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1.0 INTRODUCTION

1.1 Project Description
Sereno Canyon is a custom-lot residential subdivision located in the northeastern portion
of Scottsdale, Arizona. The Site is located in Section 11, Township 4 North, Range 5
East of the Gila and Salt River Base and Meridian. The Site is currently an assemblage
of undeveloped parcels bound to the west by the existing Sonoran Crest Development
(122" Street alignment), to the east by the 128" Street alignment, to the north by the
Happy Valley Road alignment, and to the south by the McDowell Mountain Sonoran
Preserve. Access to the development is planned from the west via the '%-mile section
roadway, Alameda Road. Plate 1 provides a vicinity map for the project and surrounding

arcas.

Phase 1 of the Sereno Canyon development consists of 46 lots, ranging in size from 2 to 3
acres, south of Happy Valley Road and north of Alameda Road. Plate 2 identifies the

Phase 1 portion of the Sereno Canyon development.

1.2 Type of Report
This report is being prepared as a Final Drainage Report for the Sereno Canyon Phase 1

development.

13 Purpose
This Final Drainage Report for Sereno Canyon Phase 1, herein referred to as the Site, has
been prepared to meet the drainage plan requirements outlined in Chapter 4 of the City of
Scottsdale’s Design Standards and Policies Manual (DS&PM). This report presents a

description of the hydrological and hydraulic modeling of the proposed drainage systems.

L ]
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The main purpose of this report is to illustrate the following:

Compliance with City of Scottsdale’s Drainage Ordinance storm water storage
requirements by providing storm water storage for 100-year, 2-hour storm event

runoff for improved areas computed by Rational Method.

Reduction of post-development flows to at or below the pre-development flows for 2-
year, 10-year, and 100-year, 6-hour storm events. Hence, the downstream properties

are provided with similar or better flood protection as the pre-development condition.

Maintenance of the major water courses traversing through the Site in their naturai

location.

Delineation of the 100-year water surface extents, along with determination of the

100-year water surface elevations for the major drainage courses using HEC-RAS.
Hydraulic analysis of the drainage structures and drainage conveyance systems.

Identification of interim drainage solutions as part of the phased construction and

evaluation of the interim drainage plan

WOOD/PATEL
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2.0 EXISTING ON-SITE DRAINAGE CONDITIONS AND CHARACTERISTICS

2.1 On-Site Drainage
The proposed project lies in the northern planning section of the City of Scottsdale. The
elevations range from 2,830 feet in the south to 2,675 feet in the northeast. Based on the
existing topography of the Site, a ridgeline runs through the property from the southern
property boundary (approximately at the center) in the northwest direction.

Vegetation is typical Sonoran Desert type with Creosote bush, Jumping Cholla, Saguaro
cacti, Palo Verde, Irgnwood, and Mesquite trees. The Site lies within the areas identified
as Environmentally Sensitive Lands (ESL) by the City of Scottsdale. The Site is further
classified as ‘Upper Desert’ within the ESL areas as shown in Plate 3 — ESL

Classification.

Plate 4 presents the sotls classification (type D) based on the Soil Conservation Service
(SCS) Map for the project area. SCS is now referred to as the Natural Resource
Conservation Service {(NRCS). The site photos for the Site are included in the Conceptual
Master Drainage Report for Sereno Canyon, herein referred to as the Master Drainage
Report. The cover type and hydrologic condition were estimated as desert shrub areas
with poor hydrologic conditions. From Figure 4-6 of the DS&PM, a runoff curve number

of 88 was used for the corresponding soils group D that occurs within the watershed area.

Currently, the Site contains no development; hence an effective impervious area of zero
percent was used. The soil characteristics of the Site are included in the model in terms of
the curve number discussed above. Also, minor rock outcroppings on the Site are not
considered a factor in computing the percent effective impervious areas, as they do not
interfere with the drainage pattern and are not hydraulically connected to the sub basin
concentration points. This conclusion is made based on the photographs of the Site and
washes included in Appendix A. Please note that the Site will not be mass graded and the
outcroppings will be the same in both the existing and proposed conditions. Therefore,

the rock outcroppings do not impact the pre- and post-development runoff comparison.

— e ——— ]
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There are no washes on the Site that are categorized as a ‘Vista Corridor’, as the
calculated 100-year, 6-hour flows are less than 750 cfs for ali washes. The major
watercourses traversing the project with a 100-year, 6-hour flow greater than 50 cfs are
identified, as the Site lies within ESL areas. These washes are identified on Plate 10 —
Pre-Development Grading and Drainage Plan. These washes will be maintained in their

natural location and will not be re-aligned.

2.2 Existing On-Site Drainage Network
Existing on-site drainage sub basin boundaries were identified using aerial mapped 1-foot
contours; please refer to Plate 6 — Color Topographic Aerial Photograph. Also refer to
Plate 9 — Pre-Development Drainage Site Plan for the on-site sub basins and
concentration points. The Phase 1 development of Sereno Canyon includes drainage
basins E1, E2, F1,F2, F3, G, H1, L, M, & N.

Runoff generated on-site drains northeasterly or northwesterly/westerly from the
ridgeline. Washes E2, F1, and H1 are identified as washes with a 100-year, 6-hour peak
flow greater than 50 cfs. These washes traverse the Site in the northeast direction and
exit at the property boundary. The other minor washes (100-year, 6-hour flow less than
50 cfs) traverse either northeasterly or westerly until they exit at the property boundary.

A delineation of the 100-year, 6-hour water surface extents for washes with 100-year, 6-
hour peak flow of 50 cfs or greater has been drawn based on the HEC-RAS analysis.
Water surface elevations and top widths for pre-development flows at each cross section
are included on Plate 10 — Pre-Development Grading and Drainage Plan. The
hydrologic and hydraulic analysis procedures are discussed in Section 5.0, The boundary
conditions water surface elevations were determined using normal depth for the given

channel slope in HEC-RAS.

2.3 Off-Site Watershed

The off-site areas impacting the Phase 1 drainage network are within the future phases of
Sereno Canyon. These areas are currently undeveloped and will be developed in the
future. These drainage areas are identified on Plate 7 — Off-Site Watershed Area Map.
Vegetation is typical Sonoran Desert type with Creosote bush, Jumping Cholla, Saguaro
cacti, Palo Verde, Ironwood, and Mesquite trees. The off-site areas lie within the ‘Upper
Desert’ and ‘Hillside’ (ESL) landform areas.
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Based on the SCS Map, the cover type and hydrologic condition were estimated as desert
shrub areas with poor hydrologic conditions. From Figure 4-6 of the DS&PM, a runoff
curve number of 88 was used for the corresponding soils group D that eccurs within the

off-site watershed area.

24 Existing Off-Site Drainage Network
The off-site areas impacting the drainage network for Phase 1 are within the future phases
of Sereno Canyon. Please refer to Plate 7 — Off-Site Watershed Area Map for the limits
of the drainage sub basins and concentration points. The off-site areas impact the
drainage pattern of wash H1. This wash is analyzed for the existing interim-developed
and ultimate-developed conditions. The interim-developed condition depicts the Phase |
development. The ultimate-developed condition illustrates the proposed build-out of all
the phases of Sereno Canyon. The drainage basins impacted by the Phase 1 development

are analyzed in this report.

2.5 Existing Drainage Relative to Adjacent Projects
Existing washes exit the Site as concentrated flows at various locations on the eastern,
western, and northern property boundaries. These locations will be maintained with peak
flows for the 2-year, 10-year, and 100-year, 6-hour storm events at or below pre-

developed amounts.

2.6 Flood Insurance Rate Map (FIRM)
The Flood Insurance Rate Maps (FIRM) for Maricopa County, Arizona and incorporated
areas, Panel Numbers 04013C1255G and 04013CI1260F, effective date September 30,
2005, indicates the Site is within Zone “X" (shaded), and Zone “D”.

Zone “X” (shaded) is defined by FEMA as follows:
Areas of 500-year flood; areas of 100-year flood with average depths of
less than [ foot or with drainage areas less than [ square mile; and

areas protected by levees from 100-year flood.

Zone “D” is defined by FEMA as follows:

Areas in which flood hazards are undetermined.

The location of the parcel relative to the FIRM panels is illustrated on Plate 5 — Flood

Insurance Rate Map (FIRM) using the FEMA Firmettes.
= —— ——  ——————————— —————————— —— — —
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3.0 PROPOSED DRAINAGE PLAN

31

General Description of Proposed Drainage System

The proposed drainage system will allow existing drainage patterns to be maintained in
their natural location and condition where possible. The Site is being developed as large
custom lots with minimum lot sizes of approximately 2 acres. The runoff impacting the
Site will traverse the Site through natural washes and drainage courses in the northeastern

and western direction, exiting at the property boundary.

Runoff generated in the off-site areas (within future phases of Seremo Canyon) and
impacting the Site is conveyed through wash H1. The drainage plan is evaluated for the
interim condition (Phase 1 development) and ultimate condition (completion of Sereno
Canyon). A pre-development vs. post-development analysis is performed for both the
interim and ultimate conditions. Drainage structures (culverts and detention basins)
proposed to be built in Phase 1 are designed for the ultimate conditions and are consistent

with the Master Drainage Report.

Detention basins with bleed-off pipes (with an orifice plate) are proposed at strategic
locations to provide storm water storage for the runoff generated during the 100-year, 2-
hour storm event. The detention basins are designed as in-line detention basins along the
existing on-site washes, due to the steep slopes encountered within the Site. Drop inlet
structures are proposed at culvert crossings downstream of a detention basin. Rock walls
are proposed to mitigate the need for large constructed slopes to attain ponding areas at

detention basins.

According to the City’s drainage ordinance, all runoff generated from the developed
portion of the Site must be managed, and the peak discharge from the Site reduced to at
least pre-development values. With the development being sparse in nature at
approximately 0.37 dwelling units per acre and no mass grading being proposed, post-
development flows are only slightly higher than pre-development flows. The proposed
detention basins located along several existing on-site washes and at roadway crossings
attenuate the post-development peak discharges to at or below the pre-development
values. A detailed description of the design and analysis of these basins is provided in

Section 3.5.1.
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3.2

Roadway runoff will be conveyed along the street up to the capacity of the street within
the required stipulations outlined in Figure 4-2 — Hydraulic Design Criteria of the
DS&PM. Please refer to Appendix A for a copy of this figure. The street runoff is
released through curb openings and catch basins located along the street. Please refer to

Plate 12 - Post-Development Grading and Drainage Plan.

Future Conditions

Currently, the off-site areas impacting the Site are undeveloped desert lands located
within the future phases of Sereno Canyon. Drainage systems constructed in Phase 1 are
designed based on the ultimate-developed conditions of Sereno Canyon. The proposed
drainage systems are designed such that there will be no increase in peak flows upon
development of future phases during the 2-year, 10-year, and 100-year, 6-hour storm

events,

A portion of drainage basin El is being developed in Phase 1, whereas the infrastructure
improvements are proposed to be constructed in a future phase. An interim analysis is
performed for basin E1, wherein the portion in Phase 1 only is developed. This flow
combines with flow from basin E2 and is routed through a detention basin before exiting
the property. The combined flow is lower than the existing condition at the property
boundary. Additional storm water storage detention will be provided for this area during

the construction and the development of future phases of Sereno Canyon.

The drainage plan for Sereno Canyon proposes to maintain the 2-year, 10-year, and 100-
year, 6-hour storm event post-development peak discharges at or below the pre-
development flows. Also, the drainage courses will be maintained at their historic
locations at the property boundary. Thus, no adverse impact is anticipated on the
adjacent properties downstream of the Site for the 2-year, 10-year, and 100-year, 6-hour

storm events.

Minimum low floor elevations for future lot-specific development were set by checking
three (3) criteria; low floor elevations must be at least one foot above the 100-year, 6-
hour water surface elevation of washes running through or adjacent to the lot; 14 inches
above the local low site outfall; and 14 inches above the emergency outfall of the entire

site. Minimum elevations for each lot can be found on Plate 14.

WOOD/PATEL
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33 Stormwater Storage Requirements
Based on the City of Scottsdale’s Drainage Ordinance storm water storage requirements,
on-site storm water storage is to be provided for runoff gencrated during the 100-year, 2-
hour storm event for improved areas. Rational Method is used to estimate the 100-year,
2-hour storm water storage volumes. 100-year, 2-hour event storm water runoff is
proposed to be detained on-site through detention basins upstream of culvert crossings
and at other strategic locations along existing on-site washes. Several of the detention
basins are designed to retain runoff at a depth greater than 3 feet, in order to meet the
volume provided requirements and due to ESL and NAOS constraints. These basins are
located at roadway crossings and at the property boundaries. Rock berms and bleed-off
pipes are proposed at the basin outlets. The equations and the assumptions used to

calculate the required and provided retention volumes are discussed in Section 5.2.4.

Provided below is a summary of the storm water storage required and provided for each
individual drainage basin. Table 3.3 indicates that the storm water storage provided is in
excess of the storm water storage required for the entire Site by 32,215 ft'. Please refer
to Appendix D for detailed storm water storage calculations. Please note that the storm
water retention required calculations for basin H1 is based on the ultimate-development

conditions.

3.3.1 Dissipation of Stormwater
18-inch bleedoff pipes with removable orifice plates are proposed for the
dissipation of the storm water detained within the stipulated time of 12-24 hours,
and not to exceed 36 hours, per the City of Scottsdale Drainage Ordinance; thus,
no dry wells will be required. The orifice plates are preliminarily sized using the
orifice equation. A 6-inch diameter orifice plate is proposed to dissipate at an
average rate of about 1 cfs, and a maximum rate no larger than 1.5 cfs.
Calculations performed with the orifice equation were used to check the basins at

half- and full-storage volumes, and are included in Appendix F.

—— e
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Table 3.3
Storm Water Storage
_ Total Volume
Dram_age Developed Required3 Provideds Excess /
Basin Area (Acre) Volume (ft") | Velume (ft") Sho(r;ta;;ge +
E2 13.23 81,457 82,644 1,187
F1 10.24 62,726 82,216 19,490
F2 3.56 21,780 24,923 3,143
F3 2.93 17,860 19,088 1,228
G 3.7 22,651 23,033 382
H1 12.94 79,279 81,033 1,754
L 1.49 9,148 11,033 1,886
M 1.44 8,712 9,804 1,092
N 2.81 17,424 19,477 2,053
Total 52.34 321,037 353,251 32,215

3.4 Pre- and Post-Runoff Characteristics
The U.S. Army Corps of Engineers” HEC-1 computer analysis program was used for
hydrologic modeling, including routing of flow through storage basins and combining
hydrographs. The HEC-1 model was also used to compare the pre- and post-
development runoff at concentration points exiting the property. Based on the site
topographic conditions, the Kinematic Wave routing technique was used for both the
existing and proposed conditions hydrologic modeling. Runoff for each drainage sub
basin was computed and then routed, if required, through downstream drainage sub
basins where the hydrographs were then combined. Drainage basins were further divided
into sub basins to simulate the developed conditions. The parameters were selected per
the guidelines provided in the DS&PM. The parameters selected and the inputs for the
HEC-1 models are discussed in Section 5.1. The parameters, changed to model

developed conditions, are also discussed in Section 5.1.1.

Tables 3.4-1 and 3.4-2 provide the comparative peak flows for the pre- vs. post-
developed conditions for the interim and ultimate conditions for 2-year, 10-year, and 100-
year, 6-hour events, respectively, at each concentration point. For the location of these
concentration points and corresponding 100-year, 6-hour flow values, please refer to

Plates 9 and 10 for existing conditions, and Plates 11 and 12 for developed conditions.
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The developed conditions HEC-1 model with detention basins upstream of the culvert
road crossings and other strategic locations reduced the post-development flows to below
the pre-development flows at each concentration point exiting the Site for the 2-year, 10-

year, and 100-year, 6-hour storm events.

The HEC-1 mput data and output files for the existing conditions are included in
Appendix B. The interim and ultimate developed conditions are included in Appendix C,

The data analysis procedures are discussed in Section 5.0.

— ey ———————————————————————]
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WOOD/PATEL
CIVIL ENGINEERS » HYDROLUGISTS * LAND SURVEYORS * CONSTRUCTION MANAGERS
Project: SERENO CANYON PHASE 1 Project Engineer: Geoff Brownell, P.E
Date: 17-Jan-2007 Project Number: 062654
Table 3.4.-1
Pre - Vs -Post Peak Flow Analysis
Interim Condition
2-year 6-hour Flow 10-year 6-hout Flow 100-year 6-hout Flow .
Concentration | Existing | Developed Net Existing | Developed Net Existing | Developed Net
Point Flow (cfs)| Flow (cfs) Downstream Flow (cfs) | Flow (cfs) Downstream Flow (cfs) | Flow (cfs) Downstream
effect effect effect
~_Ei 26 28 anc s N 69 146 148
E2 27 0 -27 65 21 131 99
COMBE 49 28 -21 126 69 275 238 -37
~__F1 19 0 -19 47 4 99 32 -67
P2 8 3 -5 21 6 43 15 -28
3 7 0 -7 19 7 39 27 a2
< 1 -6 19 i1 41 33 -8
H1 28 14 -14 70 44 152 93 -59
L 8 1 -7 19 10 36 28 -8
M 11 5 -6 27 18 52 43 9
N 8 0 -8 18 3 35 17 18

N:\2006\062654\Project Support\Hydro\Spreadsheets\Pre Vs post.xlsinterim condition 11772007



WOOD/PATEL

CIVIL ENGINEERS * HYDROLOGISTS * LAND SURVEYORS * CONSTRUCTION MANAGERS

Project: SERENO CANYON PHASE 1
Date: 17-Jan-2007

Project Engineer; Geoff Brownell, P.E
Project Number: 082654

Table 3.4.-2
Pre - Vs -Post Peak Flow Analysis
Ultimate Condition

A

2-year 6-hour Flow 10-year 6-hour Flow 100-year 6-hour Flow
Concentration | Existing | Developed Net Existing | Developed Net Existing | Developed Net .
Point Flow (cfs)| Flow (cfs) | DOV nSWeam | oy (cfe)| Flow (cfs) | DOVOSUA™ | piow (ofs) | Flow (cfe) | DOwRstream
effect effect effect
E1l 26 27 5 i 67 68 1 146 146 0
E2 27 0 -27 65 21 -44 131 99 32

COMBE 49 27 -22 126 68 -58 275 245 -30
i F1 119 0 -19 47 4 -43 99 32 -67
i F2 8 3 -5 21 2. -19 43 15 -28
I F3 7 0 -7 19 7 -12 39 27 -12
G 7 1 -6 19 11 -8 41 33 -8
Hi1 28 18 -10 70 50 -20 152 98 -54

L 8 1 -7 19 10 -9 36 28 -8

| M 11 5 -6 27 18 -9 52 43 -9
N 8 0 -8 18 3 -15 35 17 -18

N:\2006\062654\Project Suppori\Hydro\Spreadsheets\Pre Vs post. xisultimate condition
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3.5
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Proposed Drainage Structures

351

OVERFLOW
OVER THE WEIR

On-Site Detention

On-site detention basins are proposed at the upstream end of culvert roadway
crossings and at other strategic locations along existing on-site washes to provide
storm water storage as discussed in Section 3.3. Please refer to Appendix D for

the 100-year, 2-hour storm water storage calculations.

Storm water volumes for storm events greater than the 100-year, 2-hour event
will overflow over the rock berms. Water surface elevations for the 100 year, 6-
hour event are less than the low site outfall elevations for all of the surrounding
lots, and therefore will not affect the low floor elevations. For the 2-year, 10-
year, and 100-year, 6-hour storm events, these basins attenuate the post-
development flows to at or below the pre-development flows. Peak flows are
routed through these basins for the 2-year, 10-year, and 100-year, 6-hour storm
events. The peak flow volume during the smaller events (2-year, 6-hour) will not
overflow the rock berm and will be drained through the bleed-off pipe. This
attenuation is modeled using HEC-1. Provided below in Figure 3.5.1 is a

graphical illustration of storm water routing/storage through a detention basin.

CHANNEL
STORM WATER DETENTION | BOTTOM

FOR 100 YEAR FLOW ]
STORM WATER RETENTION \
IAT 3 FEET DEPTH

e
- _\L_.-_ﬂ—f’-‘
WS

e

. HEIGHT PER PLAN

d= DEPTH OF 100 YEAR FLOW OVER WEIR WALL

Figure 3.5.1 — Storm Water Routing through a Detention Basin
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Weir walls are provided at the basin outlets that outfall info a natural course at
the property boundary. These weir walls are modeled in the HEC-1 program to
attenuate the post-development peak flows to the pre-development peak flows.
Please refer to Appendix F - Hydraulic Calculations for weir wall storage routing
curves used in HEC-1 modeling. The weir wall lengths are estimated based on
the weir equation. These calculations are provided in Appendix F - Hydraulic

Calculations / Weir Wall Calculations.

Roadway Crossing Structures

There are a total of 26 proposed roadway crossing structures within the project
that have been designed to convey the anticipated 100-year flows. The 8 culverts
downstream of the detention basins were sized to attenuate the peak flows to
post-development flows. These culverts were designed based on flows from the
HEC-1 analysis. Drop inlet structures are proposed at the culverts to convey the
overflow from the detention basin to the culvert. The design headwater (DHW)
elevation for these 8 culverts was also estimated, based on The Federal Highway

Administration’s Culvert Analysis HYS8, Version 6.1.

The capacity of the drop inlet structures is dependent on the cross sectional area
of the inlet in the direction of flow and the headwater over the inlet. The drop
inlet size, per culvert size, is specified by the Maricopa Association of
Government detail used for these structures. A simplified hydraulic analysis
approach was formulated to ensure sufficient capacity of the drop inlets relative
to the pipe culverts. The cross sectional area of each inlet was calculated
assuming a factor of 50% to account for clogging. The flow velocity in the inlet
was cstimated at each culvert using Q=V*A. As long as the required flow
velocity in the inlet is lower than the flow velocity in the culvert, it was assumed
that the inlet had sufficient capacity and was not the controlling structure.
Further, the top of wall on the high side of the inlet structure is proposed such
that the estimated 100-year peak flow is contained within the basin and no
overtopping on the road is anticipated. Please refer to Appendix F- Hydraulic

Calculations for the inlet hydraulic calculations.
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The remaining 18 culverts were sized based on flows estimated from Rational
Method, as the individual sub basins within the Site had an area of less than 160
acres. The Flood Control District of Maricopa County (FCDMC) computer
program DDMSW was utilized to compute the Rational peak storm water
discharge rates for the 100-year storm event. Please refer to Appendix E —

Rational Method for the flow calculations.

The design head water (DHW) elevation for these 17 culverts was computed
using the HY8 computer program. All the culverts were analyzed to ensure the
DHW elevation resulting from the analysis is lower than the roadway crest
elevation. That is, the water does not overtop the roadway. The results of the
HY$ culvert modeling and a summary of the results are included under Appendix -
F — Hydraulic Calculations. The approximate 100-year backwater limits
{ponding) have been incorporated with the proposed floodplain delineations and

are shown on Plate 11 — Post-Development Drainage Site Plan.

Rip rap has been designed within the channels to dissipate velocities on the
upstream and downstream sides of the proposed culverts. Based on the HEC-
RAS and HYS analyses, the majority of the washes yielded velocities less than 8
ft/s, and therefore, Type I rip rap with a ds, = 9” has been utilized for design.
Please refer to Appendix F — Hydraulic Calculations for the rip rap dimensions

for all 26 proposed culverts.

Rip rap has also been designed to prevent scour at a major wash crossing the
graded offsite sewer access. Scour calculations can be found at the end of

Appendix F, and the location of the crossing (O1.1) can be found on Plate 12.

3.53 On-Site Roadway Drainage Structures
3.5.3.1 Street Flow
Rational Method was used to calculate the storm water runoff generated
by the on-site residential roadways. Rational Method sub basins were
determined based on the roadway profile high and low points. The
‘Rational for Windows’ computer program was used to estimate the

street flow based on the FCDMC Rational Method as discussed in

—— .
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3532

3.5.3.3

3534

Section 5.1.3. Please refer to Appendix E — Rational Method for
summary and individual calculations of these on-site flows. Plate 13 —
On-Site Roadway Drainage Map provides the locations of the sub basins,

concentration points, and 100-year flow values.

Street Capacity Hydraulics

This final drainage report quantifies roadway capacities based on 4-inch
roll curb for consideration of the development. The drainage for local
residential roadways has been designed consistent with the City of
Scottsdale Ordinance 37-42(4) for the allowable depth of water on the
street when the street is being utilized as a water carmrier. The
methodology developed by the Federal Highway Administration is used
to calculate, in spreadsheet format, the allowable street cross-section
capacities. Please refer to Appendix F — Hydraulic Calculations for the

street capacity calculations.

Depressed Curb Openings

Curb openings are designed to convey the flow so that street flow depths
do not exceed 8 inches for the 100-year flow, and the 10-year flow is
contained within the curbs. On-site storm water runoff generated by the
residential roadways is planned to exit the street via depressed curb
openings located at the low points along the roadways. From here, flow
will be directed along natural grade to the closest receiving wash or
culvert inlet. These openings have been designed based on the 100-year
flow values from the street flow Rational Method calculations. Please
refer to Plate 13 — On-Site Roadway Drainage Map for the locations of
the depressed curb openings, and to Appendix F — Hydraulic

Calculations for the calculations of required curb opening lengths.

Storm Drain Systems

Catch basins and storm drain systems are proposed where the street
drainage cannot be released through a depressed curb opening.
StormCAD is used to size these catch basins and storm drain systems.

Please refer to Appendix F — Hydraulic Calculations / StormCAD Results
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for the analysis of the storm drain systems, and Plate 13 — On-Site

Roadway Drainage Map for the location of these storm drain systems.

Project Phasing

This project is being constructed as part of Phase 1 of the Sereno Canyon project. The
drainage structures proposed within this phase are designed to meet the DS&PM
guidelines. Phase 1 does not adversely impact the future phases of Sereno Canyon and
the adjacent properties. Further, the structures proposed to be constructed with Phase 1

are designed for the ultimate conditions consistent with the Master Drainage Report.
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4.0 SPECIAL CONDITIONS

4.1

Section 404 Washes

All washes within the project were investigated to identify those that may be deemed
jurisdictional. The United States Army Corps of Engineers’ approved Section 404
Jurisdictional Delineation is presented on Plate 8 — Section 404 Washes. This plate
provides the approved Section 404 wash locations within the Site. The Section 404

washes are also illustrated on the pre- and post-development grading and drainage plans.

WOOD/PATEL
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5.0 DATA ANALYSIS METHODS

5.1

WOOD/PATEL

Hydrologic Procedures

The U.S. Army Corps of Engincers’ HEC-1 hydrologic model is used to compute the 2-

year, 10-year, and 100-year, 6-hour storm events runoff, as outlined m Chapter 4 of the

DS&PM. Further, Rational Method is used to compute the 100-year, 2-hour storm event

storage volume required. Below is a description of the hydrologic procedures specific to

this project.

5.1.1

HEC-1 Procedures

The U.S. Army Corps of Enginéers’ HEC-1 hydrologic model is used for
computing hydrographs, routing the flow through sub basins, and combining
hydrographs. Based on the site topographic conditions, the Kinematic Wave
routing technique was used for both the existing and proposed conditions
hydrologic modeling. The main components for runoff computation are overland
flow, collector channel flow, and main channel flow. Input data necessary for the
computer analysis included definition and measurement of the overland flow
characteristics, drainage sub basins, assignment of soil curve numbers, and
calculations of the proposed impervious factors. Provided below is a more
detailed explanation of the parameter selection and the data inputs for HEC-1

modeling.

5.1.1.1 Rainfall Event
The precipitation amount for the 2-year, 10-year, and 100-year events, 6-
hour duration period was obtained from NOAA Atlas 2 Volume VIII maps
located in the DS&PM. An illustration of the location of the Site on
these maps is provided in Appendix A. These values were further
analyzed using the Manicopa County Drainage Design Management
Systems for Windows (DDMSW) program to determine the precipitation
depths for intervals lower than 1 hour, which are input values in the
HEC-1 model. The DDMSW report of this analysis is included in
Appendix A. The total calculated rainfall depths for the 2-year, 10-year,
and 100-year, 6-hour storm events are 1.57, 2.29, and 3.37 inches,

respectively. The drainage sub basins have also been depicted on the
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NOAA maps. Based on the size of the drainage area, a single-point
rainfall amount without aerial reduction was justified for each storm

event analyzed.

5.1.1.2 Soil Curve Numbers
Soil curve numbers are used to account for interception/infiltration
losses. Soil curve numbers for the HEC-1 models were calculated based
on published guidelines and engineering experience for the type of soils
present within the drainage sub basins. The cover type (less than 30%
vegetation cover due to wild fire) and hydrologic condition were
estimated as desert shrub areas with poor hydrologic conditions. Plate 3
presents the soils classification (type D) based on the SCS Map for the
project area. A runoff curve number of 88 was used for the
corresponding soils group D that occurs within the watershed area.
Figure 4-6 “Runoff Curve Numbers for Arid and Semi-Arid
Rangelands”, located in the DS&PM, was used to determine the soil
curve number and has been included in Appendix A. Wood/Patel is in

agreement with the City’s published curve numbers.

5.1.1.3 Impervious Area
Impervious percentages were determined for each sub basin for the
developed conditions HEC-1 model. Currently, the Site contains no
development, and hence an effective impervious area of zero percent
(0%} was used. The rock outcroppings on the Site are not considered a
factor in computing the percent impervious, as they do not have a pattern
that may impact the drainage characteristics and are not hydraulically
connected to the basin outlets. Please refer to photographs of the Site
and washes in Appendix A. For the on-site developed conditions,
calculations were performed using impervious percentages from the
approved Concepfual Master Drainage Report for Sereno Canyon.
Based on the lot sizes (average lot size = 101,500 sq.ft), an impervious

percentage of 10 percent (10%) was used for the proposed developed

areas.
L N s e N
WOOD/PATEL 20 Final Drainage Report
Jor Sereno Canyon Phase [
WP# 062654



5.1.1.4 Overland Flow Resistance Factor
The resistance factor for overland flow was estimated with guidance
from descriptive information and site photographs. Based on the site
conditions illustrated by the photographs in Appendix A, the site is
considered to most closely resemble the sparse rangeland with Debris-
20% cover, as well as the sparse vegetation categories identified in Table
3.5 of the HEC-1 manual. Based on the site photos and field
observations, vegetative cover is estimated to be greater than twenty-
percent (20%). Thus, a mid-range value from the sparse rangeland with
Debris-20% cover category was deemed appropriate. Since a mid-range
value from this category corresponded with the upper value of the sparse
vegetation category, a value of 0.13 was chosen to best fit both
categories with actual site conditions. From Table 3.5 in the HEC-1
manual, a resistance factor for overland flow of 0.13 was chosen. A

copy of this table is included in Appendix A.

5.1.1.5 HEC-1 Input Records
This section provides additional description for the input records used in
the HEC-1 modeling for this project. The computation time interval for
hydrograph generation used was 2 minutes, which is within the range of

1 to 5 minutes specified in the DS&PM.

BA Record
This record is a direct input for computing runoff. The element of this
record is the drainage area in square miles estimated by measuring the

area of the drainage boundary.

LS Record

This record is a loss rate data record and computes rainfall losses based
on the geological characteristics of the Site. The elements on this record
are the soil curve numbers and the percent impervious. Both of these
data are estimated based on the soil characteristics and site conditions.

The derivation of these parameters 1s discussed in detail in Section 5.1.1.
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UK Record

This record defines the characteristics of overland flow. The elements on
this record are the overland flow length, slope, resistance factor, and
percent of sub basin arca represented. All of the input values are
measurements and calculated values except for the resistance factor. The
resistance factor for overland flow was estimated based on Table 3.5 in
the HEC-1 manual. Based on the site conditions illustrated by the
photographs in Appendix A, a resistance factor value of 0.13 was chosen.
Further discussion on overland flow resistance factor was provided in

Section 5.1.1.4.

RK Record

This record defines the characteristics of the main channel. The elements
on this record are the channel length, channel slope, channel roughness,
and geometry of the channel. All of the values were measured and
calculated values. The channel roughness (‘n’ value) was chosen based
on the site conditions as discussed in Section 5.2. Per the HEC-1
manual, the ‘n’ value that best represents the channel was chosen. The
‘n’ value of 0.032 for the channel bottom was chosen to best represent
the channel characteristics. Also, this value is conservative, as it results
in a higher estimate of peak flows. The HEC-1 model was calibrated to
the HEC-RAS hydraulic model as accurately as possible. However, the
HEC-1 model is simplified by using average dimensions of the channel

to account for the irregularity in the channel dimensions.

SE Record

This record is used for defining the parameters to facilitate routing of
flows through a storage basin. The elements on this record are the
elevations corresponding to values in the same field in the SV and SQ
Records. These values are obtained from the detention basin elevations
and/or head water elevations where storage routing is proposed. Please
refer to Appendices D and F for the detention basin calculations and

routing calculations, respectively. Please note that the ¢levation values
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are extrapolated for modeling purposes to determine the headwater

elevation over the weir and the limits of inundation.

SV Record

This record is used for defining the storage volumes in the storage
routing of flows. These values are obtained from the storage volumes at
different elevations of the ponding at the control structures provided as
defined by the SE Records. These values are calculated and are provided
in Appendix F. Please note that the storage volumes are extrapolated to

represent the proposed detention volumes.

SO Record

This record is used to define outflow discharge data for storage routing.
Please refer to Appendix F for the rating curves for storage intervals.
The elements in this field indicate the discharge at different stages for the

proposed structures. Appendix F includes calculations for weir flows.

Parameter Changes for Developed Conditions

The parameter changes depicting the developed conditions are based on the
guidelines provided in the DS&PM. The drainage basins were divided into sub
basins to represent the developed conditions where necessary. The percent
impervious used in the HEC-1 modeling was increased to depict the developed
conditions.  For the on-site developed conditions, effective impervious
percentages were calculated utilizing Figure 2.2-16 “Percent of Irnpervioué Area
vs. Dwelling Units/Acre” in Chapter 2 of the old DS&PM. Please refer to
Appendix A for a copy of this figure. Based on the lot sizes (average lot size =
101,500 sq.ft) and dwelling density of 0.37 du/acre, an effective impervious
percentage of ten percent (10%) was used for the proposed developed areas in the
HEC-1 model. An effective impervious area of ten percent (10%) was used for
the developed areas within the project Site, while zero percent (0%) was used for
the current and proposed undeveloped areas. A weighted percent impervious
value was used in the HEC-1 model for each drainage basin, based on the

proposed developed and undeveloped areas.

23 Final Drainage Report
Jor Sereno Canyon Phase !
WPH# 062654



WOOD/PATEL

5.1.3

5.1.4

Rational Method
The Rational Method was used to compute peak discharges for watersheds less
than or equal to 160 acres, as a comparison with HEC-1 results. Parameters
necessary for this procedure are measurement of drainage sub basin areas, runoff
coefficient (“C” values), and calculation of rainfall intensity. Runoff values are
calculated using the following 100-year “C” values:

= 0.56 for undeveloped desert land with slopes less than ten percent (10%) -

Hydrologic Soil Group D.
» (.59 for single family residential area R1-130 — Hydrologic Soil Group D.

These values are based on Figure 4-5 “Runoff Coefficients for Use with Rational
Method™ in the DS&PM. This figure is included in Appendix A. The Maricopa
County Flaod Control District’s Drainage Design Management System (DDMS)
software, or the ‘Rational for Windows’ computer program, was used to

determine the peak discharges by Rational Method.

Stormwater Storage

Based on the City of Scottsdale’s Drainage Ordinance storm water storage
requirements, on-site storm water storage is proposed to be provided for 100-
year, 2-hour storm events. The Rational Method is used to estimate the 100-year,
2-hour storm water storage volumes. 100-year, 2-hour storm water retention
volume is to be provided for the proposed development. The precipitation values
for the 100-year, 2-hour storm event were obtained from the NOA4A Atlas 2
Volume VIII maps. The equations used to calculate the required and provided

retention volumes are presented below.

5.1.4.1 Required Retention Volume

Retention volume required for the 100-year, 2-hour event is:
P
Vrsgumap = C*(E]*A

Where:
* Vs the required retention volume in acre-feet..
= ( is the weighted “C” coefficient; 0.59 for the proposed developed

arcas.
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* P is the precipitation in inches for the 100-year, 2-hour rainfall;
2.82 inches for the proposed developed areas.
= A s the drainage area in acres.
5.1.4.2 Provided Retention Volume
Retention volume provided for the 100-year, 2-hour event is:

Vmormm = l:(Al ;&]*(ELEV, - ELEVl )}

Where:
=  Vis the provided retention volume in acre-feet.
* A is the contour area in acres.
= ELEV is the contour elevation.

Section 3.3 of this report describes the storm water storage provided
through proposed detention basins. Assumptions that were made when
determining provided volume were maximum side slopes of 3:1. Please

refer to detention basin volume calculations in Appendix D.

5.2 Hydraulic Procedures

5.2.1

Hydraulic Analysis of Open Channels

The U.S. Army Corps of Engineers’ HEC-RAS computer program was used for
the hydraulic analysis of the washes greater than 50 cfs. HEC-RAS was used to
determine the 100-year water surface elevations. Cross sections were placed
such that significant variations in the channel cross-sectional geometry are
adequately represented. The Manning’s ‘n’ value was estimated using the
Cowan Method, based on the following parameters:

Channel material,

Degree of irregularity,

Effects of obstruction,

Vegetation,

Variations in channel cross section, and

Y V. VvV ¥ ¥

Degree of meandering.

The investigation of the site photos presented in Appendix A, and aerial photos

provided on Plate 6, indicated gradual variations in channel cross sections within

WOOD/PATEL
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the Site and a minor degree of meandering. The vegetation on the Site was
minimal, due to the wild fire that occurred recently, and is typical of the local
desert climate. The channel material was coarse gravel and the degree of
irregularity was minor. Based on the above, ‘n’ values of 0.032 and 0.045 were
chosen for channel bottom and channel over banks respectively. Site photos
have been included representative of on-site washes that support the “n” value

determination. The site photos are included in Appendix A.

Cross sections were placed such that significant variations in the channel cross-
sectional geometry are adequately represented. Due to the steep slopes on the
project Site, it was not feasible to put enough cross sections such that the
difference in energy grade elevations is less than 1 foot between cross sections.
The HEC-RAS computer program gives a warning message for a difference in
encrgy grade clevation of greater than 1 foot between cross sections. Hence, a
wash was analyzed at an elevation difference of 1 foot to demonstrate the impact
of additional cross sections on the HEC-RAS analysis. It was found that
increasing the number of cross sections did not impact the flow depths, as long as
adequate cross sections representative of the geometry of the channel are

ncluded.

Hydraulic Analysis of Culverts

For analysis of culvert roadway crossings, the computer program HY-8 was used
for final design. HY-8 is a culvert analysis program that was developed for the
Federal Highway Administration. Site characteristics and flow are entered into

the program and the resulting flow regime and headwater values are calculated.
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6.0 DRAINAGE PLAN REQUIREMENTS

6.1 Drainage System Requirements
The existing drainage patterns will be maintained in their natural location and condition,
where possible. The Site is being developed as large custom lots with an average lot size
of 101,500 sq.ft. As lots are developed, individual lot engineering will be required to
provide drainage documentation to substantiate the development of the lot. In the event
of any future development within the off-site watershed areas, it will be the responsibility
of the future developer to attenuate the post-development flows and volume to at or

below the pre-development values.

6.2 Easement Requirements
Where flows from the 100-year storm event are greater than 50 cfs, drainage casements
will be provided. In addition, drainage easements shall be dedicated to the limits of

mundation for the 100-year, 2-hour storm event in each retention basin.

6.3 Roadway Crossing Requirements
In all cases, the depth of flow over streets will be in accordance with the City of

Scottsdale Flood Plain and Drainage Ordinance.

6.4 Maintenance
Ongoing maintenance of the designed or recommended drainage systems is required to
preserve the design integrity and purpose of the drainage system. Failure to provide
maintenance can prevent the drainage system from performing to its intended design
purpose and can result in reduced performance. It is the responsibility of private
developers, homeowner associations, etc. to maintain facilities on private property within
all drainage easements, private streets, and rights-of-way, unless accepted by the City for
maintenance. A regular maintenance program is required so that drainage systems
perform to the level of protection or service as ]Srescnted in this report and the project’s

plans and specifications.
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6.5 Scour Protection
Scour protection is provided at all culvert crossings within the Site. Scour protection in
the form of loose rock 1ip rap is specified at culvert inlets and outlets. Rip rap size,
dimensions, and thickness are based on hydraulic conditions at the culvert outlets. Rip

rap calculations are included in Appendix F — Hydraulic Calculations.

6.6 Annual Sediment Yield
Sediment yield is defined as that portion of eroded material that travels through a
drainage system to a downstream measuring or control point (Bureau of Reclamation,
1987). The units used for this study are acre-feet/square mile/year (ac-ft/sq.mi./yr.). The
prediction of sediment yields is not an exact science. Many complex variables influence
the eroston process, and any sediment yields analysis requires considerable engineering
judgment. For this reason, two (2) methods were used to arrive at a conservative estimate
of the average annual sediment yield rate. The following provides a detailed discussion

of each method and its results.

Sediment yield was calculated using the Pacific Southwest Inter-Agency Committee
(PSIAC) method. This method was obtained from the following source: Pacific
Southwest Inter-Agency Commiittee, Report of the Water Management Subcommittee on
Factors Affecting Sediment Yield in the Pacific Southwest Area and Selection and
Evaluation of Measures for Reduction of Erosion and Sediment Yield, October 1968.

Nine (9) factors are evaluated in determining the sediment yield classification. These are
geology, soils, climate, runoff, topography, ground cover, land use, upland erosion, and
channel erosion and sediment transport. Characteristics of each of the 9 factors, which
give that factor high-, moderate-, or low-sediment yield, are evaluated and the factor is
assigned a numerical value representing its significance in the yield rating. The yield
rating is the sum of values for the appropriate characteristics for each of the nine factors.
For the purpose of avoiding complexity, the factors are generally described as
independently influencing the amount of sediment yield. Table 7.6 provides the sediment

yield classification based on sediment yield rating.

i i i —
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Table 7.6
Sediment Yield Classification Table
Classification Rating Sediment Yield acre-ft/sq. mile

1 > 100 : 3.0

2 75 - 100 1.0-3.0

3 30-75 05-1.0

4 2550 02-05

5 0-25 <0.2

Application of the 9 sediment yield factors to the watershed discussed in this report

generated a total numerical rating of 77 to 85, the actual rating being dependant upon the

interpretation of the guidelines that are used to assign rating values to each factor.

Regardless of the actual number, i.e. 77 or 85, both values fall within Classification 2 (75

- 100), which indicates a sediment yield range of 1.0 to 3.0 ac-ft/sq.mi./yr.

6.6.1

6.6.2

Bureau of Reclamation Sediment Surveys
The 1987 edition of Design of Small Dams (BuRec) publishes data on sediment
measurements from 28 reservoirs in semi-arid regions of the United States. A

regression line through these data points produces the following equation:
O, =1.84 4%
Where:

Q; = annual sediment yield (ac-ft/sq.mi./yr.)

A = drainage area (sq.mi.)

Using a drainage area size of 1.95 sq.mi., this equation predicts an annual

sediment yield of 1.57 ac-ft/sq.mi./yr. or 4,920 cubic yards.

Recommended Annual Sediment Yield

In consideration of the complex processes under investigation, the two (2)
methods used exhibit fairly good agreement. Based on comparison of sediment
yield calculations to actual sediment yield measurements, Renard & Stone
(1981), concluded that “the PSIAC method appears to give the best results for the
amount of work required to make the estimate.” Based on the results of the

sediment yield equations, a design value of 1.6 ac-ft/sq.mi./yr. was selected.
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6.6.3 Short-/Long-Term Aggradation, Degradation, Local Scour, and Deposition
Sediment transport analyses need to distinguish between short-term and long-
term changes. Short-term changes are event specific and occur to some extent
during each flood hydrograph. Examples of short-term changes would be local
scour, general scour, bend scour, bedform troughs, and to some extent low-flow
channe] incisement. With the exception of low-flow channel incisement, any
visual signs of these processes may be difficult to detect after the flow has
subsided. Short-term scour processes can usually be quantified with empirical

and/or theoretical relationships.

Vertical incisement of the channel bed can occur in response to the following six
(6) processes:
1. Long-term degradation,
Local scour,
General scour,

2

3

4. Bend scour,
5. Low-flow channel incisement, and
6

Antidune troughs.

‘Precise prediction of long-term channel impacts can be much more elusive than
their short-term counterparts because of the time span involved and the numerous
variables that impact long-term changes. The major drainage corridors within the

project site will be designed as protected channels.

6.7 Protective Devices
Roadway crossing culverts will incorporate rip rap at both the inlet and the outlet to
dissipate energy and provide flow line scour protection. Retention basins upstream of the
roadways will incorporate a protected overflow area (using native rip rap and filter
fabric) in the event of overtopping. The bleed-off pipes will aiso incorporate rip rap

protection,
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7.0 CONCLUSIONS

7.1 Phase 1 Project

1.

10.

1.

WOOD/PATEL

The Site is located within FEMA Zone “X" (shaded) and Zone “D”, as shown on
Piate 5.

The major watercourses traversing through the project will be maintained in their

natural location and condition, and will not be re-aligned wherever possible.

Drainage corridors have been designated for the identified washes in accordance with

the appropriate City of Scottsdale ordinance requirements.

Storm water storage is provided for the 100-year, 2-hour storm water event through
detention basins. The stormwater will be drained within 36 hours through bleed-off

pipes with orifice plates at a rate not greater than 1.5 cfs.

Online detention on the upstream side of the road culvert crossings and other
strategic locations reduces post-development peak flows for the 2-year, 10-year, and

100-year, 6-hour storm events to at or below pre-development flows.

Detention basins were designed to detain runoff at a depth of up to seven and a half
feet (7.5”) in order to meet the volume provided requirements, and due to ESL and

NAQOS constraints.

The design of hydraulic structures is based on generally accepted engineering

practices and in accordance with City of Scottsdale’s requirements.

The drainage for the local residential roadways has been designed consistent with
City of Scottsdale Ordinance 37-42(4) for the allowable depth of water on the street

when the street is being utilized as a water carrier.

Ongoing maintenance is required for all drainage systems in order to assure design

performance.

All low floor elevations are to be designed to be above the 100-year water surface

elevation.

It is the responsibility of the individual lot engineer preparing the individual grading

and drainage plans for development of the home site to set low floor elevations.
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7.2 Project Phasing
1. Phase 1 does not adversely impact the future phases of Sereno Canyon and adjacent
properties.

2. Drainage structures proposed to be constructed with Phase 1 are designed for the

ultimate conditions consistent with the Master Drainage Report.
WOOD/PATEL 12 Final Drainage Report
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Site Photo Vicinity Map
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Soil Survey Data



TABLE 15.--350IL AND WATER FEATURES--Centinued

Soil Survey

" Flooding Bedrock Cemented Risk of corrosion
| name and Hydro- [ pan
B symbol logie} Frequency \ Duration |Months |Depth]| Hardness]Depth| Hardness|Uncoated [Concrete
— group : steel
- H In In
g,
Fommmmmmmmee=| B P —— -— —_— 360 | —— —_ - High-——— Low.
177 B Rarg————m—m—- - -— —_— >80 | ——= -— | —= High-———|Low.
salcareous
harea s am e B Rarg-—————- —— — >6¢ | —- —_—— ] - High———— Low,
ilaraous
2
- D NOM @ e - -— — 20-40|Harg | High--—-=|Low.
nbhurg--——--==~ D Nong=-—-—-———= —_— —— 3-20)Seft -— | — High————- Low,
e
A - e D None=—~—————- - - 20-40|Hard —_— | —== High=-=——m Low.
NHUP G = D None-—==——=- - -— 3-20|Soft -_— - High-—~——|Low.
outarop.
TS I Ja—— D [ 1 ——— — ——— Y+ I — 4'-20| Thiek High==——-2| Low.
nentalev———— c Norng=——————- —— ——- >60 | —— -_— ] - High=———|Low,
;Ukcl ----------- B Nong-=—————— -— — >60 | -— ——— - High~————|Low,
l agle—=--=——| D ]None—————==m — _— >60 -— 4-20{Thick High————-|Low,
Whalty Variant—- D None———————- — -_— >6Q —_— 5-28{ Thick High————Lowy
ll:---——-—-«--——- D Rape—mm———-=m -—_ —_— 260 | -—— -— | - High-—— Low,
1, a9
[Py L TE— 8 |None———mmenm —— -— 60 | -— — | == High—n—[Low.
| AlQ==m=em——] D | 15) V- S—— —_— | - >60 | -—- 5-2C|Thick High—————|Low.
o, 71 .
Ehbeemnem e B Nong———————— — —— >60 | ——- —-—= [ === High=em—— Low.
L B Nonew——m—m=v —-— -_— >60 | -—- —— | —— High—-———~ Low.
] A LE
ffmmmmac——=e| D |Kone-m——m———— — — 6-20|Hard —_— | - High——---|Law,
autarop,
LK} .
- ———————— ———— c None-———=————o _— —— »60 _— 20-4¢| Thick High-—=——— Law.
A v e e — D None=—==———— — —_— >60 - 4-20(Thick Hligh=———=— Law.
4, 77, 78, .
- ————— -—— B Nong—===———— -— —_—— >60 ——— -— — High=—m—— Law,
11
Nie:
gllrrmnaee——| B Nong— = am e —— —— 260 | ~—- — ] —- High-———=1Law,

l. s {ootnote at end of table.




FCDMC Rainfall Data



Flood Control District of Maricopa County

Rainfall Data

fraye 1 12/14/2004

Primary Zone Number: 7 Latitude: 0.0 Elevation: 0

Short Duration Zone Number: 8 Longitude: 0.0

Point values (in)

Duration 2-Yr 5Yr 10-Yr 25-Yr 50-Yr 100-¥r
5 MIN 0.38 0.46 0.52 0.60 0.66 0.73

10 MIN 0.57 Q.70 0.78 a.91 1.01 1.11
15 MIN 0.70 0.587 0.99 1,16 1.29 1.43
30 MIN 0.92 1.16 1.33 1.56 1.75 1.94

1 HOUR 1.12 1.43 1.64 1.85 219 2.42
2 HOUR 1.27 1.62 1.87 2.24 2.48 274
I HOUR 1.38 1.75 2.0 2.38 2.67 2.96
6 HOUR 1.57 2.00 229 2.71 3.04 3.37
12 HOUR 1.81 2231 2.66. 315 353 3.91

24 HOUR ) 2.05 2,62 3.02 3.58 4.02 4.45

{raindata)
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Runoff Curve Numbers and Percent Impervious Area Chart



. . GRADING & DRAINAGE

2. Infiltration

Infiltration or soil losses will be determined using Green and Ampt (G&A) procedures per
FCDMC Hydrology Manual. Use the most recent published SCS soil survey maps of the
area to determine the hydrolegic soil group or surface soil texture for the G&A procedures.
Use USDA Natural Resources Conservation Services (previously the Soil Conservation
Services) maps, Soil Survey of Aguila-Carefree Area, Parts of Maricopa and Pinal Counties,
or the Soil Survey of Eastern Maricopa and Northern Pinal Counties, Arizona; depending on
what part of the city you are iocated.

3. Runoff Curve Numbers

Where detailed mapping is not available from the SCS or other sources, the use of curve
numbers is acceptable. When using runoff curve numbers (ROCN) within Scottsdale:

1. Assume poor hydrologic condition and desert shrub cover type for natural undisturbed
desert conditions in Figure 4-6.

2. Forlawns, golf courses, and other grassed open space areas, assume good condition
in Figure 4-7 to determine the ROCN. Then adjust the ROCN to antecedent moisture
condition iit (use Figure 4-8).

3. For developed conditions, increase the percent impervious on the LS card without
changing the ROCN (except in the case of grassed areas, in which the curve number
should be adjusted up according to the above). Use the actual or estimated percent
impervious; a minimum of 85 percent for commercial and 72 percent industrial.

e R R R R e R
- TOEE O ; 5 By
UNOEF:CURY X SEMIARID RAN
‘ Hydrologic Curve Numbers for
Cover Type and Hydrologic Condition y ] Hydrologic Soil Group
Condition 3
A B C D
Herbaceous; mixture of grass, weeds, and low- Po?r 80 87 93
growing brush, with brush the minor element Fair 7 81 89
Good 62 74 85
Qak-aspen: mountain brush mixture of oak brush, Poor 66 74 79
aspen, mountain mahogany, bitter brush, maple, Fair 48 57 63
h -
and other brus Good 30 [ 41 | 48
Pinyon-juniper: pinyon, juniper, or both; grass Po?r 75 85 89
understory Fair 58 73 80
Good 41 61 71
Poor 67 80 85
Sagebrush with grass understory Fair 51 83 70
Good 35 47 55
Desert shrub; major plants include saltbush, Poor 63 77 85 88
greasewood, creosote bush, blackbrush, bursage, Eair 55 72 81 86
Palo Verde, mesquite, and cactus Good 49 63 79 84

! average Runoff Condition, and 1, = 0.28.

*Poar: < 30% ground cover (litter, grass, and brush overstory)
Fair: 30 to 70% ground cover (not applicable in Scottsdale)
Good: >70% ground caver {not applicable in Scottsdale)

* Curve Numbers for Group A have been developed only for desert shrub

FIGURE 4-6. RUNOFF CURVE NUMBERS FOR ARID & SEMIARID RANGELANDS

DESIGN STANDARDS & POLICIES MANUAL
-City of Scottsdale - July 2006
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Resistance Factor for Overland Flow



The model requires that at least cone overland flow plane and one main
channel be used in kinematic wave applications. In the above example, fewer
elements might have been used depending on the level of detail required for
the hydroleogic analysis. :

3.5 Base Flow

Two distinguishable contributions to a stream flow hydrograph are direct
runoff (described earlier) and base flow which results from releases of water
from subsurface storage. The HEC-1 model provides means to include the
effects of base flow on the streamflow hydrograph as a function of three input
-parameters, STRTQ, QRCSN and RTIOR. Figure 3.8 defines the relation between
the streamflow hydrograph and these variables.

Table 3.8
Typical Kinematic Wave/Muskingum-Cunge Data

Overland Flow Plane Data

Average
Overland Flow Slope Roughness Percentage of
[dentification Length (ft) 1t/ 1) Coefficient Subbasin Area
Pervicus Area 200 .01 3 80%
Impervious Area 100 .01 .1 20%
Channel Data
Channel Channel Caontributing
Length Slope Channel Area
(ft) (ft/1t) Roughness (sq mi} Shape
Collector Channel 500 .005 .02 .06 2.0 () (Diameter)
Coallector Channel 1600 .001 015 .25 2.0 (ft) (Diameter)
**Main Channel 4000 .001 .03 Lo * Trapezoidal

* Main channel always assumed to service total subbasin area.

** Note main channel 'may be eight-point cruss section when using Muskingum-Cunge routing,
Muskingum-Cunge and kinematic wave channel elements cannot be inter-mixed.

37



Runoff Coefficients for use with Rational Method



GRADING & DRAINAGE. : .

% G :
LAND USE Hydrologic Soil Group
Composite Area-wide Values B (s D
Commercial & industrial Areas | 0.90
Residential Areas-Single Family (average lot size) ‘
R1-1-1901 ' 0.33 0.50 0.58
R1-130 0.35 0.51 0.59
R1-70 0.37 0.52 0.60
R1-43 0.38 0.55 0.61
R1-35 (35,000 square feet/lot) 0.40 056 . 0.62
R1-18 (18,000 square feet/lof) 043 0.58 0.64
R1-10 (10,000 square feet/lot) 047 0.62 0.67
R1-7 (7,000 square feet/lot) 0.51 0.64 0.70
Townhouses (R-2, R-4) 0.63 0.74 0.78
Apartments & Condominiums (R-3, R-5) 0.76 0.83 .87

Specific Surface Type Values
Paved streets, parking lots (concrete or asphait), roofs,

driveways, etc. 095

Lawns, golf courses, & parks (grassed areas) 0.33 0.56 0.66
Undisturbed natural desert or desert landscaping (no

impervious weed barrier) 0.31 0.48 0.56
Desert landscaping (with impervious weed barrier) 0.83 0.83 0.83
Mountain terrain ~ slopes greater than 10% 0.70 0.70 0.70
Agricultural areas (flood-irrigated fields) 0.20 0.20 0.20

FIGURE 4-5. RUNOFF COEFFICIENTS FOR USE WITH RATIONAL METHOD

D. The Army Corps of Engineers’ HEC-1 Computer Model

HEC-1 procedures are applicable for any watershed area over 160 acres and up to 100

square miles in size. HEC-1 is required for analyzing drainage areas over 160 acres in

size. HEC-HMS is not an acceptable substitute for HEC-1. Minimum required submittals
when using HEC-1 are:

s A printout of the input data

e A schematic (routing) diagram of the stream network

+ The runoff summary output table

« Electronic input file(s), on CD or floppy

« Supporting Documentation and Source Material for parameter selection

s HEC-1 models shall be submitted without warnings or error messages.

* Adjustments to the modeling parameters made to address warnings and error
messages will have a narrative section to detail the impact of the adjustments on the
output.

1. Precipitation

Precipitation values for HEC-1 modeling shall be determined using the Flood Control
Manual, specifically PO and JD records for point rainfall and area reduction factors: Capital
Projects shall use the ADOT manual and methodology when specified. Precipitation values
are to be obtained from the Isopluvial maps for the specific frequency desired (see’

Appendix 4-D).

DEsIGN STANDARDS & PoLICIES MANUAL
City of Scottsdale — July 2006




Hydraniic Design Criteria



. . GRADING & DRAINAGE

Drainage Feature

10 Year 50 Year 100 Year
Contain runoff below the
Contain runoff within street building’s finished floor.
. curbs. Runoff to be confined fo
Street with Curb & For collector and arterial N/A road rights-of-way or fo
Gutter streets maintain one 12- drainage easements. [37-
foot dry driving lane in 42, (4)) dmax=8inches
each direction. above the streetf. [37-42,

{4)

Street without Curb & | Contain runoff within

Gutter roadside channels with .

] . water surface elevation N/A gra‘:;nguase?%et with Curb
(Dirt Roads, Ribbon | pelow roadway pavement's :
Curbs) subgrade.

Use storm drain systems if
100-year runoff inundates
building’s first floor.

Sweet with Storm Drain| B e ot NA Catoh basins, scuppers,

System exceeds streetycapacity. efc. fo be provided to
remove water so as not to
exceed dmax =8 inches.
[37-42, (4)]

Runoff to be conveyed by | Runoff fo be conveyed by
g:;%zsel?gfaacig:vert or culvert or bridge under culvert and by ﬂovf' over
Collector & Arerial N/A road with no flow the road with maxirmum 6-
Streets overiopping the road. [37- linch flow depth over the

42, (3)a. 2] road. [37-42, (3)a. 2]
Cross Road Culvert or | Runoffto be conveyed by |, o 25-year frequency
Bridge for Local and | culvert or bridge under storm runioff to be
Minor Collector Streets | 0ad with no flow conveyed by culvert or

g;ergop P ;ng the road. [37- bridge and by flow over | Maximum depth over road
«(3)a.1] the road with maximum 6- |12 inches.

inch fiow depth over the
road. [37-42, (3} a.1]

All lots and structures must

Any street or i
watercourse crossing be accqss:ble by at least 1
. route with the depth of flow
that provides the only N/A N/A no greater than 1 foot
eaxr:ea: ess to residential during the 100-year runoff
) avent. [37-42, (3)a. 3]
FEMA Floadpilain
P N/A N/A 100-year peak discharge

Channel (1)
Open Channel for Off-
site Flow through N/A N/A 100-year peak discharge
Development

. : 100-year 2-hour storm for
gg;mfgf Fretention N/A NIA determining on-site

ge Basin retention volume

FIGURE 4-2.  HYDRAULIC DESIGN CRITERIA

DEesIGN STANDARDS & POLICIES MANUAL
City of Scottsdale ~ July 2006
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APPENDIX B

Existing Condition Hydrologic Calculations
2-year HEC-1 Model
10-year HEC-1 Model
100-year HEC-1 Mode]



2-year HEC-1 Model
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FLOOD HYDROGRAPH PACKAGE (HEC-1)
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VERSION 4.1
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U.S. ARMY CORPS QF ENGINEERS
HYDROLOGIC ENGINEERING CENTER
609 SECOMD STREET
DAVIS, CALIFORNIA 95616
(916} 756-1104
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THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HECL (JAN 73), HECLGS, HECIDB, AND HECLKW.

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.

THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS

DATED 2B SEP 81. THIS IS THE FORTRAN77 VERSICON

NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,

DS5:READ TIME SERIES AT DESIRED CALCULATION INTERVAL
KINEMATIC WAVE: NEW FINITE DIfFERENCE ALGORITHM

LOS5 RATE

GREEN AND AMPT INFILTRATION

1 HEC-1 INPUT PAGE 1
LINE I0....... 1....... oo [ TP 4....... S 6..... P S . JA 9...... 10
1 1o SERENO CANYON PHASE 1
2 1o HEC-1 MODEL FOR SERENO CANYON
3 o 2-YEAR, 6-HOUR STORM
4 (1] RAINFALL FROM NOAA ATLAS
5 ID SC$ CURVE NUMBER SOIL LOSS PARAMETERS
& ID KINEMATIC WAVE HYDROGRAPH ROUTING
7 I EXISTING CONDITIONS
g 10 SERENO CANYON PHASE 1 INCLUDES DRAINAGE BASINS E1,€2,FI,FZ,F3,G,HL, L, M,N
i
10 I PREPARED BY WOOD/PATEL, 8.21.2006
11 Ip FILE NAME: EX-2.DAT
12 1D
*DIAGRAM
13 IT 2 900
14 10 5
15 o .01
16 PH .38 0.7 1.12 1.27 1.38 1.57
"
17 KK E1l
18 KM RUNOFF FROM SUS-BASIN E1
19 BA .061
20 LS 88
21 UK 400 .02 0.13 100
22 RK 2050 .013 .032 TRAP 7 5
23 KO 22
24 KK E2
25 KM RUNOFF FROM SUB-BASIN E2
26 BA .046
27 LS 88
28 UK 200 .02 0.13 100
29 RK 2370 013 .032 TRAP 10 5
30 Ko 22
31 KX  COMBE
32 KM COMBINE SECTIONS E1 AND E2
33 HC F3
34 KO 22
*
35 KK F1
6 KM RUNQFF FROM SUB-BASIN FL
37 BA .036
38 LS B8
39 UK 225 018 0.13 100
40 RK 2500 0Lz 032 TRAP 7 5
41 Ko 22
i HEC-1 INPUT PAGE 2
LINE ) 4 TR l....... 2. kP [ T | RN Boovunnn R 8.......9...... 1¢
42 KK F2
43 KM RUNOFF FROM SUB-BASIN F2
44 BA .014
45 LS 133
46 UK 200 .018 0.13 100
47 RK 1440 .028 .32 TRAP 6 5
48 Ko 22
*
49 KK F3
50 KM RUNQFF FROM 5UB-BASIN F3
51 BA 013
52 LS 88
53 UK 225 .018 0.13 100
Page 1



INPUT

LINE
NO.
17

24

31

35

52

49

56

63

70

77

84

91

KK
KM
HC
2z

850

.026

.032

G
RUNOFF FROM SUB-BASIN G

0.016

400
720

H1
RUNOFF FROM SUB-BASIN H1

059

375
2210

88
.02%
.022

88
025
.019

0.13
-032

0.13
-032

L
RUNOFF FROM SUB-BASIN L

0.0099

113
450

83
.018
.012

0
0.13
-032

M
RUNOFF FROM SUB-BASIN M

0.015

137
960

B8
.018

Y
0.13
032

N
RUNOFF FROM SUB-BASIN N

0.01

117
1036

CLEAR

88
.018
.012

0
.13
.032

CLEAR HYDROGRAPH STACK
8

SCHEMATIC DIAGRAM OF STREAM NETWORK

(V) ROUTING
(.) CONNECTOR
E1l

{--->) DIVERSION OR PUMP FLOW

EX-2.0H1
F 5
22
100
TRAP 4 5
22
100
TRAP 8 5
22
100
TRAP S 5
22
100
TRAP 4 5
22
HEC-1 INPUT PAGE 3
PRI F. TOPI - N SETTRETY : NU, 9......10
100
TRAP S 5
22

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

F2

(***) RUNOFF ALSO COMPUTED AT THIS LOCATION
L r AR A AR AR A AT TTAFARARKRAFARRART AT Lw

*

*
E 4
*
*

FLODD HYDROGRAPH PACKAGE
un 1998

VERSION 4.1

(HEC~1}

*
'
*
*

HL

. L

. . M

. N
EETELEEEIA ST I LRSS TR s st sl ]
- -
® U.5. ARMY CORPS QF ENGINEERS *
* HYDROLOGIC ENGINEERING CENTER *
* 609 SECOND STREET =
* DAVIS, CALIFORNIA 95616 *

prage 2
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EX-2.0M1
* RUN DATE O050ECO6 TIME 13:42:36 * * (916) 756-1104 *
* * u *
thtkErrrtr itttk RE A ORI AR A AR RE AN LS RRER AR AR SR ARG AR R AT SRR A A Ak

SERENO CANYON PHASE 1

HEC-1 MODEL FOR SERENO CANYON

2-YEAR, B-HOUR STORM

RAINFALL FROM NOAA ATLAS

5C5 CURVE NUMBER SQIL LOQSS PARAMETERS

KINEMATIC WAVE HYDROGRAPH ROUTING

EXISTING CONDITIONS

SERENO CANYON PHASE 1 INCLUDES DRAINAGE BASINS EL,E2,Fl,F2,F3.G.,H1.L.M,N

PREPARED BY WOOD/PATEL, B8.21.2006
FILE NAME:; EX-2.DAT

14 10 QUTPUT CONTROL VARIABLES

IPRNT 5 PRINT CONTROL

IPLOT 0 PLOT CONTROL

QSCAL 0. HYDROGRAPH PLOT SCALE

T HYDROGRAFPH TIME DATA

NMIN 2 MINUTES IN COMPUTATION INTERVAL
IDATE i 0 STARTING DATE

ITIME 0000 STARTING TIME -

900 NUMBER OF HYDROGRAPH ORDINATES

NDDATE 2 0 ENDING DATE

NDTIME 0558 ENDING TIME

ICENT 19 CENTURY MARK

COMPUTATION INTERVAL .03 HOURS

TOTAL TIME BASE 29.97 HOURS

ENGLISH UNITS

DRAINAGE AREA SQUARE MILES

PRECIPITATION DEPFTH  INCHES

LENGTH, ELEVATION FEET

FLOW CUBIC FEET PER SECOND

STORAGE VOLUME ACRE~FEET

SURFACE AREA ACRES

TEMPERATURE DEGREES FAHRENHEIT

15 10 INDEX STORM NO, 1
STRM 1.57 PRECIPITATION DEPTH
TRDA .01 TRANSPOSITION DRAINAGE AREA
16 PI PRECIPITATION PATTERN
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
o0 .00 .00 00 00 .00 00 .00 .00

00 00 .00 .00 .00 .00 .00 .00 .00 .00
.00 00 00 .00 .00 .00 .00 .00 .00 .00
.00 00 00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .01
.0l 1 oL .01 .01 .01 .01 01 .01 .01
.02 .02 .02 02 .03 .03 04 .06 .08 15
.15 .12 .07 0s .03 .03 .03 .02 .02 02
.01 .01 .01 01 .01 .01 .01 .01 O 0L
.01 .01 00 00 .00 .00 .00 .00 0o
.0¢ 00 .00 00 .00 .00 .00 .00 .00 .00
.00 oo -00 00 .00 - -00 .00 00
.00 .00 00 00 .00 00 .00 .00 00 00
.00 .00 .00 .00 .00 . .00 . .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 00 .00 .00 00 00 o0

KAk Akk KAk kkk KRR kkk kkdk kkE fkd FEr 424 ARk whk wkA Akd wad Ak kkd KAE kdkk ke ARk ok UK ARR WRE EER Fdd kkd kg kAR ke draw

AAkkAkhkkkhkkhEE

* *
17 kK * EL *
* *
dkkkkdkhkddhkiid
23 Ko OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QsCaL 0. HYDROGRAPH PLOT SCALE
IPNCH 0 PUNCH COMPUTED HYDROGRAPH
1ouT 22 SAVE HYDROGRAPH ON THIS UNIT
ISAVL 1 FIRST QRDINATE PUNCHED OR SAVED
ISAV2 900 LAST ORDINATE PUNCHED OR SAVED
TIMINT .033 TIME INTERVAL IN HOURS

dhkk KEE hfh R ARE whK AL khkE gma T ALF FRA KA ERd ARA AR REY AEd Fhd AAE Sdd Eid ad dad wew #ER Akk kkh RN ddk Fkdk kke ok

FX T R e

= *
24 KK * EZ *
* =
EARERARARAARAR
30 Ko QUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
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EX-2.0H1
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
IPNCH 0 PUNCH COMPUTED HYDROGRAPH

10UT 22 SAVE HYDROGRAPH ON THIS UNIT

I1SAvL 1 FIRST ORDINATE PUNCHED OR SAVED
I5AV2 900 LAST GRDINATE PUNCHED OR SAVED
TIMINT .033 TIME INTERVAL IN HOURS

wrn drt TEE kkk fdk Ahw gaw $ER WAW ASX AAX AXT AdF SXE FAE K44 Hhd kAR AAR AAW RRE AAN Ak EE AT Lhd AEE kkr ddr kdd wRE dkd dakk

KARARA AN hdkdk
* *
31 KK - COMBE  *
* *
dkdktttddrrTEW
34 ko OUTPUT CONTROL VARIABLES
TERNT 5 PRINT CONTROL
IPLOT O PLOT CONTROL
QSCAL Q. HYDROGRAPH PLOT SCALE
IPNCH 0 PUNCH COMPUTED HYDROGRAPH
IouT 22 SAVE HYDROGRAPH ON THIS UNIT
ISavl 1 FIRST ORDINATE PUNCHED OR SAVED
ISAVZ 900 LAST ORDINATE PUNCHED OR SAVED
TIMINT .033 TIME INTERVAL IN HOURS

FhEk hak kEd dkd FEd dgd gaa BEE KRR AEE AAE FEE AR RST AWE AR kkk Ak kkk kR RER RRE AWK ARk RAY kkk Add kAR WAR REE hkd hAr dkw

La s 2 2 L S22
* *
35 KK * FL =
* &
*hkkkk kot Adihkkth
41 KO OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
IPNCH 0 PUNCH COMPUTED HYDROGRAPH
I0UT 22 SAVE HYDROGRAPH ON THIS UNIT
I5AV1 1 FIRST ORDINATE PUNCHED OR SAVED
ISAV2 900 LAST ORDINATE PUNCHED QR SAVED
TIMINT .033 TIME INTERVAL IN HOURS

%% FOKRUT - WEWTOW RAPHSON FAZLEDFINED POINT ITERATION USED - ITERATION= 1

Ak Rk WER Rk ARk ko XAk AAS dhk kkd hhdk kkd kdkdr dhE KR Sk Afh WAE Daka abtad dbabd R Ak wkk R o AR Rk ddd ke RAT RN wAW

AAFRREAATIXNITAR
" *
42 KK * F2 ¥
" *
EEEL S22 TR DTS
48 K@ OUTPUT CONTROL VARIABLES
5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL D. HYDROGRAPH PLOT SCALE
IPNCH 0  PUNCH COMPUTED HYDROGRAPH
I0UT 22 SAVE HYDROGRAPH ON THIS UNIT
15Aav1 1 FIRST ORDINATE PUNCHED OR SAVED
ISAV2 900 LAST ORDINATE PUNCHED GR SAVED
TIMINT .033 TIME INTERVAL TN HOURS

R kg ERR AR RER ARD AAh AT RER ARt FhF kdd kLA HFE Akd kddk kWl Bkd Add ddkk kR EAE ERE kAKX Ak a KRR AR AAE AER dkd ga¥ kAR wek

AET R RS T R AR ARRY
* "
49 KK * F3 *
- "
AERAFE et ady
55 KO OQUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HWYDROGRAPH PLOT SCALE
IPNCH 0 PUNCH COMPUTED HYDROGRAPH
10UT 22 SAVE HYDROGRAPH ON THIS UNIT
ISAVL 1 FIRST ORDINATE PUNCHED OR SAVED
ISAV2 900 LAST ORDINATE PUNCHED OR SAVED
TIMINT .033 TIME INTERVAL IN HOURS

it Atd kEE AWk AAR kik w4 Akk kEF AEAh SA4 gad FEE wAE Rk dAt SES KAk KAT kA AR ARAE ARA KAF A3 RAF AAA ARA AAR RAR Awd bk dded

Page 4



EX-2.0H1
EX AL ST 1222 11 1
E3 *
56 KK * G *
* x
gk kkkkkkkh it
62 KO OUTPUT CONTROL VARIABLES
TPRNT 5 PRINT CONTROL
IPLOY 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
IPNCH 0 PUNCH COMPUTED HYDROGRAPH
I0UT 22 SAVE HYDROGRAPH ON THIS UNIT
I15AVL 1 FIRST QRDINATE PUNCHED OR SAVED
ISAV2 900 LAST ORDINATE PUNCHED OR SAVED
TIMINT .033 TIME INTERVAL IN HOURS

dkd ek drdk REE RAE hhh kdd AEA SAA ARE AR AAE AAA bk AR hRR ARk kAR kkd AAE Rk kdd BWE Fak AAE Adk Lkd kdd kdF ERE kAR RRE kkk

FESTATRRARAA A
* *

63 KK * HL *
* *

FAERAARERERARL

69 Ko OUTPUT CONTROL VARIABLES

IPRNT 5 PRINT CONTROL

IPLOT 0 PLOT CONTROL

QSCAL 0. HYDROGRAPH PLOT SCALE

IPNCH 0 PUNCH COMPUTED MYDROGRAPH
ouT 22 SAVE HYDROGRAPH ON THIS UNIT
15Av1 1 FIRST ORDINATE PUNCHED OR SAVED
ISAV2 900 LAST ORDINATE PUNCHED OR SAVED

TIMINT .033 TIME INTERVAL IN HOURS

Ahh kkd dkk WA FRR AAR AAA kkdk kad SEF Kbk BT aak AAW BAS RRA Rk vk Add AEE RAA Bk AR Gud AEE AhkE dkd ddd kkd Rk mew Fae kb

HAFAERT RNk Ak
- *
70 KK * L *
L] *
REARA N Ak krkkdd

IPRNT PRINT CONTROL

IPLOT 0 PLOT CONTROL

QSCAL 0. HYDROGRAPH PLOT SCALE

IPNCH 0 PUNCH COMPUTED HYDROGRAPH

IOUT 22 SAVE HYDROGRAPH ON THIS UNIT

ISAV1 1 FIRST ORDINATE PUNCHED OR SAVED

ISAV2 S00 LAST ORDINATE PUNCHED OR SAVED
TIMINT .033 TIME INTERVAL IN HOURS

Tha EAk wea HEE ARE kRN A%k ARR Aokk ARF Rkk Fdd o dkdk AN KRR RER AR AAR AAA A4 bdd ddd pEE RAR WAR SRR ARk dkk ddd AhE bk ARd Sk

AR hEEAELANSALE
* "
x

77 KK L
* *
EI 2R i st 4+ 422 224

83 Ko OUTPUT CONTROL VARIABLES
TIPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
IPNCH 0 PUNCH COMPUTED HYDROGRAPH
IoUT 22 SAVE HYDROGRAPH ON THIS UNIT
ISAVL 1 FIRST ORDINATE PUNCHED CR SAVED
ISAV2 900 LASYT ORDINATE PUNCHED OR SAVED
TIMINT ,033 TIME INTERVAL IN HOURS

KWh hkh Akk REE FEd Ehk Fhd AAA BAR AAN AR ARD kkk fak AEE KA FAT FTX Gow KAT AAR RAE KFE KAk Ak Sddk kv kkk Akk AR AAR kww Ry

dhkkt b e dky
* -]
N
B4 KK N+
L] *
fhAkdET T AT AL S NS

90 KO OUTPUT CONTROL VARIABLES
S PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPW PLOT SCALE
IPNCH 0 PUNCH COMPUTED HYDROGRAPH
0T 22 SAVE HYDROGRAPH ON THIS UNIT
ISAVL 1l FIRST ORDINATE PUNCHED OR SAVED
ISAV2 900 LAST ORDINATE PUNCHED OR SAVED
TIMINT .033 TIME INTERVAL IN HOURS

Page 5
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EX-2.0H1
RUNQFF SUMMARY
FLOW IN CUBIC FEET PER S£COND
TIME IN HQURS, AREA IN SQUARE MILES

PEAK  TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN MAXIMUM TIME OF

OPERATION STATION FLOW PEAK AREA STAGE MAX STAGE

+ 6-HOUR 24-HOUR 72-HOUR
HYDROGRAPH AT

+ EL 26. 3.43 4. 1. 1. .06
HYDROGRAPH AT

+ E2 7. 3.30 3. L. 1. .05
2 COMBINED AT

+ COMBE 49, 3.33 7. 2. 1. .11
HYDROGRAPH AT

+ Fl 19. 3.33 2. 1. 0. .04
HYDROGRAPH AT

+ £2 9. 3.27 1. 0. Q. .01
HYDROGRAFH AT

+ F3 8. 3,27 1. 0. 0. .01
HYDROGRAPH AT

+ G 7. 337 1. 0. 0. .02
HYDROGRAPH AT

+ H1 28. 3.37 4, 1. 1. N
HYDROGRAPH AT

* [N 8. 3.17 1. 9. C. .01
HYDROGRAPH AT

+ M 11. 3.20 1. 0. 0. .01
HYDROGRAPH AT

+ N 8. 3.20 1. 0. G. 01
8 COMBINED AT

CLEAR 85. 3.30 12, 3. 2. .17

-4+

SUMMARY OF KINEMATIC WAVE - MUSKINGUM-CUNGE ROUTING
{FLOW IS DIRECT RUNOFF WITHOUT BASE FLOW)
INTERPOLATED TO
COMPUTATION INTERVAL

ISTAQ ELEMENT oT PEAK TIME TO VOLUME DT PEAK TIME TO VOLUME
PEAK PEAK
(MIN) (¢Fs) (MIN) (IN) (MIN) (CFS) (MIN) [¢.1)]
FOR STORM = 1 STORM AREA (5Q MI} = .01
E1 MANE 1.85 25.97 206.70 .63 2.00 25.95 206.00 .63

CONTINUITY SUMMARY (AC-FT) - INFLOW= .0000E+00 EXCESS= .2057E+01 OUTFLOW= .2042£+01 BASIN STORAGE= .1G8LE-02 PERCENT ERROR=

FOR STORM = 1 STORM AREA (sQ MI) = .01
E2 MANE 2.00 27.30 196.30 .63 2.00 27.05 198.00 .63

CONTINUITY SUMMARY (AC-FT) - INFLOW= .0000E+00 EXCESS= .I551E+01 OUTFLOW= .1541E+01 BASIN STORAGE= ,5151E-03 PERCENT ERROR=

FOR STORM = 1 STORM AREA (SQ MI) = .01
F1 MANE 1.98 19.30 199.10 .63 2.00 19.19 200.00 .63

CONTINUITY SUMMARY (AC-FT) - INFLOW= .QO00E+00 EXCESS= .1214E+01 OUTFLOW= .1204€+01 BASIN STORAGE= .5067E~03 PERCENT ERROR=

FOR STORM = 1 STORM AREA (5Q MI) = .01
FZ MANE 1.71 8.55 195.83 .63 2.00 8.53 196.00 .63

CONTINUITY SIMMARY (AC-FT} - INFLOW= _0000E+00 EXCESS= .4722E+00 OUTFLOW= .#58GE+00 BASIN STORAGE= .1519E-03 PEACENT ERROR=

FOR STORM = 1 STORM AREA (5Q MI) = .01
F3 MANE 1.06 7.64 196.27 .63 2.00 7.63 196.00 .63

CONTINUITY SUMMARY (AC-FT) - INFLOW= ,Q000E+00 EXCESS= .4385E+00 OUTFLOW= .4352E+00 BASIN STORAGE= .1636E-03 PERCENT ERROR=

FOR STORM = 1 STORM AREA (5Q MI) = .01
G MANE 1.01 7.50 201.08 .63 2.00 7.49 202.00 .63

CONTINUITY SUMMARY (AC-FT) - INFLOw= _0000€+00 EXCESS= .5396E+00 OUTFLOW= _5361E+00 BASIN STORAGE= .3341E-03 PERCENT ERROR=

FOR STORM = 1 STORM AREA (5Q MI) = .01 ’
H1 MANE 2.00 27.81 202.87 .63 2.00 27.65 202.00 .63

CONTINUITY SUMMARY (AC-FT) - INFLOW= ,0000E+00 EXCESS= .1990E+01 OUTFLOW= .1974E+01 BASIN STORAGE= .1180£-02 PERCENT ERROR=

FOR STORM = 1 STORM AREA (SQ MI) = .01
L MANE .74 8.57 189.29 .63 2.00 B.42 19500 .63
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EX-2.0H1
CONTINUITY SUMMARY (AC-FT) - INFILOW= ,Q000E+00 EXCESS= .3339E+00 QUTFLOW= .3322E+00 BASIN STORAGE= .3873E-04 PERCENT ERROR=

FOR STORM = 1 STORM AREA (SQ MI) = .0l
M MANE 1.40 11.45% 191,90 .63 2.00 11.43 192.00 .63

CONTINUITY SUMMARY (AC-FT) - INFLOW= .Q000E+00Q EXCESS= .5059E+00 QUTFLOW= ,S5031E+00 BASIN STORAGE= .3639€-04 PERCENT ERROR=

FOR STORM = 1 STORM AREA (S5Q MI) = .01
N MANE 1.73 7.98 191.88 .63 2.00 7.94 192.00 .63

CONTINUITY SUMMARY CAC-FT) - INFLOW= .QQOQE+(Q EXCESS= 33736400 QUTFLOW= ,3355€+00 BASIN STORAGE= .5160E-04 PERCENT CRROR=

sev NORMAL END OF HEC-1 ***
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" -
*  FLOOD HYDROGRAPH PACKAGE {HEC-1)  *
» JuN 1998 *
® VERSTON 4.1 *
* £l
* RUN DATE  OSDECO& TIME 13:41:51 =
' *

FREAAxaaARRALEELY

R T EALA S AR A e A AR SR AL

EX-10.0H1

X 00000 X000
X X X X X
X X X X
SOCAMRK HRHA X

X x X X

X X X X X
X X 000X HXXXX

x
E><>c>cx:x b

E e e IS S T 2 R L S L St LT

oo

U.5. ARMY CORPS OF ENGINEERS
HYDROLOGIL ENGINEERING CENTER
609 SECOND STREET
DAVIS, CALIFORNIA 95616
(916) 756-1104

AR A A A A S AN AN AL AR AR TSRk E R

a*
RN N R

Sow o o

THIS PROGRAM REPLACES ALL PREVIOUS YERSIONS OF HEC-1 KNOWN AS HEC1 (2aN 73), HECIGS, HECIDB, AND HECIKW.

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 8l. THIS IS THE FORTRAN77 VERSION

NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE
DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL
NEW FINITE DIFFERENCE ALGORITHM

KIN

EMATIC WAVE:

SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,
LOSS RATEIGREENM AND AMPT INFILTRATION

HEC-1 INPUT PAGE 1
....... p I SR J ST R TR SIS . TP DO | ¢
SERENO CANYON PHASE 1
HEC-1 MODEL FOR SERENO CANYDN
10-YEAR, 6-HOUR STORM
RAINFALL FROM NOAA ATLAS
5CS CURVE NUMBER SOIL LOSS PARAMETERS
KINEMATIC WAVE HYDROGRAPH ROUTING
EXISTING CONDITIONS
SEREMQ CANYOM PHASE 1 IMCLUDES ORATHAGE BASING €1,E2,FL,F2,F3 .G WL, M.
PREPARED BY WOOD/PATEL, 8.21.2006
FILE NAME: EX-10.DAT
TAGRAM
2 900
5
.01
0.52 0.99 1.64 1.87 2.01 2.29
El
RUNGFF FROM SUB-BASIN EL
.061 .
a8
400 .02 0.13 100
205Q .013 .032 TRAP 7 5
22
E2
RUNQFF FROM SUB-BASIN E2
.46
28
200 .02 0.13 100
2370 .013 .032 TRAP 10 S
22
COMBE
coMBIgE SECTIONS E1 AND E2
22
F1
RUNDFF FROM SUB-BASIN F1
.036
88
225 018 0.13 106G
2500 .012 .032 TRAP 7 5
22
F2
RUNOFF FROM SUB-BASIN F2
.014
a8
200 .018 0.13 100
1440 .028 .032 TRg; [ 3
HEC-1 INPUT PAGE 2
oo F I 3. 4. ... 5. B....... Torninan Booas 9o 10
F3
RUNGFF FROM SUB-BASIN F3
.013
88
225 .018 0.13 100
850 .026 032 TRAP 6 5
22
G
Page 1



€X-10.0H1
57 KM RUNOFF FROM SUB-BASIN G
58 BA 0.016
59 L5 88
60 UK 400 .025 0.13 100
6l RK 720 .022 .032 TRAF 4
62 KO 22
63 KK H1
64 KM  RUNOFF FROM SUB-BASIN HL
65 BA .059
66 LS 88
67 UK 375 025 0.13 100
68 RK 2210 .019% .032 TRAP 8
69 K0 22
70 KK L
71 KM RUNGFF FROM SUB-BASIN L
72 Ba 0.0099
73 LS 38 0
74 UK 113 .08 0.13 100
75 RK 450 012 .032 TRAP 5
76 KO 22
77 KK M
78 KM RUNOFF FROM SUB-BASIN M
79 BA  0.015
80 LS 88 o}
81 UK 137 .018 0.13 190
a2 RK 960 .012 .032 TRAP 4
B3 KO 22
84 KK  CLEAR
85 KM CLEAR HYDROGRAPH STACK
86 HC 8
E- 4
87 KK N
88 KM RUNOFF FROM SUB-BASIN N
89 BA ¢.01
90 LS 1] 0
91 UK 117 .018 0.13 100
92 RK 1036 .012 032 TRAP 5
93 KG 22
94 2z
1
SCHEMATIC DIAGRAM OF STREAM NETWORK
INPUT
LINE {v) ROUTING (---») DIVERSION OR PUMP FLOW
NOD, (.) CONNECTOR (<~~-) RETURN OF DIVERTED OR PUMPED FLOW
17 El
24 E2
3 COMBE........00ns
35 ) F1
47 : F2
49 . ¥3
56 . G
63 . Wl
70 . .
77 :
84 CLEAR. c o ieeeveneianns e e e e e e e et nn
87 N
(**2) RUNOFF ALSD COMPUTED AT THIS LOCATION
11%##'*****####*9?*##&#*ﬁ&:ﬁet:ﬁ%*%ﬁﬂé#tﬁg
x *
*  FLOOD HYDROGRAPH PACKAGE (HEC-1)  *
b JuN 1998 =
- VERSION 4.1 *
L *
* RUN DATE  OSDECCH® TIME 13:41:5% =
* *
* - AL R AR A A AL T A AL AN AT AT A A A A A S
SERENO CANYON PHASE L1
HEC-1 MODEL FOR SERENO CANYON
10-YEAR, B6-HOURTSTORM
RAINFALL FROM NOAA ATLAS
Page 2

M
AREAAEY = AEAEA T AR AR AN R AL L
-
* U.S. ARMY CORPS OF ENGINEERS
* HYDROLOGIC ENGINEERING CENTER
* 609 SECOND STREET
* DAVIS, CALIFORNIA 95616
b (916) 756-1104
;*#*t*****t*ﬁ*tﬁﬁéé*%t%**##t*?wiw**éﬁﬁ

i+

B s k%o 4



EX-10,0H1
SCS CURVE NUMBER SOIL LOSS PARAMETERS
KINEMATIC WAVE HYDROGRAPH ROUTING
EXISTING CONDITIONS
SERENQ CANYON PHASE 1 INCLUDES DRAINAGE BASINS E1,E2,F1,F2,F3,G,HL,L,M,N

PREPARED BY WOOD/PATEL, 8.21.2006
FILE NAME: Ex-10.0AT

14 10 OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLGT 0 PLAOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
T HYDROGRAPH TIME DATA
MINUTES IN COMPUTATION INTERVAL
IDATE 1 0 STARTING DATE
ITIME 0000 STARTING TIME
NQ 900 NUMBER OF HYDROGRAPH ORDINATES
NDDATE 2 0 ENDING DATE .
NOTIME 0558 ENDING TIME
ICENT 19 CENTURY MARK
COMPUTATION INTERVAL .03 HOURS

TOTAL TIME BASE 29.97 HOURS

ENGLISH UNITS

DRAINAGE AREA SQUARE MILES
PRECIPITATION DEPTH  IMCHES
LENGTH, ELEVATION FEET
FLOW CYBIC FEET PER SECOND
STORAGE VOLUME ACRE-FEET
SURFACE AREA ACRES
TEMPERATURE DEGREES FAHRENHEIT
15 10 INDEX STORM NO. 1
STRM 2.29 PRECIPLTATION DEPTH
TRDA .01 TRANSPOSITION DRAINAGE AREA
16 P1 PRECIPITATION PATTERN
.00 .00 00 .00 .00 .00 0 00 00
00 00 00 .00 .00 .00 .00 o¢ Rl 00
00 00 00 .00 .00 .00 00 oo} 00
00 .00 00 00 .00 .00 v 00 00 00
00 00 o0 oo .00 .00 00 00 00 o]
00 a0 Q0 00 .00 .00 o1 ol ol Q1
01 01 01 01 .01 01 01 0l 128 0l
01 01 01 01 01 .02 02 02 02 02
02 03 03 04 04 .05 06 08 11 21
21 17 10 08 a5 .04 .04 04 03 02
02 474 a2 az 02 .01 .01 0l .01 .01
01 01 01 01 01 .01 138 01 01 01
01 oL QL 0l 00 el 00 00 0 .00
00 00 00 00 00 .00 00 00 00 GO
00 Q00 00 oo .00 .00 00 00 00 G0
00 00 00 00 .00 00 00 00 00 00
00 00 00 00 .00 00 00 00 00 a0
00 Q0 o 00 .00 00 00 00 00 a0
AR A sms AR AEd Pk REE FAd dwd Ak REd mar pae Epa kEk SAA AXE Ak dks Ad LR SEEF wEd EEY AEY Ax: hud gad xEF OEEE S Zoa o xaw
e 1-E2-2-2-5-3-5- 1 3
* *
17 KK = EL *
* -
AEEALEAEERRALNY
23 Ko OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
1PLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
IPNCH 0 PUNCH COMPUTED HYDROGRAFH
oUT 22 SAVE HYDROGRAPH ON THIS UNIT
ISAV] L FIRST ORDINATE PUNCHED OR SAVED
ISAVZ 900 LAST ORDINATE PUNCHED OR SAVED
TIMINT .033 TIME INTERVAL IN HOURS
xk Aas Aa: EFEE REX RAL Aud EAE e ked XED SSd AA% drdrd FEE FAE 4dd ASd dad Sk xS 24T IEFF KER AFE FAE AL TEF AAR oy AR AR AEN
ERATAET XA AL AT L
& =
24 KK & E2 *
& *
EEErAAAT R A RELE
30 Ko OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT O PLOT CONTROL
QqSCAL 0. HYDROGRAPH eLOT SCALE
IPNCH D PUNCH COMPUTED HYDROGRAPH
IOUT 22  SAVE HYDROGRAPH ON THIS UNIT
ISAVL I FIRST ORDINATE PUNCHED OR SAVED
1SAV2 900 LAST ORDINATE PUNCHED OR SAVED
TIMINT .033 TIME INTERVAL IN HOURS
FEA EE dAs AEE wdw W A RAS AAE Exd FAD EAd Era iEd EId S3A A3E EAk %A% AA% Aak AAF EES Swd 8T Ak AL FEE KA EEE AL RAE RRR
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EX-10.0H1
EAE Atk ki ad s
31 xx = CoMBE *
x ®
E2- 2 RT3 2
34 Ko OYTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOY 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
IPNCH 0 PUNCH COMPUTED HYDROGRAPH
TOUT 11 SAVE HYDROGRAPH ON THIS UNIT
15av1 1 FIRST ORDINATE PUNCHED OR SAVED
ISAv2 900 LAST ORDINATE PUNCHED OR SAVED
TIMINT .033 TIME INTERVAL IN HOURS
#dd gay REAR REL XX AT wdd AFT FDET O ATT AR wdd wdd T3 Ak ddd D SR ddkk AAd AES wsm Eew wAN REE AST AAE AAR WRh AAE X Skd AAA
TR oA AR AAER
* *
35 KK * FL =*
* L
e L2 bbbt
41 ko OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLGT SCALE
IPNCH 0 PUNCH COMPUTED HYDROGRAPH
I0uT 22 SAVE HYDROGRAPH ON THIS UNIT
Isavl 1 FIRST ORDINATE PUNCHED OR SAVED
ISAV2 900 LAST ORDINATE PUNCHED OR SAVED
TIMINT .033 TIME INTERVAL IN HOURS
daa pxFy FER FEE REE AL Fay ok AhH AR LLx Iy ogaw wEY R ST A4wdw KAE WY wmEd o saa Fud Rdk fbd AAw AAd FAR SRt 4wd gak wER wEE
Sdhd LA L L a2
* =
42 KK ® F2 *
x £l
AR -4 0 b E bl
48 Ko CUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL . 0. HYDROGRAPH PLOT SCALE
IPNCH 0 PUNCH COMPUTED HYDROGRAPH
T0UT 22 SAVE HYDROGRAPH ON THIS UNIT
I5AV1 1 FIRST ORDINATE PUNCHED OR SAVED
I5AVZ 900 LAST ORDINATE PUNCHED OR SAVED
TIMINT .033 TIME INTERVAL IN HOURS
Sua mhd FEE AR dee LEE A Add AR AL I3 E Ak AAE mEd FEY EEE AAA AAA AAA FEA ARE waw AAR Skd Eid SAT AAN AAd ASE AAR AW MAd sdp
* EEE S 4 40
E-2 *
43 KK = F3 ¥
*Qﬁ*##ﬁﬁﬁ*i*é;
55 KO QUTPUT CONTROL VARIABLES
IPRNT S PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOV SCALE
IPNCH 0 PUNCH COMPUTED HYDROGRAPH
00T 22 SAVE HYDROGRAPH ON THIS UNIT
1SAV1 1 FIRST ORDINATE PUNCHED OR SAVED
TSAVZ 900 LAST ORDINATE PUNCHED OR SAVED
TIMINT .033 TIME INTERVAL IN HOURS

dAE s WEE FEd AEs 44 aRd Aad AL FAe TIT AAL ARR BAE EEE LEd o= ARE RRE REE KRF Aad AEd Rer ARd ARG LAF AEE FEE FER 24 FRF wRR

AR AA AN AL a0
* x
56 KK * [
ttttﬁ*ﬁéﬁﬁﬁ&{;
62 KO QUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
IPNCH 0 PUNCH COMPUTEDS HYDROGRAPH
I0UT 22 SAVE HYDROGRAPH ON THIS UNIT
ISAV1 1 FIRST ORDINATE PUNCHED QR SAVED
ISAV2 900 LAST ORDINATE PUNCHED OR SAVED
TIMINT .033 TIME INTERVAL IN HOURS
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;
I EX-10.0HL
WAL AW ASE ARm mra gEk RS Ldd Ll Thy AW ALT FET 2ad Fuw FAE O LEE g ZAd ZAY FAEY KRR EAg HEE AdT Fag FRd ARd AEL Lk Fnd ARd wEA
b
AAAEASI AL LTRSS
x *
63 KK * H1 *
* =
et 1 2 1.4
69 KD QUTFUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROCL
IPLOT 0 PLOT CONTROL
QSCAL Q. HYDROGRAPH PLOT SCALE
IPNCH 0 PUNCH COMPUTED HYDROGRAPH
0T 22 SAVE HYDROGRAPH ON THIS UNLT
ISAV1 1 FIRST ORDINATE PUNCHED OR SAVED
ISAV2 900 LAST ORDINATE PUNCHED OR SAVED
TIMINT .033 TIME INTERVAL IN HOURS
I AEh AEET RAE EEE AR XxXT AAE LEd mAw 2R A E AAE A%E AAA AdE AW AR AAA Lk o 2l wdd o Sad wHE kAR AAA AAy SXE FAd EEL Aaw omay AAR
EETL IS 21
70 KK * L
- *
l ALiihligaRAadd
76 KO QUTPUT CONTROL VARIABLES
IPRNT PRINT CONTROL
IPLOT Q0  PLOT CONTROL
QSCAL Q. HYDROGRAPH PLOT SCALE
IPNCH 0 PUNCH COMPUTED HYDROGRAPH
IouT 22 SAVE HYDROGRAPH ON THIS UNIT
ISAVL 1 FIRST ORDINATE PUNCHED OR SAVED
ISAVZ 900 LAST ORDINATE PUNCHED DR SAVED
TIMINT .033 TIME INTERVAL IN HOURS
l HBA WAL wAF AAE AAa AT XI R Fad fhh AAE hdd Al bk R AR Agg FAN Akk ARE o Sn AXY wAW ASd XEF OAEAE AT fad s d At AAE A% Lagx RARW
T L L L
* =
77 KK ® L
* =
EEwES AT RA T EELL
83 xo DUTPUT CONTROL VARIABLES
TIPRNT 5  PRINY CONTROL
IPLOF 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
] IPNCH ¢ PUNCH COMPUTED HYDROGRAPH
10UT 22 SAVE HYDROGRAPH ON THIS UNIT
. I5AV] 1 FIRST ORDINATE PUNCHED OR SAVED
ISAV2 900 LAST ORDINATE PUNCHED OR SAVED
I TIMINT .033 TIME INTERVAL IN HOURS
AAE kkk Eas Sem Epx AR BAE A AEd wad Add LA& Add FRE AEa SRR fdd ddd FAE LAL AEE AAF AR FAE Ldd v wpe wad Add A xRy wwd dEE
*
Ed *
B7 KK = N F
* =
ArAaAn A FEELY
93 ko OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL Q. HYDROGRAPH PLOT SCALE
IPNCH 0  PUNCH COMPUTED HYDROGRAPH
10uT 22  SAVE HYDROGRAPH ON THIS UNIT
ISAV1 1 FIRST ORDINATE PUNCHED OR SAVED
ISAV2 90C LAST ORDINATE PUNCHED OR SAVED
TIMINT .33 TIME INTERVAL IN HOURS
1
RUNOFF SUMMARY
FLOW IN CUBIC FEET PER SECCND
TIME IN HOURS., AREA IN SQUARE MILES
PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERICD BASIN MAXTMUM TIME OF
GPERATION STATION FLOW PEAK AREA STAGE MAX STAGE
+ 6-HOUR 24-HOUR 72-HOUR
5 HYOROGRAPH AT
+ El 67. 3.27 8. 2. 2. .06
HYDROGRAPH AT
+ E2 65 3.20 6 1 1. 05
2 COMBINED AT
+ COMBE 126, 3.23 14. 3. 3. 11
I Page 5



HYDROGRAPH

+
HYDROGRAPH

+
HYDROGRAPH

+
HYDROGRAPH

+
HYDROGRAPH

+
HYDROGRAPH

-
HYDROGRAPH

+
8 COMBINED

+
HYDROGRAPH

+

1

ISTAQ
FOR STORM =
EL

CONTINUITY SUMMARY (AC-FT) - INFLOW=

FOR STORM = 1 STORM AREA (SQ MI) = .01
2.00 65.93 191.46 1.20

E2

CONTINUITY SUMMARY {(AC-FT) - INFLOW=

FOR STORM = 1 STORM AREA (SQ MI} = .01
1.8 47.77 193,48 1.20

Fl

CONTLNUITY SUMMARY (AC-FY) - INFLOW=

FOR STORM = 1 STORM AREA (5Q MI} = .0l
1.37 21.16 180.57 1.20

F2

CONTINUITY SUMMARY (AC-FT) - INFLOW=

FOR STORM
F3

CONTINUITY SUMMARY (AC-FT) - INFLOW= .0000E+00 EXCESS= .

FOR STORM
G

CONTINULTY SUMMARY (AC-FT) - INFLOW=

FOR STORM = 1 STORM AREA (SQ MI) = .01
1.68 70.36 194.24 1.20

H1

CONTINUITY SUMMARY (AC-FT) - INFLOW=

FOR STORM
L

CONTEMUITY SUMMARY (AC-FT) - INFLOW=

FOR STORM =
M

CONTINUITY SUMMARY (AC-FT) - INFLOW=

FOR STORM =
N

CONTINUITY SUMMARY (AC-FT) - INFLOw=

AT

AT

AT

AT

AT

AT

AT

ELEMENT

MANE

MANE

MANE

MANE

= 1 STORM AREA (SQ MI) =

MANE

=1 STORM AREA {SQ MI) = .01
84 18.87 194.7¢6 1.20

MANE

= 1 STORM AREA (SQ MI) =

MANE

MANE

MANE

Fl

F2

F3

HL

CLEAR

1 STORM AREA {SQ MI) = .01
1.86 66.55 195.99 1.20

1 STORM AREA (SQ MId) = .01
1.1 26.72 188.17 1.20

1 STORM AREA (sq ML) = -0l
1.4 18.20 187.71 .20

47. 3.23
21. 3.17
19, 3.17
19. 3.23
70. 3.23
19. 3.10
27. 3.13
324. 3.20
18. 3.13

EX-10.0H1
5. 1.
2. Q.
2. 0.
2. 1.
8. 2.
1. C.
z. 0.
35. 9.
1. 0.

Q.

.04

.01

.01

.02

.06

.01

.01

.27

.01

SUMMARY OF KINEMATIC WAVE - MUSKINGUM-CUNGE ROUTING
(FLOW I5 DIRECT RUNOFF WITHOUT BASE FLOW)
INTERPOLATED TO

PEAK TIME TO VOLUME
PEAK
(43 (MIN) (IN) (

.0000E+00 EXCESS=

.O000E+00 EXCESS=

.DOO0E+OD EXCESS=

.0000€+00 EXCESS=

.0000E+00 EXCESS=

.0000E+00 EXCESS=

.0000E+0¢ EXCESS=

.000CE+G0 EXCESS=

. 3915401 QUTFLOW=

. B9BHE+G0 OUTFLOW=

.01
9.08 190.44 1.20

B344E+00 OUTFLOW=

.1027E401 QUTFLOW=

LOO00E+Q0 EXCESS= . 37B7E+01 OUTFLOW=
.0l

9.27 186.51 1.20

.6355E+00 OUTFLOW=

.962BE+00 QUTFLOW=

.6419e+00 OUTFLOW=

Page 6

BT

MIN)

2.00

.3895£+01 BASIN

.00

2.00

2.00

2.00

-8306E+00 BASIN

2.00

.1020€+01 BASIN

2.00

.3764E+01 BASIN

2.00

.6340E+00 BASIN

2.00

.9601E+00 BASIN

2.00

.6400E+00 BASIN

PEAK

(CFS)

66.55

65,44

. 29536401 OUTFLOW= .2937E401 BASIN

47.39

.2311E+01 QUTFLOW= ,2297€+01 BASIN

21.06

.8950€+00 BASIN

19.04

18.84

69.96

19,19

26.64

18.08

COMPUTATION INTERVAL

TIME TQ
PEAK
(MINY

196.00

STORAGE=

192.00

STORAGE=

194.00

STORAGE=

190.00

STORAGE=

190.00

STORAGE=

19400

STORAGE=

194.00

STORAGE=

186.C0

STCORAGE=

188.00

STORAGE=

188.00

STORAGE=

VOLUME

(Iny

1.20

.1651E-02 PERCENT

1.20

.5186E-03 PERCENT

1.20

.5291€-03 PERCENT

1.20

-1544€-03 PERCENT

1.20

-1711E-03 PERCENT

1.20

.3250e-03 PERCENT

1.20

.1280E-02 PERCENT

1.20

,4611E~D4 PERCENT

1.20

.B983E-04 PERCENT

1.20

.515%2E-04 PERCENT

ERROR=

ERROR=

ERROR=

ERRQR=

ERROR=

ERROR=

ERROR=

ERRQR=

ERROR=

ERROR=

.3



**% NORMAL END OF HEG-1 %=

EX-10.CHL1
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EX-100.0H1

e e s L L

*

EE N N

AEE kA AT AR AT AL EAY

FLOOD HYDROGRAPH PACKAGE ({HEC-1)
JUN 19398

VERSION 4.1

RUN DATE

THIS PROGRAM REPLACES ALL PREVIQUS VERSIONS OF HEC-1 KNOWN AS HECI {JAN 73), HECIGS,

050ECO6  TIME 13:41:22

LR S

W ok

Bl
L
b

OO XX

M
WO

b

KK AR

R e R T e L T L e e e

U.5. ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER
609 SECOND STREET
DAVIS, CALIFORNIA 95616
(916) 756-1104

L A T

LIRS NN

"
a*

HEC1D8, AND HECLIKW.

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK- ON RM-CARD wAS CHANGED WITH REVISIONS DATED 28 SEP B1l. THIS IS THE FORTRAN77 VERSION
NEW OPTIONS: DAMBREAX OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,

DSS:ReAl TIME SERLES AT DESIRED CALCULATION INTERVAL

KINEMATIC WAVE:

LINE

-
R B cawawawnm

NEW FINITE DIFFERENCE ALGORITHM

LOSS RATEIGREEN AND AMPT INFILTRATION

HEC-1 INPUT PAGE 1
....... . N - J A R RS : - I 11}
SERENG CANYON PHASE 1
HEC-1 MODEL FOR SERENO CANYON
100-YEAR, 6-HOUR STORM
RAINFALL FROM NOAA ATLAS
SCS CURVE NUMBER SOIL LOSS PARAMETERS
KINEMATIC WAVE HYDROGRAPH ROUTING
EXESTING CONDETIONS
SERENG CANYON PHASE 1 INCLUDES DRAINAGE BASINS ELl,E2,F1,F2,F3,G,H1,L,M,N
PREPARED BY WOOD/PATEL, B8.21.2006
FILE NAME: EX-100.DAT
TAGRAM
200
.01
.73 1.43 2.42 2.74 2.96 3.37
El
RUNOFF FROM SUB-BASIN El .
061
88
400 .0z 0.13 100
2050 .013 .032 TRAP 7 S
22
E2
RUMOFF FROM SUB-BASIN E2
0.0486
88 '
200 .02 0.13 100
2370 .013 .032 TRAP 10 S
22
COMBE
CGMBIgE SECTIONS EL AND E2
22
F1l
RUNOFF FROM SUB-BASIN F1
.036
88
225 .018 0.13 160
2500 012 032 TRAP 7 5
22
F2
RUNOFF FROM SUB-BASIN F2
.014
33
200 .018 0.13 100
144G .28 .032 Tkgg & 5
HEC-1 INPUT PAGE 2
....... b I S AR SUMIPUNUUPI S UL U : DU - J L+
F3
RUNOFF FROM SUB-BASIN F3
.013
88
225 018 0.13 100
850 .026 .032 TRAP 6 5
22
Page 1



EX-100.0H1
56 KK G
57 KM RUNOFF FROM SUB-BASIN G
58 BA 0.016
59 LS a8
60 u 400 Q25 0.13 100
61 RK 720 022 .032 TRAP 4 5
&2 KO 22
63 KK H1
64 KM RUNOFF FROM SUB-BASIN Hl
65 BA .059
66 LS 88
67 UK 375 .025 0.13 100
68 RK 2210 .019 .032 TRAP ] 5
69 KO 22
70 KK L
71 KM RUNOFF FROM SUB-BASIN L
72 Ba 0.0099
73 LS 88 0
74 UK 113 .018 0.13 100
75 RK 450 0.062 032 TRAP 5 5
76 KD 22
77 KK M
78 KM RUNQOFF FROM SUB-BASIN M
79 BaA  0.015
80 LS 8B 0
81 UK 137 Q18 0.13 100
82 RK 960 0.012 0.032 TRAP 4 5
83 KO 22
84 KK CLEAR
85 KM CLEAR HYDROGRAPH STACK
86 HC 8
*
87 KK N
88 KM RUNOFF FROM SUR-BASIN N
89 BA 0.01
a0 LS B8 0
91 UK 117 .018 0.13 100
92 RK 1036 012 .032 TRAP 5 5
93 Ko 22
94 ZZ
1
SCHEMATIC DIAGRAM OF STREAM NETWORK
INPUT
LINE (v} ROUTING (---») DIVERSION OR PUMP FLOW
NO. {.) CONNECTOR (<---) RETURN OF DIVERTED OR PUMPED FLOW
17 El
24 ) EZ
3l COMBE........... .
35 . F1
42 . . F2
ag . . . F3
56 . : : : G
63 . . . . : H1
70 . : : . . . L
77 : . : : . . : "
87 : N
{**%) RUNOFF ALS0 COMPUTED AT THIS LOCATION
1*ggggg****gg-*ggis‘dﬁ#tﬁ*****#*w********#eﬁg L e s e A 22
* * z
*  FLOOD HYDROGRAPH PACKAGE (HEC-1)  =* * U.5. ARMY CORPS OF ENGINEERS B
® JUN 1998 * = HYDROLOGIC ENGINEERING CENTER *
® WERSION 4.1 = & 600 SECOND STREET ®
= 5 * DAVIS, CALIFORNIA 95616 *
* RUN DATE DSDECO6 TIME 13:41:22 =* = (916) 796-1104 =
- = * *
SRR CARRASAAAAAAA ST AN A AN LA R b e A et T A e a L LT RSt -T R A0 L0 8+ L rE LT E-LEEE--13
SERENO CANYON PHASE 1
HEC-1 MODEL FOR SERENO CANYON
100-YEAR, 6-HOUR STORM
RAINFALL FROM NOAA ATLAS
Page 2



14 10

T

EX-100.0H1

5CS CURVE NUMBER SQIL LOS5 PARAMETERS
KINEMATIC WAVE HYDROGRAPH ROUTING
EXISTING CONDITIONS

SEREND CANYON PHASE 1 INCLUDES DRAINAGE BASINS E1,E2,Fl,F2,F3,G,H1,L,M,N

PREPARED BY WOOD/PATEL, 8.21.2006

FILE NAME:

OUTPUT CONTROL VARIABLES
IPRNT 5

IPLOT

QSCAL

4
G,

HYDROQGRAPH TIME DATA
NMIN

IDATE
ITIME
NQ
NDDATE
NDTIME
ICENT

1

1]

0000

2

900
0

0558

19

COMPUTATION INTERVAL
TOTAL TIME BASE

ENGLISH UNITS

15 1o

16 PI

FEd Exx aak

17 kK

23 ko

REF RAR kAR

24 KK

30 ko

LAy aps wars

DRAINAGE AREA

PRECIPITATION DEPTH

LENGTH, ELEVATION

FLOW
STORAGE VOLUM
SURFACE AREA

E

Ex-100.DAT

PRINT CONTROL
PLOT CONTROL
HYDROGRAPH PLOT SCALE

MINUTES IN COMPUTATION INTERVAL
STARTING DATE

STARTING TIME

NUMBER OF HYDROGRAPH ORDINATES
ENDING DATE

ENDING TIME

CENTURY MARK

.03 HOURS
29.97 HOURS

SQUARE MILES
INCHES

FEET

CUBIC FEET PER SECOND

ACRE-

FEET

ACRES
DEGREES FAHRENHEIT

3.37
.01

TEMPERATURE
INDEX STORM NO. 1
STRM
TRDA
PRECIPITATION PATTERN

.00 .00
.00 .00
.00 .00
.00 .00
.01 .01
.01 .01
.01 .01
.01 .01
.04 .04
.29 .24
.04 .03
.01 .01
.0l .01
.0l .01
.01 .01
.00 .00
.00 .00
.00 .00

SaA BmE aaE ANE AAX

ARAAABRARRARAR

* x

£ El L1

& ®

FEEEEEEESEE ST

OUTPUT CONTROL VARIABLES

PRECIPITATICN DEPTH
TRANSPOSITION DRAINAGE AREA

.00 .00 00
00 .00 .00 00
00 .00 .00 00
01 01 .0l 01
01 0l .01 01
18 .01 .01 01
01 .01 .01 01
01 .01 .01 03
04 .06 .06 07
15 11 .07 07
03 .03 .03 .01
ol .01 .01 0l
.0l ol .01 01
0l .01 .01 01
01 .01 01 0l
e} .00 Q¢ .00
00 .00 .00 .00
0o 00 .00 1Y)

IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
IPNCH 0 PUNCH COMPUTED HYDROGRAPH
10UT 22 SAVE HYDROGRAPH ON THIS UNIT
ISAVL 1 FIRST ORDINATE PUNCHED OR SAVED
ISAVZ 900 LAST ORDINATE PUNCHED OR SAVED
TIMINT .033 TIME INTERVAL IN HOURS
AR RAER RAZ AAE KER AAL AR ARE wwE ALE SRR 444 pex ads wak FEx

FRAERRRAEASARE

CUTPUT CONTROL VARIABLES

IPRNT
IPLOT
QSCAL
IPNCH
TOUT
ISAVL
15Av2
TIMINT

5 PRINT CONTRGL
0 PLOT CONTROL
0. HYDROGRAPH PLOT SCALE
Q0 PUNCH COMPUTED HYDROGRAPH
22 SavE HYDROGRAPH ON THIS UNIT
1 FIRST ORDINATE PUNCHED OR SAVED
900 LAST ORDINATE PUNCHED OR SAVED
033 TIME INTERVAL IN HOURS
Aud EFEE LA FAR FAA FEE onaw x4 adw AEE

A mAh FEE fA% ARE EFE EEE LAL AAR RWE AA% AARF FEE FAX

AT gke L FEE AxA



31 kK

34 KO

kxk KEE AR

35 KK

41 kO

thn kEE Axe

42 KK

48 k0

49 KX

55 Ko

TEm azat wes

56 KK

62 Ko

EX~100.0H1
e A T T
x *
* CoMBE *
2 *
A EREREEREEERS
OUTPUT CONTROL WARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QscaL {. HYDROGRAPH PLQT SCALE
IPNCH {0 PUNCH COMPUTED HYDROGRAPH
IouT 22 SAVE HYDROGRAPH ON THIS UNIT
ISAvl 1 FIRST ORDINATE PUNCHED OR SAVED
I5AV2 900 LAST ORDINATE PUNCHED OR SAVED
TIMINT .033 TIME INTERVAL IN HOURS

xkF EEE KEF RIE L FEd 2AX Ay ARF EAX LA LEE ARk AAT BET Gdd BAR ARE EAE dad dad dkd s

AE AR RRRERAER
* *
* F1 =
= =
apeEEEEEEEEEEE

QUTPUT CONTROL VARIABLES

IPRNT S PRINT CONTROL
IPLOT 0 PLOT CONTROL
QsCaL 0. HYDROGRAPH PLOV SCALE
IPNCH 0 PUNCH COMPUTED HYDROGRAPH
0UT 22 SAVE HYDROGRAPH ON THIS UNIT
ISAVL 1 FIRST ORDINATE PUNCHED QR SAVEQD
ISAV2 900 LAST ORDINATE PUNCHED OR SAVED
TIMINT .033 TIME INTERVAL IN HOURS
ktgx FTEET EAT Gke Lak Akd AAL AxE ARE AT AL FEL LAk Lad kX 3
dratEbrbLkrtes
F =
= F2 =

EALRERTESE ST TS

OUTPUT CONTROL VARIABLES

Epd Ems kR

ET e

X KER REAE HAE 2e¥ awd SA% BEy 2% Aud AAX AR AEE AEE AEh

IPRNT S PRINT CONTROL
IPLOT 0  PLOT CONTROL
QsCaL 0. HYDROGRAPH PLOT SCALE
IPNCH 0 PUNCH COMPUTED HYDROGRAPH
ToUT 22  SAVE HYDROGRAPH ON THIS UNIT
ISAV1 1 FIRST ORDINATE PUNCHED OR SAVED
ISAV2 900 LAST ORDINATE PUNCHED OR SAVED
TIMINT .033 TIME INTERVAL IN HOURS
Apd AEd AxE b4 dad Rt ddT Twa AT XFT ART [AY AFR AW SWE Ladk kA AAE TRER AEH AEA LAY Wy uAA ARy LAy Eaw pAw A% REE
* Fl =
- =

EEESAEFSEEEEE

OUTPUT CONTROL VARTABLES

IPRNT 5 PRINT CONTROL
IPLOT ¢ PLOT CONTROL
Q5CalL 0. HYDROGRAPH PLOT SCALE
IPNCH {0 PUNCH COMPUTED HYDROGRAPH
I0UT 22 SAVE HYDROGRAPH ON THES UNLIT
15avl 1 FIRST ORDINATE PUNCHED OR SAVED
ISAV2 900 LAST ORDINATE PUNCHED OR SAVED
TIMINT .033 TIME INTERVAL IN HOURS
aasy EEE HbD Sda waw owanw oadd Aed &Ad ANA O AEF wad SRS ANE AAE ik WHE WERE SRS SAE phh AEE A
FEELEECE EE LT T
N s
* G *
x £

ARAFEARFRFARAER

OUTPUT CONTROL VARIABLES

IPRNT S PRINT CONTROL
IPLOT 0  PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
IPNCH 0  PUNCH COMPUTED HYDROGRAPH
0uT 22 SAVE HYDROGRAPH ON THIS UNIT
ISAv1 1 FIRST ORDINATE PUNCHED OR SAVED
1SAv? 900 (AST ORDINATE PUNCHED OR SAVED
TIMINT .033  TIME INTERVAL IN HOURS

Page 4
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EX-100.cH1

Bhd AR ey HAE AAE Aut Ax: ARL bab Sed kHt Bhk hhh wxs hhd &y yhy RAA kxR ARA ARF FAF AR LAk AAE Fad Ea: xax add

*

5 OEEW wEE RER

P T T Y T

Ea

63 KK H1 *#
- *
AEARAAFERNAE RS
69 Ko GUTPUT CONTROL VARIABLES
LPRNT S PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
IPNCH 0  PUNCH COMPUTED HYDROGRAPH
IouT 72 SAVE HYDROGRAPH ON THIS UNIT
ISAV1 1 FIRST QORDINATE PUNCHED OR SAYED
ISAVZ 900 LAST ORDINATE PUNCHED GR SAVED
TIMINT .033 TIME INTERVAL IN HOURS

HAA REA RAR wAR FEE SRkd Hak REAN AAL ok 4T AEE AEE dgg TS Aaw Aad SRS RAR Y SEE AFK AkE wAkA wak HES Add A gEd wsm oanp a3 wRR

AR EEELELARARL

* *
70 Kk ® L o*
- x
P LI T
76 KO QUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
IPNCH 0 PUNCH COMPUTED HYDROGRAPH
00T 22 SAVE HYDROGRAPH ON THIS UNIT
ISAV]L 1 FIRST ORDINATE PUNCHED OR SAVED
ISAVZ 900 LAST ORDINATE PUNCHED OR SAVED
TIMINT ,033 TIME INTERVAL IN HOURS

AL At daa

*»
*
L3
*
"®
*
3
3
"®
"
»
[
13
"
"
3*
#
ik
*

Fx ERE GEd AEh AW AAN AAd Add Aad FAd AEA AE FHAR AAE Ada Aad ARF AAE Ahd AAF bdk kAL ek Aad

AsmEATANAISIEY
- N
77 KK * M *
= *
AERRTAAREAEESL
83 Ko DUTPYT CONTROL VARTABLES
5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
IPNCH 0 PUNCH COMPUTED HYDROGRAPH
IOUT 22 SAVE HYDROGRAPH ON THIS UNIT
I5avl 1 FIRST ORDINATE PUNCHED OR SAVED
ISAVZ 900 LAST ORDINATE PUNCHED OR SAVED
TIMINT .033 TIME INTERVAL IN HOURS

dds hka pdg EAd EEE AEE AAE D dda Lkg FEr AER FRE TAR FAT Ay AEE SFE ANF FEA rde EST ARF IER AEA EAF FAR AEd AAR by oaws kg SR

s z
87 KK * N
. B
apdttd i i sttt
93 ko QUTPUT CONTROL VARIABLES
TPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
IPNCH 0 PUNCH COMPUTED HYDROGRAFPH
IouT 22 SAVE HYDROGRAPH ON THIS UNIT
1Sav1 1 FIRST ORDINATE PUNCHED OR SAVED
I5AV2 900 LAST ORDINATE PUNCHED OR SAVED
TIMINT .033 TIME INTERVAL IN HOURS
RUNOFF SUMMARY
FLOW IN CUBIC FEET PER SECOND
TIME IN HOURS, AREA IN SQUARE MILES
PEAK  TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN MANIMUM TIME OF
OPERATION STATION FLOW PEAK AREA STAGE MAX STAGE
B-HouR 24-HouR 72-HOUR
HYDROGRAPH AT
El 146. 3.20 14. 4, 3. .06
HYDROGRAPH AT
E2 131. 3.13 11. 3. 2. .05
2 COMBINED AT
COMBE 275. 3.17 25. 6. 5. 11
Page §



HYDROGRAPH

+
HYDROGRAPH

+
HYDROGRAPH

+
HYDROGRAPH

+
HYDROGRAPH

+
HYDROGRAPH

+
HYDROGRAFPH

+
8 COMBINED

+
HYDROGRAPH

+

1

TSTAQ

FOR STORM =
E1l

CONTINUZITY SUMMARY (AC-FT) - INFLOW=

FOR STORM
E2

CONTINUITY SUMMARY (AC-FT)} - INFLOW=

FOR STORM =
F1

CONTINUITY SUMMARY (AC-FT) - INFLOW=

FOR STORM
F2

CONTINUITY SUMMARY (AC-FT) - INFLOM=

FOR STORM =
f3

CONTINUITY SUMMARY (AC-FT} - INFLOwW=

FOR STORM =
G

CONTINUITY SUMMARY (AC-FT) - INFLOW=

FOR STORM =
H1

CONTINUITY SUMMARY (AC-FT) ~ INFLOW=

FOR STORM
L

CONTINUITY SUMMARY (AC~FT} - INFLOW=

FOR STORM
M

CONTINUITY SUMMARY (AC-FT) - INFLOW=

FOR STORM
N

CONTINUITY SUMMARY {AC-FT) - INFLOw=

3.07

.10

3.17

3.10

EX-1Q0.0H

62.

2.

1

1

2. 2. .04
1 1. .01
1. 1 .01
1. 1 .02
3. 3 .06
1 0. .01
1. 1 .01
6. 1z. .27
1. 0. .01

SUMMARY OF KINEMATIC WAVE - MUSKINGUM-CUNGE gDUTING

AT
F1 99,
AT
F2 43.
AT
F3 39.
AT
G 4]1.
AT
H1 152.
AT
L 36.
AT
M 52.
AT
CLEAR 704,
AT
N 35.
ELEMENF T PEAK
{MIN) (CFs)

l STORM AREA (SQ MI) =
MAN 1.5

146.93

= 1 STORM AREA (SQ MI)} =
MAN 1.8

135.47

1 STORM AREA (SQ MI) =
MAN| 2.0

99.30

= 1 STORM AREA (sq MI) =
MAN 1.0

42.99

1 STORM AREA (sq MI) =
MAN

39.63

1 STORM AREA (sq ML) =
MAN

1 STORM AREA (sq MI) =
MANE 1.3

=1 STORM AREA (sq MI) =
MANE

36.58

= 1 STORM AREA (sq MI) =

51.B1

= 1 STORM AREA (sq MI) =
MAN 1.2

35.08

41,98

152.54

T

.0000E+00 E£XCESS=

.0000E+00 EXCESS=

-0000E+00 EXCESS=

.O000E+0C EXCESS=

. 0000E+00 EXCESS=

.QUO0E+D0 EXCESS=
.01
184.64
.0000E+00 EXCESS=
.01
186.09
\Q000E+00 EXCESS=
.0L
186.42

. 000DE+00 EXCESS=

(FLOW IS DIRECT RUNOFF WITHOUT BASE FLOW

INTERPOLATED TO
COMPUTATION INTERVAL

IME 1O VOLUME DT PEAK  TIME TO

PEAK PEAK
(MIN) (IN) {MIN) (CFs) {MIN)
.01

191.32 2.14 2.00 © 145.90 192.00

. 6996E+01 OUTFLOW=

.61
188.91 2.14

.5275E+01 OUTFLOW=

.01
190.12 2.14

-4129e401 OUTFLOW=

.01
186.95 2.15

CIG0GEH0Y QUTFLOW=

.01
187.38 2.15

.1491E+01 OUTFLOW=

.01
189.23

.0000E+00 EXCESS= .1B35E+01 QUTFLOW=

.01
190.65 2.14

. B76BE+01 QUTFLOwW=

.1135E+01 OUTFLOwW=

L1720E+G1 QUTFL.OW=

.1147€+01 OUTFLOW=

Page 6

[y

~

N

N

2.14 2

¥

2.15 2.

2.15 2.

2.15 2.

.6964E+01 BASIN STORAGE=

.00 131.38 188.00

.5261E+01 BASIN STCRAGE=

.00 98.91 190.00

-4114e+01 BASIN STORAGE=

.00 42.74 188.00

.1803£+01 BASIN STORAGE=

.00 39.33 188.00

.1487€+01 BASIN STORAGE=

.00 41.19 190.00

.1829€e4+01 BASIN STORAGE=

.00 152.20 190.00

_6742E+01 BASIN STORAGE=

00 35.71 184.c0

.1133E+01 BASIN STORAGE=

00 51.71 186.00

.171%c+401 BASIN STORAGE=

00 34.66 186.00

.1146E+01 BASIN STORAGE=

VOLUME

(1IN}

2.14

.1588E-02 PERCENT

2.14

.4665E-03 PERCENT

2.1%

.4961E-03 PERCENT

2.15

.1464E-03 PERCENT

2.15

.1603€-03 PERCENT

2.14

.3183E-03 PERCENT

2.14

.1371E-02 PERCENT

2.15

.3883€-04 PERCENT

2.15

.9343£-D4 PERCENT

2.15

.4527E-04 PERCENT

ERROR=

ERROR=

ERRQR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERRDR=

ERROR=



wkk

NORMAL END OF HEC-1 ##¥

€x-100.0H1
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APPENDIX C

Developed Condition Hydrologic Calculations

Interim Condition
2-year HEC-1 Model

10-year HEC-1 Model
100-year HEC-1 Model

Ultimate Condition
2-year HEC-1 Model

10-year HEC-1 Model
100-year HEC-1 Model




Interim Condition:
2-year HEC-1 Model



DEV-INT-2.0H1

lit*tttti!!*i#***’******%**'tittttttt”**'

*

*
*
*
*
*
-

FLOOD HYDROGRAPH PACKAGE
1998

VERSION 4.1

07DECO6  TIME 12:38:00

RUN DATE

L

(HEC-

1)

LR BN N EERER]

oK
b 4
= x

MOO00OC 3000
X

x
OO R K

X X
XO0000K0 XXXXX

g ]

SXXKX§X

AR AR A AT AARA R R RN S Akt A A b hdd kb dd

* *
* U.S. ARMY CORPS OF ENGINEERS -
- HYOROLOGIC ENGINEERING CENTER »
* 600 SECOND STREET *
- DAVIS, CALIFORNIA 95616 >
: (916) 756-1104 :
* ]

HARAEHRRRARR TR A AR TSR EAR QAT R AL TRTL

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (AN 73), HEC1GS, HECLIDB, AND HEC1Kw.

