C
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=
lll

1787
1788
1789
1790

1791
1792
1793
1794
1795
1796
1797
1738
1799
1800

LINE

1801
1802
1803

1804
1805
1806

1807
1808
1809
1810
1811
1812

1813
1814
1815

1816
1817
1818
1819
1820
1821

1822
1823
1824

1825
1826
1827
1828
1829
1830
1831

LINE

1832
1833
1834
1835
1836
1837
1838
1839
1840
1841

1842
1843
1844
1845
1846
1847

RS 3 FLOW -1

RC .045 -035 -045 2200 .009

RX [ -5 1 33 42 67 67.5 68
RY 5 4 4 0 3] 6 6 6

*
* DDM #xx%+ Updated *xw**

KK 415

KM . SUB-BASIN 4154 .

KM  24-HOUR SCS TYPE TI RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF ~.998

KM L =1.21 Kb = .049 Adj. Slope = 140.0

BA .280

16 .300 .260  3.630 .710  15.000

ue .400 .322

UA 0 5 16 30 65 77 84 90 94
ua 100

* DDM *rkx+t Dreserved krrxx
HEC-1 INPUT

ID....... 1....... 2. 00000 E PR, 4. Sevennnn 6.... Tevennn- 8..... ..9
KK €41s5A :

M COMBINE HYDROGRAPHS FROM R454 AND 415a

HC 2

*
* DDM *xkx % Preserved *Frx¥

KK CC415A

KM COMBINE HYDROGRAPHS FROM CC420B AND 415A
HC 2

*

KK D420B

XM DIVERT FLOW INTO OFFLINE DETENTION BASIN

KM MAXIMUM STORAGE VOLUME FOR DIVERSION = 8.0 AC-FT @ 5' DEPTH.
DT BS420B

DI 0 1500 5000

DQ 0 0 3500

*
* DDM *xwk* Preserved *rEwx

KK RT420B

KM RETRIEVE FLOW FROM DIVERSION INTO OFFLINE BASIN
DR BS420B

% DDM  %*+%* DPreserved *¥*t#

KK $420B

KM RETRIEVE FLOW INTO OFFLINE BASIN AND BLEED OFF WITHIN 36 HOURS.
KM 8.0 .ACRE-FEETX43560/36x3600 = 2.7 cfs

RS 1 STOR [¢]

sv 0 0.1 8.0 20

5Q 0 1 30 55

+*

* DDM ***%%x Progerved *rrir

KK CC420B
KM HYDROGRAPH COMBINATION at D/S of the Basin "H"
HC 2

*
* DDM  ***%*% Preserved *ix*#

KK R415A
KM CHANNEL GEOMETRY OBTAINED FROM 2' CONTOUR MAPPING.
KM ROUTING OF FLOW FROM C415A TO 455C

RS 2 FLOW -1

RC .048 .03 .045 4100 -024

RX 0 .5 1 8 16 23 23.5 24
RY 8 B 8 0 0 8 8 -]

*

* DDM xkrks Updated *xax*
HEC-1 INPUT

b§ » DR [P S Y S N EE R [ 8.iaunan 9

KK 455

KM  SUB-BASIN 455

KM  24-HOUR SCS TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .993

KM L =1.70 Kb = .041 Adj. Slope = 146.0

BA

1.111
G .270 .280 3.700 .640 24.000
uc -421 .204
UA 0 5 16 30 €5 77 84 S0 94
UA 100

* DDM  ****% DPreserved **++

D455
DIVERT FLOW INTO ONLINE DETENTION BASIN
DETENTION/RETENTION BASINS LOCATED WITHIN LAS SENDAS ADDENDUM IIT
FOR BASIN #: 30 34 43 47658
MAXIMUM VOLUME DIVERSION = 74.1 acre-feet
BS455 74.1

SEEEER

97

97
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1848 Dt [ 10000
1849 DQ 0 10000
* DDM *xk*x Dreserved ** x¥

1850 KK RT455
1851 KM RETRIEVE FLOW FROM DIVERSION INTO ONLINE BASIN
1852 DR BS455

* DDM ¥rekx Preserveqd rrxrw

1853 KK 5455

1854 KM RETRIEVE FLOW INTO FICTICIOUS BASIN AND BLEED OFF WITHIN 36 HOURS.
1855 KM 74.1 ACRE-FEETx43560/36x3600=25¢cfs

1856 RS 1 STOR 0

1857 sV 0 .01 74.1 100.0

1858 sQ 0 3.0 25 250.0

* DDM **¥x%kx Dreserved kxiix

1859 KK €455 .
1860 KM HYDROGRAPH COMBINATION FOR SUB-BASIN 455 AND DIVERTED BASIN STORAGE OF 455
1861 HC 2

* DDM **kkx Preserved whxx#

1862 KK CC455
1863 KM HYDROGRAPH COMBINATION OF 420C, R415 AND C455
1864 HC 3

* DDM  *x¥** Pregserved **w**

1865 KK 5440
1866 KM  SPOOK HILL FRS PLANS DATED 6/15/77
1867 KM  OUTLET PIPE=7'x7.S5'RCBC; L=70 INLET INV.=1566; OUTLET INV.=1566
1868 KM  EMERGENCY SPILLWAY ELEV.=1582; PRINCIPLE SPILLWAY ELEV.=1577.5
. 1869 KM STORAGE VOLUME BELOW PRINCIPLE SPILLWAY FOR SEDIMENT = 271 ACRE-FEET
i 1870 RS 1 STOR [
g 1871 sV 0.0 81  211.0 265.72 692.96 896.16 1120.0 1630.34 2230.9 3311.68
1872 sQ 0.0 1.0 3.0 8.0 515.00 780.00 825.00 3184.7 7426.0 16007.3
| 1873 SE 577.0 578.00 579.00 579.36 581.86 582.86 5B3.86 585.86 587.86 590.86
* DDM **x*x%% Pregerved *¥rxx
1 HEC-1 INPUT PAGE 50
LINE 4: JPP TP S PR S L S TewileBaanaann . 10
1874 KK R455
1875 KM  ROUTE FLOW FROM SPOOK HILL FRS TO SUB-BASIN 480
1876 RS 15 FLOW -1
1877 RC .035 . 025 035 7000  .0002
1878 RX 0 1 2 28 58 84 85 86
1879 RY 13.5 13.5 13.5 0 0 13.5 13.5 13.5
* DDM K kAkkK Updated Kk K kK
1880 KK 480
1881 KM  SUB-BASIN 480
1882 KM  24-HOUR SCS TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN
1883 KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .996
1884 KM L =1.21 Kb = .042 Adj. Slope = 165.0
1885 B2 731
1886 LG .270 .270  3.580 .730  27.000
1887 uc .325 .148
1888 uA 0 5 16 30 65 77 84 90 94 97
1889 va 100
* DDM dhkkkx Preserved *hkkkk
1890 KK D480
1891 KM DIVERT FLOW INTO ONLINE DETENTION BASIN
1892 KM - DETENTION/RETENTION BASINS LOCATED WITHIN LAS SENDAS ADDENDUM III
1893 KM  FOR BASIN #: 18 & 26
1894 M MAXIMUM VOLUME DIVERSION = 16.5 acre-feet
1895 DT  BS480 16.5
1896 DI 0 10000
1897 DQ 0. 10000
* DDM kkkkd Preserved ek ok bk
1898 KK  RT480
1899 KM  RETRIEVE FLOW FROM DIVERSION INTO ONLINE BASIN
1900 DR BS480

* DDM *x*%%¥ Dreserved ****¥

1501 KK 5480
1902 KM RETRIEVE FLOW INTC FICTICIOUS BASIN AND BLEED OFF WITHIN 36 HOURS.
1903 KM 16.5 ACRE-FEETx43560/36x3600=5.5¢cfs '
1904 RS 1 STOR 0
1905 sV 0 .01 16.5 30.0
1306 50 Y 3.0 5.6 50.0
* DDM kX RKE N Presewed *kkkk
1907 KK C4890
1908 KM HYDROGRAPH COMBINATION FOR SPOOK HILL FRS
1909 HC 2
* DDM *kxxk Dregerved *rrkx
1910 KK cc4a80
1911 XM HYDROGRAPH COMBINATION AT SUBBASIN 480
1912 HC 2 0.731

v} * DDM *xxx% Preserved *hrké
| 1 HEC-1 INPUT PAGE 51




IIV

1315
1916
1917
1918

1919
1920
1921
1922
1923
1924
1925
1926
1927
is2s

1929
1330
1931
1932
1933
1934

1335
1936
1937
1938
1339
1940

1941
1842
1943
1944
1945
1946

1947
1948
1949
1950
1951
1952
1953
1954
1955
1956

LINE

1957
1958
1359

1960
1361
1962
1963
1964
1965

1966
1967
1968

1969
1970
1871
1972
1973
1974

1975
1976
1977

KX R4BO

KM ROUTE FLOW FROM SUB-BASIN 480 TO SUBBASIN 462

RS 7 FLOW -1

RC .035 -025 .038 2800 .0002

RX 0 1 2 28 58 84 85 86
RY 13.5 13.5 ..13.5 ] 0 13.5 13.5 13.5

* DDM  **#x% Updated *xxx*

KX 456

M SUB-BASIN 456

KM 24-HOUR SCS TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .998

KM

L= .94 Kb = .045 Adj. Slope = 315.0
BA .260
G L300 .380 5.600 .200 12.000
uc .217 -139
va 0 5 16 30 65 77 84 90 94 97
UA 100

