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As part of the Phase IIAlternatives Formulation, Part 8, Volume 3 and Recommended Alternatives, 

Part 10, Volume 1 alternatives have been formulated. This report only deals with structural 

alternatives. Refer to Part 8, Volume 3 for no action or noustructural alternative analysis. For the 

purposes of this report, these alternatives have been evaluated for fatal flaws as well as for common 

sense solutions to existing problems within the Adobe Dam/ Desert Hills Area Drainage Master Plan 

(ADMP). 

The technical backup necessary to assess each of the alternatives formulated in the Phase I 

Alternatives Formulation & Preliminavy Analysis, Part 8, Volume 1 and 2 reports are included in this 

report. This report is meant to work hand in hand with the Phase IIAlternatives Formulation Report 

Part 8, Volume 3 and Recommended Alternatives, Part 10, Volume 1. This report actually functions 

as a technical appendix to the Part 8, Volume 3 and Part 10, Volume 1 reports. 

A number of data sources were needed to perform the technical backup for the preliminary 

alternatives and then to further adjust the recommended alternatives. Before presenting the technical 

backup methodology for each site, data sources are listed and some context on their origin is 

provided. The data sources for the analyses were as follows, but may not be limited to: 

o Existing studies used in analysis 

Phase I ,  Design Option Report Pinnacle Peak Road Bridge Over Skunk Creek, BR- 

922765, Performed by Wood1 Pate1 Associates in June, 1993. This report was used to 

establish an alternative that had already been mutually agreed upon by the City of 

Phoenix (Phoenix) and the Flood Control District of Maricopa County (FCDMC) for site 

number 1. The alternatives discussed in this report were carried forward for further 

analysis and cost estimation. 

Alt Formulation Report Part8vol4.doc Page 1 
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Split Flow Analysis Over Pinnacle Peak Road, CVL #98-0013,Perfomed by Coe & Van 

Loo in October, 2002. This report shows the flow split in Skunk Creek north ofpinnacle 

Peak Road that was used as a basis for alternative design for site number 1. 

Letter o f  Map Revision Request for Skunk Creek, City of Phoenix Contract No. SA- 

930222, Technical Data Notebook, Performed by Tetra Tech, Inc., Submitted to 

EMCONIOWT, and prepared for the City of Phoenix in November, 2002. This report is 

a LOMR reflecting water surface elevation changes within Skunk Creek from Interstate 

17 to the flood pool area of Adobe Dam. This report was necessary to reflect the 

construction of the Skunk Creek Landfill and associated levees; the Pinnacle Peak Road 

bridge, drop structure, and associated channelization; the Adobe Highlands residential 

development; and Paseo Highlands Park, located on the southeast comer of Pinnacle 

Peak Road and 35th Avenue. This LOMR impacts all of site number 1. 

Skunk Creek Watercourse Master Plan, Attachment 3, Hydrology Report, FCD 99-23, 

Performed by Tetra Tech, Inc. in August, 2001. This report was used as a foundation for 

all of the hydrology along the Skunk Creek Corridor. This impacts site numbers 2, 3, 8, 

9, 10, and 11. 

Skunk Creek Watercourse Master Plan, Attachment 7, Two Dimensional Hydraulic 

Model of the Confluence of Skunk Creek & Sonoran Wash at the CAP Canal, FCD 99-23, 

Performed by Tetra Tech, Inc. in July, 2001. This report was used to look at the breakout 

at site number 2 out of Sknnk Creek onto Interstate 17 north of the CAP Canal. 

Floodplain Delineation Study for Skunk Creek Between the Central Arizona Project and 

Happy Valley Road, Two-Dimensional Hydraulic Model, Performed by Tetra Tech, Inc. 

in June, 2002. This report was the basis for the alternatives at site number 2. The two- 

dimensional modeling that was performed in this report analyzed each of the alternatives 

looked at in the ADMP at site number 2. 

. Conceptual Plan for Desert Hills, Performed by RBF Consulting in July, 2004 for the 

Arizona State Land Department. This report is a data collection and processing effort, 

suitability analysis, and an analysis of future land use needs for the State Trust parcels 

located in the Desert Hills area. This report was useful to determine the proposed land 

uses for site numbers 4 and 5 

Alt Formulation Report Part8vol4 doc Page 2 
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Maricopa Coung Department of Transportation Construction Plans for: Carefree 

Highway - 7Ih Street to Cave Creek Road, Project No. 69003, Performed by Dibble & 

Associates Consulting Engineers and issued for public bidding in August, 1997. These 

plans were used to determine the capacity of drainage facilities located in the Carefree 

Highway. This information was used to analyze the altematives at site numbers 6 and 7. 

Apache Wash Hydrology Report for Apache Wash Flood Insurance Study, FCDMC 

Contract No. 89-66, Performed by Jeny R. Jones & Associates, Inc. in November, 1991. 

This report established the hydrology that was used for the Apache Wash Flood 

Insurance Study and site number 7. 

Apache Wash Flood Insurance Study, FCDMC Contract No. 89-66, Performed by Jeny 

R. Jones & Associates, Inc. in August, 1992. This report establishes the existing 

floodway/floodplain for Apache wash. This information was useful in the analysis of the 

altematives at site number 7. 

Hydrology Report, Rodger Creek Floodplain Delineation Study, Performed by Michael 

Baker Jr., Inc. in 1989. This report established the hydrology that was used for the 

Rodger Creek Flood Insurance Study and site number 9. 

Rodger Creek FloodDelineation Study, Performed by Michael Baker Jr., Inc. in 1990. 

This report establishes the existing floodwaylfloodplain for Rodger Creek. This 

information was useful in the analysis of the altematives at site number 9. 

Skunk Creek Floodplain Delineation Study, Technical Data Notebook, Performed by 

Montgomery Watson in 1997. This report establishes the existing floodway/floodplain 

for Skunk Creek north of the CAP. This information was useful in the analysis of the 

altematives at site numbers 2, 3, 8, and 11. 

o Stakeholder and Municipality information that was provided to JEF and used for analyses 

Ralph Goodall with the City of Phoenix provided updated cost estimates for the 

alternatives at site number 1. 

Randy Randolph with the Central Arizona Project provided excerpts from an internal 

hydrology report regarding reach 10 of the Granite Reef Aqueduct. These excerpts 

included hydrologic information about the design of the CAP Canal at site number 2. 
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Chris Plumb with MCDOT provided updated cost information for roadways in Maricopa 

County. These were very useful for the cost estimates provided for each of the analysis 

sites. 

Andy Wojakiewicz with MCDOT provided typical roadway sections and typical bridge 

sections for use in analyzing site numbers 3,4, 5, 6,7, 8, 9, and 10. 

Tom Loomis with the FCDMC provided GIs mapping related to his two-dimensional 

modeling north of the New River Road Bridge on Skunk Creek. This information was 

used to establish the extent of flooding that is not represented in the effective floodplain 

delineation study for site number 11. It is important to note that this FLO-2D modeling 

should also he used to determine final design of site number 11. 

o Additional information used for analyses 

The FCDMC provided GIs information at the beginning of this project. Aerial 

photography, contour information, existing floodway/floodplain information, assessor 

parcel information, and landuse information. This information was used in many diverse 

ways at each of the sites analyzed and will be documented further within. 

The ADMP has generated many deliverables such as new hydrology within selected 

areas, new floodplain delineations, a flood response plan, etc ... This information was 

used in the analysis of each of the sites and will be documented further within. 

SECTION 3: SITE ANALYSIS 

3.1 General 

This section is designed to discuss each individual site that was analyzed. It is organized by 

site. Each site is discussed in terms of problem description, methodology, design, plan and profile 

sheets, and cost estimates. Refer to Appendix B for supporting calculations by site number and 

alternatives schematics for alternatives that did not become the recommended alternative. 
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3.2 Individual Site Analysis 

3.2.1 Site Number 1 

Problem Description - In June of 1993 Wood Patel contracted with the City of Phoenix to 

perform an analysis of alternatives for design options of a bridge over Skunk Creek at 

Pinnacle Peak Road. This report, Phase 1, Design Option Report Pinnacle PeakRoadBridge 

Over Skunk Creek, BR-922765, Performed by Wood1 Patel Associates in June, 1993, looked 

at several options for bridges. From this report, the recommended alternative was Option C-1 

which provides a 100-year crossing at Pinnacle Peak Road and allows for future extension of 

the 35th Avenue to the north (Appendix B). In addition, its channel geometry provides a 

sediment transport rate comparable to the existing channelization to the north. 

Even though this alternative was recommended, what was actually built in 1995 was a four- 

span concrete box-girder bridge, a roller-compacted concrete drop structure located 

approximately 350 feet upstream of the bridge, and an excavated channel with soil-cement 

bank protection between the drop structure and the bridge. The excavated channel has a 

bottom width of 250 feet and continues, unlined, downstream of the bridge to the Adobe Dam 

reservoir area. After conversations with the City and Woodl Patel, it appears that the reason 

for downgrading the construction from the recommended alternative was because of 

budgetaly reasons. It was felt that it was better to build something that protected most of the 

time and improve it later when funds or cost sharing partners were available. 

In 2002 Tetra Tech, Inc. completed the Letter of Map Revision Reqnesffor Skunk Creek, City 

ofPhoenix Contract No. SA-930222, Technical Data Notebook. They submitted this report to 

FEMA, but as of this report it was unclear if it had been approved. This report identified a 

breakout from Skunk Creek downstream of the landfills and upstream of the drop structure 

across Pinnacle Peak Road. Also in 2002, Coe & Van Loo Consultants performed the Split 

Flow Analysis Over Pinnacle Peak Road, CVL #98-0013. This report took this breakout from 

Skunk Creek and carried it downstream through the park and back into the Adobe Dam 

reservoir impoundment area. This split flow analysis assumed that the entire 15,500 cfs 

breakout crossed Pinnacle Peak Road and entered the park site. Because of this breakout, the 

ADMP looked at this site and what could be done to eliminate this breakout and deliver the 

flows to the Adobe Dam reservoir area. 

JE FULLER Alt Formulation Report Part8vol4.doc Page 5 
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Methodology and Design - While researching this site, JEF found that considerable analysis 

has already been performed. The Phase 1, Design Option Report Pinnacle Peak Roadsridge 

Over Skunk Creek, BR-922765, performed by Wood Pate1 Associates in June, 1993 looked at 

several options at this particular location. After reviewing this report, JEF agrees with Wood 

Patel that Option C-1 is thc best alternative for this site. The methodology that Wood/Patel 

used follows generally accepted design methodology and makes the most economic sense. 

This option consists of a 320-foot span of Pinnacle Peak Road bridge crossing, a concrete 

stepped drop structure immediately downstream of the sonthem boundary of the Skunk Creek 

Landfill, a levee between the drop structure and landfill, and an incised channel downstream 

of the drop structure. The cross-sectional geometry of the channel is a trapezoid with 2:1 side 

slopes. Refer to Figure 3.1 for a plan view of this option. 

The drop strncture is a stepped concrete strncture with eight 2-foot high steps to dissipate 

energy. The levees will he keyed into the existing levee system for the landfill. All channel 

embankment lining consists of soil cement. The freeboard allowance for he 100-year flow 

condition is 1.5 feet. 

Comparisons of the 100-year water surface elevations of this option with those of the revised 

CVL model shows that the water surface does not increase at any cross sections. 

Based on the fact that this alternative has been recommended previously in other reports as 

well as further analysis by JEF and the ADMP team, this alternative has become part of the 

recommended alternative. 

Plan and Profiles - The plan and profile sheet was put together incorporating Wood/ Patel's 

Option C-1 with updated aerial photography and topography. Existing utilities are shown in 

the plan view, but actual depths of these utilities are unknown. The profile shows the 

proposed condition in conjunction with the existing condition profile. The effective FIS 

design flow (100-year) of 39,000 cfs is also provided. Refer to Figure 3.2 for the Plan and 

Profile of Site Number 1 and Appendix B for all supporting data. 
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Cost Estimates -Since this alternative has already been recommended to the City, JEF talked 

with Ralph Goodall at the City and found that preparations had already been made to include 

this project into the City's Capital Improvement Program (CIP). Cost estimates for this 

alternative were provided by the City of Phoenix, so any further cost estimate preparation 

would be unnecessary. Refer to Table 3.1 for cost estimates for Site 1. 
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Figure 3.1 

Plan View of Site Number 1 
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Figure 3.2 

Plan and Profde of Site Number 1 
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Remove Structures 

Misc.Removal and Other Work 
-- 

Waterline Relocation 

Traffic Signals (Per Intersection) 

Contingent (20%) 

TOTAL 

L.S. 

L.S. 

Each 

Each 

L.S. 

1 .OO 
-- 

1 .OO 

$1 5,000.00 

$50,000.00 

$0.00 

$1 5,000.00 

$0.00 

$50,000.00 

$2,090,838.71 

$12,545,032.24 - 
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Note: Costs provided by the City of Phoenix. This job has already been sent out for design 

bid. 

No edits were made to the cost estimates at this time. 

3.2.2 Site Number 2 

Problem Description - In 1990, Coe &Van Loo used HEC-2 to estimate the 100-year 

floodplain limits for Skunk Creek upstream of the Central Arizona Project Canal (CAP) 

(Appendix B) and to estimate the amount of discharge that breaks away from Skunk Creek in 

the effective Flood Insurance Study. Their findings were as follows: 

Approximately 3,000 cfs breaks out to the west across 1-17. 

Approximately 5,000 cfs breaks out to the south into the CAP Canal on the 

west side of the Skunk Creek Overchute. 

Approximately 1,000 cfs break out to the south into the CAP Canal on the 

east side of the Skunk Creek Overchute. 

Approximately 1,000 cfs breaks out to the south into the CAP Canal on the 

west side of the Sonoran Wash Overchute. 

Alt Fonnulat~on Report PartXvol4 doc Page 11 
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Approximately 200 cfs breaks out south into the CAP Canal on the east side 

of the Sonoran Wash Overchute. 

And approximately 16,600 cfs continues down the Skunk Creek channel 

corridor. 

In 1997 Montgomery -Watson accepted the Coe & Van Loo study for the Skunk Creek 

Floodplain Delineation Study 

In 2001 Tetra Tech, Inc. performed the Skunk Creek Watercourse Master plan (WCMP) and 

identified flooding across 1-17 upstream of the CAP. This flooding is sumlnarized in the 

Skunk Creek Watercourse Master Plan, Attachment 7, Two Dimensional Hydraulic Model of 

the Confluence of Skunk Creek & Sonoran Wash at the CAP Canal, FCD 99-23. This 

attachment was added to the Watercourse Master Plan because of the very complex problem 

of a very broad floodplain in the confluence area in combination with the structures 

associated with the CAP. The FCDMC was interested in better defining the following: 

The 100-year water surface elevations, limits of flooding, and flow patterns 

upstream and downstream of the CAP. 

The location and magnitude of flow that would break out of the Skunk 

CreeWSonoran Wash corridors during the 100-year flood event. 

The associated hydraulic parameters associated with the 100-year event such 

as depths, velocities, etc ... 

The location and type of hydraulic controls. 

The modifications needed to contain the 100-year event within the Skunk 

CreeWSonoran Wash corridors. 

The ability of the CAP overchute structures to accommodate the 100-year 

event. 

The impact of the two dimensional analysis results on the starting water 

surface elevations specified in the existing FIS studies on Skunk Creek and 

the initial FIS study for Sonoran Wash. 

The recurrence interval of the initial breakout flow across 1-17, 

Alt Formulat~on Report PartSvol4 doc Page 12 
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The following is summary of the results found in this initial two dimensional modeling: 

The 100-year starting water surface elevation for Skunk Creek was estimated 

at 1533.7 by two dimensional modeling which compares to a starting water 

surface elevation of 1532.5 that was used for both the effective FEMA study 

and the Tramonto CLOMR. 

The 100-year starting water surface elevation for Sonoran Wash was 

established as 1532.1. 

The breakout flow across 1-17 is 6,400 cfs, has an average depth of 2.5 feet, 

and a total volume of 76,800 acre feet. 

The overchute structures are capable of passing the combined 100-year event 

from Skunk Creek and Sonoran Wash assuming that flow is directed to them 

by raising the upstream embankment so that the design flow is actually 100- 

year instead of 50-year. However, the extent of local scour upstream and 

downstream of the structures was not evaluated. These results assumed that 

ponding behind the proposed levee improvements upstream of the CAP are 

allowed to occur. 

The earliest breakout flow was noted to be 14.20 hours at 1-17, This 

corresponds to a total discharge of approximately 17,600 cfs on the Skunk 

Creek Hydrograph which also corresponds to approximately a 26-year 

recurrence interval on the discharge frequency curve. 

Table 3.2 shows the comparison of this study with the Coe &Van Loo study 

with respect to breakout locations and magnitude. 

Table 3.3 is a summarization of levees that were modeled in this report to 

contain the flows. 
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Breakout Discharge 

I 
they are combined since they are different size hydraulic structures. 

I 
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One of the outcomes of the WCMP, was the recommendation that the two dimensional 

Location Description 

modeling be extended to include Buchanan Wash to the west and extend downstream to 

Happy Valley Road. In 2002, The FCDMC contracted with Tetra Tech, Inc. to perform this 

modeling. As a result of this, the Floodplain Delineation Study for Skunk Creek Between the 

upstream of the CAP 

East side of Study area 

upstream of the CAP 

Central Arizona Project and Happy Valley Road, Two-Dimensional Hydraulic Model, was 

performed. This two-dimensional study expanded on the previous studies and includes the 

following analyses for both the 100-year and Standard Project Flood (SPF) events: 

An expanded two dimensional analysis of existing conditions. The Skunk 

Creek study limits are from Happy Valley Road (downstream limit) to the 

Alt For~nnlation Report PartSvol4.doc Page 15 
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CAP. Buchanan Wash, from the CAP to its confluence with Skunk Creek. 

is also included in the study area. 

A floodplain analysis for the area west of 1-17, 

Two pre-development condition models; one without the CAP and another 

without 1-17 or the CAP. 

An analysis of widening the CAP overchutes as a possible remedial 

alternative. 

An analysis of extending the existing levee system to contain breakout 

flows. 

The results from this study are as follows: 

The existing condition model confirmed bre&outs north of the CAP over I- 

17 in both the 100-year and SPF flood events. The 100-year breakout goes 

over the canal and ponds on the north side of the CAP and in the medians. 

The existing condition model showed that significant ponding occurs north 

of the CAP on Buchanan Wash. This ponding causes significant attenuation 

in the model that is not accounted for in the effective FIS hydrologic model. 

The land in the ponding area is presently owned by the State of Arizona. 

The predevelopment models show that the flows were fairly well contained 

only after 1-17 was built. The addition of the CAP only helped to contain the 

flows within the system. 

Widening the overchutes does not help to alleviate the flooding problems 

within the system. Flow still breaks out over 1-17 north of the CAP. 

s Extending the levees upstream from current location to the CAP, and north of 

the canal, on both the east and west sides effectively confines the flows in the 

channel corridor during the 100-year event. During the SPF event, there is 

some backwater leaving the channel through the opening between the Corp 

of Engineers (Corp) levees and the City of Phoenix landfill levees. The costs 

of these levees are summarized in tables 3.4 and 3.5. 
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Table 3.4 

2D Report Levee Cost Estimates for Site Number 2 (Soil Alluvium Toe-Down) 

Location 

East bank from 

existing levee to 

CAP 

East bank from 

CAP to end 

West bank from 

existing levee to 

CAP 

West bank from 

CAP to end 

Total 

*Construction cost = 

Height 

(feet) 

$62.50 per cubic yard, per FCDMC. 

High 

6 

12 

6 

7 

Length 

(Feet) 

4,600 

1,200 

3,000 

2,000 

Low 

2 

3 

1 

1 

Avg. End Area 

(sq ft) 

Volume 

(CU yd) 

Avg. 

3.3 

6.6 

3.1 

3.8 

Levee 

78 

251 

85 

89 

Levee 

13,289 

11,156 

9,444 

6,593 

Construction Cost 

Toe- 

Down 

135 

135 

135 

135 

Toe- 

Down 

23,000 

6,100 

15,000 

10,000 

- 

Levee 

$830,600 

$697,300 

$590,300 

$412,100 

$2,530,300 

Toe-Down 

$1,437,500 

$375,000 

$937,500 

$625,000 

- 

$3,375,000 

Total 

$2,268,100 

$1,072,300 

$1,527,800 

$1,037,100 

$5,906,000 
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The ADMP was tasked with formulating alternatives that would solve the flooding across I- 

17 as well as the flooding that would occur upstream of the Corp of Engineers levees. The 

Corp of Engineers levees are upstream of the crossing of Skunk Creek and 1-17, These 

levees, however, do not extend all of the way to the CAP. The aforementioned modeling 

shows that the 100-year flow backs up in the levee area and "end runs" the levees to both the 

east and west. New development currently exists to the east and established businesses and 

residences exist to the west between 1-17 and the back side of the Corp. of Engineer's levees. 

Methodology and Design -Because of the extensive modeling that has already been done in 

this area, JEF used this information along with basin analysis information performed by JEF 

above the CAP to formulate alternatives. The previous studies looked at widening the 

overchntes, and extending the levees, but did not look at the idea of creating a 

retentionldetention area upstream of the CAP to attenuate the flow downstream. Refer to the 

WCMP and the two dimensional modeling report for modeling details regarding levee 

extension and overchute widening that was discussed in the Problem Description section of 

this reoort. 
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For attenuation modeling (retention, detention, etc.) north the CAP, JEF looked at the volume 

that would need to be captured, how much land area it would take, and at what rate the flow 

would need to be released. However, this alternative was discarded in phase 1 based on the 

following reasons: 

At a cost of 5.3 million dollars it would be vely expensive and would not 

address the inundation of homes between the Carp levees and 1-17 

downstream of the CAP. 

Maintenance would be very expensive and difficult. The sediment yield to 

assure performance would be based on 63 square miles times 0.3 acre-feet 

per square mile per year, which is equal to 19 acre-feet per year. This would 

mean that the basin would fill in with sediment within 58 years without 

maintenance. Also it may need an additional 330 acre-feet for the 100-year 

event of inflow sediment. 

Additional top0 would be required to analyze further. 

This alternative does not address the SPF event at all 

Along with the recommendations from both the WCMP and the additional two dimensional 

modeling report, JEF is recommending that the Corp levees be extended north until they tie 

into the CAP (4,600 from the east bank to the CAP and 3,000 feet from the west bank to the 

CAP). Additionally, a levee north of the CAP along 1-17 is recommended (Approximately 

2,000 feet of levee) to stop overtopping of the 1-17, Refer to Table 3.4 for approximate 

lengths of levee extensions. 

Based on the fact that this alternative has been recommended previously in other reports as 

well as further analysis by JEF, such as the upstream basin analysis, and the ADMP team 

discussions, this alternative has become part of the recommended alternative. 

Plan and Profiles - The plan and profile sheet was put together with updated aerial 

photography and topography. Existing utilities are shown in the plan view, but actual depths 

of these utilities are unknown. The profile shows the proposed condition in conjunction with 

the existing condition profile. The design flow (100-year) for Skunk Creek, taken from the 

WCMP, of 26,513 cfs and Sonoran Wash of 9,825 cfs is provided. Refer to Figure 3.3 for the 
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Plan and Profile of Site Number 2. Figure 3.4 shows typical levee cross sections for Site 

Number 2 and Appendix B for all supporting data. 

Cost Estimates - Cost estimates for this alternative were performed by JEF. Two different 

types of levees were looked at in this cost estimate. First JEF looked at levees with concrete 

toe-downs. Second costs were prepared for cement soil alluvium toe-downs. 

Once these costs were established, it was necessary to provide a range of costs based on the 

land needed to construct the levees. The lower range cost was based on the amount of land 

needed if only the footprint of the levees was purchased. This is obviously going to be a cost 

that is too low based on the fact that it would be very difficult if not impossible to purchase 

just the land under the footprint of the levees. Because of this, an upper range was 

established based on the purchase of every parcel that the levees crossed in any way. The 

actual cost is going to fall somewhere between these two. At the time of the analysis (July, 

2004), the land costs are assumed to equal $1.50 per square foot of raw ground or $65,340.26 

per acre as provided by the FCDMC. Refer to Table 3.6 for cost estimates for Site Number 2. 
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Figure 3.4 

m Typical Levee Cross Sections for Site Number 2 
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3.2.3 Site Number 3 

Problem Description -During the process of identifying problem areas within the ADMP 

study area, the ADMP team noticed that where Cloud Road bends north and transitions into 

27th avenue (Appendix B), the existing alignment is located within the 100-year floodway of 

Skunk Creek. The ADMP team identified this site because of two major reasons. One, the 

high hazard potential of the roadway "washing out" would create a major public safety 

hazard and two; access north could be completely cut off due to the fact that the only other 

access to this area, at Skunk Creek and Desert Hills Drive, is a low water crossing. 

Methodology and Design -Four structural alternatives were considered for site number 3. 

Each alternative was analyzed using the FIS models established by Montgomery Watson in 

1997. The 100-year FIS flow that was used for design at Site Number 3 is 27,700 cfs. 

The first alternative was to realign the existing roadway so that it was outside of the 

floodway. This alternative would be an all weather access that has a raised roadway 

embankment that is above the 100-year base flood elevation. The embankment would be 

protected. 

This alternative would remove approximately 12 acres from the floodplain, but would require 

the "taking" of private property for right-of-way. The roadway would not be built to 

accommodate FEMA freeboard requirements and could cause potentially higher noise levels 

to existing homeowners due to the roadway being closer to the residences. This alternative 

also included the removal of the existing roadway so that the floodway could be opened up. 

The second alternative was exactly the same as the first one with the exception being that the 

roadway is raised to accommodate the FEMA freeboard requirements. This would allow for 

redelineation of the floodplain so that structures currently considered in the floodplain could 

officially be removed altogether. 

The third alternative was to build a bridge structure the entire length of the floodplain along 

the existing roadway alignment. This alternative would not require the acquisition of more 

right-of-way, but would require much higher construction costs. This alternative would not 

remove any existing structures from the floodplain. 
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The final alternative at Site Number 3 was construct floodwalls and erosion protection to 

protect the existing roadway alignment. This alternative would also not require any right-of- 

way costs, but because of the high velocities in the area, would require high construction 

costs. No existing structures are removed from the floodplain with this option and 

reconstruction of the floodwalls and erosion protection is very likely due to the high 

probability of "washouts". 

The ADMP team looked at these alternatives and decided that the preferred alternative for 

this site was the first one. This decision was based on the fact that it addresses the public 

safety issue as well as providing access to the northern area with the lowest current and future 

costs associated with it. 

As the team moved into the recommended alternative phase of the project, this site was 

dropped. Access to the north became the driving factor by the team. Site Number 8, a new 

bridge structure spanning the floodplain of Skunk Creek at Desert I-Iills Drive, also provides 

access to this same area. Since the bridge would be located on a major arterial road it became 

much more desirable to the team than Site Number 3. The fact that Site Number 3 is not 

included in the recommended alternative means that the possibility exists for roadway 

"washouts". 

Plan and Profiles - The plan and profile sheet for the preferred alternative at this site was 

put together with updated aerial photography and topography. Existing utilities are shown in 

the plan view, but actual depths of these utilities are unknown. The profile shows the 

proposed condition of the new roadway. The design flow (100-year) for Skunk Creek of 

27,700 cfs is provided. Refer to Figure 3.5 for the Plan and Profile of Site Number 3. Figure 

3.6 shows typical roadway sections for Site Number 3 and Appendix B for all supporting 

data. 

Cost Estimates - Cost estimates for this alternative were performed by JEF. As was 

discussed for Site Number 2 a range of costs based on the land needed to construct the 

roadway was necessaly. The lower range cost was based on the amount of land needed if 

only the right-of-way of the roadway was purchased. This is obviously going to be a cost that 

Alt Formulatton Report Part8voM.doc Page 25 



ADOBE DAM/ DESERT HILLS AREA DRAINAGE MASTER PLAN 

is too low based on the fact that it would be very difficult if not impossible to purchase just 

the land needed for right-of-way. Because of this, an upper range was established based on 

the purchase of every parcel that the right-of-way came in contact. The actual cost is going to 

fall somewhere between these two. At the time of the analysis (July, 2004), the land costs are 

assumed to equal $1.50 per square foot of raw ground or $65,340.26 per acre as provided by 

the FCDMC. Refer to Table 3.7 for cost estimates for Site Number 3. 
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Figure 3.5 

Plan and Profde of Site Number 3 
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TYPICAL SECTION FOR CLOUD ROAD TO 27TH AVE 
Rural Collector Road (ot Section Line) 

%id ihickness = 13" 

SECTION NO. 1 

TWICAL SECTION - ALL OTHERS 
Rurar Coilector Rood (Minw) 

NOTE: PER MCDOT 93 ROADWAY OESIGN MANUAL 

Figure 3.6 
Typic#! Sections for 

Site Numbrar 3 

Figure 3.6 

Typical Roadway Sections for Site Number 3 
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DESIGN CRITERIA 
60 mph Design Speed, Rural Major Collector, 4% MSE - R = 1,600 ft, MCDOT 1993lAASHTO 2001 Standards, 300' Minimum Vertical Curves, and a potential fatal flaw of nbt meeting the design criteria and potential profile 

conflicts that may exist at Cloud Road. 

ACTUAL RESULTS 
40 mph Design Speed 

Minimum Radius = 400 ft 
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3.2.4 Site Number 4 

Problem Description - Site Number 4 (the area between 7'h Avenue and 15" Avenue and 

between Joy Ranch Road and Cloud Road) (Appendix B) was identified by the ADMP team 

during the process of problem identification. The hydrology in this area showed that there is 

a flow breakout that occurs from Desert Lake Wash that was not accounted for in the Skunk 

Tank Wash Hydrology. JEF performed a FLO-2D analysis that encompassed the area 

between 12Ih Street and 15 '~  Avenue east and west and between Saddle Mountain Road and 

the Carefree Highway north and south. This FLO-2D analysis showed where this flow 

breakout occurred and defined how much of the flow went in each direction. Refer to Part 3, 

Volume 2 for the results of the FLO-2D analysis. Flow for Site Number 4 floods existing 

structures and inundates the roadway system. More specifically, the flow that crosses Joy 

Ranch Road from the north and flows across the State Land Parcel currently intersects 7" 

Avenue between Joy Ranch Road and Cloud Road. It then continues west into Skunk Tank 

Wash, flooding several structures along the way. At the Skunk Tank Wash Confluence the 

flow combines with the Skunk Tank Wash flows coming from the north. The combined flow 

then continues west until it dumps into Skunk Creek. 

The main issues with this site is to lower the peak discharge to a level that would protect the 

residences in danger and to manage the flow in such a way that it can be conveyed through 

the system so that it does not inundate the roadway system or spread into inhabited 

properties. 

Methodology and Design -Design flows for this site came from a HEC-1 model performed 

by JEF that was built in the following manner (Refer to Figure 3.8): 

The flows crossing Joy Ranch Road east of 7th Avenue were derived from 

the previously stated Flo-2D analysis performed in Part 3, Volume 2 with 

modifications to add cross sections for determining flows along the northern 

edge of Joy Ranch Road just east of 7'h Avenue and along the eastern edge 

of 7Ih Avenue between Joy Ranch Road and Lavitt Lane. These two cross 

sections are numbers 20 and 21 and are shown on Figure 3.7. The 
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combined hydrograph of FLO-2D section numbers 20 and 21 were entered 

into HEC-1 using QI records. 

Skunk Tank Wash Subbasins S17 and S18 were modeled as one subhasin 

using the Green and Ampt parameters reported in the Cave Creek WCMP 

and new S-Graph parameters. Also, suhhasin S18 was modified to reflect 

the portion of watershed intercepted by Channel CH4A (Refer to Figure 

3.12). 

Subbasins S19 and S20A were not modeled. Instead, a unit discharge of 

1,000 cfs per square mile was used to estimate a peak discharge from these 

areas. That peak estimate was added directly to the HEC-1 results to get the 

design discharge. 

Refer to Figure 3.8 for a map of snbhasin layout. Refer to Appendix B for details regarding 

the FLO-2D modifications, hydrograph manipulation spreadsheets, and the HEC-1 model. 

Once the hydrology was finalized, the ADMP team looked at an alternative that would 

intercept the overland flow prior to the overtopping of 7Ih Avenue between Joy Ranch Road 

and Lavitt Lane (CH4A) and convey it under three driveway accesses (CLV4A, CLV4B, and 

CLV4C) and eventually under Joy Ranch Road (CLV4D). The design discharge for CH4A, 

CLV4A, CLV4B, CLV4C, and CLV4D is 200 cfs. The interceptor channel (CH4B) would 

then continue from Joy Ranch Road parallel to 7" Avenue for approximately 3,400 feet 

where the natural channel bends 90 degrees to the west and convey the flow under 7" Avenue 

into a culvert crossing (CLV4E). The design discharge for CH4B and CLV4E is 1,350 cfs. 

At this location the flow will need to he reduced so that it is a manageable level continuing 

through the rest of the channel system. This is accomplished by diverting the flow through an 

offline detention basin (4B). Basin 4B will require 60 acre-feet of volume to function 

correctly. The basin depicted within the context of this report was designed to he 10 feet 

deep. The control/spillway structure will require a design that allows all but 420 cfs of inflow 

hydrograph to enter into the basin. Refer to Appendix B under the heading for Site Number 4 

for an overall layout of this entire system. 

Channel CH4C will convey the reduced peak discharge from 7th Avenue to 11" Avenue 

where it will convey through another culvert crossing (CLV4F). The design discharge fot 

CH4C and CLV4F is 420 cfs. Channel CH4D will then continue from 1 lth Avenue to 15th 
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Avenue where it will convey under the roadway (CLV4G). The design discharge for CH4D 

and CLV4G is 800 cfs. Channel CH4E will then continue west until it converges with flow 

that is coming from the north. The design discharge for CH4E is 1,500 cfs. 

Flow coming from the north in what is designated as Skunk Tank Wash enters an online 

detention basin (4C). Basin 4C will require 71 acre-feet of volume to function correctly. The 

basin depicted within the context of this report was designed to be 10 feet below the natural 

grade of Maddock Road which serves as the outlet. The outlet at Maddock Road (CLV4H) is 

designed for 2,150 cfs and establishes a rating curve for Basin 4C. Basin 4C does not, 

however, reduce the peak enough as to make it manageable downstream. Therefore, an 

offline basin (4B) is necessary to reduce the peak to a manageable level. Basin 4B will 

require 65 acre-feet of volume to function correctly. The basin depicted within the context of 

this report was designed at 15 feet deep. The controlispillway stmcture will require a design 

that allows all hut 1,100 cfs of inflow hydrograph to enter into the basin. 

Channel CH4H will take the flow not entering the detention basin and convey it from 

Maddock Road to the confluence with Channel CH4E. The design discharge for CH4H is 

1,100 cfs. Channel CH4I will then convey the flow from the confluence to just west of 19Ih 

Avenue. Crossings at both 17" Avenue and 19 '~  Avenue (CLV4I and CLV4J) are proposed 

to he ford crossings on grade. The design discharge for CH41, CLV41, and CLV4J is 2,810 

cfs. Channel CH4I is also proposed to be a regrade of the existing wash so that the intent of 

the design is to provide bank-full capacity for something less than the 100-year flow, with the 

full 100-year flow being conveyed in a "floodway" (encroached) section that surcharges the 

channel by less than 1 foot. 

The channels for Site Number 4 were designed using normal depth calculations and using the 

FlowMaster program distributed by Haestad Methods. The roadway crossings were designed 

using the HY8 computer program as distributed by the University of Florida, McTrans Center 

for Microcomputers in Transportation. FlowMaster output, HY8 printouts, and basin design 

calculations can also be found in Appendix B under the Site Number 4 Heading. 

This alternative remedies many of the flooding issues happening along 7Ih Avenue, and the 

east branch of Skunk Tank Wash. It handles the breakout flows and the flooding onto 7" 

Avenue by providing an all weather access crossing. However, it does not help two floodway 

residences upstream of the confluence in Skunk Tank Wash and may not completely remove 

IE F'IKLER Alt Forrnulat~on Report Part8voM doc Page 32 



0 ADOBE DAM/ DESERT HILLS AREA DRAINAGE MASTER PLAN 

the flood hazard downstream of the confluence. This is because the floodway residences are 

located very low i11 comparative elevation to the bottom of the flood hazard area or wash 

bottom. This is an expensive alternative that will require extensive maintenance within the 

flood structures themselves. 

As the team moved into the recommended alternative phase of the project, this site was 

dropped. It was decided that the cost of this alternative and the fact that public acceptance of 

the large basins and channels would be low did not justify moving it into recommended 

alternative. It was recommended that the residences located within the floodway be included 

in the Floodprone Property Acquisition Program (FPAP). Since Site Number 4 is not 

included in the recommended alternative, flooding will continue to occur in the manner in 

which it currently does. 

Plan arld Profiles - The plan and profile sheets were put together with updated aerial 

photography and topography. Existing utilities are shown in the plan view, but actual depths 

of these utilities are unknown. The profile shows the proposed condition of the new channel 

along with the existing grade profile. The design flow (100-year) for the design is depicted 

on each ofthe individual sheets. Refer to Figures 3.9,3.10,3.11, 3.12, and 3.13 for the Plan 

and Profiles of Site Number 4 and Appendix B for all supporting data. 

Cost Estimates - Cost estimates for this alternative were performed by JEF. As was 

discussed for Site Number 2 a range of costs based on the land needed to construct the 

channels and basins was necessary. The lower range cost was based on the amount of land 

needed if only the right-of-way of the channels and basins was purchased. This is obviously 

going to be a cost that is too low based on the fact that it would be very difficult if not 

impossible to purchase just the land needed for right-of-way. Because of this, an upper range 

was established based on the purchase of every parcel that the right-of-way came in contact. 

The actual cost is going to fall somewhere between these two. At the time of the analysis 

(July. 2004), the land costs are assumed to equal $1.50 per square foot of raw ground or 

$65,340.26 per acre as provided by the FCDMC. Refer to Table 3.8 for cost estimates for 

Site Number 4. 
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Figure 3.7 

FLO-2D Cross Section Layout for Site Numbers 4 and 5 
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Figure 3.8 

Subbasin Layout for Site Numbers 4 and 5 
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Figure 3.9 

Plan and Profile for Site Number 4 (Sheet 4A) 

JE FULLER Alt Formulation Report PartSvol4.doc Page 36 
nmmail d a-. IIK. 



ADOBE DAM/ DESERT HILLS AREA DRAINAGE MASTER PLAN 3 
BneN0.4 

SKUNKTANK WISH 
IMPROV61YIUFIB 

DESIGN FLOW = B00 ds (1WYR) 
FROM STA 90+00 TO 43rS 

DESIGN FLOW =420 ds (1WYR) 
F R M ~ ~ ~ S I S O T O S B + B O ~  

DESIGN FLOW 0 1.350 dr (1WYR) 
F R O M S T A E 8 + 6 0 T O ~  

Figure 3.10 

Plan and Profile for Site Number 4 (Sheet 4B) 
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Figure 3.12 

Plan and Protile for Site Number 4 (Sheet 4D) 
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Figure 3.13 

Plan and Profde for Site Number 4 (Sheet 4E) 
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Cost Estimates for Site Number 4 

I Note: Land costs are assumed to equal $1.50 per square foot raw ground and is only the footprint of the structural alternative. This is equal to $65,340.26 per acre. (July, 2004) 

14 - Undeveloped Parcels SF I $ 1.50 1 2607718 $3,911,577 - $ 3,911,577 
18 - Developed Parcel SF 1 $ 1.50 1987584 $2,981,376 18 / $ 185,000 $3,330,000 $6,311,376 

1 Totals $6,892,953 $ 3,330,000 $10,222,953 

a '  
Alt Formulation Report PartSvol4.doc Page 4 1 



m ADOBE DAM/ DESERT HILLS AREA DRAINAGE MASTER PLAN 

a 
Alt Formulat~on Report PartXvol4 doc Page 42 

UK 

Table 3.8 

Cost Estimates for Site Number 4 

Summary 
Minimum Costs Maximum Costs 

Range of Costs 

Number of Parcels negatively Impacted / 32 
Number of Parcels posltlvely Impacted 1 48 (Approx~mately) 

$ 8,162,760 / $ 16,133,613 

Note: All parcel and structure data based on 2002 parcel and aerial data. 
I 
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3.2.5 Site Number 5 

Problem Description - Site Number 5 (located between 7fi Street and Central Avenue east 

and west and between Irvine Road and the Carefree Highway north and south) (Appendix B) 

was identified by the ADMP team during the process of problem identification. Overland 

flow coming from the northern area of Desert Hills, between the New River Road and 1 2 ~ ~  

Street, either uses 7th Street from Saddle Mountain Road to Cloud Road as a flow corridor or 

it crosses 7"' street around Desert Hills Drive and flows south through a developed area until 

it intersects Joy Ranch Road where it crosses and continues across the Arizona State Land 

Department (ASLD) parcel to Cloud Road. Flooding of structures and the roadway system 

do occur north of Joy Ranch Road, but becomes a real concern once it reaches Cloud Road. 

The flow that comes down the right-of-way of 71h Street turns at Cloud Road in a 

southwesterly direction and sheet flows across a developed area before it enters Desert Lake 

Wash again west of 3"' Street. The flow from Desert Lake Wash continues south of Cloud 

Road combining with flow from 7th Street and continuing southeast back to 7th Street and 

eventually past the Carefree Highway toward Cave Creek. 

The main issues with this site are to confine the flows from the north in such a manner as to 

convey them through the area without flooding the roads or any of the existing structures. 

Removal of structures from the floodway is also an important aspect of this site. 

Methodology and Design -Design flows for this site came from the same FLO-2D model 

discussed for Site Numher 4. The development of design discharges will he discussed along 

with the description of alternatives. Refer to Figure 3.7 for a map of cross section layout 

within the FLO-2D modeling area. Refer to Appendix B under the Site Number 4 heading 

for modifications of the FLO-2D model. A full submittal of the modified FLO-2D model is 

included on the data CD provided within this report. For details regarding the hydrograph 

manipulation spreadsheets refer to Appendix B under the heading Site Number 5. 

Site Number 5 started out as several individual sites that were tied into the same system. The 

preliminary alternatives looked at Site Number 5 in the following manner (Refer to Figures 

3.14 through 3.17 as well as Appendix B under the heading Site Numher 5): 
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For the area of Cloud Road downstream to 71h, Street, collector channels 

constmcted on the north side of Cloud Road were analyzed to funnel the 

water to the south side of the road into an offline detention basin. This 

system would incorporate a pilot charnel from the detention basin that would 

continue to 7" Street. 

For the same location, an alternative with the same scheme as stated above 

was analyzed with the difference of having the developer of the ASLD parcel 

pay for the collection channels north of Cloud Road. 

For the same area again, an alternative with the same scheme as stated above 

was analyzed with the difference of having the detention basin moved onto 

the ASLD parcel with some type of developer1State funding to pay for the 

improvements. 

Finally, for the same location, an alternative with the same scheme as stated 

above was analyzed with the difference of moving the detention basin to the 

north end of the ASLD parcel so that a smaller channel across the ASLD 

parcel could be constructed instead of the larger channel that would need to 

be provided by the developer of the ASLD parcel. 

For the area north of the ASLD parcel, an alternative was analyzed that 

would provide an interceptor channel located on the east side of 7" Street 

that would parallel 7'h Street from Irvine Road to Joy Ranch Road. At the 

intersection of 7Ih Street and Joy Ranch Road, culverts would be constructed 

that would convey the flow to the ASLD parcel. The outlet channel to the 

culverts would parallel Joy Ranch Road for approximately 1,300 feet, 

serving as a collector channel for flows exiting the developed area to the 

north. All of this flow would then be released south in the alignment of 

Desert Lake Wash. 

All of these potential alternatives were then combined and refined into the preferred 

alternative which is described in more detail in the following paragraphs. 

Flow coming from the north is intercepted in a channel (CH5A) that parallels 7" Street from 

Irvine Street to Joy Ranch Road. One Culvert (CLV5A) would need to be constructed for 
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access within this stretch of channel. Once the flow gets to Joy Ranch Road, it is necessary 

to convey the flow from the northeast comer of the intersection to the southwest corner of the 

intersection. This would be done in a culvert (CLVSB) that would outlet onto the ASLD 

parcel. The design discharge for CHA, CLVSA, and CLV5B is 1,050 cfs which is taken from 

cross section number 17 of the FLO-2D. 

Once the flow crosses the intersection of 7Ih Street and Joy Ranch Road, it continues parallel 

to Joy Ranch Road for approximately 1,300 feet. This Channel (CH5B) has three functions; 

first, to convey flow to the channel 5C which flows south to below Cloud Road,. second, to 

intercept flows crossing Joy Ranch Road from the north out of the Desert Hills Estates 

Subdivision, and third, to fnnction as an inlet weir section to the offline detention basin (5A) 

located in the northeastern comer of the ASLD parcel. The design discharge for CH5B is 250 

cfs based on the 4 resultant hydrograph bypassing basin 5A. The ultimate channel design 

will be a function of the amount of flow spilled to the basin which JEF estimates at 250 cfs. 

The basin (5A) is designed with a required volume of 40 acre-feet to make it function 

correctly. For the graphical context of this report, JEF designed the basin at 5 feet deep. This 

basin will require a controllspillway structure to allow all but 250 cfs of inflow hydrograph 

into the basin. 

After the peak has been reduced by the detention basin, a channel (CH5C) will be constructed 

that will flow south to Cloud Road where it will be conveyed under the Roadway by a culvert 

(CLVSC). Flow will then continue down to Leisure Lane where it will flow under the 

roadway in another culvert (CLV5D). The design discharge for CHSC, CLVSC, and CLVSD 

is 250 cfs which is the outlet resultant hydrograph bypassing basin 5A. 

South of Leisure Lane, the flow will be conveyed in a channel (CHSD) until approximately 

250 feet south of 3Id Street. The flow will also cross Galvin Street and 3d Street in Culverts 

(CLV5E and CLV5F). The design discharge for CHSD, CLVSE and CLV5F is 1,350 cfs 

which is derived from taking the 250 cfs of flow from the north and adding flow generated by 

the area generally south of Cloud Road and West of 3" Street (approximately 1,100 cfs at the 

peak time of the bypass hydrograph). The intervening tributary flow hydrograph was 

calculated from the future condition FLO-2D results by subtracting the resultant hydrograph 

at Cloud Road, between 31d Avenue and 7Ih Street (cross sections 6 added to cross section 8), 

from the hydrograph at 3" Street, between Cloud Road and a quarter of a mile south of 
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Galvin Street (cross section 19). Channel CH5D is to be a regrade of the existing wash to a 

section shown in the FlowMaster output located in Appendix B under the heading Site 

Number 5. The intent of the design is to provide bank-full capacity for something less than 

the 100-year flow (approximately 1,100 cfs), with the full 100-year flow being conveyed in a 

floodway (encroached section) that surcharges the channel by one foot. 

The channels for Site Number 5 were designed using normal depth calculations and using the 

FlowMaster program distributed by Haestad Methods. The roadway crossings were designed 

using the HYX computer program as distributed by the University of Florida, McTrans Center 

for Microcomputers in Transportation. FlowMaster output, HYX printouts, and basin design 

calculations can also be found in Appendix B under the Site Number 5 Heading. 

This alternative remedies many of the flooding issues happening along 7Ih Street and south of 

Cloud Road. It removes most of the floodplain inundated residences and all of the floodway 

residences. However, the cost is v e v  high and has a low benefitlcost ratio. Maintenance of 

the designed system is also very expensive. 

It is important to note that before the team actually performed the alternative formulation, this 

site was further altered. It was decided that the system north of Cloud Road was not only 

effective in reducing the peak discharge, but also addressed the problems along 7" Street. 

However, the area below Cloud Road was vely expensive and could be accomplished by 

recommending the floodway residences to the FPAP program. Therefore, the area north of 

Cloud was carried forward to alternative formulation and eventually to recommended 

alternative and the area south of Cloud road was deleted from the alternative formulation 

other than in the ways already discussed. Once the floodway residences are removed, the 

channel will have more capacity and can be improved to better convey flow through the 

southern area of the system. Until the floodway residences are removed, the flooding will 

continue to occur in the manner in which it currently does due to the fact that a large amount 

of the contributing flow comes from the south and not all from the north. 

Plan and Profiles - The plan and profile sheets were put together with updated aerial 

photography and topography. Existing utilities are shown in the plan view, but ach~al depths 

of these utilities are unknown. The profile shows the proposed condition of the new channel 

along with the existing grade profile. The design flow (100-year) for the design is depicted 
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on each of the individual sheets. Refer to Figures 3.14,3.15,3.16, and 3.17 for the Plan and 

Profiles of Site Number 5. Note that the figures shown in the body of the text start with sheet 

5B. This is because only the recommended alternative is depicted within the body of the 

report. Refer to Appendix B under the heading Site Number 5 for a copy of the full 

alternative prior to the removal of the area south of Cloud Road. 

Cost Estimates - Cost estimates for this alternative were performed by JEF. As was 

discussed previously a range of costs based on the land needed to construct the channels and 

basins was necessary. The lower range cost was based on the amount of land needed if only 

the right-of-way of the channels and basins was purchased. This is obviously going to be a 

cost that is too low based on the fact that it would be very difficult if not impossible to 

purchase just the land needed for right-of-way. Because of this, an upper range was 

established based on the purchase of every parcel that the right-of-way came in contact. The 

actual cost is going to fall somewhere between these two. At the time of the analysis (July, 

2004), the land costs are assumed to equal $1.50 per square foot of raw ground or $65,340.26 

per acre as provided by the FCDMC. Refer to Table 3.9 for cost estimates for Site Number 5. 