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WETH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN?7? VERSICON
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,

DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL

KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

r
(=)
z
m

WD~ N

*D

LOSS RATE:GREEN AND AMPT INFILTRATION

HEC-1 INPUT PAGE 1
o D I Zoaiaan. [ [ PR - PP Go...... 7o 8....... 9...... 10
SERENG CANTON PHASE 1
HEC-1 MODEL
2-YEAR, 6-HOUR STORM
RAINFALL FROM NOAA ATLAS
S5CS CURVE NUMBER SOIL L0SS5 PARAMETERS
KINEMATIC WAVE HYDROGRAPH ROUTING
DEVELOPED CONDITIONS
10% IMPERVIOUS AREA USED FOR SITE
sereno Canyon phase 1 includes_draiange basins E1,£2,F1,F2,F3,G,HL,L,M,N
original Master Plan HEC1 model updated for rhase 1 drainage basins
DRAINAGE BASINS E2,Fl,F2,HLl FURTHER DIVIDED INTO SUBBASINS
INTERIM CONDITION - ONLY PHASE 1 DEVELOPED
PREPARED BY WOOD/PATEL, 8.24.2006
FILE NAME: DEV-2.DAT
TAGRAM
2 200
S
.01
0.38 0.7 1.12 1.27 1.38 1.57
El 5
RUNOF; FROM DRAINAGE SUB-BASIN E1
.06
88 2.92
400 .02 0.13 100
2050 .013 .032 TRAP 7 5
E2
RUNOFF FROM DRAINAGE SUB-BASIN E2
.046
88 10
200 .02 0.13 160 ,
2370 .03 .032 TRAP 10 5
B-£2-1
FLOW ROUTED THROUGH DETENTION BASIN E2-1
2-42" PIPE CULVERT
STOR 4]
¢ 0.098 0,228 0.411 0.678 1.062 1.583 1.897 2.257
2696 2697 2698 2699 2700 2701 2702 2702.5 2703
1] 4] [} 0 0 [+ ] Qo 180
22
COMBE
COMBIgE RUNOFF FROM E1 AND E2
22
HEC-1 INPUT PAGE 2
....... I AU R TR - T S : S I L |
Fla
RUNOFF FROM DRAINAGE SUB-BASIN Fla
. 0096
8 10
225 .018 0.13 100
600 .012 032 TRAP 7 §
B-F1-1
Page 1



KK

DEV-INT-2.0H1
FLOW ROUTED THROUGH DETENTION BASIN F1-1
30" PIPE CULVERT

1 STOR
0 0.118 0.251 0.402 0,553
2725 2726 2727 2728 2729
0 o 0 0 37
22
Flb
AUNOFF FROM DRATIANGE SUB-BASIN Flb
0.004
88 10
140 0.018 0.13 100
600 0.012 0.032 TRAP 7
Flc
RUNOFF FROM SUB-BASIN Flc
0.01
g8 10
200 0.018 0.13 100
1200 0.012 ©.032 TRAP ?
C8Flc
cosaxge RUNOFF FROM FlC AND CBF1b
B8-F1-2
FLOW ROUTED THROUGH DETENTICM BASIN
36" PIPE CULVERT
1 STOR Q
0 0,116 0.264 0.446 0,666
2708 2709 2710 2711 2712
4] [} [} o 50
RF1d
ROUTE FLOW FROM DETENTION BASIN B-F1-2
700 0.012 0.032 TRAP 7
HEC-1 INPUT
....... g T T TR NS g R 11}
Fld

RUNOFF FROM SU8-BASIN Fld
05

’ 88 10
150 0.018 0.13 100
700 0.012 0.032 TRAP 7
CBF1ld
COMBIgE RUNCOFF FROM F1d AND RF1d
8-F1-3
FLOW ROUTED THROUGH BASIN

30" PIPE CULVERT

STOR 0
0 0.196 0.418 0.671 0.958 1.286
2696 2697 2698 2699 2700 2701
0 0 Q 1] 37 45
Fle
RUNOFF FROM DRAINAGE SUB-BASIN Fle
¢.0067
88 10
140 0.018 0.13 100
93¢ 0.012 0.032 TRAP 7
CBFle
COHBI;E RUNOFF FROM Fle AND RFle
B-F1-4
FLOW ROUTED THROUGH BASIN

12' WEIR AT HEAD WALL

1 STOR Q
¢ 0.085 0.206 0.369 0,583
2676 2677 2678 2679 2680
0 e 0 0 34
22
Fla
RUNOFF FROM DRAINAGE SUBBASIM F2a
0.0044
88 10
180 0.018 0.13 100
650 0.028 0.032 TRAP ]
HEC-1 INPUT
....... e e N - PR
B-F2-1 1

PAGE 4



DEV~INT-2.0H1
FLOW ROUTED THROUGH DETENTION BASIN F2-1

24" PIPE CULVERT
1 STOR 0
0 0.039 0.101 0.189 0.307
2700 2701 2702 2703 2704
0 0 o] 0 26
F2b
RUNOFF FROM DRAINAGE SUB-BASIN F2b
0.0065
88 10
350 018 0.13 100
760 .028 .032 TRAP [
CBF2b
COMBI;E RUNOFF FROM F2b AND RFZb
B-F2-2
FLOW ROUTED THROUGH DETENTION BASIN F2-2

24" PIPE CULVERT
1 STOR 0
©¢.227 0.383 0.571

0 0,101
2681 2682 2683 2684 2685
0 o 4] 0 26
22
Flc .
RUNOFF FROM DRAINAGE SUB-BASIN F2c
0.0034 )
88 10
175 .018 0.13 100
500 .028 .032 TRAP 6
CBF2c
cona:g: RUNOFF FROM F2¢ AND RF2C
k3
nuug;; FROM DRAINAGE SUB-BASIN F3
’ g8 10
225 .018 0.13 100
850 .026 -032 TRAP 6
HEC-1 INPUT
. 1....... 2. ... . FP 5. 6..
B-F3-1

FLOW ROUTED THROUGH DETENTION BASIN F3-1
14' WEIR ROCK BERM AT OUTLET
1 STOR 0
0.033 0.09 0,175 0.289 0.438

0
2704 2705 2706 2707 2708 2709
Q 4] 0 Q Q 0
22
G
RUNOFFE FROM DRAINAGE SUB-BASIN G
0.016
83 10
400 .025 Q.13 100
720 .022 .032 TRAP 4

8-G-1
FLOW ROUTED THROUGH DETENTION BASIN G-1
15' WEIR
1 STOR 0
0.162 0.282 0.437 0.632

0 0.67
2722 2723 2724 2725 2726 2727
0 4] 0 o) g 42
22
CLEAR
CLEARSHYDROGRAPH STACK
Hla
RUNOFF FROM DRAINAGE SUB-BASIN Hla
0.027
88
150 .025 0.13 100
1850 019 .032 TRAP 8
B-Hl-1
FLOW ROUTED THROUGH DETENTION BASIN H1-1
2-36" PIPE CULVERT

1 STOR Q
0 0.009 0,046 0.132 0.284 0.51
2738 2739 2740 2741 2742 2743
0 0 0 0 0 ¢}
HEC-1 INPUT

Page 3

0.625
2710
39

0.822
2744
0

1.24  1.497
2745 2745.5
Q o

1. 809
2746
170

PAGE

PAGE

5

6



DEV-INT-2.0HL
5 6

ID....... 1....... 2....... k- . . T
KK Hib
KM  RUNOFF FROM DRAINAGE SUB-BASIN Hlb
BA 0.0041
LS 88
UK 160 025 0.13 100
§K 550 019 032 TRAP 8
KK Hlc
KM RUNQFF FROM DRAINAGE SUB-BASIN Hlc
BA 0.014
LS 88 2.76
UK 200 .025 0.13 100
RK 930 .019 .032 TRAP B
KK  CBHlc
KM COMBINE RUNOFF FROM Hla, Hib & Hlc
He 3
KK RH1d
KM ROUTE FLOW COMBINED CBH1C
RK 700 0.028 0.032 TRAP &
KK Hld
KM RUNOFF FROM DRAINAGE SUB-BASIN H1d
BA 0,013
LS 1.47
UK 250 .025 0.13 100
RK 700 .019 .032 TRAP 8
KK CBHid
KM COMBINE RUNGFF FROM Hld AND CBHlc
HC 2
KK B-H1-2
KM  FLOW ROUTED THROUGH DETENTION BASIN H1-2
KM 36' WEIR
RS 1 STOR Q
sV LH] .038 0.104 0.212 0.363 0.579
SE 2721 2722 2723 2724 2725 2726.1
5Q 0 Q 0 ] o 102
KQ 22
*
HEC-1 INPUT
ID...... I P P S, A, 5 N -
KK L
KM RUNOFF FROM DRAINAGE SUB-BASIN L
BA L0099
LS 88 9.09
UK 113 0.018 0.13 100
RK 450 012 .032 TRAP 5
KK  B-L-1
KM FLOW ROUTED THROUGH DETENTIOM BASIN L-1
KM 13" WEER
RS 1 STOR 4]
sV ¢ 0.056 0.13% 0.253 0.403
5E 2722 2723 2724 2725 2726
5Q [} 0 Q )] 36
KO 22
*
KK M
KM RUNQFF FROM DRAINAGE SUB-BASIN M
BA  (0.015
LS 88 5.3
UK 137 .018 0.13 100
RK 960 012 .032 TRAP 4
KK  B-M-1
KM FLOW ROUTED THROUGH DETENTION BASIN M-1
KM 7' WEIR
RS 1 STOR 1]
sV 4] 0.06 0.134 0,225 0.334 0.463
SE 2713 2714 2715 2716 2717 2718
5Q 0 4] Q 0 20 55
KO 22
*
KK N
KM RUNOEF FROM DRAINAGE SUEB-BASIN N
BA .01
LS 10
UK 117 .018 9.13 100
RK 1036 012 .032 TRAP H
KK  B-N-1
KM FLOW ROUTED THROUGH DETENTION BASIN N-1
kM 100" ROCK BERM AT CUTLET
RS 1 STOR Q
SV 0 0.066 0.16 Q.286 0.447 0.640
SE 26088 2689 2690 2691 2692 2693
Page 4
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INPUT
LINE

NO.
21

27
3
41
45
51
59
65
71
74
81
84
50
93

100

106

109

117

123

130

136

147
153
" 1356
162
170
176
184
187
193

200

275 5Q
276 KO
277 F¥4

SCHEMATIC DIAGRAM OF STREAM NETWORK

(V) ROUTING
(.) CONNECTOR
E1l

22

{~--») DIVERSION OR PUMP FLOW

DEV-INT-2.0HL
1] 36

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

Flb

CBF1C
v

Hlb

Page 5



206

212

215

218

224

227

235

241

249

255

263

269

SR

(***)} RUNOFF ALSO COMPUTED AT THIS LOCATION
JREREFEEEARN AR AR AR A ke A A RAR TR TRR AR

*

*
]
*
*
*
”
A

FLOOD HYDROGRAPH P?g;aGE (HEC-1)

RUN DATE

]

UN

VERSION 4.1

O70ECO6 TIME 12:38:00

"

*
T
*
x
*

AR AR AN ARkttt R T A TR W ARk kdkdd ot

18 10

IT

19 10

20 pI

ENGLISH

PREPARED BY WOOD/PATEL, 8.24.2006

SERENO CANTON PHASE 1
HEC-1 MODEL

2-YEAR, 6-HOUR STORM
RAINFALL FROM NOAA ATLAS
SCS CURVE NUMBER SQIL LOSS PARAMETERS
KINEMATIC WAVE HYDROGRAPH ROUTING
DEVELOPED CONDITIONS
10% IMPERVIOUS AREA USED FOR SITE _ N
Sereno Canyon phase 1 includes draiange basins EL,E2,F1,F2,F3,G,H1,L,M,N
original Master Plan HEC1 model updated for phase 1 drainage basins

DRAINAGE BASINS E2,Fl,F2,H1 FURTHER DIVIDED INTD SUBBASINS

DEV-INT-2,0HL

INTERIM CONDITION - ONLY PHASE 1 DEVELOQPED

FILE NAME:

DEV-2.DAT

OUTPUT CONTROL VARIABLES
5

IPRNT
IPLOT
QS5CAL

HYOROGRAPH TIME DATA
NMIN

IDATE
ITIME
NG
NDDATE
NOTIME
ICENT

1

2

4]
0.

2
0
0000
900

0
0558
19

COMPUTATION INTERVAL
TOTAL TIME BASE

UNITS

DRATNAGE AREA
PRECIPITAVION DEFTH
LENGTH, ELEVATION
FLOW

STORAGE VOLUME

SU
TEl

RFACE AREA
MPERATURE

INDEX STORM NG. 1

STRM
TRDA

PRINT CONTROL
PLOT CONTROL
HYDROGRAPH PLOT SCALE

MINUTES IN COMPUTATION INTERVAL
STARTING DATE
STARTING TIME
NUMBER OF HYDROGRAPH ORDINATES

ENDING DATE
ENDING TTME

CENTURY MARK

.03 HOURS
29.97 HOURS

SQUARE MILES
INCHES

FEET

CUBIC FEET PER SECOND

ACRE-FEET
ACRES
DEGREES FAHRENHEIT

1.57
-0l

PRECIPITATION PATTERN
.00 .

.00

PRECIPITATION DEFTH
TRANSPOSITION DRAINAGE AREA

Page & )

LR R T e e L T I L e e Ll

*
U.S. ARMY CORPS OF ENGINEERS *
HYDROLOGIC ENGINEERING CENTER *
609 SECOND STREET *
DAVIS, CALIFORNIA 95616 :

*

: ]

% 4 % o * 0

(916) 756-1104

EE e e e e el s S L DT e e el ] s

00 .00 00
00 .00 00
00 .00 00
00 .00 00
00 .00 00
00 .00 .00
00 .00 01
o1 .01 .01



DEV-INT-2.0H1
.03

.02 .02 .02 .02 .03 .04 .06 .08 .15
.15 .12 07 .03 .03 -03 .03 .02 02 .02
01 .01 0l . .01 .01 1) .0l ol .01
.01 .01 00 .00 .00 .00 00 .00 L] -

.00 .00 .00 f .00 .00 00 .00 00 00
oo 00 .00 .00 .00 .00 .00 o] 00
00 .00 .00 00 .00 00 .00 .00 .00 00
o0 .00 00 . 00 .00 .00 -0 . .00
.00 -00 .00 .00 .00 .00 .00 .00 .00 .00
00 00 .00 .00 .00 .00 .00 -00 .00 .00

RER REE hdkd FRd AR Ak EAd SRR Bk dkddX WHE Bodkk Ak ARN AEE EAA Rkw: Ak dkdk kAR kAN ANW ARW AAE ddd kAW AAR RRE kR kdw bk FAN haw

kit h AT a ke
* *
33 kK ® B-E2+1 *
Ed *
TRARERERTES LAY
40 K0 OQUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
IPNCH 0 PUNCH COMPUTED HYDROGRAPH
I0UT 22 SAVE HYDROGHAPH ON THIS UNIT
I5Av1 1 FIRST ORDINATE PUNCHED OR SAVED
ISAVZ 900 LAST ORDINATE PUNCHED OR SAVED
TIMINT .033 TIME INTERVAL IN HOURS

¥ dkd dkdk dkd wwd EkE Kkt khh wika REkk EXE FEY kA wdk kA KAE XAk oww Akk kid kdd oAbk Fhd ke wdd kkd AAA ARA Kkk ddkd dkk ARk h AR

L2333 3384t 2t
L 4 k-3
41 KK * COMBE *
" =
AARR AR Ak kddddd
44 Ko OUTPUT CONTROL VARIASLES
IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
IPNCH 0 PUNCH COMPUTED HYDROGRAPH
oUT 22 SAVE HYDROGRAPH ON THIS UNIT
ISAvL 1 FIRST ORDINATE PUNCHED OR SAVED
ISAVZ 900 LAST ORDINATE PUNCHED OR SAVED
TIMINT ,033 TIME INTERVAL IN HOURS

Wk AkR kAR kEE kRw KEE ARR kkd dww kAh ckkE RAd Axk Aah RdR ARR kRR R RER AN ARk ek Akd ddd o rad auw FAh ddd b Akd dkd AAR kR

LRSS d T assdds s
* *
51 KK - B-F1-1 *
x +*
AAFEERA R A AR AL
58 ko OQUTPUT CONTROL VARIABLES
IPRNT S PRINT CONTROL
IPLOT ¢ PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
IPNCH 0 PUNCH COMPUTED HYDROGRAPH
ouT 22 SAVE HYDROGRAPH ON THIS UNIT
ISAV1 1 FIRST ORDINATE PUNCHED QR SAVED
T15Av2 900 LAST ORDINATE PUNCHED OR SAVED
TIMINT .033 TIME INTERVAL IN HOURS

wak EEE FUX BTRE wdh kAR khd AeR awe wdk AEE FEE ARA Fhd Ak ARA WEE kkd kEE WEE WA Ak ik kil ddrdr ddw whh REE Shk wdr iR Wk khw

drddrdr ik b
* x
109 KK ¥ B-Fl-4 *
E] +
AAEAARER ek h kS
116 ko QUTPUT CONTROL VARIABLES
IPRNT S PRINT CONTROGL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
IPNCH 0 PURNCH COMPUTED HYDROGRAPH
IOUT 22 SAVE HYDROGRAPH ON THIS UNIT
ISAVL 1 FIRST ORDINATE PUNCHED OR SAVED
15AV2 900 LAST ORDINATE PUMCHED QR SAVED
TIMINT ..033 TIME INTERVAL IN HOURS

add whk kdkk Rkn wak kit 2L age wak LD RER kkk kAR RN kAR FAA AR KRk kbEk kbh g AWg Hkh KAE krd www wad hddk Add dad AEF AER Aak

AEAEHEGARRKRRR
H *
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DEV-INT-2.0H1
139 Kk« * g-g2-2 :
x

*****,..tfliii
146 KO QUTPUT CONTROL VARIABLES

IPRNT 5 PRINT CONTROL

1PLOT G PLOT CONTROL

QSCAL 0. HYDROGRAPH PLOT SCALE

TPNCH 0 PUNCH COMPUTED HYDROGRAPH
I0UT 22 SAVE HYDROGRAPH ON THIS UNIT
ISAVL 1 FIRST ORDINATE PUNCHED OR SAVED
I15Av2 900 LAST ORDINATE PUNCHED OR SAVED

TIMINT -033 TIME INTERVAL IN HOURS

REE Rk AEE tAd sk AFE EAE ARG AAE TEY DEE AAk AAW AR ddkd AAR RRh kEkEk RAR ARk kAk FEEk HER WAk AAd kdkd ARk WAW kRk R WWA AEA EAR

A ERENTXRTREAE
A x
162 KK " B-F3-1 *
* *
LETTTTT S DA AL A
169 k0O OUTPUT CONTROL VARIABLES
TPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
IPNCH 0 PUNCH COMPUTED HYDROGRAPH
I0UT 22  SAVE HYDROGRAPH ON THIS UNIT
ISAvl 1 FIRST ORDINATE PUNCHED OR SAVED
ISAVZ 900 LAST ORDINATE PUNCHED OR SAVED
TIMINT .033 TIME INTERVAL IN HOURS

kkd kdkE ARk RRN kkk FAEF RAN AUR kdd AAN whdk ddd REW AR bR AN Rk R dkdd AR wRE TAR Adk ke Rk dRR kokk gk oAT Kk AR Rew wxd KhA

EkhkkyRANEERLR
* *
176 ®K * 8-G-2 *
" *
kkkkdkd bk TTRRL
183 xo QUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT O PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
IPNCH Q0 PUNCH COMPUTED HYDROGRAPH
IouT 22 SAVE HYDROGRAPH ON THIS UNIT
I1Savl 1 FIRST ORDINATE PUNCHED OR SAVED
ISAV2 900 LAST QRDINATE PUNCHED OR SAVED
TIMINT .033 TIME INTERVAL IN HOURS

AR ARE kkk kkk khh FhE FRE FhE kKRR KRR AEA ERd Ak EER ARE KAX kEd FEA ww mkd RAE FEE kR hdd ANR RAR kAR kMR AR AR AR AR ARw

AXERARERFREIES
* &
227 KK - g-Hi-2 ¥
. L
RRAAEARAFEEIER
234 xo OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
1IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLQT SCALE
IPNCH 0 PUNCH COMPUTED HYDROGRAPH
I0UT 22 SAVE HYDROGRAPH ON THIS UNIT
ISAV1 1 FIRST ORDINATE PUNCHED OR SAVED
15AV2 900 LAST ORDINATE PUNCHED QR SAVED
TIMINT .033 TIME INTERVAL IN HOURS

*RE KAk tRA ARw wak Ak FdhF ddE wdk hkdk TdFr WAR kR h kAR RNE Ahh dkd %R BAT wkk AEF dkE AAT AEA ARA ARR kkk knk ARd Ak AFE wkk iy

ARt ERRARRRAEE
& *
241 KK * B-L-1 *
* *
WhkEwxHrkXA A
248 ®O DUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QsCAL 0. HYDROGRAPH PLOT SCALE
IPNCH Q0 PUNCH COMPUTED HYDROGRAPH
10UT 22 SAVE HYDROGRAPH ON THIS UNIT
ISAV]1 1 FIRST ORDINATE PUNCHED OR SAVED
ISAV2 900 LAST ORDINATE PUNCHED OR SAVED
TIMINT .033 TIME INTERVAL IN HOURS

ARE ERh kAR kAE 224 HFA AWh Adk Fdkd Awd kkd TTT Aww A€k FAE AAe wwk kdok kAR Ak Loy AFF RAR wkE kkh dAd AR ARR kdd AT AkR Akt AAw
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DEV-INT-2.0HL

AREEEEANARARAY
& *
255 KK * B-M-1 *
-3 *
ey rT il Tyl
262 KO OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
IPNCH 0 PUNCH COMPUTED HYDROGRAPH
I0UT 22 SAVE HYDROGRAPH ON THIS UNIT
ISAV] 1 FIRST ORDINATE PUNCHED OR SAVED
ISAV2 900 LAST ORDINATE PUNCHED OR SAVED
TIMINT .033 TIME INTERVAL IN HOURS

At hkk WAA WAE www kkk ddd bk kb kR RRR kEk kA ERE EdE Ad Had Add Ak KRR kkdk dkkk kkdk dhkd ddk ke krr wdw RWS kdd RAA ARA dde

++

WA AW W R ek de o
* *
269 KK * B-N-1 *
a *
AR ERREXARRARER
276 KO OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
IPNCH 0 PUNCH COMPUTED MYUROGRAPH
OouT 22 SAVE MYDROGRAPH ON THIS UNIT
ISAV1 1 FIRST ORDINATE PUNCHED OR SAVED
ISAV2 900 LAST ORDINATE PUNCHED OR SAVED
TIMINT .033 TIME INTERVAL IN HOURS
RUNOFF SUMMARY
FLOW IN CUBRIC FEET PER SECOND
TIME IN HOURS, AREA IN SQUARE MILES
PEAK  TIME OF AVERAGE FLOW FOR MAXIMUM PERICO BASIN MAXTIMUM TIME OF
OPERATION STATION FLOM PEAK AREA SYAGE MAX STAGE
+ 6-HOUR 24-HOUR 72+HOUR
HYDROGRAPH AT
+ E1l 28. 3.40 4. 1. 1. .06
HYDROGRAPH AT
+ E2 33. 3.27 4, 1. 1. .05
ROUTED TO
B-E2-1 0. .00 0. 0. 0. .05
2702.30 28.47
2 COMBINED AT
+ COMBE 28. 3.40 4. 1. 1. A1
HYDROGRAPH AT
+ Fla 7. 3.23 1. 0. 0. .0l
ROUTED TO
+ B-F1-1 [+ .00 0. o. 0. .0
M 2727.79 29.17
HYDROGRAPH AT
+ Flb 4. 3.17 Q. g. G. .00
HYDROGRAPH AT
Fl¢ 7. 3.23 1. 0. 0. .01
2 COMBINED AT
CBFlc 10. 3.20 1. 0. 0. .01
ROUTED TO
B-F1-2 1. 4.77 0. 0. 0. .01
2711.0%L 4.77
ROUTED TO
RF1d 1. 4.87 0. 0. 0. .01
HYDROGRAPH AT
+ Fld 4. 3.17 0. 0. 0. .00
2 COMBINED AT
CBF1d 4, 3.17 1. 0. 0. .02
ROUTER TO
8-F1-3 Q. .00 0. 0. Q. 02
2697.41 28.03
HYDROGRAPH AT
* Fle 6. 3.20 1. 0. 0. .01
2 COMBINED AT
CEfle 6. 3.20 1. 0. 0. .03
ROUTED TO
B-F1-4 0. .00 Q. 0. 0. .03
2678.32 22.10
HYDROGRAPH AT
Page 9



*
ROUTED TO
+
+
HYDROGRAPH
+
2 COMBINED
+
ROUTED O
+
+
HYDROGRAPH
+
2 COMBINED
+
HYDROGRAPH
+
ROUTED TO
+
+
HYDROGRAPH
+
ROUTEG TO
+*
+
& COMBINED
+
HYDROGRAPH
+
ROUTED TO
+
+
HYDROGRAPH
+
HYOROGRAPH
+
3 COMBINED
+
ROUTED TOQ
+
HYDROGRAPH
+
2 COMBINED
+
ROUTED TO
+
+
HYDBROGRAPH
+
ROUTED TQ
+
+
HYDROGRAPH
*
ROUTED TO
+
+
HYDROGRAPH
+
ROUTED TO
+
+
1
ISTAQ
FOR STORM
El

Fa
8-F2-1

AT
F2b

AT
CBF2b
B-F2-2

AT
Fic

AT
CBF2C

AT
F3
B-F3-1

AT
G
B-G-1

AT
CLEAR

AT
Hla
B-H1-1

AT
H1lh

AT
Hlc

AT
CBH1c
RH1d

AT
Hld

AT
CBH1d
B-H1-2

AT
L
B-L-1

AT
™~
B-M-1

AT
N
B-N-1

ELEMENT

=1
MAN

(MIN)
STORM AREA {5G MI) =
E 1.81

gEV-INT-Z.OHl

4. 3.20 0. 0. .00
0. .00 0. 0. 0. .00
4. 3.33 0. 0. 0. .M
4 3.33 0 0. 0 01
0. [1,0] 0. 0 a. 0
3. 3.17 0. 0. 0. .00
3. 3.17 0. Q. 0. .01
9 3.23 1 Q. 0. 01
0. 5.23 0. 4] 0 0
9 3.30 1. 0. 0 02
1. 4,20 0. Q. 0. .02
29. 3.40 5. 1. 1. .19
20. 3.20 2. 0. Q. .03
0. .00 0. 0. ¢ o
3 3.17 0. 0. 0 .00
10. 3.20 k. 0. 0. .01
13. 3.20 1. 0. 0. .05
13. 3.23 1. 0. 0. 4
8 3.23 1. 0. 0 .01
1. 3.23 2. 1. 0. .06
14, 3.40 1. 0. 0. .06
10. 31.13 1. 0. 0. .01
1 3.70 0. 0 0 -0l
12. 3.20 1. 0. 0. .01
5. 3.43 1. 0. 0. 01
9. 3.17 1. 0. Q. .01
0. .00 0. 0. 0. .01

SUMMARY OF KINEMATIC WAVE - MUSKINGUM-CUNGE ROUTING
(FLOW IS DIRECT RUNOFF WITHOUT BASE FLOW)
INTERPOLATED TO
COMPUTATION INTERVAL

PEAK TIME TO VOLUME oT PEAK YIME TO
PEAK PEAK
(CcFs) {MIN) (IN) (MIN) (CFs) (MIN)

.01
27.93 203.87 .66 2.00 27.91 204.00

2702.78

2683.15

2709.01

2726.03

2744.20

2725.15

2725.04

2716.2%

2691.62

VOLUME

(IN}

.66

25.80

28.23

4.20

27.60

3.40

3.70

3.43

" 22.90

CONTINUITY SUMMARY (AC-FT) - INFLOW= .0O0OE+00 EXCESS= .2146E+01 QUTFLOW= _2133F+01 BASIN STORAGE= .1638E-02 PERCENT ERROR=

FOR STORM = 1 STORM AREA (5Q MI) = .0l

Page 10
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DEV-INT-2.0HL

EZ MANE 2.00 33.11 195.30 72 2.00 32.69
CONTINVITY SUMMARY (AC-FT) - INFLOW= .0000E+00 EXCESS= .1781E+01 OUTFLOW= .1774E+Q1 BASIN
FOR STORM = 1 STORM AREA (SQ MI) = .01
Fla MANE 3.0 6.82 194.26 .72 2.00 6.81
CONTINUITY SUMMARY (AC-FT) - INFLOW= ,0000E+00 EXCESS= .3718E+00 OUTFLOW= .3705£+00 BASIN
FOR STORM = 1 STORM AREA (sq MI} = .01
Fib MANE 1.2 1.64 190.36 .72 2.00 3.61
CONTINULITY SUMMARY (AC-FT) - INFLOW= .0OO00E+00 EXCESS= .1549E+00 QUTFLOW= ,1544E+00 BASIN
FOR STORM = 1 STORM AREA (SQ MI} = .01
Flc MANE 2.00 7.30 193.52 .72 2.00 7.28
CONTINUITY SUMMARY (AC-FT) - INFLOW= .0000€+00 EXCESS= .3873E+00 OUTFLOW= .3847+00 BASIN
FOR STORM = 1 STORM AREA (5Q MI) = .0l
RF1d MANE 1.83 .70 292.71 .13 2.00 .70
CONTINULTY SUMMARY [AC-FT} - INFLtW= _9302E-01 EXCESS= .0OQOE+}) OUTFLOW= ,9364E-01 BASIN
FOR STORM = 1 STORM AREA (sq MI) = .01
Fld MANE 1.4 4.29 191.42 .72 2.00 4.26
CONTINUITY SUMMARY (AC-FT)} - INFLOW= .0000E+00 EXCESS= .1935E+00 OUTFLOW= .1930E+00 BASIN
FOR STORM = 1 STORM AREA (SQ MI) = .0l
Fle MANE 1.6 5.87 190. 60 .72 2.00 5.82

CONTINUITY SUMMARY (AC-FT) - INFLOW= _0000E+00 EXCESS= .2595E+00 QUTFLOW= .25B6E+00 BASIN

FOR STORM = 1 STORM AREA (S50 MI) = 01
F2a MANE 1.05 3.52 191.84 .72 2.00 3.51

CONTINUITY SUMMARY (AC-FT) - INFLOW= .0000E+00 EXCESS= .1704€+00 OUTFLOW= .I1GS7E+00 BASIN

FOR STORM = 1 STORM AREA (SQ MI) = .01
F2Zh MANE 1.10 3.64 199.76 72 2.00 3.64

CONTINUITY SUMMARY (AC-FT} - INFLOW= .D000E+Q0 EXCESS= ,2517E+00 QUTFLOW= .250GE+00 BASIN

FOR STORM = 1 STORM AREA (sq HI) = .01
FZC MANE 2.80 191.08 .72 2.00 2.77

CONTINUITY SUMMARY (AC~FT) - INFLOW= .Q000E+00 EXCESSw .1317E+00 OUTFLOW= .1311€+00 BASIN

FOR STORM = 1 STORM AREA (SQ MI) = .01
F3 MANE 1.03 9.22 193,01 72 2.00 9.21

CONTINUITY SUMMARY (AC-FT) - INFLOW= .0O00E+00 EXCESS= .5035E+00 OUTFLOWs .5017E+00 BASIN

FOR STORM = 1 STORM AREA (5Q MI) = .01
G MANE -86 3.19 198.87 .72 2.00 9.13

CONTINUITY SUMMARY (AC-FT) - INFLOW= .Q000E+00 EXCESS= .6196E+00 OUTFLOW= .6177E+00 BASIN

FOR STORM = 1 STORM AREA (50 MI) = .01
Hla MANE 1.99 19.92 191.96 .63 2.00 19.91

CONTINUTTY SUMMARY (AC-FT) - INFLOW= .QO00E+00 EXCESS= .9106E+00 OUTFLOW= .904BE+00 BASIN

FOR STORM = 1 STORM AREA (5Q MI) = .01
Hlb MANE 1.08 3.2¢ 190.81 .63 2.00 3.14

CONTINUITY SUMMARY (AC-FT) -~ INFLOW= .0000E+00 EXCESS= .1383E+00 OUTFLOW= .1375E+00 BASIN
FOR STORM = 1 STORM AREA (sq MI} = .0
Hlc MANE 1.2 10.09 192.06 .65 2.00 10.07
CONTEINULYY SUMMARY (AC-FT) - INFLOW= ,0000E+00 EXCESS= .4915€+00 OUTFLOW= ,4890E+00 BASIN
FOR STORM = 1 STORM AREA (sq MI) = .01
RH1d MANE 13.16 193.66 .26 2.00 13.06
Page 11

196.00

STORAGE=

194.00

STORAGE=

190.00

STORAGE=

194.00

STORAGE=

292.00

STORAGE=

190.00

STORAGE=

192.00

STORAGE=

192.00

STORAGE=

200.00

S5TORAGE=

190.00

STORAGE=

194.00

STORAGE=

198.00

STORAGE=

192.00

STORAGE=

196G.00

STORAGE=

192.00

STORAGE=

194.00

.72

.4574E-03 PERCENT

72

-1250e-03 PERCENT

.72

.2586E-04 PERCENT

.72

.1026E-03 PERCENT

.13

-1137e-04 PERCENT

72

.3262E-04 PERCENT

72

\4462€-04 PERCENT

72

. IB94E-04 PERCENT

72

. 1450€-03 PERCENT

.72

.2729e-04 PERCENT

.72

-1687E-03 PERCENT

72

.3650E-03 PERCENT

.63

.1419€-03 PERCENT

.63

.2169E-04 PERCENT

.65

-1238E-03 PERCENT

.26

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERRCR=

ERROR=

ERRQR=

.3



DEV-INT-2.0HL

CONTINUITY SUMMARY (AC-FT) - INFLOW= .6264E+00 EXCESS= .0000E+00 OUTFLOW= .6264E+00 BASIN STORAGE= .6747E-05 PERCENT ERROR=

FOR STORM w« 1 STORM AREA {SQ MI) =
Hld MANE 1.02 3

CONTINUITY SUMMARY {AC-FT) - INFLOW= ,0000E+00 EXCESS=

FOR STORM = 1 STORM AREA (5Q MI) =
L MANE .72 9.87

CONTINUITY SUMMARY (AC-FT) - INFLOW= .0000E+00 EXCESSs

FOR STORM = 1 STORM AREA (SQ MI
M MANE 1.32

CONTINUITY SUMMARY (AC-FT) - INFLOwW= .(0000E+00 EXCESS=

FOR STORM = 1 STORM AREA (50 MI) =
N MANE 1.5% 9,31

CONTINUITY SUMMARY (AC-FT) - THNFLOW= .0000E+00 EXCESS=

**% NORMAL END OF HEC-1 #&@

.0
.17 1935,

.01
187.95 .72

) = .0
12.65 1%0.

.0
190.

1
22 .64 2.00 B.14 194.00

.4480E4+00 OUTFLOW= .4452E+00 BASIN STORAGE=

2.00 9.87 188.00

.3789E+00 OUTFLOW= . 3779E+00 BASIN STORAGE=

1
77 .68 2.00 12.33 192.00

.5457E+00 OUTFLOW= .5432E+400 BASIN STORAGE=

1
77 .72 2,00 9.23 190.00

-3873E400 OUTFLOW= | 3863E+00 BASIN STORAGE=

Page 12

64

.1568E-Q3 PERCENT ERROR=

72

.4313e-04 PERCENT ERROR=

.68

.8523E-04 PERCENT ERROR=

72

.4528E-04 PERCENT ERRORs=



Interim Condition:

10-year HEC-1 Model



DEV-INT-10.0HL

DAL L e e E T e L e

-

L]
*
*
*
*
*
*

FLOOE HYDROGRAPH PACKAGE (HEC-1)
1598

Vi

RUN DATE

JIN
ERSION 4.1

07DECOG  TIME

L iR 222 DT PRt P T T T R A

12:35:42

A
L]
a
*
-
x
"
#

Lg%
b ]
= x

RASAALA SR AANY

L%
KX

X

b &

X000 X000

WOOCOCK 000K

sxxsxﬁx

AR RR AR AN AN A A AAA AN AR AT R W R AT A AR AR

* *
* U.S. ARMY CCORPS OF ENGINEERS *
* HYDROLOGIC ENGINEERING CENTER *
* 609 SECOND STREET *
- DAVIS, CALIFORNIA 55616 *
- (916) 756-1104 *
* *
* *

EREEEARAAR AL AR TR A kA A R dk iy

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HECL {JAN 73), HECLGS, HECIDE, ANMD HECIKW.

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE,
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHMANGED WITH REVISIONS DATED 28 SEP 81, THIS IS THE FORTRAN?7 VERSION
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, OSS:WAITE STAGE FREQUENCY,

DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL

KINI

-
[
=
m

=X ENT- Y A WENTS

LOSS RATE:GREEN AND AMPT INFILTRATION

EMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM
HEC-1 INPUT PAGE 1
I0....... j P F S 3., 4. ..., S [T S |- PUIPUR - [ 10
ID SERENQ CANTON PHASE 1
ID HEC-1 MODEL
ID 10-YEAR, G6-HOUR STORM
1D RAINFALL FROM NQOAA ATLAS
p( SCS CURVE NUMBER SOIL LOSS PARAMETERS
I KINEMATIC WAVE HYDROGRAPH ROUTING
ID DEVELOPED CONDITIONS
I0 10% IMPERVIQUS AREA USED FQR SITE
ID Sereno Canyon phase 1 includes draiange basing E1,€2,F1,F2,F3,G,HL,L.M,N
ID original Master Plan HECL model updated for Phase 1 drainage basins
io DAAINAGE BASINS £2,F1,F2,H1l FURTHER DIVIDED INTO SUBBASINS
ID INTERIM CONDITION - ONLY PHASE 1 DEVELOPED
ID
ID PREPARED BY WOOD/PATEL, 8.24.2006
I0 FILE NAME: DEV-10.DAT
o
*DIAGRAM
IT 900
I0
b]o] .01
PH 0.52 0.99 1.64 1.87 2.01 2.29
*
KK E1l 5
KM RUNQFF FROM DRAINAGE SUB-BASIN EL
BA . 061
LS 88 2.92
UK 400 .02 0.13 100
RK 2050 013 032 TRAP 7 5
-
KK EZ
KM RUNOFF FROM DRAINAGE SUB-BASIN £2
BA 046
LS 88 10
UK 200 K] 0.13 100
RK, 2370 013 032 TRAP 10 5
*
KK B-E2-1
KM FLOW ROUTED THROUGH DETENTION BASIN E2-1
KM 42" pPIPE CULVERT
RS 1 STOR 0
sv o D0.098 0.228 0.411 0.678 1.062 1.583 1.897 2.257
SE 2696 2697 2698 2699 2760 2701 2702 2702.5 2703
5Q 1] 0 0 0 0 0 0 0 180
KO 22
*
KK COMBE
KM COMBINE RUNOFF FROM £1 AND E2
HC 2
KO 22
*
HEC-1 INPUT PAGE 2
IDieue... ) 2iiiians [ TR 4., LTI - T Towiiun 8....... 9......10
KK Fla
KM RUNOFF FROM DRAINAGE SUB-BASIN Fla
BA  0.0096
LS 88 10
K 225 s 0.13 160
RK 600 .012 .032 TRAP 7 5
*
KK B-F1-1
Page 1



DEY-INT-10.0H1

52 KM FLOW ROUTED THROUGH DETENTION BASIN F1-1
53 KM 30" PIPE CULVERT
54 RS 1 STOR 4]
55 sv 0 0.0118 0.251 0.402 0.553
56 SE 2725 2726 2727 2728 2729
57 5Q [t} 0 [} 0 37
58 Ko 22
*
59 KK RF1b
[} KM ROUTE FLOW FROM B-F1-1 THROUGH DRAINAGE BASIN Flb
38 §K 600 0.012 0.032 TRAP
62 KK Flb
63 KM RUNOFF FROM DRAIANGE SUB-BASIN Flb
64 BA  0.004
65 LS 88 10
66 uK 140 0.018 0.13 100
67 R B00  ©.012 0.032 TRAP 7 5
68 KK CBFlb
69 KM COMBINE RUNOFF FROM Flb AND ROUTED FLow RF1b
70 HC 2
71 KK Flc
72 KM  RUNOFF FROM SUB-BASIN Flc
73 BA 0.01
74 [ 88 10
75 uK 200 0.018 .13 100
76 5K 1200 0.012  0.032 TRAP 7 5
77 KK  CBFlc
78 KM COMBINE RUNOFF FROM Flc AND CBFlb
79 HC 2
HEC-1 INPUT PAGE 3
LINE ID....... 1...... P S E PR | T [ B, 9., 10
80 KK B-F1-2
-3 KM FLOW ROUTED THROUGH DETENTION BASIN
a2 KM 36" PIPE CULVERT
83 RS 1 STOR 0
84 sv 0 0.116 0.264 0.446 0.666
85 SE 2708 2709 2710 2711 2712
86 iQ Q [+ 0 4] 50
87 KK RFid
83 KM ROUTE FLOW FROM DETENTION BASIN B-F1-2
89 sx 700 0,012 0.032 TRAP 7 5
[0 KK Fld
91 KM RUNOFF FROM SUB-BASIN Fld
92 BA  0.00%
93 LS 88 19
94 UK 150 0,018 0.13 100
95 gx 700 0,012 0.032 TRAP 7 5
96 KK  CBFld
97 KM COMBINE RUNOFF FROM Fld AND RF1d
98 HC 2
*
99 KX B-F1-3
100 M  FLOW ROUTED THROUGH BASIN
101 KM 30" PIPE CULVERT
102 RS 1 STOR o}
103 SV 0 0,196 0.418 0.671 0,958 1.286
104 SE 2696 2697 2698 2699 2700 2701
105 sQ 4] Q v} 0 3 45
*
106 KK RFle
107 KM ROUTE FLOW FROM DETENTION BASIN B-F1-3
108 RK 930 0.012 0.032 TRAF 7 5
*
109 KK fle
110 KM RUNOFF FROM DRAINAGE SUB-BASIN Fle
111 BA 067
112 LS 88 10
113 UK 140 0.018 0.13 1Q0
114 RK 933 0.012 0.032 TRAP 7 5
HEC-1 INPUT PAGE 4
LINE ) (+ P, l..... B F TR [ T - P 6....... S B....... 9...... 10
115 KK  CBFle
116 KM COMBINE RUNCFF FROM Fle AND RFle
117 HC 2
*
118 KK B-Fl-4
119 KM FLOW ROUTED THROUGH BASEN
120 KM 12' WEIR AT HEAD WALL
121 RS 1 STOR 0
Page 2



DEV-INT-10.0H1

0 0,085 0.206 0.369 0.583
2676 2677 2678 2679 2680
o Q o} 1] 34
22
F2a
RUNOFF FROM DRAINAGE SUBBASIN Fla
0.0044
B8 10
180 0.018 9.13 100
650 0.028 0.032 TRAP
B-F2-1
FLOW ROUTED THROUGH DETENTION BASIN F2-1

24" PIPE CULVERT
STOR 1]
39 0.101 0.18% ©.307

¢ 0.0
2700 2701 702 2703 2704
0 0 7] 0 26
RF2b
ROUTE FLOW FROM DETENTION BASIN B~F2-1
760 0.028 0.032 TRAP
F2b
Rungzg FROM DRAINAGE SUB-BASXN F2b
88 10
350 .018 0.13 100
760 .028 032 TRAP
CBF2b

COMBINE RUNOFF FROM F2b AND RF2b
2

HEC-1 INPUT
PR 1....... 2oiinaan E B 4.0 5...
B-F2-2
FLOW ROUTED THROUGH DETENTION BASIN F2-2

24" PIPE CULVERT

STOR 0
0 0.101 0.227 0,383 0.571
2681 2682 2683 2684 2685
0 o 0 0 26
22
RF2¢
ROUTE FLOW FROM DETENTION BASIN B-F2-2
500 0.028 0.032 TRAP
F2c
RUNOFF FROM DRAINAGE SUB-BASIN F2c
0.0034
88 10
175 .018 0.13 100
500 .028 .032 TRAP
CBF2C
COMBIgE RUNOFF FROM F2C AND RF2C
F3
Ruugr; FROM DRAINAGE SUB-BASIN F3
01
83 10
225 .018 0.13 100
850 0286 032 TRAP
B-F3-1
FLOW ROUTED THROUGH DETENTIOM BASIN F3-1

14' WEIR ROCK BERM AT OUTLET

1 STOR

0 0.033 0.0% 0.175 0©.289
2704 2705 2706 2707 2708

0 0 0 0 0

22
G
RUNOFF FROM DRAINAGE SUB-BASIN G
0.016
88 10
400 .025 0.13 100
720 .022 .032 TRAP
HEC-1 INPUT
Paeeen 1o...... 2. [ 4o 5...

B-G-1
FLOW ROUTED THROUGH DETENTION BASIN G-1
15" WEIR

0.438
2709
1]

Page 3
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LINE

DEV-INT-10.0H1

1 STOR ¢
1] 0.07 0.162 ©0.282 0.437 0.632
2722 2723 2724 2725 2726 2727
¢ 0 0 0 0 42
22
Hla
RUNOFF FROM DRAINAGE SUB-BASIN Hla
0.027
88
150 .025 0.13 100
1850 .019 .032 TRAP 8 5
8-H1-1
FLOW ROUTED THROUGH DETENTION BASIN H1-1
2-36" PIPE CULVERT
1 STOR 0
0 0,009 0.046 0.132 0.284 0.51 0.822 1.24 1.497 1.809
2738 2739 2740 2741 2742 2743 2744 2745 2743.5 2746
Q0 0 0 o 0 0 0 [+ 0 170
Hlb
RUNQFF FROM DRAINAGE SUB-BASIN Hlb
0.0041
a8
160 .02% .13 100
550 .019 .032 TRAP g 5
Hlc
RUNOFF FROM DRAINAGE SUB-BASIN Hlc
0.014
88 2.76
200 025 0.13 100
950 019 .032 TRAP 8 5
CBH1C
cnnalga RUNOFF FROM Hla, Hl1b & Hlc
RH1d
ROUTE FLOW COMBINED CBHlc
700 0,028 0.032 TRAP 6 5
HEC-1 INPUT PAGE 7
...... p S S P Y M. TP - RN S  J N - DI 11
Hld
RUNOFF FROM DRAINAGE SUB-BASIN Hld
0.013
&8 1.47
250 025 0.13 100
700 019 .032 TRAP 8 5
CBH1d
COMBINE RUNOFF FROM H1ld AND CBHLC
2
B-H1-2
FLOW ROUTED THROUGH DETENTION BASIN HI-2
36 WEIR ’
1 STOR I}
0 0.038 0.104 0.212 0,363 0.572
2721 2722 2723 2724 2725 2726
0 0 0 0 [ 101
22
L
RUNQFF FROM DRAINAGE SUB-BASIN L
0.0099
88 9.09
113 0.01B 0.13 100
450 012 .032 TRAP 5 5
B-1-1
FLOW ROUTED THROUGH DETENTION BASIN L-1
13' WEIR
1 STCR 0
0 0.056 0.139 0,253 0.403
2722 2723 2724 2725 2726
] 0 0 0 36
22
M
RUNCFF FROM DRAINAGE SUB-BASIN M
0.015
88 5.3
137 .018 0.13 100
950 .012 .032 TRAP 4 5
HEC-1 INPUT PAGE 8
...... . S T - T S O I £
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INPUT
LIKRE

21

27

33

45

51

59

62

68

71

77

80

87

50

96

99

106

109

115

118

132

139

DEV-INT-10.CH1

267 KK  B-M-1

268 KM FLOW ROUTED THRDUGH DETENTION BASIN M-1

269 KM 7" WEIR

270 RS 1 STOR 0

271 sv 0 0.06 0,134 0.225 0.334

272 SE 2713 2714 2715 2716 2717

273 $Q 0 o [1] 0 20

274 KO 22
*

275 KK N

276 KM RUNOFF FROM DRAINAGE SUB-BASIN N

277 BA .01

278 LS 88 10

79 UK 117 .013 0.13 100

280 RK 1036 .012 .032 TRAP

281 KK B=-N-1

282 KM FLOW ROUTED THROUGH DETENTION BASIN N-1

283 KM 100' ROCK BERM AT OUTLET

284 RS STOR 0

285 sV 0 0,066 0.16 0.286 0.447

286 SE 2688 2689 2690 2691 26492

287 5Q 1] 4] 0 0

288 KO 22

289 KK  CLEAR

290 KM CLEAR HYDROGRAPH STACK

291 HC 8

192 zZ

SCHEMATIC DIAGRAM GOF STREAM NETWORK

0.463
2718
55

0.646
2693
36

(v} ROUTING (-=~>) DIVERSION OR PUMP FLOW
{.) CONNECTOR (<---) RETURN OF DIVERTED OR PUMPED FLOW
E1l
E2
v
v
. B-E2-1
COMBE. . .....--- .
X Fla
v
v
B-F1-1
v
v
. RF1b
. Flb
: CBF1B.aenunnnnns
: : Flc
. CBFLC. cvunnnnnn,
. v
. v
. B-F1-2
. Y
. v
. RFld
. F1d
. CBRIE...vvennnn..
. g-F1-3
v
v
RFle
: Fle
CBFLE...cuuunss..
. #-F1-4
. R F2a
. v
. v
. B-F2-1
. v
. v
RF2b

Page 5



142

148

151

159

162

168

171

177

185

191

199

205

212

218

224

30

261

267

275

281

289

DEV-INT-10.0H1

. . . F2h
) . CBF2b....veee.. ..
v
v
. B-F2-2
- . A"
- . v
. RF2c
. : F2c
. CBFZ2C..oeeennnn.
. . F3
. . v
. . v
. . . 8-F3-1
. : . G
v
. . v
i B-6-1
. i : Hla
. . . v
. . . . . v
. . . . . 8-H1-1
. . . . . Hlb
: : : : Hlc
. . . CBHIC.......
. : X v
. X v
. . . RH1d
N . N . . H1d
. . . coHld. ...... ..
. i . . v
. ! . . v
. : . B-H1-2
R . . . . L
; . . . v
. X X . v
. . . . B-L-1
. . . . : : ®
. . . . . . v
. . . i . : v
. . . . . 8-M-1
: . . . : . : . N
. . . . : R : v
: . . . R . v
. R . . B-N-1
CLEAR......... e e e

(***) RUNOFF ALSO COMPUTED AT THIS LOCATION

A e T e L e T e L L]

*

»

FLOOD HYDROGRAPH PACKAGE (HEC-1) *
un 1998 ®

VERSION 4.1 :

RUN DATE (070DECO6 TIME 12:35:42 :

AR TR RS Ah A A N A F AR AN A RARRARRRR

SERENO CANTON PHASE 1
HEC-1 MODEL

100-YEAR, 6-HOUR STORM
RAINFALL FROM NOAA ATLAS

SCS CURVE NUMBER SOIL LOSS PARAMETERS

KINEMATIC WAVE HYDROGRAPH ROUTING
DEVELOPED CONDITIONS
10% IMPERVIOUS AREA USED FOR SITE

AEE AR AR AR AA AR AR AR R AR A

* *x
* U.5. ARMY CORPS OF ENGIMNEERS *
* HYDROLOGIC ENGINEERING CENTER *
* 609 SECOND STREET *
* DAVIS, CALIFORNIA 93616 »
* {916) 756-1104 *
* *
* *

LA I TR A S L bbbl b i st bt sttt el sttt

Sereno Canyon Phase 1 includes_draiange basins £1,62,F1,F2,F3,6,H1,L,M,N
original master Plan HECL model updated for Phase 1 drainage basins

DRAINAGE BASINS E2,F1,f2,H1 FURTHER DIVIDED INTO SUBEASINS

INTERIM CONDITION - ONLY PHASE 1 DEVELGPED
Page 6



DEV-INT-10.0H1

PREPARED BY WOOD/PATEL, 8.24.2006
FILE NAME: DEV-100.DAT

18 10 GUTPUT CONTROL VARTABLES

IPRNT S PRINT CONTROL

IPLOT Q  PLOT CONTROL
Q5CAL 4. HYDROGRAPH PLOT SCALE

IT HYDROGRAPH TIME DATA

NMIN MINUTES IM COMPUTATION INTERVAL
IDATE 1 0 STARTING DATE

ITIME 0000 STARTING TIME

NQ 900 NUMBER OF HYDROGRAPH ORDINATES

NDDATE 2 {0 ENDING DATE
NDTIME 0558 ENDING TIME
ICENT 19 CENTURY MARK

COMPUTATION INTERVAL .03 HOURS
TOTAL TIME BASE 29.97 HOURS

ENGLISH UNITS

DRAINAGE AREA SQUARE MILES

PRECIPITATION DEPTH  INCHES

LENGTH, ELEVATION FEET

FLOW CUBIC FEET PER SECOND

STORAGE VOLUME ACRE-FEET

SURFACE AREA ACRES

TEMPERATURE DEGREES FAHRENHEIT

19 1D INDEX STORM NO. 1
STRM 2.29 PRECIPITATION DEPTH
TRDA .01 TRANSPOSTTION DRAINAGE AREA
20 PI PRECIPLTATION PATTERN

.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 oo .00 .00 .00 00
.00 .00 00 .00 .00 .00 00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .01 .01 .01 01
.01 .01 .01 .01 Q1 .01 .01 .01 .01 .01
.01 .01 0L .01 .01 .02 .02 .02 .02 02
.02 .03 .03 .04 .04 .05 .06 08 W11 .21
.21 17 .10 .08 .05 .04 .04 04 .03 .02
.02 .02 .02 .02 .02 .01 01 0l .01 1
.01 .01 .0l .01 .01 0L .01 .01 .01 .01
.01 .01 .01 .0l .00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 00 .00 .00 .00
.00 . .00 .00 .00 .00 0o 00 .00 00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00
.00 00 .00 .00 00 .00 .00 .00 .00 .00
.00 .00 .00 .00 .00 .00 .00 .00 .00 .00

Ak hkdk kRE BAR kkk SRF AL KAk kEd HER FEH SRR WA EEA FER AAK REE kA AXE AAET FhE kdw AAw aaa oAk dhd FET AEE KRR KAk Eah ARE eaw

ET I T TR L0 40
* -
33 kx * B-€2-1 *
* *
T II 24224
40 KO OUTPUT CONTROL VARIABLES
TPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
IPNCH 0 PUNCH COMPUTED HYDROGRAPH
I0UT 22 SAVE HYDROGRAPH ON THIS UNIT
5871 1 FIRST ORDINATE PUNCHED OR SAVED
ISAVZ 900 LAST ORDINATE PUNCHED QR SAVED
TIMINT .033 TIME INTERVAL IN HOURS

kR KA kK AR RRkR FEd EET REY AAY Ada Al ddkd dEd kdd wRd AER Akd bk dkE EEd Bk wEh Hokd Aaw kAR kdd Sdk hdd AAR AR kRS EAR AN

EXTTT IR g k0]
* E ]
41 KK * COMBE  *
- *
AkRRAEAd et
44 K0 QUTPUT CONTROL VARIABLES
IPRNT S PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. MHYDROGRAPH PLOT SCALE
IPNCH 0 PUNCH COMPUTED HYDROGRAPH
T0UT 22 SAVE HYDROGRAPH ON THIS UNIT
15AV1 1 FIRST ORDINATE PUNCHED OR SAVED
1542 900 LAST ORDINATE PUNCHED OR SAVED
TIMINT .033 TIME INTERVAL IN HOURS

AR KK hRA AhE HAR R WEY S0 kkk kA% axk SAN FEE ARR AN AAE kAN AAF FEF AXE Akk kdbd Aef Ak wEk REE EIE KEE AEd Aad hdd Ak Taw

EERTT I TS L LS
" *
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DEV-INT-10.0H1

51 KK *  B-Fl-1 *
- "
FYTIIIIIEITT 2R ]
58 ko QUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
IPNCH 0 PUNCH COMPUTED HYDROGRAPH
I0UT 22 SAVE HYDROGRAPH ON THIS UNIT
I5Av1 1 FIRST ORDINATE PUNCHED OR SAVED
ISAV2 900 LAST ORDINATE PUMCHED QR SAVED
TIMINT .033 TIME INTERVAL IN HOURS

ARG AR BRE wws Rhk kEFr Ehk kAR kAW KA Ak Atk hdd AR ARE £2E VR ARk kA SAF XEE KRR WAN ARRE ARK EAAw wAR kkE kEF RTT Tww Aak wAe

EE TR A LR L s sty
* *
118 wx * B-F1-4 ¢
* "
FT1xiii: 23382 2]
125 xo OUTPUT CONTROL VARIABLES
IPRNT S PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
IPNCH 0 PUNCH COMPUTED HYDROGRAPH
TOUT 22 SAYE HYDROGRAPH ON THIS UNIT
ISAvl 1 FIAST ORDINATE PUNCHED OR SAVED
154v2 900 LAST ORDINATE PUNCHED OR SAVED
TIMINT .033 TIME INTERVAL IN HOURS

ARE RWR Aok d 2kt HEAN EAR AEE REh wokd ARk Aad drkd dEw SR AR RAK Ak kAT ERT SAT REW RRY RAE A%k ko kkk wEE kA AAR kAN kAR hkx kAW

AgARAR ARt T hdrdd
* L4
151 KK * B-F2-2 *
* "
EI T Es b8 kg d sl
158 KO OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
IPNCH 0 PUNCH COMPUTED HYDROGRAPH
00T 22 SAVE HYDROGRAPH ON THIS UNIT
ISAVL 1 FIRST ORDINATE PUNCHED OR SAVED
ISAV2 900 LAST ORDINATE PUNCHMED OR SAVED
TIMINT ,033 TIME INTERVAL IN HOURS

dkk kdk kwk gpwx SBR FAF THR Fdk kkX kEF AEE KEX WER 0AE kdk dEF FER ARA RAR RRE RAN KR dkkk kkA ERA kR kW RAR AWk Aad kR kR ke

ETT LA RS i 2Ll sl
o ]
177 kK - B-F3-1 *
&+ *
wkkrkkkrhkkkrdddw
184 ko OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
GQSCAL 0. HYDROGRAPH PLOT SCALE
IPNCH 0 PUNCH COMPUTED HYDROGRAPH
1007 3 SAVE YIYDROGRAPH ON THIS UNIT
15AV1 1 FIRST ORDINATE PUNCHED OR SAVED
ISAVE 900 LAST ORDINATE PUNCHED OR SAVED
TIMINT .033 TIME INTERVAL IN HOURS

kel kRR RRR  kgk KERX RAF tF dkdk ddd F¥E FEE AR AL AAT txt Kkt kkE S0 AW OSS RAXD Mok kdkdk rdkd kdkd dkkdk ddd AAR AAE KRR dhk dkd ik

ETT AL ALl by
* *
191 KK * B-G-1 *
* &
ETTT AL LR L L L &1 3
198 KO OUTPUT CONTROL VARIABLES
IPRNT S PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
IPNCH 0 PUNCH COMPUTED HYDROGRAPH
IouT 22 SAVE HYDROGRAPH ON THIS UNIT
15Av10 1 FIRST QRDINATE PUNCHED OR SAVED
ISAV2 900 LAST ORDIMATE PUNCHED DR SAVED
TIMINT .033 TIME INTERVAL IN HQURS

Page 8



DEV-INT-~10.0H1

Ak khkkddrd iR
L3 *
239 kK * B-H1-2 *
* *
AR bbbyt iy
246 ko OUTPUT CONTROL VARIABLES
5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL Q. MYDROGRAPH PLOT SCALE
IPNCH 0 PUNCH COMPUTED HYDROGRAPH
IouT 22 SAVE HYDROGRAPH ON THIS UNIT
15av1 1 FIRST QRDINATE PUNCHED OR SAVED
I5av2 900  LAST ORDINATE PUNCHED OR SAVED
TIMINT .033 TIME INTERVAL IN HOURS

Rha and RRE dEE R WAt kdd Agw wRE AAk AFE AR Rkk FAE AR kdd AAE BAN kww Rkd dEd AT FES Q04 dohkd Ak AAN AAR Akk kdkEk Ak kAR R

EET LS T T Lt )
¥ *
253 «K * B-L-1 *
* *
A TR EAAN T AR AL
260 ko OUTPUT CONTROL WVARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT COMTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
IPNCH O PUNCH COMPUTED HYDROGRAPH
I0UT 22 SAVE HYDROGRAPH ON THIS UNIT
15av1 1 FIRST ORDINATE PUNCHED OR $SAVED
ISAV2 900 LAST ORDINATE PUNCHED OR SAVED
TIMINT .033 TIME INTERVAL IN HOURS

akd ddpd AR AR AKk kkdh ks Rhk REE kk: kdd dkdk Rk® Akh kEk BEE k& Skk kkk XEN AR ank ket kkk kEd Adw kdkk w4k hEE bkw www k&d dtE

drdrkd kR ATk y
L 4 Ld
267 KK * B-M-1 *
* *
LA R ELER RS2
274 xo QUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
IPNCH 0 PUNCH COMPUTED HYDROGRAPH
TOUT 22 SAVE HYDROGRAPH ON THIS UNIT
ISAVL 1 FIRST ORDINATE PUNCHED OR SAVED
I5AV2 900 LAST QRDINATE PUNCHED OR SAVED
TIMINT .033 TIME INTERVAL IN HOURS

dkd kg FEE RRE AEE dAd Rk KR AR GRR Ak ARk Rhe kkk kR L8R ARS k%% bkl AEW ARR wkx thd hhkd REE Ak waw wax bk BER KWk Awd Akd

ARRARRRRE R E A AN
* *
281 KK * B-N-1 *
*® x*
AXARARRR AR RIS
288 Ko QUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
1IPLOT ¢ PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
IPNCH 0 PUNCH COMPUTED HYDROGRAPH
I0UT 22 SAVE HYDROGRAPH ON THIS UNIT
I5AVL 1 FIRST ORDINATE PUNCHED DR SAVED
1SAVZ 900 LAST QRDINATE PUNCHED OR SAVED
TIMINT .033 TIME INTERVAL IN HOURS
RUNOFT SUMMARY
FLOW IN CUBIC FEET PER SECOND
TIME IN HOURS, AREA IN SQUARE MILES
PEAK  TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN MAXTMUM TIME OF
OPERATION STATION FLOW PEAK AREA STAGE MAX STAGE
B-HOUR 24-HOUR 72-HOUR
HYDROGRAPH AT
E1l 69. 3.27 8. 2. 2. .06
HYDROGRAPH AT
E2 71, 3j.20 6. 2. 1. .05
ROUTED TO
B-E2-1 21. 3.57 3. 1. 1. .05
2702.56 3.57
1 COMBINED AT
COMBE 69, 3.27 11. 3. 2. J11
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+ 4

++

HYDROGRAPH

ROUTED TO

ROUTED TO

HYDROGRAPH

2 COMBINED

HYDROGRAPH

Z COMBINED

ROUTED TO

ROUTED TO

HYDROGRAFPH

2 COMBINED

ROUTED TG

ROUTED TO

HYDROGRAPH

2 COMBINEDR

ROUTED TQ

" HYDROGRAPH

ROUTED TO

ROUTED TO

HYDROGRAPH

2 COMBINED

ROUTED TO

ROUTED TO

HYDROGRAPH

2 COMBINED

HYDROGRAPH

ROUTED TO

HYDROGRAPH

ROUTED TO

HYDROGRAPH

ROUTED TO

HYDROGRAPH

HYDROGRAPH

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

Fla

B-F1-1

RF1lb

Flb

CEF1h

Flc

TBFig

B-F1-2

RF1d

Fld

CBFld

B-F1-3

RFle

Fle

CBFle

B-F1-4

F2a

BE-F2-1

RF2

F2b

CBFZb

B-F2-2

RF2¢

F2c

C8F2c

F3

B8-F3-1

Hla

B-H1-1

H1b

15.