* DDM **w4k* DPreserved *rtxv

KK D1

KM DIVERT FLOW INTO OFFLINE DETENTION BASIN

KM WEIR FOR BASIN SET AT 4 FEET ABOVE CHANNEL BOTTOM

DT BASIN1 4.0

b1 [ 11.1 127.9 234.4 577.7 789.9 1025.5 128B0.% 1555.7
ile] 0 0 0 47.7 248 381.8 533.8 701.5 884
* DDM Kk kk R Presewed KxFEh K

KK D2

KM SPLIT OUT FLOW FOR WASHES THAT FLOW TO THE SOUTH FROM

KM WASHES THAT DRAIN TO THE WES, SOUTHERN WASHES FED BY 30" & 24" PIPE
DT WA30

DI 0 11.1 127.9 189.6 329.7 408 491.9 579.4 671.7
Do ] 11.1 38.4 48.2 63 69.5 76 81 86
* DDM *xkx* Pregerved *wix*

KK R456

KM ROUTE FLOW FROM SUB-BASIN 51 TO C101

RS 2 FLOW -1

RC .05 .035° .05 3800 044

RX 1000 1010 1020 1036 1041 1057 1067 1077

RY 14.88 14.44 14 10 10 14 14.44 14.88

+ DDM *++%% Updated *xx*+

KK 457
KM - SUB-BASIN 457 i

KM - 24-HOUR SCS TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN
KM  THIS BASIN USED RAINFALL REDUCTION FACTOR OF .999

KM L =1.01 Kb =..045 Adj. Slope = 308.8

BA .190

LG .270 .330 3.950 .460 6.000

uc .237 .195

UA 0 5 16 30 65 77 84 90 94 97
UA 100

* DDM *¥xkx pPregerved *xx*# N
HEC-1 INPUT

ID....... . e Beeennnn 6.....n TeeeeaaaBol.. | RN 10
KK c101

KM COMBINE HYDROGRAPHS FROM SUB-BASINS 50 AND 51

HC 2

* DDM *kx*k* Preserved *rtrt

KK D3

KM RESERVOIR AT THE EDGE OF THE PROPERTY FLOW FROM CHANNEL
KM DIVERTED INTO OFFLINE BASIN A 25' WEIR SET AT ELEVATION 1808 FT
DT BASIN2 5.0

pI i 36 70 110 180 313.5 402  500.9
jels} 0 0 0 0 [} 67.5 124 190.9
* DDM Kk kI N preserved kkkkh

KK RTD3

KM RETRIEVE FLOW FROM DIVERSION INTO OFFLINE BASIN

DR BASIN2

* DDM *okkok ok Preserved xkkkk

KK SD3

KM RETRIEVE FLOW INTO FICTICIOUS BASIN AND BLEED OFF WITHIN 36 HOURS.
KM 5.0 ACRE-FEETX43560/36x3600=1.7cfs

RS 1 STOR 0

sv 0 .01 5

sQ 0 0.7 1.7

* DDM *kkkk preserved itk o

KK cDp3 )

KM  HYDROGRAPH COMBINATION FOR OFFLINE BASIN BLEEDOFF

HC 2

* DDM **xxx% Preserved ¥xtew
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-

3

»\-/4 o

Qe e e

1978
1979
1980
1581
1982
1983

1984
1985
1986
1987
1988
1989
1990
1991
1992
1993

LINE

1594
1995
1996

1987
1998
1999
2000
2001
2002

2003
2004
2005

2006
2007
2008
2009
2010
2011

2012
2013
2014

2015
2016
2017
2018
2019
2020
2021

2022
2023
2024
2028
2026
2027

2028
2029
2030

LINE

2031
2032
2033
2034
2035
2036
2037
2038
2039
2040

2041
2042

KK R101
M ROUTE FLOW FROM SUBBASIN €101 TO C103
RS 1 FLOW -1
RC .05 .038 .05 1450 .05
RX 1000 1010 1020 1036 1041 1057 1067 1077
RY 15 14:5 14 10 10 14 14.5 1s
* DDM ok ok ke Updated *k ok kok
XK 458
KM SUB-BASIN 458
KM 24-HOUR SCS TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .999
KM L= .76 Kb = .048 Adj. Slope = 29%.0
BA .190
LG .290 .330 5.800 -190 €.000
uc .204 .131
UA 9 5 16 30 65 77 84 S0 94 97
va 100
* DDM *rkkk Pragerved wFrrkk
HEC-1 INPUT
IDL.. ...y A S P L I L D Teeenann 8....... St 10
KK C103
XM COMBINE HYDROGRAPHS FROM SUB-BASIN 55 AND C101
HC 2
* DDM *kk kK preserved ek ko
KK R103
KM ROUTE FLOW FROM SUBBASIN C1l03 TO C106
RS 1 FLOW -1
RC -05 .035 .05 200 <03
RX 1000 1010 1020 1030 1050 1060 1070 1080
RY 13.16 12.83 12.5 10 10 12.5 12.83 13.16
* DDM EEL XL preserved ok kkk
KK RT30
KM RETRIEVE DIVERTED FLOW FOR WASH BELOW 30 INCH PIPE
DR WA3D
* DDM *k*x*% Dreserved t  x¥
KK R30
KM ROUTE FLOW FROM WASH DIVERSION TO COMBINE C52
RS 1 FLOW -1
RC .05 .035 -65 1630 .05
RX 1000 1010 1020 1036 1041 1057 1067 1077
RY 15 14.5 14 10 10 i4 14.5 15
* DDM *x*xk Dregerved kxrxxk
KK RTB1
KM RETRIEVE DIVERTED FLOW FROM.BASIN 1
DR BASINL
* DDM *xk*¥k Preserved Frrd
KK Bl
KM ROUTE FLOW THROUGH OFFLINE DETENTION BASIN
XM FLOW OUTLETS TEROUGH A 30 INCH OUTLET PIPE
RS 1 ELEV 0
sV <7 1.4 2.3 2.7 4.0
sQ 0 5 16 28 32.5 37
SE 0 1 2 3 3.5 4
* DDM *xk*x Preserved kkiws
KK RB1 !
KM ROUTE FLOW FROM BASIN DIVERSION TO COMBINE C52
RS 3 FLOW -1
RC .05 .035 J05 1720 .05
RX 1000 1010 1020 1036 1041 1057 1067 1677
RY 15 14.5 14 10 10 14 14.5 15
* DDM *khhk preserved *hk kKK
KK Cp1v
KM COMBINE FLOWS FROM WA30 AND BASIN 1
HC 2 .12
* DDM Kk kK Updated Kk
HEC-1 INPUT

b5 JUNR: - SR DU SUP I DI - T R R : PRI - FEE R 1

KK
KM
KM
KM
KM
Ba
LG

uc
TR
UA

459
SUB-BASIN 459

24-HOUR SCS TYPE I1 RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN

THIS BASIN USED RAINFALL REDUCTION FACTOR OF 1.000

L = .35 Kb = .052 Adj. Slope = 251.6
.030
.220 .300 3.330 .710 8.000
.162 .157
[} 5 16 30 65 7 84
100

* DDM *4kt4 Preserved FEkks

KK
KM

cs2
COMBINE FLOWS FROM SUB-BASIN 52 WA30 AND BASIN 1

20 94 97
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117

130
127

135
133

136

142

1485

154

166

173
176

184
182

185

191

194

187

203

216
213

221
219

222

228

231

237

250
247

255
253

256

262

265

271

284
281

. 60
------- >  BS60
beo
- . s BS60
- - RT60
N . v
. . v
- - 5B60
C60..ciiieinannnnonnnns “ e
v
v
560
v
v
R6O
v
v
RRE0
- 80
- - > BS80
. D8o
. . Q= m e BS80
- - RT80
- - v
. . v
. . 580
. C8O..vvvnnnnns .
CCBO...iveniann
v
v
R8O
. 100
. i > BS100
. D1oo
- - BS100
CL00.... ... Cereanarerasana
v
v
R100
. 120
. = > BS120
. Dlz20
. . immmmmee BS120
. - RT120
. « v
. . v
. . s120
Cl20.ieciiiannacacnnnnans PN
v
v
R120
- 140
. ammeame- > BS140
. R D140