As was stated for the plan and profile figures, the cost estimate provided in the body of the 

text is for the recommended alternative only. Refer to Appendix B under the heading Site 

Number 5 for a copy of the cost estimates prior to the removal of area south of Cloud Road. 
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Figure 3.14 

Plan and Profile for Site Number 5 (Sheet 5B) 
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Plan and Profile for Site Number 5 (Sheet 5C) 
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Figure 3.16 

Plan and Prolle for Site Number 5 (Sheet 5D) 

EFULUR Alt Formulation Report PartSvol4.doc Page 50 
nmm d aaamm. IK 



ADOBE DAM/ DESERT H U S  AREA DRAINAGE MASTER PLAN G+ 
m NO. 5 

nEIIERTm 
DESERT UKE WISH IPRWEHENTGPROVEMENTS 

OESIGN R O W m  250 ch, (100YR) 
FROM 8TA 114rW TO 12M00.27 

DESIGN FLOW= 1,050 bO(1WYR) 
FROM STA iZC+O9.27TO 1 M . 4 7  

Figure 3.17 

mFUtLER Alt Formulation Report PartSvol4 doc Page 51 

mOril(1-K 



a ADOBE DAM/ DESERT HILLS AREA DRAINAGE MASTER PLAN 

Alt Formulation Report PartSvol4.doc 
MC 

Page 52 



0 ADOBE DAM/ D E S E R T  HILLS AREA DRAINAGE MASTER PLAN 

3.2.6 Site Number 6 

Problem Description - While analyzing the alternatives in the Desert Hills area, it was 

observed that many of the roadway crossings associated with the Carefree Highway were 

undersized when analyzed with the 100-year recurrence interval storm (Appendix B). 

Therefore Site Number 6 was identified by the ADMP team as an area of concern. The 

probable impassable crossings along the Carefree Highway are at Desert Lake Wash, Desert 

Hills Wash, Apache Wash, the West Branch of Paradise Wash and Paradise Wash itself. 

In addition to impassable crossings in the 100-year event, it was also identified in the FLO- 

2D analysis, referred to earlier for Site Numbers 4 and 5 (Figure 3.7), that flow rnnning along 

the south side of the Carefree Highway between 31d Avenue and the crossing of Desert Lake 

Wash is confined into a channel that does not contain the 100-year event. The channel and 

driveway access crossings are under-sized. 

The main issues with this site are to confine the flows in the existing washes by upgrading the 

roadway crossings and upgrade the channel between 3'd Avenue and the Desert Lake Wash 

Crossing so that it is confined within the channel. 

Methodology and Design -Design flows for this site came from two sources that are actually 

combined into one source. The flow from the south for sizing the channel came from the 

FLO-2D analysis discussed earlier. The culvert crossing discharges came from the Desert 

Hills Area Hydrology completed by JEF as part of the ADMP or more specifically combined 

together in the Part 3, Volumes 1 and 2. 

The concrete channel was designed based on FlowMaster calculations and the two- 

dimensional analysis performed by FLO-2D. The hydraulic specifics were done as a part of 

Part 8, Volume 2, Section 4 of the ADMP entitled Roadway Drainage Crossings Passability . 

The hydraulic details and the FlowMaster details are located in Appendix B under the 

heading Site Number 6. 

This alternative reduces the flooding associated with roadway crossings and allows for 100- 

year flows to pass under the Carefree Highway. However, it was discovered while talking 

with the Maricopa County Department of Transportation (MCDOT) that a recent upgrade had 

already been done to the Carefree highway and because of the cost of upgrading at this point 
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was not a very viable option for them. The Carefree Highway is also considered a scenic 

roadway, so a higher standard of design would also make this alternative v e v  expensive. 

Because of these reasons, the ADMP team did not see this as an alternative that should he 

carried forward into recommended alternative. It is necessiuy to state that because it was not 

recommended as an alternative, flooding around these structures is probable. Possible 

"washouts" could occur and access to many residents and business would be lost if this 

occurred. 

Plan and Profiles - The plan and profile sheets were put together with updated aerial 

photography and topography. Existing utilities are shown in the plan view, but actual depths 

of these utilities are unknown. The profile shows the proposed condition of the new roadway 

along with the existing grade profile. The design flow (100-year) for the design is depicted 

on each of the individual sheets. Refer to Figures 3.18, 3.19,3.20,3.21,3.22, 3.23, and 3.24 

for the Plan and Profiles and typical sections of Site Number 6 and Appendix B for all 

supporting data. 

Cost Estimates - Cost estimates for this alternative were performed by JEF. Unlike the 

other sites, this site is much easier to cost based on the fact that right-of-way already exists 

for constmction. At the time of the analysis (July, 2004), the land costs are assumed to equal 

$1.50 per square foot of raw ground or $65,340.26 per acre as provided by the FCDMC. 

Refer to Table 3.10 for cost estimates for Site Number 6. 
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Figure 3.18 

Plan and Profde for Site Number 6 (Sheet 1) 
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Figure 3.19 

Plan and Profile for Site Number 6 (Sheet 2) 

rn- At Formulation Report Part8vol4.doc Page 56 
m m  d CKXW0.W. mc 



ADOBE DAM/ DESERT HILLS AREA DRAINAGE W T E R  PLAN 
1 

CAREFEE HIGHWAY 
FLOODING 

APACHE wnsn = 7213 crs (iwm) 
PARADISE WASH MSTBWNCH = 

1,mdS(lwYR) 
PARADISE WASH -4.liUde (IMYR) 

Figure 3.20 

Plan and Profde for Site Number 6 (Sheet 3) 
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Typical Sections for Site Number 6 (Sheet 6A) 
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Figure 3.22 

Typical Sections for Site Number 6 (Sheet 6B) 
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Figure 3.23 

Typical Sections for Site Number 6 (Sheet 6C) 
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Figure 3.24 

Typical Sections for Site Number 6 (Sheet 6D) 
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Cost Estimates for Site Number 6 

Relocations & Adjustments 
Concrete Box Culvert (1 O'x.5') 
New Bridge 
Concrete Box Culvert (8'x8') 

LS 
LF 

Sq. Ft. 

LF 

Totals 

$120,000 
$766 

$85 
$600 

$ 7,992,930 

5 
2,380 
21420 
375 

SUMMARY 

$ 1,998,233 

Range of Costs 

Number of Parcels negatively impacted 18 
Number of Parcels positively impacted 1 31 (Approximately) 

$ 600,000 
$ 1,823,080 
$ 1,820,700 
$ 225,000 

$ 1,198,940 

Note: All parcel and structure data based on 2002 parcel and aerial data. 

Minimum Costs 

$ 150,000 
$ 455,770 
$ 455,175 
$ 56,250 

$11,190,102 

I Maximum Costs I 
$ 11,190,102 1 1 $ 11,190,102 / 

$ 90,000 
$ 273,462 
$ 273,105 
$ 33,750 

$ 840,000 
$ 2,552,312 
$ 2,548,980 
$ 315,000 
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3.2.7 Site Number 7 

Problem Description - The Cave Creek Watercourse Master Plan identified this site as a 

problem area. Site 7 has been aproblem since the 24" Street alignment north of the Carefree 

Highway is basically in the bottom of Apache Wash (Appendix B). The roadway and 

Apache Wash coexist for nearly 700 feet at one location and about 250 feet at another. 

In the 100-year event of 7,210 cfs 24th Street is impassable. 24th Street is a primary artery for 

the residents to the area north. This situation will only increase in severity as the area to the 

north continues to develop. 

Methodology and Design -Design flows for this site came from Part 3, Volume 1 of the 

ADMP report. The design 100-year peak flow of 7,210 cfs for Apache Wash comes from the 

north and flows directly south encotnpassing ~ 4 ' ~  Street for most of its length from Cloud 

Road to the Carefree Highway. 

Two distinct alternatives were analyzed for Site Number 7; one alternative was to realign 24th 

Street so that it moves to the west up out of Apache Wash and the other alternative was to 

provide channelization and engineered roadway crossings that contain the flows within the 

existing right-of-way. 

During the alternative selection process, the second alternative very quickly became not only 

cost prohibitive, but not practical in the sense that most of the roadway would need to be 

elevated to a level such that overtopping would not occur. Even if the road was elevated, the 

embankment along almost of the entire length of the roadway would have to be armored so 

that flows running parallel to it would not endanger the integrity of the roadway system. 

Additionally, it would be necessary to turn the large flows ninety degrees at the roadway 

crossings to convey it to the other side of the road. Since the Carefree Highway is considered 

a scenic roadway, it would be very expensive and difficult to make the channel and armoring 

system conform to the guidelines set forth for this type of scenic roadway. 

Alternative one, although somewhat challenging, was determined by the ADMP team to be 

the most desirable. For this alternative, 24"' Street would be realigned to the west side of 

Apache Wash, generally along the natural ridge that exists. At the Carefree Highway, the 

intersection would also need to be shifted west of Apache Wash so that there is no need for 
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crossing of the wash at all. At Cloud Road, the current intersection could be left alone since 

the roadway can be swung back into its original location at this point. The Road can be built 

in the floodplain fringe and elevated to preserve land. In fact, a breakout area just north of 

the Carefree Highway could be eliminated and kept within the Apache Wash corridor. No 

new culvert would be required to cross Apache Wash. A relief culvert may be required at the 

Carefree Highway depending on how the breakout flow is actually handled. 

The realignment alternative removes the roadway out of the flood hazard and becomes an all 

weather access. No Apache Wash crossings are needed for this alternative. This alternative 

has the opportunity of stopping breakout flow from Apache Wash if that is considered 

desirable. All of the adjacent land is ASLD trust land. Because of this, the possibility exists 

for cost share either with the State Land Department or with a potential buyer of this 

property. 

Because of the reasons stated, the realignment of 24Ih Street has been carried forward as part 

of the recommended alternative. This alternative completely removes the flooding problem 

associated with Apache Wash and provides and all weather access to the development to the 

north. 

Plan and Profiles - The plan and profile sheets were put together with updated aerial 

photography and topograpliy. Existing utilities are shown in the plan view, but actual depths 

of these utilities are unknown. The profile shows the proposed condition of the new roadway 

along with the existing grade profile. The design flow (100-year) for Apache Wash is 7,210 

cfs and is depicted on the plan and profile sheet. Refer to Figures 3.25 and, 3.26 for the Plan 

and Profiles and typical sections of Site Number 7 and Appendix B for all supporting data. 

Cost Estimates - Cost estimates for this alternative were performed by JEF. Similar to Site 

Number 6, this site is much easier to cost based on the fact that right-of-way impacts only one 

owner, the ASLD. At the time of the analysis (July, 2004), the land costs are assumed to 

equal $1.50 per square foot of raw ground or $65,340.26 per acre as provided by the 

FCDMC. Refer to Table 3.11 for cost estimates for Site Number 7. 
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Plan and Profde for Site Number 7 

IE FULLER Alt Formulation Report Part8vol4.doc Page 65 
nmm 4 aOl\OCOlltlM. K 

1 



ADOBE DAM/ DESERT HILLS AREA DRAINAGE MASTER PLAN 

Ruic Ce1ec:or Road (at Section ~ine! 
ho- :c S C L E  

rotof mic*riass = is. 
SECTION NO. 1 

TYPICAL sEcncw FOR EFT TURN LANE 
Rural Collecior Read jot  Sactien Line) 

NOT TO SCALE 

N O E  PER MCWT 93 ROABWAY DESGN MANUAl 

Figure 3.26 
w . l m m f o r m  

Nurnbw 7 

Figure 3.26 

Typical Cross Sections for Site Number 7 
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Table 3.11 

Cost Estimates for Site Number 7 

Description 

Roadway Excavation 
Pavement 
Misc. Roadway Items 
Right-of-way Acquisition 
Improvements (Carefree Highway) 
Demolition 
Rehabilitation 
Environmental Assessment 
Right-of-way Abandonment 

Contingency 

$ 7,500 
$ 137,500 
$ 62,500 
$ 170,000 
$ 16,250 
$ 27,625 
$ 6,259 
$ 25,000 
$ 5,000 
$ 457,634 

Construction 

SUMMARY 

Engineering 

$ 4,500 
$ 82,500 
$ 37,500 
$ 102,000 
$ 9,750 
$ 16,575 
$ 3,755 
$ 15,000 
$ 3,000 
$ 274,580 

Units 
Cu.Yd. 
Sq. Yd. 

LS 
Acre 
LS 

Sq. Yd. 
Acre 
LS 
LS 

Totals 

Range of Costs 

Number of Parcels negatively impacted 12 
Number of Parcels positively impacted 1 50 (Approximately) 

' Total 

$ 42,000 
$ 770,000 
$ 350,000 
$ 952,000 
$ 91,000 
$ 154,700 

35,050 
$ 140,000 
$ 28,000 
$ 2,562,750 $ 1,830,536 

Unit Cost 
$10 
$25 

$250,000 
$50,000 
$65,000 

$5 
$2,845 

$100,000 
$20,000 

Note: All parcel and structure data based on 2002 parcel and aerial data. 

Minimum Costs I Maximum Costs I 

Quantity 
3,000 
22,000 

1 
13.6 

1 
22,100 

8.8 
1 
1 

$ 2,562,750 1 1 $ 2,562,750 

Construction Cost 
$ 30,000 
$ 550,000 
$ 250,000 
$ 680,000 
$ 65,000 
$ 110,500 
$ 25,036 
$ 100,000 
$ 20,000 
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3.2.8 Site Number 8 

Problem Description Included in the sites recommended for upgrade in the Skunk Creek 

Watercourse Master Plan was Site Number 8. Site Number 8 is the confluence of Desert 

Hills Drive and Skunk Creek (Appendix B). 

At this location, the flow coming down Skunk Creek intersects Desert Hills Drive, which is a 

low water crossing. All flow, including minor nuisance flow crosses over the roadway 

surface creating frequent road closures at this location. This crossing is continually 

barricaded during storm events. 

From the discussion in Section 3.2.3, this location is one of two access points to the area west 

of Skunk Creek. Currently, if the roadway at Cloud Road and 27Ih Avenue were washed out 

and Site Number 8 was inundated with active flow, access to the west side of Skunk Creek 

would be cut off and residents would be stranded. Additionally, this would not allow for 

emergency services to cross Skunk Creek. The new Daisy Mountain fire station is located 

just east of Skunk Creek on Desert Hills Drive and 11" Avenue. 

Methodology and Design -Design flows for this site came from the Skunk Creek WCMP. 

The design 100-year peak flow of 27,300 cfs comes from the north and flows directly south 

across Desert Hills Drive. The water surface elevation taken from the FIS model is 1856.69 

at the crossing. 

Only one structural alternative makes sense at this site and that is to bridge the crossing. The 

flows in this location are too large to warrant box culverts and would not allow for wildlife to 

cross under the roadway. The actual bridge looked at for this alternative is one that would 

span the floodplain. This is necessav so that the current flows are not disturbed in any way. 

Increasing water surface elevations at this location would mean increased flooding to current 

structnres. 

Although this alternative is an expensive one, it was carried forward by the ADMP team to 

recommended alternative. This was done because of two reasons; first, because this is a 

larger arterial roadway than 27Ih Avenue and has the potential for higher traffic usage, and 

second, because the access for emergency services from the Daisy Mountain fire district 

makes more sense due to the proximity to the new fire station. 

JE NLhER Alt Formulation Report PartSvol4.doc Page 68 
nrmmr a OCOPX)IWIMCGL~ - - - 



ADOBE DAM/ DESERT HILLS AREA DRAINAGE MASTER PLAN 

One additional problem had to be solved for Site Number 8 because of the placement of the 

bridge itself. In order for the bridge to be able to span the floodplain, it cuts off access from 

Desert Hills Drive onto 15'~ Avenue, which is located just east of Skunk Creek in the 

floodway. For this alternative, 1 5 ' ~ ~ v e n u e  access would be accomplished by upgrading 

Tanya road to a paved section fmm its intersection with 15" Avenue east to 1 lth Avenue. 11" 

Avenue would also be upgraded to a paved section from Tanya Road north to the intersection 

of Desert Hills Drive. 

Plan and Profiles - The plan and profile sheets were put together with updated aerial 

photography and topography. Existing utilities are shown in the plan view, but actual depths 

of these utilities are unknown. The profile shows the proposed condition of the new roadway 

and bridge section along with the existing grade profile. The design flow (100-year) for 

Skunk Creek is 27,300 cfs and is depicted on the plan and profile sheet. Refer to Figures 

3.27,3.28, and 3.29 for the Plan and Profiles and typical sections of Site Number 8 and 

Appendix B for all supporting data. 

Cost Estimates - Cost estimates for this alternative were performed by JEF. Similar to Site 

Number 6, this site is much easier to cost based on the fact that right-of-way already exists 

for construction. At the time of the analysis (July, 2004), the land costs are assumed to equal 

$1.50 per square foot of raw ground or $65,340.26 per acre as provided by the FCDMC. 

Refer to Table 3.12 for cost estimates for Site Number 8. 
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Figure 3.27 

Plan and Profile for Site Number 8 
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d (at Section tine) 

mtd lh ih iss  = 13" 

SECTION NO. 1 

Bm NO. 8 
DEBtERTHfLUIDIWe 

ATSKIINKCREEK 

lYPscAL SEcnONs 

Figure 3.28 

Typical Cross Sections for Site Number 8 (Sheet SA) 
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TYPICAL SECTION FOR BRIDGE 
Rural Collector Rood (at Seciimn Line) 

MOTE PER DISCUSSIONS WiTH MCDOT STAFF 

Figure 3.29 

Typical Cross Sections for Site Number 8 (Sheet 8B) 
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3.2.9 Site Number 9 

Problem Description -While looking at the issue of access throughout the Desert Hills/New 

River area for the Flood Response Plan, the Skunk Creek WCMP identified this location as a 

problem area for access north into the New River community. The ADMP team analyzed the 

issues associated with the area and agreed that the culvert crossing at Rodger Creek and the 

New River Road was old and could fail during any significant storm event (Appendix B). If 

this were to occur, the only access into the New River area is from the 1-17 exit east into the 

New River community. Emergency services would be greatly hampered because of the 

distance that would have to be taken to get north into the area. 

Flow in Rodger Creek coming from the northeast out of the area between Pyramid Peak and 

Apache Peak crosses the New River Road in two 8 foot diameter culverts. The headwalls of 

these culverts are hand placed rock and are very old and damaged. The 100-year peak 

discharge overtops the roadway making it impassable. Once flow exits these structures, 

serious erosion problems are evident along the southern bank. This erosion protection needs 

to be replaced or modified so that it functions more efficiently. The flow in Rodger Creek 

also inundates a floodway residence downstream of the crossing before it eventually enters 

Skunk Creek. 

Methodology and Design -Design flows for Rodger Creek came from the Skunk Creek 

WCMP. The design 100-year peak flow of 6,170 cfs comes from the northeast and flows 

west across the New River Road. The water surface elevation taken from the FIS model is 

2035.10 at the crossing. 

Two structural alternatives were analyzed for the purposes of this study. The first was a 400 

foot long span bridge over Rodger Creek that would span the floodplain. The roadway 

profile would need to be raised to accommodate the flow from Rodger Creek, but 

containment of the flow would be the driving force for the expense needed to achieve a 

bridge. A bridge would provide a 100-year all weather access, reduce the floodplain 

elevation and limits upstream of the culverts, and would potentially reduce scour of the left 

bank downstream due to existing culvert outflows. The cost is high, but MCDOT is a 

Alt Formulat~on Report PartSvol4 doc Page 74 



ADOBE DAM/ DESERT HILLS AREA DRAINAGE MASTER PLAN 

potential partner. A bridge would also improve moderate habitat in the area to high and 

would provide a corridor for the Maricopa County trail system. 

The second alternative is to improve the current crossing with several reinforced box culverts. 

To pass the 100-year flow it would require many different sizes of culverts. JEF looked at a 

stepped system were four 10 foot by 8 foot RCBs are placed in the main channel, four 6 foot 

by 8 foot RCBs are then stepped up into the right overbank, and then six 4 foot by 8 foot 

RCBs are stepped even higher into the right overbauk. The costs of this type of crossing, or 

one similar, is less expensive than a bridge structure, but the tailwater control greatly reduces 

the effectiveness of the culverts, causing more tailwater effects and not making the situation 

better, and is tied to a rigid boundary. The culvert option does not help the trail system or 

improve the erosion problem on the downstream side. The differing heights of the culverts 

create an effect that is not very pleasing to the residents within the area. 

These two options were compared to each other using the selection criteria and alternative 

one was accepted to continue to recommended alternative. This was done because of three 

reasons; first, because the agencies involved preferred a bridge section based on the fact that 

it is a critical major arterial serving the New River area and will only become more important 

as development continues north of the crossing, second, because the access for emergency 

services from the Daisy Mountain fire district makes more sense due to the location of the 

fire station located south of the crossing, and lastly, a bridge section provides an access for 

the Maricopa County trail system which has been identified as an important consideration in 

the environmental analysis. 

Even though a bridge is recommended, the residence downstream of the crossing is still 

located within the floodway. This residence is also recommended to the FPAP program as 

part of the recommended alternative. 

Plan and Profiles - The plan and profile sheet was put together with updated aerial 

photography and topography. Existing utilities are shown in the plan view, but actual depths 

of these utilities are unknown. The profile shows the proposed condition of the new bridge 

section along with the existing grade profile. The design flow (100-year) for Rodger Creek is 

6,170 cfs and is depicted on the plan and profile sheet. Refer to Figures 3.30 and 3.31 for the 
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Plan and Profiles and typical sections of Site Number 9 and Appendix B for all supporting 

data. 

Cost Estimates - Cost estimates for this alternative were performed by JEF. As was 

discussed previously a range of costs based on the land needed to construct the bridge, 

ingresslegress channels, and associated erosion protection was necessary. The lower range 

cost was based on the amount of land needed if only the right-of-way of the conshuction was 

purchased. This is obviously going to he a cost that is too low based on the fact that it would 

he very difficult if not impossible to purchase just the land needed for right-of-way. Because 

of this, an upper range was established based on the purchase of every parcel that the right-of- 

way came in contact. The actual cost is going to fall somewhere between these two. At the 

time of the analysis (July, 2004), the land costs are assumed to equal $1.50 per square foot of 

raw ground or $65,340.26 per acre as provided by the FCDMC. Refer to Table 3.13 for cost 

estimates for Site Number 9. 
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Figure 3.30 

Plan and Profde for Site Number 9 
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TYPICAL KCnCN FOR BRIDGE 
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Figure 3.31 
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Figure 3.31 

Typical Cross Sections for Site Number 9 
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Note: Land costs are assumed to equal $1.50 per square foot raw ground and is only the footprint of the structural alternative. This is equal to $65,340.26 per acre. (July, 2004) 

Number of Parcels 

I 
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3.2.10 Site Number 10 

Problem Description - Site Number 10 evolved from discussions and field visits of the 

ADMP team. It was observed that flow in the Cline Creek tributary to Skunk Creek coming 

southwest out of the Tonto National Forest made a large sweeping bend at the base of Circle 

Mountain Road before it continued under the New River Road Bridge (Appendix B). Circle 

Mountain Road is elevated approximately 10 feet above the bottom of the wash bottom. The 

sideslope embankment of the roadway is currently unprotected from erosion in any way. 

The reason that this particular location is critical is due to the fact that this is the sole access 

for residents in the Cline Creek Area. If the roadway embankment were to fail due to 

erosion, access would be cut off for approximately four square miles of developed land. 

Emergency access would only be available through the air. 

Methodology and Design -Design flows for this site came from the Skunk Creek WCMP. 

The design 100-year peak flow of 13,747 cfs comes from the northeast and flows south into a 

large sweeping bend to the west before it crosses New River Road. The channel velocity in 

this location is 15 feet per second and the channel bank shear stress is 8 pounds per square 

foot. C. L. Williams Consulting, Inc. (CLW) analyzed this location. Design assumptions are 

listed on Figure 3.32. 

This site is highly visible to the surrounding area, so aesthetics is an important factor in the 

solution chosen for this site. Four structural alternatives were analyzed for the purposes of 

this study. The first was the placement of dumped riprap along the entire face of the slope. 

Some of the problems associated with dumped rock riprap are the availability of suitable 

material for construction, permitting, public visual acceptance, and the location of a cultural 

site located in the northwest comer of the site. There are also issues that may arise with 

regards to the velocities. Dumped rock riprap would need to be sized large enough that 

movement does not occur. 

Placement of gabion baskets or mattresses is another option that has been discussed. The 

issues associated with gabion baskets or mattresses are very similar to dumped rock riprap 

with the exception that they tend to be more stable and can withstand greater shear stress with 

smaller material. Once again some of the problems can be suitable material available for 
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constrnction, permitting, public visual acceptance, and the cultural site in the northwest 

comer. 

Shotcrete is another method that could be implemented on this site. This alternative is very 

efficient in protecting the embankment, but has the lowest chance for public visual 

acceptance. 

Finally, the ADMP team looked at a series of terraced walls that would be supplemented with 

a more naturalized treatment such as native plants and grasses. This alternative is much more 

visually pleasing as opposed to the more hard engineered solutions. This treatment would 

actually incorporate terraced gabion baskets that would be placed into the embankment. 

Dumped rock riprap would be placed below the gabions to protect the toe of the slope to the 

scour depth. Backfill would then be placed over the gabion baskets and riprap. The 

embankment would then be planted with natural vegetation of a type that would hold the 

slope in higher recurrence interval storms such as the 2-year event. Maintenance of the site 

would be necessary if a larger (100-year ) event occurred that removed the top layer of the 

treatment. The integrity of the roadway embankment would not be compromised in anything 

less than a 100-year event. 

All of these alternatives were compared to each other, discussed and presented to the public 

in the area. The terraced option was the most widely accepted alternative based on the visual 

aspects of the alternative. Because of these reasons, the terraced alternative was carried 

forward into the recommended alternative. 

Plan and Profiles - The plan and profile sheet was put together with updated aerial 

photography and topography. Existing utilities are shown in the plan view, but actual depths 

of these utilities are unknown. The profile shows the existing grade of Circle Mountain 

Road, the 100-year water surface elevation profile, and the existing grade at the Cline Creek 

thalweg. The design flow (100-year) for Cline Creek is 13,747 cfs and is depicted on the plan 

and profile sheet. Refer to Figures 3.32 and 3.33 for the Plan and Profiles and typical 

sections of Site Number 10 and Appendix B for all supporting data. 
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Cost Estimates - Cost estimates for this alternative were performed by JEF. As was 

discussed previously a range of costs based on the land needed to constmct the erosion 

protection was necessary. The lower range cost was based on the amount of land needed if 

only the right-of-way of the construction was purchased. This is obviously going to be a cost 

that is too low based on the fact that it would be very difficult if not impossible to purchase 

just the land needed for right-of-way. Because of this, an upper range was established based 

on the purchase of every parcel that the right-of-way came in contact. The actual cost is 

going to fall somewhere between these two. At the time of the analysis (July, 2004), the land 

costs are assumed to equal $1.50 per square foot of raw ground or $65,340.26 per acre as 

provided by the FCDMC. Refer to Table 3.14 for cost estimates for Site Number 10. 

JE FULLER Alt Formulat~on Report PartRvol4 doc Pagc 82 
nromar 4 o[0nwmva-~ 



ADOBE DAM/ DESERT HILLS AREA DRAINAGE MASTER PLAN @ 

DESIGN FLOW - 13,747 ds (IW-YR) 
CHANNEL VELOCITY- 15 FPS 

WNELBANKSHEARSTRESS =BLB/SF 
FREEWARD = 3' ABOVE WSEL 

GABION MA- BASKETS - 1'DEEP 
050 = 8' PER MANUFACNRE REC. 

BEND SCOUR MEMOD =ZEUER. 18BS 
JSlNG DATA FROM CUNE W ANAlYSlS 

FOR CONCEPT DESIGN USE 
MCOMPUTED VAWE 

XMPUTED =S; CONCEPT DESlON = 6' 

KEYTO UTILITIES 
-.-.-. . . W A T T  

NOTT TnESEPUNBAREPREUYINUPlAND 
AREPROYIDW H I R W I N G P U R W S E B  
ONLY. T)~E Low,ncua OF ~ W ~ T U R ~ B ,  
~ A N D W W A R E ~ E A N D  
*ReBIIIEDUPOUREmrmormUENls. 
* E R U L T O P O O R M I I W M E D B V M E  
FCWCMDIIRUFQRWT. 

Sits Number 10 

CRIPBC BEIlL 

.r 
(.=I 

Figure 3.32 

Plan and Profile for Site Number 10 
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Figure 3.33 

Figure 3.33 

Typical Cross Sections for Site Number 10 a 
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Note: Land costs are assumed to equal $1.50 per square foot raw ground and is only the footprint of the structural alternative. This is equal to $65,340.26 per acre. (July, 2004) 
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3.2.11 Site Number I 1  

Problem Description - During the course of the WCMP, the WCMP team identified the Site 

Number 11 (located upstream and downstream of the New River Road Bridge at Skunk 

Creek) (Appendix B) as a significant problem area. Residences in the floodway, flow 

breakouts occurring in many locations as well as a bridge that has a very severe skew with 

regards to the flow of Skunk Creek. 

Flows come down from the north in Skunk Creek. When they get to Wolf Trap Road, they 

begin to break out to the west and southwest. The flow continues to breakout from this 

location until approximately 600 feet north of the New River Road Bridge. The flow that 

breaks out continues wesVsouthwest until it reaches the New River Road. At this point the 

flow inundates the roadway, crosses to the south, floods several residences, then turns 

southeast until it intersects back into Skunk Creek. 

This occurs because of the following reasons; the channels in the area are braided with low 

banks that tend to allow flow to jump between flowpaths from flow event to flow event, the 

flows, as they approach the bridge, are backed up due to the skew of the bridge combined 

with Steeper slopes approaching the bridge flattening out causing the stream to drop its 

sediment and agrade through the bridge section increasing the water surface elevations and 

therefore pushing water out of the system. 

Breakout that reaches New River Road just west of the bridge occurs in less than the 10-year 

recurrence internal, at a rate of between 700 and 1,000 cfs. The velocities impacting the road 

at this location are on the magnitude of 5 to 8 feet per second. Approximately 20 homes are 

impacted by this breakout either by erosion problems, access issues, or complete inundation. 

Methodology and Design - Modeling of this area has taken on many forms. The FCDMC 

commenced FLO-2D modeling of this area prior to the beginning of this project and 

continues to the current date. The current FIS study, performed by Montgomery Watson in 

1997, is the current regulated floodplain~floodway for Skunk Creek. Part 4, Volumes 1 and 2 

of the ADMP are a mix of detailed and approximate zone A delineation of Skunk Creek to 

just below the confluence of tributary 6B and Skunk Creek in the south to the County 

boundaries in the north. This study also included a portion of tributary 6B and tributary 
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28.839. Part 4, Volumes 7 and 8 of the ADMP are floodplain delineations that include 

portions of Cline Creek Tributary C6, Skunk Creek Tributary 10A, Upper Skunk Tank Wash, 

East Fork Desert Lake Wash and West Fork Apache Wash. Of these the Skunk Creek 

Tributary 10A enters Skunk Creekjust south of Wolf Trap Road. All of these studies 

provided backup to the analysis of Site Number 1 1 .  

Design flows for this site came from the Skunk Creek WCMP as well as revised flows input 

into FLO-2D. These revised flow inputs were done by the FCDMC and JEF used the FLO- 

2D GIS output for this analysis. For actual changes to any hydrology, those files can be 

found at the FCDMC. The design 100-year peak flow of 7,840 cfs taken from the WCMP 

was the design discharge JEF used for the hydraulic calculations. 

Three structural alternatives were analyzed. One was to construct levees upstream and 

downstream of the New River Road Bridge. These levees would stretch approximately 6,200 

lineal feet and would be constructed along both banks confining the flows within Skunk 

Creek upstream and downstream of the bridge. This alternative would remove all of the 

homes from the floodway and will make New River Road an all weather access during 100 

year recurrence intends. Sediment could be better controlled once ingresslegress to the 

bridge was made more efficient. However, this alternative is costly. The levees could create 

a negative visual impact to the surrounding area. Also, the tributary flow that currently flows 

into Skunk Creek naturally would be difficult to bring into the levee system. 

The second alternative is to construct a 4,500 foot secondary diversion west of the bridge that 

would convey the flows along the route of the current breakout, pass it under the road, and 

deliver it back into Skunk Creek. This alternative would also remove the structures from the 

floodway, allow for the tributary side drainage, and keep New River Road an all weather 

access in the 100-year recurrence interval. This alternative would even he more expensive 

than alternative one and would not solve the sediment problem at the bridge. 

The final structural alternative would be to allow the flows to breakout to a degree. More 

specifically, the inlet and outlet of the bridge would be improved so that it would more 

efficiently convey flow through the system. In theory, this would reduce the amount of 

breakout due to backwater effects. This does not however, address breakouts that are located 

far enough upstream of the bridge as to not be caused by the backwater of the bridge area. 

This alternative would be n~uch less expensive, but does not address the problems of homes 
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in the floodway, breakouts upstream, and sediment accumulating at the bridge. This 

alternative does not provide an all weather access in the 100-year recurrence interval event. 

The merits of each of the alternatives were compared by the ADMP team and alternative one 

was chosen based on several factors. First, this alternative stops the breakouts from occurring 

and conveys all of the flow to the bridge. Second, it solves the problem of access on New 

River Road Bridge making the it an all weather access in the 100-year recurrence interval. 

Finally, it is a less expensive alternative as compared with alternative two, based on the fact 

that it would follow the current flowpath of Skunk Creek and additional crossings would not 

be required. This alternative has some challenges associated with it. The acquisition of right- 

of-way for the levee system may be difficult, the permitting required for construction could 

be expensive and difficult, visual design of the levees will he expensive and challenging, and 

the habitat value around the bridge is moderate to high and would be impacted. With all of 

these factors taken into account, alternative one has been carried fonvard into recommended 

alternative. Refer to Appendix B under the heading Site Number 11 for FLO-2D Exhibits. 

After the decision was made to cany alternative one fonvard to recommended alternative, 

discussions ensued regarding the actual design and aesthetics of the levees in this area. In 

response to this question, JEF performed an analysis using the FlowMaster computer program 

to determine the range of channel bottom widths that would be acceptable based on depth and 

velocity. The results of this analysis were that at 24 foot bottom width and 3 to 1 sideslopes 

resulted in a velocity of 16.74 feet per second. At a channel bottom width of 40 feet, the 

resulting velocity was 16.21 feet per second. Even though the depths reduce, the velocity 

remains somewhat constant creating the need for grade control structures, energy dissipaters, 

and possible erosion protection to reduce erosion within the final design. Refer to Appendix 

B under the heading Site Number 11 for FlowMaster output. 

Plan and Profiles - The plan and profile sheet was put together with updated aerial 

photography and topography. Existing utilities are shown in the plan view, but actual depths 

of these utilities are unknown. The profile shows the existing flowpath of Skunk Creek and 

the proposed levee hank. The design flow (100-year) for Skunk Creek, taken from the 

WCMP, is 7,840 cfs and is depicted on the plan and profile sheet. Refer to Figures 3.34 and 
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3.35 for the Plan and Profiles and typical sections of Site Number 11 and Appendix B for all 

supporting data. 

Cost Estimates - Cost estimates for this alternative were performed by JEF. As was 

discussed previously a range of costs based on the land needed to construct the levees was 

necessary. The lower range cost was based on the amount of land needed if only the right-of- 

way of the levees was purchased. This is obviously going to be a cost that is too low based 

on the fact that it would be very difficult if not impossible to purchase just the land needed 

for right-of-way. Because of this, an upper range was established based on the purchase of 

every parcel that the right-of-way came in contact. The actual cost is going to fall somewhere 

between these two. At the time of the analysis (July, 2004), the land costs are assumed to 

equal $1.50 per square foot of raw ground or $65,340.26 per acre as provided by the 

FCDMC. Refer to Table 3.15 for cost estimates for Site Number 11. 
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Plan and Profde for Site Number 11 
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a 

Figure 3.35 

Typical Cross Sections for Site Number 11 
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3.2.12 Site Number 12 

Problem Description - Site Number 12 was identified during the ADMP team's look at the 

Desert Hills area. At this location Desert Hills Wash flows from the north until it intersects 

Cloud Road (Appendix B). Flow then exceeds the limits of the banks and begins to inundate 

residences below Cloud Road. 

Reduction of the peak discharge somewhere in the vicinity of Cloud Road and 12"' Street 

would be necessary to remove the downstream residents from the floodway. 

Methodology and Design -Design flows for this site came from Part 3, Volume 1 of the 

ADMP report. The design 100-year peak flow of 3,296 cfs was taken from the ADMP report. 

The volume associated with the 100-year design flow is 339 acre feet. 

In order to reduce this design flow to a level that would be needed to protect the downstream 

floodway residents, it would need to be reduced to 1,200 cfs which is somewhat closer to the 

10-year peak discharge. The volume required for detention would need to he closer to 120 

Acre feet. 

Three structural alternatives were analyzed. Each of the alternatives includes a detention 

basin that would scalp the peak down, attempting to reduce it to a level acceptable for outlet 

design. The only difference between the three alternatives is the location and size of the 

detention basin. However, when CLW attempted to take the three alternatives and put an 

actual design onto them, it was discovered that all three alternatives were not feasible based 

on one of two reasons. Either the basin could not be made large enough so that enough 

volume was captured based on the land available, or too many residences would need to he 

acquired in order to obtain enough land for the basin construction. Because of these reasons, 

this site was not analyzed further. Refer to Figure 3.36 for a plan view showing the three 

alternatives and the details associated with attempted design. Also, refer to Appendix B 

under the heading Site Number 12 for a copy of the letter sent to JEF by CLW regarding the 

design of these alternatives. 

Residences located within the floodway will be recommended to the FPAP program. This 

will remove them from the floodway and allow for the FCDMC to reclaim those portions of 

the floodway for purposes suitable for floodway use 
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Plan and Profiles - A plan view was prepared combining all three alternatives and design 

information. No profiles were prepared for this site. 

Cost Estimates - No cost estimates were prepared for Site Number 12. 
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Figure 3.36 

Plan View for Site Number 12 
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During the analysis of the preliminaty alternatives, the ADMP team looked at twelve separate 

sites and evaluated them qualitatively as well as quantitatively for reasonableness as well as trying to 

identify any fatal flaws. Many of these alternatives and sites were discarded for various reasons 

discussed within the body of this report. The intent was to come to an agreement on a recommended 

alternative that was feasible, made sense, removed as many residences from the floodway as possible, 

and provide a comprehensive drainage fix that would address the major flooding problems within the 

ADMP study area. 

The sites carried forward to recommended alternative that include a structnral element are 

Site Numbers l ,2,  5, 7, 8,9,10. and 11. The form of each of those structural elements discussed 

within the body of this report vary, but when combined with the non-stmctnral recommended 

alternatives provide a recommended alternative that meets the goals of the ADMP for reducing the 

flood hazard and risk throughout the entire ADMP study area. 
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Site Number 1 
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Work Study Map from the Letter of Map Revision for Site Number 1 
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Site Number 2 
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Conceptual Plan Layout for Site Number 2 
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Site Number 2 original conceptual design levee &om the WCMP 
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Site Number 2 Basin Alternative Schematic 

"Meter Option" - Detention basin is 855 ac-ft at Skunk Creek (10 ac basin 9 feet deep or a 20 ac basin 5 feet deep) and 250 ac-ft at Sonoran Wash (10 ac basin 3 feet deep or a 20 ac basin 2 feet deep). This option would require additional 

storage for sediment, a maintenance plan, and a grade control structure to prevent upstream degradation. 
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Site Number 3 
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Conceptual Plan Layout for Site Number 3 
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Site Number 4 

(Portions of this section apply to Site Number 5) 
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Conceptual Plan Layouts for Site Number 4 
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This was the original concept (DH5B) for Site Number 4. More specifically 7* Avenue between Cloud Road and the Careftee Highway. 
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Once all of the alternatives were analyzed, they were combined into this concept which is the one that is discussed in the report body. 
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Design Memorandum for Site Number 4 
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Summary of SITE 4 Design H&H 

GENERAL NOTES: 

FL02D model and results are based on the fntnre conditions model reported on in the TDN, with 
modifications to add cross sections for determining flows at certain locations. 

A spreadsheet was created to do some hydrograph manipulation using the output from FL02D. 
The spreadsheet is named Sites 4 and 5-DesignHydrographs.xls. 

Normal depth channel calculations were performed using FlowMaster (FM). The project file is 
named Sites 4 and 5fm2. 

An HEC-1 file was generated to fill in the gaps downstream of the FL02D modeling limits. The 
combined hydrograph of FL02D Section Nos. 20 and 21 was entered into HEC-1 using QI 
records. Skunk Tank Wash Subbasins S17 and S18 were modeled as one subbasin using the 
G&A parameters reported in the Cave Creek WCMP and new S-Graph parameters. Also, 
Subbasin S18 was modified to reflect the portion of watershed intercepted by Channel CH4A. 
Subbasins S19 and S20A were not modeled. Instead, a unit discharge of 1,000 csm was used to 
estimate a peak from these areas. That peak estimate was added directly to the HEC-1 results to 
get the design discharge (see additional comments in channel segments CH4D, CH4E, and 
CH4I). The HEC-1 model is named STWSITE4. *. 

Culverts were calculated using HY8. The project files are named by culvert ID. 

Channel CH4A and Culverts CLV4A-CLV4D: 

Design discharge = 200 cfs 
Source: FL02D Cross Section No. 20 
Channel - see FM output 
Culverts are all 2-60" RCP's. See HY8 output for CLV4A 

Channel CH4B and Culvert CLV4E: 

Design discharge = 1,350 cfs 
Source: FL02D Cross Section Nos. 20 and 21 (see spreadsheet tab labeled SITE 4 Detention 
Basin 4A) 
Channel - see FM output 
Culvert is a 4 barrel, 12' x 5' RCBC. See HY8 output for CLVE 
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Basin 4A 

Basin is offline design 
Total volume required is 60 ac-feet 
Basin depth is approximately 10 feet 
Will require a controllspillway strncture to allow all but 420 cfs of inflow hydrograph to enter 
into basin. This should be included graphically in some form with a cost of $20K associated with 
it. 

Channel CH4C and Culvert CLV4F: 

Design discharge = 420 cfs 
Source: Resultant hydrograph bypassing Basin 4A (see spreadsheet tab labeled SITE 4 Detention 
Basin 4A) 
Channel - see FM output 
Culvert is a 2 barrel, 8'x 5' RCBC. See HY8 output for CLV4F 

Channel CH4D and Culvert CLV4G: 

Design discharge = 800 cfs 
Source: 420 cfs bypassing basin plus about a third of Subbasin S19 (Total subbasin area = 0.77 
square miles @ 1400 csm = 1080 cfs; third of that = 360 cfs; therefore Q = 420+360 
approximately = 800 cfs). 
Channel - see FM output 
Culvert is a 3 barrel, 8'x 5' RCBC. See HYX output for CLV4G 

Channel CH4E: 

Design discharge = 1,500 cfs 
Source: HEC-1 model, operation S19CL 
Channel - see FM output 

Basin 4C 
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Basin is online design and is modeled in the HEC-1 file 
Total volume required is about 71 ac-feet 
Basin depth is approximately 10 below natural grade at Maddock Road 
CLV4H will be the outlet control for the basin. 

Culvert CLV4H: 

Design discharge = 2,150 cfs 
Source: HEC-1 output for operation S18C 
Establishes rating curve for Basin 4C 
Culvert will be a 4 barrel, 12'x 5' RCBC. See HY8 output for CLV4H 

Channel CH4H: 

Design discharge = 1,100 cfs 
Source: Assumes that all but 1,100 cfs of the hydrograph leaving Basin 4C is diverted and stored 
in Basin 4B. 
Channel - see FM output 

Basin 4B 

Basin is offline design 
Total volume required is 65 ac-feet 
Basin depth is approximately 15 feet 
Will require a controVspillway structure to allow all but 1,100 cfs of Basin 4C outflow 
hydrograph to enter into basin. 

Channel CH41 and Culverts CLV4I and CLV4J: 

Design discharge = 2,810 cfs (See third bullet) 
Source: FL02D Cross Section No. 20 
Channel is to be a regrade of existing wash to section shown on FM output. The intent of the 
design is to provide bankfull capacity for something less than the 100-year flow, with the full 
100-year flow being conveyed in a "floodway" (encroached) section that surcharges the channel 
by less than 1.0 foot. See FM output for cross section 
Ford crossings are proposed for the crossing locations CLV4I and CLV4J instead of culverts. 
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FLO-2D model information 

(All files related to the FLO-2D models is found in Part 3, Volume 2. This appendix only 

contains a hard copy of those files that were changed for cross section modification. 