16.

23.

12.

12.

21.

11.

45,

3.37

3.63

3.13

3.13

3.17

3.17

.13

3.43

4.23

3.13

4.43

3.13

3.60

3.23

3.23

4.20

3.13

3.17

4.80

DEV-INT~10.0QH1

1.

Page 10

Q.

.0}

.01

.00

.01

.01

.02

.02

.02

.03

.03

.03

.01

.04

.04

.00

.00

.01

.01

.01

.01

.00

.01

.01

.01

.02

.02

.03

.03

.00

2728.10

2711.19

2699.10

2679.12

2703.06

2684.06

2709.19

2726.27

2745,51

3.57

3.40

4.23

4.43

3.57

4,17

3.43

3.4

4. 80



++

4+

+ 4+

4

DEV-INT-10.0H1

Hlc 24, 3.13 2. 0. 0.
3 COMBINED AT
CBH1C 31, 3.13 3. 1. 1.
ROUTED TO
RH1d 30. 3.17 3. 1. 1.
HYDROGRAPH AT
Hld 20. 3.17 2. 0. 0.
2 COMBINED AT
CBH1d 50. 3.17 5. 1. L.
ROUTED TO
B-H1-2 44, 3.20 4. 1. 1.
HYDROGRAPH AT
L 20. 3.10 1. 0. 0.
ROUTED TO
B-L-1 10. 3.23 1. 0. 0.
HYDROGRAPH AT
M 27. 3.13 2. 1. 0.
ROUTER TO
B-M-1 18 3.23 2. 1] 0.
HYDROGRAPH AT
N 19. 3,13 1. 0. 0.
ROUTED TO
a-N-1 3. 1.60 1. 0. 0.
8 COMBINED AT
CLEAR 75. 3.23 11. 3. 2.

.01

.01

.01

.01

.17

SUMMARY OF KINEMATIC WAVE - MUSKINGUM-CUNGE ROUTING

(FLOW IS DIRECT RUNOFF WITHOUT BASE FLOW)

INTERPOLATED TO
COMPUTATION INTERVAL

I5TAQ ELEMENT oT PEAK TIME TO VOLUME pT PEAK
PEAK
(MIN} {CFS) (MIN) (IN) {MIN) (crs)
FOR STORM = 1 STORM AREA (SQ MI) = .01
E1 MANE 1.88 69.33 1596.82 1.23 2.00 69.05

CONTINUITY SUMMARY (AC-FT) - INFLOW= .0000E+00 EXCESS= .4019E+01 OUTFLOW= .4002E+01 BASIN

FOR STORM = 1 STQORM AREA (SQ MI) = .01
E2 MANE 2.00 72.17 190.70 1.30 2.00 70.61

CONTINUITY SUMMARY (AC-FT) - INFLOW= .0000E+00 EXCESS= .3219E+01 OUTFLOW= .3199E+01 BASIN

FOR STORM = L STORM AREA (SQ MI) = .01
Fla MANE 15.32 188.82 1.30 2.00 15.19

CONTINUITY SUMMARY (AC-FT) - INFLOW= .QO00E+400 EXCESS= .6718E+00 QUTFLOW= .B672E+0Q BASIN

FOR STORM = 1 STORM AREA (SQ u:) = 0L
RF1h  MANE 1.04 3.67 217.58 .52 2.00 3.66

CONTINUITY SUMMARY (AC-FT) - INFLOW= ,2646E+00 EXCESS= .0000E+00Q OUTFLOW= ,2663E+00 BASIN

FOR STORM = 1 STORM AREA (SQ MI) = .01
Flb MANE 1.10 7.63 187.95 1.1 2.00 7.62

CONTINUITY SUMMARY (AC-FT) - INFLOW= .0000E+00 EXCESS= .2799E+00 QUTFLOW= . 2794E+00 BASIN

FOR STORM = 1 STORM AREA (SQ MI) = .01
FlCc MANE 1.67 16.06 190.87 1.31 2.00 15.93

CONTINUITY SUMMARY (AC-FT} - INFLOW= .OQOO0OE+00 EXCESS= .699BE+00 OUTFLOW= .6967E+00 BASIN

FOR STORM = 1 STORM AREA (SQ MI) = .0l
RFld MANE 1.1 9.23 206.66 .63 2.00 9.13

CONTINUITY SUMMARY (AC-FT) - INFLOW= .7956E+00 EXCESS= .0000E+00 QUTFLOW= .7970E+00 BASIN

FOR STORM = 1 STORM AREA (SQ MI) = QL
F1d MANE 1.1 9.32 188.07 1.31 2.00 9.30

CONTINULITY SUMMARY (AC-FT) - INFLOW= .0000E+00 EXCESS= .3499e+00 QUTFLOW= .3491E+00 BASIN
Prage 11

TIME TO
PEAK
(MIN)

196.00

STORAGE=

192.00

STORAGE=

190.00

STORAGE=

218.00

STORAGE=

188.00

STORAGE=

190.00

STORAGE=

206.00

STORAGE=

188.00

STORAGE=

2725.44

2725.27

2716.88

2692.0%

VOLUME
(IN)

1.23

3.20

3.23

3.60

.1616E~02 PERCENT ERROR=

1.30

.5220E~03 PERCENT E£RROR=

1.30

-1306€E-(3 PERCENT ERROR=

.52

.9703€-05 PERCENT ERROR=

1.31

., 2454E-04 PERCENT ERROR=

1.31

.1044E-03 PERCENT ERROR=

.63

.1563E-04 PERCENT ERRORw

1.311

.3324E-04 PERCENT ERROR=

-.8



DEV-INT-10.0HL

FOR STORM = 1 STORM AREA (SQ MI) = .01
RFle MANE 2.00 3.63 259.70 .31 2.00 3.63
CONTINUITY SUMMARY (AC-FT) - INFLOW= .4754E4+00 EXCESS= .0000E+00 OUTFLOW= .4760E+00 BASIN
FOR STORM = 1 STORM AREA (SQ MI) = .01
Fle MANE 1.4 12.46 188.41 1.31 2.00 12.36
CONTINUITY SUMMARY (AC-FT)} - INFLOW= .0000E+00 EXCESS= .4689E+00 OUTFLOW= .4680E+00 BASIN
FOR STORM = 1 STQRM AREA (5Q MI) Kok
F2a MaNE 7.78 188.28 1.31 2.00 7.76
CONTINUITY SUMMARY (AC-FT) - INFLOW= .0000E+00 EXCESS= .30796+00 OUTFLOW= .3073E+00 BASIN
FOR STOfM = 1 STORM AREA (SQ MI) = .01
RF2h  ManE 1.5 1.64 217.10 .51 2.00 1.62

CONTINUITY SUMMARY (AC-FT) - INFLOW= .11B2E+00 EXCESS= .0000E400 OUTFLOW= .1187E+00 BASIN

FOR STORM = 1 STORM AREA (SQ MI) = .01
FZb  MANE 8.49 192.85 1.31 2.00 8.42

CONTINULITY SUMMARY (AC-FT} - INFLOW= .0000E+00 EXCESS= .4549:+00 OUTFLOW= .4533E+00 BASIN

FOR STORM = 1 STORM AREA (SQ MI)} = .01
RF2C  MANE .96 1.47 252.26 .33 2.00 1.47

CONTINUITY SUMMARY (AC-FT) - INFLOW= .1890Qe+00 EXCESS= .0000E+00 OUTFLOW= .1892E+(DD BASIN

FOR STORM = 1 STORM AREA (SQ MI) = .01
F2C  MANE 6.10 187.59 1.31 2.00 6.10

CONTINUITY SUMMARY (AC-FT) - INFLOW= .0000E+00 EXCESS= .2379E+00 OUTFLOW= .2373E+00 BASIN

FOR STORM = 1 STORM AREA (5Q MI) = .01
F3  MANE .78 20.87  189.80 1.30 2.00 20.72

CONTINUITY SUMMARY (AC-FT) - INFLOW= .0QO00E+00 EXCESS= .9038£+00 OUTFLOW= .9034E+00 BASIN

FOR STORM = 1 STORM AREA (5Q MI) = .01
G MAN .84 20,91  191.73 1.30 2.00 20.91

CONTINULTY SUMMARY (AC~FT) - INFLOW= .DQ00E+00 EXCESS= .1120E+D1 OUTFLOW= .1113E+01 BASIN

FOR STORM = 1 STORM AREA (SQ MI) = .01
Hla MaNE 1.56 46.26 188.88 1.20 2.00 45.04

CONTINUITY SUMMARY (AC-FT) - INFLOW= .Q000E+00 EXCESS= .1733E+01 OUTFLOW= .1727E+01 BASIN

FOR STORM = 1 STORM AREA (5Q MI) = .01
Hlb 91 7.49 187.57 1.20 2.00 7.39

CONTINUITY SUMMARY {AC-FT) - INFLOW= .QO00E+00 EXCESS= .2632E+400 OUTFLOW= .2623E+00 BASIN

FOR STORM = 1 STORM AREA (sq MI) = .01
Hie MANE 1.0 23.80 188.94 1.23 2.00 23.53

CONTINUITY SUMMARY (AC-FT) - INFLOW= .00D0E+00 EXCESS= .9210£+00 QUTFLOW= .91BSE+00 BASIN

FOR STORM = 1 STORM AREA (SQ MI) = .01
RHId  MANE 30.55 189.73 .59 2.00 30.34

CONTINUITY SUMMARY (AC-FT) - INFLOW= .1410£+01 EXCESS= .0000E+00 OUTFLOW= .1410E+01 BASIN

FOR STORM = 1 STORM AREA (so MI) = .01
Hld MANE 20.06  18B9.65 1.2t 2.00 19. 85

CONTINUITY SUMMARY (AC-FT) - INFLOW= .000CE+00 EXCESS= .B455E+00 OUTFLOW= _8423E+00 BASIN

FOR STCRM = 1 STORM AREA CSQ MI) = .01
L MANE 20.46 185.75 1.30 2.00 20.45

CONTINUITY SUMMARY (AC-FT)} - INFLOW= .0000E+0Q EXCESS= .6876E+00 OUTFLOW= .6B6ZE+0Q BASIN

Page 12

260.00

STORAGE=

188.00

STORAGE=

188.00

STORAGE=

215.00

STORAGE=

194,00

STORAGE=

252.00

STORAGE=

188.00

STORAGE=

190.00

STORAGE=

192.00

STORAGE=

190.00

STORAGE=

188.00

STORAGE=

188.00

STORAGE=

190.00

STORAGE=

190.00

STORAGE=

186.00

STORAGE=

.31

. 2443€-04 PERCENT

1.31

.4243€-04 PERCENT

1.31

AD4SE-04 PERCENT

.51

.2926E-0S PERCENT

1.31

.1448€-03 PERCENT

.33

.5779e-05 PERCENT

1.31

. 2671E-04 PERCENT

1.30

.17566-03 PERCENT

1.30

.3B16E-03 PERCENT

1.20

. 1474E-03 PERCENT

1.20

.2579€-04 PERCENT

1.23

.1155e-03 PERCENT

.59

.1202E-04 PERCENT

1.21

.1362E-03 PERCENT

1.30

.3899€-04 PERCENT

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERRCR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=



DEV-INT-10. 01
FOR STORM = 1 STORM AREA (SQ MI) = .01
M MANE 1.12 27.66  187.54 1.26 2.00 27.48  188.00 1.26

CONTINUITY SUMMARY (AC-FT) - INFLOW= .O000E+00 EXCESS= ,1009e+01 QUTFLOW= .1006E+01 BASIN STORAGE= .1004€-03 PERCENT ERROR=

FOR STORM = 1 STORM AREA (5Q MI) = .01
N MANE 1.38 19.77 1387.36 1.31 2.00 19.48 188.00 1.31

CONTINUITY SUMMARY (AC-FT) - INFLOW= .O000E+00 EXCESS= .6998E+00 OUTFLOW= .6992E+00 BASIN STORAGE= .5151E-04 PERCENY ERROR=

**% NORMAL END OF HEC-L ***
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Interim Condition:

100-year HEC-1 Model



DEV-INT-100,0HL

1ﬁﬂﬂﬂ9***#####'#'****‘*****#t******i**t*tt

*

L4
*
*
&
*
*

RUN DATE

FLOOD HYRROGRAPH PACKAGE (HMEC-1)
1998

JUN
VERSION 4.1

05SDECO6  TIME

ALt L L e PR R L e s e s LTI T L

13:38:40

*
u
*
*
*
*
*
*

X X 0000000 00X
x X X X X
X X X X
OCOCHNK 2000 X
X X X X
X X X X X
X X X00000 X000

HhEddh Rkt kR Rk kA AR A AR AR AR R AN AR AR

w *
* U.5. ARMY CORPS DF ENGINEERS *
* HYDROLOGIC ENGINEERING CENTER bl
= 609 SECOND STREET *
® DAVIS, CALIFORNIA 95616 b
: (916) 756-1104 *

*
* *

AA A A RAAEARARRARATAA AR AN AR ARt d bt

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS QF HEC-1 KNOWN AS HEC1 (JAN 73}, HEC1GS, HECIDB, AND HECLKW.

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

DSS5:READ TIME SERIES AT DESIRED CALCULATION INTERVAL

KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

LG5S RATE:GREEN AND AMPT INFILTRATION

HEC-1 INPUT PAGE 1
LINE ID...... P PR 2.0 E 4. ... 5. ... L PP B....... 9......10
1 D SERENG CANTON PHASE 1
2 ID HEC-1 MODEL
3 ID 100-vEAR, 6-HOUR STORM
4 ID RAINFALL FROM NOAA ATLAS
5 ID 5CS CURVE NUMBER SOIL LOSS PARAMETERS
& ID KINEMATIC WAVE HYDROGRAPH ROUTING
7 1] DEVELOPED CONDITIONS
8 ID 10% IMPERVIOUS AREA USED FOR SITE A
9 ID sereno Canyon Phase 1 includes_draiange basins E1,€2,F1,72,F3,G,H1,L,M,N
10 0 original Master Plan HEC1 model updated for rhase 1 drainage basing
11 10 DRAINAGE BASINS E2,Fl,F2,H1l FURTHER DIVIOED INTOQ SUBBASINS
ig ID INTERIM CONDITION - ONLY PHASE 1 DEVELOPED
1)
14 1D PREPARED BY WOQOD/PATEL, 8.24.2006
15 ID FILE NAME: DEV-100.0AT
16 ID
“DIAGRAM
17 IT 2 900
18 I0 5
19 10 .01
20 EH .73 1.43 2.42 2.74 2.96 3.37
21 KK E
22 KM  RUNOFF FROM DRAINAGE SUB-BASIN E1
23 BA .061
24 LS 88 2.92
25 V4 400 .02 0.13 100
26 EK 2050 .013 .032 TRAP 7 5
27 KK E2
28 KM RUNOFF FROM DRAINAGE SUR-BASIN E2
29 BA .046
30 Ls 88 10
31 UK 200 .02 0.13 100
32 EK 2370 .013 032 TRAP 10 5
33 KK B-E2-1
34 KM FLOW ROUTED THROUGH DETENTION BASIN E2-1
35 KM 42" PIPE CULVERT
36 RS 1 STOR ]
37 5V 0 0.098 0.228 0.411 0.678 1.062 1.583 1.897 2.257
38 SE 2696 2697 2698 2699 2700 2701 2702 2702.5 2703
19 5Q 1] 1] ] i} 0 5] o 1] 180
40 KO 22
"
41 KK COMBE
42 KM COMBINE RUNOFF FROM E1 AND E2
43 HC 2
44 KO 22
"
HEC-1 INPUT PAGE 2
LINE I0....... l....... 2ot P T | T B Tooooon. B....... 9...... 10
45 KK Fla
46 KM  RUNOFF FROM DRAINAGE SUB-BASIN Fla
47 BA 0.0096
48 LS 88 10
49 UK 225 .018 0.13 100
50 RK 600 012 .032 TRAP 7 5
51 KK B-F1-1
Page 1



115
117

118

120
121

DEV-INT-100.0H1

FLOW ROUTED THROUGH DETENTION BASIN F1-1
30" PIPE CULVERT
1 sToR 0
0 0.118 0,251 0.402 0.553
2725 2726 2727 2728 2729
Q [} ' 4] 0 37

22

RFlb
ROUTE FLOW FROM B-F1-1 THROUGH DRAINAGE BASIN Flb
600 0.012 0.032 TRAP 7

fih
RUNGFF FROM DRAIANGE SUB-BASIN Flb
0.004

38 10
140 0.018 0.13 100
60 0,012 0.032 TRAP 7

cerlb
coMaIgE RUNCFF FROM Flb AND ROUTED FLOW RF1b

Flc
RUNOFF FROM SUB-BASIN Flc
i 88 10
200  0.018 0.13 100
1200 0.012 0.032 TRAP 7
cBFlc

COMBINE RUNOFF FROM Fl& AND CBFlb
2

COMBEIHE RAUNOFF FROM Fle AND RFle
F4

B-Fl-4
FLOW ROUTED THROUGH BASIN
12' WEIR AT HEAD WALL
1 S5TOR 0
page 2

HEC~1 INPUT
s ... 4. ... S iiaaas [ VU, N S [: T - 10
B-F1-2
FLOW ROUTED THROUGH DETENTION BASIN
36" PIPE CULVERT
1 STOR o)
0 0.116 0.264 0.446 (.666
2708 2709 2710 2711 2712
0 0 0 0 50
rrld
ROUTE FLOW FROM DETENTION BASIN B-F1-2
700 0.012 0.032 TRAP 7
Fld
RUNOFF FROM SUB-BASIN F1d
0.005
88 10
150 ¢.018 G.13 100
700 Q.012 0.032 TRAP 7
ceFld
COMBIgE RUNOFF FROM Fld anD RF1d
B-F1-3
FLOW ROUTED THROUGH BASIN
30" PIPE CULVERT
1 STOR 4]
0 0.196 0.418 0.671 0.958 1.286
2696 2697 2698 2699 2700 2701
0 0 0 0 37 45
rFle
ROUTE FLOW FROM DETENTION BASIN B-F1-3
0.012 0.032 TRAP 7
Fle
RUNOFF FROM DRAINAGE SUB-BASIN Fle
0.0067
88 10
140 0,018 Q.13 100
930 0.012 0.032 TRAP 7
HEC-1 INPUT
...... R I DI . DAV | M ST PR P I
CEFle

PAGE 3

PAGE 4



DEV-I N_T—].DD .OH1

sV 0 0,085 0,206 0,369 0.583
SE 2676 2677 2678 2679 2680
0 [} 0 0 34

KO 22

i

KK F2a

KM RUNOFF FROM DRAINAGE SUBBASIN F2a

BA 0.0044

LS 88 10

UK 180 0.018 0.13 100

SK 650 0.028 0.032 TRAP 6
KK B-F2-1

1
KM FLOW ROUTED THROUGH DETENTION BASIN F2-1
KM 24" PIPE CULVERT

RS 1 STOR 1]
sV 0 0.039 0.101 ©.189 0.307
SE 2700 2701 2702 2703 2704
EQ a 1} [+ Q %
KK RF2b
KM ROUTE FLOW FROM DETENTION BASIN 8-F2-1
EK 760 0.028 0.032 TRAP [
KK F2b
KM RUNOFF FROM DRAINAGE SUB-BASIN F2b
BA 65
LS 88 10
UK 350 .018 0.13 100
RK 760 .028 .032 TRAP 6
x
KK  CBFZb
KM consrgs RUNGFF FROM F2bB AND RF2ZbH
e
HEC-1 INPUT
I0,...... Loo..... 2o 3o, . TR TP, [
KK B-F2-2

KM FLOW ROUTED THROUGH DETENTION BASIN F2-2
KM 24" PIPE CULVERT
RS 1 STOR 0

0.227 0.383 0.571

sV 0 0,101

SE 2681 2682 2683 2684 2685

5Q 0 0 0 4] 26

L] 22

-

KK RF2C

KM ROUTE FLOW FROM DETENTION BASIN B-F2-2

RK 500 0.028 0.032 TRAP 6
*

KK F2¢

KM RUNOEF FROM DRAINAGE SUB-BASIN F2C
B8a  (.0034

LS B8 10

UK 175 .0L8 0.13 100

RK 500 .028 032 TRAP 6
KK  CBF2C

KM COMBIgE RUNOFF FROM F2C AND RF2C

Ec

KK F

KM RUNCFF FROM ORAINAGE SUB-BASIN F3

BA .013

LS 88 10

UK 225 018 0.13 100

RK 850 026 .032 TRAP 6
*

KK B-F3-1

KM  FLOW ROUTED THROUGH DETENTION BASIN F3-1
KM 14" WEIR ROCK BERM AT OUTLET

RS 1 STOR 0
sV 0  0.033 0.08 0.175 0.289 0.438
SE 2704 2705 2706 2707 2708 2709
sQ o) 1] ] a 4] [}
KD 22
*
KK G
KM RUNOFF FROM DRATNAGE SUB-BASIN G
Ba  0.016
LS 88 10
UK 400 .025 0.13 100
RK 720 .022 .032 TRAP 4
®

HEC-1 INPUT
h1: TR D Zevennnn E FUUDUNOY S 5 6
KK B-G-1

KM FLOW ROUTED THROUGH DETENTION BASIN G-1
KM 15" WEIR
Page 3

0.625
2710
EE)
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LINE

DEV-INT-100.0H1

1 STOR o]
0 0.07 0.162 0,282 0.437 0.632
2722 2723 2724 2725 2726 2727
o 0 [} 0 0 42
22
Hia
RYNOFF FROM DRAINAGE SUB-BASIN Hla
0.027
88
150 025 0.13 100
1850 .019 .032 TRAP 8 H
B-H1-1
FLOW ROUTED THROUGH DETENTION BASIN H1-1
2-36" PIPE CULVERT
STOR 0
g 0009 0046 0.132 (0.284 0.51 0.822 1.24  1.497 1.809
2738 2739 2740 2741 2742 2743 2744 2745 2745.5 2746
1] 0 0 0 0 0 0 0 0 170
Hlb
RUNGFE FROM ORAINAGE SUB-BASIN Hlb
0.0041
88
160 .025 0.12 100
550 .019 .032 TRAP 8 5
H1c
RUNOFF FROM DRAINAGE SUB-BASIN Hlc
0.014
B8 2.76
200 025 0.13 100
950 .019 .032 TRAP 8 5
CBH1¢
comaigs RUNOFF FROM Hla, W1lb & Hic
RHid
ROUTE FLOW COMBINED CBHLC
700 0.028 2.0312 TRAP & 5
HEC-1 INPUT PAGE 7
[P Y S - TP [ . Sevinias 6. Toviinnn 8....... 9......10
Hld
RUNOFF FROM DRAINAGE SUB-BASIN Hld
’ B8 1.47
25Q Q25 0.13 100
700 .019 .03z TRAP B 5
CBH1d
conargs RUNCFF FROM Hld AND CBHIc
B-H1-2
FLOW ROUTED THROUGH DETENTION BASIN H1-2
36' WEIR
1 STOR 0
0 0.038 0.104 0.212 0.363 0.579
2721 2722 2723 2724 2725 2736.1
1] i} .0 o) 0
L
auuogg FROM DRAINAGE SUR-BASIN L
’ 38 9.09
113 0.018 0.13 100
450 .012 .032 TRAP 5 5
B-L-1
FLOW ROUTED THROUGH DETENTION BASIN L-1
13’ WEIR
1 STOR 0
0 0.05¢ 0.139 0.253 0.403
722 2723 2724 2725 2726
4] 0 0 1] 36
22
M
kuuoiF FROM DRATNAGE SUE-BASIN M
.015
g8 5.3
137 018 0.13 100
960 L012 032 TRAP 4 5
HEC-1 INPUT PAGE B
..... IV SO JUPTY. . TR - JA A SN . SN : SO I
Page 4



INPUT
LINE

21

27

33

45

51

59

62

68

71

77

80

87

0

96

99

106

109

115

118

125

132

139

267 £3
268 KM
269 XM
270 RS
271 sV
272 SE
273 5Q
274 X0
275 KK
276 KM
277 BA
278 LS
279 V.4
280 RK
*
281 KK
282 KM
283 KM
284 RS
285 SV
286 SE
287 sQ
288 KO
289 KK
290 KM
291 HC
292 2z

SCHEMATIC DIA
(V) ROUTING
(.) CONNECTOR

E1

CBFle. ..
v

v
. B-F1-4

DEV-INT-100.0H1

B-M-1
FLOW ROUTED THROUGH DETENTION BASIN M-1
7' WEIR
1 STOR i)
4] 0.06 0.134 0.225 0,334 0.463
2713 2714 2715 2716 2717 2718
0 0 o) o 20

S5
22
N
RUNOS; FROM DRAINAGE SUB-BASIN N
) 88 10
117 .018 0.13 100
1036 .012 .032 TRAP 5

B-N-1

FLOW ROUTED THROUGH DETENTION BASIN N-1

100" ROCK BERM AT QUTLET
1 STOR 0
o 0.066 0.16 ©0.286 ©.447 0.64%

2688 2689 2690 2691 2692 2693
0 0 Q 0 0 36
22

CLEAR
CLEAR HYDRQGRAPH STACK
8

GRAM OF STREAM NETWORK
(--->) DIVERSION OR PUMP FLOW
(<---) RETURN OF DIVERTED OR PUMFED FLOW

Page 5



142

148

151

159

162

168

171

177

185

191

199

205

212

218

224

230

236

239

247

253

261

267

275

281

289

F2b
CBF2b............
v
v
B-F2-2
v
v
RF2C
. F2c
CBF2C.......c....
F3
. v
v
8-F3-1

(***) RUNOFF ALSO COMPUTED AT THIS LOCATION
PR e T T T P e I e A

RUN DATE

R RN

ARd Rk AR ARG AT AT ARt d kS kAR

FLOOD HYDROGRAPH PACKAGE (HEC-1)
1998

JUN
VERSION 4.1

05SDECOS  TIME

*

13:38:40

*
S
x
-
*
*
*

SERENO CANTON PHASE 1
HEC-1 MODEL

100-YEAR, 6-HOUR STORM
RATNFALL FROM NOAA ATLAS

DEV-INT-100.0HL

G
v
v
B-6-1
. Hla
: v
. v
. B-H1-1
: H1lb
CBHIC. .vvvnnnn.. T
v
v
RH1d
. H1ld
CBHID. ...vvvn-.. .
B-H1-2
: L
. v
. : v
. . B~t-1

SCS CURVE NUMBER SOIL LOSS PARAMETERS
KINEMATIC WAVE HYDROGRAPH ROUTING

DEVELOPED CONDITIONS

10% IMPERVIOUS AREA USED FOR SITE
Serenc Canyon phase 1 includes draiange basins E1,E2,F1,F2,F3,G,HL,L,M,N
original master Plan HEC1 model updated for Phase 1 drainage basins

DRAIMAGE BASINS E2,FL,F2,Hl FURTHER DIVIDED INTO SUBBASINS

INTERIM CONDITION - ONLY PHASE 1 DEVELOPED

Page &

AR E R A AR AT ARAAAT R R A AR AR AA N AR

600 SECOND STREET
(916) 756-1104

* 353 A %%

Y.S. ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER

DAVIS, CALIFORNIA 95616

P N




DEY-INT-100.0HL

PREPARED BY WOOD/PATEL, 8.24.2006
FILE NAME: DEV-100.DAT

18 10 OQUTPYUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
IT HYDROGRAPH TIME DATA
NMIN Z MINUTES IN COMPUTATION INTERVAL
IDATE 1 Q0 STARTING DATE
ITIME 000}  STARTING TIME
NQ 900 NUMBER OF HYDROGRAPH ORDIMATES
NDDATE 2 0 ENDING DATE
NDTIME (0558 ENDING TIME
ICENT 19 CENTURY MARK
COMPUTATION INTERVAL .03 HOURS

TOTAL TIME BASE 29.97 HOURS
ENGLISH UNITS

DRAINAGE AREA SQUARE MILES
PRECIPITATION DEPTH  INCHES
LENGTH, ELEVATION FEET
FLOW CUBIC FEET PER SECOND
STORAGE VOLUME ACRE-FEET
SURFACE AREA ACRES
TEMPERATURE DEGREES FAHRENHEIT
1% 0 INDEX STORM NO. 1
STRM 3.37 PRECIPITATION DEFTH
TRDA -01L  TRANSPOSITION DRAINAGE AREA
20 PI PRECIFITATION PATTERN
.00 .00 ] .00 .00 .00 .00 .00 .00 .00
-00 .00 .00 .00 .00 .00 .00 .00 .00 .00
0 .00 00 00 .00 .00 .00 .00 00 .00
.00 00 01 01 .01 .01 . .01 .01 .01
01 o1 .01 128 .01 0l .01 .01 01 .01
01 01 01 01 .01 0ol .01 01 01 i}
01 01 01 .01 .01 ol .01 .01 01 jul
01 0L 01 01 .01 03 .03 .03 03 .03
.04 04 04 .06 .06 .07 .09 12 17 .29
23 24 15 il .07 07 . Qs 04 .
04 03 03 03 .03 .01 .01 .01 .01 01
o1 01 01 01 .01 .01 .01 0L 01 01
01 01 0l o1 .01 .01 .01 .01 01 oL
01 01 01 o1 .01 .01 1 01 0l 01
.01 .01 01 01 .01 .01 01 .01 00 00
0 . .00 .00 . .00 .00 00
.00 .00 00 .00 .00 .00 .00 0o 00
00 00 00 00 .00 .00 [} 00 .00 00

FRE KA HAR AT NIX O AWT RN RAT wak AWK AN AAW ARA ARE ARR RRR FAS FEE ke Ak AhR ARV AAW Tk ddd ARk AR dokk Ak RAE hkE kR Rkl

EARATREERNEE

* *
33 KK * B-E2-1 *
L] *
kA Akt krew At
40 KO OUTPUT CONTROL VARIABLES
P 5 PRINT CONTROL
IPLOT QO PLOY CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
IPNCH 0 PUNCH COMPUTED HYDROGRAPH
ouT 22 SAVE HYDROGRAPH ON THIS UNIT
ISAV1 1 FIRST ORDINATE PUNCHED OR SAVED
ISAV2 9000 LAST ORDINATE PUNCHED OR SAVED
TIMINT .033 TIME INTERVAL IN HOURS

ddk Wkd FEE fkk REE O RAF AR WAN kR Nk AAR Sud £ad ARd ddw AR B dRE kAE Akd Add kkd hdrd ik dded Wk SRR SR WA RAR KA AR RNk

EL 2 R L2 22 L L1}
" x*
41 KK * COMBE *
" *
ERRE LS b L LA LSS
44 xo OVUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
IPNCH Q PUNCH COMPUTED HYDROGRAPH
I0UT 22 SAVE HYDROGRAPH ON THIS UNIT
I5Av1L 1l FIRST ORDINATE PUNCHED OR SAVED
I5AV2 900 LAST ORDINATE PUNCHMED OR SAVED
TIMINT .033 TIME INTERVAL IN HOURS

ddk RAk FAF Rew FAF TEE Ak FEE AEE Ak Ahd kdkd Rkk RAT ROA ARW @AE AaE FAd kkd kdd ARE RRE AES Skw dEL ARk AAh AN KAN KEAE AR AAR

EEELE L ST 223 1]
* -
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DEV-INT-100.0H1
51 KK : B-F1-1 *
A

AR R AT E R Rk
58 ko OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
IPNCH 0 PUNCH COMPUTED HYDROGRAPH
I0UT 22 SAVE HYDROGRAPH ON THIS UNIT

IsAv1 1 FIRST ORDINATE PUNCHED OR SAVED
ISAV2 900 LAST ORDINATE PUNCHED OR SAVED

TIMINT .033 TIME INTERVAL IN HOURS

TRk WAk ARk ARA kkA Sk ko FAE XXk ARE BAE AAR KAF AkE HAE RAR Akd dhd ok khk RAR RAR ARE ARE RAE ARE AAA RFE AAA hdk hAR ARE ERd

LR Tl ] )
* +
118 Kk * B-Fl-4 *
- "
khodaROACRANA Y
125 Ko OUTPUT CONTROL VARIABLES
IPRNT $  PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
IPNCH 0 PUNCH COMPUTED HYDROGRAPH
TouT 22 SAVE HYDROGRAPH ON THIS UNIT
I5AV1 1 FIRST ORDINATE PUNCHED OR SAVED
ISAV2 900 LAST ORDINATE PUNCHED OR SAVED
TIMINT 033 TIME INTERVAL IN HOURS

Wk AR RAE Bdkd ddd kdd EAE dAd rdd drw wkk RAN RER RRA KRR AR AR WY wAD BER Ak PAA ARA S kA wokd kA Add dkd hEw AWE ORAR AR

LEE TR T
* *
1SLKK % g-F2-2 *
¥ *
ARERRAE R AR AR
158 X0 QUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
IPNCH 0 PUNCH COMPUTED HYDROGRAPH
IouT 22 SAVE HYDROGRAPH ON THIS UNIT
ISAVL 1 FIRST ORDINATE PUNCHED OR SAVED
ISAVZ 900 LAST ORDINATE PUNCHED OR SAVED
TIMINT .033 TIME INTERVAL IN HOURS

FdE kdE khd dkdk kdkd kEA kkd kA KA h AEN FEA AAR FRE FEN AAT RAE NRR FRT kwd krdk dkh kRkE AkS And kRd dddk Aad S hkk kAR AEE hhR waw

dhkrrdrrrrtthhn
- &
177 KK = B-F3-1 *
* *
REREERELEAANAY
184 ko OQUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
IPNCH 0 PUNCH COMPUTED HYDROGRAPH
I0UT 22 SAVE HYDROGRAPH ON THIS UNIT
I15Avl 1 FIRST ORDINATE PUNCHED OR SAVED
I5AV2 900 LAST ORDIMATE PUNCHED OR SAVED
TIMINT .033 TIME INTERVAL IN HOURS

hd ddd BhkE kdkd kdk Fhd dEE SEE RAE EER NEE RAR AER KT AR AAE SRY Atk kdkk kkdk kkk kA% ARG AAR RkR Ak AR AFh RAR KA AR AET gk

ELEER L P L)

i L]
191 KK * B-G-1 *
Ll -
hh AT Ry
198 x0 OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
Q5CAL 0. HYDROGRAPH PLOT SCALE
IPNCH 0 PUNCH COMPUTED HYDROGRAPH
TouT 22 SAVE HYDROGRAPH ON THIS UNIT
15471 1 FIRST ORDINATE PUNCHED OR SAVED
TSAV2 900 LAST ORDINATE PUNCHED OR SAVED
TIMINT .033 TIME INTERVAL IN HOURS

AR AR KAE HEE FAX KRR RWR AAF AAL AAR XEE dAy dEE A E EES A dhd kdk kk® REA ARW AL ARR SRR KAk AWR WAk RRW AER RET RRE WRA kR
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DEV-INT-100.0H1

AEE kR AATANAEY
* *
239 KK * B-H1-2 *
" *
EEE L F LT DAL bl
246 KO OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONYROL
IPLOT 0 PLOT CONTROL
QSCAL ©. HYDROGRAPH PLOT SCALE
IPNCH 0 PUNCH COMPUTED HYDROGRAPH
TouT 22 SAVE HYDROGRAPH ON THIS UNIT
I5Av1 1 FIRST QRDINATE PUNCHED OR SAVED
15Av2 900 LAST ORDINATE PUNCHED OR SAVED .
TIMINT .033 TIME INTERvVAL IN MHOURS

AtR Wkt hhkd kkdk kEkd ARE AAW WAR Ak Akk KAk kdk kdkd kdd kR RER AW BAS RWE RR kRE AAR AAR AW W0w kak kokd kkd SRR kkE Fwd www Tdw

wakkkkkktrEEE L
* *
253 KK * B-1-1 *
. * *
AR FETARFITTTY
260 K0 QUTPUT CONTROL YARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
IPNCH 0 PUNCH COMPUTED HYDROGRAPH
I0UT 22 SAVE HYDROGRAPH ON THIS UNIT
ISAvl 1 FIRST ORDIMATE PUNCHED DR SAVED
I5AvZ SO0 LAST ORDINATE PUNCHED OR SAVED
TIMINT .033 TIME INTERVAL IN HOURS

dddk dkdk dkk kEd hAd FET ARE BER AAS HAEd AAE RN wadk dkw AAE kEk Rkk Ak R dkd kkd ddF wds dAE Xk ddkd dkdk kAd kR RAR AAA hww kR

ERANEAERAARRERA
k] o
267 KK * g-M-1 *
& *
*kkkkkkrFEEEEn
274 x0 QUTPUT CONTROL VARIABLES
IPRNT S PRINT CONTROL
IPLOT 0 PLOT CONTROL
QscaL 0. HYDROGRAPH PLOT SCALE
IPNCH 0 PUNCH COMPUTED HYDROGRAPH
IouT 22  SAVE HYDROGRAPH ON THIS UNIT
ISAv1 1 FIRST ORDINATE PUNCHED OR SAVED
15av2 900 LAST ORDINATE PUNCHED OR SAVED
TIMINT -033 TIME INTERVAL IN HOURS

AR RAR ERR RAR AR AFR Akk FEY Afd Ak A% ko ges ped NS SO FAT SRd AWE AAY AW PAR RdR AW wuE wddk Aad dkd kdk bk Rk kwdr Sdw

thktdkkrRREEES
* *
281 KK * B-N-1 *
* *
kb rnk
288 Ko OUTPUT CONTROL VARTABLES
IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
LENCH Q  PUNCH COMPUTED HYDROGRAPH
10uUT 22 SAVE HYDROGRAPH ON THIS UNIT
ISAV1 1 FIRST ORDINATE PUNCHED OR SAVED
I5AVZ 900 LAST ORDINATE PUNCHED OR SAVED
TIMINT .033 TIME INTERVAL IN HOURS
RUNOFF SUMMARY
FLOW IN CUBIC FEET PER SECOND
TIME IN HOURS, AREA IN SQUARE MILES
PEAK  TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN MAXIMUM TIME OF
OPERATION STATION FLOW PEAK AREA STAGE MAX STAGE
B-HOUR 24-HOUR 72-HOUR
HYDROGRAPH AT
El 148, 3.20 14, 4. 3. .06
HYDROGRAPH AT
E2 138. 3.13 11. 3. 2. .05
ROUTED TO
B-E2-1 99. 3.23 7. 2. 1. .05
2702.77 3.23
2 COMBINED AT
COMBE 238, 3.23 22. 5. 4. 11
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+ +
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+ +

+ +

HYDROGRAPH

ROUTED TO

ROUTED TO

HYDROGRAPH

2 COMBINED

HYDROGRAPH

2 COMBINED

ROUTED TO

ROUTED TO

HYDROGRAPH

2 COMBINED

ROUTED TQ

ROUTED TO

HYDROGRAPH

2 COMBINED

ROUTED TO

HYDROGRAPH

ROUTED TGO

ROUTED TO

HYDROGRAPH

2 COMBINED

ROUTED TQ

ROUTED 70

HYDROGRAPH

2 COMBINED

HYDROGRAPH

ROUTED TO

HYOROGRAPH

ROUTED TO

HYDROGRAPH

ROYTED TO

HYDROGRAPH

HYDROGRAPH

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

Fla

B-F1-1

RF1b

Flb

CBFlb

Flc

CBFlc

B-F1-2

RF1d

Fld

ceFld

B-F1-3

RFle

Fle

CBFle

B-F1-4

F2a

8-F2-1

RF2b

FZb

cerb

B-F2-2

RF2C

F2c

CBF2cC

3

B8-F3-1

B8-G-1

Hla

B-HLI-1

H1b

30.

18.

18.

14,

23.

31.

44.

39.

39.

17.

45.

31.

31.

23,

35.

32.

15.

17.

21.

12.

12.

12.

15.

41.

27.

43,

33,

B8,

38.

14,

3.10

3.27

3.13

3.30

3.50

3.60

3.10

3.23

3.27

3.17

3.23

3.40

3.10

DEV-INT-100.0H1

2.

Page 10

1.

0.

.01

01

.0l

-00

.01

.01

.02

.02

.02

.00

.03

.03

.03

.01

.04

.04

.01

.01

.01

.00

.01

.01

.01

.02

.02

.03

.03

.00

2728.48

2711.78

2699.84

2679.94

2703.31

2684.47

2709.6%

2726.80

2745.61

3.23

3.47

3.60

3.23

3.23

3.23

3.30



+ Hlc
3 COMBINED AT
+ CBH1c
ROUTED TO
+ RH1d
HYDROGRAPH AT
* Hid
2 COMBINED AT
+ CBH1d
ROUTED TO
+ B-H1-2
+
HYDROGRAPH AT
+ L
ROUTED TO
+ B-L-1
+
HYDROGRAPH AT
+ M
ROUTED TO
+ 8-M-1
+
HYDROGRAPH AT
+ N
ROUTED TO
+ B-N-1
+
§ COMBINEG AT
+ CLEAR
1
ISTAQ ELEMENT
FOR STORM = 1 STORM Al
E1l MANE

CONTINUITY SUMMARY (AC-FT) - INFLOW= .0000E+00 EXCESSs .7111E+01 OQUTFLOW= .707BE+01 BASIN

FOR STORM = 1 STORM Al
£2 MANE

CONTINUITY SUMMARY (AC-FT) - INFLOW= .QO00E+00 EXCESS= .5574E+01 OUTFLOW= .5564E+01 BASIN

DEV-INT-100.0M1

46. 3.10 3. 1 I. .01
61. 3.30 7. 2 i .05
60. 3.30 7. 2. 1. .05
40, 3.10 3. 1. 1. .01
98. 3.13 10. 3 2. .06
93. 3.1z 10. 2. 2. .06
37. 3.07 2. 1. 0. .01
28. 3.13 2. 0. Q. .01
£2. 3.10 4 1 1. .01
43. 3.17 3. 1 1. .01
36. 3.10 2 1 0 .0l
17. 3.23 2. 0. 0. .01
226. 3.20 29. 7. 6. A7
SUMMARY OF KINEMATIC WAVE - MUSKINGUM-CUNGE ROUTING
(FLOW IS DIRECT RUNOFF WITHOUT BASE FLOW)
INTERPOLATED TO
COMPUTATION INTERVAL
oT PEAK TIME TO VOLUME oT PEAK TIME TO
PEAK PEAK
(MIN) {CFS) (MIN) (IN) (MIN) (CFs) (MIN)
REA (5Q MI) = .01
1.51 148.62 191.85 2.18 2.00 148.02 192.00
STORAGE=

REA (5Q MI)
1.74 141.10

.01
188.83 2.27 2.00 137.93

188.00

FOR STORM = 1 STORM AREA (5Q MI) = .0l

Fla MANE .81 30.56 187.26 2.27 2.00 29.97 188.00

CONTINUITY SUMMARY (AC-FT) - INFLOW= .0000E+00 EXCESS= .1163£+01 OUTFLOW= .1162E+01 BASIN STORAGE=
FOR STORM = 1 STORM AREA (5Q MI) = .01

RF1b MANE .86 17.66 195.75 1.4% 2.00 17.63 196.00

CONTINUITY SUMMARY (AC-FT) - INFLOW= .7608E+00 EXCESS= .Q000£+00 CUTFLOW= ,7614E+00 BASIN STORAGE=
FOR STORM = 1 STORM AREA (5 MI) = .01

Flb MANE .96 14,23 185.51 2.27 2.00 14.20 186.00

CONTINUITY SUMMARY (AC-FT) - INFLOW= .QO00E+00 EXCESS= .4B47E+00 OUTFLOW= . 4844€+00 BASIN STORAGE=
FOR STORM = 1 STORM AREA (5Q MI) = .01

Fl¢ MANE 1.35 31.55 187.5% 2.27 2.00 31.37 188.00

CONTINUITY SUMMARY (AC-FT) - INFLOW= .0000E+00 EXCESS= .1212€+01 OUTFLOW= .1210E+01l BASIN STORAGE=
FOR STORM = 1 STORM AREA (5Q MI) = .0l

RFld MANE . 38.82 199.68 1.60 2.00 38.57 198.00

CONTINUITY SUMMARY {AC-FT) - INFLOW= .2011E+01 EXCESS= .0COOE+Q) OUTFLOW= .2013E+01 BASIN STORAGE=
FOR STORM = 1 STORM AREA (SQ ML) = .01

Fld WMANE .93 17.45 186.43 2.27 2.Q0 17.36 186.00

CONTINUITY SUMMARY (AC-FT) - INFLOW= .0000E+(Q0 EXCESS= .6059E+0Q OUTFLOW= .6056E+00 BASIN STORAGE=

Page 11

2726.00

2725.77

2717.66

2692.48

VOLUME

(1N}

2.17

.1605E-02 PERCENT

2.27

STORAGE= ,4962€-03 PERCENT

2.27

.1238€-03 PERCENT

1.49

.7530£-05 PERCENT

2.27

.2418E-04 PERCENT

2.27

.1130E-03 PERCENT

1.60

.1529€-04 PERCENT

2.27

.3414€-04 PERCENT

3.17

3.13

3.17

3.23

ERROR=

ERRCR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR~

ERROR=

-.1



OEV-INT-100.0H1
FOR STORM = 1 STORM AREA (SQ MI) = .01
RFle MANE 1.12 30.92 210.12 1.28 2.00 30.87
CONTINUITY SUMMARY (AC-FT) - INFLOW= .1947E+01 EXCESS= .0000E+Q0 QUTFLOW= .1954E+01 BASIN

FOR STORM = 1 STORM AREA (sq MI} = .01
Fle MANE 1.2 23.28 186.95 2.27 2.00 23.13

CONTINUITY SUMMARY (AC-FT) - INFLOW= .0000E+00 EXCESS= .8119E+00 OUTFLOW= ,BLl14E£+Q00 BASIN

FOR STORM = 1 STORM AREA (SQ MI) = .01
FZa MANE 72 14.95 186.47 2.27 2.00 14.85

CONTINUITY SUMMARY (AC-FT) - INFLOW= .0000E+00 EXCESS= .5332E+Q0 QUTFLOW= .5325E+00 BASIN

FOR STORM = 1 STORM AREA (SQ MI) = .01
RF2L  MANE 1.06 7.90 196.66 1.47 2.00 7.89

CONTINUITY SUMMARY (AC-FT) - INFLOW= .3432E+00 €XCESS= .0000e+00 OUTFLOW= .3446E+Q0 BASIN

FOR STORM = 1 STORM AREA (SQ MI) = .01
F2b  MANE 17.48 189.43 2.27 2.00 17.40

CONTINUITY SUMMARY (AC-FT) - INFLOW= .0000E+00 EXCESS= .78776+00 OUTFLOW= ._7855€+00 BASIK

FOR STORM = 1 STORM AREA (5Q MI) = .01
RF2C  MANE .62 12.29 205.45 1.29 2.00 12.27

CONTINUITY SUMMARY (AC-FT)} - INFLOW= .7480E+00 EXCESS» .0000c+00 OUTFLOW= .7477E+00 BASIN

FOR STORM = 1 STORM AREA (sq MI) = .01
F2t MANE 11.68 185.86 2.27 2.00 11.865

CONTINUITY SUMMARY (AC-FT) - INFLOW= ,Q000£+00 EXCESS= .4120E+00 CUTFLOW= .4115E+00 BASIN

FOR STORM = 1 STORM AREA (SQ MI) = .01
F1 MANE 41.31 186.98 2.27 2.00 40,52

CONTINUITY SUMMARY (AC-fT) - INFLOW= .0000E+00 EXCESS= .15756+01 OUTFLOW= .1573E+01 BASIN

FOR STORM = 1 STORM AREA {5Q MI) = .01
MANE .69 43,96 189.19 2.27 2.00 43,37

CONTINULITY SUMMARY (AC-FT} - INFLOW= .QO000E+00 EXCESS= .18396+01 OQUTFLOW= ,1934E+D1 BASIN

FOR STORM = 1 STORM AREA (SQ MI) = .01
Hla MANE 1.43 90.61 186.78 2,15 2.00 87.84

CONTINUITY SUMMARY (AC-FT) - INFLOW= .0000E+00 EXCESS= . 3096E+01 QUTFLOW= . 309LE+01 BASIN

FOR STORM = 1 STORM AREA (5Q MI) = .01
Hlb MANE .65 14.37 185.59 2.15 2.00 14.31

CONTINUITY SUMMARY (AC-FT) - INFLOW= .0000E+00 EXCESS= .4702E+00 OUTFLOW= .4699E+({} BASIN

FOR STORM = 1 STORM AREA (5Q MI) = .01
Hlc MANE .91 46.32 186.17 2.18 2.00 45.99

CONTINUITY SUMMARY (AC-FT) - INFLOW= .QO00E+00 EXCESS= .1631E+01 OUTFLOW= .1629E+01 BASIN

FOR STORM = 1 STORM AREA (SQ nx) .01
RH1d MANE .65 60.58 198.91 1.54 2.00 60.35

CONTINUITY SUMMARY (AC-FT) - INFLOW= .3695£+01 EXCESS= .Q000E+00 OUTFLOW= .3696E+01 BASIN

FOR STORM = 1 STORM AREA (SQ MI) = .01
Hld MANE 40.39 186.96 2.16 2.00 39.77

CONTINUITY SUMMARY (AC-FT) - INFLOW= .D00QE+00 EXCESS= ,1503E+01 OUTFLOW= _1500£+01 BASIN

FOR STQRM = 1 STORM AREA (sq MI) = .01
L MANE 37.47 184.91 2.26 2.00 36.74

CONTINUITY SUMMARY (AC-FT) - INFLOW= .0000E+00 EXCESS= .1194£401 OUTFLOW= .1193E+01 BASIN
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210.00

STORAGE=

186.00

STORAGE=

186.00

STORAGE=

196.00

STORAGE=

190.00

STORAGE=

206.00

STORAGE=

186.00

STORAGE=

138.00

STORAGE=

188.00

STORAGE=

186.00

STORAGE=

186.00

STORAGE=

186.00

STORAGE=

193.00

STORAGE=

186.00

STORAGE=

124.00

STORAGE=

1.28

.250BE-04 PERCENT

2.27

.41656-04 PERCENT

2.27

.3733e-04 PERCENT

1.47

.2846E-05 PERCENT

2.27

.1507€-03 PERCENT

1.28

.5997e-05 PERCENT

2.27

.2778E-04 PERCENT

2.27

L1671E-03 PERCENT

2.27

-3297E-03 PERCENT

2.15

. 1664E-03 PERCENT

2.15

. 2207€-04 PERCENT

2.18

.1238E-03 PERCENT

1.54

-1226€-04 PERCENT

2.16

.1420€-03 PERCENT

2.26

.4421e-04 PERCENT

ERROR=

ERROR=

ERROR=

ERROR~

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERRQR=

ERROR=

ERROR=



DEV~-INT-100.0H1
FOR STQRM = 1 STORM AREA (SG M) = 01
M MANE .91 52.47 185.88 2.21 2.00 52.40 186.00 2.21

CONTINUITY SUMMARY (AC-FT)} - INFLOW= ,0000E+00 EXCESS= .1772£+01l QUTFLOW= .1770E+01 BASIN STORAGE= .8575E-04 PERCENT ERROR=

FOR STORM = 1 STORM AREA (5Q MI) = .01
N MANE 1.07 36.42 185.94 2.27 2.00 36.37 186.00 2.27

CONTINUITY SUMMARY (AC-FT) - INFLOw= .00Q0E+00 EXCESS= .1212£+01 OUTFLOW= ,1212€+01 BASIN STORAGE= ,4858E-04 PERCENT ERROR=

“%% NORMAL END OF HEC-1 ***
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Ultimate Condition:

2-year HEC-1 Model
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FLOOD HYDROGRAPH PACKAGE (HEC-1)

JUN 1998

VERSION 4.1

RUN DATE

OSDECO6 TIME

AR E bbbl ER A T LT T T 1

13:42:07

A
L]
*
*
*
*
*
*

L .
o
x>

OO0 200K

>
o
o

DEV-2.0H1

000K X0
X

b S 8
Exxxxﬁx

EAAEEARARAAAFAA R R AN AR AR AAT AR dkE

- *
* U.S. ARMY CORPS OF ENGINEERS i
* HYDROLOGIC ENGINEERING CENTER *
» 609 SECOND STREET *
* DAVIS, CALIFORNIA 95616 ®
* {916) 756-1104 *
- *
* : 3

AEAAEAAAAR AR AR AR AR Tt At R R A R khaR

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KMOWN AS HECL (JaN 73), HEC1GS, HECLIDB, AND HECIKW.

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, D55:WRITE STAGE FREQUENCY,

DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL

KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

HEC-1 INPUT
....... b SR - [ . TP T
SERENO CANTON PHASE 1
HEC-1 MODEL

2-YEAR, 6G-HOUR STORM
RAINFALL FROM KOAA ATLAS

5CS CURVE NUMBER SOIL LOSS PARAMETERS
KINEMATIC WAVE HYDROGRAPH ROUTING

DEVELOPED CONDITIONS
10% IMPERVIOUS AREA USED

FOR SITE

RPN

LOSS RATE:GREEN AND AMPT INFILTRATION

Sereno Canyon Phase 1 includes draiange basins €1,E2,F1,F2,F3,G,HL,L,M,N
original Master Plan HECL mode]l updated for Phase 1 drainage basins
DRAINAGE BASINS E2,F1,F2,HL FURTHER OIVIDED INTO SUBBASINS

PREPARED BY WOOD/PATEL, 8.24.2006
FILE NAME: DEV-2.DAT
TAGRAM
2 900
5
.01
0.38 0.7 1.12 1.27 1.38
£1
RUNSEE FROM DRATMAGE SUB-BASIN E1
’ 88 16
400 .02 0.13 100
2050 .013 .032 TRAP 7 5
B-E1-2
FLOW ROUTED THROUGH DETENTION BASIN E1l-2
19' WEIR AT HEADWALL
1 STOR Q
0 0.138 0.316 0.532 0.783 1.09
2695 2696 2697 2698 2699 2700
4] 0 0 o 53 150
E2
RuNgFE FROM DRAINAGE SUB-BASIN E2
.04
88 10
200 .02 0.13 100
237¢ .013 .032 TRAP 10 5
B-EZ2-1
FLOW ROUTED THROUGH DETENTION BASIN E2-1

2-42" PIPE CULVERT

1 STOR o
0 0.098 0.228 0.411 0.678 1.062 1.583
2696 2697 2698 2699 2700 2701 2702
¢] 0 0 o) 0 0 0
22
HEC-1 INPUT
....... ) I S Y. 20 . T - P
COMBE
conalgs RUNOFF FROM E1 AND E2
22
Fla
Page 1

1.57

1.897
2702.5
0

PAGE 1
o 9010
2.257
2703
180
PAGE 2



- W I am B EE e A O EE EE aEm

LINE

120
121

DEV-2.0H1
KM RUNOFF FROM DRAINAGE SUB-BASIN Fla
BA 0.0096
LS 88 10
UK 225 .018 0.13 100
EK 600 .012 .032 TRAP 7 5
KK B-Fl1-1

KM FLOW ROUTED THROUGH DETENTION BASIN F1-1
KM 30" PIPE CULVERT

RS 1 STOR 0

sV 0 0,118 0.251 0.402 0.553
SE 2725 2726 2727 2728 2729
5Q 0 4] 4] 0 37
KO 22
-

KK Flb

KM RUNOFF FROM DRATIANGE SUB-BASIN Flb

BA 0,004

L5 88 10

UK 140 0,018 0.13 100

EK €00  0.012 0.032 TRAP 7 5
KK Fle

KM RUNOFF FROM SUB-BASIN Flc

BA Q.01

Ls 88 10

UK 200 0.018 0.13 100

EK 1200  0.012 ©.032 TRAP 7 5
KK  CBFlc

KM COMBINE RUNOFF FROM F1lc AND CBFlb

rc 2

KK B-Fl-2

KM FLOW ROUTED THROUGH DETENTION RASIN
KM 36" PIPE CULVERT
RS 1 STOR ¢

264  0.446  0.666

sV 0 0.116 0
SE 2708 2709 2710 2711 2712
EQ 0 ] 0 0 50
HEC-1 INPUT
1+ TR DR S I T S [ TS Toovaann | T S...... 10
KK RFld
KM ROUTE FLOW FROM DETENTION BASIN B-F1-2
K 700 0.012 0.032 TRAP 7 5
KK Fid
KM RUNOFF FROM SUB-BASIN Fld
BA  0.005
[ 88 10
UK 150 0.018 0.13 100
EK 700 0.012 0.032 TRAP 7 5
* (CBFld

* COMBINE RUNOFF FROM F1ld AND RFld
* 2

KK B-Fl-3

KM FLOW ROUTED THROUGH BASIN

KM 30" PIPE CULVERT

RS 1 STOR 0

196 (.418 0.671 0,958 1,286

sV L

SE 2696 2697 2698 2699 2700 2701
sQ 0 0 0 0 37 45
KK Fle

KM RUNOFF FROM DRAINAGE SUB-BASIN Fle

B 0.0067

LS 88 10

UK 140 0.Q18 0.13 100

RK 430 Q.012 0.032 TRAP 7 5
"

KK  CBFle

KM COMBIgE RUNOFF FROM Fle AND RFle

HC

"

KK B-F1-4
KM FLOW ROUTED THROUGH BASIN
KM 12' WEIR AT HEAD WALL

RS 1 STOR 0
SV 0 0.085 0.206 0.369 0.583
SE 2676 2677 2678 2679 2680
sQ 0 ] 0 0 34
KO 22
x

HEC-1 INPUT
ID....... l....... 2. S [ T | T 6..onnnn [ - 9
KK F2a
KM RUNOFF FROM ORAINAGE SUBBASIN F2a

Page 2
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LINE

RK
-

DEV-2.0H1
0.0044
838 10
180 0.018 0.13 100
650 0.028 0.032 TRAP 6 5
g-Fi-1

FLOW ROUTED THROUGH DETENTION BASIN F2-1
24" PIPE CULVERT

0
0 0.039 0.101 0.189 0.307
2700 2701 2702 2703 2704
0 0 0 1] 26

F2b
RUNQFF FROM DRATNAGE SUB-BASIN FZb
0.0065

83 10
350 018 0,13 100
760 .028 032 TRAP 6 5
CBF2b

CCMBI?E RUNOFF FROM F2b AND RFZb

B-F2-2
FLOW ROUTED THROUGH DETENTION BASIN F2-2
24" PIPE CULVERT
1 STOR o]
0 0.101 0,227 0.383 0.571
2681 2682 2683 2684 2685
0 0 o 0 26
22
F2¢
RUNO;F FROM DRAINAGE SUB-BASIN F2C
0034
as 10
175 .018 0.13 100
500 .028 .032 TRAP 6 5
CHF2C
comslgs RUNOFF FROM F2c AND RFZC
HEC-1 INPUT
....... . . . TN - TP S . - |
F3
RUNOF; FROM DRAINAGE SUB-BASIN F3
.01
88 10
225 .018 0.13 100
850 J026 .032 TRAP [:3 5

B-F3-1
FLOW ROUTED THROUGH DETENTION BASIN F3-1
14" WEIR ROCK BERM AT QUTLET
STOR 0
033 0.09 0.175 0.289 0,438 0.625

0 0.
2704 2705 2706 2707 2708 2709 2710
0 0 0 0 0 o 39
22
G
RUNQGFF FROM DRAINAGE SUB-BASIN G
0.016
88 10
400 .025 0.13 100
720 .022 .032 TRAP 4 5
B-G-1
FLOW ROUTED THROUGH DETENTION BASIN G-1
15° WEIR
1 STOR

0
07 0.162 0.282 0.437 0.632

0 0.
2722 2723 2724 2725 2726 2727
0 0 0 0 0 42
22
CLEAR
CLEAR HYDROGRAPH STACK
7
Hla
RUNOFF FROM DRAINAGE SUB-BASIN Hla
0.027
88  B.305
150 .025 0.13 100
1850 .019 .032 TRAP 8 5
HEC-1 INPUT
....... ) I SR U AU, JRUR : TP SN -
Page 3
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DEV-2.0H1

B-H1-1
FLOW ROUTED THROUGH DETENTION BASIN H1-1
2-36" PIPE CULVERT
1 STOR 0
0 0.009 0.046 0.132 0,284 0.51
2738 2739 1740 2741 2742 2743
o o] 0 0 4] 0

H1lb
RUNOQFF FROM DRATNAGE SUB-BASIN Hlb
0.0041
88 10
160 025 0.13 100
550 .019 .032 TRAP 8
Hlc
RUNOFF FROM DRAINAGE SUB-BASIN Hlc
0.014
88 10
200 025 0.13 100
950 L0419 .032 TRAP 8
C8Hlc

COMBI?E RUNOFF FROM Hla, Hlb & Hlc

RH1d
ROUTE FLOW COMBINED C8HlC
700 0.028 0.032 TRAP 6
H1d
RUNOFF FROM DRAINAGE SUB-BASIN Hld
0.013
88 10
250 025 0.13 100
700 .019 .032 TRAP 8
CBHld

COMBI;E RUNOFF FROM Hld AND CBHlc

B-H1-2
FLOW ROUTED THROUGH DETENTION BASIN H1-2
36' WEIR

1 STOR 1]
0 0.038 0.104 0,212 0.363 0.57%
2721 2722 2723 2724

2725 2726.1

HEC-1 INPUT
....... ,......2,..... 30 4 .88
© 4] 0 s} 0 162

22

L
RUNOFF FROM DRATNAGE SUB-BASIN L

0.0099
88 9.09
113  0.018 0.13 100
450 012 032 TRAP 5
B-L-1
FLOW ROUTED THRQUGH DETENTION BASIN L-1
13" wEIR
1 STOR

0
0 0.056 0.13% 0.255 0.403
2722 2723 2724 2725 2726
0 0 0 [ 36

22
M
RUNOFF FROM DRAINAGE SUB-BASIN M
0.015
88 5.3
137 018 0.13 100
960 .012 .032 TRAP 4
B-M-1
FLOW ROUTED THROUGH DETENTION BASIN M-1
7' WEIR
1 STOR

Y]
0.134 0.225 0.334 0.463

4] 0.06
2713 2714 2715 2716 2717 2718
0 4] o 0 20

55
22
N
RUNOS; FROM DRAINAGE SUB-BASIN N
) 88 10
117 018 ©0.13 100
1036 .01z .032 TRAP 5
Page 4

0.822 1.24 1.497 1.809
2?43 2743 2745.3 2746

170
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IKPUT
LINE

NO.
20

26
33
39
47
51
57
65
71
77
80

87

95
103
109
112
120
126
133
139
142
150
156
159

165

179

LINE

279
280

Ip..