. RT140

. v

. v

- S814¢
lll 150
. v

309 - R150
315 - R152

321 - - 160

- -

334 - . R > BS160
331 - . Dleo
| 339 - . . ke BS160
337 . . RT160
. . v
. - . v
340 . - . 5160

o
i)
o
L=

346

349 . . 180

0
P
o
(=3

359 0 C1BD..i.iieiiaiciatair e

362 . 210

372

o
o
g
£
road

378 . - 240

a
[N
>
o

388 . . C240.. ...l
391 . 5240
398 . R240
495 . . 220

415 - €220 cceannann

418 . 5wW220

425 . R220




706
701

711
709

712

718

721

728

743
738

748
746

755

760
758

765
763

772

7717
775

778

785

801
798

806
804

807

813

8l6

823

826

833

846
843

851
849

C320B2
v
v
R320B2

CC340B
v

v
R340B

. R -> B320B2
. D320B2
- . egmmm e
. . T320B2
. . v
. v
. S320B2
340B
T e > BS340B
D340B
. i BS3408
. RT340B
. v
. v
. S340B
------- >  BS340
i BS340
RT340
v
v
553408
iR SF350
RT350
v
v
RR350
. 355
(o= 1-1-
e > BS355
D355
. <------- BS355
. RT355
. v
. v
. 8355
CC355.cannicnnnn
v
v
R355
340A2
e > B340A2
D340A2
. Lo B340A2
. T340A2

v

B320B2




-/ -

. . - v
852 - . - S340A2
g 858 . C340R2........ Ceiereraaeena e
. v
. v
86l . R340A2
868 CC320B-... voenan- .
§ v
' v
871 R320B
' 880 - 3208
B9S < s > BS320A

850 - D320A

n

900 . L geeeaee- BS320A
898 . . RT320A
. . v
. . v
\ 901 . . $320A
907 [ox X DA
' 910 . 3401
) 925 . i > B340Al
920 . D340A1
' 930 . . g B340A1
928 . . T340A1
. . v
. . v
' 931 . . 53401
4 937 . C340A1...... P
' 940 C340..uuuuuan...
943 . 360
957 . [ > BS360
953 . D360
962 . . igmm———— BS360
960 . . RT360
. v
. . . v
963 . . S360

969 C360....0iiniinnnnanaanen .

w
@
=
»

972 .
982 C380A............

985 . 400
995 Ca00A..eurannnnn.
998 . 370
. v
. v
1008 . 5370
! 1020 . S >  B370W
1018 . D370
. v
. v
1023 . R370S




480 . $5200

. v

- . v

' 487 . RR200

] . .

' 493 CC180....cvennnn.
v

436 S180

<gdo«

505 R180

514 - 260

524 C260....00unnnnnn
v

527 R260 .

536 . 280

546 C280.......... .-

549 R280

558 . 300

568 C300............
v

v
571 R300

<<

580 . . 305A
550 C305..ccviiann .
593 R305

601 - 320B1

<<

616 B -

. > B320B1
611 - D320B1

621 . . B b B320B1
619 - . T320B1
. . v
v
622 N . S§320B1

628

e}
w
1)
o
m
[ .

. 631 . 350
; 644 o R > . SF350
641 . D350
. v
‘ . v
i 647 . R350
654 . . 310

664 .

2]

W

H
< o

<

667 . R310
[ 674 . . 305B
: ; . v
: . R v
684 . . R305B

691 . . . 320B2




N

1030

1044
1040

1049
1047

1050
1056
1059
1066

1080
1076

1085
1083

1086
1092
1095
1098
1108
1111
1121
1128
1138
1148

1154
1151

1159
1157

1160
1166
1169
1176

1130
1186

1195
1193

1196

1202

CC400B

C400a2

C3B0Bl...
v
v
R380B1

38081
em e > B380Bl
D380B1
. K-
. T380B1
. v
. v
E $380B1
400B1
e m——— > B400B1
D400B1
. ek
« T400B1
v
. v
. 540081

C400BL............

385
. 4158
C4158. .. - .innen
mmmmmm e > BS415B
D415B-
. g----
- RT4158
. v
- v
. 54158
CC415B........... .
v
v
R415B
- 390
. D390

--- B38

0B1

B400B1

BS415B




1207 . R > - B39OW
1205 . D390S
1212 . . igmm—m e B370W
1210 . . T370W
g . . v
. . v
1213 . . R370W
I 1219 . C370...... AP
. v
. v
1222 . R390§
‘ 1228 . . 40083
1242 . . s > B400B3
l 1238 . . D400B3
! 1247 . . . igmmmm——e B400B3
1245 . . . T400B3
. . . v

v
1248 . . - S400B3

1254 - - C400B3.......c0unn

1257 -

_‘ g «\
o]
w
©
=3
c @

1260 - . 380B3

1273 . B ammm—--- > B380B3
1270 . . D380B3

1278 - . . g B380B3
1276 - . - T380B3

1279 . . ' . S380B3

1285 - . C380B3............

1291 - B e > 380B3c
1288 . . D380B3

1287 - - ammmmmm- > 380B3a
1294 . - 380B3b

1300 - C380BB..... eaaan .

'.III.\ .IIIII' ‘IIIII[ ‘llllllr‘

1308 . pmm e > B38Blb
1303 . D380B
- ) 1311 . . Lgmm e B38B3b
1309 . . RT380B
- - v
o . . v
1312 . . $380B
: 1318 . CC3B0B. .suunrrunnn
. v
' . v
1321 . R38B3b

1329 - . it 380B3a
1327 . . T38B3a

1330 . . R38B3a

1338 . . . agm e m 380B3c
1336 . - . T38B3c

1339 - C3BB3C...ccunn.. eeeecaaaeaa

ol o I




. v
1342 . R380B3

1348 . . 38082

" 1358 . C380B2......... .
. v
N . v
1361 . R380B2

1368 . . 40082

} 1378 . C400B2......... ..
) . v
b . v
1381 . R400B2

l ‘ 1388 . . 42081

1402 . . R > B420AL
1358 - . D420AL

1407 igmm B420A1
1405 . . . T420A1
. . . v
_ . . . v
(‘ 1408 . . . 542081
T 1414 [0 7. N
1419 . Lgmm e B390W
1417 . T390W
. v
' . v
1420 . R3I90W
1426 . . 4208
1436 . C420B......oounnn
1439 R . 140
. . v
. . v
1449 . . R70
1455 . . . 441
1468 . . [o£ X1 J
, : : :
1470 . . cmemmmea >  SPLIT
d 1468 . . D4
. . v
. - v
1473 . . R108
1479 . . . 442
1489 . . <15 .
: 1495 . . R > BASIN4
1492 . . D6
1500 . . . .g-=---- BASIN4
1498 . . . RTD6
. . . v
. . . v
1501 . . . SDs
1507 . . 157,
1519 . . . 443

1523 . - . ammmmm-— > WSH66




2031 . . - 459

2041 - C52.... ... “e-

2044 . . R52

2050 . . . 460

2060 . . c1o§ ............
v

2063 . . BASIN3

2070 - . R3

2076 . . . 461

2086 . . ClO;. .. ........

2089 . c1oé ........... .

2092 . R106

adwa

2098 - . 462
2108 . C56..... ceeeeas
2111 C462.....

v

v
2114 R462

v

2120 RR462

2126 . 500

2136 C500........-

am B
O]

{***) RUNOFF ALSO COMPUTED AT THIS LOCATION

RUN DATE 17AUGOS TIME 15:47:26 (916) 756-1104

lk***l‘*****tt********t*******i‘**k********f EE R F S R S E R RS EES SRS SRR RS SRR SRR LSRR

* * * *

. FLOOD HYDROGRAPH PACKAGE (HEC-1) * U.S. ARMY CORPS OF ENGINEERS *
JUN 1998 * HYDROLOGIC ENGINEERING CENTER  *

VERSION 4.1 * 609 SECOND STREET *

i * DAVIS, CALIFORNIA 95616 *
* *

* *

. *

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

HERRERE IR AR IR TRRRRAEIRIN RS AR AR AR P R A

Spook Hill ADMP Update

Future Condition Preferred Model with Spock Hill FRS Storage Routing
Return Period = 100 Years, Rainfall Duration = 24 Hours

Original File Name: REC_EC24.DAT, Wood/Patel, April 2002, SZ
Hermosa Vista Hawes Road Basin Alternative Analysis

Final Option Model Name: FINAL.DAT, Wood/Patel, April 2005, SZ
METHODOLOGY

THE US CORPS OF ENGINEERS FLOW HYDROGRAPH PACKAGE HEC-1 DATED JUNE 1998 V4.1
SCS TYPE II RAINFALL DISTRIBUTION

CLARK UNIT HYDROGRAPH

GREEN AND AMPT INFILTRATION EQUATION USED FOR CALCULATING LOSSES
NORMAL DEPTH STORAGE CHANNEL ROUTING

14 10 OQUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
IT HYDROGRAPH TIME DATA
NMIN 2 MINUTES IN COMPUTATION INTERVAL
i IDATE 1 0 STARTING DATE
ITIME 0000 STARTING TIME
NQ 2000 NUMBER OF HYDROGRAPH ORDINATES
NDDATE 3 0 ENDING DATE
NDTIME 1838 ENDING TIME
ICENT 19 CENTURY MARK