(FPINOUT.DAT and CROSSMAX.OUT)) 
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THE MItYIMUM DISCHARGE FROM NODE 3087 IS: 57.70 CFS hT TIME d.70 HOURS WITH A MiiXIMUM DEPTH OF: 0.62 FEET 

THE MIXIMOM O l S C H i i R G L  FROM NODE 3162 IS: 4 5 . 8 1  CFS AT TIME "70 HOURS WITH A XAXIMUN DEPTH OF: 0.42 FEET 

THE MnXIMUM DISCHiiRGE FROM CROSS SECTION 

THE <IIXIMUM DISCHARGE FROM NODE 3239 IS: 

THE IIhVIMUM DISCHARGE FROM NOD6 3315 I S :  

THE XaXIMVM DlSCHliitGE FROM NODE 3391 iS: 

THE N a X I M I I M  DISCHIRGE FROM NODE 3466 I S :  

TiiE M I I I W Y  DiSCHilROE FROM NOOE 3452 IS: 

Ti iC MIXIMUY DISCHilRGE FROM NODE 3618 IS: 

THE MAXIMUM DISCHilRGE FROM NODE 3691 IS: 

THe MIIXIMOM DISCHhRGE FRO8 NODE 3171 IS: 

THC MiiXIHUM DISCHARGE FROM NODE 3817 IS:  

THE MhXIMUM DlSCHhRGE FROM NODE 3924 IS: 

THE Ri iXlMUM DISCHARGE FROM NODE $001 IS: 

THE aRXINUM DISCHilRGE FROM NODE 4 0 7 1  I S :  

THE MIXIMUM DISCIIARGE mom CROSS 

T116 N I X I M U M  DISCHARGE FRO8 NODE 

THE MiiYiMVN DISCHARGE FROM NODE 

THE MBYIMUM O I S C H R X E  FWCIM NODE 

THE MAXIMUM DISCHARGE FROM NODE 

THE XaXIMVM DISCHARGE FROM NODE 

THE MIIXINUM DISCHilRGE FROM NODE 

THE MAXIMUM DISCHIIRGE FROM NODE 

TiiE MAXIHUM DlSCHilRGE FRO,, NODE 

THE MAXIMUM DISCHiiRGE PROM NODE 

THE MAXIMOM DISCHiiRGE FROY NODE 

THE MiiXIMUH DISCHARGE FRO* NODE 

THE IIaXIMUM DISCHARGE FROM NODE 

THE XaXIXUM DISCHIRGE FROM NODE 

THE MaXIMUX DISCHRRGE FROM NODE 

THE MaXIMUN DTSCBARGE FROM NODE 

THE MRXIMUN DISCBiiRGE FROX NODE 

THE MilYIMUM DISCHARGE FROM NODE 

THE llbXIMUM DISCIIXRCE rRW NODE 

THE MiiXIMUM DISCHARGE FROM NODE 

TiiE IIP.XIIIUM DISCHIRGE FROM NODE 

THE MhXrMUM DISCiiilROE FROM NODE 

THE MAblMUbi DISCHIIKGE FRO* NODE 

THE MXXIMUN DISCHRRGE man NODE 

THE M I I X r M U M  DISCHEIRGE FROM NODE 

TiiE I(P.XIYUM DISCHARGE FROM NODE 

THE MhXTNUM DiSCi i i lRGE PROM NOOE 

THE MIIXIMUX DTSCIIIRGE FR4X NODE 

THE MIIXIMUM DISCHIIRGE L-ROII NODE 

SECT14N 

4154 IS: 

4231 IS: 

4307 IS: 

4382 IS: 

4458 IS: 

4131 I S :  

4605 IS: 

"78 is: 

4712 IS: 

4825 1s: 

4891 IS: 

4910 TS: 

5042 IS: 

5113 IS: 

1184 IS: 

1255 IS: 

1327 IS: 

5398 13: 

1469 IS: 

5140 IS: 

1611 15: 

5682 IS: 

5754 1s: 

5826 IS: 

5818 I S :  

1916 I S :  

6056 I S ;  

6131 IS: 

HIS : 557.98CFS 

8 9 . 6 1  CFS AT TIME 4 . 6 5  HOURS WITH R MAXIMUM DEPTH OF: 

79.58 CPS AT TISE 4 . 6 4  HOURS WITH ii MAXIMUH DEPTH OF: 

63.72 CFS &I TIME 4 . 6 8  HOURS WITH A MAXIMUM DEPTs OF: 

6 6 . 7 7  CPS AT 'TIME 1 . 6 6  HOURS WITH ii MhXIMOH DEPTH OF: 

2 . 8 4  CCS AT TIME 4 . 9 2  HOURS WITH A MIIXIMUM DEPTH Or: 

4 9 . 3 7  CFS itT TIME 4.61 HOURS WITH R MAXIMUM DEPTH OF: 

1 0 . 3 6  CFS rZT T I M 6  1.73 HOURS WITH A M W I M U M  DEPTH OF: 

8*.92 CFS hT TTME 4.78 HOURS WITH I: MIIXIMUM DEPTH OF: 

7 6 . 5 2  CFS AT TIME 4 . 1 6  HOURS WITH R MAXIMUM DEPTH OF: 

3 9 . 2 8  CFS AT TINE 4 . 9 5  HOURS WITH ii MIIIWUM DEPTH OF: 

1 1 . 2 3  CFS hT TTME $ . i s  HOURS WITH A MAXINUM DEPTH OF: 

(i.7" CFS RT TIME 4 . 7 9  HOURS WITH A MIYlMUM DEPTH Or: 

5 IS : 15,.94 crs 

2 4 . 3 4  CFS AT TINE 4 . 7 8  HOURS WTTH Ei YitXIMUM DEPTH OF: 

2 3 . 8 5  CTS hT TTIME 4.92 HOURS WZTH A YiiXIMUM DEPTH OF: 

22.93 CFS AT TlXB 4.76 HOURS WITH I( M Y l M U M  DEPTH OF: 

2 0 . 9 9  CFS liT TIME 4.16 HOURS WllH ii MIXlMUX DEPTii OF: 

11.20 CPS AI TIME 4.80 HOURS WXTH A naxrms DEPTH OF: 

l 4 0 R  CFS hT TIME 4 . 8 5  HOURS WITH A MIXIMUM DEPTH OF: 

1 3 . 3 6  CFS AT TIME e.93 HOURS WITH A MIXIMUM DEPTH Or: 

12.38 CFS &T T I N E  4 . 9 6  HOURS WTTH a XaXIMUM DEPTH OF: 

12.31 CFS iiT TIME 4 . 9 2  HOURS WZTH R MRXIMUM DEPTH Or: 

2.23 CFS AT TIME 1.12 HOURS WITH i( MRXTMUM DEPTH OF: 

1.31 CFS h I  TIME 5 . 1 2  HOURS WITH I MAXIMUM DEPTH OF: 

5 - 5 0  CFS AT TINE 4 . 9 8  i iOUHS WlTH A MAXIMUX DEPTH OF: 

2.13 CFS AT TIME 5.0, n o m s  w r m  A MIXIMUX DEPTH or: 

1.49 CFS itT TIME 5.15 liOURS WITH R MAXIMUM DEPTH Or: 

0 . 9 5  CIS AT TIME 4.00 HOURS WITH .4 MnXIMUN DEPTH OF: 

0 . 9 8  CFS &T TlME a.00 HOURS WITH XIIXIMUM DEPTH Or: 

1.61 CFS AT TZME 5.2, HOURS WITH I: MAXIMUM DEPTH Or: 

2.1+ CPS %'I TIYE 5 . 2 7  HOURS WITil ii M I X I X U \ I  DEPTH OF: 

1.13 CBS AT TTXE 4.01 HOURS WITH ii MRXTMUH DEPTii OF: 

1 . 2 0  CF5 AT TIXE 4 . 0 2  !*OURS WITH A MAXIMUM DEPTll Or: 

1 . 3 6  C r S  AT TIME 4.16 Nouns WET" A MAXIMUM DEPTH Or: 

1.49 CVS AT TIME 4.00 HOURS W W H  I: XIIXIMUM DEPTH OF: 

1.87  CFS AT TIME 3.96 HOURS WITH YIIXIMUM DEPTH OF: 

1.67  CFS AT TIME 4.15 HOURS WITH I: MAXIMUM DEPTH OF: 

1.24 C ~ S  AT TIME 3 . 9 9  IIOURS W ~ T H  n Maxlnuu OEPTH OF: 

1 . 6 0  CFS AT TIME 4.01 HOURS WITH A MRXTWLY DEPTB OF: 

1.75 CFS XT TTME 4.15 I ~ O U R S  W r m  A M R X I M O ~  DEPTU OF: 

1 . 6 1  CFS RT TIME 3 . 4 8  !+OURS WrTH R MIIXIMUN DEPTH OF: 

0 . 8 1  FEET 

0.90 FEET 

1.10 FEET 

0 . 7 3  FEET 

0.12 FEET 

0.82 FEET 

0.87 FEET 

0.87 FEET 

0 . 5 3  FEET 

0.34 FEET 

0.42 FEET 

0.20 FEET 

0 . 3 3  FEET 

0.35 FEET 

0 . 3 8  FEET 

0.30 FEET 

0 . 2 8  FEET 

0 . 2 6  FEET 

0.29 FEET 

0.26 FEET 

0.28 FEET 

0.20 FEET 

0.08 iEET 

0 . 2 3  FEET 

0.21 FEET 

0 . 1 2  FEET 

0.07 FEET 

0 . 0 6  FEET 

0.10 FEET 

0.14 FEET 

0.11 FEET 

0.10 FEET 

0.08 FEEI 

0.08 FEET 

0.11 FEET 

0.10 FEET 

0 . 0 4  FEET 

0.12 FEET 

0 . 1 2  FEET 

0.10 FEET 

1E FULLER CROSSMAX OUT 
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THE MAXIMUM DISCHP.RGE FROX NODE 6214 IS: 2 . 0 4  CFS i?T TIME 4.05 HOURS WITH A MiiXIMUM DEPTH OF: 0.16 FEET 

THE MAXIMUM DISCHaRGE TROX NODE 6242 IS: 2.46 CTS i?T TINE 4.21 HOURS WITH I: IIIIXIMUM DEPTH OF: 0.13 FEET 

THE MIIXIMOM DISCHARGE FROM NODE 6310  IS: 2 . 5 6  CFS iiT TIME a.17 HOURS WITH A HilXIMUM DEPTH OF: 0 . 1 4  FEET 

THE MAXIMUM DISCHARGE FROM NODE 6449 I S :  1.70 CFS RT TIME 4.15 HOURS WITH M i i X i M U M  DEPTH OF: 0.11 FEET 

THE MIIXIMUM DISCHRRGE FROX NODE 6526 IS: 1 . 3 8  CFS AT TIME 4.15 HOURS WITH I( MiiXrMUM DEPTH Or: 0 . 1 2  FEET 

THE MRRIMUM DISCHRRGE FROM NODE 6603  IS: 1 . 1 0  CFS RT TTME 4.11 HOURS WITH il MaXIMUM DEPTii Or: 0 . 1 U E E T  

THE MRXIMOM DISCHARGE FROM NOaE 6 6 7 9  IS: 2.02 CFS AT TlME 4.25 HOURS WTTH MaXIMUM DEPTH OF: 0.15 FEET 

THE M(LIIMOL* DISCHARGE FROM NODE 6715 IS:  2.52 CTS AT TlML 4 . 2 4  HOURS WITH ii MaXIMUX DEPTH OF: 0 . 1 3  FEET 

TilE M i i X I M U M  DISCHARGE FROM NODE 6831 IS: 1.86 CFS AT TIME 4.25 NOURS WlTH A MIXIXUX DEPTH OF: 0.14 FEET 

THE MnXIMUM DISCHllRGE FROM NODE 6907 IS: 2 . 6 9  C r S  AT TIME 9.25  HOURS WiTii  A MAXIMUM DEPTH OF: 0.20 FEET 

I i i E  I(IIXIMUM DISCIIhRGE FROM NOD6 6984  TS: 3.Ll CFS AT TIYE 4.25 !<OURS WITH A ?+&XIMOM DEPTH OF: 0.16 FEET 

THE MhXIMUM DISCHRRGE FROM NODE 7060 is: 2 . 0 8  CFS AT TINE < . 2 6  HOURS WITH A MAXIMUM DEPTH Or: 0.13 FEET 

THE MhYIMUM DISCIIIIRCE FROM NODE 1131 IS: 1.93 CFS hT TI ' IE  4 . 2 1  HOURS WlTH R MAXIMUM DEPTH OF: 0.12 FEET 

THE MIXIMUM DISCil i iRGE FROM NODE 1211 I S :  2 . 0 0  CTS hT TIME 4 . 2 2  HOURS WITH A HAXIMUM DEPTH OF: 0.13 FEET 

THE MRXIMUM DISCHARGE FROM NODE 7293 IS: 4.00 CFS ST TIME 5 . 4 5  HOURS WITH a MilXIMUM DEPTii OF: 0.29 FEET 

THE MAXISUM DISCHhRGE FROM NODE 7 3 1 2  IS: 6 . 9 3  CFS i iT TlME 5.50 HOURS WITH ii Y W I M U M  DEPTH OF: 0.35 FEET 

THE MRXiHUM DiSCHnRGE FROM NODE 7450 IS: 2 . 0 5  CFS AT TIME 5 . 5 2  HOURS VlITH A 8 i l X I M U M  DEPTH OF: 0.21 FEET 

THE MRXTC4UV DISCHhRGE FROB NUDE '7528 is: 1.76 CFS AT TIME d.00 HOURS WITH E. HIIXIMUM DEPTH OF: 0 . 1 4  FEET 

THE MhXIMOa DISCHARGE FROX NODE 7 6 0 6  IS: 2.16 CFS AT TlME 6.00 HOURS WITH B MiiXIMUM DEPTii Ol-: 0.10 FEET 

THE 'IIIXIMUM DISCHRRGE FROM CROSS SLCllON 

THC M(IYIMUN DISCHARGE FROM NODE 80g5 1s: 

THE MAXIMUM DISCHARGE FROM NODE 8096 IS: 

THE M I i X i M U M  DiSCii l iRGE FROM NODE 8097 i s :  

THE MAXTMUM OISCHIInGE FROM NODE 8098 IS: 

THE M W l M U M  DISCHARGE FROM NODE 8099 IS: 

THE MAXIMUM DISCHARGE FROM NODE 8100 I S :  

THE MaXIMUM DISCHXRGE FROM NODE 8101 IS: 

THE *&XIMUM DISCHilRGE FROM NODE 8102 IS: 

THE M I X l i l U M  DlSCHnRGE FROM NODE 81.03 I S ;  

THE W I X I M U I  DISClliiRGE FROX NODE 8101 IS: 

THE M%XIMON DISCHhRGE FRO* NODE 8105 ZS: 

THE MAXINO* DISCHARGE FRON NODE 8106 IS: 

THE MAXIMON DISCHARGE PROM NODE 8107 I S :  

TllE MIIXIMUN DISCHAKGE FROM NODE 8108 IS:  

THE MilXiHUN DISCHARGE FROM NOD73 8109 1s: 

THE MaXIMUN DISCHARGE FROM NODE 8110 IS:  

THE M M I M U N  DISCHaRGE FROM NODE Ylll IS: 

THE MAXIMUM DISCHARGE FROM NODE 8112 is: 

THE XIIXIMUM DISCHilRGE FROM NOOE 8113 IS :  

THE MP.XII(UM DISCiiiiRGE FROM NOOZ 8114 IS: 

TiiE MIXIHUH DISCHhRCE FRO* NODE 8115 IS: 

THE MAXIMUH DISCIIaRCE FKOY NODE 8116 IS: 

THE MAXIMUM DISCHARGE FROM NODE 8117 I S :  

6 15 : 1051.31 CFS 

0 . 6 3  CTS AT TlME 4.23 HOUR5 WITH il MRXIMUM DEPTH OF: 

1 . 0 1  CPS &T TIME 4.22 HOURS WITH i( MRXIMUX DEPTH OF: 

1.38 CCS XI TIME 1.15 HOURS WITH A MAXIMUX DEPTH OF: 

1.91 CFS i iT TIME < .  19 HOURS WIT"'A nAxIMUM DEPTH OF: 

2.16 CFS AT TIME 4.19 iiOURS WITH A MAXIMUM DEPTH OF: 

2 . 0 3  CFS &T TINE 4 . 2 3  HOURS WITii  A M I X l m O M  DEPTH OF: 

1.09 CFS AT TIME 4 . 2 5  HOURS WITii A MAXIMUM DEPTH OF: 

0 . 9 9  CFS RT TIME 6.31 HOURS WITH a XIIXIMUM DEPTH OF: 

1 . 3 9  CFS i lT TINE 4 . 3 3  HOURS WITH A XIIXIMUn DEPTH Or: 

4 . 3 6  C r S  ilT T i M E  4.29 HOURS WITll )i 1IIIXIMUt4 DEPTH Or: 

3.81 CL-S Xr TIME 4.12 HOURS WITH A MIIXIMVH DEPTH OF: 

5.21 CFS -1' TlME 4 . 2 6  HOURS WITH A lnaXIMUM DEPTH Or: 

29.29 CFS AT TIME 4 . 3 1  HOURS WlTH R MElXIMUM DEPTH OF: 

16.38 CFS AT TIME 4.31 HOURS WITH ii MAXIMUM DEPTH OF: 

2 9 . 7 3  CFS AT TIME 4 . 1 2  HOURS WITH ii MAXIMUX DEPTH OF: 

27.33 CFS AT TIME e . 3 2  HOURS WiTH a MAXIHUM DEPTH OF: 

3 1 . 9 1  CFS AT TIME 5.61 HOURS WITH A MAXIMUM DEPTH OF: 

2 5 . 7 6  CrS aT TIME 5 . 6 1  HOURS WITH A MAXIMUM DEPTH OF: 

19.96 CFS AT TIME 1.53 HOURS WITH A M I X I M U *  OEPTH Or: 

16.43 CFS i iT TIBE 5 . 5 1  HOURS WIT" MIXIMUM DEPTH Or: 

13.19 CFS i lT TTME 5.<4 $,OURS WITH A XIXIMUM DEPTH Or: 

12.31 CFS i lT TIME 1 . 3 4  WOURS WITH YIIXIaUM DEPTH OF: 

11.16 CFS RT TIME 1 . 3 4  HOURS WITll I: HllXIMUM DEPTH Or: 

0.14 iEET 

0.15 FEET 

0.18 PEET 

0.20 FEET 

0.20 FEET 

0.21  FEET 

0.22 FEET 

0.20 FEET 

0.19 PEET 

0.20 FEET 

0 . 2 2  EEEI 

0 . 2 3  FEET 

0.61 FEET 

0 .53  FEET 

0 . 4 6  FEET 

0.42 rEET 

0 .44  FEET 

0.3, rEEl 

0.31 FEET 

0.27 FEET 

0.23 FEET 

0.24 FEET 

0.23 FEET 

THE MhYINUM DISCHAR<;E FROM NODE 8118 is: 11.48 CFS &T 'TIME 5 . 3 8  HOURS WITH A MIXIMUM DEPTH OF: 0.21 FEET 

THC XbXINUN DISCHaRGE FROM NODE 8119 IS: 17.52 CFS *I1 TIME 1.29 HOURS WITH il MhXIIIUX DEPTH Oi.: 0 . 2 8  FEET 

CROSSMAX OUT 
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ADOBE DAM/ DESERT HILLS AREA DRAINAGE MASTER PLAN 

THE MIXlMUM DISCHARGE FROM NODE 8184 ZS: 6 . 1 7  CFS AT TIME 4 . 7 4  HOURS WITH i: YIIXIMUM DEPTH OF: n 2 2  FEET 

THE MIXIHUM DISCHIRGE FROM NODE 8145 IS: 5 . 8 7  CrS AT TIME 4.92 iiOURS WITH i( MilXlMUM DEPTH OF: 0.21 FEET 

THE MAXIMUM DISCHiiRGE FROM NODE 8146 IS: 1.31 CFS XT TlME 4 . 9 3  HOURS WITH il M X I M U M  DEPTH OF: 0.22 FEET 

THE MRXIMUH DISCHRRGE FROM NODE 8 1 4 1  IS: 1.11 CFS &I TIME 4 . 2 5  HOURS WITH il MAXIMUII DEPTH OF: 0.1, FEET 

THE MiiXIMUM DISCHARGE FROM CROSS SECTION 9 IS : 1053.49 CFS 

THE MiiXlMUM DISCHARGE FROM NODE 1591 IS: 148.37 CFS i iT TIME 4 . 4 9  HOURS WITH P. MAXIMUM DEPTH OF: 1.01 FEET 

THE M i i X I M U M  DISCHARGE FROM NODE 1992 IS: 1 7 0 . 0 1  CFS AT TIME 4 . 5 0  "OURS SWllH R IIAXIMUM DEPTH OF: 1 . 2 5  FEET 

THE M i l X l M U M  DISCHARGE FROM NODE 1593 IS: 4 2 4 . 8 8  CFS AT TlME 4.50 HOURS WITH R MaXIMUM DEPTH OF: 3 . 1 3  FEET 

THE MAXIMUM DISCHARGE FROM NODE 1544 IS: 2 < 1 . 4 +  CFS AT IIME 4 . 5 2  HOURS WiTH II NaXIMUM DEPTH OF: 1.77 FEET 

TiiE NhXIMUM DISCHARGE FROM NODE 1595 IS: 6 1 . 8 3  CFS AT TINE 4 . 4 9  HOURS WITH ii W X l M U l l  DEPTH OF: 0 . 9 6  FEET 

THE NAXIMUM DISCHARGE FROM NODE 15'16 IS: 1.66 CFS AT TIME 1 . 3 6  HOURS WITH il MAXIMUY DEPTH OF: 0.20 FEET 

THE MnXIMUM DISCHARGE FROM CROSS SECTION 10 IS : 663.18 CFS 

THE MIXIMU* DISCliiiRGE PKOH NODE 2634 IS: 16.70 CrS RT TIME 6 . 6 2  HOURS WITH A MAXIMUM DEPTH Or: 0 . 4 3  FEET 

THE MilXIMUM DISCHiiKGE FROM NODE 2631 15: 261.68 CFS AT T I N E  4.54 BOORS WITH h HIXIMUM DEPTH OF: 1.30 FEET 

THE MllXiMUM DISCHaRGE FROM NODE 2 6 3 6  IS :  2 6 5 . 7 3  CFS AT TlME 4.60 HOURS WITH A MIIlMUM DEPTH OF: 1.62 FEET 

THO MhXIMUM DISCHARGE FROM NODE 2 6 3 1  IS: 81.50 C I - S  AT TIME 4 . 6 0  HOURS WITH XIIXINUN DEPTH OF: 0 . 8 2  FEET 

THE MAXIMUM DISCHRRGE FROM CROSS 

THE XhXIMUM DISCHARGE FROM NODE 

THE MP.XIMUM DISCIIAHGE FROM NODE 

THE MXIIIUM DISCiiilRGE FROM NODE 

THE M i l l I M U M  DISCHbRGE FROB NODE 

THE M&XIMUM DISCHARGE FROS NODE 

THE M i l l l M U N  DISCHARGE FROM NODE 

THE MilXlNUN DISCHARGE FROM NODE 

THE XhXIMUM OZSCHRRGE FROM NODE 

THE MliXIMUM DISCHIPicE FROM NODE 

THE MAXIMUM DISCHARGE FROM NODE 

THE MAXIMUM DlSCHiiRGE ?RON NODE 

TiiE MhXILIUM DiSCii i lRCE FROM NODE 

THE NAXIMUN DISCHaRCE FROX NODE 

THE MllXIMUM DISCHiiRGE FRON NODE 

THE M ~ X I M U M  DISCHARGE man NODE 

THE aRYIMUM DZSCHARGE FROM NODE 

SECTION 11 I S  : 1031.19 CFS 

4155 IS: 6 4 . 5 7  CFS AT TIME 9 . 7 8  HOURS WITH k MIIXIMUX DEPTH OF: 

4156 IS: 141.70 CFS i lT TIME 4 . 7 8  HOURS WlTH A MAXIMUM DEPTH OF: 

"15 IS: 1 3 3 . 5 3  CFS i iT TIME 4 . 7 9  iiOURS WlIH 4 MRXTNOM DEPTH OF: 

4158 I S :  8 8 . 8 3  CFS AT TIME 4.11 HOURS WITH A MIXIMUM DEPTH OF: 

4119 IS: 7 0 . 3 5  CFS AT TIME 4 . 8 1  HOURS WITH R MAXIMUM DEPTH Or: 

4160 IS: 9 5 . 9 6  CFS AT 'TIME 4 . 7 4  HOURS WXTH A X.UXIMUM DEPTH OF: 

8161 IS: 14.43 CTS AT TlME 4.73 HOURS WITH A M&XIMUH OLPTH Or: 

4162 IS: 61.24 CPS AT TIME 4 . 7 2  HOORS WITH I: Hl lXIMUM DEPTH OF: 

4163 IS: 18.83 CIS AT TIXE 4 . 7 3  HOURS WITH ii M I I M U X  DEPTH OF: 

4 1 5 4  IS: 16.41 CFS AT TIME 4 . 6 8  HOURS WITH ii M X I Y U I I  DEPTH OF: 

4161 IS: 26.20 CrS AT TIME 4 . 6 1  HOURS WITH A MAXIMUM DEPTH Or: 

"16 6 8 :  42.01 CFS AT TIME 4 . 6 3  EXOURS WITH A MAXIMUM DEPTH OF: 

"16 I S :  80.18 CFS WL. T i M E  4.62 HOURS WITH h MRXIMUM DEPTH OF: 

4168 I S :  4 1 . 8 6  CFS AT TIME 4.62 HOURS WITH XnXIMUM DEPTH OF: 

4169 IS: 54.92 CFS AT TIME 4.61 HOUR5 WiTH A XaXIMUM DEPTH Or: 

4110 IS: 19.32 CFS AT TIME 4 . 6 0  HOURS WITH A MiiXTMUX DEPTii OF: 

THE MIXIMU" DISCHIIRGE FROM CROSS SECTION 

THE MAXINUM DISCIiilRGE CROM NODE 3960 I S :  

THE MAXIMUM DISCHiiRGE I-KOY NODE 4011 IS: 

THE MllYIMOM DISCHARGE FROM NODE 4118 I S :  

THE M i i X i M U N  DISCHARGE FROM NODE a195 IS: 

THE *&XIMUM OZSCHRRGE FROM NOD6 1211 19: 

THE MP.XIXUM DISCHIRGE FROM NODE < 3 4 1  IS :  

THE M'iXlXUil DiSCliRRGE FROM NODE 4622 iS: 

THE MAXIMOH DTSCHIIRGE FROM NODE 4497 I S :  

THE MXXIMOM DISCHiiRGE FROH NODE a112 IS: 

12 15 : 138.19 CFS 

22.03 CFS i lT TIME 4.<9 HOURS WITH A IIAXIMM DEPTH OF: 

3 5 . 3 8  CFS i lT TIME 4.50 HOURS WlTH R MIIXIMUM DEPTH Or: 

50.53 CFS AT TIME 5.01 HOURS WITH A MIXIMUM DEPTH Or: 

55.O< CFS AT TIME 1.08 HOURS WITH E. HIIXINUM DEPTH OF: 

4 8 . a 3  CBS AT TIME 5.01 HOURS WITH A XltXIMUM DEPTH OL-: 

3 1 . 9 5  CTS AT TIME 1.05 HOURS WITH i( MaXIMUM DEPTH OF: 

33.55 CFS hT TI*E 1.06 HOURS WITH ii MIXINU3 DEPTH OF: 

2 5 . 2 5  CFS i lT TlME 5.01 HOURS WITH A MAXIM* DEPTH OF: 

2 1 . 7 9  CI-S iiT 'T lME 5.11 HOURS WITH A MAXIHUIY DEPTH OF: 

0.51 FEET 

0.79 FEET 

0 . 1 6  iEET 

0.61 FEET 

0.31 FEET 

0 . 6 8  FEET 

0.51 FEET 

0.50 FEET 

0 . 3 6  FEET 

0.47 PEE? 

0.31 FEET 

0.41 I-EET 

0 . 1 5  FEET 

0.37 FEET 

0.4'1 FEET 

0.21 FEET 

0.47 I-EET 

0 . 5 5  FEET 

0.62 FEET 

0.61 FEET 

0 . 6 2  FEET 

0.53 FEET 

0 . 5 ,  FEE.! 

0 . 4 7  FEET 

0 . 4 1  FEET 

IE N L L E R  CROSSMAX.OUT 
nrWMoUV cawmO(II. , in( 





ADOBE DAM/ DESERT HILLS AREA DRAINAGE MASTER PLAN 

THE M l l X I M U M  OISCHIRGE FROM NODE 12095 IS:  1.13 CFS >!I TIME 4.00 HOURS WlTli I: YIIXIMUM DEPTH OF: 0 . 0 5  FEET 

THE X i l X l M U M  DISCHARGE FROM NODE 12096 IS: 12.18 CFS iiT TlME 5.10 iiOUKS WlTH i( W X I M U M  DEPTH OF: 0.20 FELT 

THE MAXIMUM OISCHIRCE FROM NODE 12091 18: 690.64  CFS AT TiME 5 . 0 9  HOURS WIT)! il rnXIMUM DEPTH OF: 2 . 8 3  FEET 

THE M i l X l M U M  DISCHARGE FROM NODE 12098 IS: 181.d" CrS AT TTME 5 . 0 9  )HOURS WITH ii M A X I W X  DEPTH OF: 1.01 FEET 

THE WAXIMUM DlSCHiiRCE FROM NODE 12099 IS: 0 .6dCCrS AT TIME 4 . 0 0  HOURS WTTii ii MAXIMUM DEPTH OF: 0.04 FEET 

THE MAXIMUM DlSCHilRCE FROM NODE 12100 IS: 1.98 CFS AT TIME 4.00 HOURS WITH A MSXIMUM DEPTH O r :  0.10 FEET 

THE MAXIMUM DISCHARGE FROM CROSS 

THE MRXIMUM DlSCHnRGE FROM NODE 

THE MAXIMUM DTSCHiiRGE FROX NODE 

THE MIIIIMUN DISCHARGE FROM NODE 

TllE MAXIMUM DISCHARGE FRO* NODE 

THE MIIXIMUM DISCHARGE FROM NODE 

THE MilXIMUM DISCHARGE FROM NODE 

THE MaXIMUM DISCHIWE FROM NODE 

THE MAXIMUM DISCHIRGE FROM NODE 

THE MRXXMUM DISCHRRGE rRoM NODE 

THE NhXlMUM DiSCHnRGE FROM NODE 

THE MIXIHUM DISCHiiRGE FRO8 NODE 

TliE M P I X I W Y  DISCHIIRGE FROX NODE 

THE MIXIMUN DISCHARGE FROM NODE 

THE MAXIMOlO DISCHaRGE FIOQ NODE 

THE MAXIMUM DISCHARGE FROM NODE 

THE MAXIMUM DISCHARGE FROM NODE 

THE MlXIMUM DISCHARGE FROM NODE 

THE MLXINUN DISCHARGE FROM NODE 

THE MIIXIMUM DiSCiiLiRGE FROM NODE 

THE MhXIMUM DISCHiiRGE FROM NODE 

THE R&XIM"M DlSCHilRCE FROM NODE 

THE *AXI\IUM DISCHaRGE FROX NODE 

THE I O I X I W M  DISCHARGE FROM NODE 

THE MRXIMUB DISCHARGE Fi(OR NODE 

THE MIXIMOO DISCHARGE FROM NODE 

THE M l i X I M U M  DISCHARGE FROM NODE 

THE MXXIMUM DISCHliRGE FROM NODE 

THE MnXINU8 DISCHiiRGE rROM CROSS 

THE %*XIMUM DISCBRRGE IROM NODE 

THE MRXIXUM DISCHaRGE FROM NODE 

THE MIXIXUM DISCBIIRCE PROM NODE 

THE MhXINUM DISCHiiRGE FROH NODE 

' W E  MAXIMU* ODISCHRnE FROX NODE 

TllE MAXINUN DISCHARGE FROM NODE 

IHB MAXINUO DISCHARGE FP-OM NODE 

THE I*axinun DISCHAnC,E FROM NODE 

THE XIIXISUM DISCHARGE FROM NODE 

SECTION 

2113 IS: 

2 1 8 9  IS: 

2 2 5 1  IS: 

23P1 I S :  

2417 IS: 

2493 IS: 

2 5 6 8  IS: 

2645 IS: 

2 7 2 1  TS: 

279, I S :  

2873 IS: 

2949 IS: 

3021 IS: 

3101 IS: 

3111  TS: 

3213 IS: 

3329 IS: 

3105 I S :  

3481 IS: 

3151 I S :  

3614 IS: 

3711 TS: 

3788 IS: 

3861 IS: 

3942 IS: 

4014 I S :  

4096 IS: 

SECTION 

2036 I S :  

2037 TS: 

2038  IS: 

2039 I S :  

2040 IS :  

2061 IS: 

2012 IS: 

2013 I S :  

2044  IS: 

17 is : 1 0 4 3 . 1 2  CrS 

29.89 CFS hT TTMC 4 . 4 4  HOURS WITH A MAXIMUM DEPTH OF: 

6 4 . 2 5  CFS i iT TINE 4.31 HOURS WITH A M l t l l M U M  DEPTH OF: 

139.19 CPS i l T  TlME 4 . "  60URS WiTH R MaXIMUM DEPTH OF: 

111.53 CFS AT TIME 4.43 HOURS WITH i? XIIXIMUM DEPTH OF: 

71.11 CFS AT TIME 4 . 3 9  HOURS WITH I: XIIXIMUM DEPTH OF: 

60.9(1 C i S  AT TIXE 1.43 HOURS WlTH A NaXIMUS DEPTii OF: 

8 4 . 9 1  CFS AT TINE <.45 HOURS WITH R M R X I W M  DEPTli OF; 

51.11 CFS AT TINE 4 . 6 0  HOURS WITH ii fiAXIMUL( DEPTH OF: 

89.60 CFS Wf TIME 4.47 HOURS WITH il MRXlMUM DEPTH OF: 

61.43 CPS *T TIME 4.51 HOURS WlTH MAXIMUM DEPTH OF: 

39.77 CFS AT T I M E  " 4 8  HOURS WlTH A MAXIMUM DEPTH OF: 

4 5 6 t  CFS AT TIME " 4 7  HOURS WITH A M&XIMUN DEPTH OF: 

3 8 . 8 1  CFS aT TIME 4.52 HOURS WITH MIIXlnUM DEPTH OF: 

4 3 . 4 2  CFS AT TIME 4 . 5 3  HOURS WITH A MIIXIMVM DEPTH OF; 

55 .55  C F S  &T TIME 4 . 5 1  HOURS WITH I: YRXIMUM DEPTH OF; 

11.98 C F S  AT TiME 4.51 HOURS WITH i( HaXIMUX DEPTH OF: 

18.96 CFS AT TIXE 9.55 HOURS WlTH ii in&XIXUY DEPTH OF: 

21." CCFS AT TIXE <.62 HOURS WITH i( LHAXIMUY DEPTH OF: 

16.28 CFS AT TIXE 4 . 6 0  HOURS WTTH i( MAXIXUH DEPTH OF: 

1 3 . 3 4  CFS AT TI86 4.53 HOURS WITH a MRXI$4OM DEPTH Or: 

15.il CFS RT TIME 4 . 6 3  !<OURS WITH A MAXIMUM DEPTH Or; 

9.32 CFS itT TIME 4.41 HOURS WITH A MIXIMUM DEPTH Or: 

22.15  CFS itT TIME 4.56 HOURS WITH A M l l i i M U M  DEPTH OF: 

23.68 CL-S AT TlME 4.58 HOURS WITH A MIXIMUM DEPTH Or: 

12.9g CFS AT TIME 4.15  HOURS WZTH Ii MilXI i lUM DEPTH OF: 

17.38 CFS AT TIME 4.70 HOURS WLTH I: YIIXIMUM DEPTH OF: 

11.91 CFS AT TIME 4 . 1 3  HOURS WITH li NIIXIMUM DEPTH OF: 

18 IS : 1111.94 CFS 

6.70 CFS AT TTME 4.53 iiOURS WITH A ZIIIXIXON DEPTH OF: 

2 3 . 3 1  CCS AT TIME 4 . 4 6  HOURS WITH A MAXIMUM DEPTH OF: 

d 7 . 7 4  CFS AT TIME 4 . 4 5  HOURS WITH A MAXIMUM DEPTH OF: 

16.45 CFS &T TIME 4 . 4 3  HOURS WlTH A MAXIMUM DEPTH Or: 

201.81 CFS AT TiME d . 4 1  HOURS WITH A MIXINUN DEPTH Or: 

181.66 CP.S AT TIME 4 . 3 9  HOURS WITH li XnXIMUM DEPTII OF: 

2 1 9 . 5 9  CFS AT TIME 4 . 3 9  HOURS WITH XbXIMUI* DEPTH OF: 

3 3 4 . 9 1  CFS AT IIME 4.39 HOURS WlTH A YIIXIMUI* DEPTH OF: 

8.13 C T S  AT TIME 8 . 4  "HUES WITH n naxrlrav DEPTH OF: 

0 . 3 1  FEET 

0.50 FEET 

O.?"ZET 

0 . 7 5  FEET 

0.46 FEET 

O 4 l  FEET 

0 . 6 6  FEET 

0.51 PEET 

0 . 7 3  FEET 

0 . 5 8  FEET 

0 . 5 0  FEET 

0.68 FEET 

0.13 FEET 

0.65 FEET 

0.76 FEET 

0.73 FEET 

0.90 FEET 

0 . < 3  Fern 

0 . 6 3  FEET 

0.11 FEET 

0.39  FEET 

0.32 FEET 

0 . a 3  FEET 

0 . 4 4  FEET 

0.39 FEET 

0.50 iEET 

0 . 5 1  FEET 

0 .20  FEET 

0 . 2 6  FEET 

0.39 FEET 

0.52 FEET 

1 .43  FEET 

1.04 FEET 

1.22 FEET 

1 . 3 4  FEET 

0 . 2 "  FEET 

IE FULLER CROSSMAX.OUT 
nma1 a aronoa~naar~ 



ADOBE DAM/ DESERT HILLS AREA DRAINAGE MASTER PLAN 

THE MIIXIMUM DlSCHhRGE FROX NODE 2041 IS: 1.21 CFS AT T I N E  4.55 HOURS WITH A XitXlMUM DEPTH OF: 0.06 FEET 

THE M Y I M U M  DISCiiARGE FROM CROSS SECTION 19 

THE MPiYIMUN DISCHARGE FROM NODE 10173 IS: 

THE MRXIMULI DISCHARGE FROY NODE 10214 IS: 

THE NilYlNUM DISCHARGE FROX NODE 10376 IS: 

THE MIXIMUM DlSCHiiRGE FROX NODE 10479 IS: 

THE MIIXINUM DISCHRRGE FROX NODE 10582 1s: 

THE MnXIMUM DISCHARGE FROX NODE 10686 IS: 

THE MAXIMUM DISCHARGE FRO8 NODE 10191 I S  

THE M ~ X I M U M  DISCHARGE morn NODE 10897 IS: 

THE MiiYI l lUM DISCHARGE FROM NODE 11004 IS: 

THE M i l l l n U M  DISCIIaRGZ FROM NODE illll 1s: 

THE M i i X I M U M  DISCIIARGE FROM NODE ilZi8 TS: 

THE M i l X l M U M  DISCHARGE FROM NODE 11125 IS; 

THE M i i X l M U M  DISCHARGE FROM NODE 11432 I S :  

THE MaXIMUM DISCHARGE FROM NODE 11539 I S :  

THE MnXIMUM OlSCHIRGE FROM NODE 116a6 1 s :  

THE M i i X l M U M  DlSCliitRGE FROM NODE 11713 1s: 

THE YaXIXUM DISCHARGE FROM NOOE 11860 IS: 

THE HaXIMUM DISCHnRGE FROM NODE 11967 16: 

THE HiiXIMUM DISCHhRGE FROM NODE 12014 IS: 

THE NIXIRUM DISCHilRGE FROM NODE 12181 IS: 

THE MhXiaUM DTSCHARGE FROM NODE 12288 I S :  

THE MiiXINUM DISCHRRGE FROM NODE 12391 I S :  

THE XAXIMUM DISCHiiRGE FROM WOOL 12102 IS: 

THE BIIXIXUM DISCliitRGE FROM NODE 12608 I S :  

'THE XP.XIWM DISCHilRGE FROM NODE 12714 IS: 

IS : 1 8 1 8 . 8 9  CBS 

22.41 CFS iiT TIME 8 . 2 1  HOURS WITH ii YilXIMVM DEPTH OF: 

16.24 CFS AT TlME " 2 6  HOUXS WITH ii YAXIMUM DEPTH OF: 

1 l . m  c ~ s  AT TIME "19 HOURS WIT" A MAXIMUM DEPTH OF: 

5 . 2 0  CFS AT TIME a.21 HOURS WITS A XIIXIMVM DEPTH OF: 

1 . 1 0  CFS AT TIME 4 . 0 0  HOURS WIT" A M X I M V M  DEPTH OF: 

1.$O CPS hT TIME 4.00 NOURS WITH M X I M V M  DEPTH OF: 

0 . 3 1  CFS hT TIME 4.00 HOURS WIRI i? M X I M U M  DEPTH OF: 

0 . 3 3  CFS &T TIME 4.00 HOURS WITH MiiXIMUM DEPTH OF: 

2 5 . 9 5  CFS iiT TTME 4.71 HOURS WITH R MnXTMUM DEPTH OF: 

262.45 CrS DT TlME 4 . 7 7  HOURS WlTH II MnXlMUM DEPTH OF: 

484.11 CFS AT TlME 4.75 HOURS WITH R MRXIMUM DFPTH OF: 

1 2 4 . 4 1  CPS AT TIHI: 4.76 HOURS WITH ii M X I M U X  DEPTH OF: 

293.05 CLIS AT TIHE n.71 HOURS WlTH A HAXIIIUY DEPTH OF: 

163.75 CFS AT TIMI! 4.7g HOURS WITH i( HAXIMUII DEPTH OF: 

71.32 CPS AT TIHE 1 . 8 5  HOURS WlTH I( HAXIIIUM DEPTH OF: 

8.11 CPS &I TIYE 1.77 HOURS WITH ii MIXIaUM DEPTH OF: 

1.64 CFS &T TINE 3 . 9 9  HOURS WITH A nAxInuM DEPTH OF: 

2.15 CFS P.T TIME 4.00 HOURS WITH & MAXIMUX DEPTH OF: 

6.91 CFS &T TINE 4.01 HOURS WITH A MIIXIMUH DEPTH OF: 

12.50 CFS hT TIME 4 . 2 5  HOURS WITH ii M h X I W M  DEPTH OF: 

14 .57  CFS AT TIME 1.76 HOURS WITH MIXlNUM DEPTH Or: 

1L73 CFS aT TIME "76 HOURS WITH A MAXIMUM DEPTH OF: 

1 9 . 8 5  CTS iiT TIME 4 . 6 7  HOURS WITH A MAXIMUM DEPTH OF: 

21.48 CFS AT TIME 4 . 5 9  HOURS WITH A M l i X I M U M  OEPTll Or: 

16.86 CFS &T TTME 6 . 5 6  HOURS WITH A IIhXIMUM DEPTll Of: 

THE MAXIMUM OIICHhRGE FRO3 CROSS SECTION 2 0  IS : 202.59 CBS 

THE MiiXIMUB DISCHBRCE PROM NODE 3121 IS: 8 . 5 3  CFS AT T I M E  "23 HOURS WITH h MAXIMUM DEPTH OF: 

THE MAXINOM DISCHliRGE FROM NODE 3200 IS: 6 . 3 3  CFS %T TlME " 2 4  HOURS WITH R MnXIMUM DEPTH Or: 

THE MhXIMUM DISClliiRGE FROM NODE 3211 IS: 3 . 4 8  CFS iiT TIME 4 . 4 7  HOURS WITH A XIIXIMUM DEPTH OF: 

TllE NFiXIMUM DLSCIIEIRGE FROY NODE 3312 IS: 11.11 CFS hT TIME 4.24 ISOURS WITH A a a X I M  DEPTH OF: 

THE MAXIMUM DISCHARGE FROX NODE 3428 IS: 11.67 CFS AT TIME "21 HOURS WITH n n a x r ~ u ~  DEPTH or:  

THE M ~ Y I N U M  DISCHARGE man NODE 3504 is: 13.32 CFS AT TIME 4 . 3 6  HOURS WITH R MAXIMUM DEPTH OF: 

THE MRXIMUM DISCHhRGE FRON NODE 3581 IS: 21.54 CFS AT TIME 4.32 HOURS WIT,) M X I M U M  DEPTH OF: 

THE MIXIHUM DISCIIARGE FRO3 NODE 3618 IS; 13.59 CFS AT TIME 4.32 HOURS WITH (i MRXlMUM DEPTH OF: 

THE MiiXinUM DISCHARGE FROM NODE 3 1 3 5  IS: 31.11 CFS AT TIME 4.32 llOUPIS WITH R M M T M U M  DEPTii OF: 

THE MnXlMUM DISCHARGE FROM NODE 3812 IS: 34.60 CFS AT TIME 4.32 liOURS WlTH i( M X I M U M  DEPTH OF: 

TiiE M U I M U M  DISCHARGE PROM NODE 3889 I S :  4 5 . 8 6  CFS X I  TIME 4 . 4 1  HOURS WITH i( MAXIMUX DEPTH OF: 

THE XIIXIXUM DISCHIRCC FROM NODE 1966 IS: 5 2 . 8 0  CrS AT TTME 4.61 HOURS WITH B MIXIXUY DEPTH OF: 

0 . 3 1  FEET 

0.35 FEEI 

0 . 3 0  FEET 

0 . 2 6  FEET 

0.20 FEET 

0.11 FEET 

0 . 0 5  FEET 

0.05 FEET 

0.61 FEET 

1 . 9 9  FEET 

2 . 3 6  FEET 

2 . 8 1  FEET 

1.69 FEET 

1.11 FEET 

0 . 6 0  FEET 

0 . 2 0  FEET 

0.11 riET 

0.11 iEET 

0 . 2 3  FEET 

0 . 2 0  FEET 

0.24 FEET 

0.22 FEET 

0 . 2 5  FEET 

0.27  FEET 

0 . 2 2  FEET 

0.21 FEET 

0.22 FEET 

0.21 FEET 

0 . 2 8  FEET 

0.37 FEET 

0 . 9 4  FEET 

0 . 4 8  FEET 

0.50 FEET 

0 . 1 8  FEET 

0.50 iEET 

0.59 FEET 

0.63 FEET 

THE MAXIMUM DISCHARGE FROM CROSS SECTION 2 1  I S  : 1161.71 CTS 

THE MIIXINUX DiSCHnRGE FROM NODE 3 9 6 6  I S :  56.31 CI.S A% TIYE 4 . 4 4  HOURS WITH il MAXI\IU\I DEPTH OF: 0.63 FEET 

~ i i r  MAXIMU* DISCH~RGE L-NOH NOOE 3967 IS: 1 9 . 4 3  CFS AT TIYE $ 6 2  HOURS WITH MIXIWM DEPTH OF: 0.35 FEET 

THE MAXIf iUN DISCHnKGE TROX NOOE 3958 IS: 12.16 CFS AT TIME "99 HOURS WITH ii MIIXINUX DEPTH OF: 0 . 2 5  FEET 





ADOBE DAM/ DESERT HILLS AREA DRAINAGE MASTER PLAN 

Hydrograph Information 



ADOBE DAM/ DESERT HILLS AREA DRAINAGE MASTER PLAN @ 
Site 4 Hydrographs 

0 2 4 6 8 10 12 14 
Time (hrs) 

1 - Section 21 
-- Section 20 
-- Sections 20 + 21 
-- Sections 20 + 21 lagged by 0.1 hours 
-- Desired Outflow (Qmax=420 cfs) Hydrograph from Basin 4A 
- Off line Detention Volume Hydrograph to reach Qmax=420 cfs 
-- Incremental Volume 



@ ADOBE DAM/ DESERT HILLS AREA DRAINAGE MASTER PLAN 

HEC-1 Information 

JE FULLER 
lNRC4CGI d G t ~ O l O ( i (  IK 



ADOBE DAM/ DESERT HILLS AREA DRAINAGE MASTER PLAN 

HEC-1 Input File 

JE FULLER 
nrwolai, 4 a o r x x l m ~ ~  



ADOBE DAM/ DESERT HILLS AREA DRAINAGE MASTER PLAN 

ID PROJECT: ADOBE DAM/DESERT HILLS ADMP FILE: STWSITE4.IHl 
ID BY: JE FULLER/HYDROLOGY & GEOMORPHOLOGY, INC. 
ID FOR: FCDMC DATE: 03/08/04 
T O  -- 

ID 
ID 100-YEAR, 6-HOUR MODEL FOR SITE 4 ALTERNATIVE ON SKUNK TANK WASH 
TT) - -  

ID ESTIMATE OF PEAK DISCHARGE WITHIN SKUNK 
ID TANK WASH AT MADDOCK ROAD. THE FOLLOWING SUMMARIZE THE ESTIMATION OF 
ID MODELING PARAMETERS: 
T "  

RAINFALL PER DESERT HILLS MODELING 
G&A PARAMETERS FROM SKUNK CREEK FDS MODEL DATED MARCH 1996 WITH 
MODIFICATIONS PER SCWCMP FOR FUTURE LAND USE CONDITIONS 

S-GRAPH UH PARAMETERS ESTIMATED USING NEW 2'CI MAPPING AND DDMSW V2.0 
DESERT/RANGELAND S-GRAPH USED 
SUBBASIN DELINEATION REFLECTS 7TH STREET CHANNEL IN PLACE (AREA 
OF SUBBASINS S17 AND 518 IS REDUCED BY 0.37 SM). 

INFLOW HYDROGRAPH AT 7TH AVE & MADDOCK FROM FLO-2D MODEL 
BASIN 4A IS LOCATED ALONG 7TH AVE, SOUTH OF MADDOCK 

- MODELED USING A DIVERT OPERATION 
- APPROX 9.5 ACRE PARCEL 
- OFFLINE VOLUME = 60 AC-FT 
- DEPTH = 10 FT 

BASIN 48 IS LOCATED ALONG 15TH AVE & MADDOCK 
- MODELED USING A DIVERT OPERATION 
- APPROX 8 ACRE PARCEL 
- OFFLINE VOLUME = 65 AC-FT 
- DEPTH = 15 FT 

*DIAGRAM 
IT 5 300 
I0 3 

KKFL02DI 
KM INFLOW FROM FL02D SECTIONS 20 
BA 2.0 
IN 6 
QI 0 0 0 0 
QI 0 0 0 0 
QI 0 0 0 0 
QI 0 0.1 2.1 4.2 
QI 296.8 403.3 502.5 568.0 
Q11283.7 1168.4 1077.6 908.0 
Q1316.1 271.8 234.6 204.8 
QI 93.0 87.5 80.4 74.9 
QI 44.4 42.2 38.2 36.8 
QI 21.1 21.0 18.9 17.0 
QI 9.5 8.5 7.8 7.1 
QI 3.0 2.8 2.4 2.1 
QI 0.8 0 0 0 

AND 21 LAGGED BY 6 MINUTES 

KKBSN-4A 
KM OFFLINE BASIN 4A LOCATED AT 7TR AVE, S. OF MADDOCK DR. (MODELED AS DIVERT) 
DT 4A-IN 
UI 0 420 5000 
DQ 0 0 4580 

KK S19 BASIN 
KM SUBBASIN PARAMETERS TAKEN FROM SCWCMP FUTURE CONDITION MODELS 
BA 0.772 
LG 0.17 0.29 8.40 0.07 11 
IN 15 
PB 3.275 
PC 0.000 0.009 0.016 0.025 0.034 0.042 0.051 0.059 0.067 0.076 
PC 0.087 0.100 0.120 0.160 0.248 0.443 0.708 0.845 0.903 0.939 
PC 0.951 0.964 0.976 0.988 1.000 
UI 90 222 476 687 837 843 731 554 405 302 

1E FULLER STWSITE4 IHI 

-- urn~air a a m m a 7  iiu 



ADOBE DAM/ DESERT HILLS AREA DRAINAGE MASTER PLAN 

KK SlYCL 
KM COMBINE HYDROGRAPH BYPASSING BASIN 4A WITH RUNOFF FROM S19 
HC 2 

KK S18C BASIN 
KM STW SUBBASINS 
BA 2.402 
LG 0.15 0.27 
UI 122 124 
UI 1157 1171 
UI 472 414 
UI 130 113 
UI 30 30 
UI 0 0 

517 AND 

8.80 
122 
1158 
369 
84 
30 
0 

518 COMBINED INTO SINGLE SUBBASIN 

KK RRl8C 
KM ROUTE S18C THROUGH DETENTION BASIN 4C 
RS 1 STOR 0 
SA 4.0 6.0 11.0 

KK S20AC 
KM COMBINE S18C-C WITH S20A AND Sl9CL 
HC 3 

KKBSN-4B 
KM OFFLINE 
RS 1 
SA 2.3 
SE 0 
SQ 0 
SE 0 

Z Z  

BASIN 
STOR 
6.3 
15 
0.1 
15 

4B LOCRTED AT 
0 

AVE AND MADDOCK DR 

JE FULLER 
i l ~ i i 0 0 1  n ~LW.ZCI;XI a, 



ADOBE DAM/ DESERT HILLS AREA DRAINAGE MASTER PLAN 

HEC-1 Output File 



ADOBE DAM/ DESERT HILLS AREA DRAINAGE MASTER PLAN 

FLOOD HYDRCGRAPH PXCKiiGE IHEC~II 
JVN 1998 

VERSION 4 . 1  

* R m  DATE 16mROd TIME 15:15:02 

THlS PRCGRPII REPLACES ALL PRBYIOV8 ISRBRSIONS 08 HFC-l KNOW aS HBCl (JAW 731, HZCICS, HBClDB, A m  HBC1XW. 

THB DEFINITIONS OF VilRIFleLES -RTIUP- AND -RTIOR- m V E  M O B D  FROM THOSE USED WITH THE 1973-STYLE I N P W  TTSTRUCTmE. 
THE DBFlNlTlON Or . Z M S K K  ON RM~CilRD WAS -OED WITH RBYISlONS DATED 28 SEP 81. THlS IS THE FORT-17 VERSION 
NEW OPTIONS: DMBRBAK OUTFLOW OWMERGENCE , SINOLE BVBNT 0-OB CALCLn*TlON, DSSxWRITE STEiGE FREQIWICY. 
D S S : R W  TIME 8BRIES AT DBSiRBD CIILCU&B.TION TNTERV- LOSS RLTE:ljREBN iwo WPT INFILTRATION 
KINEMATIC WAVB: NEW FINITE DIBFERWICE IITIGOXITHM 

HEC-l INPW PAGE 1 

I D  . . . . . . .  1. . . . .  2 . . . .  3.......4.......5.......5.......7.......8.......9...... 10 

ID PnOJECT: ADOBE DaMjoEsEET HILLS ADMP FILE: STWSITE4IH1 
ID BY: ZE FITLL6R/HYDROLOO.I P OEOMORPXOLoCY, IN". 
ID FOR: FCOMC DATE: 03/08/04 
TD 
ID 
ID 1 U O ~ Y E M .  &"Om MODEL FOR SITE 4 ALTBRNaTIVB ON S m K  TANK WaSH 
7- 
A" 

ID ESTIMATE OF PBiiK DlSCXElROE WlTXlN SKrmK 
ID T-K WaSH AT -DOCK ROAD. THE WLLOWINO SUMMilRlZE THB BSTIWTION OF 
ID MODELZNC P A M E T E R S :  
7- 

" .......... "- 
- OFFLINE VOLUME - 60 AC-FT 

K K  FLOZDi 
KM TNFMW FROM FLl020 SBCTIONS 20 ANE 21 LnCGED BY 6 MINUTES 
B* 2 . 0  
,w 

HEC-1 I N P m  PAGE 2 

LINR I D . .  . . . .  1 . . .  2 . . . . . . . 3 . . . . . . . 4 . . . . . . . 5 . . . . . . 6 . . . . . . . ? . . . . . . . B . . . . . . . 9 . . . . . .  10 

< 9  i(K BSN.4I1 
50 XM OFFLlNE BilSIN 4Fi LOCh-TED XI 71" AVB, S .  OF MiiDDOCK DR. IMODBLBD PS DZYERTI 
51 DT 4A-IN 
52 DI 0 4 2 0  5 0 0 0  
53 

:O 
0 $580 

IE FULLER STWSITE4 OH1 
IIIWOLO(II (t GfmPnOLaI K .- * 



ADOBE DAM/ DESERT HILLS AREA DRAINAGE MASTER PLAN 

5 4  KK 819 -IN 
5s KM SULBASTN P W E T E R S  TAKEN FROM SCWCMP BUTmE COWDITION MODELS 
56 Bii 0 . 7 7 2  
57 10 0.17 0.29 8 . 4 0  0 . 0 7  11 
$ 8  IN 15 
19 PB 3.271 
6 0  PC 0 . 0 0 0  0.009 0.015 0 . 0 2 5  0.014 0.042 0.051 0 . 0 5 9  0 . 0 6 7  0.076 
61 PC 0 . 0 8 7  0 . 0  O l Z O  0 .150  0 .248 0.443 0 . 7 0 8  0 . 8 4 1  0.903 0.939 
62 PC 0.951 0.964 0 . 9 1 6  0 . 9 8 8  1.000 
6 3  UI 90 222 416 687  837 843 731 554 405 302 
$4 UI 222 163 122 92 51 5 1  22 22 21 22 
6 5  UI 2 2  0 0 0 0 0 
56 UI 0 

67  XK S19CL 
68 XM COMBlNB WDRWRliPH BYPASSTNG BEiSIN 4FI WITH RUNOFF FROM S19 
69 XC 2 

1 0  KK Sl8C BASIN 
II KM STW SUBBASINS S11  M D  Sl8 COMBXNBD INTO SINGLE SUBBASIN 
72 BEi 2 . 4 0 2  
73 LO 0.15 0 . 2 7  B.80 0 . 0 6  12 
74 UI 122 124 122 342 4 8 1  627 164  884 1022 10'10 
75 "I 1157 1171 1158 1125 1051 911 822 101 613 554 
76 UI 412 4 369 323 271 211 221 187 175 129 
77 UI 130 113 84 84 84 88 33 30  30 29 
7 8  UI 30 30 30  30 29  0 30 30  
79 "I 0 0 0 

87 KK 818"-C 
8 8  KM PORTlON OF Sl8C TO CONTlNUB OFFLINE BASIN IS18C-B OOBS To BASIN) 
89 DT SlBC B 
90 DI 0 1100 5 0 0 0  
'II :Q 0 1900 

INPUT 
LINE 

NO. 