KO
Zz

B-N-1
FLOW ROUTED THROUGH DETENTION BASIN N-1
100' ROCK BERM AT QUTLET
3 STOR 1]
0 0.066 0.16 0,286 0.447 0,646
2688 2689 2690 2691 2692 2693
0 1] 0 4] 0 36
HEC-1 INPUT
..... ) PP SN IO T T -TIA ST. S R L
22

DEV-2.0H1

SCHEMATIC DIAGRAM OF STREAM NETWORK

{¥) RO
(.) co
El
v

v
B-E1-2

UTING
NNECTOR

(---») pI
(<---) RE

VERSION OR PUMP FLOW
TURN OF DIVERTED OR PUMPED FLOW

Flb
Flc
CBFIC............
v
v
B-F1-2
v
v
RF1d
F1d
v
B-F1-3
. Fle
CBFLE....vuunn...
v
v
B-F1-4
F2a
v
v
B-FZ-1
. F2b
CBF2B, .. .\..ouess
v
v
B-F2-2
F2c
CBFZC. ivnnrnnans
F3
v
v
B-F3-1
) Page 5
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187

130

196

203

209

215

218

21

227

230

238

252

258

266

272

. Hlb

Hld

DEV-2.0H1

Hlc
N
v
v
B-m-1

. N

v

v

B-N-1

(***) RUNOFF ALSO COMPUTED AT THIS LOCATION
1!******!"!1**iitf*#*'**itﬁtliittit*t**tt

*

*
*
*
-
*
*
*

FLOOD HYDROGRAPH PACKAGE (HEC-1)
JuN 1998

RUN DATE

VERSION 4.1
O5SDECO6  TIME 13:42:07

*

*
*
*
*
*

PRER ARk kA AR AR AR NN RN AN AR KR AR R AT TE RS

SERENQ CANTON PHASE 1
HEC-1 MODEL

2-YEAR, 6-HOUR STORM
RAINFALL FROM NOAA ATLAS
SCS CURVE NUMBER SOIL LOSS PARAMETERS
KINEMATIC WAVE HYDROGRAPH ROUTING
DEVELOPED CONDITIONS

10% IMPERVIOUS AREA USED FOR SITE .
sereno Canyon Phase 1 includes draiange basins €1,€2,F1,F2,F3,G,HL,L,M,N
original Master Plan HEC1 model updatved for Phase 1 drainage basins

DRAINAGE BASINS E2,F1,F2,Hl FURTHER DIVIDED INTO SUBBASINS

PREPARED BY WOOD/PATEL, B.24,2006

FILE NAME: DEV-2.DAT
17 10 OUTPUT CONTROL VARTABLES
NT S PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
T HYGROGRAPH TIME DATA
NMIN MINUTES IN COMPUTATION INTERVAL
IBATE 1 0 STARTING DATE
ITIME 0000 STARTING TIME
NG 900 MUMBER OF HYDROGRAPH ORDINATES
NDDATE 2 0 ENDING DATE
NDTIME 0558 ENDING TIME
ICENT 19 CENTURY MARK
COMPUTATION INTERVAL .03 HOURS
TOTAL TIME BASE  29.97 HOURS
ENGLISH UNITS
DRAINAGE AREA SQUARE MILES
PRECIPITATION DEPTH  INCHES
LENGTH, ELEVATION FEET
FLOW CUBIC FEET PER SECOND
STORAGE VOLUME ACRE-FEET
SURFACE AREA ACRES
TEMPERATURE DEGREES FAHRENHEIT
18 o

INDEX STORM NO. 1
STRM

1.57 PRECIPITATION DEFTH

Page 6

EEE AL ARk k kAT E R AR GO SR E TR T TR Ak

*
*
*
x
*
*
g
*

U.S5. ARMY CORPS OF ENGINEERS
HYDROLOGEC ENGINEERING CENTER

609 SECOND STREET
DAVIS, CALIFORNIA 95616
(916) 756-1104
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19 PI

TRDA

PRECIPITATION

.01

PATTERN

DEV-2.0H1
TRANSPOSITION DRAINAGE AREA

00 .00 .00 .00 .00
00 0o 00 0
00 00 .00 00 .00
00 .00 .00 00 00
00 0 .00 00 00
.00 .00 .00 .00 .00
o0 .o .00 . .
0 .01 .01 0l .01
02 02 03 a3 .04
07 05 .03 03 03
0l .01 01 01 .01
.00 .00 .00 .00

.00 .00 .00 .00 .00
00 .00 00 -00 .00
oo .00 .00 .00 .00
.00 .00 .00 00 00
00 .00 .00 00 .00
00 .00 00 00

AER Rtk Fhk KRR AkA Akhk ktw FEW SUR kkd dhd kkd ORE Fdk kEE FEE EAF kR kAkd RRA Gam dAE

39 KK

46 KO

AR kkk RAA

47 KK

50 ko

*RN ok kAW

57 KK

64 Ko

RAA khk AR

112 kK

119 xo

LR T T T T T T
* *

* B-E2-1 *
* ®

ERRERRARRERETE

OUTPUT CONTROL VARIABLES
5

IPRNT
IPLOT
QSCAL
IPNCH
Iout
ISAV1
15AvZ
TIMINT

0
0.

0
2

1
900
.033

PRINT CONTROL

PLOT CONTROL

HWYDROGRAPH PLOT SCALE

PUNCH COMPUTED HYDROGRAPH

SAVE HYDROGRAPH ON THIS UNIT
FIRST ORDINATE PUNCHED OR SAVED
LAST ORDINATE PUNCHED OR SAVED
TIME INTERVAL IN HOURS

.00 .00
.00 .00
.00 .00
-00 .00
.00 .00
.00 .00
.00 .00
.01 .0l
.06 .08
.02 R
.01 .01
.00 00
.00 .00
.00 .00
.00 .00
-00 .00
.00 .00
00 00

AEE TAW wER AAN RRR

FHW KEE AEE KA REE dhd

ARY RAR AAE KA aRR RRT AAR hkk kAR BAE FAR kRA EES AET kEdw Add kdE tRk ERWw awd RER ARR AW owd kkd hRR ARE Wk kAR AP

ek RE AR AT AANE
* *

* COMBE *
* &

HERAREEERERRRR

OUTPUT CONTROL VARIABLES

IPRNT
IPLOT
QSCAL
IPNCH

1OUT
ISAV1
ISAVZ
TIMINT

PRINT CONTROL

PLOT CONTROL

HYDROGRAPH PLOT SCALE

PUNCH COMPUTED HYDROGRAPH

SAVE HYDROGRAPH ON THIS UNIT
FIRST QROINATE PUNCHED QR SAVED
LAST ORDINATE PUNCHED OR SAVED
TIME INTERVAL IN HOURS

kkk wkk Eh gk AAE ARE KAk KAk Edd TEE dak Ak dkkw kXT wET R A kdd EEE AAT RRE Wad wEE dRd AAR AkE kkk wAT AR kKRN kR

EREEREATH AN AAE
* *

* BFl-l ¢
w &

ERARRRAKERAENE

OUTPUT CONTROL WARTIABLES

IPRNT
IPLOT
QSCAL
IPNCH

I0UT
IsAavl
ISAVZ

TIMINT

.033

PRINT CONTROL

PLOT CONTROL

HYDROGRAPH PLOT SCALE

PUNCH COMPUTED HYDROGRAPH

SAVE HYDROGRAPH ON THIS UNIT
FIRST ORUINATE PUNCHED QR SAVED
LAST ORDINATE PUNCHED QR SAVED
TIME INTERVAL IN HOURS

Thk FEd kEd wag ARk kAkE A&k AAR RAR AR Add ddd KA AR dAE ddd dkd EWE FAY bdk hRd AEE RUe AaR khk ARk RWR Akd Aié kRk

*Akkkrrhkddkkga
* *

*  B-Fl-4 =
L] *

HANR AR R kAR R AL

OUTPUT CONTRAL VARIAELES

IPRNT
IPLOT
QSCAL
IPNCH

I0uT
ISAV]

PRINT CONTROL

PLOT CONTROL

HYDROGRAPH PLOT SCALE

PUNCH COMPUTED HYDROGRAPH

SAVE HYDROGRAPH ON THIS UNIT

FIRST ORDINATE PUNCHED OR SAVED
Page 7



DEV-2.0H1
15av2 900 LAST ORDINATE PUNCHED GR SAVED
TIMINT .033 TIME INTERVAL IN HQURS

hT RBk AR Auh AAd Eah FEW AR Rk AR AAR SdR RER AAE Sxd AFE ARd AAR FEE Addk AAA GUE A&k wAk WEF AT HEE FEA ANK dEd pdk kdh ke

RARKEEE AR ARIRS
* *
142 KK N B-F2-2 *
L] *
ERREAEAEERATES
149 Ko OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSECAL 0. HYDROGRAPH PLOT SCALE
IPNCH Q  PUNCH COMPUTED HYDROGRAPH
ouUT 22 SAVE HYDROGRAFPH ON THIS UNIT
15AV1 1 FIRST ORDINATE PUNCHED OR SAVED
ISAVZ 900 LAST ORDINATE PUNCHED OR SAVED
TIMINT .033 TIME INTERVAL IN HOURS

RAkF EEE KAWE kkk kEd dad BN kkd kEF ey S kdkd NAN 0k Akk 2AF AEd axd AAF KRR wkd AIT A wdok RN WA Adk AAF AR deor Akt WAk dAa

EEEEERRAAKENRES
* *

165 KK * B-F3-1 *
* *
AEREAFEE SR ERRE
172 ko OUTPYT CONTROL VARIABLES
IPHNT 5 PRINT CONTROL
IPLOT G PLOT CONTROL
QsCAL 0. HYDROGRAPH PLOT SCALE
IPNCH 0 PUNCH COMPUTED HYDROGRAPH
TOUT 22 SAVE HYDROGRAPH ON THIS UNIT
I5MV1 1 FIRST ORDINATE PUNCHED OR SAVED
ISAVZ 900 LAST ORDINATE PUNCHED OR SAVED
TIMINT ,033 TIME INTERVAL IN HOURS

dkk kkd ARA kkk ddd dmk RER AR Rk ddd Ekw ARA KRR TUx wes sdd khF Gan AR TEE AAa ARk WEE Sdx wFF kkd FEE ERN Akk kwdk wak TER Aak

LA 22222 T L ot
- ¥
119 ®x * 8-G-1 *
* *
dkkkk kA e R AT
186 KO OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLQT SCALE
IPNCH 0 PUNCH COMPUTED HYDROGRAPH
IouT 22 SAVE HYDROGRAPH ON THIS UNIT
15av1 1 FIRST ORDINATE PUNCHED OR SAVED
I5AV2 900 LAST QRDINATE PUNCHED OR SAVED
TININT 033 TIME INTERVAL IN HOURS

ti* FDKRUT - NEWTON RAPHSON FAILEDFIXED POINT ITERATION USED - ITERATION= 1

Skh KGR ARE EAE Gk kg RAF WAR KRR kkd kEd Rk kdk ARd ok ERR FEF hEd ARE Wk Ak KR wak awr kdd BEd AR RkE dEd ARw kdk kT Aex

khkhkkkkktrrATEd
* L]
230 KK * B-H1-2 *
* *
EEAAEAAT A ATRRR
237 KO QUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL Q. HYDROGRAPH PLOT SCALE
1PNCH 0 PUNCH COMPUTED HYDROGRAPH
10UT 22 SAVE HYDROGRAPH ON THIS UNIT
ISAVL 1 FIRST ORDINATE PUNCHED OR SAVED
15AV2 900 LAST QRDINATE PUNCHED OR SAVED
TIMINT .033 TIME INTERVAL IN HOURS

dwk AEk EkE hkk Add Akd ST AFS AEA ARk teg A0% FEk Akt TAS mpn AR XA FAS Sdk Akk khd SEr Awd kkk dkd AXE RAR ARE Ak gak dhe kb

LEET S F L Ll
" *
244 KK * B-L-1 *
* *

Page 8



l- - -

+ 4+

+ +

DEV-2.0HL
ThknartE AR
251 ko OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
IPNCH 0 PUNCH COMPUTED HYDROGRAPH
IoUT 22 SAVE HYDROGRAPH ON THIS UNIT
I5aVL 1 FIRST ORDINATE PUNCHED OR SAVED
ISAV2 900 LAST ORDINATE PUNCHED OR SAVED
TIMINT .033 TIME INTERVAL IN HOURS

AR ddk AR hdk dkE AT ARE FAE Fed Ak RdR FAA ARE AMA WAk EEE AAY Ehd FAF Ekd ARk drdrd wRd KA E kEE wdt wew wAE AR Rkd dkd g kwkw

EEEE AR A T A hdS
*x *
258 KK * B-M-1 *
" L]
AR EARS R A SR AL
265 ko OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 3. MHYDROGRAPH PLOT SCALE
IPNCH O PUNCH COMPUTED HYDROGRAPH
TOuT 22 SAVE HYDROGUARH ON THIS UNIT
I5av1 1 FIRST ORDINATE PUNCHED OR SAVED
ISAV2Z 900 LAST ORDINATE PUNCMED OR SAVED
TIMINT .033 TIME INTERVAL IN HOURS

*EE AAR wkd

Ehhkk A kR dkkkkk
- *
272 KK * B-N-1 *
& *
AtAmwwhkARRAtt N
279 KO QUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 0  PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
IPNCH 0 PUNCH COMPUTED HYDROGRAPH
IOUT 22 SAVE HYDROGRAPH ON THIS UNIT
ISAV] 1 FIRST ORDINATE PUNCHED OR SAVED
15av2 900 LAST ORDINATE PUNCHED OR SAVED
TIMINT .033 TIME INTERVAL IN HOURS
RUNOFF SUMMARY
FLOW IN CUBIC FEET PER SECOND
TIME IN HOURS, AREA IN SQUARE MILES
PEAK  TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN
OPERATION STATION FLOW PEAK AREA
6-HOUR 24-HOUR 72-HOUR
HYDROGRAPH AT
E1 32. 3.37 5. 1. 1. .06
ROUTED TO
B-E1-2 27. 3.50 4, 1. 1. .06
HYDROGRAPH AT
E2 33. 3.27 4. 1. 1. .05
ROUTED TO
B-E2-1 0 00 0. 0. 0. .03
2 COMBINED AT
COMBE 27. 3.50 4. 1. 1. .11
HYOROGRAPH AT
Fla 7 3.23 1. 0 0. .01
ROUTED TO
B-F1-1 v} 00 [} 0. 0. 01
WYOROGRAPH AT
Flb 4. 3.17 0. 0. 0. .00
HYDROGRAPH AT
Flc 7 3.23 1. 0 0 01
Z COMBINED AT
CBFlc 10. 3.20 1, 0. 0. .01
ROUTED TO
B-F1-2 T 4.77 0. 0 0 0
ROUTED TO
RFld 1. 4.87 G. 0. 0. .01
HYDROGRAPH AT
Page 9

MAXTMUM
STAGE

2698.51

2702.30

2727.79

2711.01

Akk AWE KRR BAE AdE RRW Akk kddk kAR RAN Bk ARk TR Akdk hhkk RAD R kA Adk KER RAE ddk khk Rk dkk whW kAR AR kkh ARk kR

TIME OF
MAX STAGE

3.50

28.47

29.17



++

++

+ +

+ 4

+ 4+

++

[

ROUTED TO

HYDROGRAPH

2 COMBINED

ROUTED TO

HYDROGRAPH

ROUTED TO

HYDROGRAPH

2 COMBINED

ROUTED TO

HYDROGRAPH

2 COMBINED

HYDROGRAPH

ROUTED TO

HYDROGRAPH

ROUTED TO

7 COMBINED

HYDROGRAPH

ROUTED TO

HYDROGRAPH

HYDROGRAPH

3 COMBINED

ROUTED TO

HYDROGRAPH

2 COMBINED

ACUTED TO

HYDROGRAFH

ROUTED TO

HYDROGRAPH

ROUTED TO

HYDROGRAPH

ROUTED TO

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

Fid

8-F1-3

Fle
CBFle

B-F1-4

F2a

B-F2-1

f2b
CRFZh

B-F2-2

fec
CBF2c
F3

BE-F3-1

B-G-1

CLEAR
Hla

B8-Hl-1

H1b
Hlc
CBHlc
RH1d
Hid
cBHld

B-H1-2

B~M-1

B-N-1

28.

23,

11.

15.

15.

24.

18.

10.

12.

.00

3.20

.00

3.17

3.17

3.23

5.23

3.43

3.17

00

DEV=-Z.0H1
Q. o)

0.
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.00

.00

.01

.01

.01

.00

.01

0L

.01

.00

.01

-01

.01

L0

.02

.19

.03

.03

00

.0L

.0%

.0%

.01

.06

.06

.01

.01

-9

.01

.01

.01

2696.98

2678.32

2702.78

2683.15

270%.01

2726.03

2744.49

2725.20

2725.04

2716.25

2691.62

20.60

22.10

25.80

28.23

5.20

4.20

25,87

3.70

3.43

22.90



DEV-2,0HL

SUMMARY OF KINEMATIC WAVE - MUSKINGUM-CUNGE ROUTING

(FLOW IS

DIRECT RUNOFF WITHOUT BASE FLOW)

INTERPOLATED TO

COMPUTATION INTERVAL

I57AQ ELEMENT oT PEAK TIME TO VOLUME bT PEAK
PEAK
(MIN) (CFs) (MIN) (IN) (MIN) (CFS)
FOR STORM = 1 STORM AREA (SQ MI) = .01
E1l MANE 2.27 31.91 202.20 .72 2.00 31.86
CONTINUITY SUMMARY (AC-FT) - INFLOW= ,0000E+00 EXCESS= .2362E+01 OUTFLOW= .2349E+01 BASIN
FOR STORM = 1 STORM AREA (sq MI} = .01
E2 2.00 33.11 195.30 .72 2.00 32.69
CONTINUITY SUMMARY (AC-FT) — INFLOW= .0000E+00 EXCESS=~ .1781E+01 OUTFLOW= .1774E+(Q1l BASIN
FOR STORM = 1 STORM AREA (SQ MI} = .01
Fla MANE 1.0 6.82 194.26 .72 2.00 6.81
CONTINUITY SUMMARY (AC-FT) - INFLOW= ,0000E+00 EXCESS= .371B6+00 OUTFLOW= .3705E4+00 BASIN
FOR STORM = 1 STORM AREA (SQ MI) = .01
Flb MANE 1.2 3.64 190.36 .72 2.00 3.61
CONTINUITY SUMMARY {AC-FT) - INFLOW= .0000E+00 EXCESS= .1549+00 OUTFLOW= .1544E+00 BASIN
FOR STORM = 1 STORM AREA (SQ MI) = .01
FlC  MANE 2.00 7.30 193.52 72 2.00 7.28
CONTINUITY SUMMARY (AC-FT) - INFLOW= .0DO0E+00 EXCESS= .3373£+00 OUTFLOW= .3847E400 BASIN
FOR STORM = 1 STORM AREA (SQ MI) = .01
RFLd  WANE 1.8 70 282.71 .13 2.00 i
CONTINUITY SUMMARY (AC-FT) - INFLOW= .9302E-01 EXCESS= .Q0Q0£+00 OUTFLOW= .9364E-0Q] BASIN
FOR STORM = 1 STORM AREA (SQ MI) = .01
F1d MANE 1.4 4.29 191.42 72 2.00 4.26
CONTINUITY SUMMARY (AC-FT)} - INFLOW= .QOO0E+00 EXCESS= .1936£+00 OUTFLOW= .1930E+00 BASIM
FOR STORM = 1 STORM AREA (S5Q MI) = .0
Fle MANE 1.67 5.87 190. 60 .72 2.00 5.82
CONTINUITY SUMMARY (AC-FT) - INFLOW= .0000E+(00 EXCESS= .2595E+00 OUTFLOW= ,25B86E+00 BASIN
FOR STORM = 1 STORM AREA (SQ MI} = .ol
F2a MANE 1.0 3.52 191.84 .72 2.00 3.51
CONTINUITY SUMMARY (AC-FT) - INFLOW= .OO00E+00 EXCESS= .170ME+00 QUTFLOW= .1697E+00 BASIN
FOR STORM = 1 STORM AREA (SQ MI) = .01
F2b  MANE 1.1 3.64 199.76 72 2.00 3.64
CONTINUITY SUMMARY (AC-FT) - INFLOW= .0000E+00 EXCESS= .2517E+00 OUTFLOW= ,2506E+00 BASIN
FOR STORM = 1 STORM AREA (SQ MI} = .01
F2c  MANE 2.80 191.08 .72 2.00 2.77
CONTINUITY SUMMARY (AC-FT) - INFLOW= .0O00E+00 EXCESS= _1317E+00 CUTFLOW= .1311E+00 BASIN
FOR STORM = 1 STOHM AREA (5Q MI) = .01
F3 MANE 1.03 9.22 193.01 .72 2.00 9.21

CONTINUITY SUMMARY (AC-FT) - INFLOW= ,0Q00E+00 EXCESS=

FOR STORM = 1 STORM AREA (SQ Mx) =
G MANE 9.19

CONTINUITY SUMMARY (AC-FT) - INFLOW= ,0000£+00 EXCESS=

FOR STORM = 1 STORM AREA {5Q MI} =
Hla 1.91

23.17

CONTINUITY SUMMARY (AC-FT) - INFLOW= _(QDOQE+Q0 EXCESS=

.0
198.

.0
190.

. 50356400 OUTFLOW= .5017E+00 BASIN

1
87 L7

2.00 9.13
-61962+00 OUTFLOW= ,6177€+00 BASIN
1
47 .71 2.00 23.06

.1030E+01 QUTFLOW= .1025E4QL BASIN
Page 11

TIME TO
PEAK

{(MIN)

202.00

STORAGE=

196.00

STORAGE= .

194.00

STORAGE=

190.00

STORAGE=

184.00

STORAGE=

292 .00

STORAGE=

190.00

STORAGE=

192.00

STORAGE=

192.00

STORAGE=

200.00

STORAGE=

190.00

STORAGEw=

194.00

STORAGE=

198.00

STORAGE=

192.00

STORAGE=

VOLUME
(xn)
.72

.1516E-02 PERCENT

.72

4574E-03 PERCENT

72

.1250E-03 PERCENT

W72

.2586E-04 PERCENT

T2

.1026E~03 PERCENT

.13

.1137€-04 PERCENT

.72

.3262E-04 PERCENT

.72

-4462E-04 PERCENT

72

.3894e-04 PERCENT

W72

.1450€E-03 PERCENT

.72

.2729E-04 PERCENT

.72

-1687E-03 PERCENT

72

.3650E-03 PERCENT

71

.1656E~03 PERCENT

ERROR=

EAROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERRQR=

ERROR=

ERRQR=

ERROCR=

ERROR=

.5



DEV-2.0H1

FOR STORM = 1 STORM AREA (5Q MI) = .01
Hlb MANE 3.79 190.01 72 2.00 3.79

CONTINUGITY SUMMARY (AC-FT)} - INFLOW= ,0000E+00 EXCESS= .158BE+00 OUTFLOW= .1583E+00 BASIN

FOR STQRM = 1 STORM AREA (SQ MI) =
1.2

.01
Hlc MANE 11,50 191.18 .72 2.00 11,40

CONTINUITY SUMMARY (AC-FT) - INFLOW= .0000€+00 EXCESS= .5422E+00 OUTFLOW= .5402E+00 BASIN

FOR STORM = 1 STORM AREA (SQ MI} =

0
RHld MANE 14.94 191.84 .29 2.00 14.93

CONTINUITY SUMMARY (AC-FT) - INFLOW= .6988€+00 EXCESS= .Q000E+00 OUTFLOW= ,6992E+00 BASIN

FOR S5TORM = 1 STORM AREA (5Q MI) =

.01
Hld ManE .97 9.51 192.49 72 2.00 9.46

CONTINUITY SUMMARY (AC-FT) - INFLOW= .0000£+00 EXCESS= .5035E+00 OQUTFLOW= ,5006E+00 BASIN

FOR STORM = 1 STORM AREA (5Q MY) = L0l
L MANE .72 9.87 187.95 .72 2.00 5.87

CONTINUITY SUMMARY (AC-fT)} - INFLOW= .0000E+00 EXCESS= .3789E+00 OUTFLOW= .3779E+00 RASIN

FOR STORM = 1 STORM AREA (SQ MI) = .01
M MANE 1.32 12.65 190,77 .68 2.00 12.33
CONTINUITY SUMMARY (AC-FT) - INFLOW= .0C00E+00 EXCESS= .S5457E+00 OUTFLOW= .5432E+00 BASIN

FOR STORM = 1 STORM AREA (5Q MI) = .01
N MANE 1.55 9.31 190.77 .72 2.00 9.23

CONTINUITY SUMMARY {AC-FT) - INFLOW= .0000E+00 EXCESS= .3B73E+00 OUTFLOW= .3863E+00 BASIN

*ek NORMAL END OF HEC-1 ***

Page 12

190.00 72

STORAGE= .2231E-04 PERCENT ERRQR=

192.00 .72

STORAGE= ,1179E-03 PERCENT ERROR=

192.00 .29

STORAGE= .6543E-05 PERCENT ERROR=

192,00 .72

STORAGE= .1332E-03 PERCENT ERROR=

188.00 .72

STORAGE= .4313E-04 PERCENT ERROR=

192.00 .68

STORAGE= .8523E-04 PERCENT ERROR=

190.04 72

STORAGE= .4529E-04 PERCENT ERROR=



|

Ultimate Condition:

10-year HEC-1 Model



DEV-10.0HL

ltttiiit*tittttt*it‘tiitiiiiii***t*l‘lttit ARAAN TR NTRERRNRRR AR RS d bk rd kAR d
*

U.5. ARMY CORPS OF ENGINEERS
HYDROLOGYC ENGINEERING CENTER
609 SECOND SYREET

* *

FLOOD HYDROGRAPH PACKAGE (HEC-1) * = *
+* *= *
: * DAVIS, CALIFORNIA 95616 *
* *

* * *
= % *

JUN
VERSION 4.1

RUN DATE  Q5DECO6 TIME 13:42:00

LR 2 R dd 4 2 LT Y ST R T T L L

(916) 756-1104

*
*
*
*
*
r*
* kTN AN Tkt rrdAnt ik dud

X X 00000 0000 X
X X X X X XX
X X X X X
200000CC XXXX X o X
X X X X X
X X X X x X
X A0000OX X0 e b8

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HECL (JAN 73), HEC1GS, HECIDB, AND HECLKw.

THE DEFINITIONS OF VARIAELES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS5 THE FORTRAN?7 VERSION
NEW OPTIUNS: DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,

DSS5:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION

KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

1 HEC-1 INPUT PAGE 1
LINE IDivvenes 1 o2 . F . 4, b T - T F | | S 10
ID SEREND CANTON PHASE 1
2 ID HEC-1 MODEL
3 ID 10-YEAR, 6-HOUR STORM
4 ID RAINFALL FROM NOAA ATLAS
5 ID SCS CURVE NUMBER SOIL LOSS PARAMETERS
6 1D KIMEMATIC WAVE HYDROGRAPH ROUTING
7 ID DEVELOPED CONDITIONS
8 1D 10% IMPERVIOUS AREA USED FOR SITE
9 D sereno Canyon Phase 1 includes draiange basins E1,E2, F1,F2,F3,G,H1,L,M,N
10 1D Original Master Plan HECL model updated for phase 1 dra1nage basins
1% 1D DRAINAGE BASINS E2,Fl,F2,Hl FURTHER DIVIDED INTO SUBBASINS
1D
13 ID PREPARED 8Y WOOD/PATEL, 8.24 2006
%g ID FILE NAME: DEV-10.DAT
I
*DIAGRAM
16 IT 2 900
17 10 5
18 w .01
19 fH 0.52 0.99 1.64 1.87 2.01 2.29
20 KK El
21 KM  RUNOFF FROM DRAINAGE SUB-BASIN E1
22 BA .061
23 . LS a8 10
24 UK 400 .02 0.13 100
25 RK 2050 013 032 TRAP 7 S
*
26 KK B-E1-2
27 & KM FLOW ROUTED THROUGH DETENTION BASIN E1-2
28 KM 19' WEIR AT HEADWALL
29 RS 1 STOR Q
30 Sv 0 0,138 0,316 0.532 0.788 1.09
31 SE 2695 2696 2697 2698 2699 2700
32 SQ 0 4] [ Q 53 150
*
33 KK E2
34 KM RUNOFF FROM DRAINAGE SUB-RASIN E2
35 BA .048
El) LS 88 10
37 UK 200 02 0.13 100
a8 EK 2370 .013 .032 TRAP 10 5
39 KK B-E2-1
40 KM FLOW ROUTED THROUGH DETENTION BASIN EZ2-1
41 KM 2-42" PIPE CULVERT
42 RS 1 STOR 0
43 sV 0 0.098 0.228 0.411 0.678 1.062 1.583 1.887 2.257
44 SE 2696 2697 2698 2699 2700 2701 2702 2702.5 2703
45 $Q 0 0 0 \] 0 0 0 0 180
46 KO 22
*
1 HEC-1 INPUT PAGE 2
LINE I0.....un 1o...... 2., - I 4,...... L PO [T R ..., 9...... 10
47 KK COMBE
48 KM COMBINE RUNOFF FROM EL AND E2
43 HC 2
50 KO 22
*
51 KK Fla
Page 1



DEV-10.0H1
KM RUNOFF FROM DRATRAGE SUB-BASIN Fla
BA 0.0096
LS 88 10
UK 225 .018 0.13 100
EK 00 012 .032 TRAF 7
KK B-Fl-1

KM FLOW ROUTED THROUGH DETENTIQN BASIN Fl-1
KM 30" PIPE CULVERT

RS 1 STOR 0

sV 0 0.118 0.251 0.402 0,553
SE 2725 2726 2727 2728 2729
5Q 0 0 0 0 37

X0 22

*

KK RF1b

KM ROUTE FLOW FROM B-F1l-1 THROQUGH DRAINAGE BASIN Flb
RK 600 0,012 0.032 TRAP 7
KK Flb

KM RUNOFF FROM DRATANGE SUB-BASIN Flb

8a 0.004

LS 1] 10

UK 140 0.018 0.13 100

RK 600 0.012 0.032 TRAP 7
-

KK  CBFlbh

KM connxge RUNQOFF FROM Flb AND ROUTED FLOW RFlb
HC
*

KK Fic

KM RUNCFF FROM SUB-BASIN Flc

BA  0.01

Ls a8 10

UK 200 0.018  0.13 100

RC 1200 0.012 0.032 TRAP 7
HEC-1 INPUT

TIPS UL SUURUN: JURUOUEY JOUI. S [T R S - J— 9. 10

KK CBFle

KM COMBINE RUNOFF FROM F1c AND CBFlb

HC 2

KK B-F1-2

KM FLOW ROUTED THROUGH DETENTION BASIN
KM 36" PIPE CULVERT

RS 1 STOR 0

5V 0 0,116 0.264 0.446 0,666

SE 2708 2709 2710 2711 2712

EQ 0 0 0 o S0

KK RF1ld

KM ROUTE FLOW FROM DETENTION BASIN B-F1-2

RK 700 0.012 0,032 TRAP 7
KK Fld

KM RUNOFF FROM SUB-BASIN Fld

Ba 0.005

LS 88 10

UK 150 0.018 0.13 100

5& 700 0.012 0.032 TRAP 7
KK  CBFld

KM COMBINE RUNOFF FROM Fld AND RF1d

HC 2

*

KK B-F1-3

KM FLOW ROUTED THROUGH BASIN
KM 30" PIPE CULVERT

RS 1 5TOR 0

sV 0 0.196 0.418 0.671 0.958 1.286
SE 2698 2693 2695 2699 2700 2701

5Q o} 37 45
*
KK RFle
KM ROUTE FLOW FROM DETENTION BASIN B~Fl-3
RK 930 0.012 0.032 TRAP 7
*
KK Fle
KM RUNOFF FROM DRAINAGE SUB-BASIN Fle
BA 0.0067
LS 88 10
UK 140 0.018 0.13 100
fx 930 0.012 0.032 TRAP 7
HEC-1 INPUT
I ..., j R E T [ S 5eiena.. 6....... A B....... 9...... 10
KK CBFle
Page 2
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DEV-10.0H1

COMBI;E RUNGFF FROM Fle AND RFle

B-F1l-4
FLOW ROUTED THROUGH BASIN
12" WEIR AT HEAD WALL
1 STOR 0
0 ©0.085 0.206 0.369 0.583
2676 2677 2678 2679 2680
1] 4] 0 0 34

22
Fia
RUNOFF FROM DRAINAGE SUBBASIN Fla
0.0044
] 10
18¢ 0.018 0.13 100
650 0.028 0.032 TRAP & 5
B-F2-1 1
FLOW ROUTED THROUGH DETEMTION BASIM F2-1
24" PIPE CULVERT
1 STOR 4]
O 0.039 0.101 0.189 0.307
2700 2701 2702 2703 2704
) 0 1] 0 26
RFZb
ROUTE FLOW FROM DETENTION BASIN B-F2-1
760  0.028 0.032 TRAP 6 5
F2b
RUNOFF FROM DRAINAGE SUB-BASIN F2b
0.0065
] 16
350 018 0.13 100
760 028 032 TRAP 6 5
CBF2b
COMBI?E RUNOFF FROM F2Zb AND RF2b
HEC-1 INPUT
...... S . T T T
B-F2-2
FLOW ROUTED THROUGH DETENTION BASIN F2-2
24" PIPE CULVERT
STOR 4]
0 0.101 0.227 0.383 0.571
2681 2682 2683 2684 2685
0 /] 0 o) 26
22
RF2¢
ROUTE FLOW FROM DETENTION BASIN B-¥2-2
500 0.028 0.032 TRAP [ 5
F2c
RUNOFF FROM DRATNAGE SUB-BASIN F2¢
0.0034
88 10
175 018 0.13 100
500 028 .032 TRAP [ 5
CBF2¢
COHBIgE RUNOFF FROM F2C AND RF2C
F3
Rung;g FROM DRAINAGE SUB-BASIN F3
88 10
225 .013 .13 100
850 026 032 TRAP [ 5
B-F3-1
FLOW ROUTED THROUGH DETENTION BASIN F3-1
14" WEIR ROCK BERM AT OUTLET
1 STOR ]
0 0.033 0.09 0.175 0,289 0.438 0.625
2704 2705 2706 2707 2708 2709 2710
0 i} 0 0 0 0 3%
22
G
RUNOFF FROM DRAINAGE SUB-BASIN G
0.016
88 10
400 .025 0.13 100
720 .022 .032 TRAP 4 S
Page 3
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In

DEV-10.0H1
HEC-1 INPUT
R Y Y. PUNPINPY. . S .
B-G-1
FLOW ROUTED THROUGH DETENTION BASIN G-1
15 WEIR
1 STOR

0
0 0.07 0,162 0.282 0.437 0.632
722 2723 2724 2725 2726 2727
0 Q 0 0 0

42
22

Hla
RUNCFF FROM DRAINAGE SUB-BASIN Hla
0,027

88 8.805

150 .025 0.13 100

1850 .019 .032 TRAP 8
B-H1-1

FLOW ROUTED THROUGH DETENTION BASIN H1-1
2-36" PIPE CULVERT
1 STOR 0
0 0.009 0.046 0.132 0.284 0.51
2738 2739 2740 2741 2742 2743
0 0 [ o D o

H1lb
RUNOFF FROM DRAINAGE SUB-BASIN H1b
0.0041
88 10
160 .025 0.13 100
550 019 .032 TRAP 8
Hlc
RUNOFF FROM GRAINAGE SUB-BASIN Hic
Q.014
88 10
200 025 0.13 100
950 .019 .032 TRAP 3
CBHlC

conBIgE RUNOFF FROM Hla, Hlbh & Hlc

rRH1d
ROUTE FLOW COMBINED CBH1cC
700 0.028 0,032 TRAP 6
HEC-1 INPUT
,,,,,,, ) I SRS DI P TR -

Hld
RUNGFF FROM DRAINAGE SUS-BASIN Mld

0.013
L] 10
250 025 0.13 100
700 .019 .032 TRAP 8

canld
COMBINE RUNOFF FROM H1d AND CBHlc
2

B-H1-2
FLOW ROUTED THROUGH DETENTION BASIN H1-2
36" WEIR
1 STOR ]
0 0.038 0.104 0.212 0.363 0.572
2721 2722 2723 2724 2725 2726.1
0 0 [+ o "] 102
22
L
RUNOFF FROM DRAINAGE SUB-BASIN L
0.0099
88 9.09
113 0.018 0.13 100
450 012 032 TRAP 5
B-1.-1
FLOW ROUTED THROUGH DETENTION BASIN L-1
13’ WEIR
1 STOR

0
0 0.056 0.133 0.253 0.403
272 2723 2724 2725 2726
0 0 0 0 gg

M
RUNOFF FROM DRAINAGE SUB-BASIN M
0.015

Page 4

0.822

2744
o

1.24  1.497
2745 2745.5
0 0

10
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IRPUT
LINE

20

26

33

39

47

51

57

85

68

74

7

83

86

93

96

102

105

112

115

171

DEV-10.0HL

LS 88 5.3
UK 137 018 0,13 100
K 960 .012 .032 TRAP 4

HEC-1 INPUT
It....... 1....... Ziiianan P 4....... - T 6...
KK B-M-1
KM FLOW ROUTED THROUGH DETENTIQN BASIN M-1
KM 7' WEIR
RS 1 STOR 4]
sV 0 0.06 0.134 0.225 0.334 0.463
SE 2713 2734 2715 2716 2717 2718
5Q 0 0 o Q 20 55
KO 22
*
KK N
KM RUNOF; FROM DRAINAGE SUB-BASIN N
BA .
LS B8 10
UK 117 .018 0.13 100
EK 1036 .012 -032 TRAP 5
KK B-N-1
KM FLOW ROUTED TMROUGH DETENTION BASIN N-1
KM 100' ROCK BERM AT OUTLET
RS 1 STOR 0
SV ) 066 0.16 ©0.2B6 0.447 0.646
SE 2688 2689 2690 2691 2692 2693
sQ 4] 0 4] 0 0 36
KO 3
KK CLEAR
KM CLEAR HYDROGRAPH STACK
HEC 3
zz

SCHEMATIC DIAGRAM OF STREAM NETWORK

(V) ROUTING

(.} CONNECTOR

El
v

v
B-E1-2

{--->) DIVERSION OR PUMP FLOW

(<-==} RETURN OF OIVERTED OR PUMPED FLOW

Page 5
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v DEV-10.0H1
124 . B-Fi-4
132 . . F2a
. . v
. . v
138 . . g-F2-1
. . v
. . v
145 . . RF2b
148 : . : F2b
154 . . CBF2B....ooot...s
. - v
. . v
157 . . B-F2-2
. . v
. . v
165 . . RF2C
168 . . . s2c
174 . . CBE2C...ov...... X
177 . . F3
. . . v
. . . v
183 . . . B-F3-1
191 : : . : G
. . . . v
. . . . v
197 . . . . B-G-1
205 . : . . Hla
. . . . v
. . . v
211 . - . 8-H1-1
218 . : . : ulh
224 . . . . . : Hic
230 . . . CBHIC .« aaneaen e e enennnnnns
. . - v
- . . v
233 . . . RH1d
236 . . . . : Hld
242 . . . CBHd. . verrennn.
245 . . . 8-HI-2
253 . . . L
N . . . v
. . . v
259 . . . B-L-1
267 . . . . : . M
. . - - . . v
. . . . , . v
273 . . . . . . B-M-1
281 . . . . : . N
. . . . . . v
. . . . . v
287 . . . . B-N-1
235 CLEAR. . oeeaeannnn., U .
{***) RUNOFF ALSO COMPUTED AT THIS LOCATION
ll-i-l-l'l-tgtt*ﬁ**iﬂ**t*******‘t*************** HEAR AR AT AT TR Tkt Ak A A A AN A S AN bk ddrdr s v AN N
* Ll L3 x
*  FLOOD HYDROGRAPH PACKAGE (HEC-1) * * U.5. ARMY CORPS OF ENGINEERS .
* JUN 998 * * HYDROLOGIC ENGINEERING CENTER *
* VERSION 4.1 * - * 609 SECOND STREET bl
* * * DAVIS, CALIFORNIA 95616 *
* RUN DATE O5SDECO6 TIME 13:42:00 : : (918) 756-1104 :
x*
B L R R R R R R e L L e T T LR AT 2 L E o DX L T L T R e e 3
SERENO CANTON PHASE 1
Page §



DEV-10.0HL
HEC-1 MODEL
10-YEAR, 6-HOUR STORM
RAINFALL FROM NOAA ATLAS
SCS CURVE NUMBER SOIL LOSS PARAMETERS
KINEMATIC WAVE HYDROGRAPH ROUTING
DEVELQPED COMDITYONS
10% IMPERVIOUS AREA USED FOR SITE
Sereno canyon Phase 1 includes draiange basins E1,E2,F1,F2,73,G,K1,L ,M,N
original Master Plan HEC1 model updated for Phase 1 drainage basins
DRAINAGE BASINS E2,FL,F2,H1 FURTHER DIVIDED INTO SUBBASINS

PREPARED BY wOOD/PATEL, 8.24.2006
FILE NAME: DEV-10.DAT

17 10 QUTPUT CONTROL VARIABLES
’ IPRNT 5 PRINT CONTRGL
IPLOT 0 PLOT CONTROL
qQscaL 0. HYOROGRAPH PLOT SCALE

IT HYDROGRAPH TIME DATA
NMIN MINUTES IN COMPUTATION INTERVAL
IDATE 1 0 STARTING DATE
ITIME 0000 STARTING TIME
NQ 900 NUMBER OF HYDROGRAPH ORDINATES
NDDATE 2z 0 ENDING DATE
NDTIME 0558 ENDING TIME
TCENT 19 CENTURY MARK

COMPUTATION INTERVAL .03 HOURS
TOTAL TIME BASE 29,97 HOURS

ENGLISH UNITS
DRAINAGE AREA SQUARE MILES
PRECIPITATION DEFTH  INCHES
LENGTH, ELEVATION FEET
FLOW CUBIC FEET PER SECOND
STORAGE VOLUME ACRE-FEET
SURFACE AREA ACRES
TEMPERATURE DEGREES FAHRENHEIT

18 10 INDEX STORM NO. 1
$TRM 2.29 PRECIPITATION DEFTH
TRDA .01 TRANSPOSITION DRAINAGE AREA

19 71 PRECIPITATION PATTERN
O

Whk kdd EkE kAR GAN A%A AME AEE FEE LXF AW ARS Skh AAR A4S ARP ARA AW AIHE IR LA gk kAk Akd kkEk kAKX dkk FAW WWR AR AER Adkd wAk

kxR T IR R AN
* ”
3% KK b B-E2-1 ¥
* «

AR ARENARTTS

46 KO QUTPUT CONTROL VARIABLES
IPRNT 5 FRINT CONTROL
IPLOT { PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
TPNCH 0 PUNCH COMPUTED HYDROGRAPH
oUT 22 SAVE HYDROGRAPH DN THIS UNIT
154V1 1 FIRST ORDINATE PUNCHED OR SAVED
ISAVZ 900 LAST ORDINATE PUNCHED OR SAVED
TIMINT .033 TIME INTERVAL IN HOURS

ke Awd SEE Shk khd REh kkk TRE FGE KA ARA DAk ASX SHA KR ARR RAX ARA SRR FEE kddk dkd AAE RER RRA AAE was WG Raw wae HEE o RREx AN

AhEkEEARER R AL
* *

47 KK * COMBE *
* +

AR RpeRetdetdy

50 Ko OQUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
IPNCH 0 PUNCH COMPUTED HYDROGRAPH
I0UT 22 5AVE HYDROGRAPH ON THIS UNIT
1savl 1 FIRST ORDINATE PUNCHED OR SAVED
ISAVZ 900 LAST QRDINATE PUNCHED OR SAVE?
Page

0 .
00
. : 0
ol .01 ol .61 .ol .02 .02 .02 .02 -2
21 . . 0



ety mkx AkE

57 KK

64 KO

Tk kww hAE

124 kx

131 ko

*hh okt wht

157 KK

164 0’

WhA wkd FFE

183 kx

190 Ko

kk EkE ANW

197 kK

204 kO

DEV-10.0H1
TIMINT .033 TIME INTERVAL IN HOURS

WhE hEE AER ArE AAE RER ARE TEF ARk AR kAR FAE kdd gk Rk Ak RER AdR AAA kAS A0k AR ASE Has ARd dhd RRd ddd ded dk

ARk Ahrrrrery
* *

*  B-Fl-1 *
+ *

AEREACREERRENF

OUTPUT CONTROL VARIABLES

IPRNT 5 PRINT CONTROL

IPLOT 0 PLOT CONTROL

QSCAL 0. HYDROGRAPH PLOT SCALE

IPNCH 0 PUNCH COMPUTED HYDROGRAPH

ouT 22 SAVE HYDROGRAPH ON THIS UNIT

15Av1 1 FIRST GRDINATE PUNCHED OR SAVED

15AvV7 900 LAST ORDINATE PUNCHED OR SAVED
TIMINT .033 TIME INTERVAL IN HOURS

RhE AR AEE ean FAA dA% ddd ddd ddd ddd dmE ddd thd ddd RS kkd K dEE FEE SR AGE ASE REK RRR HAR XA AWK AEE Baw wdw

EEREERRERERL KL
* *

* B-F1-4 *
* *

EERREREAE Nk e

OUTPUT CONTROL VARIABLES
5 PRINT CONTROL

IPLOT 0 PLOT CONTROL
GSCAL 3. HYDROGRAPH PLOT SCALE
IPNCH 0 PUNCH COMPUTED HYDROGRAPH
00T 22 SAVE HYDROGRAPH ON THIS UNIT
15Av1 1 FIRST ORDINATE PUNCHED OR SAVED
ISAV2 900 LAST ORDINATE PUNCHED QR SAVED
TIMINT .033 TIME INTERVAL IN HOURS

EhE RhE RRE dwd RER AAR AR AAD kdd dRk kkd W AR RRd AhE dkk kdkd ik FEd Rdd dhk dEd REX fea ot RFE ATEE RRT dAw Kad

AARAANANE R RN
* L3

*  B-F2-2 *
* &

ANARARZZT AR Y R4+

QUTPUT CONTROL VARIABLES

IPRNT PRINT CONTROL

IPLOT 0 PLOT CONTROL

GSCAL 0. HYDROGRAPH PLOT SCALE

IPNCH 0 PUNCH COMPUTED HYDROGRAPH

ouT 22 SAVE HYDROGRAPH ON THIS UNIT

ISAV1 1 FIRST ORDINATE PUNCHED QR SAVED

ISAVZ 900 LAST ORDINATE PUNCHED OR SAVED
TIMINT .033 TIME INTERVAL IN HOURS

dddk AhA AEEx RAE FAX REH EAE ERR AAR AEH AAR AAE REW Rk AN AAA AAS AEp ghd Fkd kkd A AkF Akdk AW ARE AXE kR dkd wkk

KEkkAhkkhktanen
- L4
* B-F3-1 *
* &

RhkERRE ke bk dd

QUTPUT CONTROL VARIABLES

IPRNT 5 PRINT CONTROL

IPLOT 0 PLOT CONTROL

QSCAL 0. HYDROGRAPH PLOT SCALE

IPNCH 0 PUNCH COMPUTED HYDROGRAPH

IoUT - 22 SAVE HYDROGRAPH ON THIS UNIT

ISAvl 1 FIRST ORDINATE PUNCHED OR SAVED

I5Av2 900 LAST ORDINATE PUNCHED OR SAVED
TIMINT -033 TIME INTERVAL IN HOURS

AAR WA RkA dAd kT AEE RAT AWE AWA hwd ghd RAT KRR avw wAh AAT LHW khkk gk EAR A0 RAN WER ks wAw kEF REA Add adkk dhw

ARKRATIRE A S h RS
* +

* B-G-1 *
* *

Er a2 1233 Y )

OUTPUT CONTROL VARIABLES

IPRNT S PRINT CONTROL
1PLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE

Page 8



DEV-10.0H1
IPNCH 0  PUNCH COMPUTED HYDROGRAPH
IOUT 22 SAVE HYDROGRAPH ON THIS UNTT
I5av] 1 FIRST ORDINATE PUNCHED OR SAVED
TSAVZ 900 CLAST ORDINATE PUNCHED OR SAVED

TIMINT .033 TIME INTERVAL IN HOURS

Akw Ak dwdk RRE AAA AAd akdk kA Adkk kkd kdkd Rk Ak AWl Raw wdd dEk Ak ARR RRE Rk gk FER bk hkd kkd wkk ARkR AN AR wEd hkw Rdw

AAARARRARE R R hA

* *
245 KK * B-H1-2 *
L4 "
LSS ES 2 PR LY
252 KO CUTPUT CONTROL VARIABLES
IPRNT S5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL O, WYDROGRAPH PLOY SCALE
IPNCH 0 PUNCH COMPUTED HYDROGRAPH
IOUT 22 SAVE HYDROGRAPH ON THIS UNIT
ISAV1 1 FIRST ORDINATE PUNCHED OR SAVED
I5AV2 900 LAST ORDINATE PUNCHED OR SAVED
TIMINT .033 TIME INTERVAL IN HOURS

Ahn AR ARG REE REA WRR GER RAG ARk RAK KKk ARR REAN FEA AAN AWK kb ddkd WAd dAd Ghd AWH WEF RSN AR KA fig AfT ARk WAE AWk WRw adw

thkkhkktdddhtdk
- i
259 KK * B-L-1 *
L] *
drdkdrdrdrdrddrddrdrirk
266 KO OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
IPNCH 0 PUNCH COMPUTED HYDROGRAPH
T0UT 22 SAVE HYDROGRAPH ON THIS UNIT
I5Av1 1 FIRST ORDINATE PUNCHED OR SAVED
ISAVZ 900 LAST ORDINATE PUNCHED OR SAVED
TIMINT .033 TIME INTERVAL IN HOURS

Ky kW dkd Thh AL ko kdw hhE kdk kkhk khkk kkk koW Akd kdk kEF dkk KAR AkE RAF kAR AEA WAE FAF FAF XET gry Ars s RET kA Whd bk

EEEER RS L b2 T LT
L] *
273 KK * B-M-1 *
* ax
drdrdrddrdrdrdrk by
280 KO OUTPUT CONTROL VARIABLES
ZPRNT $  PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL Q. RYDROGRAPH PLOT SCALE
TPNCH 0 PUNCH COMPUTED HYDROGRAPH
IOUT 22 SAVE HYDROGRAPH ON THIS UNIT
ISAVL 1 FIRST ORDINATE PUNCHED OR SAVED
15AV2 900 LAST QRDINATE PUNCHED OR SAVED
TIMINT ,033 TIME INTERVAL IN HOURS

dkg AR wpar HNF R0 wdp gt Axs Ak AEH REh ER AR AkE EEE AAT akk BAh kkk kddh kW Add AER kdd b3k A0E AEE RRE AANE ARE AEE hkk Ak

ktkEtkktkkhh oy
® *
287 Kk * B-N-1 *
+* -
ddkkkkd Atk it ARA
294 xO OUTPUT CONTRQL VARIABLES
IPRNT S PRINT CONTROL
IPLOT 0 PLOT CONTROL
Q5CAL . NYDROGRAPH PLOT SCALE
IPNCH 0  PUNCH COMPUTED HYDROGRAPH
10UT 22  SAVE HYDROGRAPH ON THIS UNIT
ISAV1 1 FIRST ORODINATE PUNCHED QR SAVED
15AV2 900 LAST ORDINATE PUNCHED QR SAVED
TIMINT .033  TIME INTERVAL IN HOURS
RUNOFF SUMMARY
FLOW IN CUBIC FEET PER SECOND
TIME IN HOURS, AREA IN SQUARE MILES
PEAX  TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN MAXIMUM TIME OF
QPERATION STATEON FLOW PEAK AREA STAGE MAX STAGE
6+-HOUR 24-HOUR 72-HOUR
HYPROGRAPH AT
E1l 74, 3.27 8. 2. 2. .06
Page 9



+ 4

.4+

RQUTED TO

HYDROGRAFH

ROUTED TO

2 COMBINED
HYDROGRAFH

ROUTED TQ

ROUTED 70O
HYDROGRAPH
2 COMBINED
HYDROGRAPH
2 COMBINED

ROUTED TO

ROUTED TO
HYDROGRAPH
2 COMBINED

ROUTED TO

ROQUTED TO
HYOROGRAPH
¢ COMBINED

ROUTED TO

HYDROGRAFH

ROUTED TO

ROUTED TO
HYDROGRAPH
2 COMBINED

ROUTED TO

ROUTED TO
HYDROGRAPH
2 COMBINEW
HYDROGRAPH

ROUTED TO

HYDROGRAPH

RQUTED TO

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

B-E1-2

E2

8-g2-1

COMBE
Fla

B-F1-1

RF1b
Flb
C8Flb
Flg
CBFlc

B-F1-2

R¥1d
Fld
CaFld

B-F1-3

RFle
Fle
CBFle

B-F1-4

FZa

B-FZ-1

RF2b
F2b
cerzb

B-F2-2

RF2c
F2c
CBF2¢
F3

8-F3-1

68,

.

21.

68.

15.

16.

23,

12,

12.

21.

3.33

3.17

3.57

3.13

3.17

3.17

3.40

3.43

3.13

4.23

4.30

3.13

3.1r

3.43

3.20

Page 10

05

.05

11

.01

.01

.01

.00

.01

01

.02

.02

.02

.00

.03

.03

.03

.01

.04

.04

.00

.01

.01

.01

.01

.00

.01

.01

.01

.02

2699.16

2702.56

2728.10

2711.19

2699.10

2679.12

2703.06

2684.06

2709.19

31.33

3.57

3.57

3.40

4,23

4.43

3.57

4,17

3.43



+
+
HYDROGRAPH
*
ROUTED TO
-
+
HYDROGRAPH
+
HYDROGRAPH
+
3 COMBINED
+
ROUTED TO
+
HYDROGRAPH
+
2 COMBINED
+
ROUTED TO
-
+
HYDROGRAPH
+
ROUTED TQ
+
+
HYDROGRAPH
+
ROUTED TO
+
+
HYDROGRAPH
>
ROUTED TO
+
+
8 COMBINED
+
1
ISTAQ
FOR STORM
El

B-G-1

AT
Hla
8-H1-1

AT
Hlb

AT
Hlc

AT
CBH1c
RH1d

AT
Hid

AT
caHld
B-H1-2

AT
L
B-L-1

AT
M
B-M-1

AT
N
B-N-1

AT
CLEAR

ELEMENT

(MIN)

=1 STORM AREA (SQ M1} = .01
MANE 1.75 74,37 195,04 1.31 2.00 73.87 196.00

DEV-1(. oHl

11. 3.40 1. 0. 0.
50. 3.13 4. 1. 1.

3. 4.13 1. 0. 0.

[ 3.13 1. 0 0.
25. 3.13 2. 0. 0.
33. 3.13 3. 1. 1.
32. 3.17 3. 1. 1.
21. 3.13 2. 0. 0.
53. 3.17 5. 1. 1.
50. 3.20 4. 1. 1.
20. 3.10 1. 0. 0.
19. 3.23 1, 0. 0.
27. 3.13 2. 1. 0.
18. 3.23 2. 0. a.
19. 3-13 1. 0. 0.

3. 3.60 1. 0. 0.
79, 3.20 12, 3. 2.

SUMMARY OF KINEMATIC WAVE - MUSKINGUM-CUNGE ROUTING
(FLOW I5 DIRECT RUNOFF WITHOUT BASE FLOW)

02

.03

.00

.01

.05

.05

.01

.06

.06

01

.01

01

.01

.01

.01

17

INTERPOLATED TO
COMPUTATION INTERVAL

PEAK TIME TO VOLUME oT PEAX TIME TO
PEAK PEAK
(CFs) (MIN) (IN) {MIN) (CFs) (MIN)

CONTINUITY SUMMARY (AC-FT) - INFLOW= .0000E+QQ EXCESS= .4269E401 QUTFLOW= .4253E+01 BASIN STORAGE=

FOR STORM = 1 STORM AREA (5Q MI) = .0l
EZ2 MANE 2.00 72.17 190.70 1.30 2.00 70.61 192.00

CONTINUITY SUMMARY (AC-FT) - INFLOW= .0000E+00 EXCESS= ,32196+01 OUTFLOW= .3199E+01 BASIN STORAGE= .

FOR STORM = 1 STORM AREA (SQ MI) = .01
Fla MANE .79 15.32 188.82 1.30 2.00 15.19 190.00

CONTINUITY SUMMARY (AC-FT) -~ INFLOW= .0000E+00 EXCESS= .671BE+00 OUTFLOW= .6672E+00 BASIN STORAGE=

FOR sTogM =1 STORM AR%A (sQ MI)

RF1l

CONTINUITY SUMMARY (AC-FT) - INFLOW= .2646E+00 EXCE5S= .0000E+00 OUTFLOW= .2663£+00 BASIN STORAGE=

FOR STORM = 1 STORM AREA (5Q MI) =
Flb MANE 1.10 7.

CONTINUITY SuMMARY (AC-FT) - INFLOW= .O000E+00 EXCESS= .2799E+00 QUTFLOW= .2794E+00 BASIN STORAGE=

FOR STORM = 1 STORM AREA {5Q MI} = 0L
FIC MANE 1.67 16.06 190.87 1.31 2.00 15.93 190.00

MANE

= .01
3.67 217.58 .52 2.00 3.66 218.00

-0L .
63 187.95 1.31 2.00 7.62 188.00

2726.27

2745.51

2725.54

2725.27

2716.88

2692.09

VOLUME

(1N}

1.31

1.30

3.40

4.13

3.23

3.60

.1658E-02 PERCENT ERROR=

5220E-03 PERCENT ERROR=

1.30

.52

1.31

1.1

.1306E-03 PERCENT ERROR=

.9703e-05 PERCENT ERROR=

.24%4E-04 PERCENT ERROR=

CONTINUITY SUMMARY {AC-FT) - INFLOW= ,0000E+D0 EXCESS= .0938E+00 OUTFLOW= .6967E+00 BASIN STORAGE= .1044E-03 PERCENT ERROR=
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DEV-10, 081
FOR STORM = 1 STORM AREA (SQ MI) = .01
RF1d  maNg 1.16 9.23 206.66 .63 2.00 9.13
CONTINUITY SUMMARY (AC-FT) - INFLOW= .7956E+00 EXCESS= .Q000E+00 OUTFLOW= ,7970E+00 BASIN
FOR STORM = 1 STORM AREA (SQ MI) = .01
Fld 1.14 9,32 188.07 1.31 2.00 9.30
CONTINULTY SUMMARY (AC-FT) - INFLOW= ,O0C0E+00 EXCESS= .3499€+00 OUTFLOW= ,3491E+00 BASIN
FOR STORM = 1 STORM AREA {SQ MI) « .01
RFle MANE 2.00 3,63 259.70 .31 2.00 3.63
CONTINUITY SUMMARY (AC-FT) - INFLOW= .4754£+00 EXCESS= .0000E+00 OUTFLOW= .4760E+00 BASIN
FOR STORM = 1 STORM AREA (5Q MI) = .01
Fle MANE 1.40 12.48 188.41 1.31 2.00 12.36
CONTINUITY SUMMARY (AC-FT)} - INFLOW= ,0000E+D0 EXCESS= .4689E+00 OUTFLOW= .46B0E+00 BASIN
FOR STORM = 1 STORM AREA {SQ MI) = .01
F2a MANE .79 .78 188.28 1.31 2.00 7.76
CONTINUITY SUMMARY (AC-FT) - INFLOW= .0000E+00 EXCESS= .3079E+00 OUTFLOW= ,3073£+00 BASIN
FOR STORM = 1 STORM AREA (sq MI) = -01
RFZh  MaNE 1.% 1.64 217.10 .51 2.00 1.62
CONTINUITY SUMMARY (AC-FT) - INFLOW= .11B2E+00 EXCES5= .0000E+00 OUTFLOW= .1187£+00 BASIN
FOR STORM = 1 STORM AREA (5Q MI) = .01
F2b  MANE .86 8.49 192.85 1.31 2.00 B.42
CONTINUITY SUMMARY (AC-FT) - INFLOwW= .0000E+00 EXCESS= .4549E+00 OUTFLOW= .4533€+00 BASIN
FOR STORM = 1 STORM AREA (5Q MI) = .01
RF2C MANE .96 1.47 252.26 .33 2.00 1.47
CONTINUITY SUMMARY (AC-FT) - INFLOW= .1B90E+0D EXCESS= .0000E+00 OUTFLOW= . 1B92E+00 BASIN
FOR STORM = 1 STOURM AREA (SQ MI) = .0l
F2Zc MANE 6.10 187.59 1.31 2.00 6.10
CONTENUITY SUMMARY {AC-FT) - INFLOW= _0000E+00 EXCESS= .2379E+00 OUTFLOW= .2373€+00 BASIN
FOR STORM = 1 STORM AREA (5Q MI) = it
F3 .78 20.87 189.80 1.30 2.00 20.72
CONTINUITY SUMMARY (AC-FT) - INFLOW= .QQ00E+00 EXCESS= .9098E+00C OUTFLOW= .9034E400 BASIMN
FOR STORM = 1 STORM AREA (5Q MI) = .01
G MANE .84 20.91 191.73 1.30 2.00 20,91
CONTINUITY SUMMARY (AC-FT) - INFLOW= .0000E+00 €XCESS= 1120401 OUTFLOW= .1113€+01 BASIN
FOR STORM = 1 STORM AREA (SQ MI) = .01
Kla MANE 1.53 49,93 i88.15 1.30 2.00 49.55
CONTINUITY SUMMARY (AC-FT) - INFLOW= _QO000E+00 EXCESS= .1871E+01 OUTFLOW= .1B65E+01 BASIN
FOR STORM = 1 STORM AREA (SQ MI) = .ol
Hlb  MANE LBl 8.05 187.13 1.31 2.00 7.82
CONTINUITY SUMMARY (AC-FT) - INFLOw= ,0000E+00 EXCESSa .2BG9E+00 OUTFLOW= ,2BG2E+00 BASIN
FOR STORM = 1 STORM AREA ($Q MI) .01
H1C MANE 1.08 25. 05 188.24 1.31 2.00 24.92
CONTINUITY SUMMARY (AC-FT) - INFLOw= .0000E+Q0 EXCESS= ,9797E+00 OUTFLOW= .9774£+00 BASIN
FOR STORM = 1 STORM AREA {5Q MI) = .01
RH1d MANE .61 32.67 189.25 .68 2.00 31.91

CONTINUITY SUMMARY (AC-FT} - INFLOW= ,1633E+01 EXCESS=

L O000E+00 QUTFLOW= . 1635E+01 BASIN

Page 12

206.00

STORAGE=

188.00

STORAGE=

260.00

STORAGE=

188.00

STORAGE=

188.00

STORAGE=

216.00

STORAGE=

194.00

STORAGE=

252.00

STORAGE=

188.00

STORAGE=

190.00

STORAGE=

192.00

STORAGE=

188.00

STORAGE=

188.00

STORAGE=

188.00

STORAGE=

190.00

STORAGE=

.63

.1563e-04 PERCENT

1.31

.3324€-04 PERCENT

W31

-2443e-04 PERCENT

1.31

-4243e-04 PERCENT

1.3

-4045E-04 PERCENT

.51

.2926€-05 PERCENT

1.31

.144BE-03 PERCENT

.33

.57796-05 PERCENT

1.31

.2671E-04 PERCENT

1.30

L1756€-03 PERCENT

1.30

.3815E-03 PERCENT

1.30

.1617€-03 PERCENT

1.31

.2494E-04 PERCENT

1.31

.1117€-03 PERCENT

.68

.1205-04 PERCENT

ERRCR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

-.2



FOR STORM = 1 STORM AREA (5Q MI) =
H1d MANE .88

.l
21.58 189.30

DEV-10.0H1

1.31 2.00 21.20 188.00

CONTINUITY SUMMARY (AC-FT) - INFLOW= .O000E+00 EXCESS= .$098E+00 CUTFLOW= .9069E+00 BASIN STORAGE=

FOR STORM = 1 STORM AREA (5Q MI) =
L MANE .54 20.46

.01
185.75

1.30 2.00 20.45 186.00

CONTINUXTY SUMMARY (AC-FT) - INFLOW= ,0Q00E+00 EXCESS= .GB76E+00 OUTFLOW= _6862E+00 BASIN STORAGE=

FOR STORM = 1 STORM AREA (5Q MI) =
NE 1.12 27.66

.01
187.54

1.26 2.00 27.48 188.00

CONTINUITY SUMMARY (AC-FT) - INFLOW= ,0000E+00 EXCESS= .1009E+01 OUTFLOW= .1006E+0) BASIN STORAGE=

FOR STORM = 1 STORM AREA (SQ MI) =
MANE 1.38 19.77

.01
187.36

1.31 2.00 19.48 188.00

CONTINUITY SUMMARY (AC-FT) - INFLOW= .0000£+00 EXCESS= .G998E+00 OUTFLOW= ,6992€+00 BASIN STORAGE=

*=% NORMAL END OF HEC-1 ***
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1.31

-1360e-03 PERCENT ERROR=

1.30

-3899c-04 PERCENT ERROR=

1.26

.1004£-03 PERCENT ERROR=

1.31

.5151€-04 PERCENT ERROR=



Ultimate Condition:
100-year HEC-1 Model



1*gg'..‘*‘diiiittititittt**i'tf.'ttt'***t* DEV-IOOOHI AARRE R TR AR AR A ANAAAANARAN R TR A A A A
* x ®
*  FLODD HYDROGRAPH PACKAGE (HEC-1) = * U.5. ARMY CORPS OF ENGINEERS *
* JuN 1998 * * HYDROLOGIC ENGINEERING CENTER *
* . VERSION 4.1 * = 609 SECOND STREET *
- ® . * DAVIS, CALIFORNIA 95616 ®
* RUN DATE OSDECOS TIME 13:41:32 * * (916) 756-1104 +
* L x
P IS A et AL PEIE ST LTI L e a0 00 A AR AR AR A AR AR A AR A AR AR AT oAtk

X X 0000000 20000 X
X LA & * ¥ X
X X X X X
00000 X000 X WO00C X
X X X X x
X X X X X X
X X OX0000000 0000k XK

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73), HECIGS, HECIDE, AND HECIKW.