- WA G UR WM G S5 SN WS R Em e

NDTIME 1838 ENDING TIME
ICENT 19 CENTURY MARK
COMPUTATION INTERVAL .03 HOURS

TOTAL TIME BASE 66 .63 HOURS

ENGLISH UNITS

DRAINAGE AREA SQUARE MILES
PRECIPITATION DEPTH INCHES
LENGTH, ELEVATION FEET
FLOW CUBIC FEET PER SECOND
STORAGE VOLUME ACRE-FEET
SURFACE AREA ACRES
TEMPERATURE DEGREES FAHRENHEIT
17 JD INDEX STORM NO. 1
STRM 3.81 PRECIPITATION DEPTH
TRDA .01 TRANSPOSITION DRAINAGE AREA ®
18 PI PRECIPITATION PATTERN
- 00 .00 .00 .00 .00 .00 .00 .00 .00 .00
-00 .00 .00 .00 -00 .00 -00 .00 -00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 -00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 -00 .00 .00 .00 .00
.00 .00 .00 -00 .00 .00 .00 .00 =00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
-00 -00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 -00 .00 -00 .00 .00 .00
.00 -00 .00 .00 .00 -00 .00 -00 .00 .00
.00 -00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 -00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
-00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 -00 -00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 -00 .00 .00 .00 .00
-00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00- .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 -00 .00 .00 .00 .00 -00 -00 .00 .00
.00 .00 -00 .00 -00 .00 -Do -00 .00 .00
.00 .00 .00 .00 -00 . .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 -00 -00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 -00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 - .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 -00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00« .00 .00 .00 .00 00 .00
.00 .00 .00 .00 - .00 -00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .01 .01 .01 .01 .01
.01 .01 .03 .04 .04 .04 .04 .04 .04 .04
.01 .01 .01 .01 .01 .01 .01 .00 .00 .00
-00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 -00 .00 .00 .00 .00 .00 .00 .00
.00 .00 -00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
-00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 -00 .00 -00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 00 .00 .00 .00 .00 .00 .00 .00 .00
-00 .00 .06 . .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 -00 .00 .00 .00
.00 .00 .00 .00 .00 <00 -00 .00 .00 .00
.00 .00 .00 .00 .00 -00 .00 .00 .00 .00
-00 00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
-00 .00 .00 -00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
-00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 -00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
-00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 -00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 -00 .00 .00 <00 .00 .00
-00 .00 .00 .00 .00 .00 .00 .00 .00 .00
-00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 -00 .00 .00 .00 -00 .ao .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 -.00 .00 .00 .00 .00 .00 .00 .00
.00 .00 . .00 .00 .00 .00 .00 .00 .00 .00
28 JD INDEX STORM NO. 2
STRM 3.79 PRECIPITATION DEPTH




R R -l

0 PI

29 JD

0 PI

TRDA

PRECIPITATION
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
-00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
-00
-00
.00
.00
.00
.00
.00
-00
-00
.00
.00
.00
.00
.00
.01
.01
-00
.00
.00
.00
-00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
-00
.00
.00
-00
.00
.00
-00
.00
.00
.00
.00
.00
.00
-00
-00
.00
.00
.00
.00

INDEX STORM NO.
STRM
TRDA

PRECIPITATION
.00
.00
-00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

1.00 TRANSPOSITION DRAINAGE AREA

PATTERN

.00 .00 .00 .00 .00
.00 .00 .00 .00 .00
.00 .00 .00 .00 .00
.00 .00 .00 .00 -00
.00 .00 .00 .00 .00
.00 .00 .00 .00 .00
.00 .00 .00 .00 .00
-00 -00 .00 .00 .00
.00 .00 .00 .00 .00
.00 .00 .00 .00 .00
-00 .00 -00 -00 .00
.00 .00 .00 .00 .00
-00 .00 .00 .00 .00
.00 .00 .00 .00 .00
.00 .00 .00 .00 .00
.00 .00 .00 -00 .00
.00 .00 .00 00 -00
.00 .00 .00 .00 -00
.00 -00 .00 .00 .00
.00 .00 .00 .00 .00
.00 .00 .00 .00 -00
-00 .00 .00 .00 .00
.00 .00 .00 .00 .00
.00 .00 .00 .00 .00
.00 .00 .00 .00 .00
.00 .00 .00 .00 .00
.00 .00 .00 .00 .00
.00 .00 .00 -00 .00
.00 .00 .00 .00 .00
.00 .00 .00 .00 .00
.00 .00 .00 .00 .00
-00 .00 .00 .00 .00
.00 .00 .00 .00 .00
.00 .00 .00 .00 .00
.00 .00 .00 .00 .01
.01 .03 .04 .04 .04
.01 .01 -01 .01 .01
-00 .00 .00 .00 -00
.00 .00 .00 .00 -00
.00 .00 -00 .00 .00
.00 00 .00 .00 .00,
.00 .00 .00 .00 .00
.00 .00 .00 .00 .00
.00 .00 .00 .00 .00
-00 .00 .00 .00 - .00
00 00 .00 .00 .00
.00 .00 .00 .00 .00
.00 .00 .00 .00 -00
.00 .00 .00 .00 .00
.00 .00 .00 .00 .00
.00 -00 .00 .00 .00
.00 .00 .00 .00 .00
.00 .00 .00 .00 .00
.00 .00 .00 .00 .00
.00 .00 .00 .00 .00
.00 .00 .00 .00 .00
-00 .00 .00 .00 .00
.00 .00 .00 .00 .00
.00 .00 .00 .00 .00
.00 .00 -00 .00 .00
-00 .00 .00 .00 -00
.00 .00 -00 .00 -00
.00 .00 .00 .00 .00
.00 .00 .00 .00 .00
.00 .00 -00 .00 .00
.00 .00 .00 .00 .00
.00 .00 .00 .00 .00
.00 .00 <00 .00 .00
.00 .00 .00 .00 .00
.00 -00 .00 .00 .00
.00 .00 .00 .00 .00
.00 .00 .00 .00 .00
3

3.68 PRECIPITATION DEPTH
5.80 TRANSPOSITION DRAINAGE AREA

PATTERN

.00 .00 .00 .00 .00
.00 .00 . -00 .00 .00
-00 .00 .00 .00 .00
.00 .00 .00 .00 .00
.00 .00 .00 .00 .00
.00 .00 .00 .00 .00
.00 .00 .00 .00 .00
.00 .00 -00 .00 -00
.00 .00 .00 .00 .00
.00 -00 .00 .00 .00
.00 .00 .00 .00 .00
.00 .00 .00 .00 .00
.00 .00 .00 .00 .00
.00 .00 .00 .00 .00

.00
.00
-00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
-00
.00
-00
.00
.00
.00
-00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.01
-04
.01
.00
-00
.00
.00
.00
-00
.00
.00
.00
.00
.00
.00
.00
.00
-00
.00
.00
.00
.00
.00
.00
-00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

.00
.00
.00
-00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

-00
.00
.00
.00
.00
.00
.00
.00
.00

.00
.00
00
.00
.00

.00
.00
.00
.00
.00
.00

.00
.00
.00
.00
.00
.00
.00
.00

.00
.00
.00
.00
.00
.00
.00

.00
.00
.00
.00
.00
.00
.00
.00

.00
.00
.00
.00
.00

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
-00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.01
-04
.00
.00
-00
.00
-00
.00
.00
.00
.00
.00
.00

.00 .

.00
00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.co
.00
.00
.00

.00
.00
.00
.00
.00
.00
-00
.00
.00
.00
.00
.00
.00
.00
.00
.00
By
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.01
.04
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
-00
.00
.00
.00
.00

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00




23 JD

0 PI

00
.00
.00
.00
.00
.00
.00
-00
-00
.00
-00
.00
-00
-00
.00

-00
.00
.01
.01
-00
.00
.00
.00
.00
.00
.00
-00
.00
-00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
-60
.00
-00
.00
.00
.00
.00
-00
.00
.00
.00
.00
.00
N
.00

INDEX STORM NO.
STRM
TRDA

PRECIPITATION
200
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

-Q0 .00 -00 .00 -00

.00 .00 .00 .00 .00
.00 .00 .00 .00 .00
.00 .00 .00 .00 .00
.00 .00 .00 .00 .00
.00 .00 .00 .00 .00
.00 .00 .00 .00 .00
.00 .00 .00 .00 .00
.00 .00 .00 .00 .00
.00 .00 .00 .00 .00
.00 .00 .00 .00 .00
.00 .00 .00 .00 .00
.00 .00 .00 .60 .00
.00 .00 .00 .00 .00
.00 .00 .00 .00 .00
.00 .00 .00 .00 .00
.00 .00 .00 .00 .00
.00 .00 .00 .00 .01
.01 .03 .04 .04 .04
.01 .01 .01 .01 .01
.00 .00 .00 .00 .00
.00 .00 .00 .00 .00
.00 .00 .00 .00 .00
.00 .00 .00 .00 .00
.00 .00 .00 .00 .00
.00 .00 100 .00 .00
.00 .00 .00 .00 .00
.00 .00 .00 .00 .00
.00 .00 .00 .00 .00
.00 .00 .00 .00 .00
.00 .00 .00 .00 .00
.00 .00 .00 .00 .00
.00 .00 .00 .00 .00
.00 .00 .00 .00 .00
.00 .00 .00 .00 .00
.00 .00 .00 .00 .00
.00 .00 .00 .00 .00
.00 .00 .00 .00 .00
.00 .00 .00 .00 .00
.00 .00 .00 .00 .00
.00 .00 .00 .00 .00
.00 .00 .00 .00 .00
.00 .00 .00 .00 .00
.00 .00 .00 .00 .00
.00 .00 .00 .00 .00
.00 .00 .00 .00 .00
.00 .00 .00 .00 .00
.00 .00 .00 .00 .00
.00 .00 .00 .00 .00
.00 .00 .00 .00 .00
.00 .00 .00 .00 .00
.00 .00 .00 .00 .00
.00 .00 .00 .00, .00
.00 .60 .00 .00 .00
.00 .00 .00 .00 .00
4