32 

99 KK S24AC 
100 KM COMBINE SlsC-C WlTH SZDA illiD S19CL 
101 HC 

104 xa as~_*s 
105 KM OFFLINE BEiSIN 4 8  LOCATED AT 15TH IWB iUID MEiDDOCK DR. 
10s RS 1 STOR 
107 6ii 2.3 6.1 
10s 6E 0 1 5  
109 0 0.1 
110 SE 

111 Z Z  

SCHEMATITIC D J n O M  OF STRFW NBlrlORX 

I Y I  ROUTlNCi ( - ~ ~  >I DIVERSION OR PUMP FLOW 

I .  1 CONNECTOR ( ~ ~ ~ ~ 1  RBTURN OF DIVERTED OR PUMPED FLOW 

FG02I)I 

IE FULLER STWSITE4 OH1 
IITDWLCG'I a a tonoaaaoa~  

? 
> 



ADOBE DAM/ DESERT HILLS AREA DRAINAGE E S T E R  PLAN 

104 ssnlpa 

11'-) RIMOFF &SO MMPUTBD ilT THIS LOCL-TlON .......................................... 
* F W O D  XYIYDRWRAPH PACXkGE IHBC-il . 

JUN 1998 
VBRSlON 4 . 1  

RUN DRTB 1 6 m R O l  TIMB 15:46:02 ' ......................................... 

U S .  M Y  CORPS OF ENGINEBRS " 
HYDROLOGIC ENGiNBBRlNO CENTER * 

609 SECOND STREET 
DAVIS, CffiIFOP-NTA 91616 

1916) 716~1104 

pnwscl ;   mas^ om/ossan~ m m s  ~ D M P  FILB: STWSITBI. IH1 
BY: JB FULLERIHYDROWOY P OEOMORPHOLoCY, IN". 
FOR: FCDMC DaTB: 03/08 /04  

BSTTMaTB OF PBFlK DISCEAROE WITHIN SXUNK 
TMlK WASH AT M m W C K  R O m .  THE FOU.OWINO SUMMliRlZE THE ESTIWTION OF 
MODELING P A M E T E R S :  

+'+ ERROR -" SPECIFIED START AND END DATES RESULT IN TOO M Y  TIME PERIODS 

31 10 OUTPUT CCONTRL LmImLES 
l P W T  3 PRINT CONThnl 
l P M T  0 PLOT CONIROb 
USCffi 0 .  HYDROGRAPH P W T  SCALE 

..x 
NODkIE 
NDTIME 
ZCENT 

MINUTBS TN COMPUT&I.lON INTERVAL 
STFlRTING DATE 
STPRTING TIME 
NVMBBR OF HYDROGRAPH ORDINATE 
ENDING DATE 
ENDIN0 TIME 
CENTrnY MARK 

COMPW&TION INTERVAL . 0 8  HOURS 
TOT= TlME B M B  166.58 HOURS 

,TSR Trn7.m ........... 
DRAINA%B mEa 
PRECIPITATION DEPTH 
LENGTH, ELEVATION 
FLOW 
STORAOE VOLUME 
SlTRFiiCE ARC* 
TEMPBRllTURE 

SO"*RB MILES 
INCHES 
PERT ~ - - ~  
CUBIC VEET PBR SECOND 
ACRE-FEET 
ACRES 
DEDREEG FAXRENEEIT 

.............. 
32 KK . FL02DI ' .............. 

INFMW FROM FLOZD SECTIONS 20 ilND 21 LAGGBD BY 6 MINUTES 

1E FULLER 
H I D P 3 C h I  O (IOKX Oi.X;(i r 



@ ADOBE DAM/ DESERT HILLS AREA DRAINAGE MASTER PLAN 

15 IN TlME DATA FOR INPW TlME SERIES 
JXMTN 6 TIME INTERVAL ZN MINUTES 

JXDiiTB 1 0 STFiRTlNG 0kT6 
IIXTllbB 0 STMTING TIM= 

P E U  FLOW TIM6 M A X T M W  hVIVED9C1B FLOW 
6-HR 2 1 ~ H R  72-HR 166.58~HR 

i ICFSI IHRI 
1CFSI 

+ 1312. 4 . 9 2  311. 79. 27. 12. 
IINCHBSI 1.417 1 . 4 6 9  1.448 1 . 5 5 5  
(EIC-FTI 154. 157. 160. 156 

PEiiK FLOW 

ICFSI 

t 9 2 2 .  

PEFlK BLOW 

+ ICBSI 

* 420. 

* BSN-48. * .............. 
OFFLlNE BASIN 411 LOCaTED &T 7 M  XVB. S .  OF W D O C K  DR. IMmCLED AS DlYERTI 

DlYBASlON 
rsriyi 4a.m orvsnsro~ m~~acnaps r o e ~ ~ r ~ ~ c a ~ r o ~  

INFLOW .OO + Z O O 0  5000.00 

DIVBRTED FLOW . ao 0 0  a 5 8 0 . 0 0  ... 
."* ... ..* *.* 

orvsnsrahl ~ m n a o w . ~ ~  &*_IN 

TTME MAXIMVM FIYEPAGB F M W  
6 ~ X R  24-HR 72-En Ihh.SB~HR 

TIME MAXIMUM AVERAGE FLOW 
6-MR 24-HR l Z ~ H R  156.58-XR 

.............. 
1 4  Fa * 619 * BASIN 

SUBBASIN PFIWBTERS T X B N  -011 SCWCMP FUTURE CONDlTlON MODELS 

58 IN TXME DhTii FOR MPVT TlNE SERIES 
JXNTN 15 TIMB ZNTBRVAL IN MlNUTBS 

JXDIITB 1 0 ST*-RTING DATE 
SXTIME 0 STIlRTlNC TIME 

PRECIPITaTION DaTA 

STOW 3.28 *&GIN TOTAL PRECIPIT>TION 



ADOBE DAM/ DESERT HILLS AREA DRAINAGE MASTER PLAN 

6 0  PI INCREMBNTiiL PRECIPITATION PATTERN 
.04 . O O  .OO . O O  .OO . a 0  . O O  . O O  0 0  . O O  
.oo . o o  .oo . o o  .a0  . o o  .oo  . O U  0 0  .oo  
.oo . a 0  .oo . o o  .oo . a 0  .DO . O O  0 0  - 0 0  
.UO . O D  .DO .01 .01 .01 .01 .Ol O l  . a 3  
. O X  .01 .06 0 6  -06 .09 .09 .09 . a 3  . 0 5  
.05 . 0 2  .02 . 0 2  .Ol .01 . 0 1  .OO O D  . O O  
.40 . a 0  .OO 0 0  - 0 0  . a 0  . O O  . 0 0  0 0  . O O  
. O O  . 0 0  

17 IG GREEN AND M P T  LOSS RATE 
STRTL 1 7  STAWTINC LOSS 
DTH .29 MOISTURE DEFICIT 
PSlF 4 0  WETTING FRONT SUCTION 

Y U k T  0 1  HYDRAULIC CONDUCTIVITY 
RTlMP ll.00 PBRCENT IMPBRYTOUS AREA 

53 UI INPUT IMTmRAPH, 21 ORDINATES, VOLWB = 1.00 
90.0 222.0 4 7 6 . 0  5 8 7 . 0  817.0 843.0 731.0 5 1 4 . 0  4 0 5 . 0  302.0 

2 2 2 . 0  153.0 122.0 92.0 61 0 55.0 22.0 2 2 . 0  2 1 . 0  2 2 . 0  
2 2 . 0  ..* ... ... ... ... ... 

HYDROGRAPH AT STATION 819 

TOTAL RAINFALL - 3.27. TOT- LOSS - 1.11. TOTAL EXCESS - 2.16 

PEAK FLOW TlME MmIHUM aV-YERAGB F M W  
6-HR 24-HR 72-HR 166.58-HR 

* ICBS! (HR! 
(CFSI 

r 1078. 4 . 3 3  179. 4 5 .  1 5 .  5 .  
(INMESI 2.158 2.161 2.161 2.161 
(AC-BTI 8 9 .  84 8 9 .  89.  

COMBINE HYDRoCiRAPH BYPASSIN0 BASIN 4A WITH RWOFB FROM 819 

6 9  HC HYDROGRAPH COMBlNEiTlON 
ICOMP 2 NUMBBR OF HYDROGRAPHS TO COMBINE 

+.. .". * * "  .** *". ... 
XYDP.OOFO.PH AT STaTION S19CL 

PEAK FLOW TIME M U I M U M  AVERAGE F M W  
6-HR 24-HR 72-HR 166.58~HR 

i (CFS! IHRI 
ICPSi 

r 1 4 9 8 .  4 . 3 3  1 5 7 .  9 4 .  12. 14, 
(INMBS! 1.213 1.218 1.280 1.122 
(kc-PTI 182. 185. 189. 195, 

CUMULFITIVE i lRBl i  = 2 . 7 1  SO MI 

*****.***.*.*. 
70 iU . S18C " BASIN .............. 

STW SUBBASTNS 517 M D  SIS COMBlNED INTO SINOLE S W B l i S l N  

SUBBASIN Rmiorr DATA 

72 BFI SUBBASIN CHIIRhCTBRISTICS 
TAR- 2 . 4 0  SUBBFlSlN AREA 

PREClPITilTlON DATA 

5 9  PB STORM 3.28 BASIN TOTAL PRECIPITATION 

6 0  P I  XNCREMBNTiiL PRECIPITATION PrlTTERN 
. o o  . O D  .oo .oo  .ao  O D  0 0  .oo . oa .oo 
. o o  0 0  .oo 0 0  .oo . o o  0 0  .oo 0 0  . o o  
.00 .a0  O D  0 0  .oo .oo  . a 0  .00 0 "  .a0 
. o o  . U O  . O D  .01 .01 .Ol .01 .Oi 0 1  . 03  
. 0 3  0 3  .a6 0 5  .06 .09 0 9  .09 .05 . 0 5  
.05 .02 0 2  . 0 2  0 1  -01 ."L .00 D O  . o o  
. o o  0 0  0 0  .oo . O D  .oo . O D  .oo 0 0  . o o  

JE FULLER STWSITE4 OH1 

- - nrDwcair a otom~am IK 



ADOBE DAM/ DESERT HILLS AREA DRAINAGE MASTER PLAN 

73 7 4  GREEN m D  iVlPT W S S  REITE 
STRTL .15 S T M T l N G  LOSS 
DTH . Z i  MOISTURE DEFTClT 
PSIF 8 . 8 0  WETTING FRONT SUCTION 

XKSiiT .06  HYDR*-OLIC CONDUCTlVlTY 
RTIMP 12.00 P E R C ~ T  I M P E R V I ~ S  AREA 

HYDROOPAPX AT GTATION Sl8C 

TmaL FAINFALL - 3.27. TOTAL LOSS - 1.03, TOTAL EXCESS - 2.21 

PEAK U(FLiO TTlMB MAZIMUMAVEPjiCBFMW 
6 - H R  24-HR 72-HR 166.58-HR 

i ICFSI (HE1 
(CFS) 

+ 2154. 4 . 8 3  575. 141.  4 8 .  21. 
(INCHES, 2.227 2 . 2 4 2  2.242 2.242 
IIIC-FT) 285. 2 8 7 .  2 8 7 .  287. 

.............. 
80 KK * RRi8C * .............. 

ROUTE SlaC IHROUOH DBTBNilON -61N 4C 

HYDROGPAPH ROWING UiiTii 

8 1  RS STORACE ROWIM 
NSIPG I NrmBBR OF SUBREXCHES 
lTYP STOR TYPB OB INITIIL CONDlTlON 

RGYRIC .oa  r ~ r ~ x a r .  cnuor~ro~ 
Y .OO WORKINO R - I) COBFFlClBNT 

8 3  8% AREA 4 . 0  6 . 0  11.0 

84 88 ELBVhTION 0 0  4.00 l0.00 

8 5  80 DISCmBGE 0. 215. 430. 6 4 5 .  8 6 0 .  1075. 1290. 1450. 1720. 2 2 0 0  

PEIIK FLOW TlME 

+ ICFSI (HRI 

+ 1869. 5.17 

.*. 

COMPUTED STOFAGE-ELEVATION DATA 

. O O  1 9 . 8 7  70.11 

.OU " 0 0  10.00 

COMPUTED STOFAGE-OWFLOW~ELEViiTION DaTA 

XMSOOFAPH AT STATION RR18C 

(CFSJ 
5 3 9 .  1 3 5 .  I S .  19. 

(INCHES) 2 . 0 8 6  2.087 2 . 0 8 7  2.087 
lac-FTI 2 5 7 .  2 6 7 .  267. 2 6 7 .  



ATlOBE DAM/ DESERT HILLS AREA DRAINAGE MASTER PLAN 

.............. 
a i  m - $lac-c . .............. 

KInTloir OF slsc TO CONTlNUB MOUND OFFLlNB BFiSTN (618C-B GOBS TO BASIN1 

DT DiVBRSTON 
IsTm SL(IC-B DlVBESlON HYDROOPAPH IDBNTIFTCIITION 

DI INPMW . 0 0  1100.00 5 0 0 0 . 0 0  

DO DIVERTED FLOW . 0 0  0 0  3900.00 ... 

PBliK FLOW TIME MmIMIBI I"ERL%B FLOW 
6-HR 24-HR 72-HR 166.58~HR 

(CFSI (w.1 
ICFSI 

+ 769. 5.17 109. 2 7 .  9 .  q .  
(INCHESI ,120 4 2 0  .120 .410 

IAC-FT I  1 4 .  51 .  1 4 .  54 

PEAK FLOW TIME M A X I M I B I  IIYEMGE F M W  
6-"R 2 4 ~ H R  l Z ~ H R  166.58-HR 

.............. 
92 XK 52011 ' BASIN .............. 

SUBBSSIN RUNOFF DATA 

93 Bii SVBBrnIN W C T E s l l S T I C S  
TARE* $ 1  SUBBliSIN ARE& 

PRECIPIThT.TION DhTA 

19 PB STOW 3 . 2 8  BASIN TOTAL PAGCIPITATTON 

91 LG GREEN iWD WPT LOSS RiiTB 
STRTL 17 STMTINC l,OSS 
DTH 2 7  MOISTURE DBFlClT 
PSIF 8 . 8 0  WETTING FRONT SUCTION 

X S A T  0 6  HYDRAULIC MNDUCTIVITY 
RTIMP 11.00 PERCMT IMPERVIOUS ARB* 

9 3  UI INPUT UNITGPAIIPH, 19 ORDINATES, VOLUME = 1.00 
53.0 151.4 326.0 4 5 3 . 0  515.0 474.0 353.0 216.0 lBZ.0 1ZB.O 
93.0 6 5 . 0  4 6 . 0  37.0 7 . 0  14.4 13.0 1 3 . V 3 . 0  

... " * *  ... * * *  ..a 

HIIDRWPAPH AT STATION 620a 

TOTaL PAINFAIL - 3 . 2 7 .  TOTIIL MSS - 1 . 0 5 ,  MTL-L EXCESS = 2.22 

JE FULLER STWSITE4 OH1 



ADOBE DAM/ DESERT HILLS AREA DRAINAGE MASTER PLAN 

PEAK FLOW TTMB MAXI- &VBPAaE FLOW 
6-HR 24-HR 72-HR 166.5s-HR 

+ (CFSI IWI 
ICFS) 

+ 6 2 2 .  4 . 2 5  9 9 .  21. 8 .  4 .  
,INCHES) 2.219 2.222 2 . 2 2 2  2.222 
IAC-FT) 4 9 .  1 9 .  *9. 4 9 .  

99 KK . S10&" ' .............. 
mMBlNB SlSC-C WITH S201( &ND SI'ICL 

101 HC XYDROORiiPX COMBINaTlON 
iCOMP 3 NUMBER OF HIDROORiiPHS TO COMBINE 

".* 

.*. ... ..* *.* .a. 

XYDRoDeAPH &T -TSTPITloll SIO% 

PEAK FLOW TIME M U I M U M  IW-B PLOW 
6-HR 24-HE 7 2 ~ H R  166.58-HR 

r ICFS) IXR) 
(CPSI 

+ 2 8 0 1 .  Q.50 891.  226 75. 33. 
(INCHES) l.480 I 5 0 5  1.516 1.537 
IIIC~FT) 4 1 4 .  4a9.  452. 458. 

103 DR RETRIEVE DIVERSION HYDROORiiPX 
ISTAD slsc-a orvsnsros m ~ ~ ~ ~ n a p s  IDENTIFKATION ... ... ... ..* ... ..* 
HYDROORiiPH AT STATION 48-IN 

OPFLiNB RllSIN 4B LOCATED ilT 15TH AVE AND M-DOCI DR. 

HYDROGRiiPH ROUTINO DATA 

146 RS SMRAOE ROUTINO 
NSTPS 1 NUhlBER OF SUBREACHBS 
lTYP STOR TYPE OF I N l T l i i L  CONDITION 

RSVRlC 0 0  INITIAL CONDITlON 
0 0  WORIlNO R AND D COEFFICIENT 

101 S& AREA 2.3 6.3 

108 SE SLGVIITTON .oo line 



@ ADOBE DAM/ DESERT HILLS AREA DRAINAGE MASTER PLAN 

STORAGE 
BLBVATIOW 

SMRAOE 
OUTFLOW 

ELEVFlTlDN 

PEAK FLOW TIME 

* (CFS) (RBI 

0 .  1.92 

PEAK STORAGE TINE 

+ IX-PTI (HR) 
5 4 .  5.00 

P E m  ST= TlllE 

i IFBETI (HRI 
13.02 6.00 

HYonn;RAPH AT 6TaTlohl B S N P 8  

MAXIMUM I I V B W E  FLOW 
6-HR 24-HR 72-HR 166.58-HE 

W I M U M  RVERilGE STORAGE 
6-ER 2 4 ~ H R  72-HR 155.58-HE 

5 4 .  54 54 5 2 .  

M h X T M I  S V B M B  STLOE 
6-HR 24-XR 72-HR 166.58-HR 

13.01 13.00 12.91 12.48 

CUMULATIVE aRBI - ,083 SQ NT 

OPERATION STATTON 

ROUTED TO 

-'+ NORM= END OF X6C-1 "+ 

RUNOFF SWMARY 
FLOW IN CUBlC FBBT PER SBCONO 

TIME IN HOmS, ARB74 IN SQUIlRB MILKS 

P m X  TlMB OF AVBRAaE PLOW FOR MUTMW PERIOD 
FLOW PEAK 

6-HOW 24-HOUR 7Z~HOUR 

BASIN M U l M N  TIrn OF 
MEEI STAGE MllX STaCE 



ADOBE DAM/ DESERT HILLS AREA DRAINAGE MASTER PLAN 

FlowMaster Information 



ADOBE DAM/ DESERT HILLS AREA DRAINAGE MASTER PLAN 

Channel CH4A 
Worksheet for Trapezoidal Channel 

prqect Dcsetipum 

'&,KBheel Stle 4 - Cnsnn* CH4A 
Flow Element Trapeeoldai Chwnel 
Melhod Mannlw'e Famula 
%be F a  Cham4 Dctpth 

input mti 
Mannlnas Ca,Edent OM0 
Cham4 Siwe o m m  m 
Latl Side SiWC 3W H V 

Rlghtblide Slope 803 H V 
Bonam Wdth 6 m  ff 
Dlsohams ZOO W dr 

Resulln 

Depth 288 R 
Flew &e dl 7 nz 
WsW Penmeter 24 10 ff 
TW wdth 2317 n 
~nhcsl  nspm 227 n 
ChbcS Mws 0021492 fVR 
Veim~ty 479 tlhl 
VCIMW MM 0 %  fl 
Sp&ifio U l q y  322 R 
Fmuae Nlmner 0.63 
F i w  Type Subducal 

Praian Engines mm 
n:l..UcdmobdebaWovm&SBf\~~ 4md 58n2 JE FullsrMydrolcgy LQMnorpnotw. m. nex~#siew7.o [7.ow6] 
1 llrI@10;1 M1:09:54 PM &)Hawad Mehod.. ha 37 W c i d a  Road Wlioibuiy. CT WiX USA +1-203.7561886 Page 1 .I r 



ADOBE DAM/ DESERT HILLS AREA DRAINAGE MASTER PLAN 

Cross Section 
Cross Section for Trapezoidal Channel 

Preealllcl DeMPUar 

Workrheet Siio 4 - Chmnd CH4A 
F l a  Elemglt Tmpsa(dm1 Chnnei 
Method Msnnlng'e. Famula 
WYe For Chamd Depth 

Channel Slma OWBMO fim 
Deph 2.86 n 
L ~ U  Side slepe 3.m H:V  
~ i g h t  Side slop- 3,m H:v  
Bollom W d h  %MI R 
Uschxae ZOOM) efo 

v litl 
H 1 
NTS 

R q a d E m n O * ~  won 
x \.\tcdmc\adObs\~OWms~erYte8 4 end 5 ln2 JE FullBrGiydralogy IIG.aorphob~. Inn AowMIElerv7 017 OW51 
1 lR0,05 C6 10 32 PM O Haestsd Mehds  Inc 37 8roaksds Road Watsbuiy CT 08708 USA +1-2057551S38 P q e  1 of l 

IE FULLER 
IImaII 4 rXmmI(. K. 



ADOBE DAM/ DESERT HILLS AREA DRAINAGE MASTER PLAN 

Channel CW4B 
Worksheet lor Trapezoidal Channel 

prcita ~escti~m 

YMrkhset 81184- Channd CH4B 
F lw  Element Tmp-Ida1 chnnsi 
Mahlvl Manningr fwmuie 
alve FW msna oepm 

1"PUl Dm 

Mnnlngr Camdmt O W  
Cnennsl Slope 0.005m m 
Len Side Slope 3.B H : V  
RipmSida Slope 3.00 H - V  
Bettom Wdlh 20.00 II 
M~dlmge 1.350.W ds 

RBQJIIS 

~ e p m  5.37 il 
Rw Atea 204.7 n* 
Wnad Pe"meter 66.25 R 
~ o p  vad11, 53.44 n 
uiaoa1 Depu, 4.20 R 
O ¶ U E ~  S i w ~  0.010768 nnt 
velffiipl GBL1 M 
velffi~cihi  arm 0.68 n 
SpwiRc Enemy 6.25 ff 
FrmdD Number 0.68 
F l a  Typo Submital 

pmjsdewinser -it 
x i  1f~reUnokdohaUIowmasI~~t~ 4 and 5hr2 JP PuUarMyhology b faomarmlw,  Inc RowM?siefar "7 0 17 OW51 
iiROD5 06 11 91 PM *ilasstad Mamma I ~ E  37 BmoksldeRoad WdtBbory CTWC4USA ri-ZIu.745.168B Paga4otl 

-- 
IE FULLER 
nnmo(11 4 B ~ O ~ M I ~ ~ Y  IK -- 



ADOBE DAM/ DESERT HILLS AREA DRAINAGE MASTER PLAN 

Cross Seation 
Cross Section for Trapezoidal Channel 

Pl4ed Denrri~(p1 

w h e e l  ate 4 - mannel CH48 
F l w  Element Tmperoldal U>enosl 
Metlad Mennlng'e F m u h  
SOWS Fcr ChaMd M l h  

asdon Dab 

Menningr CaRdeM 0,040 
name, slwe o.mssoo nm 
-pa 6G7 R 
LeR Side Sirme 3.05 U:v 
Right Side Slope OW H : V  
~cttom wdlh 20.w n 
asshuge 1.35o.00 cis 

v.111, 
H . l  
NTS 

Pmien Engineer adt 
x : \ . . V ~ M I C \ B ~ ~ D ~ U I ~ ~ ~ ~ ~ ~ ~ ~ C I ( R  4-d sun2 JE F~ I Ie rmYdro i~~  &(iOlmOrphoIoW. Im. flowMasleivt.0 l7.00551 
l lQBD5 0%18:19 PM OHaclad mat hod^ In= 37 Wra*dds Read I"Meburi.CT 0- USA +I-203795-lBB5 Pqs 1 of 1 

--- 
lE FULLER 
~rwoccxir - -- 4 ~ r n m a ~  



ADOBE DAM/ DESERT HILLS AREA DRAINAGE MASTER PLAN 

Channel CH4C 
Worksheet for Trapezoidal Channel 

R-m Element Trepsroidal &annel 
Method Mannlw's Famula 
S o h  Fa Chunsl mDm 

Osnnet a w e  4.M550L1 Rm 
Len Slde Slqa s.M 1-1: v 
Rlghiade SOW 3.W H:V 
B m m  Wdm 8.W H 
Diadrsrpc 420.00 n*. 

RSaUltr 

m o m  4 1 1  fl 
FIW Area 85.7 ?? 
Wenad Pdrnetor 34.01 U 
Top Wdtll 32.68 R 
atid wm 3.06 n 
~nt)eal  $1130~ 0.019487 WR 
Vala;ity 6.02 (M 

VelaiN nead o w n  
spafino E O ~ Y  4 s  n 
~ m u a e  wmbw 0.56 
F l w  Type Subdtial 

Pmiaat Englnesr:,wolJ 
x:l, ucmcmaooe\nouma~endt~ 4 MO &.en2 JE FuIIeMy&ology R ~lymetpmlogy, tm. plow?wuaetw "7.0 17.oMsf 
llR8105 @3:1650 PM BnacStad Memcdb. hc 37 M r i d a  Road Walsbury. CTW08USA +i-M576&lBBB Page 1 d l 

JE FULLER 
iiYWO(CGII -- a @WMIOLO(II mc 
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Cross Section 
Cross Section for Trapezoidal Channel 

PrMed Dercrlploo 

w m a a s t  site 4 - mannsl CHPC 
FIw Element Trepezold4 Channel 
Method Mannlnp'aPmula 
%we FCT mama wpth 

v lG 
H 1 
NTS 



ADOBE DAM/ DESERT HILLS AREA DRAINAGE MASTER PLAN 

Channel CH4D 
Worksheet for Trapezoidal Channel 

wcgeot aseripnm 

mrkhart Site 4 -  Cnannd C114D 
FIW aernmt Tmpa~ldal a d  
Mehod Mmning'e FamLss 
3oive P a  Cn'annei Depth 

Input 

~ g l n l w s  mmdm o ow 
Channel Slope O W 6 m  t M  
Len 31de Slope am H v 
fflghlsde SIepC 3.W H V 
 att tam ~ d t h  IZW n 
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Cross Section 
Cross Section for Trapezoidal Channel 
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Channel CH4E 
Worksheet for Trapezoidal Channel 

Sdve Far Channel Depth 

lnpul !ma 

MmnlWs CasRIc(eM 0 WO 
Channel Slope O0055W HA 
Len Side Slope a00 H v 
Rght Side Slope 300 H V 
sonom mdth 2000 n 
Owhwge 1.60000 cf* 

FIW PM 221 0 R 
wried P~nmeter $7 15 n 
T+ widm 5 ~ 2 . 1  n 
0lucal ~ c p m  4 4 9  R 
rnliadl Slope 0016617 MI 
VelaciW 819 n/s 

YBlaeify Head 072 H 
Spw6c EIWW 659 R 
Fmude Number 0 EQ 

PmiaOQngin~~c SCOU 
x:\. \ ICM)CW~~~!~WWD~~NII%~ 4 and 5,*2 JS F u l l e l W r e l " ~  B (isanaraholcw, IN. FIwMaBter "7.0 17.0W 
1 IROMS W:lB-SI PM OHarstad MeP~cds. l n ~  37 Bmakside Road w b u r i ,  CI 087m USA r1.20%7351538 Pagslof l  

JE FULLER 
d')COCAl a f l ~ T X l t X < ~  n. 



ADOBE DAM/ DESERT HILLS AREA DRAINAGE MASTER PLAN 

Cross Section 
Cross Section for Trapezoidal Channel 
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Ohannal CH4F 
Worksheet for T rapezoidal Channel 
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Cross Seution 
Cross Section for Trapezoidal Channel 
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Channel C H I  
Worksheet for Irregular Channel 
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Cross Section 
Cross Section for Irregular Channel 
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ADOBE DAM/ DESERT HILLS AREA DRAINAGE MASTER PLAN 

CURRENT DATE: 03-15-2004 
CURRENT TIME: 16:45:40 

FILE DATE: 03-15-2004 
FILE NAME: CLV4A 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . .  FHWA CULVERT ANALYSIS . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . .  HY-8, VERSION 6.1 . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
I C I  SITE DATA 1 CULVERT SHAPE, MATERIAL, INLET I 
I u I--.------.----------------l---------.-------------------------------------l 
I L 1 INLET OUTLET CULVERT 1 BARRELS I 
I V I ELEV. ELEV. LENGTH I SHAPE SPAN RISE MANNING INLET I 
INO. I (ft) (ft) (ft) I MATERIAL (ft) (ft) n TYPE I 
I 1 l 10.00 9.70 50.00 1 2 R C P  5.00 5.00 ,012 CONVENTIONALI 
1 2 1  I I 
1 3 1  I I 
I 4  1 I I 
I 5  1 I I 
6 1  I I 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
SUMMARY OF CULVERT FLOWS (cfs) FILE: CLV4A DATE: 03-15-2004 

ELEV (ft) TOTAL 1 2 3 4 5 6 ROADWAY ITR 
10.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 1 
11.02 20.0 20.0 0.0 0.0 0.0 0.0 0.0 0.00 1 

14.28 200.0 200.0 0.0 0.0 0.0 0.0 0.0 0.00 1 
16.00 320.0 320.0 0.0 0.0 0.0 0.0 0.0 OVERTOPPING 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: CLV4A DATE: 03-15-2004 

HEAD HEAD TOTAL FLOW B FLOW 
ELEV (ft) ERROR (ft) FLOW (cfs) ERROR (cfs) ERROR 
10.00 0.000 0.00 0.00 0.00 

<I> TOLERANCE (ft) = 0.010 <2> TOLERANCE ('1) = 1.000 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  



ADOBE DAM/ DESERT HILLS AREA DRAINAGE MASTER PLAN 

CURRENT DATE: 03-15-2004 FILE DATE: 03-15-2004 
CURRENT TIME: 16:45:40 FILE NAME: CLV4A 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

PERFORMANCE CURVE FOR CULVERT 1 - 2 ( 5.00 (ft) BY 5.00 (ft) ) RCP 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

DIS- HEAD- INLET OUTLET 
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRIT. OUTLET TW OUTLET TW 
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH DEPTH DEPTH VEL. VEL. 
(CfS) (ft) (ft) (ft) <F4> (ft) ('it) (ft) (ft) (fps) (fps) 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
0.00 10.00 0.00 0.00 0-NF 0.00 0.00 0.00 0.00 0.00 0.00 

20.00 11.02 1.02 1.02 1-S2n 0.69 0.83 0.63 0.90 6.67 2.55 
40.00 11.54 1.54 1.54 1-S2n 1.02 1.21 1.05 1.30 6.63 3.11 

150.00 13.59 3.59 3.59 1-S2n 2.02 2.44 2.14 2.50 9.32 4.45 
180.00 14.01 4.01 4.01 1-S2n 2.23 2.68 2.37 2.72 9.79 4.66 
200.00 14.28 4.28 4.28 1-S2n 2.37 2.84 2.53 2.86 10.05 4.79 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
El. inlet face invert 10.00 ft El. outlet invert 9.70 ft 
El. inlet throat invert 0.00 ft El. inlet crest 0.00 ft 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* * * * *  SITE DATA *****  CULVERT INVERT * * * * * * * * * * * * * *  
INLET STATION 100.00 ft 
INLET ELEVATION 10.00 ft 

NUMBER OF BARRELS 2 
SLOPE (V/H) 
CULVERT LENGTH ALONG SLOPE 

* * * * *  CULVERT DATA SUMMARY . . . . . . . . . . . . . . . . . . . . . . . .  
BARREL SHAPE CIRCULAR 
I l l  A l l : ' .  ' . . '  r -  
I>.\I,I<~: :.I!> : . :~ .;>I . I . I '  
BARREL MANNING'S n 0.012 
INLET TYPE CONVENTIONAL 
INLET EDGE AND WALL SQUARE EDGE WITH HEADWALL 
INLET DEPRESSION NONE 

JE FULLER 
. . . .  . n:wt% , 4  NO;^. 2: - 



ADOBE DAM/ DESERT HILLS AREA DRAINAGE MASTER PLAN 

CURRENT DATE: 0 3 - 1 5 - 2 0 0 4  
CURRENT TIME: 1 6 : 4 5 : 4 0  

FILE DATE: 0 3 - 1 5 - 2 0 0 4  
FILE NAME: CLV4A 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . .  TAILWATER . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* ******  REGULAR CHANNEL CROSS SECTION * * * * * * * * * * * * * * * *  
BOTTOM WIDTH 
SIDE SLOPE H/V (X:l) 
CHANNEL SLOPE V/H (ft/ft) 
MANNING'S n (.01-0.1) 
CHANNEL INVERT ELEVATION 
CULVERT NO.l OUTLET INVERT ELEVATION 9 . 7 0  ft 

*******  UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL 

FLOW W.S.E. FROUDE DEPTH VEL. SHEAR 
(cfs) (ft) NUMBER (ft) (f/s) (psf) 
0 . 0 0  9 . 7 0  0 , 0 0 0  0 . 0 0  0 . 0 0  0 . 0 0  

2 0 . 0 0  1 0 . 6 0  0 . 4 7 2  0 . 9 0  2 . 5 5  0 . 4 5  

ROADWAY SURFACE GRAVEL 
EMBANKMENT TOP WIDTH 4 0 . 0 0  ft 
CREST LENGTH 1 0 0 . 0 0  ft 
OVERTOPPING CREST ELEVATION 1 6 . 0 0  ft 

JE FULLER 
niCW'3r a C ~ ~ P I : X ( X I  Y 



ADOBE DAM/ DESERT HILLS AREA DRAINAGE MASTER PLAN 

CURRENT DATE: 03-15-2004 
CURRENT TIME: 16:50:22 

FILE DATE: 03-15-2004 
FILE NAME: CLV4E 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . .  FHWA CULVERT ANALYSIS . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . .  HY-8, VERSION 6.1 * * * * * * * * * * * * * * * *%** *%**%**  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
I C I  SITE DATA I CULVERT SHAPE, MATERIAL, INLET I , " I.------------------------.I---------------------------------------.-------l 
I L I INLET OUTLET CULVERT I BARRELS I 
I V I ELEV. ELEV. LENGTH I SHAPE SPAN RISE MANNING INLET I 
INO. I (ft) (ft) (ft) I MATERIAL (ft) (ft) n TYPE 1 
1 1 1  10.00 9.40 150.00 1 4 RCB 12.00 5.00 ,012 CONVENTIONAL1 
1 2 1  I I 
1 3 1  I I 
1 4  1 I I 
1 5 1  I I 
1 6 1  I I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
SUMMARY OF CULVERT FLOWS (cfs) FILE: CLV4E DATE: 03-15-2004 

ELEV (ft) TOTAL 1 2 3 4 5 6 ROADWAY ITR 
10.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 1 

16.00 1352.8 1352.8 0.0 0.0 0.0 0.0 0.0 OVERTOPPING 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: CLV4E DATE: 03-15-2004 

HEAD HEAD TOTAL FLOW % FLOW 
ELEV (ft) ERROR (ft) FLOW (cfs) ERROR (cfs) ERROR 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
<1> TOLERANCE (ft) = 0.010 <2> TOLERANCE (8) = 1.000 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  



ADOBE DAM/ DESERT HILLS AREA DRAINAGE MASTER PLAN 

CURRENT DATE: 03-15-2004 
CURRENT TIME: 16:50:22 

FILE DATE: 03-15-2004 
FILE NAME: CLV4E 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
PERFORMANCE CURVE FOR CULVERT 1 - 4( 12.00 (ft) BY 5.00 (ft)) RCB 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
DIS- HEAD- INLET OUTLET 

CHARGE WATER CONTROL CONTROL FLOW NORMAL CRIT. OUTLET TW OUTLET TW 
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH DEPTH DEPTH VEL. VEL. 
(CfS) (ft) (ft) (ft) <F4> (ft) (ft) (ft) (ft) ( f p s )  (fps) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
0.00 10.00 0.00 0.00 0-NF 0.00 0.00 0.00 0.00 0.00 0.00 

135.00 11.08 1.08 1.08 1-S2n 0.55 0.63 0.43 1.67 6.58 3.23 
270.00 12.15 1.70 2.15 3-Mlt 0.85 1.00 2.45 2.45 2.29 4.02 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
El. inlet face invert 10.00 ft El. outlet invert 9.40 ft 
El. inlet throat invert 0.00 ft El. inlet crest 0.00 ft 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

INLET STATION 
INLET ELEVATION 
OUTLET STATION 250.00 ft 
OUTLET ELEVATION 9.40 ft 
NUMBER OF BARRELS 4 
SLOPE (V/H) 0.0040 
CULVERT LENGTH ALONG SLOPE 150.00 ft 

* * * * *  CULVERT DATA SUMMARY . . . . . . . . . . . . . . . . . . . . . . . .  
BARREL SHAPE BOX 
BARREL SPAN 12.00 ft 
BARREL RISE 5.00 ft 
BARREL MATERIAL CONCRETE 
BARREL MANNING'S n 0.012 
INLET TYPE CONVENTIONAL 
INLET EDGE AND WALL SQUARE EDGE (90-45 DEG.) 
INLET DEPRESSION NONE 



ADOBE DAM/ DESERT HILLS AREA DRAINAGE MASTER PLAN 

CURRENT DATE: 03-15-2004 
CURRENT TIME: 1 6 : 5 0 : 2 2  

FILE DATE: 03-15-2004 
FILE NAME: CLV4E 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . .  TAILWATER . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* * * * * * *  REGULAR CHANNEL CROSS SECTION * * * * * * * * * * * * * * * *  
BOTTOM WIDTH 20 .00  f t  
SIDE SLOPE H/V ( X : l )  3 . 0  
CHANNEL SLOPE V/H ( f t / f t )  0 . 0 0 5  
MANNING'S n ( . O l - 0 . 1 )  0 . 0 4 0  
CHANNEL INVERT ELEVATION 9 . 4 0  f t  
CULVERT NO.l OUTLET INVERT ELEVATJON 9.40 f t  

* * * * * * *  UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL 

FLOW 
( C f S )  

0 . 0 0  
1 3 5 . 0 0  
270 .00  

W.S.E. FROUDE DEPTH VEL. SHEAR 
( f t )  NUMBER ( f t l  ( f / s )  ( p s f l  
9 . 4 0  0 . 0 0 0  0 . 0 0  0 . 0 0  0 . 0 0  

1 1 . 0 7  0 . 4 4 1  1 . 6 7  3 . 2 3  0 . 5 2  
1 1 . 8 5  0 . 4 5 2  2 . 4 5  4 . 0 2  0 . 7 7  
1 2 . 4 6  0 . 4 5 7  3 . 0 6  4 .54  0 . 9 5  
1 2 . 9 7  0 . 4 6 0  3 . 5 7  4 . 9 3  1.11 
1 3 . 4 1  0 , 4 6 3  4 . 0 1  5 . 2 6  1 . 2 5  
1 3 . 8 1  0 . 4 6 5  4 . 4 1  5 . 5 3  1 . 3 8  
1 4 . 1 7  0 . 4 6 6  4 . 7 7  5 . 7 8  1 . 4 9  
1 4 . 3 1  0 .467  4 . 9 1  5 . 8 7  1 . 5 3  
1 4 . 8 1  0 . 4 6 9  5 . 4 1  6 . 1 9  1 . 6 9  
1 5 . 1 1  0 . 4 7 0  5 . 7 1  6 . 3 7  1 . 7 8  

ROADWAY SURFACE 
EMBANKMENT TOP WIDTH 
CREST LENGTH 
OVERTOPPING CREST ELEVATION 

PAVED 
1 0 0 . 0 0  f t  
1 0 0 . 0 0  f t  

1 6 . 0 0  f t  

IE FULLER 
nlcw:hl  L~YK)CA '~C~ '  I( 

j 



ADOBE DAM/ DESERT HILLS AREA DRAINAGE MASTER PLAN 

CURRENT DATE: 0 3 - 1 5 - 2 0 0 4  
CURRENT TIME: 1 6 : 5 3 : 5 3  

FILE DATE: 0 3 - 1 5 - 2 0 0 4  
FILE NAME: CLV4F 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . .  FHWA CULVERT ANALYSIS . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . .  HY-8, VERSION 6.1 * * * * * * * * *++* * * * * * * * * * * * * *+  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
I C I  SITE DATA I CULVERT SHAPE, MATERIAL, INLET I 
1 ,, I--------------------------I.----------------------------------------------l 
I L I INLET OUTLET CULVERT I BARRELS I 
I V I ELEV. ELEV. LENGTH I SHAPE SPAN RISE MANNING INLET 1 
N O .  I (ft) (ft) (ft) I MATERIAL (ft) (ft) n TYPE 1 
I 1  l 1 0 . 0 0  9 . 5 0  8 0 . 0 0  I 2  RCB 8 . 0 0  5 . 0 0  , 0 1 2  CONVENTIONAL1 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
SUMMARY OF CULVERT FLOWS (cfs) FILE: CLV4F DATE: 0 3 - 1 5 - 2 0 0 4  

ELEV (ft) TOTAL 1 2  3  4  5  6  ROADWAY ITR 
1 0 . 0 0  0 . 0  0 . 0  0 . 0  0 . 0  0 . 0  0 . 0  0 . 0  0 . 0 0  1 
1 1 . 0 3  4 2 . 0  4 2 . 0  0 . 0  0 . 0  0 . 0  0 . 0  0 . 0  0 . 0 0  1 
1 1 . 6 2  8 4 . 0  8 4 . 0  0 . 0  0 . 0  0 . 0  0 . 0  0 . 0  0 . 0 0  1 
1 2 . 1 3  1 2 6 . 0  1 2 6 . 0  0 . 0  0 . 0  0 . 0  0 . 0  0 . 0  0 . 0 0  1 
1 2 . 5 7  1 6 8 . 0  1 6 8 . 0  0 . 0  0 . 0  0 . 0  0 . 0  0 . 0  0 . 0 0  1 

1 3 . 7 0  2 9 4 . 0  2 9 4 . 0  0 . 0  0 . 0  0 . 0  0 . 0  0 . 0  0 . 0 0  1 
1 4 . 0 3  3 3 6 . 0  3 3 6 . 0  0 . 0  0 . 0  0 . 0  0 . 0  0 . 0  0 . 0 0  1 
1 4 . 1 4  3 5 0 . 0  3 5 0 . 0  0 . 0  0 . 0  0 . 0  0 . 0  0 . 0  0 . 0 0  1 
1 4 . 6 9  4 2 0 . 0  4 2 0 . 0  0 . 0  0 . 0  0 . 0  0 . 0  0 . 0  0 . 0 0  1 
1 6 . 0 0  5 8 7 . 9  5 8 7 . 9  0 . 0  0 . 0  0 . 0  0 . 0  0 . 0  OVERTOPPING 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: CLV4F DATE: 0 3 - 1 5 - 2 0 0 4  

HEAD HEAD TOTAL FLOW % FLOW 
ELEV (ft) ERROR (ft) FLOW (cfs) ERROR ( ~ £ 8 )  ERROR 

1 0 . 0 0  0 . 0 0 0  0 . 0 0  0 . 0 0  0 . 0 0  
1 1 . 0 3  0 . 0 0 0  4 2 . 0 0  0 . 0 0  0 . 0 0  

1 2 . 5 7  0 . 0 0 0  1 6 8 . 0 0  0 . 0 0  0 . 0 0  
1 2 . 9 7  0 . 0 0 0  2 1 0 . 0 0  0 . 0 0  0 . 0 0  
1 3 . 3 4  0 . 0 0 0  2 5 2 . 0 0  0 . 0 0  0 . 0 0  
1 3 . 7 0  0 . 0 0 0  2 9 4 . 0 0  0 . 0 0  0 . 0 0  
1 4 . 0 3  0 . 0 0 0  3 3 6 . 0 0  0 . 0 0  0 . 0 0  
1 4 . 1 4  0 . 0 0 0  3 5 0 . 0 0  0 . 0 0  0 . 0 0  
1 4 . 6 9  0 . 0 0 0  4 2 0 . 0 0  0 . 0 0  0 . 0 0  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
< 1 >  TOLERANCE (ft) = 0 . 0 1 0  < 2 >  TOLERANCE ( % )  = 1 . 0 0 0  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

- -- 
1E FULLER 



ADOBE DAM/ DESERT HILLS AREA DRAINAGE MASTER PLAN 

CURRENT DATE: 03-15-2004 FILE DATE: 03-15-2004 
CURRENT TIME: 16:53:53 FILE NAME: CLV4F 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

PERFORMANCE CURVE FOR CULVERT 1 - 2 ( 8.00 (ft) BY 5.00 (ft) ) RCB 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

DIS- HEAD- INLET OUTLET 
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRIT. OUTLET TW OUTLET TW 
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH DEPTH DEPTH VEL. VEL. 
(CfS) (ft) (ft) (ft) <F4> (ft) (ft) (ft) (ft) (fps) (fps) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
0.00 10.00 0.00 0.00 O-NF 0.00 0.00 0.00 0.00 0.00 0.00 
42.00 11.03 1.03 1.03 1-S2n 0.46 0.60 0.40 1.35 6.57 2.59 
84.00 11.62 1.62 1.62 1-S2n 0.71 0.95 0.65 1.93 8.06 3.16 
126.00 12.13 2.13 2.13 1-S2n 0.95 1.25 0.98 2.37 8.00 3.53 
168.00 12.57 2.57 2.57 1-S2n 1.14 1.51 1.20 2.73 8.75 3.81 
210.00 12.97 2.97 2.97 1-S2n 1.32 1.75 1.40 3.04 9.36 4.04 

336.00 14.03 4.03 4.03 1-S2n 1.83 2.40 1.97 3.79 10.67 4.57 
350.00 14.14 4.14 4.14 1-S2n 1.88 2.46 2.02 3.86 10.81 4.62 
420.00 14.69 4.69 4.69 1-S2n 2.13 2.78 2.31 4.20 11.35 4.85 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
El. inlet face invert 10.00 ft El. outlet invert 9.50 ft 
El. inlet throat invert 0.00 ft El. inlet crest 0.00 ft 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

INLET STATION 
INLET ELEVATION 
OUTLET STATION 
OUTLET ELEVATION 
NUMBER OF BARRELS 
SLOPE (V/H) 
CULVERT LENGTH ALONG SLOPE 

* * * * *  CULVERT DATA SUMMARY . . . . . . . . . . . . . . . . . . . . . . . . .  
BARREL SHAPE BOX 
BARREL SPAN 8.00 ft 
BARREL RISE 5.00 ft 
BARREL MATERIAL CONCRETE 
BARREL MANNING'S n 0.012 
INLET TYPE CONVENTIONAL 
INLET EDGE AND WALL SQUARE EDGE (90-45 DEG.) 
INLET DEPRESSION NONE 



ADOBE DAM/ DESERT HILLS AREA DRAINAGE MASTER PLAN 

CURRENT DATE: 03-15-2004 
CURRENT TIME: 16:53:53 

FILE DATE: 03-15-2004 
FILE NAME: CLV4F 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . .  TAILWATER . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* * * * * * *  REGULAR CHANNEL CROSS SECTION * * * * * * * * * * * * * * * *  
BOTTOM WIDTH 
SIDE SLOPE H/V (X:l) 
CHANNEL SLOPE V/H (ft/ft) 0.005 
MANNING'S n (.01-0.1) 0.040 
CHANNEL INVERT ELEVATION 9.50 ft 
CULVERT NO.l OUTLET INVERT ELEVATION 9.50 ft 

* * * * * * *  UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL 

FLOW W.S.E. FROUDE DEPTH VEL. SHEAR 
(cfs) (ft) NUMBER (ft) (f/s) (psf) 
0.00 9.50 0.000 0.00 0.00 0.00 

ROADWAY SURFACE 
EMBANKMENT TOP WIDTH 
CREST LENGTH 
OVERTOPPING CREST ELEVATION 

PAVED 
100.00 ft 

IE FULLER 
. . .  . .  . ?I ,~.~AI d GC~IOEY.).O~I, m: 
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ADOBE DAM/ DESERT HILLS AREA DRAINAGE MASTER PLAN 