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE WSED WITH THE 1973~5TyLE INPUT STRUCTURE,
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN?7 VERSION
NEW OPTIONS: DAMBREAK QUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,

DSSIREAD TIME SERTIES AT DESIAED CALCUWL ATION INTERVAL LOSS RATEIGREEN AND AMPT INFILTRATION

KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

1 HEC-1 INPYT PAGE 1
LINE 1> T j P P K S [ P 5., [ Torenenn - J 9...... 10
1 ID SERENO CANYON PHASE 1
2 I HEC~1 MODEL
3 ID 100-YEAR, 6-HOUR STORM
4 ID RAINFALL FROM NOAA ATLAS
5 ID SCS CURVE NUMBER SOIL LOSS PARAMETERS
6 D KINEMATIC WAVE HYDROGRAPH ROUTING
7 ID DEVELOPED CONDIVIONS
8 D 10% IMPERVIOUS AREA USED FOR SITE
9 i Sereno Canyon phase 1 includes draiange basins E1,E2,F1,F2,F3,G,H],L ,M,N
10 10 original Master Plan HECl model updated for Phase 1 drainage basins
%% 10 DRAINAGE BASINS E2,F1,F2,H1 FURTHER DIVIDED INTO SUBBASINS
D
13 ID PREPARED BY WOOD/PATEL, 8.24.2006
i; ID FILE NAME: DEV-100.DAT
*DIAGRAM
16 IT 2 9200
17 I0 5
13 JD .01
19 PH .73 1.43 2.42 2.74 2.96 3.37
*
20 KK ELl 5
21 KM RUNOFF FROM DRAINAGE SUB-BASIN E1
22 BA 061
23 LS 88 10
24 uK 400 .02 0.13 100
25 5x 2050 013 .032 TRAP 7 5
26 KK B-E1-Z
27 KM FLOW ROUTED THROUGH DETENTION BASIN E1-2
28 KM 19’ WEIR AT HEADWALL
29 RS 3 STOR ]
30 sV ¢ 0.138 0.316 0.532 0.788 1.09
31 SE 2695 2696 2697 2698 2699 2700
32 sQ Q Q a 4] 53 150
*
33 KK E2
34 KM RUNOFF FROM DRAINAGE SUB-BASIN E2
35 BA 046
36 L5 83 10
37 UK 200 .02 0.13 100
38 RK 2370 .013 .032 TRAP 10 5
-
39 KK B-E2-1
40 KM FLOW ROUTED THROUGH DETENTION BASIN E2-1
41 KM 2-42" PIPE CULVERT
42 RS 1 STOR 0
43 sV 0 0.098 0.228 0.411 0.678 1.062 1.583 1.897 2.257
44 SE 26%6 2697 2698 2699 2700 2701 2702 2702.5 2703
45 5Q 0 o 0 0 0 0 0 [} 180
46 L O] 22
*
1 HEC-1 INPUT PAGE 2
LINE b {1 TRR ) P 2. P S |- A [T S : P 10
47 KK COMBE
48 KM COMBINE RUNOFF FROM E1 AND E2Z
49 HC 2
50 KO 22
L]
51 KK Fla

rage 1
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0o 0o
m-ag

KK

DEV-100.0H1

RUNOFF FROM DRAINAGE SUB-BASIN Fla
0.0096

225
600

B-F1-1

10
0.13
.032

100

TRAP

FLOW ROUTED THROUGH DETENTION BASIN F1-1

36" PIPE CULVERT

1
0
2725
0

RF1lb
ROUTE FLOW FROM B-FI1-

600

88 10
140 0.018 0.13 100
600 0.012 0.032 TRAP 7
CBFlb
COMBI;E RUNQFF FROM Flb AND ROUTED FLOW RFIb
Flc
RUNOFF FROM SUB~BASIN FlC
0.01
a3 10
200 0.018 0.13 100
1200 0.012 Q.032 TRAP 7
HEC~1 INPUT
PP S 2o, P 4. 5. 6
CBF1C
COMBIgE RUNOFF FROM F1C AND CBFlb
B-F1-2
FLOW ROUTED THROUGH DETENTION BASIN
36" PIPE CULVERT
1 STOR 0
G 0.116 0.264 0.446 0.6566
2708 2709 2710 2711 2712
[+ 0 0 0 50
RFld
ROUTE FLOW FROM DETENTION BASIN B-Fl-2
700 0.012 .032 TRAP 7
Fld
RUNOFF FROM SUB-BASIN Fld
0.005
8 10
150  0.018 @13 100
700  0.012 0.032 TRAP 7
CRFld
COMBIgE RUNOFF FROM Fld AND RF1d
B-F1-3
FLOW ROUTED THROUGH BASIM
30" PIPE CULVERT
1 STOR 0
] 196 0.418 0.671 0.958 1.286
2696 2697 2698 2699 2700 2701
Q 0 0 0 37 45
RFle i
ROUTE FLOW FROM DETENTION BASIN B-F1-3
930 0.012 0.032 TRAP 7
Fle
RUNOFF FROM DRAINAGE SUS-BASIN Fle
0.0067
88 10
140 0.018 0.13 100
930 0.012 0.032 TRAP 7
HEC-1 INPUT
FR R PR T [ S h T .8
CBFle
Page 2

STOR
0.118
2728
0

0.012

0
0,251 0,402 0.553
2727 2728 2729
o 0 37
22
1 THROUGH DRAINAGE BASIN Flb
0.032 TRAP 7

Flb
RUNOF: FROM DRATANGE SUB-BASIN Flb

PAGE 3

PAGE 4



| D

DEV-100.0H1

KM COMBINE RUNOFF FROM Fle AND RFle
HC 2
&
KK B-Fl-4
KM FLOW ROUTED THROUGH BASIN
KM 12° WEIR AT HEAD WALL
RS 1 STOR 1]
sV 0 0.085 0,206 0.369 0.583
SE 2676 2677 2678 2679 2680
5Q o 0 a 0 34
KQ 22
*
KK F2a
XM RUNOFF FROM DRAINAGE SUBBASIN F2a
BA (.0044
L5 88 Lo
UK 150  0.018 0.13 100
RK 650 0.028 0.032 TRAP 6 5
KK B-F2-1 1
KM FLOW ROUTED THROUGH DETENTION BASIN F2-1
KM 24" PIPE CULVERT
RS 1 STOR o
sV 0 0.039 0.101 0.18% 0.307
SE 2700 2701 2702 2703 2704
5Q 0 4] 0 0 26
KK RF2b
KM ROUTE FLOW FROM DETENTION BASIN B-F2-1
EK 750 0.028 0.032 TRAP [} 5
KK F2h
KM RUNOFF FROM DRAINAGE SUB-BASIN F2lb
BA 0.0065
LS 88 10
UK 350 .0l8 0.13 100
RK 760 .028 032 TRAP [ 5
®
KK  CBF2b
KM COMBINE RUNOFF FROM FZb AND RF2b
HC 3
*

HEC-1 INPUT
..., 1....... PSP k. JU. [ . | B....... P B....... |- T 10
KK B-F2-2
KM FLOW ROUTED THROUGH DETENTION BASIN F2-2
KM 24" PIPE CULVERT
RS 1 STOR 0
SV 0 0.101 0.227 0.383 0.571
SE 2681 2682 2683 2684 2685
5Q 0 ] 0 0 26
KO 22
*
KK RFZC
KM ROUTE FLOW FROM DETENTION BASIN B-F2-2
&x 5 Q.028 0.032 TRAP é 5
KK F2c
KM RUNOFF FROM DRAINAGE SUB-BASIN F2¢
A 0.0034
Ls BB 10
UK 175 .018 0.13 100
RK 500 .028 .032 TRAP 6 5
*
KK  CBF2c
KM COMBINE RUNOFF FROM F2C AND RF2¢
HC 2
*
KK F3
KM RUNOFF FROM DRAINAGE SUB-BASIN 3
BA .013
LS 88 10
UK 225 .018 0.13 100
EK 830 .026 .032 TRAP 6 5
KK B-F3-1
KM  FLOW ROUTED THROUGH DETENTIOM BASIN F3-1
KM 14" WEIR ROCK BERM AT QUTLET
RS 1 STOR ]
SV 0 0.033 0.09 0.175 0.289 0.438 0.625
5E 2704 2705 2706 2707 2708 2709 2710
5Q 0 4] 1} 0 0 0 39
LG} 22
*
KK G
KM RUNQFF FROM DRAINAGE SUB-BASIN G
BA 0.016
LS 88 10
UK 400 .@2% 0.11 100
RK 720 .022 .032 TRAP 4 5
*

Page 3
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INPUT
LINE

20

26

33

39

51

57

65

68

74

77

83

86

93

96

102

105

112

115

121

DEVY-100.0H1
88 5.3
137 .018  0.13 100
gs0  .012  .032 TRAP 1
HEC-1 INPUT
..... S DU JUUNE. SO SRR SO SRR
B-M-1
FLOW ROUTED THROUGH DETENTION BASIN M-1
77 WEIR
1 sToR 0
0 0.06 0.134 0.225 0.334 0.463
2713 2714 71s 2716 2717 371
] o 0 0 20 3
22
N
RUNOE; FROM DRAINAGE SUB-BASIN N
) 88 10
117 018 0,13 100
1036 012 032 TRAP 5

B-N-1
FLOW ROUTED THRQUGH DETENTION BASIN N-1
100" ROCK BERM AT OUTLET
1 STOR 0
0 0.066 0.16 0.286 0.447 0.646
2688 2689 2690 2691 2692 2693
o o 4] 0 Zg E1H

CLEAR
CLEAR HYDROGRAPH STACK
8

SCHEMATIC DIAGRAM OF STREAM NETWORK
(v) ROUTING
(.} CONNECTOR

El

v

v
B-~E1-2

cBF1b

m
[} [a)
n =
Ll m
1 =
A v e o4

X
!
L hegheg

(--->) DIVERSION OR PUMP FLOW

{<---) RETURN OF DIVERTED OR PUMPED FLOW

Page §
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124

132

138

145

148

154

157

165

168

174

177

183

191

197

205

211

218

224

230

233

236

242

245

253

259

267

273

281

287

295

v
B-F1-4

CLEAR

(***) RYNOFF ALSO COMPUTED AT
litiii*iﬁt*ttt*tiitttt**t**'ﬁ*Qaﬁat*it*t*t

*

*
*
*
*
x
*
*

FLOOD HYDROGRAPH PACKAGE (MEC-1)
1998

RUN DATE

JUN
VERSION 4.1

OSDECOG  TIME 13:41:32

B T ey Lt

. F2b

THIS LOCATION

ook o % w B

SERENO CANYON PHASE 1

DEV-100.0H1
G
v
v

B-G-1
. Hla
. v
. v
. B-H1-1
: H1b
. CBHIC. .oovrsnen
. v
. v
. RHld
. ¥ Hld
. CBHLd......vvennn
. v
. v
. B-H1-2
. ) L
: : v
. . v
. . B-L-1

Page &

Hlc
]
v
v
B-M-1
N
v
. v
. B-N-1

Fhdd kAR AR RRA AT R AR R RSN F RS h bk A A AN

*
* U.S. ARMY CORPS OF ENGINEERS

* HYDROLOGIC ENGINEERING CENTER
: 609 SECOND STREET
*
*
*

(916} 756-1104

SR L R LR L L L L P T T

*
]
"
o
DAVIS, CALIFORNIA 95616 *
»
*
=



DEV-100., 041

HEC-1 MODEL

100-YEAR,

6-HOUR STORM

RAINFALL FROM NQAA ATLAS

SCS CURVE
KINEMATIC
OEVELOPED

NUMBER SOIL LOSS PARAMETERS
WAVE HYDROGRAPH ROUTING
CONDITIONS

10% IMPERVIOUS AREA USED FOR SITE

sereno Canyon Phase 1 includes draiange basins E1,E2,F1,F2,F3,G,H1,L,M,N
original Master Plan HEC1 model updated for Phase 1 dra1nage basins
DRAINAGE BASINS E2,F1,F2,H1l FURTHER DIVIDED INTO SUBBASINS

PREPARED BY WOOD/PATEL, B.24.2006

FILE NAME: DEV-100.DAT
17 10 OUTPUT CONTROL VARIABLES
IPRANT 5 PRINT CONTROL
I1PLOT 0 PLOT CONTROL
QSCAL ¢, YYDROGRAPH PLOT SCALE
IT HYDROGRAPH TIME DATA
NMIN MINUTES IN COMPUTATION INTERVAL
IDATE 1 0 STARTING DATE
ITIME 0000 STARTING TIME
NG 900 MNUMBER OF HYDROGRAPH ORDINATES
NDDATE 2 0 ENDING DATE
NDTIME 0558 ENDING TIME
ICENT 19 CENTURY MARK
COMPUTATION INTERVAL .03 HOURS
TOTAL TIME BASE 29.97 HOURS
ENGLISH UNITS
DRAINAGE AREA SQUARE MILES
PRECIFITATION DEPTH INCHES
LENGTH, ELEVATION FEET
FLOW CUBIC FEET PER SECOND
STORAGE VOLUME ACRE-FEET
SURFACE AREA ACRES
TEMPERATURE DEGREES FAHRENHEIT
18 o INDEX S5TORM NO. 1
STRM 3.37 PRECIPITATION DEPTH
TROA .01 TRANSPOSITION DRAIMAGE AREA
13 PI PRECIPITATION PATTERN
.00 .00 00 00 .00 .00 00 00 00
.00 .00 00 00 00 .0l .00 00 o0 00
.00 .00 .00 .00 00 0 .00 00 00 .00
.00 .00 .01 0L .01 01 .01 01 .01 .01
01 .01 .01 .0l .01 .01 .0l .01 .01 .01
01 .q1 .01 .01 .01 .01 .0l .01 01 .01
a1 .01 01 .01 .01 .01 1 .0l 01 0l
.01 .01 (128 .01 o1 .03 .03 03 03 03
.04 .04 04 .06 06 .07 .09 12 17 29
.29 .24 15 11 07 .07 .06 413 .04 04
.04 .03 03 03 a3 .01 .01 .0l 1 01
.0l .01 .0l 01 0l .01 .01 .01 .01 .01
.01 .01 .01 0L .01 .01 .0l [+)3 .01 .01
.01 .01 .0l .01 .01 01 .0l .0l 01 .01
.01 .01 o1 .0l 01 01 .0l .01 00
.00 .00 0 . .00 .00 . .00 .00 00
.00 .00 o] .00 00 Q0 00 .00 .00 00
.00 .00 00 00 00 .00 00 .00 0 00

FEE BAR RER hkk hdd kdk Akk AR ARE AT AT

wkdtkddtittihd

- -
39 KK . B=£2-1 »
* L]
EEAAARRERATDEAR
46 KO QUTPUT CONTROL VARIABLES
IPRNT 5
IPLOT ]
QSCAL 0.
IPNCH 0
I0UT 22
ISAvl 1
ISAV2 900
TIMINT 033

s REE SRS S8f 44k T thd gddk ddd kdkd FE

ER SRR Lttt sl
* -
47 KK * COMBE  *
* x
P T3 1ET TS0 0 ¢
50 Ko OUTPUT CONTROL VARIABLES
IPRNT S
IPLOT 0
QSCAL 0
IPNCH 0
I0UT 22
Isavl 1
15AV2 900

¥ EEE AR ARN PR FAF EER ARk RRR RRR AR ARR FddE AR SEE SRR KRR ANE LS 2AE AEd Fdk REW

PRINT CONTROL

PLOT CONTROL

HYDROGRAPH PLOT SCALE

PUNCH COMPUTED HYDROGRAPH

SAVE HYDROGRAPH ON THIS UNIT
FIRST ORDINATE PUNCHED QR SAVED
LAST ORDINATE PUNCHED OR SAVED
TIME INTERVAL IN HOURS

W ART KRR AEE AR EEX KRR AR AAR RER AAE AT Ark AR FEE AAE kkk RkE ART AAR EEE Sdw wkd

PRINT CONTROL

PLOT CONTROL

HYDROGRAPH PLOT SCALE

PUNCH COMPUTED WYDROGRAPH

SAVE HYDROGRAPH ON THIS UNIT

FIRST ORDINATE PUNCHED OR SAVED

LAST ORDINATE PUNCHED OR SAVED
Page 7



DEV-100., 041
TIMINT .033 TIME INTERVAL IN HOURS

whk Ahd dhh Rk okt kR o Akd Ak Rdh RER rAw wew FEE AWE S AR AN wRx ARE AR ARk kA d rkd Akk ARN AR AAE fhk kA kwR did FhE

EIT T2 e ]
L k]
57 KX * B-F1-1 *
" *
(X322 2244432 ]
64 KO OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 0  PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
IPNCH 0 PUNCH COMPUTED HYDROGRAPH
I0UT 22 SAVE HYDROGRAPH ON THIS UNIT
15av1 1 FIRST ORDINATE PUNCHED OR SAVED
T5AVZ 900 LAST ORDINATE PUNCHED QR SAVED
TIMINT .033 TIME INTERVAL IN HOURS

adE kkE AdR dkd SR RRR thd kAR ARR NER FEE RRR wRR AEE FEE AAR ARG Ok SRR ERR EAR RRR ARK ARk ddd ARk kA kWA RAR wEd kdw KRR RER

LTI 2 42 222 ] S
- k
124 kK * B-Fl-4 *
- *
Ei 2323322322282}
131 k0 OUTPUT CONTROL VARIABLES
IPANT S PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
IPNCH 0 PUNCH COMPUTED HYDROGRAPH
ouT 22 SAVE HYDROGRAPH ON THIS UNIT
15av1 1 FIRST ORDINMATE PUNCHED OR SAVED
ISAVZ 900 LAST ORDINATE PUNCHED OR SAVED
TIMINT .033 TIME INTERVAL IN HOURS

atk Ed ddd kdEk wRh KRR wEk FEE dkF RN KA hdd hkd AR KRR REd Fhr dkd RAR AAR ARE BRE AEE EEE EAR wAR RAE ARA Shd Rkd RRE ARS AR

LA 222l g g g
- L 4
157 KK * B-F2-2 *
& -
EE i1 4442 2 L))
164 KQ QUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
I1PLOT G PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
IPNCH 0 PUNCH COMPUTED HYDROGRAPH
ouT 22 SAVE HYDROGRAPH ON THIS UNIT
ISAV] 1 FIRST ORDINATE PUNCHED OR SAVED
ISAV2 900 LAST ORDINATE PUNCHED OR SAVED
TIMINT .031 TIME INTEHVAL IN HOURS

wdk kdd ddk dEd REE AR RRE AFE Ahd PR EAR ARR dkd bEE AEd RAR RRE tdd ko dAE XXT whR RAR ARR EAF kak hdd kW WAk kkd dEd wkWw g

TR AR b E ik
* L 3
183 kK . B-F3-1 *
L] *
ARARARERER TR RER
190 xo OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
IPNCH 0 PUNCH COMPUTED HYDROGRAPH
IQUT 22 SAVE HYDROGRAPH ON THIS UNIY
ISAV1 1 FIRST ORDINATE PUNCHED OR SAVED
ISAVE 900 LAST ORDINATE PUNCHED OR SAVED
TIMINT .033 TIME INTERVAL IN HOURS

RER FRE ARFF SdF Adk Ak ARk AAR R RRR RRE Sdd ddke ARR RER Ad AR T Fddh kdR RN RAN wAn A Dk hdd Akd bR ARw ERe waw RRd ddw Ak

AERRRARTRRRA
* *
197 kK * Gl ¢
* -
kb kEr T rkdd
204 ko OUTPUT CONTROL VARIABLES
S PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. MYDROGRAPH PLOT SCALE

Page B



whE wkE FEw

245 KK

252 Ko

aTE XWX AR

259 KK

266 K0

ik AEE EEE

273 Kk

280 ko0

PP T 2N

287 XK

294 xo

DEV-100.0H1
IPNCH 0 PUNCH COMPUTED HYDROGRAFH
0UT 22 SAVE HYDROGRAPH ON THIS UNIT
I15AV1 1 FIRST ORDINATE PUNCHED QR SAVED
ISAVZ 900 LAST ORDINATE PUNCHED OR SAVED
TIMINT .033  TIME INTERVAL IN HOURS

EEd ERE KRR RAEE dkd FAW AR DEE Ak A AAW kdkdk kdd Rwk PR S AAR BAER Rd RRE RAA Rk HEF EEE kR R RN AR REE EAN kAN

kAR A AN AR LS
* t 3
*  8-Hl-2 ¢
* *

arakxEd kbbb ty

OQUTPUT CONTROL VARIABLES

IPRNT 5 PRINT CONTROL

IPLOT 0  PLOT CONTROL

QSCAL 0. HYDROGRAPH PLOT SCALE

IPNCH 0 PUNCH COMPUTED HYDROGRAPH

IOUT 22 SAVE HYDROGRAPH ON THIS UNIT
I5AvL 1 FIRST ORDINATE PUNCHED OR SAVED
ISAVZ 900 LAST ORDINATE PUNCHED OR SAVED
TIMINT .033 TIME INTERVAL IN HOURS

R2ga SRE FRT AAT Faxw AFF AR AR kkw AAN dhkd dEk RAE XAN XA EEE oAT AW ARNK AEE KRR FEE dEE AR KR wAR kwk ddd ARN wAE

HEARARARE NS R RS

L] *
* B-L-1 *
* *
Ettt kARt ATERY

CUTPUT CONTROL VARIABLES

IPRNT 5 PRINT CONTROL

IPLOT 0 PLOT CONTROL

QSCAL 0. HYDROGRAPH PLOT SCALE

IPNCH 0 PUNCH COMPUTED HYDROGRAPH

TOUT 22  SAVE HYDROGRAPH ON THIS UNIT

15Av1 1 FIRST ORDINATE PUNCHED OR SAVED

I5AV2 900 LAST ORDINATE PUNCHED OR SAVED
TIMINT .033 TYIME INTERVAL IN HOURS

Ak EE FRE AR Ska ddF ARk AR Fhk kAR AAT RAR Ahd bdr AR AAR AAW NER RAd Rdd Ekd kW ek kRN AR Akd dkd RWN R EEd

tht AR ARERRRRR
- -

* 8-M-1 *
* ”*

AEREREREE RS EES

OUTPUT CONTROL VARIABLES

IPRNT 5 PRINT CONTROL

IPLOT O  PLOT CONTROL

QSCAL 0. HYDROGRAPH PLOT SCALE

IPNCH 0 PUNCH COMPUTED HYDROGRAPH

TouT 22 SAVE HYDROGRAPH ON THIS UNIT

15av1 1 FIRST ORDINATE PUNCHED OR SAVED

ISAV2 900 LAST QRDINATE PUNCHED OR SAVED
TIMINT .033 TIME INTERVAL IN HOURS

ek wkd ARR AT Akk kkE KRR RAS EhF AT ERE RN hkd ok ko k RAR RER kR RER AN Wk ke dbd Sdk ke wbk BEE AAN RRR Rk

La I el iad]]
* A
+  p-N-l ®
& *

EE IS 222 st

OUTPUT CONTROL VARIABLES

IPRNT S5 PRINT CONTROL

IPLOT 0 PLOT CONTROL

QSCAL 0. HYDROGRAPH PLOT SCALE

TPNCH 0 PUNCH COMPUTED HYDROGRAPH

ouT 22 SAVE HYDROGRAPH ON THIS UNIT

15Av1 1 FIRST ORDINATE PUNCHED OR SAVED

I15AV2 900 LAST ORDINATE PUNCHED DR SAVED
TIMINT .033 TIME INTERVAL IN WOURS

RUNCFF SUMMARY
FLOW IN CUBIC FEET PER SECOND
TIME IN HOURS, AREA IN SQUARE MILES

PEAK  TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN MAXTMUM TIME OF
OPERATION STATION FLOW PEAK AREA STAGE MAX STAGE
§-HOUR 24-HOUR 72-HOUR
HYDROGRAPH AT
El 154. 3.17 15. 4. 3. .06
Page 9



+ +

+ +

++

+ +

ROUTED TO

HYDROGRAPH

ROUTED TO

2 COMBINED

HYDROGRAPH

ROUTED TO

ROUTED TO
HYDROGRAPH
2 COMBINED
HYDROGRAPH
2 COMBINED

ROUTED TO

ROUTED TO

HYDROGRAPH

2 COMBINED

ROUTED TO

ROUTED TO

HYDROGRAPH

2 COMBINED

ROUTED TO

HYDRDGRAPH

ROUTED TO

ROUTED TO

HYDROGRAPH

2 COMBINED

ROUTED TO

ROUTED TO

MYDROGRAPH

2 COMBINED

HYDROGRAPH

ROUTED TO

HYDROGRAPH

ROUTED TO

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

B-E1-2

E2

8-g2-1

COMBE

Fla

8-Fl-1

RF1b

Flb

CBF1b

Fl¢

CBF1g

B-F1-2

RFld

Fld

CBF1d

B-F1-3

RFle

Fle

CBFle

B-F1-4

B-F2-1

RF2b

F2b

CBFZb

B-F2-2

RF2C

Fic

CBF2C

F3

B-F3-1

146.

138.

99.

245.

30.

18.

18.

14.

23.

31.

44,

39.

39,

17.

45,

31.

31

23.

35.

32.

15.

17,

21.

12.

12.

15,

41.

27.

43,

3.23

3.13

3.50

3.10

3.50

3.60

3.10

3.23

3.13

DEV-100.0H1
14. 3.
11. 3.

7. 2.
21. 5.
2. 1.
2. Q.
2. Q.
1. 0.
2. 1.
2. 1.
5. 1.
4. 1.
4. 1.
1. Q.
5. 1.
4. 1.
4. 1.
2. g.
6. 1.
5. 1.
1. 0.
1. 0.
1. 0.
2. Q.
2. 1.
2. 0.
1. 0.
1. 0.
2. 1.
3. 1.
2. 1.
4. 1.
Fage 10

.06

.05

.05

01

.01

.01

.01

.01

.02

Q2

.02

.03

.03

.03

.01

.04

.04

.00

.01

.01

.01

.01

.00

.01

.01

.01

.02

2699.96

2702.77

2728.48

2711.78

2699.84

2679.94

2703.31

2684, 47

2709.69

3.23

3.23

3.23

3.30

3.47

3.60

3.23

3.40

3.23



DEV-100. 0H1
+ B8-G-1 33. 3.23 . 1 1. .0
+
HYOROGRAPH AT
+ Hla 91 3.10 7. 2 1 03
ROUTED TO
+ B-H1-1 45, 3.27 4, 1 1. 0
*
HYDROGRAPH AT
* Hlb 15 3.10 1. 0. 0 .00
HYDROGRAPH AT
+ Hlc 48. 3.10 3. 1. 1. .0
3 COMBINED AT
+ CBH1C 73. 3.27 8. 2. 2. .05
ROUTED TO
+ RHld 71, 3.2r 8 2. 2 .05
HYDROGRAPH AT
+ Hld 42, 3.10 3. 1. 1 01
2 COMBINED AT
* cBHld 101. 3.13 11. 3. 2. .06
ROUTED TO
+ B-H1-2 97. 3.13 10, 3. 2. .0h
+
HYDROGRAPH AT
+ L 37. 3.07 2. 1. 0. Nl
RQUTED TO
* B-L-1 28 3.13 2. 0. Q. .0L
+
HYDROGRAPH AT
+ M 52. 3.10 4 1. 1 0l
ROUTED TO
+ B-M-1 43. 3.17 3. 1. 1. .0l
+
HYDROGRAPH AT
+ N 36. 3.10 2. 1. 0. .01
ROUTED TG
+ 8-N-1 17 3.23 2. 0. a. .01
+
8 COMBINED AT
{ CLEAR 228. 3.20 29. 7. 6, .17

SUMMARY OF KINEMATIC WAVE - MUSKINGUM-CUNGE ROQUTING
(FLOW IS5 DIRECT RUNOFF WITHOUT BASE FLOW)
INTERPOLATED TO
| COMPUTATION INTERVAL
ELEMENT DT

ISTAQ PEAK TIME TO VOLUME oT PEAK TIME TO
PEAK PEAK
(MIN) (CFs) {™MIN) (IN) (MIN) (CFs) (MIN)
FOR STORM = 1 STORM AREA (5Q MI) = .01
ELl MANE 1.46 154.45 191.31 2.27 2.00 153.59 190.00

CONTINUITY SUMMARY (AC-FT) - INFLOW= .0000E+00 EXCESS= .7392€+01 QUTFLOW= .7370E+(Ql BASIN STORAGE=

FOR STORM = 1 STORM AREA (SQ MI) =
E2 MANE 1.74

.01
141.10 188.83 2.27 2.00 137.93 188.00

CONTINUITY SUMMARY (AC-FT) - INFLOW= .0000E+0Q EXCESS= .5574E+01 OUTFLOW= ,5564E+01 BASIN STORAGE=

FOR STORM = 1 STORM AREA (5Q MI) =

.01
Fla MANE .81 30.56 187.26 2.27 2.00 29.97 188.00

CONTINUITY SUMMARY [AC-FT} - INFLOW= .0OOQE+00 EXCESS= 11636401 OUTFLOW= .1162E+0) BASIN STORAGE=

FOR STORM = 1 STORM AREA (SQ MI) =

.01
RFIb  MANE .86 17.66 195.75 1.49 2.00 17.63 196.00

CONTINUITY SUMMARY (AC-FT) - INFILOW= .7608E+00 EXCESS= .0000E+00 OUTFLOW= .7614E4+00 BASIN STORAGE=

FOR STORM = 1 STORM AREA {5Q MI) =

.01
Fib  MaNE .96 18.23 185.51 2.27 2.00 14,20 186.00

CONTINUITY SUMMARY (AC-FT) - INFLOW= .0000E+00 EXCESS= .4847E+Q0 QUTFLOW= .4B44E+00 BASIN STORAGE=

FOR STORM = 1 STORM AREA (SQ MI)
E

= -01
Flc MaN 1. 31.5§ 187.59 2.27 2.00 31.37 188.00

CONTINUITY SUMMARY (AC-FT) - INFLOw= .0000E+00 EXCESS= .1212E+01 QUTFLOW= .1210€+01 BASIN STORAGE=
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2726.80 3.23

2745.63 3.27

2726.05 3.13

2725.77 3.13

2717.66 3.17

2692.48 3.23
VOLUME

(In)

2.27

.1786€E-02 PERCENT ERROR=

2.27

-4362€-03 PERCENT ERROR=

2.27

.1238E-03 PERCENT ERROR=

1.49

.7530E-05 PERCENT ERROR=

2.27

,241BE-04 PERCENT ERROR=

2.27

.1130€-03 PERCENT ERRQR=



DEV-100.0H1
FOR STORM = 1 STORM AREA (SQ MI) = .01
RF1d MANE 18.82 199,68 1.60 2.00 38.57
CONTINUITY SUMMARY (AC-FT)} - INFLOW= .2011E+01 EXCESS= .QQQOE+00 OUTFLOW= .2013E+01 BASIN

FOR STORM = 1 STORM AREA (5Q MI} = .0
Fld MANE .93 17.45 186.43 2.27 2.00 17.36

CONTINUITY SUMMARY (AC-FT) - INFLOW= .0000E+00 EXCESS= 5059400 OUTFLOW= .GOSBE+DD BASIN

FOR STORM = 1 STORM AREA (SQ MI) = .01
RFle MANE 1.12 30. 92 210.12 1.28 2.00 30.87

CONTINULTY SUMMARY (AC-FT) - INFLOW= .1947E+401 EXCESS= .(0000E+00 QUTFLOW= .1954E+01 BASIN

FOR STORM = 1 STORM AREA (5Q MI) = .01
Fle ManNE 1.22 23.28 186.95 2.27 2.00 23.13

CONTINUITY SUMMARY (AC-FT) - INFLOW= .D0QQE+00 EXCESS= .8119E+00 OUTFLOW= .B8114€+30 BASIN

FOR STORM = 1 STORM AREA (SQ MI) = .01
F2a  MANE 14.95% 186.47 2.27 2.00 14.85

CONTINUITY SUMMARY (AC-FT) - INFLOWn -O000E+00 EXCESS= ,S$332E+00 QUTFLOW= _5325E+00 BASIN

FOR STORM = 1 STORM AREA (5Q MI) = .01
RFZb  MANE 1.06 7.90 196.66 1.47 2.00 7.89

CONTINUITY SUMMARY (AC-FT) - INFLOW= .3432E+00 EXCESS= .0000E+00 OUTFLOW= .3446E+00 BASIN

FOR STORM = 1 STORM AREA (SQ MI) = .01
F2b MANE 17.48 189.43 2.27 2.00 17.40

CONTINUITY SUMMARY (AC-FTj - INFLOW= .00Q00E+00 EXCESS= .7877E+00 QUTFLOW= .7B833E+00 BASIN

FOR STORM = 1 STORM AREA (SQ MI) = .01
RF2C  MaNE 12,29 205.45 1.29 2.00 12.27

CONTINUITY SUMMARY (AC-FT) - INFLOW= .74B0E+00 EXCESS= .0000E+00 OQUTFLOW= .7477E+00 BASIN

FOR STORM = 1 STORM AREA (5Q MI) = .01
F2C MANE .56 11.68 185.86 2.27 2.00 11.65

CONTINUITY SUMMARY (AC-FT) - INFLOW= .0OOQE+QQ EXCESS= .4120E+00 QUTFLOW= .4115€+00 BASIN

FOR STORM = 1 STORM AREA {SQ MI) = .01
F3  MANE .68 41.31  186.98 2.27 2.00 40.52

CONTINUITY SUMMARY (AC-FT) - INFLOW= .00DOE+00 EXCESS= ,1575E+01 OUTFLOW= .1573€+01 BASIN

FOR STORM = 1 5TORM AREA (SQ MI) = .01
G MANE 43.96 189.19 2.27 2.00 43,37

CONTINUITY SUMMARY {(AC-FT) - INFLOW= .0000E+00 EXCESS= .1939E+01 OUTFLOW= .1934E+01 BASIN

FOR STORM = 1 STORM AREA (5Q MI) = .01
Hla MANE 1.32 93.65 186.72 2.26 2.00 90.89

CONTINUITY SUMMARY (AC-FT)} - INFLOW= .0QQQE+00Q EXCESSa .3251E+01 OUTFLOW= .3248E+0Q1l BASIN

FOR STORM = 1 STORM AREA (SQ MI) = .01
H1b  MANE 14.86  185.69 2.27 2.00 14.71

CONTINYITY SUMMARY (AC-FT) - INFLOW= .QQ0Q00E+00 EXCESS= ,4969E+00 OUTFLOW= .49G4E+00 BASIN

FOR STORM = 1 STORM AREA (sq MI) = .01
H1C MANE R 48.07 186.42 2.27 2.00 47.60

CONTINUITY SUMMARY (AC-FT) - INFLOW= -Q000€+00 EXCESS= .1697E+01 OUTFLOW= .1696E+01 BASIN

FOR STORM = 1 STORM AREA (SQ ML) = .01
RH1d MANE 72.26 196.57 1.64 Z2.00 71.37

CONTINULITY SUMMARY (AC-FT) -~ INFLOW= .3948E+0l EXCESS= .QO00E+00 OUTFLOW= .3949E+01l BASIN
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198.00

STORAGE=

186.00

STORAGE=

210.00

STORAGE=

186.00

STORAGE=

186.00

STORAGE=

196.00

STORAGE=

190.00

STORAGE=

206.00

STORAGE=

186.00

STORAGE=

188.00

STORAGE=

188.00

STORAGE=

186.00

STORAGE=

186.00

STORAGE=

186.00

STORAGE=

196.00

STORAGE=

1.60

.1529E-04 PERCENT

2.27

+3414E-04 PERCENT

1.28

.2508€~04 PERCENT

2.27

.41656-04 PERCENT

2.27

.3733E-04 PERCENT

L.47

.2846E-05 PERCENT

2.27

.1507E-03 PERCENT

1.28

.5997E-05 PERCENT

2.27

.2778E-04 PERCENT

2.27

.1671E~03 PERCENT

2.27

.3297€-03 PERCENT

2.26

.1497E-03 PERCENT

2.27

L 1636E-04 PERCENT

2.27

.1101E-03 PERCENT

1.64

.1235€6-04 PERCENT

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERRQOR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=



FOR STORM = 1 STORM AREA (5Q MI) =
Hld MANE .63 42.28

01
186.65

DEV-100.0H1

2.27 2.00 41.82 186.00

CONTINUITY SUMMARY (AC-FT) - INFLOW= .0000E+00 €XCESS= .157SE+01 QOUTFLOW= .1573E+01l BASIN STORAGE=

FOR STORM = 1 STORM AREA {(SQ MI) =
.58 37.47

.01
184.91

2.26 2.00 36.74 184.00

CONTINUITY SUMMARY (AC-FT) - INFLOW= .0000E+00 EXCESS= .1194E4+01 OQUTFLOW= .1193E+01 BASIN STORAGEx

FOR STORM = 1 STORM AREA {SQ MI) =
M MANE 91

L0l
51.47 185.88

2.21 2.00 52.40 126.00

CONTINUITY SUMMARY (AC-FT) - INFLOW= .0000€+00 EXCESS= ,1772E+0l OUTFLOW= . 1770E+01 BASIN STORAGE=

FOR STORM = 1 STORM AREA (SQ MI)
N MANE 1.07

= .01
36.42 185.94

2.27 2.00 36.37 186.00

CONTINUITY SUMMARY (AC-FT)} - INFLOW= .0000E+00 EXCESS= .1212E+0L OUTFLOW= .1212€+01 BASIN STORAGE=

#EE NORMAL END OF HEC-1 ***
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2.27

.1542€-03 PERCENT ERROR=

2.26

.4421E-04 PERCENT ERROR=

.21

.B575E-04 PERCENT ERROR=

2.27

.4858E-04 PERCENT ERROQR=



APPENDIX D

Detention Basin Calculations



WOOD/PATEL

Project: Sereno Canyon Phase 1
Location: City of Scottsdale

Date: 12-Dec-06

CIVIL ENGINEERS * HYDROLOGISTS * LAND SURVEYORS * CONSTRUCTION MANAGERS

Project Number: 062654
Project Engineer: Geoff Brownell, F.E.

Summary of 100-yr, 2-hr Storm Water Storage Calculations

Drainage Basin Total Developed | Required Volume|Provided Volume| Volume Excess /
Area (Acre) {(# (ft%) Shortage + (ft3)
E2 13.23 81,457 82,644 1,187
F1 10.24 62,726 82,216 19,490
F2 3.56 21,780 24923 3,143
F3 293 17,860 19,088 1,228
G 7 22,651 23,033 382
HI 12.94 79,278 81,033 1,754
L 1.49 9,148 11,033 1,886
M 1.44 8,712 9,804 1,082
N 2.81 17,424 19477 2,053
Total 52.34 321,037 353,251 32,213




& depth

2708 5664 .4 0.130 4,977 12,5897
2709 7317.4 0.168 6,491 19,088
TOTAL PROVIDED VOLUME: 19,088

BASIN - G-1
AREA VOLUME
STAGE INC CUM
ft? acres]

Ly} € 1] ]

2722 2612.7 0.060 0.000 0.000
2723 3455.4 0.079 3,034 3,034
2724 4552.3 0.105 4,004 7.038
2725 5924.4 0.136 5,238 12,276
2728 7564.7 0.174 6,745 19,021
2726.5 8484.4 0.195 4,012 23,033
TOTAL PROVIDED VOLUME: 19,021

4.5' depth

BASIN - H1-1
AREA VOLUME
STAGE 2 INC cum
ft acres)
] [ it (]
2738 374 0.001 0.000 .000
[ 2739 715.4 0.016 376 376
2740 2504.5 0.057 1,610 1,986
2741 5084.5 0.116 3,785 5771
2742 §1553 0.187 6,610 12,381
2743 11514.5 0.264 9,835 22,216
2744 15653.7 0.359 13,584 35,800
3745 20773.6 0.477 18,214 54,013
2745.5 24017.5 0.551 11,198 65,211 7.5 ret
TOTAL PROVIDED VOLUME: 65,211
BASIN - H1-2
AREA VOLUME
STAGE 2 INC CUM
ft acres
| Bl ] omy | )
2721 1061.6 0.024 0.000 0.000
2722 2214.3 0.051 1638 1,638
5723 3583.8 0.082 2,899 4,537
2724 5837.4 0.134 4,711 0,248
2725 7310.5 0.168 6,574 15,822 4' depth
TOTAL PROVIDED VOLUME: 15,822

3' depth

BASIN - L1
AREA VOLUME
STAGE NG cuM
12 acres

2722 1835.4 0.044 0 0

2723 2972.2 0.068 2,454 2,454

2724 4244 .7 0.097 3,608 6,062

2725 5807.8 0.131 4,971 11,033
TOTAL PROVIDED VOLUME: 11,033

BASIN - M-1
AREA, VOLUME
STAGE INC cumMm
2] acres]
‘ It [ (] 1]

2713 2286.4 0.052 1] 0
2714 2904.3 0.067 2,595 2,595
2715 3586.4 0.082 3,245 5841
2716 43349.9 0.100 3,963 9,804
TOTAL PROVIDED VOLUME: 9,804

3' depth

BASIN - N-1
AREA VOLUME
STAGE INC CUM
i acres
il (acres] [i] LY
2685 73497 0.054 i 0
2689 34320 0.079 2,891 2,891
2690 4765.7 0.109 4.099 6,990
2601 6200.6 0.143 5,488 12,477
2692 7769.7 0,179 7,000 19,477
TOTAL PROVIDED VOLUME: 19,477

4" depth

N:\2006\082654 \Project SupporiiHydro\Spreadshests\Detantion Basin volume calculations phase 1.xs

VOLUME BREAKDOWN
Drainage | Sub-Basin Disturbance 100yr-2hr, 100yr-2hr, Volume
Boundary [ Volumes | Areasacres] | provided [itY] required {°] | Shortage / Excess ¢
G G-1 0.1948 23,033

T TOTAL T ; - 1.0.1948

VOLUME BREAKDOWN
Drainage | Sub-Basin Disturbance 100yr-2hr. 100yr-2hr, Volume
Bounda Volumes Areas Jacres] | provided [ft*) required [i'] | Shortage 7 Excess *
H1 H1-1 0.5514 65211
H1-2 0.1678 15.822
s TOTAL:

VOLUME BREAKDOWN

YCLUME BREAKDOWN
Drainage | Sub-Basin | Disturbance 100yr-2hr, 100yr-2hr, Volume
Boundary | Volumes | Areas [acres) | provided [#"] | required [#*] | Shorage / Excess ¢
L L-1 0.1308 11,033
STETOTALY L R0

Drainage | Sub-Basin Disturbance 10Qyr-2hr. 100y-2h. Volume
Boundary | Volumes | Areas [acres) | provided [if] required [ft’] | Shortage / Excess &
M M-1 0.0996 9,804

STOTAL:

(7 0.09067

9,80:

VOLUME BREAKDOWN
rﬁainage Sub-Basin Disturbance 100yr-2hr. 100yr-2hr. Volume
Boundary | Volumes | Areas [acres] | provided Ift"] required [R'] | Shortage f Excess *
N N-1 0.1788 19,477

WOODIRATEL ASSCCIATES, ING. 12/B12006




WOOD/PATEL

Project. Sereno Canyon Phase 1

Location: City of Scottsdale
Date: 08-Dec-06

DETENTIONBASINGPROVIDED $TORAGE VOLUME CALCULATIONS

CIVIL ENGINEERS * HYDROLOGISTS * LAND SURVEYORS * CONSTRUCTION MANAGERS

Project Number: 062654
Project Engineer: Geoff Brownell, P.E.

BASIN - E21
AREA VOLUME

STAGE 3. INC CcuM

] [acres) [ ﬁ3] [ﬂal

2696 3687 .4 0.085 0.000 0.000
2697 4837.8 - 0111 4,263 4,263
2698 6514.8 0.150 5,676 9,939
2699 9417 4 0.218 7,966 17,805
2700 13847.3 0.318 11,632 20,637
2701 19633.4 0.451 16,740 46,278
2702 257427 0.591 22,688 68,066
2702.5 28970.3 0.665 13,678 82,644
TOTAL PROVIDED VOLUME: 82,644

VOLUME BREAKDOWN
Drainage | Sub-Basin Disturbance 100yr-2hr, 100yr-2hr. Volume
Boundary | Volumes | Areas [acres] | provided ('] | required (R"] | Shortage / Excess +
E2 £241 0.3179 82,644

6.5 depth

(TOTAL.

BASIN - F1-1
AREA VOLUME
STAGE 2 INC CUM
[ [acres] i) [
2725 AB25 4 0111 0 8]
2726 5460.2 0.125 5,143 5,143
2727 61493 0.141 5,805 10,948
2728 69647 0.160 5,557 17.505
TOTAL PROVIDED VOLUME: 17,505
BASIN - F1.2
AREA VOLUME
STAGE 2 INC CUM
acres
2708 43497 0.100 0 0
27048 5716.6 0.131 5,033 5,033
2710 7178.0 0.165 5,447 11,480
2711 87509 0.201 7,964 19,445
TOTAL PROVIDED VOLUME: 19,445
BASIN -F1-3
AREA VOLUME
STAGE ; INC CuM
1 acres] -
1 [acres! [f] vl
2696 79722 0.183 0 0
2697 9081.7 0.208 8,527 8,627
2608 102881 0.238 9,690 18,217
2699 11693.8 0.268 10,986 29,213
TOTAL PROVIDED VOLUME: 29,213
BASIN - F1-4
AREA VOLUME
STAGE . NG CUM
ft acres
[ [acres] 0 ok
2676 3011.3 0.069 Q0 0
2877 44209 0,101 3,716 3.716
2678 5101.9 0,140 5,261 8,878
2679 8050.6 0.185 7.076 16,054
TOTAL PROVIDED VOLUME: 16,054

VOLUME BREAKDOWN
Drainage | Sub-Basin Disturbance 100yr-2hr, 100yz-2hr. Volume
Boundary Volumes Areas {acres) provided [f#] required [ft’] Shortage / Excess +
F1 F1-1 0.1599 17,505
F1-2 0.2009 19,445
F1-3 0.2685 28,213
F1-4 0.1848 16,054
3 depth ; 82216
3 depth
3' depth
3 depth

BASIN - F2.1
AREA VOLUME
STAGE INC CUM
1t facres
el ] (1] [f]
2750 1222.8 5.028 a i)
2701 3146.0 0.049 1,684 1,684
2707 32439 0.074 2,695 4,379
7703 45040 0.103 3,874 8,253
TOTAL PROVIDED VOLUME: 8,253
e BASIN -F2.2
AREA VOLUME
STAGE Z INC CUM
it dacres
[ft°] f ] i) o)
2681 38387 0.088 0 0
2682 4957.5 0.113 4388 4358
2653 E086.7 0.140 5512 9,900
7684 7453.0 0171 6,770 16,670
TOTAL PROVIDED VOLUME: 16,670

VOLUME BREAKDOWN

Drainage | Sub-Basin Disturbance 1G0yr-2hr., 100yr-2hr. Volume
Boundary Volumes Areas [acres] | provided [ft’] required [ft') Shortage / Excess
F2 F2-1 0.1034 8,253
F2-2 QATH 16,670
HETOTA 1027455 hr24;9203:
3 depth
3 depth

BASIN - F3-1
AREA VOLUME
STAGE INC CUM
| e ) oy |

2704 004.7 0.021 0 0

2705 1950.8 0.045 1,428 1,428

2708 3070.9 0.070 2,511 3,939

2707 4290.4 0.098 3,681 7,619

N:\20061062654\Project SupporliHydrg\Sprasdsheeis\Detention Basin volume calculations phaze 1.xls

VOLUME BREAKDOWN
Drainage | Sub-Basin | Disturbance 100yr-2hr. 100yr-2hr. Volume
Bounda Volumes Areas [acres] | provided [ft] required [ff*) | Shorlage / Excess # ||
F3 F3-1 0.1680 19,088
R TOTAL: (il 512284

WOOD/PATEL ASSOCIATES, INC, 12/8/2006




APPENDIX E

Rational Method

100-year Flows for Roadway Crossings ~- DDMSW Output

10-year and 100-year Flows for Street Flows
»  Summary of Street Flows
= Rational for Windows .



100-year Flows for Roadway Crossings - DDMSW Qutput



Flood Control Oistrict of Maricopa County
062654 - SERENO CANYON PHASE 1

Sub Basln Data - Rational Method

Page 1 9/3/2008
Sub Basin Parameters Retum Period (Years)
Sub Basin Area Length Slope Kb 2 5 10 25 50 100
{acres} {ft) {ft/t)

C 2.40 480 0.0750 0.075 Q (cfs) 5 6 7 10 12 14 .
D 1.40 190 0.0474  0.078 Q (cfs) 3 4 4 6 7 8 |
E 2.10 4086 0.0862 0.075 Q {cfs) 4 6 7 9 11 12

F 1.70 460 0.0913 0.077 S aQ (cfs) 4 5 5 7 9 10

G 1.40 300 0.0367 0.078 Q (cfs) 3 4 4 6 7 8

H 2.00 440 0.0182 0.076 Q (cfs) 3 5 6 8 10 12

J 0.20 66 0.0606 0.089 Q (cfs) 0 1 1 1 1 1

N 2.80 560 0.0357 0.074 Q (cfs) 5 7 8 1" 14 17

0 5.40 950 0.0263 0.070 Q (cfs) 8 11 14 19 24 28

P 1.40 480 0.0438 0.078 Q (cfs) 3 4 4 6 7 8 .
Q 1.30 400 0.0550 0.078 Q (cfs) 3 3 4 5 7 8

R 0.20 20 0.0889 0.090 Q (cfs) 0 1 1 1 1 1

T 2.10 500 0.0420 0075 Q (cfs) 4 5 7 9 11 12

U 2.20 430 0.0787 0.075 Q (cfs) 5 8 7 9 11 13

Vi Q.90 290 0.1138 Q.08¢ Q (cfs) 2 2 3 4 5 S

w 0.40 150 0.0733 0.085 Q (cfs) 1 1 1 2 2 2

Any Hydralogy * Non default value (ratnarea)



10-year and 100-year Flows for Street Flows

Summary of Street Flows



WQOD/PATEL

Project: SERENO CANYON PHASE 1
Location: City of Scofisdale

Date: ##8EHHES

CIVIL ENGINEERS * HYDROLOGISTS * LAND SURVEYORS * CONSTRUCTION MANAGERS

References: Drainage Design Manual for Maricopa County, Volume | - Hydrology
City of Scottsdale Design Standards and Policies Manual. Seg 2008,

RATIONAL METHOD CALCULATIONS: STREET FLOW
Street flows calculated by FCOMGC Rational Method using rational for Windows software

Project Number; 062654
Project Engineer: Geoff Brownef, F.E

Known Values: Design Storm: 10-Year/ 100-Year

Street A0 - Year 100 - Year
Area |Width (B/C Length of Welighted | Time of Weighted | Time of
Concentration 1  are
Polnt BIC) 2 "C" Value | Concen. Intensity Q "C" Value | Concen. Intensity e
{ac) (1} {ft) {min) {inthr) {cts) {min} (infthw} {cfs}
St 0.07 24 170 0.76 5.00 6.5 0.0 0,95 500 10 1.0
§1.2 .00 6.5

SR L R

) AR
R Ty,

A

500

5.00

MY AP
60y

1.0

3.0

20

g

2.0

20

A0

0.0

30

L0

NAZOOEE2E50Prject SupportiHydro\Spreadsheets\2654-rational-street xls




RATIONAL METHOD cm.c?nous; STREET FLOW
Street flows calculated by FCDMC Rational Method using rational for Windows software

Street 10 - Year 100 - Year
Concentration] Area | Width (BiC- L"KE:: °f I Weightea | Time or Intenstty Q Weighted | Timeof | |\ a
Point BIC) "C" Value | Concen, "C" Value | Concen,
{ac) [Ft} (ft} (min) {infhr) {cfs) [min} (in/hr) {cis)
5221 0.23 32 620 0.76 5.00 6.5 1.0 0.95 50 10 20

8222 0.04 32 105 0.76 5.00 65 0.0 085 5.0 10 0.0
il A ~rr | R O R
S$23.1 o1 24 100 0.76

£ > g . 8507 1 iy i
$25.1 0.1 24 185 0.76 5.00 65 1.0 0.95 5.0 10 1.0

526.1 0.15 24 135 0.76 5.00 65 0.0 0.95 5.0 10 1.0
526.2 0.45 24 640 0.76 5.00 6.5 2.0 0.95 5.0 10 4.0
s27.1 0.25 24 460 0.76 5.00 6.5 1.0 0.95 5.0 10 20

8272 0.09 24 187 0.76 500 6.5 0.0 0.95 5.0 10 1.0

9/8/2006
NAZ006\082654\Project SupporfiHydm\Spreadsheels\2654-rational-street xis 20r2



10-year and 100-year Flows for Street Flows

Rational for Windows



RATIONAL FOR WINDOWS

Fiood Control District of Maricopa County Rational Method

Project Name:

Drainage Point:

SERENO CANYON ONSITE RATIONAL

Project Information

Project Description:

Location:

SERENO CANYON PHASE 1

Drainage Basin Data

Water Course Length: 170.00 fi Basin Area: *0.070 acres
High Elevation: ' 2728.30 ft Low Elevation: 2721.53 ft

Average Slope: 0.0398 fi/ft Roughness, Kb: 0.0472 (A)
10-Year Runoff Coefficient: 0.760

10-Year 6 Hour Rainfall Depth:

2.29 inches

Hydrological Summary Table

Parameter 2-Year 5-Year 10-Year 25-Year 50-Year 100-Year
Q (cfs) 0 0 0 0 1 1

C 0.760 0.760 0.760 0.836 0912 0.950
Tc (min) 5.0 5.0 5.0 5.0 5.0 5.0

i (in/hr) 42 5.6 6.5 7.7 8.8 10.0

Computed by:, WOOD/PATEL
Tuesday, December 12, 2006 2:43:42p

Author: Frank M. Koo, P.E.

Emait: gnfrank(@engsoftwarecenter.com
URL: http:/fwwrw engsoftwarecenter. com/rational. htmi

File N'\2006\062654\Project Support\Hydro\RationaNRATIONAL STREET.rat

RATIONAL FOR WINDOWS -- Version 1.0 Registered to Wood, Pate] &8 Associates, Inc
2051 West Northern Ave, Suite 100, Phoenix, AZ 85021



RATIONAL FOR WINDOWS

Flood Contrel District of Maricepa County Rational Method

Project Information

Project Name: = SERENO CANYON ONSITE RATIONAL Project Description:

Drainage Point: S2.1 Location: SERENO CANYON PHASE 1

Drainage Basin Data

Water Course Length: 170.00 ft Basin Area: 0.070 acres

High Elevation: 2728.30 ft Low Elevation: 2721.46 ft
Average Slope: 0.0402 fi/ft Roughness, Kb: 0.0472 (A)
10-Year Runoff Coefficient: ¢.760

10-Year 6 Hour Rainfall Depth: 2.29 inches

Hydrological Summary Table

Parameter 2-Year 5-Year 10-Year 25-Year 50-Year 100-Year
Q (cfs) 0 0 0 0 1 1

C 0.760 0.760 0.760 0.836 0.912 0.950
Te (min) 5.0 5.0 5.0 5.0 5.0 5.0

i (in/hr) 42 5.6 6.5 7.7 8.8 10.0

Computed by: , WOOD/PATEL
Tuesday, December 12, 2006 2:43:42 p

File: N:\2006\062654\Project Support\Hydro\RationahRRATIONAL STREET .rat

Author: Frank M. Koo, P.E.
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RATIONAL FOR WINDOWS

Flood Control District of Maricopa County Rational Method

Project Name:

Drainage Point: 5$1.2

SERENO CANYON ONSITE RATIONAL

Project Information
Project Description:

Location: . SERENC CANYON PHASE 1

Water Course Length:
High Elevation:
Average Slope:

10-Year Runoff Coefficient:

10-Year 6 Hour Rainfall Depth:

390.00 ft
273645 fi

0.0334 f/t

Drainage Basin Data
Basin Area: 0.200 acres
Low Elevation: 2721.46ft
Roughness, Kb: 0.0444 (A)
0.760

2.29 inches

Hydrological Summary Table

Parameter 2-Year 5-Year 10-Year 25-Year 50-Year 100-Year
Q (cfs) 1 1 1 1 2 2

C 0.760 0.760 0.760 0.836 0.912 0.950
Te (min) 5.0 5.0 50 5.0 5.0 5.0

i (in/hr) 42 5.6 6.5 1.7 8.8 10.0

Computed by: , WOOD/PATEL
Tuesday, December 12, 2006 24342 p

Author: Frank M. Koo, P.E.
Email: gufrank({@engsoftwarecenter.com
URL; http:/fwww engsoftwarecenter com/rational html
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RATIONAL FOR WINDOWS

Flood Contrel District of Maricopa County Rational Method

Project Name:

Drainage Point:

SERENO CANYON ONSITE RATIONAL

Project Information
Project Description:

Location:

SERENO CANYON PHASE 1

Drainage Basin Data

Water Course Length: 350.00 ft Basin Area: 0.170 acres
High Elevation: 273645 fi Low Elevation: 2721.53 f
Average Slope: 0.0426 fi/ft Roughness, Kb: 0.0448 (A)
10-Year Runoff Coefficient: 0.760

10-Year 6 Hour Rainfall Depth:

2.29 inches

Hydrological Summary Table

Parameter 2-Year 5-Year 10-Year 25-Year 50-Year 100-Year
Q (cfs) 1 1 1 1 1 2

C 0.760 0.760 0.760 0.836 0.912 0.950
Te (min) 5.0 5.0 5.0 5.0 5.0 5.0

i (in/hr) 4.2 5.6 6.5 7.7 8.8 10.0

Computed by, , WOOD/PATEL
Tuesday, December 12, 2006 2:43:42p

Author: Frank M. Koo, PE.
Email: gufranki@engsoftwarecenter.com
URL: http://www.engsoftwarecenter.comy/'rational. html

File: N:\2006\062654\Project SupportHydro\Rationa\RATIONAL STREET.rat
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RATIONAL FOR WINDOWS

Flood Control District of Maricopa County Rational Method

Project Information

Project Name;: SERENO CANYON ONSITE RATIONAL Project Description:

Drainage Point: S3.1 Location: SERENO CANYON PHASE 1

Drainage Basin Data

Water Course Length:  200.00 ft Basin Area: 0.110 acres

High Elevation: 2736.45ft Low Elevation: 272837 ft
| Average Slope: 0.0404 f/'ft Roughness, Kb: 0.0460 (A)
10-Year Runoff Coefficient: 0.760

10-Year 6 Hour Rainfall Depth: 2.29 inches

Hydrological Summary Table

Parameter 2-Year 5-Year 10-Year 25-Year 50-Year 100-Year
Q (cfs) 0 0 1 1 1 1

C 0.760 0.760 0.760 0.836 0.912 0.950
Te (min) 5.0 5.0 5.0 5.0 5.0 5.0

i (in/hr) 4.2 5.6 6.5 7.7 8.8 10.0

Computed by , WOOD/PATEL
Tuesday, December 12, 2006 2:43:42 p

File: N:\2006\062654\Project Support\Hydro\RationaRRATIONAL STREET.rat

Author: Frank M. Koo, P.E.
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RATIONAL FOR WINDOWS

Flood Control District of Maricopa County Rational Method

Project Name:

Drainage Point: $4.1

SERENCO CANYON ONSITE RATIONAL

Project Information
Project Description:

Location: SERENO CANYON PHASE 1

Water Course Length:
High Elevation:
Average Slope:

10-Year Runoff Coefficient:

10-Year 6 Hour Rainfall Depth:

145.00 fi
273330 #

0.0153 f/ft

Drainage Basin Data
Basin Area: 0.080 acres
Low Elevation: 2731.08 ft
Roughness, Kb: 0.0469 (A)
0.760

2.29 inches

Hydrological Summary Table

Parameter 2-Year 5-Year 10-Year 25-Year S0-Year 100-Year
Q (cfs) 0 0 0 1 1 1

C 0.760 0.760 0.760 0.836 0.912 0.950
Te (min) 5.0 5.0 5.0 5.0 5.0 5.0

i (in/hr) 4.2 5.6 6.5 7.7 " 838 10.0

Computed by: , WOOD/PATEL
Tuesday, December 12, 2006 2:43:42 p

Auther: Frank M. Koo, P.E.
Email: guftank@engsoftwarecenter. com
URL: hitp ffwarw.engsoftwarecenter com/rmtional. himl
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RATIONAL FOR WINDOWS

Flood Control District of Maricopa County Rational Method

Project Name:

Drainage Point: 54.2

SERENG CANYON ONSITE RATIONAL

Project Information
Project Description:

Location: SERENO CANYON PHASE 1

Water Course Length:
High Elevation: -
Average Slope:

10-Year Runoff Coefficient:

10-Year 6 Hour Rainfall Depth:

215.00 ft
273754 ft

0.0300 fuft

Drainage Basin Data
Basin Area: 0.120 acres
Low Elevation: 2731.08 fi
Roughness, Kb: 0.0458 (A)

0.760

2.29 inches

Hydrological Summary Table

Parameter 2-Year 5-Year .l 0-Year 25-Year 50-Year 100-Year
Q (cfs) 0 I 1 1 1 1

C 0.760 0.760 0.760 0.836 0.912 0.950
Tc (min) 5.0 5.0 5.0 5.0 5.0 5.0

i (in/hr) 4.2 5.6 6.5 7.7 8.8 10.0

Computed by: , WOOIYPATEL
Tuesday, December 12, 2006 2:43:43 p

Author; Frank M. Koo, PE.
Emai: gui ftwarecenter.com
URL: bttp:/fwww engsoftwarecenter. com/rational. html
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RATIONAL FOR WINDOWS

Flood Control District of Maricopa County Rational Method

Project Name:

SERENO CANYON ONSITE RATIONAL

Project Information

Project Description:

Drainage Point: S5.1 Location: SERENO CANYON PHASE |1
Drainage Basin Data

Water Course Length:  410.00 ft Basin Area: 0.130 acres

High Elevation: 273754 ft Low Elevation: 2734.60 fi

Average Slope: 0.0072 fi/ft Ronghnoess, Kb:  0.0455 (A)

10-Year Runoff Coefficient: 0.760

10-Year ¢ Hour Rainfall Depth: 2.29 inches

Hydrological Summary Table

Parameter 2-Year 5-Year 10-Year 25-Year 50-Year 100-Year
Q (cfs) 0 0 1 1 1 1

C 0.760 0.760 0.760 0.836 0.912 0.950
Tec (min) 7.6 6.7 6.3 5.8 5.5 52

i (in/hr) 3.6 5.0 6.0 7.4 8.5 9.8

Computed by: , WOOD/PATEL
Tuesday, December 12, 2006 2:43:43 p

Author: Frank M. Xoo, P.E.
Email: gufrank@engsoftwarecenter com
URL.; hrip:/feww.engsoftwarecenter. comvirational him]
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RATIONAL FOR WINDOWS

Flood Control District of Maricopa County Rational Method

Project Information

Project Name: SERENO CANYON ONSITE RATIONAL Project Description:

Drainage Point: $6.1 Location: SERENO CANYON PHASE 1

Drainage Basin Data

Water Course Length: 410.00 fi Basin Area: 0.130 acres
High Elevation: 273754 1t Low Elevation: 2734.56 ft
Average Slope: 0.0073 fU/fi Roughness, Kb: 0.0455 (A)
10-Year Runoff Coefficient: 0.760

10-Year 6 Hour Rainfall Depth: 2.29 inches

Hydrological Summary Table

Parameter 2-Year S5-Year 10-Year 25-Year 50-Year 100-Year
Q (cfs) 0 0 1 1 1 1

C 0.760 0.760 0.760 0.836 0.912 0.950
Te (min) 7.6 6.7 6.2 5.8 5.5 52

i (in/hr) 3.6 5.0 6.0 7.4 8.6 99

Computed by: , WOOD/PATEL
Tuesday, December 12, 2006 2:4343 p

Author: Frank M. Koo, P.E.