3.57 PRECIPITATION DEPTH
10.66 TRANSPOSITION DRAINAGE AREA

PATTERN

.00 .00 .00 .00 .00
.00 .00 .00 .00 .00
-00 .00 .00 .00 .00
.00 .00 .00 .00 .00
.00 .00 .00 .00 .00
.00 .00 .00 .00 .00
.00 .00 .00 .00 .00
.00 .00 .00 .00 .00
.00 .00 .00 .00 .00
»00 .00 .00 .00 .00
.00 .00 .00 .00 .00
.00 -00 .00 .00 .00
.00 .00 .00 .00 .00
.00 .00 .00 .00 .00
.00 .00 .00 .00 .00
.00 .00 .00 .00 .00
-00 .00 -00 .00 .00
.00 .00 .00 .00 .00
.00 .00 -00 .00 .00
.00 .00 .00 .00 .00
.00 .00 .00 .00 .00
.00 .00 .00 .00 -00
-00 .00 .00 .00 .00
.00 .00 .00 .00 .00
.00 .00 -00 - .00 .00
-00 .00 .00 .00 .00
.00 .00 .00 .00 .00
.00 . .00 .00 -00 .00
.00 .00 .00 .00 .00
.00 .00 .00 .00 .00
.00 .00 .00 .00 .00
.00 .00 .00 -00 .00
.00 .00 .00 .00 .00
.00 .00 00 -00 .00

-00
.00
.00
.00
.00
.00
.00
.00
.00
.00
-00
.00
.00
.00
00
.00
.00
.01
.04
.01
.00
.00
.00
.00
.00
.00
.00
.00
.00
-00
.00
.00
.00
.00
.00
.00
.00
.00
-00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

.00 .

.00

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.60
.00
.00

.00
.00
-00
.00
.00
.00
-00
.00
-00
.00
.00
.00
.00
.00
.00
.00

.01
.04
.00
-00
-00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
-00
.00
.00
.00
.00
.00
.00
.00
-00
.00
.00
.00
-00
-00
-00
.00
.00
.00
.00
.00
.00
.00
.00

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
-00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

.00
-00
.00
.00
.00
.00
-00
.00

.00
.00
.00
.00
.00
.00
.00
.00
.01
.04
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
00
.00
.00
.00
.00
.00
.00
.00
.00
200
.00
.00
.00
.00
.00
-00
.00
.00
.00
.00
.00
.00
.00
.00
-00

.00
.00
.00
.00
.00
.00
.00
J00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

.00

.00
.00
.00
.00
.00
.00
.00
-00
.00
.00
.00
.00
.00
.00
.00
.01
.04
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
-00
.00
.00
.00
.00
.00
-00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
-00
.00
.00
.00
.00
.00
.00
.00
.00
.00
<00
.00
.00
.00
.00
.00
.00
.00
.00
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- N -

-00 -00 .00 -00 -00 .01 .01 .01 .01 .01
.01 .01 .03 -04 -4 -04 .04 .04 .04 .04
.01 -01 .01 -01 -01 .01 .01 .00 .00 .00
.00 .00 -00 .00 .00 -00 .00 -00 .00 .00
.00 -00 -G0 .00 .00 -00 .00 .00 .00 <00
.00 .00 -00 .00 .00 -00 .00 .00 .00 00
-00 .00 .00 -00 -00 .00 .00 .60 .00 .00
.00 -00 .00 200 .00 .00 .00 .00 .00 .00
.00 .00 .00 -00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 © .00 -00 .00 .00 .00 .00
.00 -00 .00 .00 -00 .00 .00 .00 -00 .00
.00 .00 .00 -00 .00 -00 .00 .00 .00 .00
-00 -00 .00 .00 .00 .00 .00 .00 .00 -00
-00 .00 .00 .00 .00 -00 .00 .ao .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 -00 .00 -00 .00 -00 .00 .00 00 .00
.00 .00 .00 -00 .00 -00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 -00
.00 .00 -00 .00 .00 .00 .00 .00 .00 .00
-00 .00 -00 .00 .00 .00 -00 .00 .00 .00
.00 .00 .00 .00 -00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 -00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 -00 .00 .00 .00 .00 .00
-00 .00 .00 .00 .00 .00 .00 .00 .00 .go
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
-00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 <00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 - .00 -00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 -00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
-00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 -00 .00 .00 .00 .00 .00 .00 .00 .00
.00 -00 .00 .00 .00 .00 .00 .00 .00 .00
-00 .00 .00 - .00 .00 .00 .00 .00 -00 .00
36 JD INDEX STORM NO. 5
STRM 3.54 PRECIPITATION DEPTH
TRDA 13.70 TRANSPOSITION DRAINAGE AREA
¢ PI PRECIPITATION PATTERN :

.00 .00 -00 .00 .00 -00 .00 00 .00 .00
.00 .00 -00 .00 .00 .00 -00 <00 .00 .00
.00 .00 .00 -00 .00 .00 .00 .00 .00 .00
-00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 -00 .00 .00 -00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 -00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 -00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
-00 .00 .00 -00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 -00 .00 .00 .00 .00
.00 -00 .00 -00 -00 .00 .00 .00 .00 .00
.00 -00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .co .00 .00 .00 -00 -00 .00 .00 .00
.00 .00 .Qo .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 -00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 -00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .09 .00 .00 .00 -00 .00
.00 .00 .00 .00 .00 .00 .00 .00 -00 .00
.00 .00 -00 -00 -0¢0 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
-00 .00 -00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 -00 00 -00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
-00 .00 .00 .00 .00 .00 .00 .00 .00 -00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 -00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .01 .01 .01 .01 .01
.01 -01 . .03 .04 .04 .04 .04 .04 .04 .04
.01 .01 .01 .01 .01 .01 .01 .00 .00 .00
.00 -00 .00 .00 .00 .00 .00 .00 .00 .00
-00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 -00 -00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 -00 -00 .00 .00 .00
.00 -00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 -00 .00 .00 .00 -00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 -00 .00 .00 .00 .00 .00 .00
.00 .00 .00 -00 .00 .00 -00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 -00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
00 .00 .00 .00 .00 -00 .00 .00 .00 .00
.00 - 00 .00 .00 .00 .00 .00 .00 .00 .00




.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
-00
.00
.00
.00
.00
-00
.00
.00
.00
-00
.00

-00
.00
.00
-00
.00
.00
.00
.00
.00
.00
-00
-00
.00
.00
.00
.00
-00
.00
.00
.00
-00
.00

31 3D INDEX STORM NO.
STRM
TRDA

0 PI PRECIPITATION

.00 .00 .00 .00 .00
-00 .00 -00 .00 .00
-00 .00 -00 -00 .00
.00 -00 -00 .00 -00
.00 .00 .00 .00 .00
.00 -00 -00 .00 -00
-00 .00 .00 .00 -00
.00 .00 .00 .00 .00
.00 .00 .00 .00 .00
.00 .00 .00 -00 .00
.00 .00 .00 .00 .00
.00 .00 .00 -00 .00
.00 00 -00 .00 .00
-00 .00 .00 .00 .00
.00 .00 .00 .00 .00
.00 .00 .00 .00 .00
.00 .00 .00 .00 -00
.00 .00 .00 .00 .00
.00 -00 .00 .00 .00
.00 .00 .00 .00 .00
.00 .00 .00 .00 .00
3

3.47 PRECIPITATION DEPTH
20.00 TRANSPOSITION DRAINAGE AREA

PATTERN

-00 .00 .00 .00 .00
-00 .00 .00 .00 .00
-00 -00 .00 -00 .00
.00 <00 .00 .00 .00
.00 .00 .00 .00 .00
.00 .00 .00 .00 .00
-00 .00 -00 .00 .00
.00 .00 .00 .00 .00
.00 .00 .00 .00 .00
.00 -00 -00 -00 -00
.00 .00 .00 .00 -00
.00 .00 .00 .00 -00
.00 .00 .00 .00 .00
.00 .00 -00 .00 .00
.00 .00 .00 -00 .00
00 .00 .00 -00 .00
.00 .00 .00 .00 .00
.00 -00 .00 .00 .00
.00 .00 -00 -00 .00
.00 .00 .00 .00 .00
.00 .00 .00 .00 .00
.00 .00 .00 .00 -00

.00
.00
-00
.00
.00
.00
.00
.00

.00
.00
.00
.00
.00
.00
.00
.00
.00
-00
.00
.90

.00
.00
.00
.00
.00
-00
.00
.00
.00
.00
.00
.00
.00
-00
.00
.00
.00
.00
.00
.00
.00
.00

.00
.00
.00
.00
.00
.00
-00
.00
.00
.00
.00
-00
.00
.00
.00
.00
.00
.00
.00
.00
.00

.00
.00
-00
.00
.00
.00
-00
.00
.00
.00
.00
-00
.00
.00
.00
.00
-00
-00
.00
.00
.00
.00

-00
.00
.00
.00
.00
-00
.00
.00
.00
-00
.00
.00
.00
.00
.00
.00
.00
.00
-00
.00

-00
.00
.00
.00
.00
-00
.00
.q0
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
-00
.00
.00
.00