CURRENT DATE: 03-16-2004 
CURRENT TIME: 1 6 : 1 6 : 0 6  

FILE DATE: 03-16-2004 
FILE NAME: CLV4G 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . .  FHWA CULVERT ANALYSIS . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* * * * * * * * * * * A * * % * * * * * * * * * * *  HY-8, VERSION 6 . 1  .......................... 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
I C 1 SITE DATA 1 CULVERT SHAPE, MATERIAL, INLET I 
1 " l-----------------------------------------------.------------------------l 
I L I INLET OUTLET CULVERT I BARRELS I 
I V I ELEV. ELEV. LENGTH I SHAPE SPAN RISE MANNING INLET I 
INO. 1 (ft) (ft) (ft) I MATERIAL (ft) (ft) n TYPE I 
l 1 I 1 0 . 0 0  9 . 5 0  8 0 . 0 0  I 3 RCB 8 . 0 0  5 . 0 0  , 0 1 2  CONVENTIONAL1 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
SUMMARY OF CULVERT FLOWS (cfs) FILE: CLV4G DATE: 03-16-2004 

ELEV (ft) TOTAL 1 2 3 4  5  6  ROADWAY ITR 

1 6 . 0 0  8 8 2 . 1  8 8 2 . 1  0 . 0  0 .0  0 . 0  0 . 0  0 . 0  OVERTOPPING 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: CLV4G DATE: 03-16-2004 

HEAD HEAD TOTAL FLOW % FLOW 
ELEV (ft) ERROR ift) FLOW lcfs) ERROR lcfsl ERROR 

1 5 . 5 6  0 . 0 0 0  8 0 0 . 0 0  0 . 0 0  0 . 0 0  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

<I> TOLERANCE (ft) = 0 . 0 1 0  <2> TOLERANCE (8) = 1 . 0 0 0  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

JE FULLER 
nlcma! o iiCM?CP1010~1 K 
P, 



ADOBE DAM/ DESERT HILLS AREA DRAINAGE MASTER PLAN 

CURRENT DATE: 03-16-2004 FILE DATE: 03-16-2004 
CURRENT TIME: 16:16:06 FILE NAME: CLV4G 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

PERFORMANCE CURVE FOR CULVERT 1 - 3 ( 8.00 (ft) BY 5.00 (ft) ) RCB 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

DIS- H E A D  INLET OUTLET 
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRIT. OUTLET TW OUTLET TW 
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH DEPTH DEPTH VEL. VEL. 
(cfs) (£ti Ift) (ft) <F4> (ft) ift) ift) (ft) (fP.3) (£psi . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
El. inlet face invert 10.00 ft El. outlet invert 9.50 ft 
El. inlet throat invert 0.00 ft El. inlet crest 0.00 ft 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* * * * *  SITE DATA * * * * *  CULVERT INVERT * * * * * * * * * * * * * *  
INLET STATION 100.00 ft 
INLET ELEVATION 10.00 ft 
OUTLET STATION 
OUTLET ELEVATION 
NUMBER OF BARRELS 3 
SLOPE (V/H) 0.0063 
CULVERT LENGTH ALONG SLOPE 80.00 ft 

* * * * *  CULVERT DATA SUMMARY . . . . . . . . . . . . . . . . . . . . . . . .  
BARREL SHAPE BOX 

BARREL MATERIAL CONCRETE 
BARREL MANNING'S n 0.012 
INLET TYPE CONVENTIONAL 
INLET EDGE AND WALL SQUARE EDGE (90-45 DEG.) 
INLET DEPRESSION NONE 

1E FULLER 
nlW(>ur n (tcmhac).l x - 



ADOBE DAM/ DESERT HILLS AREA DRAINAGE MASTER PLAN 

CURRENT DATE: 03-16-2004 
CURRENT TIME: 16:16:06 

FILE DATE: 03-16-2004 
FILE NAME: CLV4G 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . .  TAILWATER . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* ******  REGULAR CHANNEL CROSS SECTION * * * * * * * * * * * * * * * *  
BOTTOM WIDTH 20.00 ft 
SIDE SLOPE H/V (X:l) 
CHANNEL SLOPE V/H (ft/ft) 
MANNING'S n (.01-0.1) 
CHANNEL INVERT ELEVATION 9.50 ft 
CULVERT NO.l OUTLET INVERT ELEVATION 9.50 ft 

* * * * * * *  UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL 

FLOW W.S.E. FROUDE DEPTH VEL. SHEAR 
(cfs) (ft) NUMBER (ft) (f/s) (psf) 
0.00 9.50 0,000 0.00 0.00 0.00 

ROADWAY SURFACE 
EMBANKMENT TOP WIDTH 
CREST LENGTH 
OVERTOPPING CREST ELEVATION 

PAVED 



ADOBE DAM/ DESERT HILLS AREA DRAINAGE MASTER PLAN 

CURRENT DATE: 03-15-2004 
CURRENT TIME: 1 7 : 0 0 : 2 4  

FILE DATE: 03-15-2004 
FILE NAME: CLV4H 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* * * * * * * * * * * * A * * * * * * * * * * * * *  FHWA CULVERT ANALYSIS . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . .  HY-8, VERSION 6 . 1  . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
I C I  SITE DATA I CULVERT SHAPE, MATERIAL, INLET I 
I u I--------------------------I-------.--------.--------.---------------------l 
I L I INLET OUTLET CULVERT I BARRELS I 
1 V I ELEV. ELEV. LENGTH I SHAPE SPAN RISE MANNING INLET I 
IN0.l (ft) (ft) (ft) I MATERIAL (ft) (ft) n TYPE I 
I 1 l 10 .00  9 . 5 0  1 0 0 . 0 0  1 4 R C B  1 2 . 0 0  5 . 0 0  .012  CONVENTIONAL1 
I 2  1 I I 
1 3  1 I I 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
SUMMARY OF CULVERT FLOWS (cfs) FILE: CLV4H DATE: 03-15-2004 

ELEV (ft) TOTAL 1 2  3  4  5  6 ROADWAY ITR 
1 0 . 0 0  0 . 0  0 . 0  0 . 0  0 . 0  0 . 0  0 . 0  0 . 0  0 . 0 0  1 
1 1 . 4 7  215 .0  2 1 5 . 0  0 . 0  0 . 0  0 . 0  0 . 0  0 . 0  0 . 0 0  1 

1 7 . 1 8  2 1 5 0 . 0  1761 .7  0 . 0  0 . 0  0 . 0  0 . 0  0 . 0  3 8 9 . 1 6  3 
1 6 . 0 0  1 5 9 3 . 2  1 5 9 3 . 2  0 . 0  0 . 0  0 . 0  0 . 0  0 . 0  OVERTOPPING 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: CLV4H DATE: 03-15-2004 

HEAD HEAD TOTAL FLOW % FLOW 
ELEV (ft) ERROR (ft) FLOW (cfs) ERROR (cfs) ERROR 

1 0 . 0 0  0 .000 0 . 0 0  0 . 0 0  0 . 0 0  

<1> TOLERANCE (ft) = 0 . 0 1 0  <2>  TOLERANCE ( % )  = 1 . 0 0 0  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  



ADOBE DAM/ DESERT HILLS AREA DRAINAGE MASTER PLAN 

CURRENT DATE: 03-15-2004 FILE DATE: 03-15-2004 
CURRENT TIME: 17:00:24 FILE NAME: CLV4H 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

PERFORMANCE CURVE FOR CULVERT 1 - 4( 12.00 (ft) BY 5.00 (ft)) RCB 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

DIS- HEAD- INLET OUTLET 
CHARGE 
FLOW 
lcfs) 

WATER CONTROL CONTROL FLOW NORMAL 
ELEV. DEPTH DEPTH TYPE DEPTH 

CRIT. 
DEPTH 
(ft) 

****** ,  
0.00 
0.86 
1.36 
1.78 
2.16 
2.50 
2.83 
3.06 
3.34 

OUTLET 
DEPTH 
(ft) 

: * * * * * * *  
0.00 
0.70 
1.11 
1.46 
1.78 
2.08 
2.37 
5.00 
5.00 

TW 
DEPTH 
(ft) 

******, 
0.00 
1.76 
2.61 
3.28 
3.84 
4.34 
4.78 
5.09 
5.57 

OUTLET 
VEL. 
(fps) : * * * * * * *  
0.00 
6.38 
8.09 
9.21 
10.08 
10.75 
11.36 
6.04 
6.91 

TW 
VEL. 
(fPS) 

*******  
0.00 
3.46 
4.34 
4.94 
5.39 
5.76 
6.08 
6.29 
6.61 

1726.11 16.79 5.90 6.79 4-FFt 2.70 3.43 5.00 5.93 7.19 6.84 
1761.71 17.18 5.99 7.18 4-FFt  2.74 3.48 5.00 6.26 7.34 7.04 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
El. inlet face invert 10.00 ft El. outlet invert 9.50 ft 
El. inlet throat invert 0.00 ft El. inlet crest 0.00 ft 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* * * * *  SITE DATA * * * * *  CULVERT INVERT * * * * * * * * * * * * * *  
INLET STATION 100.00 ft. 

OUTLET ELEVATION 9.50 ft 
NUMBER OF BARRELS 4 
SLOPE (V/H) 0.0050 
CULVERT LENGTH ALONG SLOPE 100.00 ft 

BARREL SHAPE BOX 
BARREL SPAN 12.00 ft 
BARREL RISE 5.00 ft. 
BARREL MATERIAL CONCRETE 
BARREL MANNING'S n 0.012 
INLET TYPE CONVENTIONAL 
INLET EDGE AND WALL SQUARE EDGE (90-45 DEG.) 
INLET DEPRESSION NONE 

IE FULLER 
l l T ~ o ( 1 T  d O f m O L a I  IK 
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CURRENT DATE: 03-15-2004 
CURRENT TIME: 1 7 : 0 0 : 2 4  

FILE DATE: 03-15-2004 
FILE NAME: CLV4H 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . .  TAILWATER . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* * * * * * *  REGULAR CHANNEL CROSS SECTION * * * * * * * * * * * * * * * *  
BOTTOM WIDTH 
SIDE SLOPE H/V ( X : l )  
CHANNEL SLOPE V/H ( f t / f t )  0 . 0 0 5  
MANNING'S n ( . O l - 0 . 1 )  0 . 0 4 0  
CHANNEL INVERT ELEVATION 9 . 5 0  f t  
CULVERT NO.l OUTLET INVERT ELEVATION 9 . 5 0  f t  

* * * * * * *  UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEI 

FLOW W.S.E. FROUDE DEPTH VEL. SHEAR 
(c f s )  ( f t )  NUMBER ( f t )  (f/s) ( p s f )  
0 . 0 0  9 . 5 0  0 . 0 0 0  0 . 0 0  0 . 0 0  0 . 0 0  

ROADWAY SURFACE 
EMBANKMENT TOP WIDTH 
CREST LENGTH 
OVERTOPPING CREST ELEVATION 

PAVED 
6 0 . 0 0  ft 

IE FULLER 
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Site Number 5 
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Conceptual Plan Layouts for Site Number 5 
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i_! Parcel Boundary - MCDOT Maintained Roads 
-Erosion Hazard Zone 

FEMA Floodplain Zone 

B 

This was the original two concepts (DH7A and DH7B) for Site Number 5. More specifically Desert Lake Wash Downstream of Cloud Road. 
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Plan and Profile Sheets for Site Number 5 

Prior to Recommended Alternative 
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DESIGN FLOW 1,100 ds (IW-YR) 
FROM STA W TO W W  

KEY TO UTlLQlES - - DHWater 

m~yl5ePuwsucrmmmwRYMD 
m m m l o E D K I R P W W I O ~  
ONLY. 'WSLWAllOW WWS'lIWcMm, 
M M m M D R m A I K ~ T E m  
&uiBIIEDuRIW-- 
~ ~ ~ W A S P ~ B I T H E  
F- ol #illUFORur,T. 

' G m P m c  SFm - 
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DESIGN &OW - l.1W ch (100-YR) 
FROM WA 30+W TO 37M7.98 

DESIGN now = 260 ch (1oo-v~) 
FROM =A a7~7.98 TO m w  

KMTO UTILITIES 

nlEaEPIUls AREPELmMwAND 
AREAIOMEDFORPUWNINOPURPDSES 
ONLY. l E  THElWNS W AlUTRUCNRE8. 
U T 1 L m ( L M D R m A R E ~ l E A N D  
A f I e ~ : U C M ( ~ ~  
AOWmPOOIIMnWAS-WTH6 
KIYC m mu m-7. 

BBbPHIC SCdlE 
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I 

DESloN FLOW = 260 ds (10DYR) 
FROM STA. 80+W TO 9 W  

KWTO UTILITIES 

- . - n. - QwesUATT 

wmr: mcaepuw #-AND 
AuE#UIMDmADRPUIIWIO- 
W Y .  n e U I O I ~ O P ~  
u n u W ! s . A N D R m U I B ~ r n ~  
~ s r a m u r o n ~ D O C U -  
# Z W A L m e O O ( U P m l W g ~ B Y l H 6  
FUIYCm DlDRCLmRNAT. 
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ADOBE DAM/ DESERT HILLS AREA DRAINAGE MASTER PLAN 4 
DESERT UI(E WASH IMPROVEMENTS 

DESIGN FLOW =250 ds (100-YR) 
FROM STA 90+W TO lM)+ll.B2 
DESIGN FLOW = 250 ds (1WYR) 
FROMSTA 109+11.62TO 1 1 4 m  

KEY TO UTILITIES 

N- TmsEPunSAREPRopwunMID 
ARePRDVRWFORPUNNrnQ WRPOBEB 
ONLY. ~ ~ ~ R W ~ A P ~ T E P N D  THELGCAllON8 OF-. 

AREB*8EDUWN RECOWDOCUYEME. 
'AERULmPWRIPHIWUlPROVIDEDBYTHE 
PQWICMDWTUMWUT. 

0- ScNz 

lE FULLER 
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a 

MSlQN FLOW = 250 ds (100-YR) 
FROM STA 114+00 TO 1!BM927 

DESIGN ROW 1,050 cls (IW-YR) 
FROM STA 120+0927 TO 148443.47 

KEY TO UTlUnES - - ~ ~ P W a t e r  
- .  - . - awestlAH 

- SWGas 

CIUWNU Ta- 

CHANNEL m- 

NOTEe THESEPUNS*REPREUYHIdY1110 
UQPROMIIRFORPIANMNG 0N.Y. T t l E W l H n n G T ~ ~ W  

~ I W R I W ~ U P ~ T E I W  N E E M E O U P O N ~ - W R .  

# E l U u r n ~ ~ A ( O M I r n B I M  
FRUIC IN DIQTTU RIWIT. 
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Cost Estimates for Site Number 5 Prior to Recommended Alternative 
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SITE NO. 5 

DESERT HILLS, DESERT LAKE WASH IMPROVEMENTS 

COST ESTIMATES 

Item 

CH5A 
CLV5A 
CLV5B 
CH5B 

Note: Land costs are assumed to equal $1.50 per square foot raw ground and is only the footprint of the structural alternative. This is equal to $65,340.26 per acre. 

I 

Description 

3200' of 48' Channel 

3 barrels of 12'x5' RCBC with inlet and outlet headwalls. 
3 barrels of 12'x5' RCBC with inlet and outlet headwalls. 
2400' of 44" Channel 

Construction 

Units 
LF 
LF 
LF 
LF 

Land . Contingency 

$ 108,000 
$ 36,000 
$ 36,000 
$ 45,000 

Unit Cost 
$135 
$600 
$600 

$75 

Units 
SF 
SF 
SF 
SF 

Engineering 

$ 64,800 
$ 21,600 
$ 21,600 
$ 27,000 

Quantity 
3200 
240 
240 
2400 

Unit Cost 
$1.50 
$1.50 
$1.50 
$1.50 

Total 

$ 844,800 
$ 218,880 
$ 218,880 
$ 255,000 

Construction Cost 
$ 432,000 
$ 144,000 
$ 144,000 
$ 180,000 

Quantity 
160000 
11 520 
11520 
2000 

Land Cost 
$ 240,000 
$ 17,280 -- 
$ 17,280 
$ 3,000 
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Design Memorandum for Site Number 5 
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Summary of SITE 5 Design H&H 

GENERAL NOTES: 

FL02D model and results are based on the future conditions model reported on in the TDN, 
with modifications to add cross sections for determining flows at certain locations. 

A spreadsheet was created to do some hydrograph manipulation using the output from 
FL02D. The spreadsheet is named Sites 4 and 5-DesignHydvographs.xls. 

Nosmal depth channel calculations were performed using FlowMaster (FM). The project file 
is named Sites 4 and 5Jm2. 

Culverts were calculated using HYS. The project files are named by culvert ID. 

Channel CHSA and Culverts CLVSA and CLV5B: 

Design discharge = 1,050 cfs 
Source: FL02D Cross Section No. 17 
Channel - see FM output 
Culverts -Use 3 bassel, 12 foot by 5 foot RCB (see HY8 output for CLV5A) 

Channel CHSB: 

Design discharge = 250 cfs (see note on third bullet) 
Source: Resultant hydrograph bypassing Basin 5A (see spreadsheet tab labeled SITE 5 
Detention Basin) 
Channel - ultimate channel design will be a function of the amount of flow spilled to the 
basin. Will probably be about 250 cfs (see EM output) 

IE FULLER CROSSMAX OUT 
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Basin 5A 

Basin is offline design 
Total volume required is 40 ac-feet 
Basin depth is approximately 5 feet 
Will require two controllspillway structures to allow all but 250 cfs of inflow hydrograph to 
enter into basin. 

Channel CH5C and Culverts CLV5C and CLVSD: 

Design discharge = 250 cfs 
Source: Resultant hydrograph bypassing Basin 4A (see spreadsheet tab labeled SITE 5 
Detention Basin) 
Channel - see FM output 
Culverts U s e  1 barrel, 8 foot by 5 foot RCB (see HY8 output for CLV5C) 

Channel CH5D and Culverts CLV5E and CLV5F: 

Design discharge = 1,350 cfs (see third bullet) 
Source: 250 cfs bypassing Basin 5A plus the additional flow generated by the area generally 
south of CloudRoad and West of 3'd Street (approximately 1,100 cfs at the peak time of the 
bypass hydrograph). The intervening tributary flow hydrograph was calculated from the 
future condition FL02D results by subtracting the resultant hydrograph at Cloud Road, 
between 3rd Avenue and 7'h Street (Cross Sections 6 plus 8), from the hydrograph at 3rd Street, 
between Cloud Road and a quarter of a mile south of Galvin Street (Cross Section 19). 
Channel is to be a regrade of existing wash to section shown on FM output. The intent of the 
design is to provide bankfull capacity for something less than the 100-year flow 
(approximately 1,100 cfs), with the full 100-year flow being conveyed in a "floodway" 
(encroached section) that surcharges the channel by one foot. See FM output for cross 
section. 
Culverts -Use 4 barrel, 12 foot by 5 foot RCB (see HY8 output for CLVSE) 
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Hydrograph Information 

IE FULLER 
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I I 

Time, in hours 



ADOBE DAM/ DESERT HILLS AREA DRAINAGE MASTER PLAN 

FlowMaster Information 

JE FULLER 
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Channel CHSA 
Worksheet for Trapezoidel Channel 

Projed Dawl~tiao 

%sheet SnC5-Cl)ameI C H U  
Flw Element Trapsrvldsl Channd 
Memad Mwn,ng'e Famula 
Sdve Far manna hpfh 

Input aa(a 

MannlngsCaefild~nt OW0 
mannci Slope 0WooW Mf 
L M ~  S I ~ C  slop* 3 w  n .v  
Right Sideslope 3 W H V  
 mom wdrn 1200 n 
a d u s e  toww dp 

Rssvita 

D ~ P *  560 fl 
F1W ATBB 161 3 R 
Wetfed Penn,eler 4742 it 
Top Wdlh 4861 R 
m e #  oepm 438 fl 
Chbcd Slme 0017231 fm 
Veiwi* 651 tVr 
Vdacl(y Msd 066 R 
Spmle Energy 626 fl 
Fmuar Number 0 61 
F IW Type Sub&& 

Pmisd Eminea swi 
x 1. \1~dmcudobeUiewm~sDi\sitai 4and 5M2 JE TullsrMyamla~y & Qsan~pMlogl. 1%. FlowManer u? 0 I7 QW5i 
l W 1 0 5  11 23 59 AM $2 Ha& Methods in0 37 B m h a d s  Road Wateibuty CT 05302, USA +~-203-7651W% Pas 1 ol 1 

JE F'ULLER 
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Cross Section 
Cross Section for Trapezoidal Channel 

?,Cleo( Dsedpboo 

Wbck*set Sites - mmnd CWA 
Flow Element Tapezoldd Channel 
M d M  Mmniw's Formule 
solve Fm Channd Depth 

Sedion Data 

Manninpe Mefltisnt 0.040 
Channd s o p s  o.mBm0 nm 
D ~ V *  5.W N 
LBR Side Slope 3.00 H:V 
Rlghl Side Slope 500 H:V 
8PMn Ludm lZ.W R 
LYSChUOB 1,050.W ffs 

v ?I.& 
NTS 

PmledEnglneer m u  
YI VCdmobd~b9W0wm~dehdtes 4md 5 m2 JE FUtlerMYdmlow 6 Owmom~logY, Inc R w M ~ m r v 7 0  17 OW51 
lu01m5 11 25 07AM e)Hae&d MeUlcds lno 37 8rooMds Road Walebury CT 06708 USA rl-2057551SB8 Page 1 ol 1 

JE FULLER 
nlCMY'3l 6 ifCrCQPr9CX 1. 

s 



ADOBE DAM/ DESERT HILLS AREA DRAINAGE MASTER PLAN 

Channel CH6B 
Worksheet for Trapezoidal Channel 

Prded assdnbon 
W&Wcet Site 5-Olannel cW5B 
nox flwnent Tapmwdal Mlannd 
MPlhad Maontng'e Formlda 
S o b  For Chann* ~ a p t n  

lnput Data 

Mannlngs Mlilaent 0 WO 
Channel Slwo O.oa3WO 
Lefl Side Slope 3 M  M V 
Right Side Slope 30(1 H V 
Bottom Wdm 800 R 
asd.rse 25000 c(a 

Remlta 

Dep* 372 fl 
R w  Area 73 P 8" 
NWed Pmimeter 3154 R 
Top Width W33 It 
cr~acd oepm 283 n 
(;nbcdl Slope 0020883 nm 
ValCdN 351 @is 
VPICdty Head 018 R 
Spec(nc Emgy a s i  n 
Frwde Number a40 
Flw Type Stlbo(#tlcel 

Pmiaot E"mPsr -I, 
x \  \fssrncWobeWowma8tB~t~~ d and 51mZ JE FuW~~Wholow & C1eamarp)aIo~y. IIX FlwMsslarv70f7 0035l 
IMIm5 11 26 X )  AM a Hasstad Metbeds In= 37 Erwkdde Road Wslsrbuv CT WCa USA cl-205755lmb P a ~ s l o l l  
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Cross Section 
Cross Section for Trapezoidal Channel 

sedion aata 

MennlngsCoaficlanl O M 0  
mam* a q e  0 . ~ 3 w o  am 
Depth 572 fl 
LBn Side Slane 9 . 0  H : V  
Rlgh1 side 3 . M  H : V  
@elkm YHdm 8.W A 
aschupa 250.00 m 

v.lC, 
H'1 
NTS 

Pmjea Ewlneer rcon 
x \ \1~dm~Ud0beVwm~meWte+ 4 end SfmZ JE FullarMydrmow 8 Oeamovholw. I b  F l ~ ~ M s S t e r ~ i  017 OM51 
12m1105 TI27 02 AM O Haeatad Methods hn  37 Brmkstde Road Waterbuw CT 06703 USA r4-20575B1RBS Pege 1 of 1 

IE FULLER 
... . .  hrwix:x~ a ( , I L ' K X . ~ * C X ; X .  n: 
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Channel CH5C 
Worksheet br Trapezoidal Channel 

Pralsd Dearipbm 

W 4 e d  Site 5 -manna( CMM: 
maw ~ l m e n t  Trapemidel Channel 
Mdhod Mansns'b Farmula 
Solve Pa Channel Depth 

Cnmnnet 8apc 0 MEMO ll8t 
Len Side Slqe 3 M  H V 
Right SldeSlope 3w H V 
e~nan md(h 8w n 
aaeharge 250 00 de 

- 
=P* 310 R 
Flw A r e  63.8 H* 
wried ~erimshn 27.60 n 
Top Width 28.60 R 
Cfiticitl L)Bpth 2,53 R 
Cnbisal slope 0.mOBgg Mt 
VelOCihi 4.m n16 
Veldhi Head 0.34 n 
spmire Energy 3.44 n 
Fmde Number 058 
Flw Type SUbcrllicsl 

PmjaQEnglneer ~ m n  
X \  \lcdm5W0bBVIowme.mi\~t85 4 end Ofin2 JB R$lgrMygolow b dwmomhology, iw. FIowMaPtBr v? 0 17 W S j  
1z)olW 1 1  27M3AM @ H a ~ ~ t n d  Methats lna 37 Brmkelde Road Walabuv CT OB?OB USA r130b7591fiB6 Pegs1oli 

IE FULLER 
HKKXiOclr 6-Mi01iOclr - IK 
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Cross Seation 
Cross Section for Trapezoidal Channel 

YIbrkheel Site5 - Channd CHSC 
FIM Element Trappraldd h m e l  
Mdhod Manmng'r Famula 
%ue F a  ~hsnnel ~ e p t h  

hannrl Slope OMBSW nm 
DePm 310 it 
Len Side Slms 3 0  H V 
R4ghl Side Slope 3 0 H  v 
8 o ~ n  mdm am n 
Mlehvn, 25000 f15 

v 
H.l 
NTS 

Pm~edEng~neer scal 
x L \hdmckdabaUowms~tehsiles 4 end 5dn2 JE FutleriWdmlogl6 t e m o r p l D l o ~ ,  1% R w M a w v 7  0 I7 OW51 
12Mlm5 11 28 23AM OHaasWd MeUlod~ b o  37 Brmhds Road Wderbuly CT 06708 USA -1-2057551656 Page i of 1 

IE FULLER 
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Channel CHID 
Worksheet for Trapezoidal Channel 

Profeet a s m p r ~  

Y M m &  SlbS- 4ennel CHSD 
F i w  Element Tmpsradel atenoel 
M c t M  Manning'r famraa 
Solve Fw Channel Depth 

Input mta 
MBnnmgs UPROlent 0 O I O  
ataond Swo 0 W4WO MI 
~ e f l  Side Sqle 343 H V 
Right Sideslope 3 W  H V 

Eonom VUdm 1600 t 
olsaivge 1 l W 0 0  ds 

Real* 

wth 585 n 
F l w  Arm 1863 Ha 
Waned ~admckr UBI n 
TW mdth 6068 n 
cobcal apm 417 ff 
CI ibul  Slcpe ODitl61 
Vslwhr 563 (VE 
Velcdhr Head om n 
S ~ ~ J , R C  ~ne lsy  644 n 
Fmuds Number 0 51 
Flax Type Sllboiticsl 

PmjM EWineR SOU 
x \ V ~ m ~ W o b c W o w m e ~ r U f e g  4 and 4fmZ JE FuU<My6mlogy& Gwmamhology, itnc FlowMn~Mrv7 O n  OW5j 
720lX15 11 7% 1OAM O M85W Metltaie lnc 37 Brmksde Road Wetmrbury Cf Wfm USA +1-2057551685 Page lo t  1 

IE FULLER 
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Cross Section 
Cross Section for Trapezoidal Channel 

Flow Element Trap-dal Chmnel 
MetllDd Mmnma's P m d a  
S ~ M  Fa  Chamd Deplh 

secbon &la 

Mannlnge Caemdent 0 MO 
Chamd SIT* 0 W4WO Rfi 
~ S P *  695 N 
Lat Slda Slope 300 H V 
~ i p h t  Side slope 3 W  H V 
Bomm Wdth IS00 fl 
Uachwge I I M W  d s  

v . r t l  
n:1 
NTS 

Pmim Engineer Lurn 
~1 \IOdm~udobeWowma618Wt86 4 and5fm2 JE Fullermydrology a Geanaplmogl, !no. RowMaeter u7 OI7aoa51 
l M l 0 5  (1 2945AM OH*-d Msmc-3~ k c  37 S r m d e  Road Wetnbury. CTCG7DBUSA *1303751168C, P N ~  1 01 1 

IE FULLER 
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HY8 Information 
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CURRENT DATE: 03-15-2004 
CURRENT TIME: 15:44:55 

FILE DATE: 03-15-2004 
FILE NAME: CLV5A 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . .  FHWA CULVERT ANALYSIS . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . .  HY-8, VERSION 6.1 . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
I C I SITE DATA 1 CULVERT SHAPE, MATERIAL, INLET 1 
I u l-------------------------------------------------------------------------l 
I L I INLET OUTLET CULVERT I BARRELS I 
1 V I ELEV. ELEV. LENGTH I SHAPE SPAN RISE MANNING INLET 1 
N O .  I (ft) (ft) (ft) I MATERIAL (ft) (ft) n TYPE 1 
1 l 10.00 9.50 80.00 I 3 RCB 12.00 5.00 .012 CONVENTIONAL1 
I 2  1 I I 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
SUMMARY OF CULVERT FLOWS (cfs) FILE: CLVSA 

ELEV (ft) TOTAL 1 2 3 4 
10.00 0.0 0.0 0.0 0.0 0.0 

. . . . . . . . . . . . . . . . . . . . . . . . . . . .  
DATE: 03-15-2004 

5 6 ROADWAY ITR 
0.0 0.0 0.00 1 
0.0 0.0 0.00 1 

15.97 1050.0 1050.0 0.0 0.0 0.0 0.0 0.0 0.00 1 
20.00 1953.8 1953.8 0.0 0.0 0.0 0.0 0.0 OVERTOPPING 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: CLV5A DATE: 03-15-2004 

HEAD HEAD TOTAL FLOW % FLOW 
ELEV (ft) ERROR (ft) FLOW (cfs) ERROR (cfs) ERROR 
10.00 0.000 0.00 0.00 0.00 

<1> TOLERANCE (ft) = 0.010 <2> TOLERANCE ( % )  = 1.000 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  



ADOBE DAM/ DESERT HILLS AREA DRAINAGE MASTER PLAN 

CURRENT DATE: 03-15-2004 FILE DATE: 03-15-2004 
CURRENT TIME: 15:44:55 FILE NAME: CLV5A 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

PERFORMANCE CURVE FOR CULVERT 1 - 3 ( 12.00 (ft) BY 5.00 (ft) ) RCB 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

DIS- HEAD- INLET OUTLET 
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRIT. OUTLET TW OUTLET TW 
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH DEPTH DEPTH VEL. VEL. 
(CfS) (ft) (ft) (ft) <F4> (ft) (ft) (ft) (ft) (fps) (fps) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
0.00 10.00 0.00 0.00 0-NF 0.00 0.00 0.00 0.00 0.00 0.00 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
El. inlet face invert 10.00 ft El. outlet invert 9.50 ft 
El. inlet throat invert 0.00 ft El. inlet crest 0.00 ft 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* ****  SITE DATA * * * * *  CULVERT INVERT **************  
INLET STATION 100.00 ft 
INLET ELEVATION 10.00 ft 
OUTLET STATION 180.00 ft 
OUTLET ELEVATION 9.50 ft 
NUMBER OF BARRELS 3 
SLOPE (V/H) 0.0063 
CULVERT LENGTH ALONG SLOPE 80.00 ft 

* * * * *  CULVERT DATA SUMMARY . . . . . . . . . . . . . . . . . . . . . . . .  
BARREL SHAPE BOX 
BARREL SPAN 12.00 ft 
BARREL RISE 5.00 ft 
BARREL MATERIAL CONCRETE 
BARREL MANNING'S n 0.012 
INLET TYPE CONVENTIONAL 
INLET EDGE AND WALL SQUARE EDGE (90-45 DEG.) 
INLET DEPRESSION NONE 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

JE FULLER 
' 1 1 ~ p I x ~ r  a :iCn'xir(.\(xI K 



ADOBE DAM/ DESERT HILLS AREA DRAINAGE MASTER PLAN 

CURRENT DATE: 03-15-2004 
CURRENT TIME: 15:44:55 

FILE DATE: 03-15-2004 
FILE NAME: CLVSA 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . .  TAILWATER * * * * * * * * * * * * * * * * * A * * * * * * * *  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* * * * * * *  REGULAR CHANNEL CROSS SECTION * * * * * * * * * * * * * * * *  
BOTTOM WIDTH 12.00 ft 
SIDE SLOPE H/V (X:l) 3.0 
CHANNEL SLOPE V/H ( f t / f t )  
MANNING'S n (.@I-0.1) 
CHANNEL INVERT ELEVATION 9.50 ft 
CULVERT NO.l OUTLET INVERT ELEVATION 9.50 ft 

* * * * * * *  UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL 

FLOW W.S.E. FROUDE DEPTH VEL. SHEAR 
(Cfs) (ft) NUMBER (ft) (f/s) (psf) 
0.00 9.50 0.000 0.00 0.00 0.00 

105.00 11.26 0.459 1.76 3.45 0.66 

ROADWAY SURFACE 
EMBANKMENT TOP WIDTH 
CREST LENGTH 
OVERTOPPING CREST ELEVATION 

PAVED 
60.00 ft 

JE FULLER 
. . . . . . . nlCK~.:xi a K%"7:).V~~ K - 



ADOBE DAM/ DESERT HILLS AREA DRAINAGE MASTER PLAN 

CURRENT 
CURRENT 

DATE : 
TIME : 

FILE DATE: 03-15-2004 
FILE NAME: CLV5C 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . .  FHWA CULVERT ANALYSIS . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . .  HY-8, VERSION 6.1 . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
I c 1 SITE DATA 1 CULVERT SHAPE, MATERIAL, INLET 1 , 
, ~. 
1 L I INLET OUTLET CULVERT I BARRELS 1 
I V I ELEV. ELEV. LENGTH I SHAPE SPAN RISE MANNING INLET 1 
N O. I (ft) (ft) (ft) I MATERIAL (ft) (ft) n TYPE 1 
I 1  1 10.00 9.40 120.00 I 1 RCB 8.00 5.00 ,012 CONVENTIONAL1 
1 2  1 I I 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
SUMMARY OF CULVERT FLOWS (cfs) FILE: CLV5C DATE: 03-15-2004 

ELEV (ft) TOTAL 1 2 3 4 5 6 ROADWAY ITR 
10.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 1 
11.16 25.0 25.0 0.0 0.0 0.0 0.0 0.0 0.00 1 
11.83 50.0 50.0 0.0 0.0 0.0 0.0 0.0 0.00 1 
12.39 75.0 75.0 0.0 0.0 0.0 0.0 0.0 0.00 1 
12.88 100.0 100.0 0.0 0.0 0.0 0.0 0.0 0.00 1 
13.33 125.0 125.0 0.0 0.0 0.0 0.0 0.0 0.00 1 

14.54 200.0 200.0 0.0 0.0 0.0 0.0 0.0 0.00 1 
14.92 225.0 225.0 0.0 0.0 0.0 0.0 0.0 0.00 1 
15.30 250.0 250.0 0.0 0.0 0.0 0.0 0.0 0.00 1 
20.00 492.8 492.8 0.0 0.0 0.0 0.0 0.0 OVERTOPPING 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: CLV5C DATE: 03-15-2004 

HEAD HEAD TOTAL FLOW % FLOW 
ELEV (ft) ERROR (ft) FLOW (='is) ERROR (cfs) ERROR 

13.33 0.000 125.00 0.00 0.00 
13.75 0.000 150.00 0.00 0.00 
14.15 0.000 175.00 0.00 0.00 
14.54 0.000 200.00 0.00 0.00 
14.92 0.000 225.00 0.00 0.00 
15.30 0.000 250.00 0.00 0.00 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
<1> TOLERANCE (ft) = 0.010 <2> TOLERANCE ( % )  = 1.000 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  



ADOBE DAM/ DESERT HILLS AREA DRAINAGE MASTER PLAN 

CURRENT DATE: 03-15-2004 FILE DATE: 03-15-2004 
CURRENT TIME: 15:57:42 FILE NAME: CLV5C 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

PERFORMANCE CURVE FOR CULVERT 1 - l( 8.00 (ft) BY 5.00 (ft)) RCB 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

DIS- HEAD- INLET OUTLET 
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRIT. OUTLET TW OUTLET TW 
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH DEPTH DEPTH VEL. VEL. 
(Cfs) (ft) (ft) (ft) <F4> (ft) (ft) (ft) (ft) (fps) (fps) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
0.00 10.00 0.00 0.00 0-NF 0.00 0.00 0.00 0.00 0.00 0.00 

25.00 11.16 1.16 1.16 1-S2n 0.56 0.67 0.47 0.97 6.60 2.37 

175.00 14.15 4.15 4.15 I-S2n 2.04 2.46 2.09 2.66 10.45 4.12 
200.00 14.54 4.54 4.54 1-S2n 2.23 2.69 2.30 2.84 10.85 4.27 
225.00 14.92 4.92 4.92 lFS2n 2.43 2.91 2.50 3.00 11.24 4.40 
250.00 15.30 5.30 5.30 5-S2n 2.62 3.13 2.71 3.16 11.55 4.53 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
El. inlet face invert 10.00 ft El. outlet invert 9.40 ft 
El. inlet throat invert 0.00 ft El. inlet crest 0.00 ft 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* * * * *  SITE DATA * * * * A  CULVERT INVERT * * * * * * * * * * * * * *  
INLET STATION 100.00 ft 
INLET ELEVATION 
OUTLET STATION 
OUTLET ELEVATION 
NUMBER OF BARRELS 
SLOPE (V/H) 
CULVERT LENGTH ALONG SLOPE 

BARREL SHAPE BOX 
BARREL SPAN 8.00 ft 
BARREL RISE 5.00 ft 

INLET TYPE CONVENTIONAL 
INLET EDGE AND WALL SQUARE EDGE (90-45 DEG.) 
INLET DEPRESSION NONE 

IE FULLER 
nll*nC*l! a ~IC:NXTC>CL' K 



ADOBE DAM/ DESERT HILLS AREA DRAINAGE MASTER PLAN 

CURRENT DATE: 03-15-2004 
CURRENT TIME: 15:57:42 

FILE DATE: 03-15-2004 
FILE NAME: CLV5C 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . .  TAILWATER . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* * * * * * *  REGULAR CHANNEL CROSS SECTION * * * * * * * * * * * * * * * *  
BOTTOM WIDTH 
SIDE SLOPE H/V (X:l) 
CHANNEL SLOPE V/H ift/ft) 
MANNING'S n (.01-0.1) 
CHANNEL INVERT ELEVATION 
CULVERT NO.l OUTLET INVERT ELEVATION 9.40 ft 

* * * * * * *  UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL 

FLOW W.S.E. FROUDE DEPTH VEL. SHEAR 
icfs) ifti NUMBER (£ti (f/si (wsfi 

ROADWAY SURFACE 
EMBANKMENT TOP WIDTH 
CREST LENGTH 
OVERTOPPING CREST ELEVATION 

PAVED 
60.00 ft 



ADOBE DAM/ DESERT HILLS AREA DRAINAGE MASTER PLAN 

CURRENT DATE: 03-15-2004 
CURRENT TIME: 15:56:40 

FILE DATE: 03-15-2004 
FILE NAME: CLV5E 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . .  FHWA CULVERT ANALYSIS . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . .  HY-8, VERSION 6.1 .......................... 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
I C 1 SITE DATA 1 CULVERT SHAPE, MATERIAL, INLET I 
1 u I----.--------------------i--,---------------------------.------.------.-----l 
I L I INLET OUTLET CULVERT I BARRELS 1 
I V I ELEV. ELEV. LENGTH I SHAPE SPAN RISE MANNING INLET 1 
N O .  I (ft) (ft) (ft) I MATERIAL (ft) (ft) n TYPE I 
1 l 10.00 9.40 150.00 I 4 RCB 12.00 5.00 .012 CONVENTIONAL1 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
SUMMARY OF CULVERT FLOWS (cfs) FILE: CLV5E DATE: 03-15-2004 

ELEV (ft) TOTAL 1 2 3 4 5 6 ROADWAY ITR 
10.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 1 
11.62 135.0 135.0 0.0 0.0 0.0 0.0 0.0 0.00 1 
12.57 270.0 270.0 0.0 0.0 0.0 0.0 0.0 0.00 1 

15.75 1050.0 1050.0 0.0 0.0 0.0 0.0 0.0 0.00 1 
16.29 1215.0 1167.4 0.0 0.0 0.0 0.0 0.0 47.77 4 
16.64 1350.0 1193.8 0.0 0.0 0.0 0.0 0.0 156.08 4 
16.00 1099.0 1099.0 0.0 0.0 0.0 0.0 0.0 OVERTOPPING 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: CLV5E DATE: 03-15-2004 

HEAD HEAD TOTAL FLOW % FLOW 
ELEV (ft) ERROR (ft) FLOW (cfs) ERROR (cfs) ERROR 

16.64 0.000 1.350.00 0.08 0.01 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
<1> TOLERANCE (ft) = 0.010 <2> TOLERANCE ( % )  = 1.000 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  



ADOBE DAM/ DESERT HILLS AREA DRAINAGE MASTER PLAN 

CURRENT DATE: 03-15-2004 FILE DATE: 03-15-2004 
CURRENT TIME: 15:56:40 FILE NAME: CLV5E 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

PERFORMANCE CURVE FOR CULVERT 1 - 4( 12.00 (ft) BY 5.00 (ft)) RCB 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

DIS- HEAD- INLET OUTLET 
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRIT. OUTLET TW OUTLET TW 
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH DEPTH DEPTH VEL. VEL. 
(cfs) (ft) (ft) (ft) <F4> (ft) (ft) (ft) (ft) (fps) (fps) 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

15.75 4.15 5.75 4-FFt 2.08 2.46 5.00 5.82 4.38 5.57 
16.29 4.45 6.29 4-FFt 2.23 2.64 5.00 6.23 4.86 5.78 
16.64 4.52 6.64 4-FFt 2.27 2.68 5.00 6.55 4.97 5.95 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
El. inlet face invert 10.00 ft El. outlet invert 9.40 ft 
El. inlet throat invert 0.00 ft El. inlet crest 0.00 ft 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* * * * *  SITE DATA *****  CULVERT INVERT * * * * * * * * * * * * * *  
INLET STATION 100.00 ft 
INLET ELEVATION 10.00 ft 

NUMBER OF BARRELS 4 
SLOPE (V/H) 0.0040 
CULVERT LENGTH ALONG SLOPE 150.00 ft 

* * * * *  CULVERT DATA SUMMARY . . . . . . . . . . . . . . . . . . . . . . . .  
BARREL SHAPE BOX 
BARREL SPAN 
BARREL RISE 
BARREL MATERIAL CONCRETE 
BARREL MANNING'S n 0.012 
INLET TYPE CONVENTIONAL 
INLET EDGE AND WALL SQUARE EDGE (90-45 DEG.) 
INLET DEPRESSION NONE 

JE FULLER 
n:~mar d iv XCP~CUCAI 1: - 



ADOBE DAM/ DESERT HILLS AREA DRAINAGE MASTER PLAN 

CURRENT DATE: 0 3 - 1 5 - 2 0 0 4  
CURRENT TIME: 1 5 : 5 6 : 4 0  

FILE DATE: 03-15-2004 
FILE NAME: CLVSE 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . .  TAILWATER . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

* * * * * * *  REGULAR CHANNEL CROSS SECTION * * * * * * * * * * * * * * * *  
BOTTOM WIDTH 1 5 . 0 0  f t  
SIDE SLOPE H/V ( X : l )  3 . 0  
CHANNEL SLOPE V/H ( f t / f t )  0 . 0 0 4  
MANNING'S n ( . 0 1 - 0 . 1 )  0 . 0 4 0  
CHANNEL INVERT ELEVATION 9 . 4 0  f t  
CULVERT NO.l OUTLET INVERT ELEVATION 9 . 4 0  f t  

* * * * * * *  UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL 

FLOW W.S.E. 
( f t )  
9 . 4 0  

1 1 . 4 4  

FROUDE 
NUMBER 

0 . 0 0 0  
0 . 3 8 7  

DEPTH 
( f t )  
0 . 0 0  
2 . 0 4  

VEL. 
( f / S )  

0 . 0 0  
3 . 1 4  
3 . 8 4  
4 . 3 0  

SHEAR 
( p s f )  
0 . 0 0  

ROADWAY SURFACE 
EMBANKMENT TOP WIDTH 
CREST LENGTH 
OVERTOPPING CREST ELEVATION 

PAVED 
8 0 . 0 0  f t  

1 0 0 . 0 0  f t  
1 6 . 0 0  f t  
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Site Number 6 
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Conceptual Plan Layout for Site Number 6 
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I Legend 
FEMA Floodplain Zon~ 

This was the original concept (DHlOA) for Site Number 6.  More specifically Carehe Highway Flooding. 