Email: gufrank@engsoftwarecenter.

URL: brtp:/fwww engsoft
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RATIONAL FOR WINDOWS

Flood Control District of Maricopa County Rational Methoed

Project Information

Project Name:  SERENO CANYON ONSITE RATIONAL Project Description;

Drainage Point: 53 Location: SERENO CANYON PHASE 1

Drainage Basin Data

Water Course Length: 180.00 & Basin Area: 0.140 acres
High Elevation: 2754.63 ft Low Elevation: 2753.03 ft

Average Slope: 0.0089 fi/ft Roughness, Kb: 0.0453 (A)
10-Year Runoff Coefficient: 0.760

10-Year 6 Hour Rainfall Depth: 2.29 inches

Hydrological Summary Table

Parameter 2-Year S5-Year 10-Year 25-Year 50-Year 100-Year
Q (cfs) 0 1 1 1 1 1

C 0.760 0.760 0.760 0.836 0.912 0.950

Tc (min) 5.0 5.0 5.0 5.0 5.0 5.0

i (in/hr) 42 5.6 6.5 7.7 8.8 10.0

Computed by: , File: N:Z006\062654\Project Support\Hydro\Rationa\RATIONAL STREET rat

Tuesday, December 12, 2006 2:43:43 p

Author. Frank M. Koo, P.E.
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RATIONAL FOR WINDOWS

Flood Control District of Maricopa County Rational Method

Project Information
Project Name: SERENO CANYON ONSITE RATIONAL Project Description:

Drainage Point: 59.1 Location:

SERENO CANYON PHASE 1

Drainage Basin Data

Water Course Length:  162.00 ft Basin Area: 0.090 acres
High Elevation: 2754.63 f Low Elevation: 2751.13 ft
Average Slope: 0.0216 fi/it Roughness, Kb: 0.0465 (A)
10-Year Runoff Coefficient: 0.760

10-Year 6 Hour Rainfall Depth: 2.29 inches

Hydrological Summary Table

Parameter 2-Year 5-Year 10-Year 25-Year 50-Year 100-Year

Q (cfs) 0 0 0 1 1 1

C 0.760‘ 0.760 0.760 0.836 0.912 0.950

Te (min) 5.0 5.0 5.0 5.0 5.0 5.0

i (in/hr) 4.2 5.6 6.5 7.7 8.8 10.0
Computed by: , File: N200606265\Project Support Hycro\Rationa\RATIONAL STREET rat

Tuesday, December 12, 2006 2:43:43 p

Author: Frank M. Koo, PE.
Email: gu fiwarecenter com
URL: http://www.cngsoftwarecenter. com/rational btml
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RATIONAL FOR WINDOWS

Flood Control District of Maricepa County Rational Method

Project Name:

Drainage Point: S10.1

SERENO CANYON ONSITE RATIONAL

Project Information
Project Description:

Location: SERENQ CANYON PHASE 1

Water Course Length:
High Elevation:
Average Slope:

10-Year Runoff Coefficient:

10-Year 6 Hour Rainfall Depth:

350.00 ft
275390 ft

0.0404 fvft

Drainage Basin Data
Basin Area: 0.190 acres
Low ﬁlevation: 2739.77 ft
Roughness, Kb: 0.0445 (A)
0.760

2.29 inches

Hydrological Summary Table

Parameter 2-Year 5-Year 10-Year 25-Year 50-Year 100-Year
Q (cfs) 1 1 | | 2 2
C 0.760 0.760 0.760 0.836 0.912 0.950
Te (min) 5.0 5.0 5.0 5.0 5.0 5.0
i (in/hr) | 42 5.6 6.5 1.9 88 10.0
Compued by, File: N2006\062654\Projoct Support Hydro\RationahRATIONAL STREET.ra

Tucsday, December 12, 2006 2:43:43 p

Author: Frank M. Koo, PE.

Email: gufrank{@engsoftwarecenter. com
URL: hitp:/iwww.engsoftwarecenter. com/rational htmt

RATIONAL FOR WINDOWS — Version 1.0 Registered 1o Wood, Patel &8 Assodiates, Tne
2051 West Northern Ave, Suite 100, Phoenix, AZ 35021




RATIONAL FOR WINDOWS

Flood Control District of Maricopa County Rational Method

Project Information
Project Name:  SERENO CANYON ONSITE RATIONAL Project Description:

Drainage Peint:  S$10.2 Location: SERENO CANYON PHASE |

Drainage Basin Data

Water Course Length:  220.00 ft Basin Area: 0.190 acres
High Elevation: 275390 ft Low Elevation;: 2739.77 f

Average Slope: 0.0642 fV/ft Roughness, Kb: 0.0445 (A)
10-Year Runoff Coefficient: 0.760

10-Year 6 Hour Rainfall Depth: 2.29 inches

Hydrological Summary Table

Parameter 2-Year 5-Year 10-Year 25-Year 50-Year 100-Year
Q (cfs) 1 ' 1 1 1 2 2

C 0.760 0.760 0.760 0.836 0.912 0.950

Te (min) 5.0 5.0 5.0 5.0 5.0 5.0

i (in/hr) 4.2 5.6 6.5 7.7 8.8 10.0
Computed by: , File: N2006\052654\Project SupportHydroRationahRATIONAL STREET rat

Tuesday, December 12, 2006 2:43:44 p

Author: Frank M. Koo, PE. .
Email; gufrank{@engsoftwarecenter com RATIONAL FOR WINDOWS — Version 1.0 Registered to Wood, Patel 24 Associates, Inc
URL: hitp://www engsoftwarecenter com/rational html 2051 West Northern Ave, Suite 100, Phoenix, AZ 85021




RATIONAL FOR WINDOWS

Flood Control District of Maricopa County Rational Method

Project Name:

Drainage Point: §9.2

SERENO CANYON ONSITE RATIONAL

Project Information
Project Description:

Location: SERENO CANYON PHASE 1

Water Course Length:
High Elevation:
Average Slope:

10-Year Runoff Coefficient:

10-Year 6 Hour Rainfall Depth:

70.00 ft

2733.50 ft

0.0339 f/ft

Drainage Basin Data
Basin Area: 0.040 acres
Low Elevation: 2751.13 ft
Roughness, Kb: 0.0487 (A)
0.760

2.29 inches

Hydrological Summary Table

Parameter 2-Year 5-Year 10-Year 25-Year 50-Year 100-Year

Q (cfs) 0 0 0 0 0 0

C 0.760 0.760 0.760 0.836 0912 0.950

Te (min) 5.0 5.0 5.0 5.0 5.0 5.0

i (in/hr) 4.2 5.6 6.5 7.7 8.8 10.0
Computed by.,

Tuesdsy, December 12, 2006 2.43:44p

Author: Frank M. Koo, PE.
Email: gufrank@engsoftwarecenter.com
URL: hetp://www.engsoftwarecenter. com/rational html

File: N:\2006\062654\Project Support\Hydro\RationaRATIONAL STREET.rat
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RATIONAL FOR WINDOWS

Flood Control District of Maricopa County Rational Method

Project Information

Project Name:  SERENO CANYON ONSITE RATIONAL Project Description:

Drainage Point: 57 Location: SERENO CANYON PHASE 1

Drainage Basin Data

Water Course Length: 33500 ft Basin Area: 0.250 acres

High Elevation: 2753.90 f Low Elevation: 2738.59 fi
Average Slope: 0.0457 ft/fi Roughness, Kh: 0.0438 (A)
10-Year Runoff Coefficient: 0.760

10-Year 6 Hour Rainfall Depth: 2.29 inches

Hydrological Summary Table

Parameter 2-Year 5-Year 10-Year 25-Year 50-Year 100-Year

Q (cfs) 1 1 1 2 2 2

C 0.760 0.760 0.760 0.836 0.912 0.950

Te (min) 5.0 5.0 5.0 50 5.0 5.0

i (in/hr) 4.2 5.6 6.5 1.7 8.8 10.0
Computed by: File: NAZ006062654 Project Support\HydrolRatioralRATIONAL STREET rat

Tuesday, December 12, 2006 2 43:44 p

Author: Frank M. Koo, P.E.
Email: gufrank(@engsoftwarecenter.com
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RATIONAL FOR WINDOWS

Flood Control District of Maricopa County Rational Method

Project Name:

Drainage Point: S11.1

SERENO CANYON ONSITE RATIONAL

Project Information

Project Description:

Location: SERENO CANYON PHASE 1

Water Course Length:  90.00 fit
High Elevation: 2733.70 ft
Average Slope: 0.0126 fi/fe

10-Year Runoff Coefficient:

10-Year 6 Hour Rainfall Depth:

Drainage Basin Data

Basin Area: 0.050 acres
Low Elevation: 2732.57 ft
Roughness, Kb: 0.0481 (A)
0.760
2.29 inches

Hydrological Summary Table

Parameter 2-Year 5-Year 10-Year 25-Year 50-Year °'| 100-Year

Q (cfs) 0 0 0 0 0 0

C 0.760 0.760 0.760 0.836 0912 0.950

Te (min) 5.0 5.0 5.0 5.0 5.0 5.0

i (in/hr) 42 5.6 6.5 7.7 8.8 10.0
Computed by: File: N:20061062654Praject SupportiHydroRationalRATIONAL STREET.ra

Tuesday, December 12, 2006 2:43:44 p

Author. Frank M. Koo, PE.

Email: gufrank@engsoftwarecenter com
URL; hetp/fiwww.engsoftwarecenter. com/rational, el
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2051 West Northem Ave, Suite 100, Phoenix, AZ 85021




RATIONAL FOR WINDOWS

Flood Coentrol District of Maricopa County Rational Method

Preject Name:

Drainage Point: S11.2

SERENO CANYON ONSITE RATIONAL

Project Information
Project Description:

Location: SERENO CANYON PHASE 1

Water Course Length:
High Elevation:
Average Slope:

10-Year Runoff Ceefficient:

49000 ft
2750.06 fi

0.0357 fv/ft

10-Year 6 Hour Rainfall Depth:

Drainage Basin Data
Basin Area: 0.360 acres
Low Elevation: 2732.57 ft
Roughness, Kb:  0.0428 (A)
0.760

2.29 inches

Hydrological Summary Table

Tuesday, December 12, 2006 2:43:44 p

Author: Frank M. Koo, P.E.
" Email: guffank{@engsoftwarecenter com
' URL: hitp:/iwww engsoftwarecenter. com/rational html

Parameter 2-Year 5-Year 10-Year 25-Year 50-Year 100-Year
Q (cfs) 1 2 2 2 3 3

C 0.760 0.760 0.760 0836 0.912 - 0.950
; (min) 5.0 5.0 5.0 5.0 5.0 5.0

i (in/hr) 4.2 5.6 6.5 A 7.7 8.8 10.0
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RATIONAL FOR WINDOWS

Flood Control District of Maricopa County Rational Method

Project Information

Project Name:  SERENO CANYON ONSITE RATIONAL Project Description:

Drainage Point: S12.1 Location: SERENO CANYON PHASE 1

Drainage Basin Data

Water Course Length: 190.00 ft Basin Area: 0.120 acres

High Elevation: 273370 ft Low Elevation: 272944 ft
Average Slope: 0.0224 fi/ft Roughness, Kb:  0.0458 (A)
10-Year Runoff Coefficient: 0.760

10-Year 6 Hour Rainfalt Depth: 229 inches

Hydrological Summary Table

Parameter 2-Year 5-Year 10-Year 25-Year 50-Year 100-Year
Q (cfs) 0 1 1 1 1 1

C 0.760 0.760 0.760 0.836 0.912 0.950

Te (min) 5.0 5.0 5.0 5.0 5.0 5.0

i (in/hr) 42 5.6 6.5 7.7 8.8 10.0
Computed by: , File: N:Z006\062654\Project SupportHydro'RationshRATIONAL STREET a1

Tuesday, December 12, 2006 24344 p

Author; Frank M. Koo, P.E.
Email: gufrank(@engsoftwarecenter.com
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2051 West Northern Ave, Suite 100, Phoenix, AZ 85021




RATIONAL FOR WINDOWS

Flood Control District of Maricopa County Rational Method

Project Information
Project Name: SERENO CANYON ONSITE RATIONAL Project. Description:
Drainage Point: S12.2 Lecation: SERENO CANYON PHASE 1

Drainage Basin Data

Water Course Length: 110.00 fi Basin Area: 0.100 acres
High Elevation: 2730.80 ft Low Elevation: 2729.44 ft
Average Slope: 0.0124 f/ft Roughness, Kb:  0.0463 (A)
10-Year Runoff Coefficient: 0.760

10-Year 6 Hour Rainfall Depth: 2.29 inches

Hydrological Summary Table

Parameter 2-Year 5-Year 10-Year 25-Year 50-Year 100-Year

Q (cfs) 0 0 0 1 1 1

C 0.760 0.760 0.760 0.836 0.912 0.950

Te (min) 5.0 5.0 5.0 5.0 5.0 5.0

i (in/hr) 42 5.6 6.5 7.7 88 10.0
Computedby:. Fil: NA20061062634Project SupportiHycroRations\RATIONAL STREET.at

Tuesday, December 12, 2006 2:43:45p

Awuthor: Frank M, Koo, PE. . ] )
Email: gufrenk{@engsoftwarecenter.com RATIONAL FOR WINDOWS - Version 1.0 Registered to Wood, Patel && Associates, Inc
URL; hitp:/forww engsoftwarecenter com/rational. html 2051 West Northern Ave, Suite 100, Phoenix, AZ 85021



RATIONAL FOR WINDOWS

Flooad Control District of Maricopa County Rational Method

Project Name:

Drainage Point: 552

SERENO CANYON ONSITE RATIONAL

Project Information
Project Description:

Location: SERENO CANYON PHASE 1

Water Course Length:
High Elevation:
Average Slope:

10-Year Runoff Coefficient:

10-Year 6 Hour Rainfall Depth:

1190.00 ft

2767304

0.0275 fi/ft

Drainage Basin Data

Basin Area: 0.380 acres
Low Elevation: 273456 f
Ronghness, Kb: 0.0426 (A)
0.760
2.29 inches

Hydrological Summary Table

Parameter 2-Year S5-Year 10-Year 25-Year 50-Year 100-Year
Q (cfs) 1 1 2 2 3 3
C 0.760 0.760 0.760 0.836 0.912 0.950
Te (min) 8.4 7.4 6.9 6.4 6.0 5.7
i (in/hr) 35 4.8 5.8 72 83 9.5
Computed by: File: NA20061062654\Project Support HydroRations\RATIONAL STREET rat

Tuesday, December 12, 2006 2:43:45 p

Author; Frank M. Koo, PE.
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RATIONAL FOR WINDOWS — Version 1.0 Registered to Wood, Patel £& Associales, Inc
2051 West Northem Ave, Suite 100, Phoenix, AZ 85021




RATIONAL FOR WINDOWS

Flood Control District of Maricopa County Rational Method

Project Information

Project Name:  SERENO CANYON ONSITE RATIONAL Project Description:

Drainage Point: 56.2 Location: SERENO CANYON PHASE 1

Drainage Basin Data

Water Course Lenpth: 1190.00 f Basin Area: 0.350 acres
High Elevation: 2767.30 ft Low Elevation: 2734.56 ft
Average Slope: 0.0275 fi/ft Roughness, Kb: 0.0428 (A)
10-Year Runoff Coefficient: 0.760

10-Year 6 Hour Rainfall Depth: 2.32 inches

Hydrological Summary Table

Parameter 2-Year 5-Year 10-Year 25-Year 50-Year 100-Year
Q (cfs) 1 1 2 2 3 3

C 0.760 0.760 0.760 0.836 0912 0.950

Te (min) 8.3 74 6.9 6.3 6.0 5.7

i (in/hr) 3.5 4.9 5.9 7.3 8.4 9.7

Compuied by: File: N:\2006\062654\Project SupporiHydro\RationaRATIONAL STREET.saf

Tuesday, Decembef 12, 2006 2:43:45 p

Author: Frank M. Koo, P.E.
Email: gufrank@engsoftwarecenter.com
URL: http /Forww.engsoftwarecenter.com/rational bumf

RATIONAL FOR WINDOWS — Version 1.0 Registered to Wood, Patel && Associates, Inc
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RATIONAL FOR WINDOWS

Flood Control District of Maricopa County Rational Method

Project Name:

Drainage Point:

Project Information
SERENQO CANYON ONSITE RATIONAL Project Description:
S13.1 Location:

SERENO CANYON PHASE 1

Drainage Basin Data

Water Course Length: 150.00 fi Basin Area: 0.080 acres
High Elevation: 276730 ft Lo-w Elevation: 2764.00 fi
Average Slope: 0.0220 fi/ft Roughness, Kbh: 0.0469 (A)
10-Year Runoff Coefficient: 0.760

10-Year 6 Hour Rainfall Depth:

2.29 inches

Hydrological Summary Table

Parameter 2-Year 5-Year 10-Year 25-Year 50-Year 100-Year

Q (cfs) 0 0 0 1 | I

C 0.760 0.760 0.760 0.836 0.912 0.950

Te (ntin) 5.0 5.0 5.0 50 5.0 5.0

i (in/hr) 42 5.6 6.5 7.7 8.8 10.0

Computed by:, File: N.A20061062654(Project SupportiHydro\Rationah RATIONAL STREET

Tuesday, December 12, 2006 2:43:45 p

Author: Frank M. Koo, PE.

Email: gufrank@engsoftwarecenter. com
URL: hitp:tjwww.engsoftwarecenter. comvrational. htmi

RATIONAL FOR WINDOWS -~ Version 1.0 Registered to Wood, Patel && Associates, inc
2051 West Northern Ave, Suite [00, Phoonix, AZ 85021




RATIONAL FOR WINDOWS

Flood Control District of Maricopa County Rational Method

Project Information

Project Name: SERENO CANYON ONSITE RATIONAL Project Description:

Drainage Point: S514.1 Location: SERENO CANYON PHASE 1
Drainage Basin Data

Water Course Length: 15000 ft Basin Area: 0.080 acres

High Elevation: 2767.30 ft Low Elevation: 2764.00 ft

Average Slope: 0.0220 /it Roughness, Kbh: 0.0469 (A)

10-Year Runoff Coefficient:

10-Year 6 Hour Rainfall Depth:

0.760

2.29 inches

Hydrological Summary Table

Parameter 2-Year 5-Year 10-Year 25-Year 50-Year 100-Year

Q (cfs) 0 0 0 1 1 1

C 0.760 0.760 0.760 0.836 0.912 0.950

Te (min) 5.0 5.0 5.0 5.0 5.0 5.0

i (in/hr) 4.2 5.6 6.5 7.7 838 10.0
Computed by: , File: N-\2006\062654\Project SupportiHydroRationahRATIONAL STREET.rat

Tuesday, December 12, 2006 2:43:.45 p

Authot: Frank M. Koe, P.E.
Email: gufrank@engsoftwarecenter.com
URL: http:/fwww.engsoftwarecenter. com/rational. html

RATHONAL FOR WINDOWS — Version 1.0 Registered to Wood, Patel &8 Associates, Inc
2051 West Northem Ave, Suite 100, Phoenix, AZ 85021



RATIONAL FOR WINDOWS

Flood Control District of Maricopa County Rational Method

Project Name:

Drainage Point: S13.2

SERENQ CANYON ONSITE RATIONAL

Project Information
Project Description:

Location: SERENQO CANYON PHASE 1

Water Course Length:
High Elevation:
Average Slope:

10-Year Runoff Coefficient:

10-Year 6 Hour Rainfall Depth:

462.00 ft

277720

0.0286 f/ft

Drainage Basin Data
Basin Area: 0.273 acres
Low Elevation: 2764001t
Roughness, Kb:  0.0435 (A)
0.760

2.29 inches

Hydrological Summary Table

Parameter 2-Year 5-Year 10-Year 25-Year 50-Year 100-Year

Q (cfs) 1 1 1 2 2 3

C 0.760 0.760 0.760 0.836 0.912 0.950

Te (min}) 5.0 5.0 5.0 5.0 5.0 5.0

i (in/hr) 42 5.6 6.5 7.7 8.8 10.0
Computed by: File: N:20061062654\Praject SupportHydro\Rational RATIONAL STREET.rat

Tuesday, December 12, 2006 2:43:45p

Author: Frank M. Koo, PE.
Email: gufrank@engsoftwarecenter.com
URL: http:/fwww.engsoftwarecenter.com/rational. html

RATIONAL FOR WINDOWS — Version 1.0 Regisiered 10 Wood, Patel && Associates, Inc
2051 West Northemn Ave, Suite 100, Phoenix, AZ 85021




RATIONAL FOR WINDOWS

Flood Control District of Maricopa County Rational Method

Project Information

Project Name: SERENO CANYON ONSITE RATIONAL Project Description:

Drainage Point: S15.1 Location: . SERENO CANYON PHASE 1

Drainage Basin Data

Water Course Length:  85.00 fi Basin Area: 0.070 acres
High Elevation: 2777.20 ft Low Elevation: 2776.06 ft

Average Slope: 0.0134 fi/ft Roughness, Kb: 0.0472 (A)
10-Year Runoff Coefficient: 0.760

10-Year 6 Hour Rainfall Depth; 2.29 inches

Hydrological Summary Table

Parameter 2-Year 5-Year 10-Year 25-Year 50-Year : lﬁﬂ-Year
Q (cfs) 0 0 0 0 1 1

C 0.760 0.760 0.760 0.836 0.912 0.950

Tc (min) | 5.0 5.0 5.0 5.0 5.0 5.0

i (in/hr) 42 5.6 6.5 7.7 8.8 10.0
Compured by: File: N:20061062654\Praject Suppon\Hydro Rationa R ATIONAL STREET a1

Tuesday, December 12, 2006 2:43:46 p

Auwther: Frank M. Koo, P.E. ,
Email: puftank@engsoftwarecenter. com RATIONAL FOR WINDOWS — Version 1.0 Registcred 16 Wood, Patel & Associates, Inc
URL: http:/fwww.engsoftwarecenter. com/rational. html 2051 West Northem Ave, Suite 100, Phoenix, AZ 85021




RATIONAL FOR WINDOWS

Flood Control District of Maricopa County Rational Method

Project Information

Project Name: SERENQO CANYON ONSITE RATIONAL Project Description:

Drainage Point: S15.2 Location: SERENO CANYON PHASE 1

Drainage Basin Data

Water Course Length:  250.00 fi Basin Area: 0.190 acres
High Elevation: 278195 ft Low Elevation: 2776.06 ft

Average Slope: 0.0236 fi/ft Roughness, Kb: 0.0445 (A)
10-Year Runoff Coefficient: 0.760

10-Year 6 Hour Rainfall Depth: 2.29 inches

Hydrological Summary Table

Parameter 2-Year 5-Year 10-Year 25-Year 50-Year 100-Year
Q (cfs) 1 1 1 1 2 2
C 0.760 0.760 0.760 0.836 0.912 0.950
Te (min) 5.0 5.0 5.0 5.0 5.0 5.0
i (in/hr) 42 5.6 6.5 7.7 8.8 10.0
{
Computedby: File: N'\Z006\062654Project SupportHycioRationshRATIONAL STREET. rat

Tuesday, December 12, 2006 2:43:46 p

- e

Author: Frack M. Koo, P.E.
Email: gufrank@engsoftwarecenter com
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RATIONAL FOR WINDOWS

Flood Control District of Maricopa County Rational Method

Project Information
Project Name: SERENO CANYON ONSITE RATIONAL Project Description:
Drainage Point: S16 Location: SERENO CANYON PHASE 1

Drainage Basin Data

Water Course Length: 114.00 ft

Basin Area: 0.110 acres

High Elevation: 278195 ft Low Elevation: 277940 ft
Average Slope: 0.0224 fi/ft Roughness, Kb: (.0460 {A)
10-Year Runoff Coefficient: 0.760

10-Year 6 Hour Rainfall Depth: 2.29 inches

.

Author: Frank M. Koo, P.E.

Email: gufrank@engsoftwarecenter.com
URL: http:/fwww.engsoftwarecenter. com/ratiopal. hitml

l Hydrological Summary Table
I Parameter 2-Year 5-Year 10-Year 25-Year 50-Year 100-Year
l Q (cfs) 0 0 1 1 1 1
' C 0.760 0.760 0.760 0.836 0.912 0.950
[ Te (min) 5.0 5.0 5.0 5.0 5.0 5.0
. i (in/hr) 4.2 56 6.5 7.7 8.8 10.0
|

oty s Fil: N 2006062654 Prcect Suppert o RatioaaRATIONAL STREET
1

RATIONAL FOR WINDOWS - Version 1.0 Registered 1o Wood, Patel && Associstes, Inc

2051 West Northern Ave, Suite 100, Phocnix, AZ 85021




RATIONAL FOR WINDOWS

Flood Control District of Maricopa County Rational Method

Project Information

Project Name:  SERENO CANYON ONSITE RATIONAL Project Description:

Drainage Point: S14.2 Location: SERENO CANYON PHASE 1

Drainage Basin Data

’
) »

Water Course Length: 791.00 f Basin Area: 0.410 acres
High Elevation: | 2781.85ft Low Elevation: 2762.37 ft
Average Slope: 0.0246 ft/ft Roughness, Kb: 0.0424 (A)
10-Year Runoff Coefficient: 0.760

10-Year 6 Hour Rainfall Depth: 2.29 inches

Hydrological Summary Table

- e .

Parameter 2-Year 5-Year 10-Year 25-Year 50-Year 100-Year
Q (cfs) 1 2 2 3 3 4

C 0.760 0.760 0.760 0.836 0.912 0.950
Te (min) 6.8 6.0 5.6 52 5.0 5.0

i (in/hr) 3.8 5.2 6.2 7.6 8.8 10.0
Computed by,

Tuesday, December 12, 2006 2:43:46 p

Author: Frank M. Koo, P.E.
Email: gufrank(@engsoffwarecenter com

URL: http/fwww. engsoftwarecentor com/rational. htmt

File: N:\2006\062654\Project Support\Hydro\RationaRRATIONAL STREET rat

RATIONAL FOR WINDOWS — Version 1.0 Registered to Wood, Patel && Associates, Inc
2051 West Northern Ave, Suite 100, Phoenix, AZ 85021




RATIONAL FOR WINDOWS

Flood Control District of Maricopa County Rational Method

Project Information

Project Name: SERENO CANYON ONSITE RATIONAL Project Description:

Drainage Point; S17.1 Location: SERENO CANYON PHASE 1
Drainage Basin Data

Water Course Length: 125.00 ft Basin Area: 0.080 acres

High Elevation: 2767.71 ft Low Elevation: 2762.55 fi
Average Slope: 0.0413 f/ft Roughness, Kb: 0.0469 (A)
10-Year Runoff CoefTicient: 0.760
' 10-Year 6 Hour Rainfall Depth: 2.29 inches
I Hydrological Summary Table
" Parameter 2-~Year 5-Year 10-Year 25-Year 50-Year 100-Year
. Q (cfs) 0 0 0 1 1 1
I C 0.760 0.760 0.760 0.836 0.912 0.950
l Te (min) 5.0 5.0 5.0 5.0 5.0 5.0
' i (in/hr) 4.2 5.6 6.5 7.7 8.8 10.0
Computed by: File: N:\2006\062654\Project Support\Hydro'\RationaRRATIONAL STREET.rat

Tuesday, December 12, 2006 2:43:46 p

Author: Frank M. Koo, PE.
Email: gufrank{@engsoftwarecenter.com
URL: http:/fwww engsoftwarecentes.comvrational htm!

EE .
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RATIONAL FOR WINDOWS

Flood Control District of Maricopa County Rational Method

Project Information

Project Name: SERENQ CANYON ONSITE RATIONAL Project Description:

Drainage Point: S17.2 Location: SERENO CANYON PHASE 1

Drainage Basin Data

‘Water Course Length:  30.00 fi Basin Area: 0.060 acres
High Elevation: 276332 ft Low Elevation: 276255 ft

Average Slope: 0.0096 fi/ft Roughness, Kb: 0.0476 (A)
10-Year Runoff Coefficient: 0.760

10-Year 6 Hour Rainfall Depth: 2.29 inches

Hydrological Summary Table

Parameter 2-Year 5-Year 10-Year 25-Year 50-Year 100-Year

Q (cfs) 0 0 0 0 0 1

C 0.760 0.760 0.760 0.836 0.912 0.950

Te (min) 5.0 5.0 5.0 5.0 5.0 5.0

i (in/hr) 4.2 5.6 6.5 7.7 8.8 10.0
Compurted by: , File: N \2006062654\Project Suppori¥iydso\RationshRATIONAL STREET.rat

Tuesday, December 12, 2006 2.43.46 p

Author; Frank M. Koo, P.E.

Email: gufrank@engsoftwarecenter.com
URL: hitp:/fwww engsoftwarecenter.com/rational. html

RATIONAL FOR WINDOWS -- Version 1.0 Registered to Wood, Patel && Associates, Inc
2051 West Northern Ave, Suite 100, Phoenix, AZ 85021



RATIONAL FOR WINDOWS

Flood Control District of Maricopa County Rational Method

Project Name:

Drainage Point:

SERENO CANYON ONSITE RATIONAL

Project Information

Project Description:

Location:

SERENO CANYON PHASE 1

Drainage Basin Data

Water Course Length: 1100.00 ft Basin Area: 0.750 acres
High Elevation: 2763.32 1 Low Elevation: 2723.74 ft

Average Slope: 0.0360 fi/ft Roughness, Kb: 0.0408 (A)
10-Year Runoff Coefficient: 0.760

10-Year 6 Hour Rainfall Depth:

2.29 inches

Hydrological Summary Table

Parameter 2-Year S5-Year 10-Year 25-Year 50-Year 100-Year
Q (cfs) 2 3 4 5 6 7

C 0.760 0.760 0.760 .0.836 0.912 0.950

Te (min) 7.0 6.2 5.8 5.4 5.1 5.0

i (in/hr) 3.7 52 6.2 7.6 3.8 10.0
Computed by . File: N2006\162634\Project SupportiHydec\RationahRATIONAL STREET at

Tuesday, Decamber 12, 2006 2:43:46 p

Author: Frank M. Koo, PE.

Email: guffank(@engsoftwarecenter com
URL: http://wwow.engsoftwarecenter.convrational. himl

RATIONAL FOR WINDOWS — Version 1.0 Registered 1o Wood, Patel &% Associales, Inc

2051 West Northern Ave, Suite 100, Phoenix, AZ 85021




RATIONAL FOR WINDOWS

Flood Coatrol District of Maricopa County Rational Method

Project Information

" Project Name: = SERENO CANYON ONSITE RATIONAL Project bescﬁption:

Drainage Point: S18.1 Location: SERENO CANYON PHASE 1

Drainage Basin Data

Water Course Length: 120.00 ft Basin Area: 0.070 acres

High Elevation; 276797 ft Low Elevation: 2764.11 fi
Average Slope: 0.0322 f/ft Roughness, Kb: 0.0472 (A)
10-Year Runoff Coefficient: 0.760

10-Year 6 Hour Rainfall Depth: 2.29 inches

Hydrological Summary Table

Parameter 2-Year 5-Year 10-Year 25-Year 50-Year 100-Year
Q (cfs) 0 0 0 0 1 1

C 0.760 0.760 0.760 0.836 0.912 0.950

Te (min) 5.0 5.0 5.0 5.0 5.0 5.0

i (in/hr) 42 5.6 6.5 7.7 8.8 10.0

Computed by: , File: NAZ0061062654\Projeck SupportydroiRaionaRATIONAL STREET rat

Tuesday, December 12, 2006 14347 9

Author; Frank M. Koo, P.E.

Email: gufrank{@lengsoftwarerenter.com
URL: hﬂp:f}www,mgso&w‘;emter.mndmﬁond,}nnﬂ
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RATIONAL FOR WINDOWS

Flood Control District of Maricopa County Rational Method

Project Information

Project Name: SERENQ CANYON ONSITE RATIONAL Project Description:

Drainage Point: 518.2 Location: SERENO CANYON PHASE 1

Drainage Basin Data

Water Course Length:  125.00 ft Basin Area: 0.070 acres
High Elevation: 2766.07 ft Low Elevation: 2764.11 fi
Average Slope: 0.0157 f/ft Roughness, Kb: 0.0472 (A)
10-Year Runoff Coefficient: 0.760

10-Year 6 Hour Rainfall Depth;: 2.29 inches

S .

Hydrological Summary Table

- e hE W

Tuesday, December 12, 2006 2:43:47 p

Author: Frank M. Koo, P.E.

Email: gufrank@engsoftwarecenter.com
URL: http/fwww engsoftwarccenter. com/rational. html

l Parameter 2-Year 5-Year 10-Year 25-Year 50-Year 100-Year
'_‘ Q (cfs) 0 0 0 0 1 1
‘ l C 0.760 0.760 0.760 0.836 0.912 0.950
,. Tec (min) 5.0 5.0 5.0 5.0 5.0 5.0
i (in/hr) 4.2 5.6 6.5 7.7 8.8 10.0
Computedby:, File: N\2006\062654\Project Support\Hydro\RationaRATIONAL STREET.rat

RATIONAL FOR WINDOWS — Version 1.0 Registered to Wood, Patel &4& Associates, Inc
2051 West Northern Ave, Suite 100, Phoenix, AZ 85021
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RATIONAL FOR WINDOWS

Flood Control District of Maricopa County Rational Method

Project Name:

Drainage Point: S20

SERENO CANYON ONSITE RATIONAL

Project Information
Project Description:

Location: SERENC CANYON PHASE 1

Water Course Length:
High Elevation:
Average Slope:

10-Year Runoff Coefficient:

10-Year 6 Hour Rainfall Depth:

1090.00 ft

2766.07 ft

0.0420 fv/ft

Drainage Basin Data
Basin Area: 0.830 acres
Low Elevation: 2720.25 fi
Roughness, Kb: 0.0405 (A)
0.760

2.29 inches

Hydrological Summary Table

Parameter 2-Year 5-Year 10-Year 25-Year S50-Year 100-Year

Q (cfs) 2 3 4 5 7 8

C 0.760 0.760 0.760 0.836 70.912 0.950

Te (min) 6.6 5.8 5.5 5.1 5.0 5.0

i (in/hr) 3.8 53 6.3 77 88 10.0_
Computed by: , File: NA2006\062654'Project SupponHydro\Rationa RATIONAL STREET ret

Tuesday, December t2, 2006 2:43:47 p

Author: Frank M. Koo, P.E.
Erail- guftank@engsoftwarecenter.com
URL: http:/Awww_engsoftwarecenter comvrational htenl

RATIONAL FOR WINDOWS — Version 1.0 Regisiered 10 Wood, Patel £& Associates, [nc
2051 West Northern Ave, Suite 100, Phoenix, AZ 8502
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RATIONAL FOR WINDOWS

Flood Control District of Maricopa County Rational Method

Project Name:

SERENQO CANYON ONSITE RATIONAL

Project Information

Project Description:

Drainage Point: S521.1 Location: SERENQO CANYON PHASE 1
Drainage Basin Data

Water Course Length: 672.00 ft Basin Area: 0.310 acres

High Elevation: 2736.80 fi Low Elevation: 2709.95 ft

Average Slope: 0.0400 fi/ft Roughness, Kb: 0.0432 (A)

10-Year Runoff Coefficient:

10-Year 6 Hour Rainfall Depth:

0.760

2.29 inches

Hydrological Summary Table

Parameter 2-Year 5-Year 10-Year 25-Year 50-Year 100-Year

Q (cfs) 1 1 2 2 2 3

C 0.760 0.760 0.760 0.836 0.912 0.950

Tc (min) 53 5.0 5.0 | 5.0 50 5.0

i (in/hr) 42 5.6 6.5 7.7 8.8 10.0
Computed by: File: NJ006\062654\Praject SupportiydroRationaNRATIONAL STREET.rat

Tuesday, December 12, 2006 2:43 47 p

Author: Frank M. Koo, P.E.
Emall: gufrank@engsoftwarcteler com
URL: hetp://www engsoftwarecenter com/rational htenf

RATIONAL FOR WINDOWS — Version 1.0 Registered 1o Wood, Patel & Associates, Inc
2051 West Northern Ave, Suite 100, Phoenix, AZ 85021




RATIONAL FOR WINDOWS

Fleod Control District of Maricopa County Rational Method

Project Information
Project Name: SERENO CANYON ONSITE RATIONAL Project Description:
.l Drainage Point: 521.2 . Location; SERENO CANYON PHASE 1

Drainage Basin Data

Water Course Length: 102.00 ft Basin Area: 0.030 acres
High Elevation: 271130 £ Low Elevation: 2709.95 fi
Average Slope: 0.0132 ft/ft Roughness, Kbh: 0.0495 (A)
10-Year Runoff Coefficient: 0.760

10-Year 6 Hour Rainfall Depth: 2.29 inches

Hydrological Summary Table

l Parameter 2-Year | 5-Year 10-Year 25-Year 50-Year 100-Year
' Q (cfs) 0 0 0 0 0 0
' C 0.760 0.760 0.760 0.836 0.912 0.950
' Tc (min) 5.0 5.0 5.0 5.0 5.0 5.0
I i (in/hr) 42 5.6 6.5 7.7 8.8 - 10.0
.
Computed by: , WOOD/PATEL : File: NA20061062654\Project SupportHydro\Rationa\RATIONAL STREET.rat

Tuesday, December 12, 2006 2:43'47 p

-;

Author: Frank M. Koo, P.E.
Email: gufrank(@engsoftwarecenter.com RATIONAL FOR WINDOWS — Version 1.0 Registered to Wood, Patel && Associates, Inc
URL: http:ffwww engsoftwarecenter. com/rational htm? 2051 West Northern Ave, Suite 100, Phoenix, AZ 35021




RATIONAL FOR WINDOWS

Flood Control District of Maricopa County Rational Method

Project Information

Project Name:  SERENQ CANYON ONSITE RATIONAL Project Description:

Drainage Point: $22.1 Location: SERENO CANYON PHASE 1

Drainage Basin Data

Water Course Length:  620.00 ft Basin Area: 0.230 acres
High Elevation: 273330 ft Low Elevation: 2709.95 ft
Average Slope: 0.0377 f/ft Roughness, Kb: 0.0440 (A)
10-Year Runoff Coefficient: 0.760

10-Year 6 Hour Rainfall Depth: 2.29 inches

Hydrological Summary Table

Parameter 2-Year 5-Year 10-Year 25-Year 30-Year 100-Year
Q (cfs) 1 1 1 1 2 2

C 0.760 0.760 0.760 0.836 0.912 0.950
Te (min) 52 5.0 5.0 5.0 5.0 5.0

i (in/hr) 4.2 5.6 6.5 7.7 8.8 10.0

Computed by: , WOOD/PATEL
Tussday, December 12, 2006 2:43:47 p

File: N:\20061062654\Project Support\Hydro\RationaNRATIONAL STREET.rat

Author: Frank M. Keo, PE,
Email: gufrank{@engsoftwarecenter.com
URL: http:/fwwnw.engsoftwarecenter. com/rationat html

RATIONAL FOR WINDOWS -- Yersion 1.0 Registered to Wood, Patel &2 Associates, Inc
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RATIONAL FOR WINDOWS

Flood Control District of Maricopa County Rational Method

Project Information
Project Name: SERENO CANYON ONSITE RATIONAL Project Description:
Drainage Point: 523.1 Location: SERENO CANYON PHASE 1

Drainage Basin Data

Water Course Length: 100.00 f Basin Area: 0.110 acres
High Elevation: 2711.29 1t Low Elevation: 2708.11 ft
Average Slope: 0.0318 f/ft Roughness, Kb: 0.0460 (A)
10-Year Runoff Coefficient: 0.760

10-Year 6 Hour Rainfall Depth: 2.29 inches

Hydrological Summary Table

Parameter 2-Year 5-Year 10-Year 25-Year 50-Year 100-Year
Q (cfs) 0 0 1 1 1 1

C 0.760 0.760 0.760 0.836 0912 0.950
Te (min) 5.0 5.0 5.0 5.0 5.0 5.0

i (in/hr) 42 5.6 6.5 7.7 8.8 10.0

Computed by , WOOD/PATEL

Tuesday, December 12, 2006 2:43:48 p

Author: Frank M. Koo, PE

Email: gufiank@engsoftwarecenter.com
URL: http/fwwrw engsoftwarecenter comirational

File: N:\20064062654\Project SupportiHydro\RationalRATIONAL STREET.rat

RATIONAL FOR WINDOWS — Version 1.0 Registered to Wood, Patel && Associates, Inc
2051 West Northern Ave, Suite 100, Phoenix, AZ 25021




RATIONAL FOR WINDOWS

Flood Control District of Maricopa County Rational Method

Project Name:

Drainage Point:

SERENO CANYON ONSITE RATIONAL

5232 Location:

Project Information

Project Description:

SERENO CANYON PHASE 1

Water Course Length:

Drainage Basin Data

230.00 ft Basin Area: 0.170 acres
High Elevation: 271553 1t Low Elevation: 2708.11 ft
Average Slope: 0.0323 fi/ft Roughness, Kb: 0.0448 (A)
10-Year Runoff Coefficient: 0.760

10-Year 6 Hour Rainfall Depth:

2.29 inches

Hydrological Summary Table

Parameter 2-Year S5-Year 10-Year 25-Year 50-Year 100-Year
Q (cfs) 1 1 1 1 1 2

C 0.760 0.760 0.760 0.836 0.912 0.950
Te (min) 5.0 5.0 5.0 5.0 5.0 5.0

i (in/hr) 4.2 5.6 6.5 7.7 8.8 10.0

Computed by: , WOOD/PATEL
Tuesday, December 12, 2006 2:43:48p

Author: Frank M. Koo, PE.
Email: gufrank(@engsoftwarecenter.com
URL: http:/fwww.engsoftwarecenter.com/rationat himl

i .
i .
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RATIONAL FOR WINDOWS

Flood Control District of Maricopa County Rational Method

Project Name:

Drainage Point: S24.1

SERENQ CANYON ONSITE RATIONAL

Project Information
Project Description:

Location: SERENQ CANYON PHASE 1

Water Course Length:
High Elevation:
Average Slope:

10-Year Runoff Coefficient:

10-Year 6 Hour Rainfall Depth:

100.00 ft
271553 ft

0.0117 f/ft

Drainage Basin Data
Basin Area: 0.075 acres
Low Elevation: 2714.36 ft
Roughness, Kb: 0.0470 (A)
0.760

2.29 inches

Hydrological Summary Table

Parameter 2-Year 5-Year 10-Year 25-Year 50-Year 100-Year
Q (cfs) 0 0 0 0 1 1

C 0.760 0.760 0.760 0.836 0.912 0.950
Te (min) 5.0 5.0 5.0 5.0 5.0 5.0

i (in/hr) 4.2 5.6 6.5 7.7 8.8 10.0

Computed by: , WOOL/PATEL
Tuesday, December 12, 2006 2.43:4% p

Author: Frank M. Koo, P.E.
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RATIONAL FOR WINDOWS

Flood Control District of Maricopa County Rational Method

Project Information

Project Name; SERENO CANYON ONSITE RATIONAL Project Description:

Drainage Point: 524.2 Location: SERENC CANYON PHASE 1

Drainage Basin Data

Water Course Length: 150.00 fi Basin Area: 0.130 acres

High Elevation: 2716.23 ft Low Elevation: 271436 ft
Average Slope: 0.0125 fi/ft Roughness, Kb: 0.0455 (A)
10-Year Runoff Coefficient: 0.760

10-Year 6 Hour Rainfall Depth: 2.29 inches

Hydrological Summary Table

Parameter 2-Year 5-Year 10-Year 25-Year 50-Year 100-Year
Q (cfs) 0 1 1 1 1 1

C 0.760 0.760 0.760 0.836 0.912 0.950
Te (min) 5.0 50 5.0 5.0 5.0 5.0

i (in/hr) 42 5.6 6.5 7.7 8.8 10.0

Computed by, , WOOD/PATEL.
Tuesday, December 12, 2006 2:43:48 p
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RATIONAL FOR WINDOWS

Flood Control District of Maricopa County Rational Method

Project Name:

Drainage Point: S25.1

SERENO CANYON ONSITE RATIONAL

Project Information
Project Description:

Location: SERENO CANYON PHASE 1

Water Course Length:
High Elevation:
Average Slope:

10-Year Runoff Coefficient:

10-Year 6 Hour Rainfall Depth:

185.00 ft

2711.59 #

0.0317 f/ft

Drainage Basin Data
Basin Area: 0.110 acres
Low Elevation: 270572 f
Roughness, Kb: 0.0460 (A)
0.760

2.29 inches

Hydrological Summary Table

Parameter 2-Year 5-Year 10-Year 25-Year 50-Year 100-Year
Q (cfs) 0 0 1 1 1 1

C 0.760 0.760 0.760 0.836 0.912 0.950
Te (min) 5.0 5.0 5.0 5.0 5.0 5.0

i (in/hr) 4.2 5.6 6.5 7.7 8.8 10.0

Computed bry: , WOOD/PATEL

Tuesday, December 12, 2006 2:43:48 p
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RATIONAL FOR WINDOWS

Flood Control District of Maricopa County Rational Method

Project Name:

Drainage Point:

SERENO CANYON ONSITE RATIONAL

$25.2 Location:

Project Information

Project Description:

SERENO CANYON PHASE 1

Drainage Basin Data

Water Course Length:  53.00 ft Basin Area: 0.030 acres
High Elevation: 2706.15 ft Low Elevation: 2705.72 ft

Average Slope: 0.0081 fi/ft Roughness, Kb: 0.0495 (A)
10-Year Runoff Coefficient: 0.760

10-Year 6 Hour Rainfall Depth:

2.29 inches

Hydrological Summary Table

Parameter 2-Year 5-Year 10-Year 25-Year 50-Year 100-Year
Q (cfs) 0 0 0 0 0 0

C 0.760 0.760 0.760 0.836 0.912 0.950
Te (min) 5.0 5.0 5.0 5.0 | 5.0 5.0

i (in/hr) 42 5.6 6.5 7.7 8.8 10.0

Computed by:, WOOD/PATEL
Tuesday, December 12, 2006 2:43:48 p

Author: Frank M. Koo, P.E.
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RATIONAL FOR WINDOWS

Flood Control District of Maricepa County Rational Method

Project Name:

Drainage Point: $26.1

SERENO CANYON ONSITE RATIONAL

Project Information
Project Description: .

Location: SERENO CANYON PHASE 1

Water Course Length:
High Elevation:
Average Slope:

10-Year Runoff Coefficient:

10-Year 6 Hour Rainfall Depth:

135.00 ft

2686.63 ft

0.0004 ft/ft

Drainage Basin Data
Basin Area: 0.150 acres
Low Elevation: 268658 ft
Roughness, Kb:  0.0451 (A)
0.760

2.29 inches

Hydrological Summary Table

Parameter 2-Year 5-Year 10-Year 25-Year 50-Year 100-Year
Q (cfs) 0 0 1 1 1 1

C 0.760 0.760 0.760 0.836 0.912 0.950
Te (min) 11.7 10.3 9.6 8.7 8.3 7.9

i (in/hr) 3.0 42 5.0 6.4 7.4 8.5
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RATIONAL FOR WINDOWS

Flood Control District of Maricopa County Rational Method

Project Name:

Drainage Point: $26.2

SERENO CANYON ONSITE RATIONAL

Project Information
Project Description:

Location: SERENQ CANYON PHASE 1

Water Course Length:
High Elevation:
Average Slope:

10-Year Runoff Coefficient:

10-Year 6 Hour Rainfall Depth:

640.00 ft

2703.25 ft

0.0260 fi/ft

Prainage Basin Data
Basin Area: 0.450 acres
Low Elevation: 2686.58 fi
Roughness, Kb: 0.0422 (A)
0.760 |

2.29 inches

Hydrological Summary Table

Parameter 2-Year 5-Year 10-Year 25-Year 50-Year 100-Year
Q (cfs) 1 | 2 2 3 4 4

C 0.760 0.760 0.760 0.836 0.912 0.950
Te (min) 59 52 5.0 5.0 5.0 5.0

i (in/hr) 4.0 5.5 6.5 7.7 8.8 10.0

Computed by: , WOOD/PATEL
Tuesday, December 12, 2006 2:43:49 p

Author: Frank M. Koo, P.E.

Email: gufrank@engsoftwerecenter com
URL: http:/fwww.engsoftwarecenter com/rational. html

File: N:\20061062654\Project Support\Hydro\Rationsf\RATIONAL STREET.ra

RATIONAL FOR WINDOWS — Version 1.0 Registered to Wood, Pate] &£& Associates, Inc
205) West Northern Ave, Suite 100, Phocnix, AZ 85021



RATIONAL FOR WINDOWS

Flood Centrol District of Maricopa County Rational Method

Project Name:

Drainage Point: §27.1

SERENO CANYON ONSITE RATIONAL

Project Information
Project Description:

Location: SERENO CANYON PHASE t

Water Course Length:
High Elevation:
Average Slope:

10-Year Runoff Coefficient:

10-Year 6 Hour Rainfall Depth:

460.00 ft

2706.15 fi

0.0156 fv/ft

Drainage Basin Data
Basin Area: 0.250 acres
Low Elevation: 2698.98 ft
Roughness, Kb: 0.0438 (A)
0.760

2.29 inches

Hydrological Summary Table

Parameter 2-Year 3-Year 10-Year 25-Year 50-Year 100-Year
Q (cfs) 1 1 1 2 2 2

C 0.760 0.760 0.760 0.836 0.912 0.950
Te (min) 6.0 53 5.0 5.0 5.0 5.0

i (in/hr) 4.0 55 6.5 7.7 8.8 10.0

Computed by: , WOOD/PATEL
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RATIONAL FOR WINDOWS

Flood Control District of Maricopa County Rational Method

Project Name:

Drainage Point: S27.2

SERENO CANYON ONSITE RATIONAL

Project Information
Project Description:

Location: SERENQ CANYON PHASE 1

Water Course Length:
High Elevation:
Average Slope:

10-Year Runoff Coefficient:

10-Year 6 Hour Rainfall Depth:

167.00 fi

2700.68 ft

0.0102 fi/ft

Drainage Basin Data
Basin Area: 0.090 acres
Low Elevation: 2698.98 ft
Roughness, Kb: 0.0465 (A)
0.760

2.29 inches

Hydrological Summary Table

Parameter 2-Year 5-Year 10-Year 25-Year 50-Year 100-Year
Q (cfs) 0 0 0 1 1 1

C 0.760 0.760 0.760 0.836 0.912 0.950
Te (min) 5.0 5.0 5.0 5.0 5.0 5.0

i (in/hr) 4.2 5.6 6.5 1.7 8.8 10.0

Computed by: , WOOD/PATEL
Tuesday, December 12, 2006 2:43:49 p

Author: Fragk M. Koo, PE. -
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RATIONAL FOR WINDOWS

Flood Control District of Maricopa County Rational Method

Project Name:

Drainage Point: $3.2

SERENQO CANYON ONSITE RATIONAL

Project Information
Project Description:

Location: SERENO CANYON PHASE 1

Water Counrse Length:
High Elevation:
Average Slope:

10-Year Runoff CoefTicient:

10-Year 6 Hour Rainfall Depth;

210.00 ft

273364 fi

0.0251 fi/ft

Drainage Basin Data
Basin Area: 0.180 acres
Low Elevation: 272837 fi
Roughness, Kb: (.0447 (A)
0.760

229 inches

Hydrological Summary Table

Parameter 2-Year 5-Year 10-Year 25-Year 50-Year 100-Year
Q (cfs) 1 1 1 1 1 2

C 0.760 0.760 0.760 0.836 0.912 0.950
Te (min) 5.0 5.0 5.0 5.0 5.0 5.0

i (in/hr) 4.2 5.6 6.5 7.7 8.8 10.0

Computed by: , WOOD/PATEL
Tuesday, December 12, 2006 2:43:49p

Author: Frank M. Koo, PE.
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RATIONAL FOR WINDOWS

Flood Control District of Maricopa County Rational Method

Project Information
Project Name: SERENO CANYON ONSITE RATIONAL " Project Description:

Drainage Peint: $22.2 Location: SERENO CANYON PHASE 1

Drainage Basin Data

Water Course Length: 105.00 fi Basin Area: 0.035 acres
High Elevation: 271130 ft Low Elevation: 270995 fi
Average Slope: 0.0129 fvft Roughness, Kb: 0.0491 (A)
10-Year Runoff Ceefficient: 0.760

10-Year 6 Hour Rainfall Depth: 2.29 inches

Hydrological Summary Table

Parameter 2-Year S-Year 10-Year 25-Year 50-Year 100-Year
Q (et 0 o | o 0 0 0

C : 0.760 0.760 0.760 0.836 0.912 0.950
Te (min) 5.0 5.0 5.0 5.0 5.0 5.0

i (in/hr) 42 5.6 6.5 7.7 88 10.0

Computed by:, WOOD/PATEL . File: N:\2006\062654\Project Support\Hydro\RationahRATIONAL STREET.mt
Tuesday, Decenber 12, 2006 2:43:4%p

Author: Frank M. Keo, P.E. .
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APPENDIX F

Hydraulic Calculations

HEC-RAS Qutput Files
Storage Rating Curves
Culvert Summary/HY8 Output Files
Rip Rap Design Calculations
Drop Inlet Hydraulic Calculations
Weir Wall Calculations
Orifice Plate Calculation
Street Capacities
Depressed Curb Opening Calculations
StormCAD Results
Scour Analysis



HEC-RAS Output Files
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WASH FI - MTSTING *

HEC-RAS Plan: Plan 01 River: RIVER-1 Reach: Reach-1 Profile. PF 1

[ Reach | RiverSta | Profle | QTotal | MinChEl | WS Elev | CtWS. | EG Elev | EG Slope | VelChnl | FlowArea | TopWidth | Froude# Chi

, - sy | w e e T e R R

[Reach-1 |8 PE1 | 5000 270942  2710.74| 271103 271138 0025021 665 8.95| 20.46 125
[Reach-1 |7 PF1  5000]  270546] 270681 270697 270746 0027912 649 787 11.03 129
Reach-1 |6 PF1_ | 5000 270054]  2701.76]  270206] 270268  0.03943%) 786 7.10 1234 154
Reach-1 |5 Bt 5000]  269848| 260081 260980  270028]  0022728] 549 9024|1433 115
Reach-1 |45 PRt 5000]  2607.00 260781 260796 269838  00286%| 606 842 1396  129]
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Reachi |3 PF 1 7300]  268657|  2687.77) 268807 268868  0.037750| .70 981 14.75 152
Reach-1 |2 PF 1 : 73.00 2681.00] 2683.30, 268332  268362] 0018233 463 1731 3470 1.02
{Reach4 |1 PEA 9900  267760] 267881 267901 267948 0032873 689 18.76 5421 a1
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wWhot P@- DEVELOPED

HEC-RAS Pian: Plan 01 River RWVER-t Reach: Reach-1  Profile: PF 1

T Rpathr | River 88 5 Profie sl ~ O Tot i 1 Min Ch EFF] CritWws.
i . : e Ly TR
2109.42 2710.80]  2711.49] 0025046 6.41 713 15.15 1.2
2705.46 2706.81 2707.24 0.028309 5.00 657 10.20 127
2700.54 270191] 270243 0039440 717 5.68 1116 151
268,48 260003] 270019 0016894 4.80 9.53 1456 0.09
2657.00) 2657.90]  2696.35]  0.029178 639 7.09) 13.08 1.47
289265 260367 269384 001203 354 875 1598 [y
2689.00 260009 269040 0015482 w7 727 14.40 0.54
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2681.90 266307)  2663.27]  0.018857 368 978 25,89 0.97
2677.60 267853  2678.54] 0043359 526 6.0 15.10 145
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HEC-RAS Ptan: Plan 02 River: RIVER-1 Reach: Reach-1 _ Profile: PF 1

Reach. | RiverSta profile’ =] QTotal . |. MinCh W.S. Blev E Top Width... | - Froude #Chl -
N : : Sy s @) i RTINS
Reache! . {6 2751.43 2151 6 2752.10 9.59/ 1.28
Reach-1:7"7[5 . . 2746 49 2746.65 2747.06 1357 1.36
Reach-1  -]4.5 2741.71 2741.89 2742,19 2711 1.44
Reach-1 4 105.00 2737.70 2730.00 2739.16 273048, 0.028862 5.06| 20.97 43.38] 124
Reach-1 3. 105.00 2732.24 2733 48 2733.74 2734.23) 0.032630 7.07 17.15 47.26 1.41
Reach-1. " 12" - 152.00 272511 2726.80 2726.87 2727 .46/ 0.035735 556 2330 37.06 1.43
React-1 . [1.5 152,00/ 2723.00 2724.16 2724.25 2724.68/ 0,017874 5.94 28,64 41.85/ 1.08
Reach1” |1 152.00 2720.27 2721.00 2720.98 2721.22 0.028998] 437 40.92] 87.59) 1.20
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E.G-Slope

r
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Dielsg )y

2751.61

2751.43 . 0.028975 7.63
2746.49 2746.65 2747.06 0.033153 6.03 8.30
P4l R:3) 274213 2742.53 0.034303 6.58 17.51
1.00, 273770 2736.02 273911 273942 0.035703 511 17.90
456.00 2732.24 2733.16, 2733.28 2733.59, 0.031634 5.27 8.54
98.00 2725.1t 2726.61 2726.15 272713 0.033641 576 17.00
$8.00 2723.00 277394 B9 272434 0.019163 5.19 2096
98,00‘ 2720.27 2?20.86l 2720.84 2721.03 0.029054 .57 29.60
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Storage Rating Curves



'WOOD/PATEL .
CIVIL ENGINEERS * HYDROLOGISTS * LAND SURVEYORS * CONSTRUCTION MANAGERS
Project: Sereno Canyon WiP#, 042054
Location: Cify of Scottsdale Date: 12/12/2006

Reference: Rectangular Weir Equation

Q — CLH3/2

Where:
C = Weir Coefficient = 2.80
L = Length of Weir = 10.00 ft
H = Head above Weir = 1.50 ft
Q = Weir Flow = 51.44 cfs

* The above equation is used to determine the rating curves for weir flow

12/12/2006
N:\2006\062654\Project Support\Hydro\Spreadsheets\weirflows phase 1.xis



WOOD/PATEL
CIVIL ENGINEERS * HYDROLOGISTS * LAND SURVEYORS * CONSTRUCTION MANAGERS
Project: Sereno Canyon WIP#: 042054
Location; Cily of Scottsdale Date: 12/12/2006

Rating Curve for Diversion BAS E1-2
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NA2006\062654\Project Support\Hydro\Spreadsheefs\weirflows phase 1.xIsBAS E1-2 12/12/2006



WOOD/PATEL
CIVIL ENGINEERS * HYDROLOGISTS * LAND SURVEYORS * CONSTRUCTION MANAGERS
Project: Sereno Canyon Phase 1 WIP#: 062654
Location: City of Scottsdale Date: 12/12/2006

Rating Curve for Diversion BAS E2-1

* Rating curve based on HEC-5 Chart 2
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NA2006\062654\Praject Supporf\Hydro\Spreadsheets\weirflows phase 1.xIsBAS E2-1
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WOOD/PATEL
CIVIL ENGINEERS * HYDROLOGISTS * LAND SURVEYORS * CONSTRUCTION MANAGERS
Project: Sereno Canyon Phase 1 WiP#: 062654
Location: City of Scoftsdale Date: 12/12/2006

Rating Curve for Diversion BAS F1-1

* Rating curve based on HEC-5 Chart 2
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NA2006\062654\Project Support\Hydro\Spreadsheets\weirflows phase 1.xIsBAS F1-1
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WOOD/PATEL
CIVIL ENGINEERS * HYDROLOGISTS * LAND SURVEYORS * CONSTRUCTION MANAGERS
Project: Sereno Canyon Phase 1 WIP#: 062654
Location: City of Scoftsdale Date: 12/12/2006

Rating Curve for Diversion BAS F1-2

* Rating curve based on HEC-5 Chart 2
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NA2006\062654\Project Support\Hydro\Spreadsheetsiweirflows phase 1.xIsBAS F1-2 12/12/2006



WOOD/PATEL

CIVIL ENGINEERS * HYDROLOGISTS * LAND SURVEYORS * CONSTRUCTION MANAGERS

Project: Sereno Canyon Phase 1
Location: Cily of Scottsdale

Rating Curve for Diversion BAS F1-3

* Rating curve based on HEC-5 Chart 2
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N:A2006\062654\Project Support\Hydro\Spreadsheets\weirflows phase 1.xIsBAS F1-3
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WOOD/PATEL
CIVIL ENGINEERS * HYDROLOGISTS * LAND SURVEYORS * CONSTRUCTION MANAGERS
Project: Sereno Canyon Phase 1 WIP#: 062654
Location: City of Scottsdale Date: 12/12/2006

Rating Curve for Diversion BAS F1-4

WEIR EQUATION: 3
Q=CLH?