-00
.00
.00
.00
-00
-00
.00
.00
.00
.00
-00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
-00
.00
.00
.00
.00
.00
.00
.00




.00 .00 .00 .00 .00 .00 .00 .00 .00 <00
.00 .00 .00 .00 .00 -00 .00 .00 -00 .00
-00 .00 .00 .00 -00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 -00 .00
32 JD INDEX STORM NO. 7
STRM 3.32 PRECIPITATION DEPTH
TRDA 50.00 TRANSPOSITION DRAINAGE AREA
0 PI PRECIPITATION PATTERN

.00 -00 .00 -00 .00 .00 .00 -00 .00 .00
.00 -00 .00 .00 .00 .00 .00 .00 .00 -00
.00 .00 .00 -00 .00 .00 .00 -00 -00 .00
.00 .00 .00 .00 -00 .00 .00 .00 .00 .00
-00 -00 .00 .00 .00 .00 -00 .00 .00 .00
i .00 -00 .00 -00 .00 .00 .00 .00 .00 .00
.00 -00 .00 .00 .00 .00 .00 .00 .00 .00
J .00 .00 -00 .00 .00 .00 .00 .00 .00 .00
.00 .80 .00 .00 -00 .00 -00 00 .00 -00
.00 .00 .00 .00 .00 -00 -00 .00 -00 .00
-00 -00 -00 .00 .00 .00 -00 -00 -00 .00
.00 .00 .00 -00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 -00 .00
.00 .00 -00 -00 -00 .00 -00 .00 .00 .00
.00 .00 .00 -00 .00 -00 -00 .00 .00 .00
.00 .00 .00 .00 -C0 .00 -00 -00 .00 .00
.00 -00 .00 .00 .00 .00 .00 -00 .00 .00
' -00 .00 .00 .00 .00 .00 -00 .00 .00 -00
‘ -00 .00 .00 .00 -00 .00 -00 -00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 -00 .00
.00 .00 .00 .00 .00 -00 .00 .00 .00 .00
.00 -00 .00 -00 .00 .00 .00 -00 .00 .00
.00 .00 -00 -00 .00 -00 -00 -00 .00 .00
| .00 .00 .00 .00 .00 .00 .00 .00 .00 .00
\ .60 .00 -00 -00 -00 .00 .00 .00 .00 .00
-00 -00 .00 -00 .00 .00 .00 .00 -00 .00
.00 .00 .00 .00 .00 -00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
j .00 .00 .00 -00 .00 .00 .00 .00 .00 .00
.00 -00 .00 .00 .00 .00 .00 -00 -00 .00
.00 .00 .00 -00 -.00 .00 -00 -00 <00 -00
.00 .00 .00 -00 -00 .00 .00 .00 .00 .00
-00 .00 .00 .00 .00 .00 00 .00 -00 .00
.00 -00 .00 .00 .00 .01 .01 .01 -01 .01
.01 .01 .03 .04 .04 .04 .04 .04 .04 -04
.01 .01 .01 .01 .01 .01 .01 -00 -00 -00
-00 -00 -00 .00 .00 .00 -00 -00 .00 .00
.00 .00 -00 .00 .00 .00 .00 .00 .00 .00
.00 .00 -00 -00 .00 .00 .00 .00 -00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
-00 -00 .00 .00 .00 .00 .00 -00 -00 -00
.00 .00 .00 .00 .00 .00 .00 -.00 -00 .00
.00 .00 -00 .00 .00 .00 .00 .00 .00 .00
-00 .00 .00 .00 .00 .00 -00 -00 .00 .00
.00 .00 -00 .00 .00 .00 -00 .00 .00 .00
- .00 .00 .00 .00 .00 .00 -00 -00 .00 .00
! .00 .00 .00 .00 .00 .00 .00 .00 -00 -00
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WARNING EXCESS AT PONDING LESS THAN ZERO FOR PERIOD. EXCESS SET TO ZERO
WARNING EXCESS AT PONDING LESS THAN ZERO FOR PERIOD. EXCESS SET TO ZERO
WARNING EXCESS AT PONDING LESS THAN ZERO FOR PERIOD. EXCESS SET TO ZERO
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RUNOFF SUMMARY
FLOW IN CUBIC FEET PER SECOND
TIME IN HOURS, AREA IN SQUARE MILES
PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN MAXTIMUM TIME OF
OPERATION STATION FLOW PEAK AREA STAGE MAX STAGE
* 6 ~HOUR 24-HOUR 72-HOUR
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APPENDIX C

Hydraulic Analysis for Preferred Alternative
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LabellUpstreamPDownstrean] Total |LengthConstructed Section Mannings]UpstreamDownstrearfUpstreamDownstrean'UpstreamD'ownstrearr HydrauligHydraulidAverage
Node Node |[System| (ft) Slope Size n Invert Invert | Ground | Ground Cover Cover Grade | Grade |Velocity
: Flow (f/ft) i Elevation| Elevation |Elevation| Elevation (ft) (ft) Line In |Line Qut} (ft/s)
{cfs) v (ft) @ .| ) () (ft) (ft)
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Wood/Patel
Hermosa Vista/Hawes Road Storm Drain and Basin Drainage Improvements October 19, 2005
Flood Control District of Maricopa County _ W/P # 042284.01
FCD 2004 C045
Preliminary Opinion of Probable Cost for Alternative 1
MAJOR SYSTEM ELEMENTS
ITEM DESCRIPTION UNIT PRICE  UNIT QUANTITY  AMOUNT
1 72" CMP Pipe "A" $190 LF 3,300 $627,000
2 78" CMP Pipe "B" $210 LF 1,400 $294,000
3 Basin "D" Excavation ' $6 ' CY 56,000 $336,000
4 Basin "E" Outlet Modification ' $50,000 EA 1 $50,000
5  Manholes $6,000 EA 15 $90,000
6  Diversion Structure $150,000 EA 1 $150,000
7  Landscaping $0.50 SF 413,820 $206,910
.SUBTOTAL MAJOR SYSTEM ELEMENTS $1,753,910
CONTINGENCIES:
Construction 30% $526,173
Engineering 7% $159,606
Construction Admin. 6% $136,805
TOTAL MAJOR SYSTEM ELEMENTS $2,576,494

1. Construction Contingencies @ 30% of the Total Construction Cost
2. Engineering Costs @ 7% of the sum of Total Construction Cost and Construction Contingencies

3. Construction Admin. @ 6% of the sum of Total Construction Cost and Construction Contingencies

LAND ACQUISITION:

ITEM DESCRIPTION UNIT PRICE  UNIT QUANTITY AMOUNT

1  Basin Land Acquisition' $915,000 LS 9.5 $915,000
TOTAL LAND ACQUISITION $915,000

TOTAL $3,491,494
| 1. Land Acquisition cost supplied by FCDMC

W:\2004Projects\042284-Culver_Hawes Basin\Costs\CMP_Pipe_Cost_Analysis.xIsAlter1
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Hermosa Vista/Hawes Road Storm Drain and Basin Drainage Improvements

October 19, 2005

Flood Control District of Maricopa County W/P #042284.01
FCD 2004 C045
Preliminary Opinion of Probable Cost for Alternative 2
MAJOR SYSTEM ELEMENTS v
ITEM DESCRIPTION UNIT PRICE UNIT QUANTITY AMOUNT
1 54" CMP Pipe "B" $140 LF 1,400 $196,000
2 2-66" CMP Pipe "C" $170 LF 5,000 $850,000
3 Basin "D" Excavation $6 CY 61,000 $366,000
4 Manholes $6,000 EA 8 $48,000
5 Diversion Structure $150,000 EA 1 $150,000
6  Landscaping $0.50 : SF 413,820 $206,910
SUBTOTAL MAJOR SYSTEM ELEMENTS $1,816,910
CONTINGENCIES:
Construction 30% $545,073
Engineering _ 7% $165,339
Construction Admin. - 6% $141,719
TOTAL MAJOR SYSTEM ELEMENTS $2,669,041
1. Construction Contingencies @ 30% of the Total Construction Cost
2. Engineering Costs @ 7% of the sum of Total Construction Cost and Construction Contingencies
3. Construction Admin. @ 6% of the sum of Total Construction Cost and Construction Contingencies
LAND ACQUISITION:
ITEM DESCRIPTION UNIT PRICE UNIT QUANTITY AMOUNT
1 Basin Land Acquisition" $915,000 LS 9.5 $915,000
TOTAL LAND ACQUISITION $915,000
TOTAL $3,584,041

1. Land Acquisition cost supplied by FCDMC




Hermosa Vista/Hawes Road Storm Drain and Basin Drainage Improvements
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October 19, 2005