JE FULLER 
n m  d aaamm. IK , 



0 ADOBE DAM/ DESERT HILLS AREA DRAINAGE MASTER PLAN 

Table from Part 8, Volume 2, Section 4 

(Sources of Hydrologic and Hydraulic Data for Roadway Drainage 

Crossings Analysis and Results) 
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Deserl Hllis Driw FDS: DH#Ge.out Stanley dslk.pfl RM 3.965 

brd0105 Skunk Creek ~ e s e n  i i l ls  o w e  I nla Asphalt SCWMP -SCE1000Hl 4900 14000 26500 S16C SCWMP RAS RM 20.77 10.0 12.0 NIA 100 1 

brd0153 SkunkTankWash Desert Hills Drive 2 S CMP MKE FDS; FCD Ratlos 142 497 1420 NIA STW FW1YOH2 1.5 1.5 410 420 7 

brdOl52 unnamed Desert Hlis Drive 1 2 S x Y  CMP DH#G.OUT 11 37 105 S500 HY6 brdl52inp 0.3 1.2 35 0 > 100 

thOl00 Skunk Creek 1-17 1 Bbanel box Concrete SCWMP - SCE1OOOHI 5400 14600 26700 S24C Tetra Tech FLO-2D 0.0 0 0  28700 0 ,100 

WOO0 Skunk Creek 1-17 0 none d a  TefaTech FLC-2D 0 0 6000 NIA TetmTechFLC-2D 2.5 0.0 NIA 0 50 

brd0185 unnamed 1-17 2 IO'x5'  Box BW6e.out 45 160 720 816C Biewit Flat FDS 0.0 0 0  120 0 > 100 

iefO162 ~ e s e r t  i i l ls wash ~ t i b 5  Jor Ranch Road 2 48' CMP FDS; dWtGe.0~1 62 286 782 S109 Stanley dthl-t5prj RM 0.21 (with brd01721 0.6 2.6 250 800 56 

jem125 Derwt Lake Wash Joy Rsnch 1 nla Conmete FDS: FCD Ratios 92 320 915 NIA FLO-20 grid 4079 1.0 2.0 NIA 50 1 

jef0174 Desert Hills Wash Joy Ranch Road 3 2-68", 14' Spial CMP FDS: DHltSe.0~1 117 411 1787 C109C J.J. dihlout HEG2 RM4.4 1.7 3.2 445 530 7 

ief0178 Desert Hills Wash Tributary 6 Joy Ranch Road 1 48' Spial CMP FDS; DHil6e.0~1 36 180 430 C115 Stanley dVII-I6pri RM 0.22 1.9 2.6 96 105 5 

ief0142 Dssen Lake Wash Ttibutaw 2 Joy Ranch Road 4 nla Concrete FDS; FCD Ratim 52 182 520 FLC-2D grid 4091 0.6 1.8 NIA 50 2 

jef0164 ~ a s t  ~ o r k  ~ e s e n  iake wash Joy Ranch Road 2 46" CMP FDS: DH#Ge.oui 53 116 692 C106 Stanley dsIk%fpg RM 2.26 0.5 2.5 209 540 84 

brd0162 SkunkTank Wash Joy Ranch Road 3 5' CMP MKE FDS: FCD Ralios 211 740 2110 NIA 2.2 1.8 265 420 3 SNV NYIYOH2 

brd0172 Trib b Deseci Hills Wash Ttib 5 Joy Ranch Road 1 3 '  CMP FDS: dWtEe.out 62 266 762 S109 StanleydVIl-t5pO RM 0.21 (with jefOl82) 0.6 2.6 37 600 56 

jef0132 Deseff Lakewash New River Road 1 6 '  CMP FDS: DH#Ge.out 92 321 845 SIOO Stanley dr1k.p" RM 4.96 0.5 2.2 366 635 97 

brdOll8 Rodaer Creek New River Road 2 8' CMP FDS: SUle.OH1 1699 3310 6500 CO-2 Rodger Creek FDS 3.2 1.9 1300 1250 I 

Skunk Creek New River Road 0 SUIEOHI 1463 4063 7840 S6C S C W M P A t l l  2.2 5.1 3000 3000 12 

(em140 Skunk CreekTributaiy 10A New River Road 2 5'pmjedinn inlet on skew CMP 520aCof $10, SC#E.Ohl 187 529 1215 S-10 HY6 T1OAalNR.inp 0 8  2.3 364 630 24 - 

iem145 Skunk CreekTributan 12 New River Road 2 5' CMP S lA  work maps: SWEOH? 499 1230 2255 S-12 HY6 T12ATNRinp 2.5 4.3 302 470 4 

brd0099 Skunk CreekTributa 108 New River Road 2 5' mectin inlet on skew CMP fi 640 1620 HY6 T1OBATNR.in : WEIRTlO&lNR.OUT 2.7 4.7 388 475 5 
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twi006 

mikoioo 

mikOlOl 

WlOOl 

twl004 

tw1003 

lw1002 

unnamed New River Road 

New River Road 

New River Road 

New River Road 

0 

2 

3 

0 

10'xS 

1 2 . ~ 5 5 '  

New River Road 0 Region 12Req. Eq.: FCD Ratios 

Renion 12 Rea. Eq.: FCD Ratios 

Rewon 12 Reg. Eq.; FCD Rstiar 

New River Road 

New River Road 

RCB 

RCB 

0 

0 

53 

9 

88 

Region 12 Reg. Eq.: FCD Ratios 

Region 12 Reg. Eq.: FCD mtias 

Region 12 Reg. Eq.; FCDratios 

Region 12Reg. Eq.; FCD Ratios 

186 

33 

306 

12 

228 

407 

430 

531 

93 

880 

41 

797 

1424 

1500 

NIA 

NIA 

NIA 

117 

2277 

4070 

4310 

Undetermined 

Undetermined 

Undetermined 

NlA 

NIA 

NIA 

NIA 

0.0 

0.0 

0.0 

Undetermined 

HY6 MJKOlOOinp 

MY8 MJKOlOlinp 

Undetermined 

0.0 

0 0  

0 0  

0.0 

1.0 

0.8 

0 0  

0 

0 

0 

0.0 

3.5 

3.2 

0 0  

Undeiermined 

Undefenined 

Undefenined 

1300 

2550 

0 

1600 

3310 

0 

Undetermined 

46 

64 

Undetermined 
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FlowMaster Information 

JE FULLER 
nlc&zYil 6 (I~wxir'Yahll Y 
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B.O.P. to Sta. 38+00 
Worksheet for Trianguiar Channel 

prdrct mgenpuan 

m e a t  KJPl081a w 
R a r  Uemenl Tlianaulsr Charnel 
MethDd Mannmw'n m u l a  
Solve Far Channel Depth 

I"Wt Data 

MmnkgsMemd6nt om5 
Channel Slope 0 008205 Rlit 
Len Sldt Slope 640 H V 
Rlght$i#eSlope 440 H V 

Rsurlh 

wpm 336 R 
n ~ l  ~ r w c  581 c 
wad Penmeter 34 15 R 
TC+ m d t ~ l  334s n 
CllUcei m h  2W R 
Olticrl Slme 0016113 flm 
veiecit, 535 we 
vsiauhr Head 044 n 
SoMfic E m g y  37$ n 

Projen Engineer' Jelf -span 
x l  !ageow!Idrnc~dobevlswmsrter\oli~ B (m2 JE FMerWdmtoev 6 Gwmomhalom, linc n o w ~ a a e i  ~7 0 [r om51 
1MlntS 05 72 97 PM @Hapstad Meamis lnc 31 Br&sde Road Walhrw C T W I S  USA +$-20%7481h86 v a s e 1 d l  

!&&Qd ~ Y - ~ G T T ~ M I O L W  mc 
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Cross Section 
Cross Section for Triangular Channel 

Flw Element Tciao~ltaChannel 
Mdhod Mgnnlng's F-llt 
Slve Fat Charnel Depth 

Seobon Date 

MBnnlngS MBffiaent 0 035 
Channel slope o ~ 0 8 ~ 1 5  nm 
*P@ 3.35 n 
~ e l t  slas Slope 6 W  n V 
Right Side Slope 4W H V 
ascharge aww us 

V : I ~  
w:i  
NTS 

Pqed Engineer JeR D e ~ a i n  
)c\ ~pensyVcdme\admB\II~~rnao~)slte 6.m~ Je MlstHyhMosy 66srmowhlopy. ~nc. nwManer ~7.0 17 oCO51 
1210lmS 05 23 39 PM k) Haeted Memods Inn 37 erakede Road Walebury CT 08708 USA *I-M3.7561666 Pwge i of I 



ADOBE DAM/ DESERT HILLS AREA DRAINAGE MASTER PLAN 

Sta. 39+50 to 49+50 
Worksheet for Triangular Channel 

Mdhad Manomg's Fmula 
Solve Fw Chmu OCMh 

Inpt Wta 

Mmolnps Cea6dem 0.m5 
amnd Slope 0.010m0 nm 
Letl Sidc Slope 3.00 n :V  
Right Side Slope 3.00 H :  V 
ardllige eBO,i?o be 

Reeulk 

wh %?a n 
flw A m  87.0 W 
Werl Pedmater 34.06 R 
T q  Wdlh 32.31 fl 
CXlicsJ DeDlh 4.05 R 
Oilid Slop0 0.014062 ftm 
v.1aty 7.93 we 
Veldty Hpad 0.98 R 
sped60 EWY e.ea n 
Fmude Number 0.85 
nw Trypa Subcrltlcal 

n:\..~gagencv\falmc~dob~i(lwrnaahri9iw BRn2 JE FuDerMydmtw B Gmorph?logy. Iwz 
12R)inS M26:58 PM @ Heeelad Meiilafs. lnc 37 Brookside Road Watertury. mW08 USA i 
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Cross Section 
Cross Section for Triangular Channel 

~,4*cia* oesdpaon 
~ r k s h r e t  sts 39+m to 4 9 m  
Flw EIemml m a n g u 1 s t ~ ~ r n e l  
Mdhal Mannmg's FmUla 
Slvs For Chamd Depth 

Sedan Dam 

Mmnlngs MBffldent 0 035 
manna elope OOIO~O nm 
Wlh 538 fl 
Len Side Slope 3M H V 
R,@hiShdo Slope 3M H V 

Ciwhlrge 68PW Us 

v 1b 
H 1 
NTS 

Prrqea ensine,: Jeff &spain 
x . \ . \ t p s n c ~ m m c ~ d o b e \ l i ~ ~ m a s t ~ i f e  B.m2 JE FuilorMydmlogi bQeanemholow, Ins. FlowMasner v7.0 17.0W$1 
12/01W5 W27rlZ PM B Maeted Malhods. Bo 37 Brmksdde Road Wuierbur/. CT Om08 USA +l-205769.1658 Pagel d l  
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Sta. SO+OQ to 61+31 
Worksheat fur trapezoidal Channel 

msnne( SIW o.ma4ii nm 
Leil SideSlcpe 3.M H:V 
Righl S i d e S l ~ ~  3.W H :  V 
Bothm Wdlh 8.W R 
a~chargil~ i.mao de 

Re~u114 

Dsplh 657 R 
Flmr Ama 137 6 ff2 

Wsttsl Pefimstei 4323 fl 
Top Widh 4142 R 
Cnuw Dapm 5 0 5  R 
MUD~I sl-e 0013010 MI 
veldt9 a43 ws 
ve~gihl H L I ~ ~  i io n 
Weoitc Enemy 687 
Fmude Nvmhsi 0 82. 
nw -PC ~ u b ~ ~ t l ~ ~ ~  

Pmen Englner Jm L)crpeo 
r \ hgilmcv\fcdmchdabI*JIovmaner\eID 66x2 JE FFullarWot~w 4 C$momWogy, ltne fIowMeaeiv7 0 17 OW41 
1MIffi M Si 33 PM H e m  Melhafs lnc 39 S r M d e  Road Wetsbury CT 061M USA *1-'20%79k! 1660 P q e l o f i  
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Cross Section 
Cross Section for Trapezoidal Channel 

Pr4en oasPipnm 

YYbrUgheet Sb. 501WtOB1+31 
Flw Elemwt Tpapezaldel awnnel 
M d k d  ManningGs Fomd. 
9 1 v e  Fw chamd h p t n  

Sedan Dab 

Mann1nl)BmRIClent O.m5 
aannel  Slope 0.m8417 MI 
Dcp* 5.57 H 
Len Side Slope 3.W n:V 
Righl Side Slopo 3.M H : V  
%!lorn ~ l d m  aw n 
nrchrvgc l . lm.00 cfr 

v.lil?, 
H:l 
NTS 

Prqea Engneer Aff Dewan 
r!..b~emyvcorne\adobeVI0~m~eteriu~e.hn2 JE F ~ W e ~ ~ d r o l w  4 Gmomholopy, Inc. FlowManeru7,O 17,OW51 
12.1105 05:32:12 PM O Haested Memode. In: S1 RrmUside Rosd Weterbtary. CT 087W LISA +I-2057SS1668 W e l d <  

- , -- - ------ 
kSe4U nuomar 4 K P O R ~ ~ .  IS 
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Sta. 63+42 to 79+00 
Worksheet for Trapezoidal Channel 

Prdan Derriptlon 

VMIKI1IeeI Bnl Bt42 10 78100 
nwr Element Tmperddst Chmnai 
MetW Mimnw'a Famtd. 
solve FW am* o e ~  

lnpllt aata 

Manolngs W)ef(itient OM5 
Channsi Slaps O.Ms181 nlft 
Ldt  SldsSlaps 3.w H'V 
Rlphl Side Slop 3.00 H ' V 
B m m  Wdth 30.00 R 
aecnuge 1.180.aO tf* 

Ra9111S 

owh 41% R 
n w h  lT.0 n) 

Waded ~stfrnstw 5 ~ 3 4  n 
Tap Wdth 5498 R 
QiSul aph 3.21 R 
olacal s l q e  0.013378 rn 
vsloclw 885 We 
Velaty Head 0.67 n 
spdrc E n q y  4 s  n 
Fmud. N u m b  0 . M  

Type S o b ~ ~ c t i l  

Preen m[mecr Jen aaspain 
x :~ . .kg .seocvucdmckdobMwm~l~  @,fin2 JE F!dlerM@mtw s Gmmomhot'~gy. tw. RmvMastai "7.0 17.0ml 
12KiI&X 0 9 . 3 0 : ~  PM O Haestnf MeUlats, lnc 37 Brookdoe Road Wa(erbuw. CT 6%7m USA +1-203.7$P*-im~ Pega I ol l 
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Cross Section 
Cross Section for Trapezoidal Channel 

~ r q a a  Dascripacn 

YU~KI*IRI w 2  to mulo 
F l a  Element Traoeraidal Channel 
M e t M  Manning's Fmula 
Solve F a  cham4 wpth 

Seaon Data 

ManntRge Ceemdent o in5 
arsnnel e~ops 0 ~ 5 1 8 1  em 
D c ~ h  41% R 
 en Sldeslope 301 n v 
R ~ h t  Lde Slope 3 M  H V 
soito," Wldh m.00 if 
asehuge 1.16000 cis 

v ln 
H 1 
NTS 

Prqecr Engneer: Jefl Dewan 
rL..~sencWmc\ad&eWw~nn)it~\rl18 B.m2 JE FclllerMydralogq b O$-mhOl.,~, IN. n o w ~ a ~ r v 7 . 0  17.00~51 
I M l m S  1)5:40:23 PM @ Haeatad MaIhods. ha a? R a d e  Road Watwbury. CT 04708 USA +1-2057551e66 P w e l e l l  
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stte 6 Cone. Channel 
Worksheet lor Trapezoidal Channel 

L a  Side Slqe l C o H  V 
Right Sideslope 1 W H V  
wmm w d ~ l  <OQV n 
Dissnarge 1.16000 el8 

Rcwlh 

m u 7  411  h 
Flw AT- $80 Hb 
mned Pcdmeter 2183 R 
TOP wdth 1822 n 
wbul w ~ l  a07 n 
01hc.l slope OColS74 niff 

VaIwN lB99 fils 
ve1c.d~ nead $21 n 
aeclRe Energy 1032 n 
Fm~de Number lgl 
Flax Type Supcra'tid 

PiqM Enmneer MI mwmn 
x \ b~en~vVdmo\adobeMwm~ler\5l18 Bhl2 JE FuOerMwJmtaw 4 C ~ ~ ~ R l h o l o ~ y ,  ltnc F!huMe*tai v7 0 17 OW1 
12101405 05 4525 PM O H a d  MsUlods lna 37 Blarksrde Read Walabuly CT 06/W USA +1-2OE73S1868 P q e  I d l 

- -- - ----- - 
b i g C X 7  6 8 ~ I O L C X I .  IY _-- 
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Cross Section 
Cross Section for Trapezoidal Channel 

P,ojan Damcrrpam 
Yubrksheet Sble 6 Cmc Channel 
F l w  Element Trapezoidal Channel 
Mahod Mannmg'5 Fmula 
SMve F a  Charnel Depm 

Secbon Data 

Mannlwememaent 0013 
Channel Slwa 0 We205 Re 
WPlh 411 
Len Slde Slope I O H  v 
Ihght Slde Slop- I W H  V 
~ o t ( ~ 1  ~ l d m  1000 n 
aschaw 1 .16~00  c(h 

v 7y\. 
H 1 
NTS 

Prded Engineer: Jeff DcCpain 
x : \ . . h r r o n c ~ ~ m c ~ d a b ~ W w m a ~ t & i t B % . ~ 2  JE FUIerMvdr*~ 6. Oemoohll~w. Itr. FlwMaIPsrv7.0[7,O!m5] 
iM1105 05:48:@3 PM O Iinemd MamMs, hc 37 8rMdde Road Waterbury, CT 06708 USA r1-203f1681666 P a g s l d l  
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Site Number 7 

JE FULLER 
~ICKICM n c8ca>:xo.l p< 
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Conceptual Plan Layout for Site Number 7 

IE FULLER 
. . . .  nlmo;ll a . trWXnCXXl . .  P( 
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Site Number 8 

IE FULLER 
dlm'rcxII 0 ('(kClK>O.I K 
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Conceptual Plan Layout for Site Number 8 

IE FULLER 
HIW.\:XI 0 il~WXh(hC%' X - 
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! 2 Erosion Hazard Zone 

Lateral Mlgratlon EHZ 

Long-Term EHZ 

I severe EHZ I 

This was the original concept (DH13A) for Site Number 8. More specifically Skunk Creek and Desert W s  Drive. 
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Site Number 9 
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Conceptual Plan Layout for Site Number 9 
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i;' - ..: . . 
w * :;x: ' ". .- & 

.-v~*..:<*. . r . ,  .- ,'x*.c' , ' . ,. 

This was the original concept (NR14A) for Site Number 9. More specifically Rodger Creek and New River Road. 
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HECRAS Output Cross Section Associated With New Culvert Crossings 

For Site Number 9 

JE NLLER 
. . . .  . TD,Kt:%r 4 ~:~rm~~zc>.l, K - 
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Rodger Creek Cmaing Anaiysis Plan: Impated Plan 01 71712003 
Bridas#l 

W O  10WO 10200 10400 1 m  

Stabn (R) 

Existing Crossing at New River Road 

Rodger Creek Cmssing Anaiysis Plan: Allernale 1 - c u b l s  717R003 
New Culverts at New RiVer Road 

Culvert Alternative 
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HECRAS Output Cross Section Associated With New Bridge Span 

For Site Number 9 

16 FULLER 
liDBO(O(Y 6 (IfOIWPMKXQOI IK -- -- 
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Rodger Creek Crossing Analysis Phn: Atematiw 2 - bridge 7/7/2003 
New Culverts at New River Road 

Spanning bridge 
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Conceptual Plan Layout for Site Number 10 

IE FULLER 
. . . . . . . . . . ~IWC)LCXII . . a . . :[~'~t~a(j\i. . . . - K 
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Site Number 10 
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0 100 200 400 600 800 

Feet 

This was the original concept (NRISA, NR15B, & NR15C) for Site Number 10. More specifically Circle Mountain Road and Cline Creek. 
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Site Number 11 
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Conceptual Plan Layouts for Site Number 11 

IE FULLER 
- --. UIWOtO(il5 uOllOPmO(ii IK 
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This was the original concept (NR16A) for Site Number 11. More specifically New River Road Bridge Levee Alternative One. 
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This was the original concept (NR16B) for Site Number 11. More specifically New River Road Bridge Levee Alternative Two. 
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This was the original concept (NR16C) for Site Number 11. More specifically New River Road Bridge Levee Alternative Three. i 
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FlowMaster Output 

JE FULLER 
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site 11 - 24' 
Worksheet tor Trapewidat Channel 

VMiKsOeet Site 11 Mrnimum WdUt 
Rar Elemert Ireoazmdal marlnsl 

lnptd Data 

MBnORg9MBl(iaBm 0 LBD 
Channel Slope 0011133 MI 
L& Sldc Slapt 3 M  H V 
Rlgm Side Slop 3 M  H V 
Bottom Wdth 2400 R 
DsCnllfge 7.840 00 ds 

Resultli 

Wh 812 ff 
flow Ares 4883 fla 
WanM Pellmeter 5167 R 
Tap Wldlh 7871 i t  
hbcal Daplh 1006 R 
dl(lcal Slwa om7410 nn 
Volix(W 1674 fvs 
VolrciW Head 4 3 5  R 
Bpeanc Energy 1347 ll 
Froude Number 1 21 
now Typa $upwoitiarl 

Pioied Engneay: Jsff m5pdn 
x :~ . .UgenNl fcdm~dob~VIwm8( r~ Ib l  l1.forZ JE FUN~Mymolegy & Gnim1ph7Io~1, lm FlwMiE1Biv9.0 17.OWI 
42m7ms 12:28.99 PM b Hesew MeUtds. ino. 37 s m w d n  ~ o a d  wainbury. CTOB7M LISA rld05755.1666 peg* z d I 

- . -- kk&gd eDmocrr a orrnma~. IK, 
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Cross Section 
Cross Section for Trapezoidal Channel 

nw Element Trapezoidal Chau>nel 
Method Mannhyl'r F-ds 
S ~ Y D  Fw Channel Dspth 

Sechon D m  

Manniwe Usfiiaent 0 m0 
Cham* Slope 0011133 Ufi  
&OH 912 11 - 7 

 en sideslope am n v 
RpMLdm Slope 3M H V 
8oWm Wdm 24.00 fl 
ascnarga 7,W.OO cia 

Prsed Engineer: JenDesp*n 
~: l . ,hgenfyVEdm~hdobef lwrn~~WfB ll.fm2 JE Fulfsrmydrolow & Gsrmomhology, IN. FlwMaslBr "7.0 (70C051 
1m7m5 12:30:38 PM (J Haaetad Msmds. lac. 37 Brook*side Rood Wasbury. CT O67M USA -1-2m755165U Page 1 of i 

., , - ,., - - - - - --- - 
kkA.&d nuwotocic -- 4 aronoawaa~. IK. 

--4 

v lb 
H 1 
NTS 
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Sib 11 - 26' 
Worksheet for Trapezoidal Channel 

~ l a r  element Trepemdai Channd 
Mdhod M~(nn~no'~Fmila 
Solve F a  Channel hrpm 

hwtt DaLl 

Mannlnps 0 n30 
Cnannrl Slwe 0011139 M( 

LM side a w e  a m  H v 
Right Side Sopa 3CO H V 
Banom wah ZBOO R 
aeChar!p 784000 L1B 

Flw A r e  469 B ii* 
WttM Psdrnelet 8235 ll 
T w  Wdlh 7848 ll 
ofbcal Wlh 883 R 
Mac* Slwa 0.m7412 nnt 
Veloc(tY 1069 (tis 
Vela;ily Head 4 %  R 
apearc Eneqy 1324 n 
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Cross Section 
Cross Section for Trapezoidal Channel 
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Site 11 - 28' 
Worksheet for frapewidal Channel 
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Cross Section 
Cross Section forfrapezoidal Channel 
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Site 11 - 30' 
Workshrrt for Trapezoidal Channel 
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Cross Section 
Cross Section for Trapezoidal Channel 
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Site 11 - 32' 
Worksheet for Trapezoidal Channel 
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Cross Seotion 
Cross Section for Trapezoidal Channel 
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Site 11 - 34' 
Worksheet tor trapezoidal Channel 
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Cross Section 
Croes Section for Trapezoidal Channel 
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Site 11 - 38' 
Worksheet for Trapezoidal Channel 
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Cross Section 
Cross Section for Trapezoidal Channel 
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Site 11 - 38' 
Worksheet for Trapezoidal Channel 
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Cross Section 
Cross Section for Trapezoidal Channel 
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Site 11 "40' 
Worksheet for Trapezoidal Channel 
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Cross Seation 
Cross Section for Trapezoidal Channel 
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FLO-2D Exhibits for Site Number 11 
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Maximum Depths 





ADOBE DAM/ DESERT HILLS AREA DRATNAGE MASTER PLAN 

Maximum Velocities 
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Maximum Floodway Depths 
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Maximum Depths With Proposed Levees 
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Site Number 12 
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CLW Letter to JEF Regarding Site Number 12 
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March 30,2004 

Ms. Patricia Q. Deschamps, P.E. 
JE Fuller Hydrology & Geomorphology, Inc 
6101 South Rural Rd. 
Suite 11 0 
Tempe, Arizona 85283 

RE: Conceptual Design Comments 
Site 12 -Desert Hills Wash at Cloud Road 
Adobe DamlDesert Hills Area Drainage Master Plan 
Project 002-01 -08 

Dear Ms. Deschamps: 

C.L. Williams Consulting has undertaken the conceptual design phase for the above site 
an0 fo-nd that the reco&menoeo des,gn aternative as outllned w.thln Volume 1 of the 
A l ternat~e~ Formulat~on and Relrm~nary Analys~s, IS not feas~ble based on the following 
~nformatlon and analyses results 

Primaw Alternative 
The orimarv alternative as descr~bed wthln the summarv of alternatives for Desert Hllls 
sectibn of the above ;eport for Description Number DH~A,  is an "off-line" detention 
basin located immediately south of Cloud Road at Desert Hills wash that results in an 
outlet peak discharge of approximately 1,200 cubic feet per second (cfs). 

Given the incoming peak discharge of 3,296 d s  and an overall incoming volume of 339 
acre-feet (ac-ft), a detention basin with an average depth of six (6) feet would require a 
surface area of approximately 36 acres and therefore appears not to be feasible given 
the project goal for this location. The incoming peak discharge and volume are 
described by HEC-I ID C116 of the HEC-1 model dh1006f.ihl given to CLW by JEF. 

CLW has evaluated two other alternative detention systems immediately upstream of 
Cloud Road and again given the required surface area these alternatives do not appear 
to be feasible as well. Please see the enclosed exhibit for all alternatives and related 
information. 

4720 WEST MAVERICK LANE TEC 928-368-2248 
SUITE 103 FAX: 928-368-8704 
LAKESIDE, ARIZONA 85929 www.clwilliams.net 



ADOBE DAM/ DESERT HILLS AREA DRAINAGE MASTER PLAN 

Conceptual Deslgn Comments 
Site 12 -Desert Hills Wash at Cloud Road 
Adobe DamlDesert Hills Area Drainage Master Plan 
Page 2 of 2 

Please advise CLW d you wsh us to prepare other alternatwes for this site If you have 
any questions or comments please feel free to call me at (928) 368-2248 

Sincerely, 

Chuck Williams, P.E 
Principal 
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1.1 Applicability 

Development guidelines are a work product of an Area Drainage Master Plan (ADMP). This 

plan is based on an Area Drainage Master Study (ADMS) which develops hydrology for a watershed, 

identifies potential flood prone areas and drainage problems, and identifies alternatives for solving 

these problems. There are 48 identified study areas within the jurisdiction of the Flood Control 

District of Maricopa County (FCDMC). To date, there have been 32 studies completed and the 

remainder are projected to be completed by 2010. See Figure 1.1.1 for the general boundaries of all 

48 study areas. 

Figure 1.1.1 Maricopa County Drainage Study Areas 
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The ADMP takes the information from the ADMS and analyzes the alternatives to reach a 

preferred solution. The solutions proposed are both structural (such as levees, basins, culverts and 

channels) and non-strnctural (such as development guidelines, flood warning system, and property 

acquisition) in nature. 

The Adobe Dam/Desert Hills study area is located in the north central portion of the Phoenix 

metropolitan area (see Figure 1.1.2). The southern half of the study area lies predominantly within 

the incorporated limits of the City of Phoenix. The Town of Cave Creek covers a small area in the 

northeastern portion of the study area. The majority of the northern portion of the study area is 

unincorporated Maricopa County. 

Counties lack the regulatory authority to manage lot splits. As a result, these types of land 

division are exempt from subdivision andlor other improvement requirements. Although impacts 

from lot split development may appear relatively insignificant when viewed on the individual lot 

basis, frequently the cumulative impact of such external impacts is much more significant. Counties 

have greater ability to review residential subdivisions, multi-family, industrial and commercial 

projects to address potential impacts on adjacent properties. Cities have the authority to review and 

require compliance with development standards for the above projects, as well as individual lots. 

In reviewing these issues, it became apparent that development guidelines would have the 

most positive affect on single-family development on individual lots within the unincorporated areas 

of Maricopa County. Therefore, the analysis of the types of potential regulations was done with a 

specific focus on the nature of single-family development on individual lots. 
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Figure 1.1.2 Adobe DamIDesert H i s  Study Area 

JE FULLER 
n ~ d c m m m m ~  
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1.2 Development Guidelines Objectives 

The Adobe Dam/ Desert Hills ADMP identifies flooding and erosion hazards in the New 

River and Desert Hills areas and recommends measures to mitigate those hazards. Both structural 

and non-structural measures are component parts of the recommended alternative plan for addressing 

drainage and flooding problems. The development guidelines are one of the non-structural 

components of the altemative plan. The general objectives of the development guidelines include the 

following: 

General Objectives 

- Enhance public safety by guiding development in the watershed to protect current and 
future residents from the effects of flooding. 

- Reduce adverse drainage impacts due to development in the watershed by guiding 
activities of new residents so that future runoff to Skunk Creek is maintained at current 
conditions and downstream neighbors are not negatively impacted. 

- Guide future development in a manner consistent with the recommended altemative plan 
of the Adobe ADMF'. 

The following specific objectives were established to guide the development of the 

recommended criteria as presented herein and their means of implementation: 

Specific Objectives 

- Use existing aerial photography, topographic data, and parcel database resources to the 
maximum extent possible. 

- Use available resources and the work products of the ADMP, including floodplain 
delineations, geomorphic evaluation, and identification of drainage problems, as input to 
the review required for each permit application. 

- Develop guidelines that have been tested against the actual environmental and 
development conditions within the study area. 

- Provide the consumer with a development guidelines checklist to minimize cost and time 
investments for all parties. 

1): FULLER Devel Gdlines 070804.doc Page 4 
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- Provide a means for flexibility in the review process so that drainage permit applicants 
may proceed with lot development incorporating drainage features that do not explicitly 
meet the development guidelines provided they are designed and sealed by a registered 
professional engineer, and reviewed and approved by the District. 

- Develop guidelines consistent and compatible with existing statutes, ordinances, and 
regulations. 

- Limit the guidelines to solely those necessary to address watershed-specific problems not 
adequately covered by existing Floodplain andor Drainage Regulations. 

The proposed development guidelines for the Adobe DarniDesert Hills ADMP are consistent 

with the general and specific objectives set forth above. 

1.3 Summary and Conclusions 

A careful analysis of area development trends and regulatory options was conducted to 

identify specific issues that were not addressed by the existing drainage and floodplain regulations. It 

became apparent that single-family development on individual lots within unincorporated areas was 

the one category with insufficient standards to address the cumulative impacts of this type of 

development. See Appendix A for a discussion of the statutory basis of the development guidelines. 

This analysis documented the existing practices and procedures and carefully integrated a 

unique toolkit to address individual single-family lot development in the study area. An option is also 

available for individuals to obtain approval for variations to the regulations if a higher degree of 

drainage analysis is provided by a registered professional engineer in order to justify the proposed 

change(s). By providing this degree of flexibility, both the public and FCDMC staff will benefit from 

these proposed Development Guidelines. 
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2.1 Overview 

A number of tools or criteria were evaluated for application to single-lot development in the 

Adobe D a d  Desert Hills ADMP study area. The tools were evaluated based on their hydrologic 

efficacy, long-term viability, and their potential for implementation. Seven types of tools, or 

development guidelines, relating to single-family, individual lot development were examined: 

Drainageways 

(Erosion Hazard) Setbacks 

Finished Floor Elevations 

Disturbance Envelopes 

Culverts, Driveways, Roads 

Walls, Fences, & Berms 

Retention 

Based on this investigation, development guidelines were created for each of the categories 

listed above. A development guidelines checklist is provided in Appendix B for use by developers 

and landowners as a guide to construction on their property. These guidelines are shown, in bold, 

below. The technical basis for these guidelines may be found in Appendix C. 

2.2 Drainageways 

Development Guideline - Drainageways 
A detailed drainage analysis prepared by a licensed civil engineer shall be 
submitted for properties crossed by a drainageway or located within 150 feet on 
either side of a drainageway to verify that proposed improvements will not 
negatively alter pre-development drainage conditions. 

The primary use of the drainageways will be as a tool to quickly determine which parcels 

may require more detailed engineering analysis prior to processing a permit for development. 
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Submittals for parcels outside of the drainageway influence area and which comply with all 

development guidelines and drainage regulations would be limited to a site plan and general drainage 

information. However, parcels within the influence area, or those seeking to deviate from a 

development guideline, would require a detailed drainage analysis prepared by a licensed civil 

engineer. 

2.3 Erosion Hazard Setbacks 

Development Guideline -Erosion Hazard Setbacks 
Properties crossed by a delineated wash with a detailed erosion hazard zone shall 
comply with the erosion hazard setbacks set forth in the Riverine Erosion Hazard 
Delineation and Development Guidelines (FCDMC, 200b. 

An erosion hazard setback shall be identified for any parcel crossed by or adjacent to "a 

delineated floodplain and watercourses or contributing watersheds that have flows greater than 50 cfs 

during a 100-year flood event." All of the existing FEMA floodplain delineations and those being 

conducted as part of the ADMP have, or will have, a detailed erosion hazard zone identified for them. 

Any drainageway that carries more than 50 cfs in the 100-year flood event (i.e., subject to the 

Floodplain Regulation) will also need to have an erosion hazard setback assessment prior to 

development. The erosion setback shall be determined using the District's draft Riverine Erosion 

Hazard Delineation andDevelopment Guidelines. These guidelines describe a three-level approach. 

Generally, additional information and analysis are required to reduce the required setback distance 

without erosion protection measures. A minimum setback of 15 A or 2 times the bank height, 

whichever is greater, is required per the draft erosion hazard guidelines. Structural measures for 

erosion hazard mitigation are also presented in the guidelines. 
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2.4 Disturbance Envelope 

Development Guidelines -Disturbance Envelope . No more than 50% of the site may be disturbed, and all improvements 
(including, but not limited to, roof-bearing structures, retention, cleared and 
grubbed areas such as horse corrals, landscaping with permanent irrigation, 
and areas with impervious ground cover andlor barriers that preclude 
infiltration) shall be located within this area. 

Boundaries of the disturbed area must be delineated on the property with 
permanent markers. 

Temporary disturbance in excess of the 50% is allowed for utility installation, 
temporary construction access, and temporary stockpiling of construction 
related materials. Revegetation of these areas is required and must be 
completed prior to final certificate of occupancy. 

A disturbance envelope is a contiguous spatial limit on a lot which may he altered from its 

natural state as part of the development of the lot. The rationale for the disturbance envelope is that 

the removal of vegetation and other disturbance of the natural grouna results in an adverse impact on 

storm water runoff from the lot. Namely, rainfall is no longer intercepted by the native plants and 

consequently becomes runoff. In addition, plant roots and other biological activity associated with 

the plant increase the rate at which rainfall soaks into the soil. The combined result is an increase in 

both the magnitude and frequency of runoff from the disturbed area. Another consequence of the 

disturbance of the natural areas is a dismption and elimination of habitat for native desert species. 

2.5 Culverts, Driveways, Roads 

Development Guidelines - Culverts, Driveways, Roads 
Dip crossings should be used for driveways and local streets unless it can be 
demonstrated that culverts are necessary due to the depth andlor velocity of 
flows. . All culverts and bridged crossings should be designed to minimize the 
disruption of sediment transport continuity upstream and downstream of the 
crossing. Crossings that mimic the natural channel's depth and width within 
the reach being crossed will be most successful. 

11 . Lowering of the local channel bottom elevation is discouraged. II . Roadways shall be designed so as not to divert flows. Y 
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Dip crossings are preferred to culvert crossings for access on driveways and local streets. 

Arterial streets should be designed in accordance with existing County criteria. However in addition 

to the design levels prescribed in those criteria, all culverts or bridged crossings should be designed to 

minimize disruption of sediment transport continuity upstream and downstream of the crossing. 

Crossings that mimic the natural channel's depth and width within the reach being crossed will be 

most successful. Lowering of local channel bottom elevations is also discouraged. Roadways shall 

be designed so as not to divert flows. 

Walls, Fences, Berms 

Development Guidelines - Walls, Fences, Berms . Fences at the perimeter of a parcel shall be limited to open-type fencing (pipe 
rail, split rail, barbed wire, etc.) for lots crossed by or within 150-feet of a 
drainageway or within the inundation limits of the 100-year flood along a 
drainageway or floodplain. . Chain link and chicken wire are not considered open-type fencing, as it must 
have openings at least 8-inches in diameter. II . A solid "courtyardn wall is permitted immediately downslope or upslope of 
the principle dwelling unit, and is defined a wall that surrounds an area 
immediately adjacent to the principle dwelling unit and is limited in lateral 
distance to no more than 15 feet if oriented perpendicular to the direction of 
flow and is not limited in lateral distance if oriented parallel to the direction of 
flow. I . Closed fences, walls or perimeter berms are not allowed unless it can be 
demonstrated to the satisfaction of the Drainage Administrator that there is 11 
no increase in peak discharge, flow depth or velocity, or flow diversion as a 
result of the proposed improvement. 

Perimeter fences shall be limited to open-type fencing (pipe rail, barb wire. etc.) for lots 

within drainageway influence areas or within the inundation limits of the 100-year flood along a 

drainageway or floodplain. Chain link or chicken wire does not constitute open-type fencing. In 

order to be considered "open-type" fencing, the openings must be a minimum of 8 inches in diameter. 

For lots not in a drainageway influence area or 100-year floodplain, solid perimeter fences that 

comply with current Maricopa County development standards are permitted. 

"Courtyar* fences are considered acceptable immediately upslope or downslope of the 

residence. A "couttyard" fence is considered any fence (open-type or otherwise) or wall that 
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surrounds an area immediately adjacent to a residential structure and is limited laterally to no more 

than 15 feet from the building walls in the direction perpendicular to flow (i.e. parallel to the 

topographic contours). The "courtyard" fence or wall may extend as far as desired if it projects from 

an exterior wall of the residential structure in the upslope or downslope direction parallel to flow (i.e. 

perpendicular to the topographic contours). See Fignre 2.6.1, below. 

Max. 

Direction of Flow 

Figure 2.6.1 Courtyard Walls 

Closed fences, walls, or perimeter berms are not allowed without a demonstration that no 

adverse impact on neighboring properties results from the construction of the proposed fence, wall, or 

berm. That is, it can be demonstrated to the satisfaction of the Drainage Administrator that there is no 

increase in peak discharge, flow depth, or velocity or flow diversion as the result of the proposed 

improvement(s). 
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2.7 Retention 

Development Guidelines -Retention . On-lot retention shall be provided based on the following formula: 

o R-43 Zoning: 1500 ft31acre 

o R-70 Zoning: 1600 fplacre 

o R-190 Zoning: 2200 ft31acre . Retention areas shall be located within the 50% disturbable area limit and in 
such a fashion as to effectively capture runoff from the impervious surfaces of 
the lot. . Retention may be provided in multiple basins. . Retention areas shall not be placed within a regulatory floodplain or 
otherwise such that off-site runoff is intercepted. The regulatory floodplain 
included delineated floodplains and watercourses that have flows greater than 
50 cfs during a 100-year flood. 

Septic system percolation rates shall determine the suitable of a retention area 
location. . Retention areas may he landscaped with organic andlor inorganic ground 
cover. 

Although concern has been raised about the long-term assurance of single-lot retention 

facilities, retention may be the most effective tool available to mitigate adverse hydrologic impacts 

from development. Additionally, retention may have possible complementary benefits with respect to 

requirements of the Clean Water Act. 
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2.8 Summary and Recommendations 

Table 2.9.1 summarizes the recommended tools and measures for the Development 

Guidelines for the Adobe ADMP. 

Table 2.9.1 Summary of Development Guidelines Criteria for Adobe ADMP 

Any variations from these minimum criteria will require engineering analyses that 

demonstrate to the satisfaction of the Drainage or Floodplain Administrator that no adverse impact to 

adjacent properties results from the requested variations, and that the proposed improvements will 

themselves be free of inundation from the 100-year flood event and protected against erosion. 
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The development guidelines are intended to provide a mechanism to manage the potential 

cumulative impacts to drainage and flooding caused by single-family development on individual lots 

within incorporated Maricopa County in the study area. The guidelines are based upon customary 

regulations that have been successfully implemented in numerous jurisdictions within Maricopa 

County. 
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APPENDIX A 

Statutory Basis for Development Guidelines 
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APPENDIX A 

A.1 Statutory Basis for Development Guidelines 

Governmental entities are limited in their powers to those the State has expressly granted 

them. The Arizona Revised Statutes describe these powers and duties. The Statutes are divided into 

Titles (or chapters) that address the various governmental entities in Arizona. Title 11 addresses 

county authority to regulate. Special Districts, such as the Flood Control District, are addressed in 

Title 48. Specific applicable citations from the Statutes are given below. 

Figure A. 1.1 depicts the approximate boundaries or areas of limitation for the respective 

statutory authorities. Title 48 authorities apply to 100-year flood areas regulated by the National 

Flood Insurance Program (NFIP) and Arizona Department of Water Resources. Title 11 authorities 

regulate drainage concerns in areas outside of the regulatory 100-year floodplain. In practice, Title 11 

authorities sometimes overlap into the Title 48 area. 

ARS Title 1 1 I 
T ARS Title48 

Drainage Regulations-- Floodplain Reguldims---- I 

I I 

Figure A.l.l Statute Applicability 

Section A.2.1 summarizes State Statutes, while Section A.2.2 summarizes Maricopa County 

ordinance authorized under Title 11. Section A.2.3 summarizes Flood Control District of Maricopa 

County ordinance authorized under Title 48. The underlined sections within the statutes highlight 
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language that relates to development guidelines. These statutes and ordinances are provided as 

references to facilitate a better understanding of the opportunities and limitations associated with 

development guidelines. 

A.2.1 Arizona Revised Statutes 

State statutes specifically pertaining to "development guidelines" include the 

following: 

ARS 11-251.36. Subject to the prohibitions, restrictions and limitations as 

set forth in section 11-830, adopt and enforce standards for excavation, 

landfill and grading to prevent unnecessav loss from erosion, flooding and 

landslides. 

ARS 48-2664.D. The Board may adopt equitable by-laws, rules and 

semlations and perform all acts necessary to carry out the purposes of this 

chapter. 

ARS 48-3609.B. Except as provided in section 48-3610, the board shall 

adopt and enforce regulations governing floodplains and floodplain 

management in its area ofjurisdiction which shall include the following: 

1. Regulations for all development of land, construction of 

residential, commercial or industrial structures or uses of any kind 

which may divert, retard or obstruct floodwater and threaten public 

health or safety or the general welfare. 

ARS 48-3609.01.A. If a district organized pursuant to this chapter has 

completed a watercourse master plan which includes one or more 

watercourses, and if the plan has been adopted by the board or by any other 

jurisdiction in that river or drainage system, then the board and the governing 

body of each jurisdiction mav adopt and shall enforce uniform rules for the 

river or drainage system within the jurisdiction using criteria that meet or 

exceed criteria adopted by the director of water resources pursuant to section 

48-3605, subsection A. 
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A.2.2 Drainage Regulations 

The Drainage Regulations for Maricopa County, dated 1994, provides specific 

guidance for "development guidelines" associated with Area Drainage Master Studies. 

Article 111. Definitions 

3. Area Drainage Master Study - a study to develop stormwater hydrology 

for a watershed, to define drainage systems, identify potential flood hazard 

areas, drainage problems and recommend solutions and standards for sound 

floodplain and stormwater management. The ADMS identifies alternative 

solutions to a given flooding or drainage problem. An Area Drainage Master 

Plan (ADMP) identifies the preferred alternative. An ADMP, unique to the 

subject watershed provides minimum criteria and standards (for flood control 

and drainage) for land use and develovment. 

Article XI. Area Drainage Master Study 

Section 1101. Adoption 

Whenever an Area Drainage Master Study authorized under this regulation 

has been completed, such plan including uniform rules for development may 

be submitted to the Board of Supervisors for adoption as an Area Drainage 

Master Plan. If adopted by the Board of Supewisors, the District shall 

enforce the Area Drainage Master Plan under this Regulation. 

A.2.3 Floodplain Regulations 

The Maricopa County Flood Control District Board of Directors has adopted 

floodplain regulations as required by State Statute. In the current regulations, dated 1993, 

further basis is found for "development guidelines" in the following sections: 

Article 111. Definitions 

Section 301. 

6. Area Drainage Master Study (ADMS): A study to develop hydrology for 

a watershed, to define watercourses, identify potential flood problem areas, 

drainage problems and recommend solutions and standards for sound 
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floodplain and stormwater management. The ADMS will identify alternative 

solutions to a given flooding or drainage problem. An Area Drainage Master 

Plan (ADMP) identifies the preferred alternative. An ADMP, uniaue to the 

suhiect watershed provides minimum criteria and standards (for flood control 

and drainage) for land use and develoument. 

Article VIII. Flood Hazard Boundaries 

Section 803. Other Flood Hazard Boundaries 

Whenever the District determines through a flood hazard study, watercourse 

master plan or other flood related study authorized by the Board that a flood 

related hazard exists due to such factors as high-velocity flows, erosion, 

sediment transport, deposition, unstable soil conditions or land subsidence, 

the Floodplain Administrator shall designate such hazard areas on the Flood 

Control Management Maps for Maricopa County and shall establish 

technical criteria and enforce rules and regulations for subsequent 

develoument that meet or exceed criteria adopted by the Director, State 

Department of Water Resources and when appropriate such studies may be 

forwarded to the Federal Emergency Management Agency. 

Article XIV. Other Flood Hazard Zones 

Section 1402. Flood Hazard Development Standards 

1. Standards adouted for develo~ment contained in a Watercourse Master 

Plan, Area Drainage Master Plan or other hydrologically oriented master plan 

shall be consistent with sound floodplain management practices and this 

Regulation. 

6. The standards, provisions, criteria and requirements for development in 

flood hazard zones imposed by an authorized master plan shall meet or 

exceed the requirements of this Regulation. 
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APPENDIX B 

Development Guidelines Checklist 

0 
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APPENDIX B 

DEVELOPMENT GUIDELINES CHECKLIST 

Drainageways 

A detailed drainage analysis prepared by a licensed civil engineer shall be submitted for 
properties crossed by a drainageway or located within 150 feet on either side of a 
drainageway to verify that proposed improvements will not negatively alter pre-development 
drainage conditions. 

Erosion Hazard Setbacks 

Properties crossed by a delineated wash with a detailed erosion hazard zone shall comply 
with the erosion hazard setbacks set forth in the Riverine Erosion Hazard Delineation and 
Development Guidelines (FCDMC, 200m). 

Minimum Floor Elevation 

o All properties shall meet the District standard per the current Drainage Regulations and 
Floodplain Regulations. 

Disturbance Envelope 

No more than 50% of the site may be disturbed, and all improvements (including, but not 
limited to, roof-bearing structures, retention, cleared and grubbed areas such as horse corrals, 
landscaping with permanent irrigation, and areas with impervious ground cover and/or 
barriers that preclude infiltration) shall be located within this area. 

o Boundaries of the disturbed area must be delineated on the property with permanent markers. 
o Temporary disturbance in excess of the 50% is allowed for utility installation, temporary 

construction access, and temporary stockpiling of construction related materials. 
Revegetation of these areas is required and must be completed prior to final development 
approval. 

Culverts, Driveways and Roads 

o Dip crossings should be used for driveways and local streets unless it can be demonstrated 
that culverts are necessary due to the depth andlor velocity of flows. 
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o All culverts and bridged crossings should be designed to minimize the disruption of sediment 
transport continuity upstream and downstream of the crossing. Crossings that mimic the 
natural channel's depth and width within the reach being crossed will be most successful. 
Lowering of the local channel bottom elevation is discouraged. 

o Roadways shall be designed so as not to divert flows. 

Walls, Fences, Berms 

o Fences at the perimeter of a parcel shall be limited to open-type fencing (pipe rail, split rail, 
barbed wire, etc.) for lots crossed by or within 150-feet of a drainageway or within the 
inundation limits of the 100-year flood along a drainageway or floodplain. 
Chain link and chicken wire are not considered open-type fencing, as it must have openings 
at least 8-inches in diameter. 

o A solid "courtyars' wall is permitted immediately downslope or upslope of the principle 
dwelling unit, and is defined a wall that surrounds an area immediately adjacent to the 
principle dwelling unit and is limited in lateral distance to no more than 15 feet if oriented 
perpendicular to the direction of flow and is not limited in lateral distance if oriented parallel 
to the direction of flow. 

o Closed fences, walls or perimeter berms are not allowed unless it can be demonstrated to the 
satisfaction of the Drainage Administrator that there is no increase in peak discharge, flow 
depth or velocity, or flow diversion as a result of the proposed improvement. 

Retention 

o On-lot retention shall be provided based on the following formula: 
2.75" x maximum lot coverage (see zoning ordinance) x lot size (in square feet) = retention 
volume required. 

o Retention areas shall be located within the 50% disturbable area limit and in such a fashion as 
to effectively capture mnoff from the impervious surfaces of the lot. 

o Retention may be provided in multiple basins. 
o Retention areas shall not be placed within a regulatory floodplain or otherwise such that off- 

site runoff is intercepted. The regulatory floodplain included delineated floodplains and 
watercourses that have flows greater than 50 cfs during a 100-year flood. 
Septic system percolation rates shall determine the suitable of a retention area location. 

o Retention areas may be landscaped with organic andlor inorganic ground cover. 
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APPENDIX C 

Toolkit Evaluation 

a 
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C.1 Overview 

A number of tools or criteria were evaluated for application to single-lot development in the 

Adobe Dam I Desert Hills ADMP study area. The tools were evaluated based on their hydrologic 

efficacy, long-term viability, and their potential for implementation. Seven types of tools or criteria 

relating to single-family, individual lot development were examined: 

Drainageways 

(Erosion Hazard) Setbacks 

Finished Floor Elevations 

Disturbance Envelopes 

Culverts, Driveways, & Roads 

Walls, Fences, & Berms 

Retention 

Each criterion and their evaluation is discussed in the following sections. Recommendations 

are made for selection of specific measures or requirements for each tool or criteria for the ADMP. 

C.2 Drainageways 

The primary use of the drainageways will he as a routing tool to quickly assess parcels 

requesting a permit for development. This function is discussed further under the implementation 

discussion in Section 3. It should be recognized that many of these drainageways may potentially 

carry 50 cfs or more during the 100-year event. Article IV of the Floodplain Regulations for 

Maricopa County states that "The Regulation is applicable to all lands located within a delineated 

floodplain and watercourses or contributing watersheds that have flows greater than 50 cfs during a 

100-year flood event which are within the area ofjurisdiction of the Flood Control District of 

Maricopa County." As such, they would be subject to the Floodplain Regulations. 
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Drainageways were delineated based on examination of available topography and 

interpretation of 2002 orthographic aerial photographs. Drainageways include all observable washes, 

swales or other drainage features as indicated by their physical, biological (vegetation), or 

topographic characteristics. Drainageways were delineated for all areas outside of the City of 

Phoenix and the Cave Creek Recreation Area. 

The delineated drainageways were used to identify existing parcels crossed by these 

drainageways. In addition, a second set of parcels were identified that lie within a 150-foot influence 

area of any delineated drainageway. The parcels crossed by drainageways, or within their influence 

area, were selected using ArcView GIS 8.2. A map and a summary table of the number and acreage 

of parcels affected by drainageways and the 150-foot influence area are provided in a memorandum 

to Afshin Ahouraiyan dated July 7, 2004 describing the development guidelines implementation 

strategy. 

The 150-foot width of the influence area was determined based on a 160-acre drainage area 

(the limit of State Standard 2-96 for floodplain delineation (Title 48)). A discharge of 500 cfs (2000 

cfsl square mile * 0.25) (also State Standard) with an assumed depth of 1 foot, a width of 250 feet, 

and a velocity of 2 ftis, gives 125 feet from center. Therefore, a 150-foot distance was selected as a 

"conservative" measurement for use in identifying parcels that might be influenced by or potentially 

have an effect on the drainageways, and therefore require additional drainage and/or floodplain 

review. 

C.3 Erosion Hazard Setbacks 

An erosion hazard setback shall be identified for any parcel crossed by or adjacent to "a 

delineated floodplain and watercourses or contributing watersheds that have flows greater than 50 cfs 

during a 100-year flood event." All of the existing FEMA floodplain delineations and those being 

conducted as part of the ADMP have or will have a detailed erosion hazard zone identified for them. 

Any drainageway that carries more than 50 cfs in the 100-year flood event (i.e. subject to the 

Floodplain Regulation) will also need to have an erosion hazard setback assessment prior to 

development. The erosion setback shall he determined using the District's draft Riverine Erosion 

HazardDelineation andDevelopment Guidelines. These guidelines describe a three level approach. 

Generally, additional information and analysis are required to reduce the required setback distance 

without erosion protection measures. A minimum setback of 15 ft or 2 times the bank height, 
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whichever is greater, is required per the draft erosion hazard guidelines. Structural measures for 

erosion hazard mitigation are also presented in the guidelines. 

C.4 Minimum Floor Elevation 

The District already has minimum criteria for minimum finished floor elevations for all 

construction. All new buildings shall have a minimum finished floor elevation no less than 1 foot 

above the natural adjacent grade. Within a (delineated) floodplain the minimum finished floor shall 

be set 1 foot above the regulatoly flood elevation. The Regulatoly Flood Elevation is defined within 

the Floodplain Regulations as "(T)he elevation which is one foot above the base flood elevation for a 

watercourse. Where a floodway has been delineated, the base flood elevation is the higher of either 

the natural or encroached water surface elevation of the 100-year flow." No change to the minimum 

finished floor elevation criterion is recommended for the Adobe DamiDesert Hills ADMP rules of 

development. This existing minimum finished floor elevation criteria should continue to be enforced 

in the Adobe DadDesert Hills ADMP study area. 

C.5 Disturbance Envelope 

A disturhance envelope is a contiguous spatial limit on a lot which may be altered from its 

natural state as part of the development of the lot. The rationale for the disturbance envelope is that 

the removal of vegetation and other disturbance of the natural ground results in an adverse impact on 

storm water runoff from the lot. Namely, rainfall is no longer intercepted by the native plants and 

consequently becomes runoff. In addition, plant roots and other biological activity associated with 

the plant increase the rate at which rainfall soaks into the soil. The combined result is an increase in 

both the magnitude and frequency of runoff from the disturbed area. Another consequence of the 

disturhance of the natural areas is a disruption and elimination of habitat for native desert species. 

Hydrologic modeling of the effects of single lot development of very low density 

development on one acre or larger lots shows that any disturhance of the nahlral ground and removal 

of vegetation results in an adverse impact to storm water runoff. Total conversion of a 160-acre 

watershed from natural desert to residential land use with complete removal of vegetation results in 

nearly a 200% increase in the runoff magnitude generated by a 2-year rainfall event and a 50% 

increase in the runoff from a 100-year event. The reduction in these adverse impacts is approximately 

proportional to the amount of disturbed area. The details of the hydrologic analysis were presented in 
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a memorandum to the District dated March 25,2003. This memorandum and HEC-1 output are 

provided at the back of this appendix. 