Flood Control District of Maricopa County W/P # 042284.01
FCD 2004 C045 '
Preliminary Opinion of Probable Cost for Alternative 3
MAJOR SYSTEM ELEMENTS
ITEM DESCRIPTION UNIT PRICE UNIT QUANTITY AMOUNT
1 66" CMP Pipe "A" $170 LF 3,300 $561,000
2 72" CMP Pipe "B" $190 LF 1,400 $266,000
3 Basin "D" Excavation $6 CY 56,000 $336,000
4  Basin "E" Outlet Modification $50,000 . EA 1 $50,000
5 Manholes $6,000 EA 15 $90,000
6  Diversion Structure $1 50,000 EA 1 $150,000
7  Landscaping $0.50 SF 413,820 $206,910
SUBTOTAL MAJOR SYSTEM ELEMENTS $1,659,910
CONTINGENCIES:
‘Construction 30% $497,973
Engineering ' 7% $151,052
Construction Admin. 6% $129.473
TOTAL MAJOR SYSTEM ELEMENTS $2,438,408
1. Construction Contingencies @ 30% of the Total Construction Cost
2. Engineering Costs @ 7% of the sum of Total Construction Cost and Construction Contingencies
3. Construction Admin. @ 6% of the sum of Total Construction Cost and Construction Contingenpics
LAND ACQUISITION:
ITEM DESCRIPTION UNIT PRICE UNIT QUANTITY 'AMOUNT
1 Basin Land Acquisition' $915,000 LS 9.5 $915,000
TOTAL LAND ACQUISITION $915,000
TOTAL  $3,353,408

1. Land Acquisition cost supplied by FCDMC




Hermosa Vista/Hawes Road Storm Drain and Basin Drainage Improvements October 19, 2005
Flood Control District of Maricopa County ' W/P #042284.01
FCD 2004 C045

Preliminary Opinion of Probable Cost for Alternative 4

MAJOR SYSTEM ELEMENTS
ITEM DESCRIPTION UNIT PRICE UNIT QUANTITY AMOUNT
1 78" CMP Pipe "A" $210 LF 3,300 $693,000
, 84" CMP Pipe "B" $240 - LF 1,400 $336,000
T 3 Basin "D" Excavation ' $6 CY 56,000 $336,000
4  Basin "E" Outlet Modification $50,000 EA ' 1 $50,000
l 5  Manholes $6,000 EA 15 $90,000
S 6  Diversion Structure $150,000 EA 1 $150,000
- ‘ 7  Landscaping $0.50 SF 413,820 $206,910
' SUBTOTAL MAJOR SYSTEM ELEMENTS $1,861,910
. CONTINGENCIES: :
VoL
Construction 30% $558,573
l Engineering 7% $169,434
i Construction Admin. 6% . $145229
' TOTAL MAJOR SYSTEM ELEMENTS $2,735,146
[
l 1. Construction Contingencies @ 30% of the Total Construction Cost
N 2. Engineering Costs @ 7% of the sum of Total Construction Cost and Construction Contingencies

3. Construction Admin. @ 6% of the sum of Total Construction Cost and Construction Contingencies

' LAND ACQUISITION:
l ITEM DESCRIPTION UNIT PRICE UNIT QUANTITY AMOUNT
[ 1 Basin Land Acquisition' $915,000 LS 9.5 $915,000

. TOTAL LAND ACQUISITION $915,000

TOTAL $3,650,146
1. Land Acquisition cost supplied by FCDMC
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Hermosa Vista/Hawes Road Storm Drain and Basin Drainage Improvements October 19, 2005
Flood Control District of Maricopa County W/P # 042284.01
FCD 2004 C045
Preliminary Opinion of Probable Cost for Alternative 5
MAJOR SYSTEM ELEMENTS
ITEM DESCRIPTION UNIT PRICE UNIT QUANTITY AMOUNT
1 2-78" CMP Pipe "A" $210 LF 6,600 $1,386,000
2 2-84" CMP Pipe "B" $240 LF 2,800 $672,000
3 Basin "D" Excavation $6 CY 73,000 $438,000
4 Basin "E" Outlet Modification $50,000 EA 1 $50,000
5 Manholes $6,000 EA o 15 $90,000
6  Diversion Structure $150,000 EA 1 $150,000
7  Landscaping $0.50 SF 413’820 $206,910
SUBTOTAL MAJOR SYSTEM ELEMENTS $2,992,910
CONT. INGENCIES.‘
Construction 30% $897,873
Engineering ' 7% $272,355
Construction Admin. 6% $233,447
TOTAL MAJOR SYSTEM ELEMENTS $4,396,585
1. Construction Contingencies @ 30% of the Total Construction Cost
2. Engineering Costs @ 7% of the sum of Total Construction Cost and Construction Contingencies
3. Construction Admin. @ 6% of the sum of Total Construction Cost and Construction Contingencies
LAND ACQUISITION:
ITEM DESCRIPTION UNIT PRICE UNIT  QUANTITY AMOUNT
1 Basin Land Acquisition' $915,000 LS 95 ' $915,000
TOTAL LAND ACQUISITION $915,000
TOTAL $5,311,585

1. Land Acquisition cost supplied by FCDMC
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Hermosa Vista/Hawes Road Storm Drain and Basin Drainage Improvements . October 19, 2005
Flood Control District of Maricopa County ' W/P # 042284.01
FCD 2004 C045

Preliminary Opinion of Probable Cost for Alternative 6

MAJOR SYSTEM ELEMENTS :
ITEM DESCRIPTION UNIT PRICE UNIT. QUANTITY AMOUNT
1 72" CMP Pipe "A" $190 LF 3,300 $627,000
2 78" CMP Pipe "B" $210 LF 1,400 $294,000 -
3 Basin "D" Excavation $6 CY 77,600 $462,000
4 Basin "E" Qutlet Modification $50,000 EA 1 $50,000
5  Manholes $6,000 EA 15 $90,000
6  Diversion Structure $150,000 EA 1 $150,000
7  Landscaping $0.50 SF 413,820 $206,910
SUBTOTAL MAJOR SYSTEM ELEMENTS $1,879,910
CONTINGENCIES:
Construction ' _ 30% $563,973
Engineering ' 7% $171,072
Construction Admin. 6% $146,633
TOTAL MAJOR SYSTEM ELEMENTS $2,761,588

1. Construction Contingencies @ 30% of the Total Construction Cost
2. Engineering Costs @ 7% of the sum of Total Construction Cost and Construction Contingencies

3. Construction Admin. @ 6% of the sum of Total Construction Cost and Construction Contingencies

LAND ACQUISITION:
ITEM DESCRIPTION UNITPRICE  UNIT QUANTITY AMOUNT
1  BasinLand Acquisitionl $915,000 LS 95 $915,000

TOTAL LAND ACQUISITION $915,000

v TOTAL $3,676,588
1. Land Acquisition cost supplied by FCDMC
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Wood/Patel

Hermosa Vista/Hawes Road Storm Drain and Basin Drainage Improvements

October 19, 2005

Flood Control District of Maricopa County W/P #042284.01
FCD 2004 -C045
88th Street Option 1 : ‘ _ :
ITEM DESCRIPTION UNIT PRICE  UNIT QUANTITY AMOUNT
1 Pavement Replacement & Misc. $60 SY 580 $24,800
2 Rip Rap Spillway $65 - CY 45 $2,925
3 Regrading Channel / Landscaping $8,000 LS 1 $8,000
SUBTOTAL MAJOR SYSTEM ELEMENTS $35,725
CONTINGENCIES:
Construction 30% $10,718
Engineering 7% $3,251
‘Construction Admin. 6% $2,787
TOTAL MAJOR SYSTEM ELEMENTS $52,480

1. Construction Contingencies @ 30% of the Total Construction Cost
2. Engineering Costs @ 7% of the sum of Total Construction Cost and Construction Contingencies

3. Construction Admin. @ 6% of the sum of Total Construction Cost and Construction Contingencies

W:A2004Projects\042284-Culver,_Hawes Basim\Costs\CMP_Pipe_Cost_Analysis.xis
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Wood/Patel

Hermosa Vista/Hawes Road Storm Drain and Basin Drainage Improvements

October 19, 2005

Flood Centrol District of Maricopa County W/P # 042284.01
FCD 2004 C045
88th Street Option 2
ITEM DESCRIPTION UNIT PRICE  UNIT QUANTITY AMOUNT
1 Pavement Replacement & Misc. $60 SY 580 $34,800
2 Grate Inlet $30,000 EA i $30,000
'3 Regrading Channel / Landscaping $8,000 LS 1 $8,000
SUBTOTAL MAJOR SYSTEM ELEMENTS $72,800
CONTINGENCIES:
Construction 30% $21,840
Engineering _ 7% $6,625
Construction Admin. 6% $5,678
$106,943

1. Construction Contingencies @ 30% of the Total Construction Cost

TOTAL MAJOR SYSTEM ELEMENTS

2. Engineering Costs @ 7% of the sum of Total Construction Cost and Construction Contingencies

3. Construction Admin. @ 6% of the sum of Total Construction Cost

W:\2004Projects\042284-Culver._Hawes BasimCosts\CMP_Pipe_Cost_Analysis.xls

and Construction Contingencies




Wood/Patel

Hermosa Vista/Hawes Road Storm Drain and Basin Drainage Improvements

QOctober 19, 2005

Flood Control District of Maricopa County W/P #042284.01
FCD 2004 C045
88th Street Option 3
ITEM DESCRIPTION UNIT PRICE  UNIT QUANTITY AMOUNT
1 Gunite Inlet Channel $50 sY 1,000 $50,000
2 Inlet Headwall $400 CY 6 $2,400
3 2-8'x3'CBC $400 CY 59 $23,600
4 Outlet Headwall $400 CY 9 $3,600
5 Channel Crossings {existing homes) $5,000 EA 2 $10,000
6  Channel Inlets $15,000 LS 1 $15,000
7  Regrading Channel / Landscaping $8,000 LS i $8,000
8 Guardrail $40 LF 260 _ $10,400
SUBTOTAL MAJOR SYSTEM ELEMENTS $ 123,000
CONTINGENCIES:
Construction 30% $36,900
Engineering 7% $11,193
Construction Admin. 6% $9,594
TOTAL MAJOR SYSTEM ELEMENTS $180,687
LAND ACQUISITION:
ITEM DESCRIPTION UNIT PRICE  UNIT QUANTITY AMOUNT
1  Collection Channel Land Acquisition $95,300 AC 0.20 $19,060 .
SUBTOTAL LAND ACQUISITION $19,060
CONTINGENCIES : 10% $1,906
TOTAL LAND ACQUISITION $20,966
TOTAL $201,653