A maximum disturbance area of 50% including all improvements was recommended for the 

ADMP development guidelines. Improvements include landscaping with permanent irrigation, 

impervious ground cover andlor barriers that preclude infiltration, retention, cleared and grubbed 

areas (such as horse corrals), and all roof-bearing structures. While this will not fully mitigate the 

adverse effects of development, it will reduce those effects appreciably. 

Temporary disturbances in excess of the final disturbance envelope will be allowed for utility 

installation, temporary construction access, stockpiling, etc. Revegetation of the temporarily 

disturbed areas must be demonstrated before final approval of the development. 

Figure C.5.1 shows examples of disturbance envelopes for some existing lots in the Desert 

Hills area. Table C.5.1 shows the gross lot area, the disturbed area, and the coverage of the lot by 

roof top or paved surfaces. 

Figure C.5.1 Example Lots with Disturbance Envelopes 
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Table C.5.1 Summary of Example Lots with Disturbance Envelopes 

The data for these example lots show that three of the four lots exceed the proposed 50% disturbance 

envelope. The "impervious area" [column (3)] relates to the maximum lot coverage discussed under 

retention in Section C.9, and is included in the disturbed area [column (2)] 

C.6 Culverts, Driveways, Roads 

Dip crossings are preferred to culvert crossings for access on driveways and local streets. 

Arterial streets should be designed in accordance with existing County criteria. However in addition 

to the design levels prescribed in those criteria, all culverts or bridged crossings should be designed to 

minimize disrnption of sediment transport continuity upstream and downstream of the crossing. 

Crossings that mimic the natural channel's depth and width within the reach being crossed will be 

most successful. Lowering of local channel bottom elevations is also discouraged. Roadways shall 

be designed so as not to divert flows. 

C.7 Walls, Fences, Berms 

Perimeter fences shall be limited to open-type fencing (pipe rail, barb wire, etc.) for lots 

within drainageway influence areas or within the inundation limits of the 100-year flood along a 

drainageway or floodplain. Chain link or chicken wire does not constitute open-type fencing. In 

order to be considered "open-type" fencing, the openings must be a minimum of 8 inches in diameter. 

For lots not in a drainageway influence area or 100-year floodplain, solid perimeter fences that 

comply with current Maricopa County development standards are permitted. 
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"Courtyard" fences are considered acceptable immediately upslope or downslope of the 

residence. A "courtyard" fence is considered any fence (open-type or otherwise) or wall that 

surrounds an area immediately adjacent to a residential structure and is limited laterally to no more 

than 15 feet from the building walls in the direction perpendicular to flow (i.e. parallel to the 

topographic contours). The "courtyard" fence or wall may extend as far as desired if it projects from 

an exterior wall of the residential structure in the upslope or downslope direction parallel to flow (i.e. 

perpendicular to the topographic contours), see Figure C.7.1., below. 

Max. 

Direction of Flow 

Figure C.7.1 Courtyard Walls 

Closed fences, walls, or perimeter berms are not allowed without a demonstration that no 

adverse impact on neighboring properties results from the conshxction of the proposed fence, wall or 

berm. That is, it can be demonstrated to the satisfaction of the Drainage Administrator that there is no 

increase in peak discharge, flow depth, or velocity or flow diversion as the result of the proposed 

improvement(s). 

C.8 Retention 

Although concern has been raised about the long-term assurance of single-lot retention 

0 facilities, retention may be the most effective tool available to mitigate adverse hy&ologic impacts 

I FULLER Devel Gdlines 070804.doc Pagc 28 
l7wouXrT d 6fOHOw-@L lfl! . . . . - .. 



ADOBE DAM1 DESERT HILLS AREA DRAINAGE MASTER PLAN 

from development. Additionally, retention may have possible complementary benefits with respect to 

requirements of the Clean Water Act. 

Some possible criteria for retention volume for single-lot development are listed below: 

Current retention requirement for commercial, industrial, multi-family residential and 

subdivisions (i.e. 100-yr 2-hr which equals about 2.75" in the Desert Hills area) 

a 100-yr 2-hr pre vs. post development 

Retention of runoff from biggest "typical" storms 

Retention related to runoff based on the maximum lot coverage per zoning 

Future development increases in runoff volume from hypothetical basin analyses 

using HEC-1 

An evaluation of these criteria was conducted and is provided in detail below. 

100-yr 2-hour Retention Approach 

Currently all commercial, industrial, multi-family residential and subdivision developments 

are required to retain the 100-year 2-hour runoff volume as described in the Drainage Design Manual. 

In the Desert Hills portion of the ADME' area, the 100-year 2-hour point rainfall is about 2.75 inches. 

For a single-lot one acre type developinent this would equate to a requirement for about 5,290 cu. ft. 

of retention volume. 

100-yr 2-hour Pre- vs. Post-Development Approach 

Another consideration for a retention requirement might he to require single-lot developers to 

retain the difference in runoff volume from the pre- to post-development runoff conditions. Some 

examples are shown below: 

Assume C=0.53 vs. C=0.38 (Table 3.2 -new Manual); delta C = 0.15 * 2.75" = 0.41" = 

1,488 cu.ft./ac 

Assume C=0.7 vs. C=0.4 (more conservative); delta C = 0.30 * 2.75 = 0.82" = 2,977 

cu.ft./ac 
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Biggest "Typical" Storm Approach 

Examination of the Carefree, Arizona maximum daily precipitation gage data (see Figure 

C.8.l below) shows that consideration of a rainfall of somewhere around 2.2 inches would capture 

most of the biggest "typical" rainfall events. These data are from a nearly 40-year period record. 

This level of 2.2" matches almost exactly the 10-year 6-hour point rainfall statistics fTom NOAA 

Atlas U (Table C.8.1). If the 10-year event is representative of the "channel forming discharge," then 

mitigation of adverse hydrologic impacts at this level should minimize the adverse geomorphologic 

effects as well. 

Applying the same C factor logic from the 100-year 2-hour discussion above: 

CAREFREE, ARIZONA (021282) 
Period o f  Record : 6 /  1/1962 t o  12/31/2061 

Jan 1 Mar 1 Nay 1 Jul 1 Sep 1 Nou 1 Oec 31 
Feb 1 Apr 1 Jun 1 Aug 1 Oct 1 Dec 1 

Day o f  Year 
Yestern 

I- 3 Regional 
I I - Extreme -Average 

\ , Center 

Figure C.8.1 Maximum Daily Precipitation in Carefree, AZ 
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Table C.8.1 Rainfall Statistics for Desert Hills Area 

* * * P R E F R E  O U T P U T  D A T A * * *  

PRECIPITATION FREOUENCY VALUES FOR Desert Hills Area Hvdroloav 
POINT VALUES 
RETURN PERIOD 

DURATION 2-YR 5-YR 10-YR 25-YR 50-YR 100-YR 500-YR 

Maximum Lot Coverage Approach 

Another way of looking at retention would he to consider just the impervious surfaces added 

to a lot. Impervious surfaces generate runoff during all hut the most minimal rainfall events. The 

hydrologic impact of impervious surfaces is therefore more profound on the more frequent events. 

Mitigation of runoff from impervious surfaces would reduce the impacts of development on the 

magnitude and frequency of storm water runoff. 

Looking at a range of possible impervious surface coverage single lot development yields the 

following potential retention volume criteria: 

The maximum lot coverage by zoning is 15% for R-43. Therefore, 43,560 sq. A * 0.15 = 

6534 sq.ft of potential impervious surfaces. Again, the biggest "typical" storm is 2.2" or 0.183 ft and 

the 100-year 2-hour rainfall is 2.75" or 0.23 ft. The 100-year 6-hour point rainfall is 3.35" for the 

Desert Hills area, or 3.35"112" = 0.28 ft. 
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So, some possible retention volumes for these three storms would he: 

For R-43 (maximum lot coverage = 15%): 

6534 * 0.183 = 1196 cu. ft. retention (per acre) Biggest "typical" storm 

Or, 6534 * 0.230 = 1497 cu. ft retention (per acre) 100-year 2-hour 

Or, 6534 * 0.280 =I824 cu. ft retention (per acre) 100-year 6-hour 

For R-70 (maximum lot coverage = 10%): 

70000 * 0.1 = 7000 sq.ft * 0.183 = 1281 cu.ft Biggest "typical" storm 

70000 * 0.1 = 7000 sq.ft * 0.23 = 1610 cu.ft 100-year 2-hour 

70000 * 0.1 = 7000 sq.ft * 0.28 = 1960 cu.ft 100-year 6-hour 

For R-190 (maximum lot coverage = 5%): 

190000*0.05 = 9500 sq. ft * 0.183 = 1739 cu. ft Biggest "typical" storm 

190000*0.05 = 9500 sq. A * 0.23 = 2185 cu. ft 100-year ?;-hour 

190000*0.05 = 9500 sq. ft * 0.28 = 2660 cu. ft 100-year 6-hour 

Hypothetical Subbasin HEC-1 Model Approach 

Analysis of a hypothetical subhasin using HEC-I shows an increase in runoff volume due to 

future development of about 0.30" for all return periods. Thereforc, 0.30"112 * 43560 = 1089 cu. ft I 

ac. This is approximately the same result via a different argument as the pre-versus post- C-factor 

approach for the "biggest typical storm". The result is also substantially similar to the 15% coverage 

argument for the "biggest typical storm". The 0.30" hypothetical subbasin result yields 1,750 cu.ft 

for R-70 and 4,750 cu.ft for R-190. 

Table C.8.2 summarizes the possible retention criteria, the parameters associated with the 

estimation of the retention volumes, and the calculated retention volume for the minimum size lot in 

each of three zoning categories (i.e., R-43, R-70, and R-190). The recommended retention volume 

approach is the Maximum Lot Coverage approach. The recommended retention volume to be 

retained is for the 100-year 2-hour rainfall. Note that the recommended retention volume of 1,500 
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cu.ft. i ac for R-43 is about 28% of the volume that would be required for a similar zoning in a 

subdivision. 

Table C.8.2. Summary of Possible Retention Criteria for Adobe ADMP 

I 

Pre vs. Post 10 0.12 I 

ClOO 
Pre vs. Post 100 
C10 

I I I 
Storm Depth (inches) I 2.2 1 2.75 1 2.2 / 2.75 1 2.2 1 2.75 
Storm Depth (feet) 1 0.183 1 0.229 1 0.183 1 0.229 1 0.183 1 0.229 

R-43 

0.53 
0.15 
0.42 

Area (sq.fl.) 1 43560 
Max Lot Coverage (%) I 15% 

DxAx%Cover 

haded cells are the recommended retention volumes for a minimum sized lot in each zoning type. ' This is equivalent to the current retention requirements for subdivisions 

The recommended retention volumes shown in Table C.8.2 are for the minimum sized lot in 

each zoning category. The recommended retention volume for each single-lot zoning category in the 

Adobe ADMP study area can be simplified to a volume per acre figure for any sized lot within the 

zoning type using 1,500 ac-ftiacre for R-43, 1,000 ac-ftiacre for R-70, and 500 ac-ftiacre for R-190. 

The required volume per acre decreases from R-43 to R-190 because of the reduction in maximum lot 

coverage allowed for each zoning categoly (i.e. 15% to 5%). 

R-70 

0.50 
0.12 

0.40 

70000 
10% 

Lot disturbance in excess of the 50% value recommended can be allowed by providing for 

additional retention in direct proportion to the increased disturbance. In addition, the retention area is 

considered part of the disturbed area. Figure C.5.1 (see Section C.5) and Table C.8.3 show examples 

of disturbed areas and proposed retention volumes for some example lots in the Desert Hills area. 

I90000 
5% 

1E FmmLER Devel Gdlines 070804,doc Page 33 
nrmca o a0-q IK . . -. ... - . .- .. . ., . - . - 
I 

R-190 

0.41 
0.03 
0.33 

Desert 
0.38 

0.30 
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The location and configuration of retention areas shall be shown on the site plan. In general, 

the same criteria and guidelines for retention facilities outlined in the Drainage Design Manual, 

Volume I1 should be followed. In particular, the location of basins shall meet the following 

objectives: 

Retention areas shall be located such that they effectively capture runoff from the 

impervious surfaces on the lot. 

Retention areas do not have to be located in a single basin; multiple retention areas are 

allowed. 

Retention areas shall not be placed in a regulatory floodplain or othenvise such that off- 

site runoff is intercepted in the retention area. The regulatory floodplain includes 

delineated floodplains and watercourses that have flows greater than 50 cfs during a 100- 

year flood. 

Approval of site suitability (with respect to percolation rates) for a standard septic system 

will constitute site suitability for retention. 

Retention areas may be landscaped (with appropriate types of ground cover vegetation). 
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C.9 Summary and Recommendations 

Table C.9.1 summarizes the recommended tools and measures for the Development 

Guidelines for the Adobe ADMP. 

Table C.9.1 Summary of Development Guidelines Criteria for Adobe ADMP 

Tool 1 Measure 1 Source/Basis 
Erosion Hazard I Function of discharge I • Riverine Erosion Hazard 

I Setback I - Minimum 15 ft or ytimes hank height I Delineation I 
( \r  I~~chcvcr IS ~.rc~ltcr ..., I 

MIIIII~ILIIII l.l,~or I 11 a l u ~  c Iilghs\t ;~dl ;~~~r '~ i t  11.1111r;il gn~unll Dra111;1gc Kcguli~ti~r~a 
LIc\,atin11 I i t  iibuv: re .ol;lt!)ry hilie floud Ila~,~.lpIai!i K~.golations ,_ 

Uist~.rl>a~~cc ion .  of lot; odd111un;11 i~llo~ved with i ~ ~ a c x c ( l  ('on~isfc~it \VIIII cul~cnt 7un111g 1 

I . Do not divert flow 
Walls, Fences, I Open-type fencing & Courtyard fencing allowed I Floodplain Regulations 

Envelope 
Culverts, 
driveways, roads 

Drainage impacts of single-lot development need to be addressed in order to prevent 

unnecessary damages and public expenditures in the future. It is therefore recommended that lots 

crossed or within a 150-ft buffer of a drainageway be scrutinized closely by reviewers at the District. 

All single-lot development in the Desert Hills and New RiverICline Creek portions of the ADMP 

shall henceforth be required to provide the minimum retention as indicated in these Rules of 

Development. Minimum floor elevation criteria from the Drainage Regulations and the Floodplain 

Regulations should continue to be enforced. Also, the other components of the Floodplain Regulation 

with respect Lo floodpkain encroachment and erosion hazard setbacks should continue to be enforced. 

Development will be limited to a 50% disturbance envelope on the lot unless retention volume in 

excess of the minimum is provided. Dip crossings for road and driveways, open type fencing, and 

courtyard fencing will be approved without a drainage repott. Any variations from these minimum 

criteria will require engineering analyses that demonstrate to the satisfaction of the Drainage or 

Floodplain Administrator that no adverse impact to adjacent properties results from the requested 

variations, and that the proposed improvements will themselves be free of inundation from the 100- 

retention 
Prefer dips . Maintain sediment transport continuity 
Prevent base level lowering 

Berms 

0 year flood event and protected against erosion. 

regulatory environment - Drainage Design Manual Vol. I1 
Drainage Regulations 

I 
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APPENDIX D 
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APPENDIX D 

References 

Arizona Department of Water Resources, State Standards for Floodplain Management 
SS1-97, Requirement for Flood Study Technical Documentation 
Sets technical documentation standards for Flood Studies that are to be submitted to ADWR 
or FEMA. 

SS2-96, Rcquircmcnt for Floodplain and Floodway Delineation in Riverinc 
Environmcnts 
Provides methodologies for estimating 100-year peak discharges, delineating 100- 
year floodplain limits, and dctermining administrative floodway boundaries for 
riverine floodplains in Arizona. 

SS3-94, State Standard for Supercritical Flow (Floodway Modeling) 
Provides guidelines to be used when modeling floodways for supercritical or near- 
critical flow conditions in Arizona. 

SS4-95 State Standard for Identification of and Developmeilt within Sheet Flow 
Areas 
Details minimum floodplain management standards for identification of and 
development within sheet flooding areas in Arizona. 

SS5-96 State Standard for Watercourse System Sediment Balance 
Provides guidelines for identification of and development within erosion hazard 
areas, watercourses with a net sediment deficit, and watercourses with a net sediment 
surplus. Individual guidelines for: Lateral Migration Setback Allowance, Channel 
Degradation Estimation, and River Stability Impacts associated with Sand and Gravel 
Mining. 

SS6-96 State Standard for Development of Individual Residential Lots within 
Floodpronc 
Arcas 
Site Plan Checklist, Typical Plan and Cross-Section requirements for Individual 
residential lots within floodprone areas. 

SS7-98 Statc Standard for Watercourse Bank Stabilization 
Providcs minimum design standards for scveral bank stabilization techniques. 

SS8-99 Statc Standard for Stormwater DetentionJRetention 
Provides minimum criteria for sizing Detention and/or Retention facilities. 
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SS9-02 State Standard for Floodplain Hydraulic Modeling 
Provides guidance on mathematical modeling of hydraulic processes in watercourses 
and floodplains. 

Arizona Revised Statutes, Title 11 

Arizona Revised Statues, Title 48 

FCDMC, 200#, Riverine Erosion Hazard Delineation and Development Guidelines 

FCDMC, 2003, Drainage Design Manual, Volume I, Hydrology, draft dated January 9,2003 

FCDMC, 1995, Drainage Design Manual, Volume I, Hydrology, revised January 1, 1995. 

FCDMC, 1996, Drainage Design Manual, Volume 11, Hydraulics 

FCDMC, 1986, Floodplain Regulations for Maricopa County, as revised 11/1/2000 

FCDMC, 1988, The Drainage Regulation for Maricopa County, as revised 12/14/1994 



Memorandum JE Fuller1 Hvdrologv & Geomor~hologv. Inc. 

0 
DATE: March 25,2003 

TO: Pat Deschamps, P.E. 

FROM: Ted Lehman, P.E. 

RE: HEC-1 and HECRAS analysis of effects of Disturbance Envelope concept for 
Development Guidelines for Adobe Dam / Desert Hills ADMP Phase I 

CC: File 

This memorandum briefly describes the approach and limitations of the HEC-1 and 
HECRAS analyses used to examine the effects of the disturbance envelope concept for 
the development guidelines or Rules of Development for the Adobe Dam / Desert Hills 
ADMP. The purpose of the analyses was to provide technical information regarding the 
hydrologic and hydraulic impacts of the removal of vegetation from large single lot 
development on a watershed. 

Subbasins 
Two hypothetical subbasins were developed for the HEC-1 analyses. The basic 
parameters and geometty of the basins were adopted based on examination of the middle 
piedmont area of the Desert Hills portion of the ADMP study area. One basin had an 
assumed basin area of 0.25 square miles (160 acres) (Figure 1). The second basin had an 
area of 1.0 square miles (640 acres) (Figure 2). 

Figure I .  160 acre hypotherical basin Figure 2. 640 acre hypolhetical basin 

Rainfall 
The rainfall parameters used in the analysis was the 6-hour design storms as described in 
the ~ C ~ ~ C - ~ r a i n a ~ e  Design Manual. o r  the 160 ac basin, pattern 1 was used for the 
temporal distribution. For the 640 ac basin, Pattern 1.40 was used based on the Manual's 
criteria. Point rainfall values were computed using PREFRE and areally reduced based 
on the total subbasin area for each hypothetical basin. 

Examination of the XKSAT values in the Desert Hills area show a large portion of the 
area, especially the piedmont, is composed of clays, clay loams, and sandy clay loams. 
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This matches well with observations in the field. Therefore, an XKSAT value of 0.06 
incheslhour (sandy clay loam) was selected for the analyses. The higher XKSAT value 
of the clayey soils was selected to allow the vegetation cover changes to he better 
expressed. The reason is that the FCDMC Drainage Design Manual methods apply an 
upward adjustment to XKSAT due to vegetation from a minimum adjustment of zero 
adjustment for a 10% vegetation cover to a 100% increase in XKSAT for 100% 
vegetation cover. 

Vegetation Cover 
Seven levels of vegetation cover impacts accompanying very low density residential 
(VLDR) development were examined ranging from 30% removal of vegetation to 100% 
removal of vegetation. The hydrologic impacts of vegetation cover changes were 
incorporated into the initial abstraction (IA) and XKSAT vegetation adjustment factor 
(Ck). Changes in these factors were computed based on a percent weighting in 
proportion to the change in vegetation cover. Table 1 summarizes the assumed land use 
parameters used in the analyses. 

Roughness 
Subbasin roughness was also assumed to change with changes in the degree of vegetation 
removal. The FCDMC method Clark Unit hydrograph approach was used in this 
analysis. Roughness changes were evaluated by varying Kb from Type C, moderately 
high roughness, to Type B, moderately low roughness proportionally to the degree of 
vegetation removal. Computationally this was achieved by ratioing the m and b factors 
and then computing the resultant Kb for each basin area. Tables 2 and 3 list the indexed 
values of roughness parameters for the 160 and 640 acre basins respectively. 

Results 
The results of the HEC-1 analyses show a significant increase in peak discharge with 
decreasing vegetation cover (see Tables 4 and 5). The increases are greater for the more 
frequent events. Discharges increase nearly linearly between about 30% to 200% from 
30% vegetation removal to 100% vegetation removal in the 2-year event. For the 160 
acre subbasin, the 100-year event discharge increases range from about 10% to 50% for 
the same range of vegetation removal (Figure 3). 

The larger subbasin shows similar trends to the smaller basin, hut the degree of impact on 
the frequent events being somewhat lesser (about 100% vs. 200%) (Figure 4). 

Note that Table 4 and 5 also show the changes in discharge assuming no change in Kb 
with vegetation removal (VLDRlB vs. Desert-B). The V L D R l B  vs. Desert-B results 
are similar to the results previously presented to the technical working group members in 
February and in a meeting on March 17'~. These results show a much smaller increase in 
discharges with vegetation removal. This is because the effects on roughness are not 
accounted for in those analyses, only the changes in IA and adjustments to XKSAT. 

Also shown are the results assuming a roughness change assuming the desert condition 
started in Kh Type B and smoothening to Kb Type A (VLDRI-A vs. Dcsert-B). This 
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comparison shows that if the basin is assumed to get smoother from an already relatively 
smooth condition, the effects on peak discharge are somewhat lesser than C to B 
scenario. 

HECRAS 

Given the significant increases in peak discharge for the 100-year event as a result of 
vegetation cover reduction, the impact of increases in discharge on floodplains was 
examined. Two HECRAS models from flood insurance studies in the Desert Hills area 
were used in this analysis - one for Apache Wash and the other for Desert Hills Wash. 
10,20, 30,40, and 50 percent increases in peak discharge were modeled using the FDS 
models. No other changes were made to those models. 

The results indicate nominal effects in computed water surface elevation, velocity, flow 
area, or top width for 10% increases in peak discharge (Table 6).  However, at a 50% 
increase in peak discharge water surface elevations increased about 1 foot, velocities 
about 1 ftls, flow area about 500 sq. ft., and top width about 80 feet. 

Suaporting Materials 
The HEC-1 model input and output, input parameter calculations, and summary of results 
are attached. The digital HEC-I and RAS models are available from JEF. 



Table 1. Assumed Land Use Parameters Affecting Rainfall Excess and Unit Hydrographs 

Table 2. Kb factors for 160 acre subbasin 

Basin Area = 0.25 sq.mi. (1200 f ix  5808 ft) I 

s = 0.0125 = 66.0 Wmi 
L = 6142.7 ft = 1 .I6 miles 

Table 3. Kb factors for 640 acre subbasin 

Basin Area = 1.00 sq.mi. (2400 ft X 11616 ft) 
S = 0.01125 = 59.4 Wmi 
L = 12285.4 ft = 2.33 miles 

Adobe Dam 1 Desert Hills ADMP 
FCD 2002C001 

Development Guidelines 
March 2003 



Table 4. HEC-1 results for 160 acre subbasin 

Basin Area = 0.25 sq.mi. (1200 ft x 5808 fl) 
S = 0.0125 = 66.0 Wmi 
L = 6142.7 ft = 1.16 miles 

(% diff (VLDR.# - Desert-C)IDesert C) 
l~eser t  B I 76%1 65% 1 57%1 49%1 46%1 42%1 

VLDRI A vs. Desert B 
~VLDRI-A I 150%1 84%1 65%1 52% 1 45%( 41%1 

VLDRI-B vs. Desert B 
~VLDRI B I 67% 1 30%1 20%1 13%1 9%1 7%1 

1 0. Figure 3. HEC-1 Results for 160 acre Subbasin 
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Table 5. HEC-1 results for 640 acre subbasin 

Basin Area = 1 .OO sq.mi. (2400 fl x 11 616 fl) 
S = 0.01 125 = 59.4 ftlmi 
L = 12285.4 fl= 2.33 miles 

VLDRI A vs. Desert B 
~VLDRI A 1 192%1 101%1 74%1 54%1 46%1 41%1 

VLDRI B vs. Desert6 
~VLDRI B I 90%1 43%1 27%1 16%1 12%1 10%1 

1 O. Figure 4. HEC-1 Results for 640 acre Subbasin 
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Table 6. Hydraulic Effect of Changes in Peak Discharge on Floodplains 
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. FLOOD H I D R O C M P H  PACKACE (HEC-1) . 
JUN 1998 

VERSION 4 . 1  

' RUN DATE 21XAR03 TIME 09:":04 ' ......................................... 

....................................... 
U.S .  AnXUVY CORPS OF ENGINEERS + 

H r m o L o G x  ENGINEERING CENTER * 
609 SECOND STREET 

DAVIS, CALIFORNIA 45616 
(9161 756-1104 

THlS P R O G R M  RBPLICLS ilLL PREVIOUS VERSIONS OF HEC-l KNOWN RS HECl (JAN 731, i iEClGS,  HEClDB, AND HEC1KW. 

THE DEFlNIIlONS OF VaRIhBLES RTIMP- RND -RTIOR- HRVE CHANGED FROM THOSE USED WlTH THE 1073-STYLE INPUT STRUCTURE 
THE OErINIIlON Or -itNSi(X- ON RM-CARD WAS CHANCED WITH REVlSlONS DATED 28 SEP 81. TliIS IS THE W R T M N I ?  VERSION 
NEW OPTIONS: DEiMBREnK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CILCUUlTlON, OSS:RRTTE STAGE FREQUENCY, 
0SS:REaD TlME SERlES RT D E S I i i L D  CALCULATTON INTERVhL LOSS RIITE:CREEN IND AMIT ZNFlLTRITION 
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM 

1 H E C - l  INPUT PACE 1 

LINE ID . . . . . . .  1 . . .  Z.......3.......L......1.......6.......1.......8.......9...... 10 

ID ADOBE DAM I DESERT H l l I i S  hDMP 
2 ID XltRCH 2 0 0 3  
3 ID JE FULLER/ HYDROLOGY & GEOMORPHOLOGY, INC. 

7" .. 
ID HYPOTHETICAX, SUPIBiiSIN ANiiLYSIS FOR DEV. GUIDELINES 

6 ID 
ID hREI - 0.25 SQ. MI, iI2OO7 X 5808'1 

8 ID L - 61a2.7 FT = 1.16 MI. 
9 ID S - 0.0125 - 6 6 . 0  ITIMT. 

10 10 
II ID DS8T.B - DESERT RnNGELRND BiiSIN WITH Kb TYPE B 
17 I D  DSRT-C - DESERT RRNGELRND BASIN WITH Kb TYPE C 
1 3  ID 
1 4  10 THE FOLLOWING YLDR.X BASINS HAVE Kb TYPES INCREMENTALLY SMOOTIIER TRhNSITIONI 
15 1D FROM Kb TYPE C (DSRT-Cl 14 Kb TYPE R (VLDR1R)IN PROPORTION TO ilSSUMED 
16 iD VEGIITaTlON REMOVAL. , ," . , ." 
18 ID VLDR.3 = VERY LOW DENSITY RESIDENTIAL (1-2 RC L.OTS1 
19 ID WITH 308 VZGET~TION REMOVAL a s s u ~ ~ a  
20 ID VLDR.4 = VERY LOW DENSITY XESIDENIIhI 11-2 AC LOTS) 
21 ID WIT,! 408  VEGETkTlON REMOVAL I-SSUMED 
22  ID VI.DR.5 - VERY LOR DENSITY RESlDENIldL (1-2 AC LOTS) 
2 3  TD WITH i o e  v ~ ~ e ~ a r r o r r  REMOVAL a s s u ~ ~ o  
24 ID VLDX.6 - VERY LOW DENSITY RESIDCNTIPlL 11-2 AC LOTS) 
25 10 WITH 6 0 %  VEGETATION REMOVAL A S S W E D  
2 6  ID "LOR.? - VERY LOW DENSITY RESIDENTIAL (1-2 AC LOT51 
27 I D  WITH 70% VEGETATION REMOVAL ASSUMED 

32 10 Kb TYPE B 
33  ID VLDR1P- - VERY LOW DENSITY RESIDENTIAL (1-2 i l C  LOTS) 
31 ID WTTH 1001 VEGETATION RLNOML IISSUXED 
35 ID Kb TYPE A 

4 0  KK DSRT-8 
91 XP 

PLAN 1 IS THE 2-YEAR EVENT 
42 KM SUB-BASIN DSRT-B 
13 KM I-HOUR RAINFALL, PATTERN N O .  1.00 WAS USED TO FrND TC d R FOR THiS BASIN 
4 d  KM THIS DhSIN USED RAINFALL REDUCTEON FACTOR OL- .991 
4 5  KM l 1.16 Xb - ,050 A d j .  Slope = 6 1 . 0  
4 6  Bii ,250 
47 IN IS 
48 KM "*INFALL UEPTii OF 1.45 WAS SPACIATILY REDUCED AS SHOWN BY THE PB RECORD 
4 9  PB 1.445 
10 KH THE L-OLLOWING PC RECORD USED A 6-HOUR STORM W I T l  A PaTTERN No. OF 1.00 
il PC ,000 ,008  ,016 ,025 , 0 3 3  ,041 ,050  ,058 ,066 ,074  
5 2  PC , 0 8 7  ,049 ,118 ,138 ,216 . 3 7 1  , 8 3 4  ,911 , 9 3 1  .950 

HEC-l XNPUT PAGE 7 

L I N E  I D  . . .  1 ....... 1.......1.......4.......5.......1.......7.......8.......9...... 10 
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. . ... 
PLAN 2 IS THE I -YEAR EVENT 

57 KM RP.INTALL DEPTH OF 1.91 WAS SPICIALLY REDUCED AS SHOWN BY THE PB RECORD 
5 8  PB 1.904 
59 UC . 6 0 <  5 2 5  

60 KP 3 
PLaN 3 IS THE 10-IEAR E W N T  

61 K i l  RAINFALL DEPTH OF 2 . 2 2  WaS SPACIIIILP REDUCED AS SHOWN 8 Y  THE PB RECORD 
62 PB 2.213 
6 3  UC 5 3 3  . a 5 7  

. . ... 
PLAN 4 IS THE 25-YEaR EVENT 

6 5  KM Rii iNFl lLL DEPTH OF 2 . 6 1  WAS SPACIhLLI REDUCED AS SHOWN DY Tiis PB RECORC 
6 6  PB 2.661 

68 KP 
PLliN 5 IS TllE 50-YEIIR EVENT 

64 KM RAINFALL DEPTH OF 3.01 WRS SPACiAlLY REDUCED AS SHOWN BY THE PB RECORD 
70 PB 3.000 
7 1  UC , 4 3 3  , 3 6 3  

PLRN 6 IS THE 100-YLIIR EVENT 
73 KM RniNFilLL DEPTtI Or 3.35 WAS SPRCTRLLY REDUCED i i S  SHOWN BY THE PB RECORD 
74 PB 3 . 3 3 4  

. . 
PLAN 1 IS THE 2-YEAR EVENT 

78 KM SUB-BASIN 0SRT.C 
79 KM 6-HOUR RIIINFAIL, PATTERN NO. 1.00 W I S  USE0 TO FIND I C  d R FOR THIS BASIN 
80 KM THIS B M I N  USED RIIINFALL REDUCTTON FhCTOR OF ,997 
B i  KM L - 1.16 Kb - ,095 & d l .  Slope = 6 6 . 0  
8 2  BI ,250 
8 3  IN 15 
84 KH RP.INI.IILL DEeTH OF 1 . 6  WAS SPRCJl lLLY REDUCED i l S  SHOWN BY THE PB RECORD 
8 5  PB 1 . 6 4 5  
86 KM THE FOLLOWING PC RECORD USED a 6-HOUR STORX WITH il PATTERN No. OF 1.00 
8 1  PC ,000 ,008 ,016 . a 2 5  , 0 3 3  0 4  ,050 , 0 5 8  , 0 6 6  ,074 
88 PC ,087 ,094 ,118 . I 3 8  ,216 , 3 7 7  8 3 4  ,911 , 9 3 1  ,950 
8 4  PC ,962 , 9 7 2  , 9 8 3  , 9 4 1  1.000 
90 IG .310 ,130 8 . 6 0 0  ,087 ,000 
91 UC 1.408 1 . 3 4 3  
92 KP 2 

P U N  2 IS THC 5 - Y E M  EVENT 
93 KH RiiINFiiLL DEPTH Or 1.91 WAS SPRCIRLLY REDUCED hS SHOWN BY THE PB RECORD 
90  PB 1.904 

HEC-1 INPUT PAGE 3 

L I N E  ID . . . .  i.......2.......3.......4.......5.......6.......7.......8...,.,.9....,,10 
9 5  UC 1.025 , 9 d 8  

9 6  BP 3 
PLRN 3 IS THE 10-YEAR EVENT 

41 X RAINBRLL DEPTH OF 2.22 WAS SPICIRLLY REDUCED AS SHOWN BY THE PB RECORD 
48 PB 2.213 
4 9  UC , 8 7 9  ,796  

... ... 
PLnN 8 IS TliE 25-YEAR EVENT 

101 XM IIEIINFALI. D C F M  O i  2 . 6 7  WAS SPWIALLY REDUCED AS SHOWN BY THE Pil KCCORD 
102 PB 2 . 6 6 1  

104 XI 5 
PLiW 5 IS THE 50-YEAR EVENT 

105 K11 RiiINri l l l  DEPTH OF 3.01 W R S  SPACIALLI REDUCED AS SHOWN BY THE PB RECORD 
101 PB 1.000 
101 UC 6 8 8  , 6 0 6  

108 KP 6 
PLAN 6 IS THE 100-YEIIR EVENT 

1 0 9  KN RAINFALL OEPIH OF 3 . 3 1  WAS SPZIILLY REDUCED AS FiiOWN BY THE PB RECORD 
110 PB 3.339 

PLAN 1 IS THE %-YEAR EVENT 
nn SUB-BASIN vGan.3 
nn 6.140~~ RAINF~LL. ParrEns NO. 1.00 WAS USED TO rrlvo TC s R FOR T I ~ I S   ASI IN 
I(M THIS BliSIN USED MINPALII REDUCTION IkCTOR OF ,997 
KII 1 - 1.16 Kh = ,082  A d j .  Slope = 6 5 . 0  
Bi- ,250 

~~ 
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120 KM PAINFIILL DEPTH OF 1.45 WARS SPICIRLLY REDUCED i l S  SHOWN BY THE PB RECORD 
121 PB 1.341 
122 nn THE FOLLOWING PC RECORD USED il 6-HOUR STORM WITH il PATTERN N o .  OF 1.00 
1 2 1  PC , 0 0 0  .008 ,016 , 0 2 5  , 0 3 3  ,041 ,050 , 058  , 0 6 6  ,079 
1 2 4  PC 0 8 7  .099 ,118 , 1 3 8  , 2 1 6  ,377 8 3 4  ,911 , 9 3 1  , 9 5 0  
1 2 5  PC , 9 6 2  .912 , 9 8 3  ,991 1.000 
1 2 6  IG ,350 ,150 8 . 6 0 0  , 0 7 1  1.000 
1 2 1  UC 1 . 1 7 9  1.103 

128 KP 
PLAN 2 I S  THE 5-YEIIR EVENT 

129 KM R I I N F a I L  DEPTH OF 1.91 WiiS SPACIhLLY REDUCED AS SHOWN BY THE PB RECORD 
130 PB 1.904 
131 UC , 8 7 5  , 7 4 2  

132 K P  3 
' PLIIN 3 IS THE 10-YEIR EVENT 

133 KM RRINFnLL DEPTH OF 2.22 WAS SPICIILLY REDUCED A S  SHOWN BY THE PB RECORD 
131 PB 2.213 

I "EC-1 INPUT PiiGO 4 

....... ..... . . . . . . .  LINE . . . . . . .  . . . . . . .  ID I . . . . . . .  2 3 .  ........5.. 5 6.......7.. 8 g . . . . . .  10 

135 UC , 7 5 8  , 6 1 5  

1 3 6  KP 
" PLIN 4 I S  THE 25-YEAR EVENT 

137 KN RIIINFaLL DEPTH OF 2 . 6 1  M S  SPICIhLLY REDUCED AS SHOWN BY TllE PB RECORD 
138 PB 2.661 
139 UC 6 6 3  , 5 8 1  

140 XP 5 
PLaN 5 IS THE 50-YEIIR EVENT 

1 4 1  PB 3 . 0 0 0  
112 UC ,613 ,533 

1 4 3  RP 
PLaN 6 IS THE 100-YEAR EVENT 

1 4 4  KN PAINFALL DEPTH OF 3 . 3 1  WAS SPACIRLLY REDUCED AS SHOWN BY THE PB RECORD 
1 4 1  PO 3 . 3 3 9  
146 UC ,571 , 4 9 3  

~ ~ . Pl,nN 1 I S  THE 2-Y6iiR EVENT 
HN SUB-BRSIN VLDR.4 
KC$ 6-HOUR RnINrAIIL, PITTERN NO. 1.00 WAS USED TO FIND TC & R FOR THIS BASIN 
KM THIS BhSIN USED RaINFkLL R L D U C I I O N  FaCTOR OF ,997  
KN L - 1.16 Kb = , 0 7 8  A d j  S l o P e  - 66.0 
BA , 2 5 0  

..... 
THE FOLLOWING PC RECORD USED A 
,000 ,008 ,016 .025  
,087 . O W  1 1 8  , 1 3 8  
,962 , 9 7 2  5 8 3  ,991 
,300  .I10 8.600 ,073 

1.087 1.001 

STORM WITH 
,041 
,371 

A PATTERN No. 
,050 0 5 8  
3 4  ,911 

163 KP 2 
PLW 2 IS THE I-YEAR EVENT 

164 KM RIIINFRII. DEPTH OF 1.91 WAS SPLCIliLLY REDUCED A S  SHOWN BY THE PB RECORD 
165 PB 1.904 
156 UC ,817 ,735 

1 6 1  KP 
P U N  3 IS THE 10-YEhR EVENT 

168 KM IIRINFaLL DEPTH 01. 2 . 2 2  WAS SPIICIAILY REDUCED AS SiiOWB UI THE PB RECORD 
169 PB 2.213 
170 UC , 7 1 7  ,634  

111 KP 4 - PLRN d IS THE 25-YEhR EVENT 
172 KM RIIINL-hLL OEPTH OF 2 .67  WAS SPACIILLY REDUCED &S SHOWN BY THE PB RECORD 
I?? PB 2.661 
174 UC , 6 3 3  ,153  

1 HEC-1 INPUT PXGE 5 

LINE ID . . . . . . .  1 ....... 2.......3.......4.......5.......6.......7.......8.......9...... 10 

175 KP 5 
* PIIAN 5 iS THE SO-YFRR EVENT 

116 KY X I I N F A L L  DEPTH OF 3 . 0 1  WAS SPACIALLY REDUCED AS SHOWN BY THC PB RECORD 
117 PB 3.000 
118 UC ,587 ,569 

179 XP 6 
PLnN 6 IS THE 100-YEAR EVENT 

180 KN R h I N F i i l l  DEPTH OP 3 . 3 5  WaS SPnCIiiLLY REDUCED i l S  SHOWN BY THE PB RECORD 
181 PB 3.319 
182 UC .is0 ,473 
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1 8 3  KK VLDR.5 
184 KP 1 

PLilN 1 IS TllC 2-YEhR EVENT 
185 KM SUB-BASIN VLDR.5 
186 KM 6-HOUR RaINPIILL, PATTERN NO. 1.00 WPiS USED TO FIND TC L R FOR THIS BISIN 
187 KM THIS BRSIN USED RUNFILL REDUCTION FhC14R OF , 9 9 1  
I S 8  KM L - 1.16 Kb - , 0 7 3  iidj. Slope - 66.0 
189 BI( , 2 5 0  
190 IN 1 5  
191 KX RAINFALL DEPTH OF 1.45 WAS SPhClrZLLY REDUCED AS SHOWN BY THE PB RECORD 
192 PB 1 . 4 6 5  
193 VM THE FOLLOWTNG PC RECORD USED il 6-HOUR STORV WlTH ii PaTTERN No. OF 1.00 
19" PC ,000 ,008 ,016 , 0 2 3  U S 3  0 4  ,050 0 5  , 0 6 6  ,074 
191 PC .On7 .099 ,118 ,138 ,216 .377 8 3 "  ,911 9 3  .510 
196 PC , 9 6 2  , 9 7 2  - 4 8 3  ,991 1.000 
197 LG ,250  ,150 8 . 6 0 0  , 0 7 0  5.000 
190 UC ,992 ,910 

~ ~ ~ ~ 

* PLilN 2 IS THE I-YEAR EVENT 
200 KM RIITNP&IL DEPTH OF 1.91 iiAS SPICIALLI REDUCED AS SHOWN BY THE PB RECORD 
201 PB 1.904 
202 UC , 7 5 8  ,675 

203 KP 3 
PLAN 3 IS THE 10-YEIIR EVENT 

20# KM I14INFllLL DEPTll 01. 2 . 2 2  W 1 S  SPAC1ALLY REDUCED SHOWN BY THE PB RECORD 
205 PB 2 . 2 1 3  
206 UC ,675 .591 

PLAN IS THE 25-YEAR EVENT 
208 I(M RAINFALL WPTH Or 2 . 6 1  WilS  SPACIAILY REDUCED AS SHOWN BY THE PB RECORD 
704 PB 2.661 
210 UC ,600 ,521 

211 KP 
' PLaN 5 TS TiiE 50-YELR EVENT 

212 KM RAINFALL DEPTH OF 3.01 WAS SPACIALLY REDIICED AS SHOWN BY THE PB nECORD 
213 PII 3.000 
214 UC , 5 5 4  ,477 

1 HEC-1 INPUT PAGE 6 

LINE 10 . . .  1 ....... 2.......1.......4.......1.......6.......7.......8.......9...... 10 

211 KP 
PLLW 6 IS THE 100-YOiiR EVENT 

2 1 6  KM RIINFRLL DEPTH OF 1.35 WAS SPACIALLP REDUCED AS SHOWN BY THE PB RECORD 
211 I B  3 . 3 3 9  
218 UC ,521 ,445  

KP 1 
PLRN 1 IS THE 2-YEAR EVENT 

KM SUB-BIISIN VLDR.6 
KM 6-HOUR RP.INFALL, P4TTERN N O .  1.00 W h S  USED TO FIND TC X R FOR IHIS BRSIN 
EM THIS BRSIN USED RAINFALL REDUCTION FACTOX OF ,997 
K M  Ii - 1.16 Kb = , 0 6 4  hdj.  Slope - 66.0 
81 ,250 
I N  1 5  
BM R I l N F R L L  DEPTH OF 1 . 4 5  WAS SPaCIILLY REDUCED AS SilOWll BY THE DB RECORD 
Dm 7 * a %  ....... 
KX THE FOLLOWING PC RECORD USED A I-HOUR STORM WZTH R PRTTERN No. OF 1.00 
PC ,000 .a08 0 1 6  , 0 2 5  ,033 0 ,050 , 0 5 8  ,066 O i l  
PC , 0 8 7  ,049 1 1 8  , 1 3 8  ,216 3 7 7  . 8 3 a  ,911 3 9 1 0  
PC , 9 6 2  ,472 9 8 3  ,991 1.000 
LG ,200 ,150 8 . 5 0 0  ,067 1.000 
UC 3 ,829  

239 KP 
* PLBN 3 IS THE 10-YEaR EVENT 

240 KM RAINFALL DEPTH OF 2 . 2 2  WaS SPXIIILLY REDUCED i i S  SHOWN BY THE PB RECORD 
2 4 1  PB 2.213 
2<2  UC ,642 ,561 

2 4 3  KP 
PLAN 4 I S  THE 25-YEAR EVENT 

294 KM RRINFALL DEPTH Or 2 . 6 1  WkS SPACIRIILY REDUCED AS SHOWN BY THE PB RECORD 
295 Pa 2.661 
2 4 6  UC , 571  ,493 

2Q1 KP 5 
PL(IN 5 IS THE 50-YEhR EVENT 

2 Q 8  KY RAINFALL D E P T ~ I  OF 3 . 0 1  was SPACIALLY REDUCED its SIXOWN 82 THE PB RECORD 
249 PB 3.000 
2 5 0  UC , 5 2 9  ,453 

251 K P  
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* PLAN 6 IS THE 100-YEAR EVENT 
212 RM RMNFALL DEPTH OF 3.35 WAS SPICIXLLY REDUCED it$ SHOWN BY TH6 PB RECORD 
253 PB 1.519 
254 UC ,500 , 4 2 5  

1 HEC-i INPUT PAGE 7 

LINE ID ....... 1 . . . . . . .  2.......3.......~.......5.......6.......7.......8.......9...... 10 

K P  1 . PLilN 1 IS THE 7.YEIPI EVENT ~ -~ ~ 

KM SUB-BIISIN VLDR.7 
XM 6-HOUR RIINFALL, PATTERN NO. 1.00 WAS USED TO F I N D  I C  6 R FOR TiiIS BhSIN 
EM THlS BASIN USEO RAINFALL REOUCTlON FkCTOR OF . 9 9 1  
KM l 1.16 i(b - ,064 A d j .  Slope  - 6 6 . 0  
BA , 2 5 0  
IN 15 
KM Rli iNFALL DEPTH OF 1.41 WiiS SPliCIhLLY REDUCED AS SHOWN 81 THE PB RECORD 
PB 1.415 
KX THE FOLLOWING PC RECORD USED R 6-HOUR STORM WITH A PRTTERN No. OF 1.00 
PC ,000 ,008 0 1 6  ,025 ,033 0 4 1  ,050 ,058 , 0 6 6  ,076 
PC , 0 8 7  ,099  1 1 8  ,138 ,216 ,317 . 8 3 L . 9 1 1  9 3 1  , 9 5 0  
PC ,962 ,472  , 9 8 3  ,991 1.000 
LC , 1 5 0  ,150 8 . 6 0 0  ,065 5.000 
UC . 8 2 9  , 7 4 6  

211 EP 
PLLN 2 IS THE 5-IEliR EVENT 

212 KM RRINFALL DEPTH OF 1.91 W R S  SPRCIhLLY REDUCED SHOWN BY THC PB RECORD 
273 PB 1.904 
271 UC . 667  ,585  

PLhN 3 1S THE 10-YEIR EVENT 
REIINL-ALL DEPTH OF 2 . 2 2  WAS SPXIALLY REDUCED a5 SHOWN BP THE EB RECORD 
2 . 2 1 3  

. G O 1  ,525  

PLiiN "IS THE 25-YEaR EVENT 
RIIINFAIL DEPTH OF 2 . 6 7  WAS SPICIRLLY REDUCED h S  SHOWN BY THE PB RECORD 
2.661 

, 5 3 8  ,461 

PLAN 5 IS THE 50-YEAR EVENT 
RAINFALL DEPTH OF 3.01 WAS SPaCIALLY REDUCED AS SHOWN BY THE PB RECOPID 
3.000 

,500  ,425  

6 
PLAN 6 IS THE 1 0 0 - Y L M  EVENT 
RAINFALL DEPTH OF 3.35 WAS SPIClRLLl REDUCED i i S  SHOWN BY THE PB KBCORD 
3 . 3 3 9  
4 7  ,398 

i i C C - l  INPUT PAGE 8 

LINE ID . . . . . . .  1 ....... 2.......3.......4.......1.......6.......1.......8.......9...... 10 

2 4 1  KK V1,DR.B 
242 KP 

PLAN 1 IS THE 7-YE18 EVENT 
293 KM SUB-BIISIN YLDR.8 
2 9 d  EM 6-HOUR RAINFALL, PIITTERN NO. 1.00 WAS USED TO FIND TC d R FOR THIS BASIN 
295 KM TiiIS BASIN USED RRINrRLL REDUCTION FRCTOR OF ,997  
296 KM L = 1.16 itb - ,060 Ad,.  Slope - 6 6 . 0  
297 11A ,250 
298 I N  15 
299 RY RAINFALL DEPTH OF 1.85 WAS SPICIALLY REDUCED AS SHOWN BY TiiG PB RECORD 
300 PB 1 . 8 4 5  
301 XX THE FOLLOWING PC RECORD USED A F-ZBOUx STORM WITH A PATTERN No. OF 1.00 
302 PC 0 0 0  ,008 0 1 6  0 2 5  , 0 3 3  0 4 1  ,050 , 0 5 8  0 6 6  ,074 
303  PC ,087 ,099 ,118 ,138 ,216 3 7 7  ,834 ,911 , 931  .950 
304 PC ,962 ,412 , 9 8 3  , 9 9 1  1.000 
305 LC ,100 ,150 8 . 6 0 0  ,060 1.000 
306 UC , 1 6 7  , 6 8 3  

3 0 1  KP 2 
PLAN 2 T S  Till: 5-YEAR EVENT 

308 KM RAINFALL DEPTH OF 1.91 WAS SRICIAILY WDUC6D AS SHOWN BY TllE PB RECORD 
309 PB 1.90d 
310 UC , 6 2 9  ,549 

311 KP 3 
P U N  3 IS THE 10-YihR ZVENT 

312 KN IRAINFALL DEPTH OF 2 . 2 2  wns s r a c ~ a ~ ~ r  REDUCED as snows ar THE PB RECORD 
313 RB 2.213 
311 UC ,571 , 4 9 3  

315 XP 4 
* PLnN IS THE 25-YEP.* EVENT 

316 KN Kii lNFRLIi  DEPTH OF 2 . 6 7  WAS SPXCIliLLY REDUCED B S  SflOWN BY THE EB XRECORD 
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311  YB 2.661 
318 UC ,512 .a37 

319 KP 
PLAN 5 IS THE 50-YEIIR EVENT 

320 KM RAlNFRI,L DEPTH OF 3 . 0 1  WiiS SPACIALLY REDUCED i i S  SHOWN BY THE PB RECORC 
321 PB 3 . 0 0 0  
322 UC ,479 ,406 

323 KP 6 . PLiiN 6 IS THE 100-YEIIR EVENT 
324  KM RIIINFALL DEPTX OF 3 . 3 5  WAS SPRC1nLL.I REDUCED AS SHOWN BY THE PB RECORD 
325 PB 3 . 3 3 9  
326  UC ,450 ,378 

1 HEC-l INPUT PAGE 9 

LINE ID . . . . . . .  1 ....... 2.......3.......4.......5.......6.......7.......8.......9...... 10 

.-" ... 
PLAW I IS THE 2-YEIIR EVENT 

129 KM SUB-BltSIN YLDRlB 
330 K1( 6-llOUR RIIINFALL, PRTTERN NO. 1.00 WAS USED TO F l N D  TC & R FOR THIS BISXN 
331 KM THIS BASIN USED RIINFALL REDUCTION FRCTOR OF ,947 
332 XM L - 1.16 Kb = ,050 A d j  Slope - 66.0 
333 811 , 2 5 0  
33" I N  15 
331 EM PAlNFAl,L DEPTH Or 1.41 W I S  SPACIAILY REDUCED i i S  SHOWN BY THE PB RECORD 
1 3 5  88 1 . 4 4 5  
337  KM THE m l L O W l N C  PC RECORD USED A 6-HOW STORM RITH A PATTERN No. OF 1.00 
318 PC ,000 ,008 "16 ,025 , 0 3 3  ,091 ,050 ,058 0 6 6  .07d 
139 PC , 0 8 7  , 0 9 9  l l 8  ,138 . Z l h  ,377 . 8 3 L . 9 1 1  9 3  9 5 0  
380  PC 4 6 2  ,972 , 9 8 3  ,991 1.000 
311 1.G ,100 .I10 0.600 , 0 6 0  5.000 
342  UC 6 6 7  ,505 

341 KP 2 
* PLAN 2 IS THE 5-YEAR EVENT 

344 KM RAINFALL DEPTH OF 1.91 WilS SPICIALLY REDUCED AS SHOWN BY THE PB RECORD 
3 4 1  PB 1.900 
3 4 6  UC ,550 , 4 7 3  

~ ~ - P L I N  3 iS THE 10-YEIR EVENT 
348 KY RIIINPIIIL DEPTH OF 2.22 WAS SPLCIIILLY REDUCED i i S  SHOWN BY THE PB RECORD 
319 PB 2.213 
310 UC ,500 . a 2 5  

351 KP 
PLIN 4 IS THE 25-YEAR E W N T  

352 KM RAINFALL DEPTH OF 2 . 6 7  WRS SPACIALLY REDUCED A5 SHOWN BY TiiE PB RECORD 
353 PB 2.661 
310 UC ,450 ,378 

351 KP 5 
P L M  5 is THE 50-YEAR W E N T  

356 KM X(I1NFILL DEPTH OF 3 . 0 1  WAS SPACIIILLI REDUCED hS SliOWN BY THE PB RECORD 
317 PB 3 . 0 0 0  
318 UC 4 2 5  , 3 5 5  

1 HEC-1 INPUT PACE 10 

LINE ID . . . . . . .  1 . . .  2 ....... 3 . . . . . . .  4 . . . .  1 . . . . . . .  6 . . . . . . . 7 .  . . .  8.......9... . . .  10 

363 KK VLDR1I: 
36P KP 

PLAN 1 1IS THE 2-YEAR EVENT 
361 KM SUB-BASIN VLDRlA 
3 6 6  KM 6-HOUR R I I N F X L L ,  PATTERN NO. 1.00 WAS USED TO FIND TC & R FOR T H I S  BP.SIN 
367 KM TOIS BASIN USED R l l I N F i l l l  REDUCTION FACTOR OF ,947 
368  KI1 L - 1.16 Kb = 0 2 6  a d , .  Slope = 6 6 . 0  
369 BR ,250 

IN 15 
X'I L n I N F h l l  DEPTH OF 1.45 WWIS S P X Z A I I Y  REDUCED W SHOWN BY THE PB RECOPID - ,  . 