1. Construction Contingencies @ 30% of the Total Construction Cost

2. Engineering Costs @ 7% of the sum of Total Construction Cost and Construction Contingencies

3. Construction Admin. @ 6% of the sum of Total Construction Cost and Construction Contingencies

W:2004Profects\042284-Culver, Hawes Basin\Costs\CMP_Pipe_Cost_Analysis.xls
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Alternative 1
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HEC-1 Schematic for Preferred Alternative




DATE
06/05
06705
06/05

INC |

vOOD, PATEL & ASSOCIATE
2051 VEST NORTHERN, SUITE 100
PHOENIX, AR[ZOMA (602) 3I3S-8S00

REC_FC24.0WG |

RECOMENDED ALTERNATIVE

DRAVING NO.

avoy NVIQIRH3W

Q¥ 31Ln8 TVYNOIS

avo¥ NOWSI¥I

avoy HLYOMS 13

avod SIMVH

avod NVWVSSO0S




Site Area
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v

Culver Hawes Basin
Site Analysis - Hydrology

The Culver-Hawes Basin site
drains from the nortireasi to the
southwest The 404 wash divides
the site while smaller drainages are
braided throughout, adding diver-
sity to the topography. The 404
wash and small drainages south of
the 404 wash primarily fiow: into the
existing drainage chanrel along
Culver Street  Small washes north
of the 404 wash enter the existing
- channe! paraliel to Hawes Road

’ along the western edge of the site.

Water (Washes and Drainages)
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Culver Hawes Basin

Site Analysis - Landform

by SEG
Open flat topography viih Soth
op en F’ats clearly defined disecied washes
and shallow wide washes with
sandy bottoms

Pl T
Feavily disected area viik numer-
ous braided washes and upduial-
tng topography

Nonheastern Gently faling grade with rolling
fopography and undulating wash

Drainages comidors

Topography:

Drainages running across the sife have created a lopographic patierni that is
generally angular in character with sharp transitions in form. Large flat arcas
are dissecied by ous washes, offen braided. that cross the sife. There
15 roughly 26 feet of fall across the siie from the northeast corner i the south-
west corner. producing an average Slope of 2.7 percent across the sife with
slopes ranging from 1 percent to 4 percent
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Conceptual Grading Plan
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Plate 14.2

Conceptual Grading Plan with Aerial
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Vegetation and Ecology
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Site Analysis - Vegetation
Creosofe Bur-Sage
Dominant Vegetation:
Creosote Bush
\ Tranglelos! Bur-sage
> Secondary Vegetation:
. Falo Verde
2 Britflebush
% ?h s Barrel Spacies
F oy \ Deson Luptw
- ‘ \ Manicla
1
| b \
) ' . Cholla
i Dominan! Vegetation
At . Chawifrutt Cholla
, Prto v " antobust
honwood Barre! Speces
Crensote Bush Desert Luping
! Taangleleat Bu-sage  Woilbesty
Desert ikweed Masiula
Ragweed Beavera Prckly-pear
" Desert Broom Tier Chalia
Saguaro
Dominant Vegetation
"y - Saguaro
Secondary Vegetation
i Falc Verds Bitdlzbusth
£ A . Ironiwosd Barie! Spocos
' s Chainfrut Cholla Desert Lupine
" L M Creosols Bush Woilberny
. Tiengleleal Buy-sage  Meriof
. Desart Mithweud! Beaverail Prekly-paist
. Ragwesd Tiew Chotls
Dasert Broom
* Buckhorn Cholla
bRy
|
\ Declining Cholla
\;b———- - -~ AI
\
N
%
N - o 3
- v - il
Ecology
Scacran Desert hicie
Arizana Uplanid Subdivision
) . Sororan Palo Yerde Mixed Cacki - Mixed Shrud Sommunity
"-. Xeroripatian Desert Habitat
’ Surtable Habrat for noled speces.  Promuman! species obssived or eite
‘ B i cactus ferngincus pygmy-ow Sambel's quad
\ } iesset 'og-nosed bat deser! cottontad
e ‘ Lonoran deser tortoise Dummmangbivd
- Amercan peregrine faican
Site Area

PLATE 15



PLATE 16.1

Conceptual Planting Plan
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PLATE 16.2

Conceptual Planting Plan with Aerial
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Conceptual Planting Rendered Plan
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Landscape Character



Character Type: Sonoran Desert
Character Subtype Mountam Lands

Landscape Character ang
%ulixypaq Mariéopa Crmnty

Line — The dominant lines of this subtype include soft, slightly sloping
straight lines of the lower portion of the mountains (bajadas) abutting the
very angular, jagged, and bold lines associated with the upper slopes
and peaks of the mountains. Subordinate lines are those of the foothills
that are intermediate between the lower and upper portions of the unit.

Form — Essentially, three forms occur in this subtype—slightly sloping
plains (bajada), rounded to slightly jagged foothills, and the prominent,
rough, and concave form of the mountains.

Color — The colors associated with this subtype tend to be subtle grays,
blacks, reds, and purples depending on sun position. The vegetation
adds a general gray-green to the lower portions of this subtype but is
subordinate to the striking bold colors of the exposed rock with desert
varnish.

Texture — At this scale, the texture is attributed to the variation of form
close to the surface of the mountains. These variations cause shadow,
which give the mountain lands a general fine to course texture. Towards
the upper half of the mountain units where rock ouicroppings exists the
texture is course. Al the lower elevalions, the saguaro forests associ-
ated with the bajadas result in a fine texture.

Scale — The scale of the mountain lands varies, from a few hundred
acres to several thousand acres.

Composition — The mountains lands are of a feature landscape compos-
ing because of their vertical nature and visual presence in the land-
scape.

Bajada: Visual Character

Form — Flat predominately fan-shaped rectilinear form.

Line — Curvilinear line covers the surface of the bajada dominating the
horizontal line of the horizon.

Color - Grey greens are typical of the bajada and associated with the
native desert vegetation. Grays to blacks occur where bare rock exists
sometimes with green lichen.

Texture — The medium to course texture of this physical unit is caused by
the saguaro cactus poking out of the mass of tree and shrubs that typi-
cally blanket the land.

Scale — Scale is not articulated in this landscape because the dominant
element is vegetation.

Compaosition — The sloping nature of the bajada and associated wide
open views are typical of a panoramic landscape.

oothills
PhySical
Unit S

Bajada L)
 Physical | Unit *

Culver Hawes Basin
Site Analysis - Landscape Character
Site Specific Landscape Unit:

Natural Bajada
” ‘F' 3 ol £ o — A T — 2
“ ' AN : _' ’r." -
ﬁ\-. '_':-4. . W A - B '-'5-\ . = r:
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 Natural Bajada: Landscape Charactér Description

. The Bajada physical unit occupies approximately 5 percent of Mari- Suburban Bajada

- copa County. The Bajada is a slightly sloping landform exhibiting a P
. braided network of u-shaped shallow arroyos and shallow drainages. Natural FOOthl"S.
 Typically, this physical unit begins at the base of a mountain and Suburban Foothills

- extends downward to the valley plains. The sail, composed of pri-

~ marily detritus (eroded rock, sand, and silt) originating from the

. mountain slopes and peaks, is extremely fertile and provides excel
~ lent drainage. These soil conditions allow Sonoran vegetation to
 flourish, especially the saguaro, which typically requires excellent

. drainage for its small root system to function properly. The resulting

dense saguaro forests characterize the Sonoran Desert more than

-any other physical unit.
 Landscape Elements

: ~ Landform — Slightly downward sloping landform with surface undula-

tions.

3 Vegetation — Saguaro forests mixed with characteristic dense mixed

Sonoran vegetation including, palo verde, ocotillo, ironwood, and

- caclus.

Water form — Non-existent except for arroyos that occur within the
area and occasionally flow for very short durations because of sum-
mertime monsoon storms.

Rock form — Occasionally rock cockcrows occur that are void of veg-
etation.
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Key Viewpoints and Visual Character



Culver Hawes Basin
Site Analysis - Key Viewpoinis
and Visual Character

— A View from northwest corner of site fooking southeast

By

€
¥
v

— - —

o —— s

S

D

H view towards southeast from northeastemn I viewor 404 wash looking J Drainage channel along K View afong Culfver Street Jooking north
section of sife nerth Culver Street looking west PLATE 18
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Conceptual Basin Sections
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Property Line /
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Conceptual Basin Perspectives
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Hydrology