3 1 2  PB 1.441 
313  KN I i i E  FOLLOWING PC RECORD USE" A 6-HOUR STORX WllH il PATTERN No. Or 1.00 
316 PC ,000 , 0 0 8  0 6  ,025  0 3 5  ,041 , 0 5 0  .US8 , 0 6 6  ,074 
315 PC ,087 ,099 ,118 . I38  ,216 ,377 , 8 3 4  ,911 ,931 ,950 
3 1 6  PC ,962 , 9 7 2  ,583  , 9 9 1  1.000 
371 LG ,100 ,150 8 . 6 0 0  ,060 5 .000  

374 XP 2 
PliRN 2 IS TiiE 5-YEAR EVENT 

380  K N  RAINFALL DEPTH OI 1.91 WhS S P M I A L L Y  REDUCED &S SHOWhl D1 THE PB RECORD 
381 PB 1.904 
382 UC ,316 , 2 8 3  
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383 KP 3 
PLIN 3 IS THE 10-YEaR EVENT 

384 KN RAINFALL DEPTH O r  2.22 W I S  SPACIRLLY REDUCED AS SHOWN 81 THE PB RECORD 
381 PB 2.213 
386 UC , 3 2 1  , 2 6 0  

381  KP 4 
PLnN 4 IS THE 25-YEhR EVENT 

388 KM RAINFALL DEPTH OF 2 . 6 1  WAS SPRCIALLY REDUCED AS SHOWN BY THE PB RECORD 
389 I B  2.661 
390 UC ,287 ,230 

391 KP 5 - PLIN 5 I S  THE 50-YEAR EVENT 
392 KM RAINFALL DEPTH Or 3.01 WilS SCACIAILY REDUCED AS SHOWN BY THE PB RECORD 
393  PB 3 . 0 0 0  
394  UC .Zil ,215 

395 KP . PLnN 6 IS THE 100-YEIIR EVENT 
396 RPr R I I I N F - l Z  DEFT" O F  3.35 WAS SPIClXLLY REDUCED AS SHOWN BY THE PB RECORD 
397 Pa 3 . 3 3 9  
398 UC ,258  , 2 0 8  

11000 HYDWGBAPH PkCKAGE (HEC-11 
JUN 1448 

VERSION 4.1 

* RUN DITE 21MRR03 TIYE 09:41:01 ' 

.. l ~ * * * . * . ~ . ~ . . . . . . ~ ~ ~ ~ ~ ~ ~ . . . , , . , . , , . , ~  

U.S .  R M Y  CORPS OF ENGINEERS * 
* HYDROLOGIC ENGiNEERlNC CENTER " 

609 SECOND STREET 
DAYIS, CILIIORNIA 95516 

(9161 756-1LOa 

*.* ~*.*.....*,,,~~~~~...*.*..,.~~~~~,*, 

ADOBE DAM / DESERT HILLS AOMP 
MARCH 2003 
JE WLLERI HYDROLOGY & GEOMORPHOIOGY, INC. 

HYPOTIIETICAL SUBBASIN RNi i lYSIS  TOR DEW. GUIDELINES 

ARE& - 0 .25  SQ. MI. (1200, X 5808.) 
L - 6142.1 FT = 1.16 MI. 
S - 0 . 0 1 2 5  - 66.0 F T ~ M I .  

DSRT-B - DESERT RilNGi lUlND BASIN WITH Xi) TYPE B 
0SRT.C - DESEPIT RIINGilLBND BASIN WITH ill) TYPE C 

THE FOlLOWlNG "=DR.* BASINS HAVE Kb TYPES INCREXENTILLY SMOOTHER TRIINSITIONI 
FROM Kb TYPE C IDSRT-Cl TO Kb TYPE B IVLDRIBJIN PROPORTION TO ASSUXED 
VEGETATION REMOVAL. 

= VERY LOW DElYSlTY RESIDENTTil l  (1-2 AC LOTS1 
WITH 30% VEGETATION I(EMOVAI ASSUMED 

.= VERY LOW OElYSlTY R E S I D E N T I i l l  (1-2  AC LOTSI 
WITB 10% VEQETaTION REMOML ASSUMED 

= VERY LOW DEVSlTY W S I D E N T I I L  (1-2  hC LOTS) 
WITll 50% VEGETATION REMOVhI IISSUXED - VERY LOW DEWSITI RESIDENTIAL (I-? AC LOTS1 
WITH 608 "EGETllTION REMOVAL ASSUMED 

= VERY LOW DELiSiTY RESIDENTIAL (1 -2  iiC LOTS1 
WIT" 1 0 %  "BGETbTION REHOVIIL ASSUMED 

= VERY LOW DElSITY RESIDENTIAL 11-2 AC LOTSI 
WITH 8 0 %  VEGETATION REMOVAL ASSUXED 

= VERY LOW OEPlSlTY RESIDENilEiL (1-2  nc LOTS) 
WITH 100% VEGETATION nEMOVAL ASSUMED 
Kb TYPE B 

V L D R l i i  = VERY LOW DELISITY RESIDENTIAL (1-2 iiC LOTS1 
WITH 100s VBCa2TIIIION REMOVAL ASSUMED 
K b  TYPE * 

18 I 0  OUTPUT CONTROL VAKIXBLES 
IPRNT 5 PRINT CONTROL 
IPLOT 0 PLOT CONTROL 
QSCAL 0. ~ ~ Y D R O G R R P H  PLOT SCILE 

HYDROCRARH TIME DliTA 
NMIN 
IDATE 1 0 
ITIYE 0000 

NQ 300  
NDDITE 1 0 
NOTIHE 0458 
ZCENT 19 

CoMPUThTTON I N T E W i i l  
TOTAL TIaE BASE 

NINUTCS IN COMPUTATION INTERVAL 
S T l f ; T l b ~  OhTE 
STIIRTIOG TIME 
NUMBER OF HYDROGXiiPH ORDINaTFS 
ENDING DRTE 
ENDING TIXE 
CENTURY MIRK 

.03  HOURS 
9 . 9 1  HOURS 

ENGI.ISI4 UNITS 
DNliNIGE &RE& SQUARP MILES 

Adobe Dam I Desert Hills ADMP 
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PRECIPITATION DEPTH INCHES 
LENGTH, ELEVATION FEET 
FLOW C U B I C  FEET PER SECOND 
STORilGE VOLUME SCRE-FEET 
SURFiiCE a R E I  ilCRirS 
TEMPERhTURE DEGREES FilHRENHEiT 

JP MULTI-PLAN OPTION 
NPLAN 6 NUMBER OF PLhNS 

JE XULTI-RATIO OPTION 
RATIOS OF RUNOFF 
1.00 

WARNING EXCESS hT PONDING LESS THAN ZERO FOR PERIOD.  EXCESS SET TO ZERO 

PERR FLOW RND STAGE (END-OI.-PERlOD) SUMMARY FoR MULTIPLE PLAN-WLrlO ECONOlMIC COMPVTiiTiONS 
FLOWS IN C U B I C  FEET PER SECOND, ARE* IN SQUilRC YllES 

TIMC TO PEIIK IN HOURS 

RATIOS i t P P L I E D  TO FLOWS 
OPERATION STkTlON ARE& PLAN RATlO 1 

l o o  

ilYDROGRAPH AT 
DSRT B .21 1 FLOW 72. 

TZHE P.60  
2 FLOW 157. 

TTML 4.dO 
3 FLOlY 220. 

TIHE 4 . 3 3  
4 FLOW 315. 

TIME 4 . 2 7  
5 FLOW 3 8 4 .  

TIMI 4.23 
6 FLOW 4 6 3 .  

TIME 4.23 

2 5  1 n o w  
'TIPSE 

2 FLOW 
TIME 

3 FLOW 
TIME 

'I FI.OW 
TIME 

5 FLOW 
TlhlE 

6 m o w  
TIME 

.21 1 FLOW 
TIXE 

z mow 
TIME 

3 FLOW 
TIME 
FLOW 
TINE 

5 FLOW 
TINE 

6 FLOW 
TIME 

.21 1 FLOW 
TInE 

2 i l .OW 
TIME 4 . 5 1  

3 FLOW 181. 
TIME 4.50 

4 FLOW 2 5 7 .  
TIME 8 . 4 0  

5 FLOW 3 1 7 .  
T1.W 4 . 3 1  

6 FLOW 181. 
TI- 4 . 3 3  

TINT? 

2 FLOW 
TIME 

3 I-LOW 
TIYE 

4 FLOW 
T i M E  

i mow 
TTME 

6 FLOW 
TI i lF  

HYDROGHiiYii  ilT 

Adobe Dam 1 Desert Hills ADMP Development Guidelines 
FCD 2002C001 March 2003 

Page 8 



1 FLOW 
TiWE 

2 FLOW 
TIME 

3 rLoW 
TIME 
mow 
TIME 

5 FLOW 
TIHE 

6 BLOW 
TIHE 

2 FLOW 170. 
TTME 4.13 

3 FLOW 2 2 # .  
TIYC d . 4 0  

P FLOW 3 0 8 .  
TIHi 4 . 3 3  

5 FLOW 3 7 4 .  
TIME 4 . 3 0  

6 FLOW 441. 
TINT? 4 . 2 7  

VLDR.8 .21 1 FLOW 106. 
TIHE 4 . 5 3  

2 FLOW 183. 
TINE 4 . 4 "  ~~ ~~ 

3 FLOW 2 3 9 .  
TIME 8 . 3 7  

I FLOW 3 2 3 .  
TIME 4 .  ?" ~ ~~ 

5 FLOW 3 8 4 .  
TIME L 27 

6 FLOW d59 .  
TIME a . 2 7  

1 FLOW 
TIME 

2 FLOW 
TIME 

3 FLOW 
TIME 

6 FLOW 
TIME 

V L D R l i i  .21 1 FLOW 180. 
TIME 4.23 

2 Fi.OW 284. 
TIME 4.11 

J FLOW 3 6 2 .  
TIME 1 .11  

n FLOW 4 1 9 .  
TI t IE  4.11 ~ -~ 

5 FLOP7 164. 
TIHE 4.10 

6 FLOW 653. 
TIME "10 



' FLOOD HYDROGk3APH RICXncE (HEC-1) + 

JUN 1998 
VERSION 4.1 

* KUN DATE Z1MRRO3 TIME 0 9 : 4 0 : 5 1  * ......................................... 

....................................... 
* U.S. ARnY CORPS OF ENGlNEERS , 
' HYDROLOGIC ENGINEERING CENTER . 

609 SECOND STREET 
DAVIS, C*IIFORNIA 95615 

(9161 756-1104 

TllTS PROGRW REPLilCES P.LL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HECi (JAN 731, HEClGS, HEClDB,  &NO XECIKW 

THE DEFINITIONS OF VARIhBLES - R T I N P  AND -RTIOR- HAVE CHX-NGED FROn THOSE USEO WITH THE 1973-STYLE INPUT STRUCTURE 
THE DEFINITION OF -AMSKK- ON RO-CARD WAS CHiiNGED WITH REVISIONS DbTED 28 SEP 8 1 .  THIS IS THE FORTRAN?? VERSION 
NEW OPTIONS: DP.MBREAI( OUTFLOW SUBMERGENCE , SINGLE EVENT DIIWACE CILCULATION, DSS:WRITE STAGE FREQUENCY, 
DSS:RERD TIBE SERIES RT DESIRED C I ? I C U L T I O N  INTERVAL LOSS RATE:GREEN AND W P T  INFILTRATION 
KINEMATIC WIIVE: NEW PINTTE DIIlrERENCE IILGORITHX 

BEC-I  ZNPUT PAGE 1 

ID . . . . . . .  1 . . . . . . .  2.......3.......4.......5.......5.......7.......8.......4...... 10 

I D  ADOBE DRM 1 DESERT HTLLS &DMY 
ID MARCH 2 0 0 3  
ID JE FULLER1 HYDROLOGY 6 GEOMORPIIOLOGY, I N C .  
ID 
ID HYPOTHETICAL SUBBIISIN ANALYSIS FOR DEV. GUIDELINES 
10 ARE& - 1.00 sa. MI. r z n o o  n n s i a , )  
I D  1 - 12285.4 FT - 2 . 3 3  MI. 
ID S - 0.01125 - 59.d ?TIMI. 
7" -- 

ID oSRT_n = OEsERT iVtNGELilND BASIN WITH lib TYPE B 
ID D S n Y C  - DESERT RhNCELaND BASIN WiTii Xb TYPE C 
ID 
I D  THE FOLLOWING "LOR.# BASINS HAVE Kb TYPES INCREMENTALLY SMOOTiiER TRANSITION1 
I D  FROM XI) TYPE C IDSRT-Cl TO K b  TYPE B lVLDR1B)IN PROPORTION TO ASSUMED 
ID VEGETIITION REMOVAL. 

VERY LOW DENSITY XESIDZNTIhL 11-2 AC 
WITH 308  VEGETATION REXOViiL &$SLIMED 
VERY LOW DENSITY P L S I D E N T T i i l  (1-2 AC 
WITH 10- VEGETATION REMOVAL bSSUMED 
VERY LOW DENSITY RESIDENTIAL (1-2 i i C  
WITH 50% VEGETRTTON REMOVAL ASSUMED 
VERY LOW DENSZTY RESIDENTIAL ( 1 - 2  AC 
WITH 608 VEGETATION REHOViiL RSSUMCD 
VERY LOW DENSITY i i E S l D E N I l i l l  (1-2 XC 
WITII 7 0 %  YEGLTaTION REMOVAL IISSUXID 
VERY LOW DENSITY BESIDENTIPIL 11-2 BC 
WITH 80$ VEGEIaTION REMOVAL ASSUMED 
VERY LOW DENSITY RESIDENTIAL 11-2 FIC 
WlIH lOOt VEGETllTION REMOVAL ASSUfiED 
Kb TYPE B 
VERY LOW DENSITY RESIDENTIaL 11-2 i l C  
WITH 1008 VEGETATION REXOVAL ASSUMED 
Kb TYPE A 

LOTS1 

LOTS) 

LOTS1 

LOTS, 

LOTS) 

LOTS, 

LOTS1 

3 9  KK USRT-B 
d0 KP 

* ?,,AN 1 IS THE 2-YEIIR EVENT 
41 ~n sun-snsis asn~_s 
R2 KM 6-HOUR RAINFALL, PiiTTERN NO. 1 . 4 0  WAS USED TO FlNO TC 6 R FOR THIS D ~ S I N  
43 KM THIS BASIN USED RAINPALL REDUCTION FACTOR OF ,487 
34  KM 1. = 2 . 3 3  Kb = ,041 A d j .  Slupe - 5 9 . 4  
45  na 1.000 
4 6  Tw - 5  .. 

KY RAINFALL DEPTH OF 1.41 WAS SPRCIALLY XEDUCGD B S  SHOWN BY THE PB RECORD 
"" . "". 

LINE ID . . . . . . .  1 ....... 2.......3.......4.......5.......6.......1.......8.......9...... L O  
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53 IG ,350 ,150 8.600 , 087  ,000 
5< UC 1.346 1.054 
5 5  KP 2 

PLAN 2 IS THE I-YEAR EVENT 
56 KM RiiINFILL DEPTH O r  1.91 WRS SPRCIRLLY RlDUCED i iS SHOWN BY THE PB RECORD 
57 PB 1.885 
5 8  UC ,992 ,721 

3 
PLaN 3 IS TiiE 10-YEIIK EVENT 

RiiINFALL DEPTH OF 2 . 2 2  WRS SPRCTRLLY REDUCED i i S  SHOWN BY THE PB RECORD 
2 . 1 9 1  

, 8 4 6  ,604 

PLAN 4 IS THE 25-YEIIR EVENT 
RAINFALL DEPTH OF 2 . 6 7  WAS SPIICIALLY REDUCED AS SHOWN BY THE PB RECORD 
2 . 6 3 5  

, 7 2 5  , 5 0 9  

PLAN 5 i S  THE 50-YEAR EYFNT 
RAINFALL DEPTH OF 3.01 WaS SPaCIhILY REDUCED &S SHOWN BY THE PB RECORD 
2 . 9 7 1  

, 6 7 1  , 4 6 7  

6 
PLAN 6 IS THir 100-YEAR EVENT 

RIIINFkLL DEPTH OF 3.35 WAS SPRCIALLI REDUCED i l S  SHOWN BY THE PB RECORD 
3 . 3 0 6  

, 6 2 5  ,435 

' P I d N  1 IS THE 2-YEAR EVENT 
KM SUB-BASIN DSRT-C 
d M  6-HOUR R I I N F X L L ,  PaTTERN NO. 1.40 WAS USED TO FIND TC X R FOR THIS B W I N  
EM THIS BRSZN USED RAINFALL REDUCTION FACTOR OF 4 8 7  
KM L - 2 . 3 3  Kb - , 0 4 1  R d j .  Slope = 19.4 
BR 1.000 ... . ~ ," A, 

KM RIIINFhLL DEPTH OF 1.45 WAS SYXCIilLLY REDUCED i i S  SHOWN BY THE PB RECORD 
Dl, 7 a-7 ..... 

TiiL rOlLOWlNG PC RECORD USED i: 
,000 .a08  ,016 , 0 2 5  
, 0 8 7  . 0 5 9  ,119 ,161 

STORM WITH 
, 0 4 3  
,407 

P&TPERN No. 
,050 , 0 5 8  
,778 .881 

KP 2 
* PLhN 2 IS THE I -YEAR EVENT 
K X  RAINNll.1. DEPTH OP 1.91 WAS SPACIAILY REDUCED AS SHOWN BY THE PB RECORD 
PB 1 . 8 8 1  

HEC-1 INPUT PICE 3 

10 . . . . . . .  . . . . .  6 . . . . . . .  7.......8.......9...... 10 

UC I.500 1 1 a 2  

95 KP 3 
* PLAN 3 i S  THE 10-YEIK EVENT 

9 1  KM RRINFIILL DEPTii OL- 2 . 2 2  WAS SIXCIRLLY REDUCED i i S  SllOWN BY THE DB RECORD 
9 1  PB 2.191 
48  UC 1.479 1.128 

99 X P  4 
PLAN 4 I S  THE 25-Y6iiR EVENT 

100 XM RAINFALL DEPTH OF 2 . 6 1  WaS SPACIAIIY REDUCED AS SHOWN BY THE PB RECORD 
101 PB 2.631 
102 UC 1 . 2 3 3  ,419 

103 KP  
PLAN 5 IS Till; 50-YEIIR EVENT 

100 KM RAINFALL DEPTH OF 3.01 WAS SPACIAILY P.EDUCBD .4S SliOWN BY THE PB RECORD 
105 PB 2.411 
106 UC 1.108 816 

-. ... 
PLAN 6 IS THE 100-YEIK *VENT 

108 KM R E I I N I U L  DBPTH OF 3.35 WAS SYACll tLLY REDUCED AS SHOWN BY T l l l  PB RECORD 
109 YO 3 . 3 0 6  

--- ~~~ 

' PLAN 1 IS THE 2-YEAR EViNT 
113 KM SUB-BASIN VLDR.3 
111 Xi( 6-HOUR RRINFAl,L, PITTERN NO. 1.R" WAS USED TO FIND TC X R FOR TXlb BISTN 
lli KM THIS RhSIN USED RaINFhLL REDUCTION FACTOR OF ,987 
116 KM L = 2 . 3 3  Kb = ,064 A d j .  Slope - 5 9 . 4  
lli BA 1.000 
118 IN 15 
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119 XM RAINFALL DEPTH OF 1 . 4 5  was SP~CIILLY REDUCED ns SHOWN BY THE PB RECORD 
1 2 0  PB 1 . U I  
1 2 1  KN THE FOLLOWING PC RECORD USED A 6-HOUR STORM WlTH il PATTERN No. OF >.a0 
122 PC ,000 ,008 ,016 ,025 - 0 3 3  ,041 ,050 , 0 5 8  , 0 6 6  ,075 
123 PC ,087 , 0 9 9  ,119 , 1 4 8  ,230 0 7  , 1 7 8  ,881 ,919 ,985 
124 PC ,957 , 9 6 8  ,980 ,990 1.000 
125 IG ,350 ,150 8.600 0 7 7  5.000 
126 UC 1.500 1 . 1 4 2  

127 KP 2 
RLilN 2 IS THE 5-YERR EVENT 

1 2 8  YM RMNFRLL DEPTH or 1 . 9 1  WAS SP~CII ILLY REDUCED ns SHOWN BY THE PB RECORD 
1 2 9  PB 1 . 8 8 5  
130 UC 1.47 1.117 

131 KP 3 
PLAN 3 IS TliE 10-YEIIR EVENT 

132 SM RAINFALL DEPTH OF 2 . 2 2  WhS SPhCIALLP REDUCED AS SHOWN BY THE PB RECORD 
133 PB 2.151 

HEC-1 INPUT PAGE < 

X P  4 
' PLAN I IS THE 25-YEbH EVENT 
KM =INFALL DEPTH OF 2 . 6 7  WAS SPaCTALLY REDUCED AS SHOWN BY THE P D  RECORD 
PB 2.635 
UC I , 1 8 5  

KP 
P L W  5 IS THE 50-YEAR EVENT 

PB 2.471 
UC ,971 .TOP 

R P  ~ ~ 

* PLaN 5 IS THE 100-YEW EVENT 
X Rll lNFiiLL DEPTH OF 3 . 3 1  WAS SFXCIALLI REDUCED AS SHOWN BY THE PB RECORD 
L'B 1.106 
UC ,900 , 6 4 8  

~ ~ . PLkW I I S  THE 2-YERR EVENT 
KM SUB-BISIN VLOR.4 
KM 6-HOUR KiiINFILL,  PATTERN NO. 1.40 M S  USED TO FIND I C  6 R FOR THIS BASIN 
KI( THIS BASIN USED RAINFALL REDUCTION FaCTOR OF ,987  
KM L 2 . 3 3  I(b - ,065 Ad,. S l o p e  - 54.4 
Bii 1.000 
IN 15 
KM IIIINFALL DEPTH Or 1.41 W I S  SPICIAILY REDUCED AS SHOWN BY THE PB RECORD 
PB 1.d31 
XM THE FOLl.ORING PC RECORD USED A 6-HOUR STORM i i ITli  ii PATTERN No. OF 1.40 
PC ,000 ,000 ,016 0 2 1  , 0 3 3  0 ,050 0 5 8  , 066  . 0 1 5  
PC ,087 ,099 ,119 1 4 8  ,230 0 . 7 1 8  , 8 8 1  ,919  .945 
PC ,957 , 9 6 8  ,980 9 9 0  1.000 
16 , 3 0 0  ,150 8.600 7 3  5.000 
UC 1.500 1.142 

RP 2 
RLIN 7 IS THE I-YEAR EVENT 

XM ithINNi1.L DEPTH OP 1.41 M I S  SPACIR1,I.Y REDUCED i i S  SHOWN BY THE PB RECORD 
PB 1.885 
UC 1.316 1.013 

KP 3 . PLAN 3 IS THE 10-YEAR EVENT 
KM R l l I N r i t l l  DEPTH Of 2.22 WAS SPICIRLLY RCDUCEU AS SHOWN BY THE PB RECORD 
PB 2.191 
UC 1 . 1 7 5  ,871 

110 KP 
* PLhN I IS THE 25-YEaR EVENT 

171 KM R ~ I N I ~ L L  DEPTH OF 2 . 6 7  was SPACIALLY REDUCED as s~ovirr BY THE PB RECORD 
1 7 2  PB 2.631 
1 1 3  UC 0 ,731 

1 HFC- I  INPUT PAGE 5 

LINE ID ....... I . . .  2.......5......$........1... 6 

174 KP 5 
* PLAN i IS Tiir 50-YEIR EVENT 

115  K i l  RRlNFALL DEPTH OF 3.01 WAS SPACTAL7.Y REDUCED AS SHORN BY TllE PB RECORD 
176 PB 2.971 
117 UC , 9 1 7  ,661 

178 KP 6 
* PLLN 6 IS THE 100-YEIR EYBNT 

179 KM KliINPliliL DEPTH OF 3 . 3 5  WAS SPICIIILLI! REDUCED i?S SHOWN BY THE PD RECORD 
180 PB 3 . 3 0 6  
181 UC , 8 5 1  , 6 1 1  
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182 xi( ",.DR. I 
183 KP I 

PLAN 1 IS THE 2-YEhR EVENT 
1 8 4  I(M SUB-BASIN VLDR.5 
181 EM 6-HOUR RAINFALL, PATTEXN NO. 1.dO WhS USED TO FIND TC i R FOR THIS EISlN 
181 BM THIS BliSIN USED RAINF!+LL REDUCTION FACTOR OF ,987 
181 6M Ii - 2 . 3 3  K h  = 0 6 2  Ad,.  Slope = 1 9 . 4  
188 BR 1.000 

.. 
1;; M R R I N F U L  DEPTH OF 1.*5 WAS SPRCIBLLY PSDUCED AS SHOWN BY THE PB RECORD 
1g1 IB 1.431 
1g2 KM THE FOLLOWING PC RECORD USED ii 6-HOUR STORM WITH il PATTERN No. OF 1 . 4 0  
193 PC ,000 0 0 8  ,016 , 0 2 5  3 3  ,041 0 5 0  , 0 5 8  , 0 6 6  ,075 
194 PC ,087 , 0 9 9  .I19 .Id8 ,230 4 , 7 7 8  8 8 1  ,919 , 9 4 5  
195 PC ,957 ,968 ,980 , 9 9 0  1.000 
196 LG .290 0 8 . 6 0 0  ,070 1.000 
197 UC 1.500 1.142 

198 KP 2 
PllW 2 IS THE I-YEhR EVENT 

199 KN R i i l N P I L L  DEPTH OF 1 . 9 1  W.4S SPICIALLY REDUCED AS SHOWN BY THE PB RECORD 
200 PB 1.881 
201 UC 1.211 .410 

202 KP 3 
PLRN 3 IS THC 10-YEAR EYENT 

203 KM RRINFAIL DEPTH 08 2.22 WilS SPACIhLLY REDUCED AS SHOWN BY THE PB P.ECORD 
204 PB 2.191 
205 UC l l 0 8  ,816 

206 KP 4 
PLAN 8 IS THE 25-YCLR EVENT 

207 KM R R l N N i 1 . L  DEPTH Or 2 . 6 1  W I S  SPACIRLLY REDUCED AS SHOWN BY THE PB RECORD 
208 PB 2.635 
204 UC , 954  , 6 9 1  

* PLBN 5 I5 THE 50-YEIIR EVENT 
211 K M  R*INF*II DEFT" OF 3 . 0 1  WAS S P X C l l t L L *  REOUCC-ED i iS SliOWN BY THE PB RECORD 
212 PB 2.971 
213 UC ,874 6 3 1  

HEC-I INPUT P ~ G E  5 

LINE 10 . . . . . . .  1.......2.......3....,,.4.......S.......6.......7.......8.......9......10 
211 KP 6 

PLiiN 6 IS THE 100-YL1R EVENT 
215 KM RIIINFALL DEPTH OF >.35 W M  SPZIILLI REDUCED i l S  SHOWN BY THE PB RECORD 
216 PB 3.106 
217 UC ,825 5 8 8  

218 KK VLDR.6 
214 KP 1 

PLiiN 1 i S  THE 2 - Y E m  EVENT 
220 KN SUB-PASIN VLDR.6 
221 KM 6-llOUR RAINFALL,  PhTTERN NO. 1.IO WAS USED TO F l N D  I C  & R FOR THIS BISIN 
2 2 2  KM THIS BASIN USED R U N T A L L  REDUCTION FACTOR Or .981  
2 2 3  KM 1 - 2 . 3 3  i(b - .I118 adj,  Slope - 5 9 . 4  
2 2 4  BF1 1.000 
221 IN 15 
2 2 6  KM RltINFRLL DEPTii OF 1.85 WAS SPaCThILY REDUCED AS SHOWN BY THE PR RECORD 
221 PB l.83l 
228 KX THE FOLLOWING PC USLD n 6-soun STORM WITH a PATTERN N ~ .  OF 1 . 4 0  
729 PC 0 0 0  ,008 0 1 6  ,025 , 0 3 3  ~ " 1 . 0 5 0  ,058 , 0 6 6  ,075 
230 PC 0 8 )  ,099 , 1 1 9  ,148 ,230 ,407 ,778 -881 ,919 , 3 4 5  
231 PC ,957 ,968 ,980  , 9 9 0  1.000 
212 LG .ZOO ,110 8.500 ,067 5.000 
213 UC 1.500 > . I d 2  

211 KP 2 
PLaN 1 IS THE 5-YEAR EVENT 

235 K M  f i d l N r A l l  DEPTH OF 1 . 9 1  WAS BPICldLLY REOUCEO AS SHOW ill THE PB RECORD 
236 PU 1.881 
237 UC 1.171 .ail 

238 KP 3 
P U N  3 IS THE lO-YE3,R EVENT 

239 KM RAINFALL DEPTH Or 2.22 WilS SPACIALLY REDUCED AS SHOWN BY THE PB RECORD 
240 PB 2.191 
2 a 1  UC 1.033 ,755 

242 KP 
PLiiN 4 IS TiiE 25-YEAR EVENT 

243 KM NiINFALL DEPTH OF 2 . 6 1  W I S  SPACIALLY REDUCED AS SHOWN B1 TiiC PB RECORD 
244 PB 2 . 6 3 5  
Zdi UC ,900 6 4 8  

2 4 6  KP 5 . PLilN 5 iS THE 50-YCIIR EVENT 
297  KM R I I I N F A I I  DEPTH OF 3 0 1  WAS SP&CLCIALLY REDUCED i l S  SHOWN BY THE PB RECORD 
249 PB 2.911 
2 4 9  UC , 8 3 3  ,595 

7 5 0  KP 6 
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PLiiN 6 IS THE 100-YERR EVENT 
251 KM RAINFRLL DEPTH OF 3 . 3 5  WAS SPACIALLI REDUCED AS SHOWN BY THE PB RECORD 
2 5 2  PR 3 . 3 0 6  
253 UC , 7 7 9  , 5 5 2  

1 HEC-l INPUT PAGE 7 

LINE ID ....... 1.......2.......3.......4.......5.......6..... . 7 . . .  . . .  8 . . .  4...... 10 

... 
PLAN 1 IS THE 2-YEAR EVENT 

KM 6-HOUR PEIINFhLL. PllTTEXN NO. 1 . 4 0  WAS USID TO r l N D  I C  b. R FOR THIS BASIN 
EM THIS BISIN USED RAINFALL REDUCTION FACTOR OF ,987  
KM 1 - 2 . 3 3  Kb - .05"dj. Slope - 5 9 . 4  
Bii  1.000 
IN 15 
KM R I I N F A L L  DEPTH Oi l.&i WAS SPACIAIIY REDUCED AS SHOWN BY THE PU RECORD 
~- -.~.- 
KM THE FOLLOWING PC RECORD USED ii 6-HOUR STORM WITH A PITTERN No. OF > . d o  
PC ,000 ,008 ,016 ,025 , 0 3 3  ,041 ,050 0 5 8  .065  ,075 
PC ,087 ,099 ,119 .1P8 , 2 3 0  ,407 , 7 1 8  , 8 8 1  .919 , 9 4 5  
PC ,957 , 9 6 8  , 9 8 0  ,990 1.000 
IG ,150 ,150 8.600 , 0 6 3  5.000 
UC 1.396 1 . 0 5 4  

... - PLilN 2 IS 'I'HE 5-YEilR EVENT 
KM XillNri lLL DEPTH OF 1.91 WAS SPXIIILLY REDUCED ?+S SHOWN BY THE PB RECORD 

KP 3 . PLAN 3 IS  THE 10-YEIR EVENT 
X M  RAINFALL DEPTH OF 2.22 WAS SPICli lLLY REDUCED as SHOWN BY THE PB RECORD 
PB 2.141 
UC , 9 5 8  ,694 

... 
PLAN 4 IS TliE 25-YEIIR EVENT 

KM IIAINFEILI. DEPTH OF 2 . 6 7  WRS S P X I I I L L Y  REDUCED i i S  SHOWN BY THE PB RECORD 
PB 2 . 6 3 5  

281 I(P 5 
PLAN 5 I S  THE 50-YEAR EVENT 

282 KM RAINFALL DEPTH OF 3.01 WllS SPICTaILY itEDUCED AS SHOWN BY TBE PB RECORD 
2 8 3  Pa  2 . 9 7 1  
2 8 8  UC , 7 8 8  , 5 5 8  

285 KP 6 
PLAN 6 TS THE 100-YEnR EVENT 

286 KM RRINrhLL DEPTH OF 3 . 3 5  WiiS SPACIhLLY REDUCED AS SHOWN BY THE PB RECORD 
287 PB 3 . 3 0 6  
208 UC , 7 4 2  ,522 

2 9 0  KP 
* PLXN 1 IS  THE 2-YEIR EVENT 

291 XM SUB-BASIN VLDR.8 
292  K m  6-HOUR RAINFALL, YIITTI:RN NO. 1.40 WAS USED 10 r l N D  TC & R FOR THIS BnSIN 
2 9 3  XM THIS BASIN USED RaINFALL REDUCTION FACTOR OF ,987  

HEC-l lNPVl PIGi 8 

LINE ID . . . . . . .  1.......2..... . .  3 ....... 4 . . .  1 ....... 6.......7.......8.......9... . 10 

294 KM 1 - 2 . 3 3  Kb - ,050 A d j .  Slope = 14.4 
235  R i l  1.000 
295 I N  15 
297 RM RRINFALL DEPTH 48' 1.45 WAS SPACTRLliY REDUCED AS SHOWN BY THE PB RECORD 
298 PB 1.411 
299 KM THE m1,LOWTNG PC RECORD USED A 6-WOUK STORM WITH A PkTTERN N O .  OF 1.40 
300 PC ,000 ,008 ,016 ,025 , 0 3 3  0 ,050 ,058 , 066  .015 
301 PC , 0 8 7  ,099 , 119  ,148 , 2 3 0  ,407 ,778 ,881 ,919 , 9 4 5  
302 PC .957 - 9 6 8  ,580 ,990 1.000 
303  LG ,100 ,150 8 . 6 0 0  ,060 5.000 
304 UC 1 . 2 7 1  , 9 5 3  

305 KP 2 
* PLaN 2 TS T I E  I-PEAR EVENT 

306 KM RaINFALL DEPTH OF 1.91 WAS SPICIIILLI- REDUCED &S SHOWN BY THE YB RECORD 
307 PR 1 . 8 8 1  
308 UC ,946 ,125 

109 K P  
* PLAN 3 I S  THE 1 0 - Y E i i R  EVENT 

310 XM iiRINFhlili DEPTH OF 2.22 W I S  SPXIILLY REDUCED 125 SHOWN BY THE PB RECORD 
311 PB 2.191 
312 UC ,896 ,644 

313 i(P a 
PLAN "19 THE ZS-YEAR EVENT 

314 KM RAINFALL DEPTH OF 2 . 6 7  WAS SPACIRLbY RLDCCED AS SHOWN BY THE PR RI:COKD 
315 PB 2 . 6 3 1  
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316 UC , 1 9 6  ,565 

117 I<P 5 
PLAN 5 IS THE 50-YEIIR EVENT 

318 KM RaINFALL DEPTH OF 3.01 WhS SPACIAIIY REDUCED AS SHOWN BY THE PB RECORD 
319 PB 2 . 9 7 1  
320 UC . 762  ,522 

321 KP 6 
* PLkN 6 IS THE 100-YEAR EVENT 

322 It* RIIINFalL DEPTH OF 3.35 WAS SPICIhLLY REDUCED AS SHOWN BY THE PB RECORD 
323 PB 3 . 3 0 6  
324 UC , 7 0 0  .as0 

321 KK VLDRlB 
326 KP 

PLiiN 1 IS TilE 2-YEAR EVENT 
327 KM SUB-BASIN VLDRlB 
328 KM 6-HOUR R I l N F i t l L ,  PATTERN NO. 1.40 was USE0 TO FIND TC a R FOR THIS BASIN 
329 XI( THIS BRSIN USED RiilNriZLL REDUCTION FACTOR Or ,487 
330 K' I  L - 2 . 3 3  Kb = , 0 4 1  A d j .  Slope - 5 9 . d  
331 B I  l.000 
332 IN 15 
333 KM RIIINFaLL DEPTH OF 1 . 4 5  WAS SPACIALLY REDUCED i l S  SHOWN BY THE PB RECORD 
134 PB 1.451 
331 EM THE FOLLOWING PC RECORD USED A 6-HOUA STOR8 WTTH h PATTERN No. OF I.60 

HEC-1 INPUT PllGE 9 

LINE 10 . . . . . . .  1.......2... .... 3 .  . . . . . . .1 . . . . . . .  5 ....... 6 . . .  .... 7 . . . . . . .  8.......9..... . 10 

3#1 K P  2 
PLAN 2 IS  THE I-YEAR EVENT 

342 KM RAINFALL DEPTH OF 1.91 WilS S P M T A I L Y  REDUCED AS SHOWN BY THE PB RECORD 
3 a 3  PB 1 . 8 8 5  
3 4 d  UC .818 ,614 

345 KP 3 
* PLAN 3 IS THE 10-YEilR EVENT 

346  K1( R i i l N F i i t l  DEPTH OF 2 . 2 2  WAS SPXIALLY REDUCED AS SHOWN BY THE PB RECORD 
347  PB 2.191 
318 UC , 7 7 5  , 5 4 9  

349  KP 
+ PLAN 4 IS THE 25-YEAR EVENT 

350 KN RAINFALL DEPTH OF 2.67 WiiS SPICIALLY REDUCED AS SiiOWN BY THE PB RECORD 
351 PB 2.635 
352 UC , 6 9 6  , 0 8 7  

353 XP - PLilN 5 IS THE 50-YEIIR EVENT 
3511 KH RillNFALL DEPTH OF 3.01 WAS SPICIALLI REDUCED i l S  SiiOWN BY THE PB RECORD 
315 PB 2.971 
356 UC , 6 5 0  ,451 

351  Xi' 6 - PLAn 6 IS THE 100-PEhR EVENT 
358 KM HITNFA&L DEPTH OF 3.35 M S  SPACIALLY i t i D U C E D  AS SHOWN BY THE PR RECORD 
3 5 9  PB 3 . 3 0 6  
360  UC ,513 - 4 2 2  

361 KX YLOR1P. 
362 KP 1 

YLhN 1 1S THE 2-YEAR EVENT 
363 KM SUB-BASIN V L D R l i l  
36d KM 6-HOUR RAINFALL, PATTERN NO. 1.40 WAS USED TO ITNO I C  6 R FOR THIS BASIN 
361 KM THIS PInSZN USED RIINrAlL REDUCTION FACTOR Or 9 8 7  
3 6 6  KM 1, - 2 . 3 3  Kb = 0 2 2  &dl. Slope = 1 9 . 4  
367 iii? 1.000 
26" T N  3 5  -.. ... .- 
369 KM mINlltLL DEPTH 06 1." i L S  SP%I&LLY "EDUCE0 &S SHOWN BY IiiE RR PECOP,D 

HEC-1 INPUT PAGE 10 

LINE ID ....... 1 . . . .  2.......3.......4.......5.......6.......7.......8.......9...... 10 

377 XP 
LIIaN 2 IS THE I-YEAR EVENT 

378 KN RRINFAI,L DEPTH OF 1.91 Wits SPACIAILY REDUCED AS SHOWN BY THE PB RLCOHD 
379 P D  1.881 
380 UC , 554  3 7 8  
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181 K P  3 
PLAN 3 IS THE 10-YEIIR EVENT 

382 KM RIIINFaLL DEPTH OF 2 . 2 2  WilS SPACIALLY REDUCED P.3 SHOWN BY THE PB RECORD 
383 PB 2.191 
384 UC , 5 0 6  .3*0  

385 KP 
' PLilN I IS THE 25-YEAR EVENT 

386 KM R I l N F A L L  DEPTH OF 2 . 6 1  W I S  SPRCTALLY REDUCED hS SHOWN BY THE PB RECORD 
3 8 7  PB 2 . 6 3 5  
5 8 8  UC , 4 5 8  ,306 

3 8 9  EP 
PLhN 5 I S  THE 50-YEAR EVENT 

340 KM RilINrRLL DEPTB OF 3.01 WRS SPRCIALLY REDUCED AS SHOWN BY THE PB RECORD 
391 PB 2.411 
392 UC , 4 3 3  ,288  

393 XP 6 
PLAN 6 IS THE 100-YEAR EVENT 

194 KM RIITNFaLL DEPTH OF 3 . 3 1  WAS SPaCIAIIY REDUCED i l S  SHOWN BY THE PB RECORD 
3 9 1  PB 3 . 3 0 6  
396 UC , 4 0 8  , 2 6 9  

rmoU HYDROGRI~PH PACKAGE IHEC-11 * 
JUN 1998 

"ERSTON 8.1 

" KUN DATE 21HRR03 TInE 04:40:51 ' 

ADOBE DliM / DESERT HILLS ADMP 
mRCH 2003 
JE FULLER/ HYDROLOGY L GEOMORPliOLOGi, I N C ,  

H Y P O T H E T l C i i l  SUBBRSIN itNALYSIS FOR DEV. GUIDELINES 
AREA - 1.00 S Q .  HI. ( 2 4 0 0 '  X 11616') 
L - 12285.4 FT = 2 . 3 3  MI. 
5 - 0.01125 = 1 9 . 4  FI/MI. 

asnr-s = msem RANGELAND sasm WIT,, nb rrw B 
DSRT-C = DESERT RllNCELINO BRSTN WIT,$ Rb TYPE C 

' U . S .  ARMY CORPS OF ENGINEERS * 
HlDROLOClC ENGINEERING CENTER * 

609 SECOND STREET 

THE FOLLOWING VLDR.: BASINS HaVE Kb TYPES INCBEMENTALLY SMOOTHER T R i i N S I T l o N l  
FROM Kb TYPE C (DSRT-Cl TO Kb TYPE D lYLDR1B!IN PROPORTION I 0  ASSUMED 
VEGETiiTION REMOVAL. 

LOTS! 

LOTSI 

LOTS1 

LOTS1 

LOTS1 

LOTS) 

LOTS1 

...- " 
VLDRli l  = VERY LOW DENSITY RESIDENIIAI, (1-2 bC LOTS) 

WrTH 1008 VEGETATION REMOVAL W S U M E D  
Kb TYPE R 

OUTPUT CONTROL VARIRBLES 
IPRNT 5 PRINT CONTROL 
IPLOT 0 PLOT CONTROL 
QSCIL 0. H Y D R O G R ~ P H  PLOT SCALE 

IT HYDROGRAPH TINE DATA 
NMIN 2 MINOTES IN COMPUTaTION INTERVAL 
IDITE 1 0 STiiRTINC DATE 
TTiMF 0000 STIIPTTNC TTMP ~ ~~~ ~ 

NO 300 NUMBER OF HYDROGRAPH ORDINATES 
NDUhIE 1 0 ENDZNG DATE 
NOTIXE 0958 ENDING TIME 
ICENT 19 CENTURY HARK 

COXPUTATION Z N T E R M L  0 3  HOURS 
TOTAL TIME BEiSG 9 . 9 1  HOUIS 

ENCLlSH UNITS 
DRATNRGE &RE& SQUilRE MILES 
PRECIPlTRTION DEPTH INCHES 
LENGTH. E L E M T l O N  FRET ~ - - ~  

Adobe Dam 1 Desert Hills ADMP 
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FLOW CUBIC FEET PER SECOND 
STORiiGE VOLUME ACRE-FEET 
SURFACE &RO& ACRES 
TEMPERATURE DEGREES IIIHRENHEIT 

JP MULTI-PLAN OPTION 
N P L m  5 NUHBER OF PLRNS 

JR XULTI-RATIO OPTION 
RIiTIOS OF RUNOFF 

1.00 

PEIK FLOW P.ND STAGE (END-Or-PERIOD) SUHMRY FOR MULTIPLE PLIhN-mTl0 ECONOMIC COMPUThTIONS 
FLOWS IN CUBIC FEET PER SECOND, RRER IN SQUIRE MILES 

TIME TO PERK IN HOURS 

RATIOS APPLIED I 0  FLOWS 

OPERATION STi i I ION hRER PLAN RATIO 1 
1.00 

1.00 1 rmw 
TIME 

z FLOW 
TIME 

3 r m w  
TIME 

6 FLOW 
TIME 

5 Flow 
TIME 

6 FLOW 
TIME 

1.00 1 FLOW 
TIME 

2 FLOW 
TIME 

3 FLOW 
TIME 

a FLOW 
TlME 

5 FLOW 
TIME 

6 FLOW 
TIME 

1 .oo  1 m o w  
TINE 

2 FLOW 
TIM6 

1 m o w  
TIME 

4 rmw 
TIME 

i m o w  
TIME 

6 FLOW 
T I  WE 

0 1 Fi.OW 
TlME 

2 FLOW 
TIHE 

3 FLOW 
TINE 

4 FLOW 
TINE 

5 FLOW 
TIXE 

6 mow 
TINE 

HYDROGRRPH hT 
VLDR.5 1.00 1 FLOW 1 9 7 .  

TIME 5 . 1 7  
2 rr.ow 3 6 1 .  

TIME 4 . 9 3  
3 FLOW 117. 

TlME <.SO 
4 FLOW 7 5 9 .  

TIME 4 . 6 7  
5 FLOW 9 1 6 .  

TIME 4.60 
6 FLOW 1130. 

TIME 4 . 5 7  

HYDROGWPH hT 
VI.DR.6 1.00 1 FLOW 2x0. 

TIME 5.1, 
2 iLOW 401. 

Adobe Dam I Desert Hills ADMP Development Guidelines 
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.lf NORMIII. END OF HEC-I 

TIM6 
3 FLOW 

TIME 
4 PLOW 

TIME 
5 FLOW 

TIME 
6 FLOW 

TlME 

I.UO 1 rLow 
TI= 

2 FLOW 
TIXE 

3 FLOW 
TIME 

4 FLOW 
TINE 

5 mow 
TIME 

5 FLOW 
TIME 

2 FLOW 
TIME 

3 Fi.OW 
TIME 

4 FLOW 
TIHE 

5 FLOW 
TIME 

6 FLOW 
TIME 

1.00 1 FLOW 
TIME 

2 rLoW 
TIME 

3 rrmw 
TIME 

4 FLOW 
TTMF 

5 FLOW 
TIME 

6 FLOW 
TIME 

1.00 1 FLOW 
TIME 

2 FLOW 
TIME 

3 PLOW 
TIM! 

6 FLOW 
TIXE 
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