Q = Discharge in cfs
C= weir coefficient = 2.8
L= Length of the weir in ft

H= Headwater depth in ft

12 foot WEIR|
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N:\2006\062654\Project Support\Hydro\Spreadsheets\weirflows phase 1.xIsBAS F1-4
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WOOD/PATEL
CIVIL ENGINEERS * HYDROLOGISTS * LAND SURVEYORS * CONSTRUCTION MANAGERS
Project: Sereno Canyon Phase 1 WIP#: 062654
Location: City of Scottsdale Date: 12/12/2006

Rating Curve for Diversion BAS F2-1

* Rating curve based on HEC-5 Chart 2
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N:\2006\062654\Project Support\Hydro\Spreadsheets\weirflows phase 1.xIsBAS F2-1
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WOOD/PATEL

CIVIL ENGINEERS * HYDROLOGISTS * LAND SURVEYORS * CONSTRUCTION MANAGERS

Project: Sereno Canyon Phase 1
Location: City of Scottsdale

Rating Curve for Diversion BAS F2-2
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Date: 12/12/2006

* Rating curve based on HEC-5 Chart 2
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N:\2006\062654\Project Support\Hydro\Spreadsheets\weirflows phase 1.xIsBAS F2-2 12/12/2006




WOOD/PATEL

CIVIL ENGINEERS * HYDROLOGISTS * LAND SURVEYORS * CONSTRUCTION MANAGERS

Project: Sereno Canyon Phase 1
Location: City of Scottsdale

Rating Curve for Diversion BAS F3-1

WIP#: 062654
Date: 72/12/2006

WEIR EQUATION: 3
O=CLH®
Q = Discharge in cfs
C= weir coefficient = 2.8
L= Length of the weir in ft
H= Headwater depth in ft
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N:\2006\062654\Project Support\Hydro\Spreadsheets\weirflows phase 1.xIsBAS F3-1
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WOOD/PATEL
CIVIL ENGINEERS * HYDROLOGISTS * LAND SURVEYORS * CONSTRUCTION MANAGERS
Project: Sereno Canyon Phase 1 WIP#: 062654
Location: City of Scottsdale Date: 12/12/2006

Rating Curve for Diversion BAS G-1

WEIR EQUATION: 3
O =CLH?
Q = Discharge in cfs
C= weir coefficient = 2.8
L= Length of the weir in ft
H= Headwater depth in ft
15 foot WEIR
Headwater Flow
Depth
ft cfs
0 0
1 0
2 0
3 0
4 0
4.5 0
9.9 42
50 Diversion Qutflow
45
40 —¥— 15 foot WEIR
35 ‘
—~ 30 -
| & |
| &
; 25 1
L)
w 20 -
15 -
10 +
5
0 *x w® # *

1 2 3 4 5 6 7
Headwater Depth (ft)
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WOOD/PATEL

CIVIL ENGINEERS * HYDROLOGISTS * LAND SURVEYORS * CONSTRUCTION MANAGERS

Project: Sereno Canyon Phase 1 WIP#: 062654
Location: City of Scottsdale Date: 12/12/2006

Rating Curve for Diversion BAS H1-1

* Rating curve based on HEC-5 Chart 2

2-36" PIPE

Headwater Flow
Depth

ft cfs

0 1 0

1 0

2 0

3 0

4 0

5 0

6 0

7 0

8 170

180 - Diversion Outﬂoi

160

—4—2-36" PIPE

140

120 +

100 +

Flow (cfs)

80

60 -

40

o 1. 2 3 4 5 6 7 8 9 10
Headwater Depth (ft)

N:\2006\062654\Project Support\Hydro\Spreadsheets\weirflows phase 1.xIsBAS H1-1 12/12/2006




WOOD/PATEL
CIVIL ENGINEERS * HYDROLOGISTS * LAND SURVEYORS * CONSTRUCTION MANAGERS
Project: Sereno Canyon Phase 1 WIP#: 062654
Location: City of Scottsdale Date: 72/12/2006

Rating Curve for Diversion BAS H1-2

WEIR EQUATION: .
O=CLH*
Q = Discharge in cfs
C= weir coefficient = 2.8
L= Length of the weir in ft
H= Headwater depth in ft

12 foot WEIR
Headwater =
Depth o
ft cfs
0 0
1 0
2 0
3 0
4 0
6.1 102

Diversion Outflow

100
| —%— 12 foot WEIR
80 1
o
GC 60
2
o
LL 1
40 -
| |
20
0 x * * * X —d
0 1 2 3 4 5 6 7
Headwater Depth (ft)
|
N:\2006\062654\Project Support\Hydro\Spreadsheets\weirflows phase 1.xIsBAS H1-2 12/12/2006




WOOD/PATEL
CIVIL ENGINEERS * HYDROLOGISTS * LAND SURVEYORS * CONSTRUCTION MANAGERS
Project: Sereno Canyon Phase 1 WIP#: 062654
Location: City of Scottsdale Date: 12/12/2006

Rating Curve for Diversion BAS L

WEIR EQUATION: ) 3
Q=CLH?

Q = Discharge in cfs

C= weir coefficient = 2.8
L= Length of the weir in ft
H= Headwater depth in ft

13 foot WEIR

Headwater Flow
Depth

ft cfs

0 0

1 0

2 0

3 0

4 3%

50 - Diversion Outfl_ow

45

40 —%— 13 foot WEIR
35 |

30 1

25

Flow (cfs)

20

| 15
\' 10 |
5‘

0 *—x * *
0 1 2 3 4 5 6 7
Headwater Depth (ft)
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WOOD/PATEL

CIVIL ENGINEERS * HYDROLOGISTS * LAND SURVEYORS * CONSTRUCTION MANAGERS

Project: Sereno Canyon Phase 1
Location: City of Scottsdale

Rating Curve for Diversion BAS M

WIP#: 062654
Date: 12/12/2006

WEIR EQUATION: 3
=CLH*
Q = Discharge in cfs
C= weir coefficient = 2.8
L= Length of the weir in ft
H= Headwater depth in ft
7 foot WEIR
Headwater Elow
Depth
ft _cfs
0 0
= 1, = 0,
2 0
3 | o
4 | 20
5 55
. 60 Diversion Outflow
55 -
50

|—%—7 foot WEIR

Flow (cfs)

0 1 2

3

4 5 6

Headwater Depth (ft)

N:\2006\062654\Project Suppart\Hydro\Spreadsheets\weirflows phase 1.xIsBAS M
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WOOD/PATEL
CIVIL ENGINEERS * HYDROLOGISTS * LAND SURVEYORS * CONSTRUCTION MANAGERS
Project: Sereno Canyon Phase 1 WIP#: 062654
Location: City of Scottsdale Date: 12/12/2006

Rating Curve for Diversion BAS N

WEIR EQUATION: 4
O=CLH>
Q = Discharge in cfs
C= weir coefficient = 2.8
L= Length of the weir in ft
H= Headwater depth in ft

13 foot WEIR

Headwater Flow
Depth

ft ~cfs

o [ o

1 0

2 0

3. | o

. 0

5 36

50 . Diversion Ogt_ﬂ_ow

45

40 | [—%— 13 foot WEIR

Flow (cfs)

Headwater Depth (ft)

N:\2006\062654\Project Support\Hydro\Spreadsheets\weirflows phase 1.xIsBAS N 12/12/2006




Culvert Summary/HY8 Output Files



WOOD/PATEL
Project: SERENO CANYON PHASE 1 Project Number: 062654
Location: City of Scottsdale Project Engineer. Geaff Brownell,P.E
Date: 05-Feb-07

CULVERT MODELING SUMMARY TABLE

HY8 CULVERT MODELING RIP RAP
) HEC-1 Design Exit ) ) )
Structure | Sturcutre ID Ciilvart Size Max Flow HEC-1 1D Design Design Headwater | Tailwater Velocity MimnTum Design Dgy| Apron Min Apron | Max Apron| Thickness
D per Plan Width (ft) Qoo (cfs) | Headwater | Elevation [Depth (ft) (ft's) Dsq (in) (in) Length (ft} | Width (ft) | Width (ft) {iny
Elevation(ft) (ft)
AT SDCA0-A | 9:24MCGMP 20 | Hib | 15 | NA 273475 | 125 624 | 321 | 9 — 8 L. 8 | _18 _;
B~ | Sp-oi0B |  23s"CcMP | 60 | B-H1-1 | 91 | 27456 || 273922 | 133 | 825 [ 550 9 1 11 18
c | spboioCc [ 1-24"CMP 20 NA | 14 | ~ || 27s807 | o041 | 754 4.64 9 |4 | s | 18 | .
D | SD-020-D |  1-18"CMP 15 | Na | B 79 | 03¢ | 579 275 9 5 | e | 18
E | sp020E | 1-24'CMP_ | 20 | NA 12 1 048 | 726 4,32 9 4 s | 18 |
F SD-020-F | 124°CMP | 20 NA | 10 | ) | o044 | 815 | 312 9 B 4 | 8 | 18
6 §D-020-G |  1-18"CMP i5 | NA | 8 | NA || 273as8 | 152 | 453 1.52 9 4 | 5 7 | 18
H | sDo020-H |  1-24"CMP 2.0 NA 12 | NA || 273416 | 049 5.85 281 9 7 6 | 10 18
L SD-020-1 1-30" CMP 25 | B-F11 30 | 27285 [l 272026 | o0ss | 788 [ 4g0 9 | 9 | 8 1 e
J $D-020-J 1-18"CMP 15 NA [ 1 NA 2707.27 012 | 287 | NA | 9 2 2 | 4 | 18
K SD-020-K 1-24'CMP | 20 | B-F2- 15 2703.3 270425 | 184 8.49 5.80 9 27 5 8 18
L* SD-030-L 2-42" CMP 80 | B-E24 138 27028 || 269880 162 | 9.05 654 | 9 13 15 14 18
M~ | SD-03o-M | 136" CMP 25 | B-F1-3 45 2699.8 2700.06 | 095 9.67 740 9 19 7 1| 1
N | SD-050-N 1-30" CMP 25 NA 17 NA 271958 | 1.08 6.07 304 g | 10 8 11 18
) §D-050-0 1-30" CMP 25 | NA 28 NA | 272487 | o068 7.39 4.47 9 8 6 | 8 | 18 |
P SD-050-P 1-18" CMP 1.5 NA 8 NA 272635 | 039 579 275 | @ 7 6 6 18
Q SD-050-Q 1-18" CMP 15 | NA 8 NA | 272675 039 | 579 2.75 9 7 4 6 | 18
R | SD050-R |  1-18"CMP 15 NA 1 NA NA LONA ) ONA 1 NA s | 2 2 | 4 18
s* | sp-oso-s 1-24" CMP 20 | BF22 21 26845 || 268564 | 195 | 677 || 377 | 9 16 6 10 18
T | sD-070-T 1-24" CMP 20 NA 12 NA 2745.36 044 | 648 34 | o | 7 | a4 | 7 18
U | sD-080-U 1-24" CMP 20 | NA 13 NA 2739.43 0.45 6.06 3.02 9 6 6 9 18|
v | sposov | 1-18"CMP 15 NA 5 NA 274459 | 020 479 | 177 | 9 HE 5 7 18
w SD-080-W [  1-18"CMP 1.5 NA 2 NA 274821 | 0.8 7.10 4.14 9 9 2 6 18
" §D-100-X 1-36" CMP_ 30 | BF12 | 44 | 27118 271288 | 094 810 531 9 13 9 1 18 .
Y SD-100-Y 1-24" CMP 20 NA 14 NA || 270661 | 053 6.24 321 9 8 6 9 | 18 |
1.0 SD-1 2-22.5'x36 25" RGRCP 38 B-H1-2 98 2726.1 2727.22 10.25 9.98 7.86 9 44 7 8 18 |

Notes:

1) * Structures modeled in HEC-1. Design headwater per plan refers to ponding elevation calculated by HEC-1.

2) Structures modeled using flows from Rational Method.

N:\20061062654\Project Support\Hydro\Spreadsheets\Culvert Modeling Summary. xIs 252007




i E # 1

CURRENT DATE: 09-08-2006 FILE DATE: 09-08-2006
URRENT TIME: 10:10:02 FILE NAME: A

-

FHWA CULVERT ANALYSIS
l HY-8, VERSION 6.1
l C SITE DATA CULVERT SHAPE, MATERIAL, INLET
U
L INLET OUTLET CULVERT BARRELS
\Y ELEV. ELEV. LENGTH SHAPE SPAN RISE MANNING INLET
lNO. (ft) (ft) (ft) MATERIAL (£ (ft) n TYPE
1 |2732.50 2728.00 127.08 1 CSP 2.00 2.00 .032 CONVENTIONAL
2
3
i
5
' 6
IUMMARY OF CULVERT FLOWS (cfs) FILE: A DATE: 09-08-2006
ELEV (ft) TOTAL 1 2 3 4 5 6 ROADWAY ITR
2732 .50 U0 0.0 0.0 0.0 0.0 0.0 0.0 Q.08 1
. 2733.05 1.4 1.4 0.0 0.0 0.0 0.0 0.0 0.00 1
2733 .27 28 28 0.0 0.0 0.0 0.0 0.0 0.00 1
2733 .47 4.2 4.2 Q.0 G -0 0.0 0.0 0.0 0.000 1
'2733.64 5.8 5.6 i 56, 0.0 0.0 0.0 0.0 0.00 1
2733.81 2.0 7.0 0.0 0.0 0.0 0.0 0.0 0.00 1
2733.97 8.4 8.4 0.0 0.0 .0 0.0 0.0 .00 1
I2734.12 9.8 9.8 0.0 010 0.0 0.0 0.0 0.00 1
2734 .27 11.2 11.2 0...0 0.0 0.0 0.0 0.0 0.00 1
2734 .43 12.6 12.6 6340 0.0 0.0 0.0 0.0 0.00 1
2734.75 14.0 14.0 0.0 0.0 0.0 0.0 0.0 0.00 1
l 2735.20 18.4 18.4 0.0 0.0 0.0 0.0 0.0 OVERTOPPING
l SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: A DATE: 09-08-2006
HEAD HEAD TOTAL FLOW % FLOW
I ELEV (ft) ERROR (ft) FLOW (cfs) ERROR (cfs) ERROR
2732..50 0.000 0.00 0.00 0.00
273305 0.000 1.40 0.00 0.00
I 2733.277 0.000 2.80 0.00 0.00
2733.47 0.000 4.20 0.00 0.00
2733.64 0.000 5.60 0.00 0.00
l 2733.81 0.000 7.00 000 0.00
273397 0.000 8.40 0.00 0.00
2734.12 0.000 9..80 0.00 0.00
2734 .27 0.000 11.20 0.00 0.00
l 2734 .43 0.000 12.60 0.00 0.00
2734 .75 0.000 14.00 0.00 0.00
[<1> TOLERANCE (ft) = 0.010 <2> TOLERANCE (%) = 1.000



2
URRENT DATE: 09-08-2006 FILE DATE: (02-08-2006
URRENT TIME: 10:10:02 FILE NAME: A
| I PERFORMANCE CURVE FOR CULVERT 1 - 1{ 2.00 (ft) BY 2.00 (ft)) CSP
DIS- HEAD- INLET OUTLET
CHARGE WATER CONTROL CONTROL FLOW NORMAIL. CRIT. OUTLET TW QUTLET TW
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH DEPTH DEPTH VEL. VEL.
(cfs) (ft) {ft) (ft) <Fd> {(ft) (ft) (ft) (ft) (fps) (fps)
l 0.00 2732 .50 0.00 0.00 O-NF 0.00 0.00 0.00 0.90 0.00 0.0¢C
1.40 2733.05 0.55 0.55 1-82n 0.38 0.41 0.31 0.99 4.44 2.03
2.80 2733.27 0.77 0.77 1-S2n 0.54 0.58 0.48 1.04 4.78 2.62
4. 20 2733.46 0.96 0.96 1-S2Zn 0.67 0.71 0.61 1.08 5.15 3.03
5.60 2733.64 1.14 1.14 1-82n 0.78 0.83 0.63 1.11 6.60 3.35
7.00 2733 .81 1.31 1.31 1-9S2n 0.88 0.93 D.73 1.14 6.67 3.61
8§.40 2733.96 1.46 1.46 1-S2n 0.98 1.03 0.97 l1.16 5.56 3.85
I 9.80 2734.12 1.62 1.62 1-52n 1.08 1.12 1.02 1.19 6.12 4.05
1 20 2734.27 1.77 1.77 1-82n 1.17 1.20 1.10 1.21 6.33 4 .23
.60 2734.43 1.93 1.93 1-52n 1.27 1.27 1.17 1.23 6.59 4.40
I .00 2734._.75 2.09 2.25 2-M2c 1.36 1.34 1.34 1.25 6.24 4 .55
El. inlet face invert 2732.50 ft El. outlet invert 2728.00 ft
I El. inlet throat invert 0.00 ft El. inlet crest 0.00 ft
*hkk*k SITE DATA * ok kK CULVERT IN‘V’ERT LR S & AR ER X EEE XS]
' INLET STATION 0.00 ft
INLET ELEVATION 2732.50 ft
OQUTLET STATION 127.00 ft
' OQUTLET ELEVATION 2728.00 ft
NUMBER OF BARRELS 1
SLOPE (V/H) 0.0354
I CULVERT LENGTH ALONG SLOPE 127.08 ft
* % % %k %k CULVERT DATA SUMMARY I R AR R R R R R R E A R R R EEE L & 3
BARREL SHAPE CIRCULAR
BARREL DIAMETER 2.00 ftt
BARREIL, MATERIAL CORRUGATED ALUMINUM
BARREL MANNING'S n 0.032
INLET TYPE CONVENTIONAL
INLET EDGE AND WALL SQUARE EDGE WITH HEADWALL
INLET DEPRESSION NONE




CURRENT DATE:
CURRENT TIME:

09-08-2006
10:10:02

FILE DATE:

3

09-08-2006

FILE NAME: A

I

TAILWATER

"ﬁ******

SIDE SLOPE H/V (X:1)

CHANNEL SLOPE V/H

(Er/ft)

MANNING'S n (.01-0.1)

CHANNEL INVERT ELEVATION
CULVERT NO.1 OUTLET INVERT ELEVATION

FLOW
(cfs)
0.00
1.40
2.80
4,20
5.60
7.00
8.40
g.80
11.20
12.60
14 .00

W.S.

E.

(Ft)

2728.
2728.
2729,
.08
2729.
2729.
2729.
2729.
.21
.23
.25

2729

27289
2729
2728

g0
89
04

11
14
16
19

FROUDE
NUMBER

Il I S T SRS o

.G00
.179
.239
.272
.293
.309
.323
.333
.341
.348
.354

DEPTH
(ft)

COO0OO0OOOQOODOOC

.00
.09
.14
.18
.21
.24
.26
.29
.31
.33
.35

VEL.
(£/s)

0.

00

2.03

B s B W W W W

.62
.03
.35
.61
.85
.05
.23
.40
.55

7
5
0.
0

REGULAR CHANNEL CROSS SECTION **%kkdkkkkhkkhkxkkn
BOTTOM WIDTH .00 ft

.0

050

.032
2728.
2728.

90 ft
00 ft

UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL

SHEAR
(psf)

HRPOOCOCOoOOOoOOOCO

.00
.29
.43
.55
.65
.74
.82
.89
.97
.03
.10

ROADWAY OVERTOPPING DATA

ROADWAY SURFACE

EMBANKMENT TOP WIDTH
CREST LENGTH

OVERTOPPING CREST ELEVATION

PAVED
35.00 ft
50.00 ft

2735.20 ft




] ® e ,

lj‘_f;RENT DATE: 11-27-2006 FILE DATE: 11-27-2006
RENT TIME: 17:14:15 FILE NAME: B

FHWA CULVERT ANALYSIS

HY-8, VERSION 6.1

SITE DATA CULVERT SHAPE, MATERIAL, INLET
INLET OUTLET CULVERT BARRELS
ELEV. ELEV. LENGTH SHAPE SPAN RISE MANNING INLET
(ft) (ft) (ft) MATERIAL (ft) (£t} n TYPE

2735,50 2732.00 125.55 2 CS8p 3.00 3.00 .032 CONVENTIONAL

1

Y OF CULVERT FLOWS (cfs) FILE: B DATE: 11-27-2006

LEV (ft) TOTAL 1 2 3 4 5 6 ROADWAY ITR
Ir2735.50 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 1
- 2736.40 9.1 9.1 0.0 0.0 0.0 0.0 0.0 0.00 1

2736.77 18.2 18.2 0.0 0.0 0.0 0.0 0.0 0.00 1
|2737.10 27.3 27.3 0.0 0.0 0.0 0.0 0.0 0.00 1

2737.41 36.4 36.4 0.0 0.0 0.0 0.0 0.0 0.00 1

2737.69 45.5 45.5 0.0 0.0 0.0 0.0 0.0 0.00 1

2737.96 54.6 54.6 0.0 0.0 0.0 0.0 0.0 0.00 1
'2738.49 63.7 63.7 0.0 0.0 0.0 0.0 0.0 0.00 1

2738.72 72.8 72.8 0.0 0.0 0.0 0.0 0.0 0.00 1
_ 2738.96 81.9 81.9 0.0 0.0 0.0 0.0 0.0 0.00 1
l2739.22 91.0 91.0 0.0 0.0 0.0 0.0 0.0 0.00 1

2742 .50 121.5  121.5 0.0 0.0 0.0 0.0 0.0 OVERTOPPING
lSUMMARY OF ITERATIVE SOLUTION ERRORS FILE: B DATE: 11-27-2006
' HEAD HEAD TOTAL FLOW % FLOW

ELEV (ft) ERROR (ft) FLOW {cfs) ERROR (cfs) ERROR
2735.50 0.000 0.00 0.00 0.00

' 2736.40 0.000 9.10 0.00 0.00
2736.77 0.000 18.20 0.00 0.00
2737.10 0.000 27.30 0.00 0.00
2737.41 0.000 36.40 0.00 0.00

l 2737.69 0.000 45.50 0.00 0.00
2737.96 0.000 54.60 0.00 0.00
2738.49 0.000 63.70 0.00 0.00

l 2738.72 0.000 72.80 0.00 0.00
' 2738.96 0.000 81.90 0.00 0.00
2739.22 0.000 91.00 0.00 0.00

|<1> TOLERANCE (ft) = 0.010 <2> TOLERANCE (%) = 1.000




% %k Kk

2
lURRENT DATE: 11-27-2006 FILE DATE: 11-27-2006
CURRENT TIME: 17:14:15 FILE NAME: B
. PERFORMANCE CURVE FOR CULVERT 1 - 2/({ 3.00 {(ft) BY 3.00 (ft}) CsP
DIS- HEAD- INLET OUTLET
l CHARGE WATER CONTROL CONTRCOL FLOW NORMAL CRIT. OQUTLET TW OUTLET ™
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH DEPTH DEPTH VEL, VEL.
{cfs) {£¢) {£c)y {£1) <F4> {(£t) (ft) {£t) (ft) (fps) (fps)
0.00 2735.50 0.00 0.00 O-NF 0.00 0.00 0.00 0.00 0.00 0.00
9.10 2736.40 0.90 0.90 1-S2n 0.64 0.66 0.56 0.42 4.97 3.07
18.20 2736.77 1.27 1.27 1-S2n 0.91 0.95 0.85 0.60 5.53 3.76
l 27.30 2737.10 1.60 1.60 1-82n i1.12 1.17 1.07 0.74 6.00 4 .22
36.40 2737.40 1.90 1.8%0 1-S82n 1.32 1.36 1.26 0.86 6.47 4.56
45.50 2737.68 2.18 2.18 1-82n 1.50 1.53 1.43 0.96 6.83 4,885
l 54.60 2737.96 2.46 2.46 1-S8S2n 1.68 1.68 1.58 1.05 7.22 5.09
63.70 2738.49 2.73 2.89 2-M2c 1.86 1.83 1.83 1.13 7.06 5.31
72.80 2738.72 3.00 3.22 2-M2c 2.04 1.96 1.96 1.20 7.47 5.50
B1.90 2738.96 3.29 3.46 2-M2cC 2.24 2.08 2.08 1.27 7.82 5.68
l 91.00 2739.22 3.60 3.72 2-M2c¢ 2.49 2.1¢9 2.19%9 1.33 8.25 5.84
El. inlet face invert 2735.50 ft El. outlet invert 2732.00 ft
I El. inlet throat invert 0.00 ft El. inlet crest 0.00 ft

LE R R &

SITE DATA ***+* CULVERT INVERT **%%%kkkxkkxkkxk

INLET STATION
INLET ELEVATION

OUTLET STATION
OUTLET ELEVATION
NUMBER OF BARRELS
SLOPE (V/H)

CULVERT LENGTH ALONG SLOPE

0.00 ft
2735.50 ft
125.50 ft
2732.00 ft
2
0.0279
125.55 ft

CULVERT DATA SUMMARY ***kkkkkkkxkk kst hhhtrrdsn

BARREL SHAPE
BARREL DIAMETER
BARREL MATERIAL
BARREL MANNING'S n

INLET TYPE

INLET EDGE AND WALL
INLET DEPRESSION

CIRCULAR

3.00 ft
CORRUGATED ALUMINUM

0.032

CONVENTIONAL
SQUARE EDGE WITH HEADWAL

NONE




3

lURRENT DATE: 11-27-2006 . FILE DATE: 11-27-2006
CURRENT TIME: 17:14:15 FILE NAME: B

-

TATILWATER

***%%% REGULAR CHANNEL CROSS SECTION ****sk%kk##ksu+

BOTTOM WIDTH 5.00 ft
SIDE SLOPE H/V (X:1) 5.0
CHANNEL SLOPE V/H (ft/ft) 0.020
MANNING'S n (.01-0.1) 0.032
CHANNEL INVERT ELEVATICN 2732.00 ft

CULVERT NO.1 OUTLET INVERT ELEVATION 2732.00 ft

*kxkkx* UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL

FLOW W.S.E. FROUDE DEPTH VEL. SHEAR
(cfs) (ft) NUMBER (ft) (£/s) (psf)
0.00 2732.00 0.000 0.00 0.00 0.00
9.10 2732.42 0.837 0.42 3.07 0.52
18.20 2732.60 0.853 0.60 3.76 0.75
27.30 2732.74 0.862 0.74 4,22 0.93
36.40 2732.86 0.868 0.86 4.56 1.07
45 .50 2732.96 0.873 0.96 4.85 1.20
54 .60 2733.05 0.878 1.05 5.09 1.31
63.70 2733.13 0.881 1.13 5.31 1.41
72.80 2733.20 0.884 1.20 5.50 1.50
81.90 2733.27 0.887 1.27 5.68 1.59
91.00 2733.33 0.890 1.33 5.84 1.67
ROADWAY OVERTOPPING DATA
ROADWAY SURFACE PAVED
EMBANKMENT TOP WIDTH 20.00 ft
CREST LENGTH 50.00 ft
OVERTOPPING CREST ELEVATION 2742.50 ft




i ° o 1

URRENT DATE: 09-03-2006 FILE DATE: 09-03-2006
SCURRENT TIME: 13:48:45 FILE NAME: C

' FHWA CULVERT ANALYSIS

HY-8, VERSION 6.1

' C SITE DATA CULVERT SHAPE, MATERIAL, INLET
U
L INLET OUTLET CULVERT | BARRELS
'l v ELEV. ELEV. LENGTH SHAPE SPAN RISE MANNING  INLET
NO. (ft) (ft) {ft) MATERIAL (ft) (£L) n TYPE
1 |2756.00 2752.00 85.09 1 CSP 2.00 2.00 .032 CONVENTIONAL
2 .
3
4
5
6
;UMMARY OF CULVERT FLOWS (cfs) FILE: C DATE: 09-03-2006
ELEV (ft) TOTAL 1 2 3 4 5 6 ROADWAY ITR
'2756.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 1
W 5756.54 1.4 1.4 0.0 0.0 0.0 0.0 0.0 0.00 1
2756.76 2.8 2.8 0.0 0.0 0.0 0.0 0.0 0.00 1
I275s.95 4.2 4.2 0.0 0.0 0.0 0.0 0.0 0.00 1
2757.13 5.6 5.6 0.0 0.0 0.0 0.0 0.0 0.00 1
2757.30 7.0 7.0 0.0 0.0 0.0 0.0 0.0 0.00 1
2757.45 8.4 8.4 0.0 0.0 0.0 0.0 0.0 0.00 1
l2757.61 9.8 9.8 0.0 0.0 0.0 0.0 0.0 0.00 1
= 2757.76 11.2 11.2 0.0 0.0 0.0 0.0 0.0 0.00 1
2757.91 12.6 12.6 0.0 0.0 0.0 0.0 0.0 0.00 1
|2758.07 14.0 14.0 0.0 0.0 0.0 0.0 0.0 0.00 1
2762.00 25.7 25.7 0.0 0.0 0.0 0.0 0.0 OVERTOPPING
SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: C DATE: 09-03-2006
. HEAD HEAD TOTAL FLOW % FLOW
ELEV (ft) ERROR (ft) FLOW {(cfs) ERROR (cfs) ERROR
2756.00 0.000 0.00 0.00 0.00
' 2756 .54 0.000 1.40 0.00 0.00
2756.76 0.000 2.80 0.00 0.00
2756.95 0.000 4.20 0.00 0.00
2757.13 0.000 5.60 0.00 0.00
l 2757.30 0.000 7.00 0.00 0.00
2757.45 0.000 8.40 0.00 0.00
; 2757.61 0.000 9 .80 0.00 0.00
l 2757.76 0.000 11.20 0.00 0.00
2757.91 0.000 12.60 0.00 0.00
2758.07 0.000 14.00 0.00 0.00
l<1> TOLERANCE (ft) = 0.010 <2> TOLERANCE (%) = 1.000



2

l:URRENT DATE: 09-03-2006 FILE DATE: 09-03-2006
CURRENT TIME: 13:48:45 FILE NAME: C

' PERFORMANCE CURVE FOR CULVERT 1 - 1( 2.00 (ft) BY 2.00 {(ft}) CSP

DIS- HEAD- INLET OUTLET
' CHARGE WATER CONTROL CONTROL FLOW NORMAL CRIT. OUTLET W QUTLET W
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH DEPTH DEPTH VEL. VEL.
(cfs) (ft) (ft) (ft) <F4> (ft) (ft) (£t) (ft) (fps) (fps)
0.00 2756.00 0.00 0.00 O-NF 0.00 0.00 0.00 0.00 0.00 0.00
1.40 2756.54 0.54 0.54 1-52n 0.35 0.41 0.21 0.11 8.57 2.25
2.80 2756.76 0.76 0.76 1-82n .50 0.58 0.38 0.17 6.67 2.87
l 4.20 2756.95 0.95 0.95 1-82n 0.62 0.71 0.51 0.21 6.53 3.29
5.60 2757.13 1.13 1.13 1-82n 0.72 0.83 0.63 0.25 6.60 3.62
7.00 2757.30 1.30 1.320 1-S2n 0.82 0.93 0.73 0.28 6.67 3.88
' 8.40 2757.45 1.45 1.45 1-52n 0.90 1.03 0.83 0.31 6.82 4.11
9.80 2757.61 1.561 1.61 1-S2n 0.99 1.12 0,92 0.34 6.99 4.32
11.20 2757.76 1.76 1.76 1-S2n 1.07 1.20 1.00 0.36 7.13 4 .50
12.60 2757.91 1.91 1.91 1-52n 1.15 1.27 1.07 0.39 7.35 4 .66
' 14.00 2758.07 2.07 2.07 5-82n 1.23 1.34 1.14 0.41 7.54 4 .82
El. inlet face invert 2756.00 ft El. outlet invert 2752.00 ft
L El. inlet throat invert 0.00 ft El. inlet crest 0.00 ft
l**‘** SITE DATA % %k k% CULVERT INVERT khkkhhhkikhkhkhxdhkt
INLET STATION 0.00 ft
INLET ELEVATION 2756.00 ft
OUTLET STATION 85.00 ft
' OUTLET ELEVATION 2752.00 ft
NUMBER OF BARRELS 1
SLOPE (V/H) 0.0471
l CULVERT LENGTH ALONG SLOPE 85.09 ft

*xkk** CULVERT DATZA SUMMARY **%kkkkhkdkkhkhkdkhkhhhhhhkknsk

BARREL SHAPE CIRCULAR

BARREL DIAMETER 2.00 ft

BARREL MATERIAL CORRUGATED ALUMINUM
BARREL MANNING'S n 0.032

INLET TYPE CONVENTIONAL

INLET EDGE AND WALL SQUARE EDGE WITH HERDWALL
INLET DEPRESSION NONE

---r-‘-



URRENT DATE: 09-03-2006 FILE DATE:
CURRENT TIME: 13:48:45 FILE NAME:

3

09-03-2006
c

TATLWATER

*x%*** REGULAR CHANNEL CROSS SECTION ** %% %%k k%% x+***

BOTTOM WIDTH 5.00 ft
SIDE SLOPE H/V (X:1) 5.0
CHANNEL SLOPE V/H (ft/ft) 0.050
MANNING'S n (.01-0.1) 0.032
CHANNEL INVERT ELEVATION 2752.00 ft

CULVERT NC.1 OUTLET INVERT ELEVATION 2752.00 ft

- e s =m

*xkkkxk*x JNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL

FLOW W.S.E. FROUDE DEPTH VEL. SHEAR
(cfs) (ft) NUMBER (ft) (f/s) (psf)
0.00 2752.00 0.000 0.00 0.00 0.00
1.40 2752.11 1.187 0.11 2.25 0.35
2.80 2752.17 1.236 0.17 2.87 0.52
4.20 2752.21 1.263 0.21 3.29 0.66
5.60 27%2.25 1.279 0.25 3.62 0.77
7.00  2752.28 1.291 0.28 3.88 0.88
8.40 2752.31  1.300 0.31 4.11 0.97
9.80 2752.34 1.307 0.34 4.32 1.06
11.20 2752.36 1.313 0.36 4.50 1.14
12.60  2752.39 1.318 0.39 4,66 1.21
14.00 2752.41 1.322 0.41 4.82 1.28
ROADWAY OVERTOPPING DATA
ROADWAY SURFACE PAVED
EMBANKMENT TOP WIDTH 24.00 ft
CREST LENGTH 50.00 ft
OVERTOPPING CREST ELEVATION 2762.00 ft
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URRENT DATE: 09-03-2006 FILE DATE: 09-03-2006
URRENT TIME: 13:49:29 FILE NAME: D
l , FHWA CULVERT ANALYSIS
HY-8, VERSION 6.1
C SITE DATA - CULVERT SHAPE, MATERIAL, INLET
U
L INLET OQUTLET CULVERT | BARRELS
v ELEV. ELEV. LENGTH SHAPE SPAN RISE MANNING  INLET
NO. (ft) (Ft) (ft) MATERIAL (ft) (ft) n TYPE
1 |2752.00 2748.00 139.06 1 CSP 1.50 1.50 .032 CONVENTIONAL
2
3
4
5
6
'UMMARY OF CULVERT FLOWS (cfs) FILE: D DATE: 09-03-2006
ELEV (ft) TOTAL 1 2 3 4 5 6 ROADWAY ITR
l2752.oo 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 1
% 2752.52 0.8 0.8 0.0 0.0 0.0 0.0 0.0 0.00 1
2752.74 1.6 1.6 0.0 0.0 0.0 0.0 0.0 0.00 1
l2752.91 2.4 2.4 0.0 0.0 0.0 0.0 0.0 0.00 1
2753.07 3.2 3.2 0.0 0.0 0.0 0.0 0.0 0.00 1
2753.22 4.0 4.0 0.0 0.0 0.0 0.0 0.0 0.00 1
2753.34 4.8 4.8 0.0 0.0 0.0 0.0 0.0 0.00 1
l2753.47 5.6 5.6 0.0 0.0 0.0 0.0 0.0 0.00 1
27563.59 6.4 6.4 0.0 0.0 0.0 0.0 0.0 0.00 1
2753.73 7.2 7.2 0.0 0.0 0.0 0.0 0.0 0.00 1
2753.79 8.0 8.0 0.0 0.0 0.0 0.0 0.0 0.00 1
275%6.00 9.1 9.1 0.0 0.0 0.0 0.0 0.0 OVERTOPPING
SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: D DATE: 09-03-2006
' HEAD HEAD TOTAL FLOW % FLOW
ELEV (ft) ERROR (ft) FLOW (cfs) ERROR (cfs) ERROR
2752.00 0.000 0.00 0.00 0.00
' 2752.52 0.000 0.80 0.00 0.00
2752 .74 0.000 1.60 0.00 0.00
2752.91 0.000 2.40 0.00 0.00
2753.07 0.000 3.20 0.00 0.00
l 2753.22 0.000 4.00 0.00 0.00
2753 .34 0.000 4.80 0.00 0.00
2753.47 0.000 5.60 0.00 0.00
l 2753.59 0.000 6.40 0.00 0.00
2753.73 0.000 7.20 0.00 0.00
2753.79 0.000 8.00 0.00 0.00
|<1> TOLERANCE (ft) = 0.010 <2> TOLERANCE (%) = 1.000
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URRENT DATE: 09-03-2006 FILE DATE: 05-03-2006
CURRENT TIME: 12:49:29 FILE NAME: D
l PERFORMANCE CURVE FOR CULVERT 1 1( 1.50 (ft) BY 1.50 (ft)) CsP
DIS- HEAD- INLET OUTLET

CHARGE WATER CONTRCL CONTROL FLOW NORMAIL, CRIT. OUTLET TW QUTLET TW
FLOW ELEV, DEPTH DEPTH TYPE DEPTH DEPTH DEPTH DEPTH VEL. VEL.
(cfs) (ft) (ft) (£t) «Fa> (ft) (ft) (£€) (ft) (fps) {fps)
l 0.00 2752.00 0.00 0.00 O-NF 0.00 0.00 0.00 0.00 0.00 0.00
0.80 2752.,52 0.45 0.52 2-M2c 0.33 0.323 0.33 0.10 2.84 1.37
1.60 2752 .74 0.63 0.74 2-M2cC 0.48 0.47 0.47 0.16 3.37 1.75
2.40 2752.91 0.80 0.91 2-M2c 0.5%8 0.58 0.58 0.20 3.76 2.01
3.20 2753.07 0.95 1.07 2-M2c 0.70 0.68 0.68 0.23 4.13 2.21
4,00 2753.22 1.09 1.22 2-M2c 0.79 0.76 0.76 0.27 4.42 2.38
4.80 2753.,34 1.22 1.34 2-M2ZcC 0.89 0.84 0.84 0.29 4,72 2.52
5.60 2753.47 1.36 1.47 2-M2c 0.99 .91 0.91 0.32 4.98 2.65
6.40 2753.59 1.49 1.59 2-M2c 1.10 0.97 0.97 0.34 5.27 2.76
7.20 2753.73 1.64 1.73 2-M2c¢ 1.23 1.04 1.04 0.37 5.52 2.86
B.00 2753.7% 1.79 0.82 2-M2c 1.50 1.09 1.09 0.39 5.79 2.95

El. inlet face invert 2752.00 ft El. outlet invert 2748.00 ft
El. inlet throat invert 0.00 ft El. inlet crest 0.00 ft

CIRCULAR

1.50 ft

0

2752.
139.
2748.

1

C.
139.

CORRUGATED ALUMINUM
0.032

CONVENTIONAL
SQUARE EDGE WITH HEADWALL
NONE

x%x*% STITE DATA **#*%% CULVERT INVERT ****##&skkxssi*k
INLET STATION
INLET ELEVATION
OUTLET STATION
OUTLET ELEVATION
NUMBER OF BARRELS
SLOPE (V/H)
CULVERT LENGTH ALONG SLOPE

.00 £t

00 ft
00 ft
00 ft

0288
06 ft

*k** CULVERT DATA SUMMARY #hkkkkhkkkkkhkdhkkkkrkkkdhk
BARREL SHAPE

BARREL DIAMETER
BARREL MATERIAL
BARREL MANNING'S n
INLET TYPE
INLET EDGE AND WALL
INLET DEPRESSTION




URRENT

CURRENT TIME:

DATE:

09-03-2006
13:49:29

3

FILE DATE: 09-03-2006
FILE NAME: D

TATILWATER

- . ws

khk Kk kA AKX

Jkkkkk

SIDE SLOPE H/V (X:1)

CHANNEL SLOPE V/H

(fr/ft)

MANNING'S n (.01-0.1)

CHANNEL INVERT ELEVATION
CULVERT NO.1 OUTLET INVERT ELEVATION

FLOW
(cfs)
.00
.80
.60
.40
.20
.00
.80
.60
.40
.20
.00

TNk b WN=ROO

W.S.

E.

(ft)

2748.
2748.
2748.

2748
2748

2748.
2748,
2748.
2748,
27748 .
.39

2748

60
10
16

.20
.23

27
29
32
34
37

FROUDE
NUMBER

CO0COoOQOOCOOC

.000
.746
.778
. 795
. 805
.813
.819
.824
.828
.831
.834

DEPTH
(ft)

COO0O0O0COO0OO0OOOQ

.00
.10
.16
.20
.23
.27
.29
.32
.34
.37
.39

VEL.
(£/s)

MMM NMNMMONNREREO

Q0

.37
.75
.01
.21
.38
.52
.65
.76
.86
.95

5
5.
0.
0.

2748.
2748.

REGULAR CHANNEL CROSS SECTION **x#*k*kxkxkkkhhhk

BOTTOM WIDTH .00 ft

0

020
032
00 ft
o0 ft

UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL

SHEAR
(psE)

COC OO0 O0OQO0

.00
.13
.20
.25
.29
.33
.37
.40
.43
.46
.49

ROADWAY OVERTOPPING DATA

ROADWAY SURFACE

EMBANKMENT TOP WIDTH
CREST LENGTH

OVERTOPPING CREST ELEVATICN

PAVED
24.00 ft
50.00 ft

2756.00 ft
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URRENT DATE: 09-03-2006 FILE DATE: 09-03-2006
URRENT TIME: 13:50:33 FILE NAME: E
' FHWA CULVERT ANALYSIS
HY-8, VERSION 6.1
' C SITE DATA CULVERT SHAPE, MATERIAL, INLET
U
L INLET OUTLET CULVERT | BARRELS
v ELEV. ELEV. LENGTH SHAPE SPAN RISE MANNING  INLET
' NO. (ft) (ft) (ft) MATERIAL (Ft) (ft) n TYPE
1 |2745.00 2742.60 59.05 | 1 CSP 2.00 2.00 .032 CONVENTIONAL
2
3
4
5
6
'UMMARY OF CULVERT FLOWS (cfs) FILE: E DATE: 09-03-2006
ELEV (ft) TOTAL 1 2 3 4 5 6 ROADWAY ITR
l2745.oo 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 1
2745.51 1.2 1.2 0.0 0.0 0.0 0.0 0.0 0.00 1
2745.70 2.4 2.4 0.0 0.0 0.0 0.0 0.0 0.00 1
2745.88 3.6 3.6 0.0 0.0 0.0 0.0 0.0 0.00 1
I2’746.04 4.8 4.8 0.0 0.0 0.0 0.0 0.0 0.00 1
2746.19 6.0 6.0 0.0 0.0 0.0 0.0 0.0 0.00 1
2746.32 7.2 7.2 0.0 0.0 0.0 0.0 0.0 0.00 1
'2746.46 8.4 8.4 0.0 0.0 0.0 0.0 0.0 0.00 1
2746.59 9.6 9.6 0.0 0.0 0.0 0.0 0.0 0.00 1
. 2746.72 10.8 10.8 0.0 0.0 0.0 0.0 0.0 0.00 1
'2746.85 12.0 12.0 0.0 0.0 0.0 0.0 0.0 0.00 1
2749.00 22.7 22.7 0.0 0.0 0.0 0.0 0.0 OVERTOPPING
l SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: E DATE: 09-03-2006
I HEAD HEAD TOTAL FLOW $ FLOW
ELEV (ft) ERROR (ft) FLOW (cfs) ERROR (cfs) ERROR
2745.00 0.000 0.00 0.00 0.00
l 2745.51 0.000 1.20 0.00 0.00
2745.70 0.000 2.40 0.00 0.00
2745 .88 0.000 3.60 0.00 ¢.00
2746.04 0.000 4.80 0.00 0.00
l 2746.19 0.000 6.00 0.00 0.00
2746.32 0.000 7.20 0.00 0.00
2746 .46 0.000 8.40 0.00 0.00
l 2746.59 0.000 9.60 0.00 0.00
2746.72 0.000 10.80 0.00 0.00
2746.85 0.000 12.00 0.00 0.00
I<1> TOLERANCE (ft) = 0.010 <2> TOLERANCE (%) = 1.000
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lURRENT DATE: 09-03-2006 FILE DATE: 09-03-2006
CURRENT TIME: 13:50:33 FILE NAME: E
l PERFORMANCE CURVE FOR CULVERT 1 - 1{ 2.00 (ft) BY 2.00 (ft)) Csp
DIS- HEAD- INLET OUTLET
' CHARGE WATER CONTROL CONTROL FLOW NORMAL CRIT. OQUTLET TW OUTLET W
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH DEPTH DEPTH VEL. VEL.
(cfs) (ft) (ft) (ft) <Fd> (ft) (ft) (ft) {ft) (fps} (fps)
0.00 2745.00 0.00 0.00 O-NF 0.00 0.00 0.00 0.00 0.00 0.00
1.20 2745.51 0.51 0.51 1-S2n 0.33 0.37 0.27 0.13 4 .53 1.5¢9
2.40 2745.70 0.70 0.70 1-52n 0.48 0.53 0.47 0.20 4 .21 2.01
' 3.60 2745.88 0.88 0.88 1-82n 0.60 0.66 0.46 0.25 6.57 2.30
4 .80 2746.04 1.04 1.04 1-S2n 0.69 0.77 0.57 0.29 6.51 2.52
6.00 2746.19 1.19 1.19 1-82n 0.78 0.86 0.66 0.33 6.59 2.70
' 7.20 2746.33 1.33 1.33 1-8S2n 0.86 0.95 0.75 0.37 6.69 2.86
8.40 2746.46 1.46 1.46 1-S2n 0.94 1.03 0.83 0.40 6.82 3.00
9.60 2746.59 1.59 1.59 1-82n 1.02 1.10 0.90 0.43 6.96 3.12
10.80 2746.72 1.72 1.72 1-82n 1.08 1.18 0.98 0.46 7.09 3.23
12.00 2746.85 1.85 1.85 1-S2n 1.17 1.24 1.04 0.48 7.26 3.33
El. inlet face invert 2745.00 ft El. outlet invert 2742.60 ft
l El. inlet thrcat invert 0.00 ft El. inlet crest 0.00 ft
'**** SITE DA'I‘A *kkhkk*k CU'LVERT INVE:RT IR A RS EERERE X EER X
INLET STATICN 0.00 ft
INLET ELEVATION 2745.00 ft
QUTLET STATION 59.00 ft
l QUTLET ELEVATION 2742 .60 ft
NUMBER OF BARRELS 1
- SLOPE (V/H) Q.0407
l CULVERT LENGTH ALONG SLOPE §59.05 ft
**k**x% CULVERT DATA SUMMARY ***%kkkhkdkhkhkdkhkkdkhkkkhkkhk
l BARREL SHAPE CIRCULAR
BARREL DIAMETER 2.00 ft
’ BARREIL, MATERIAL CORRUGATED ALUMINUM
BARREIL, MANNING'S n 0.032
' INLET TYPE CONVENTIONAL
INLET EDGE AND WALL SQUARE EDGE WITH HEADWALL
l INLET DEPRESSION NONE



ILURRENT DATE: 09-03-2006 FILE DATE: 09-03-2006
CURRENT TIME: 13:50:33 FILE NAME: E

3

I

TAILWATER

*%*%*%x* REGULAR CHANNEL CROSS SECTION *#*kkkhkdhsshkk

BOTTOM WIDTH 5.00 ft
SIDE SLOPE H/V (X:1) 5.0
CHANNEL SLOPE V/H (ft/ft) ©0.020
MANNING'S n (.01-0.1) 0.032
CHANNEL INVERT ELEVATION 2742 .60 ft

CULVERT NO.1 OUTLET INVERT ELEVATION 2742.60 ft

**%kxx4x UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL

FLOW W.S.E. FROUDE DEPTH VEL. SHEAR
(cfs) (ft) NUMBER (ft) (£/s) {(psf)
0.00 2742.60 0.000 0.00 0.00 . 0.00
1.20 2742.73 0.765 0.13 1.59 0.17
2.40 2742.80 0.795 0.20 2.01 0.25
3.60 2742.85 0.810 0.25 2.30 0.31
4.80 2742.89 0.819 0.29 2.52 0.37
6.00 2742.93  0.826 0.33 2.70 0.42
7.20 2742.97 0.831 0.37 2.86 0.46
8.40 2743.00 0.835 0.40 3.00 0.50
9.60 2743.03 0.838 0.43 3.12 0.54
10.80 27432.06 0.841 0.46 3.23 0.57
12.00 2743.08 0.844 0.48 3.33 0.61
ROADWAY OVERTOPPING DATA
ROADWAY SURFACE PAVED
EMBANKMENT TOP WIDTH 24.00 ft
CREST LENGTH ' 50.00 ft
OVERTOPPING CREST ELEVATION 2749.00 ft
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1
CURRENT DATE: 09-03-2006 FILE DATE: 09-03-2006
URRENT TIME: 13:51:07 FILE NAME: F
l FHWA CULVERT ANALYSIS
HY-8, VERSION 6.1
l c SITE DATA CULVERT SHAPE, MATERIAL, INLET
U
L INLET OUTLET CULVERT | BARRELS
' v ELEV. ELEV. LENGTH SHAPE SPAN RISE MANNING  INLET
NO. {ft) (fL) (ft) MATERIAL (££) (fr) n TYPE
1 [2740.00 2737.80 68.54 | 1 CSP 2.00 2.00 .032 CONVENTIONAL
2
[E
4
5
I
EUMMARY OF CULVERT FLOWS (cfs) FILE: F DATE: 09-03-2006
ELEV (ft) TOTAL 1 2 3 4 5 6 ROADWAY ITR
' 2740.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 1
2740.48 1.0 1.0 0.0 0.0 0.0 0.0 0.0 0.00 1
2740.65 2.0 2.0 0.0 0.0 0.0 0.0 0.0 0.00 1
l 2740.80 3.0 3.0 0.0 0.0 0.0 0.0 0.0 0.00 1
2740.94 4.0 4.0 0.0 0.0 0.0 0.0 0.0 0.00 1
2741.07 5.0 5.0 0.0 0.0 0.0 0.0 0.0 0.00 1
2741.19 6.0 6.0 0.0 0.0 0.0 0.0 0.0 0.00 1
'2741.31 7.0 7.0 0.0 0.0 0.0 0.0 0.0 0.00 1
2741 .42 8.0 8.0 0.0 0.0 0.0 0.0 0,0 0.00 1
2741 .53 9.0 9.0 0.0 0.0 0.0 0.0 0.0 0.00 1
'2741.64 10.0 10.0 0.0 0.0 0.0 0.0 0.0 0.00 1
2744 .00 21.0 21.0 0.0 0.0 0.0 0.0 0.0 OVERTOPPING
SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: F DATE: 09-03-2006
l HEAD HEAD TOTAL FLOW % FLOW
ELEV (ft) ERROR (ft) FLOW (cfs) ERROR (cfs) ERROR
2740.00 0.000 0.00 0.00 0.00
l 2740.48 0.000 1.00 0.00 0.00
2740.65 0.000 2.00 0.00 0.00
2740.80 0.000 3.00 0.00 0.00
2740.94 0.000 4.00 0.00 0.00
' 2741.07 0.000 5.00 0.00 0.00
2741.19 0.000 6.00 0.00 0.00
2741.31 0.000 7.00 0.00 0.00
l 2741.42 0.000 8.00 0.00 0.00
2741.53 0.000 9.00 0.00 0.00
2741.64 0.000 10.00 0.00 0.00
I<1> TOLERANCE (ft) = 0.010 <2> TOLERANCE (%) = 1.000
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l:URRENT DATE: 09-03-2006 FILE DATE: 09-03-2006
CURRENT TIME: 13:51:07 FILE NAME: F
r PERFORMANCE CURVE FOR CULVERT 1 - 1( 2.00 (ft}) BY 2.00 (ft)) Csp
DIS- HEAD- INLET OUTLET
l CHARGE WATER CONTROL CONTRQOL FLOW NCRMAL CRIT. OUTLET ™ OUTLET ™
FL.OW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH DEPTH DEPTH VEL. VEL.
(cfs) (ft) (ft) (ft) <F4> (ft) (ft) (ft) (ft) (fps) (fps)
l 0.00 2740.00 0.00 0.00 O-NF 0.00 0.00 0.00 0.00 0.00 0.00
1.00 2740.48 0.48 0.48 1-82n 0.32 0.33 0.23 0.12 6.27 1.49
2.00 2740.65 0.65 0.65 1-82n 0.46 0.48 0.38 0.18 4.75 1.89
l 3.00 2740.80 0.80 0.80 1-82n 0.57 0.60 0.50 0.23 4.79 2.17
4.00 2740.94 0.94 0.94 1-82n .67 0.69 0.59 0.27 5.10 2.38
5.00 2741.07 1.07 1.07 1-82n 0.75 0.79 0.69 0.30 5.23 2.58
. 6.00 2741.19 1.19 1.19 1-52n 0.83 0.86 0.76 0.33 5.45 2.70
7.00 2741.31 1.31 1.31 1-82n 0.91 0.93 0.83 0.36 5.65 2.84
8.00 2741.42 1.42 1.42 1-52n 0.98 1.01 0.91 0.39 5.78 2.95
9.00 2741.53 1.53 1.53 1-52n 1.05 1.07 0.97 0.42 5.98 3.06
l 10.00 2741.64 1.64 1.64 1-52n 1.12 1.13 1.03 0.44 6.15 3.16
El. inlet face invert 2740.00 ft El. outlet invert 2737.80 ft
. El. inlet throat invert 0.00 ft El. inlet crest 0.00 ft
.**** SITE DATA ****x*x (CULVERT INVERT ***%%xxkkkkkkxkk
INLET STATION 0.00 ft
INLET ELEVATION 2740.00 ft
OUTLET STATION - 68.50 ft
l OUTLET ELEVATION ' 2737.80 ft
NUMBER OF BARRELS 1
SLOPE (V/H) 0.0321
l CULVERT LENGTH ALONG SLOPE 68.54 ft
*k*kx CULVERT DATA SUMMARY *%*kkhkkdkhkkhdkkkdhkhhhdhhhk
BARREL SHAPE CIRCULAR
l BARREL DIAMETER 2.00 ft
BARREL MATERIAL CORRUGATED ALUMINUM
BARREL MANNING'S n 0.032
l INLET TYPE CONVENTIONAL
INLET EDGE AND WALL SQUARE EDGE WITH HEADWALL
l INLET DEPRESSION NONE



I ¢ e

URRENT DATE: 0%-03-2006 FILE DATE: 08-03-2006
CURRENT TIME: 13:51:07 FILE NAME: F

3

TATLWATER

I****** REGULAR CHANNEL CROSS SECTION ***kk#*akxkkhsxx

BOTTOM WIDTH 5.00 ft
SIDE SLOPE H/V (X:1) 5.0
l CHANNEL SILOPE V/H (ft/ft) 0.020
MANNING'S -n (.01-0.1) 0.032
CHANNEL INVERT ELEVATION 2737.80 ft
| CULVERT NO.1 OUTLET INVERT ELEVATION 2737.80 ft

*xkxkkk UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL

FLOW W.S.E. FROUDE DEPTH VEL. SHEAR
(cfs) (ft) NUMBER (ft) (£/s) (psf)
.00 2737.80 .000 .00 .00 .00
.00  2737.92 .757 .12 .49 .15
.00 2737.98 .788 .18 .89 .22
.00 2738.03 .803 .23 .17 .28
.00  2738.07 .813 .27 .38 .33
.00  2738.10 .820 .30 .55 .38
.00 2738.13 .826 .33 .70 .42
.00 2738.16 .830 .36 .84 .45
.00  2738.19 .834 .39 .95 .49
.00 2738.22 .837 .42 .06 .52
.00 2738.24 .839 .44 .16 .55

Swvwoe-JaUnbe WNRO
COO0OO0OO0OOQOOCOCCOCCQ
COCOOODODOOO OO
WWhNRNMNMNMNEFR =O
COOOQOOOOOOQO

H

ROADWAY OVERTOPPING DATA

ROADWAY SURFACE PAVED

CREST LENGTH 50.00 ft
OVERTOPPING CREST ELEVATION 2744.00 ft

I EMBANKMENT TCP WIDTH 24.00 ft



1

URRENT DATE: 09-03-2006 FILE DATE: 09-03-2006
URRENT TIME: 13:51:39 FILE NAME: G
F FHWA CULVERT ANALYSIS
HY-8, VERSION 6.1
l C SITE DATA CULVERT SHAPE, MATERIAL, INLET
U
L INLET OUTLET CULVERT | BARRELS
v ELEV. ELEV. LENGTH SHAPE SPAN RISE MANNING INLET
NO. (ft) (ft) {ft) MATERIAL (ft) (ft) n TYPE
1 {2732.60 2730.00 116.33 1 CSPp 1.50 1.50 .032 CONVENTIONAL
2
3
4
5
6
‘U—MMARY OF CULVERT FLOWS (cfs) FILE: G DATE: 09-03-2006
ELEV (ft) TOTAL 1 2 3 4 5 & ROADWAY ITR
l2732.60 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 1
2733.10 0.8 0.8 0.0 0.0 0.0 0.0 0.0 0.00 1
2733.32 1.6 1.6 0.0 0.0 0.0 0.0 0.0 0.00 1
l2733.50 2.4 2.4 0.0 0.0 0.0 0.0 0.0 0.00 1
2733.66 3.2 3.2 0.0 0.0 0.0 0.0 0.0 0.00 1
2733.80 4.0 4.0 0.0 0.0 0.0 0.0 0.0 0.00 1
2733.93 4.8 4.8 0.0 0.0 0.0 0.0 0.0 0.00 1
'2"734.07 5.6 5.6 0.0 0.0 0.0 0.0 0.0 0.00 1
2734.25 6.4 6.4 0.0 0.0 0.0 0.0 0.0 0.00 1
2734.49 7.2 7.2 0.0 0.0 0.0 0.0 0.0 0.00 1
l2734.58 8.0 8.0 0.0 0.0 0.0 0.0 0.0 0.00 1
2736.40 15.1 15.1 0.0 0.0 0.0 0.0 0.0 OVERTOPPING
SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: G DATE: 09-03-2006
l HEAD HEAD TOTAL FLOW % FLOW
ELEV (ft) ERROR (ft) FLOW (cfs) ERROR (cfs) ERROR
2732.60 0.000 0.00 0.00 0.00
' 2733.10 0.000 0.80 0.00 0.00
2733.32 0.000 1.60 0.00 0.00
2733.50 0.000 2.40 0.00 0.00
2733.66 0.000 3.20 0.00 0.00
' 2733.80 0.000 4.00 0.00 0.00
2733.93 0.000 4.80 0.00 0.00
2734 .07 0.000 5.60 0.00 0.00
l 2734.25 0.000 6.40 0.00 0.00
2734.49 0.000 7.20 0.00 0.00
2734.58 0.000 8.00 0.00 0.00
l<1> TOLERANCE (ft) = 0.010 <2> TOLERANCE (%) = 1.000




2
lURRENT DATE: 09-03-2006 . FILE DATE: 09-03-2006
CURRENT TIME: 13:51:39 FILE NAME: G
I PERFORMANCE CURVE FOR CULVERT 1 -~ 1( 1.50 (ft) BY 1.50 (ft)) csP
DIS- HEAD- INLET OUTLET

CHARGE WATER CONTROL CONTROL FLOW NORMAIL CRIT. OQUTLET TW QUTLET TW
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH DEPTH DEPTH VEL. VEL.

{cfs) (ft) (ft) (ft) <F4> (ft) (ft) (fr) (ft) (fps) (fps)
0.00 2732.60 0.00 0.00 O-NF 0.00 0.00 0.00 1.20 0.00 0.00
0.80 2733.10 Q.45 0.50 3-M1lt Q.35 Q.33 1.29 1.29 .50 1.71
1.60 2733.32 0.64 0.72 3-Mlt 0.51 0.47 1.33 1.33 0.97 2.20
2.40 2733.50 0.80 0.90 3-Mlt 0.63 0.58 1.36 1.36 1.42 2.53
3.20 2733.66 0.95 1.06 3-Mlt 0.75 0.68 1.39 1.39 1.86 2.79
4.00 2733.80 1.09 1.20 3-M1t 0.86 0.76 1.42 1.42 2.33 3.01
4.80 2733.93 1.23 1.33 3-Mlt 0.97 0.84 1.44 1.44 2.77 3.19
5.60 2734.07 1.36 1.47 3-M1lt 1.09 0.91 1l.46 1.4¢ 3.21 3.35
6.40 2734.26 1.50 1.65 3-M1it 1.24 0.97 1.48 1.49 3.64 3.50
7.20 2734 .49 1.64 1.89 3-Mif 1.50 1.04 1.50 1.50 4.07 3.63
8.00 2734.58 1.80 1.98 3-M1f 1.50 1.08 1.50 1.52 4.53 3.75

El. inlet face invert 2732.60 ft El. outlet invert 2730.00 ft
El. inlet crest 0.00 ft

x*** STTE DATA ***** CULVERT INVERT ****%%kkkkkx**
INLET STATION 0.00 ft
INLET ELEVATION 2732.60 ft
OUTLET STATION 116.30 ft
"QUTLET ELEVATION 2730.00 ft
NUMBER OF BARRELS 1 :
SLOPE (V/H) 0.0224
CULVERT LENGTH ALONG SLOPE 116.33 ft

I El. inlet throat invert '0.00 ft

**k+x*x CULVERT DATA SUMMARY **x%k*kkkkdkhdhkthhdkhhtktrk

BARREL SHAPE CIRCULAR

BARREL DIAMETER 1.50 ft

BARREL, MATERIAL CORRUGATED ALUMINUM
BARREL MANNING'S n 0.032

INLET TYPE - CONVENTIONAL

INLET EDGE AND WALL SQUARE EDGE WITH HEADWALL
INLET DEPRESSION NONE :




C

URRENT DATE:
URRENT TIME:

09-03-2006
13:51:39

3

FILE DATE: 09-03-2006
FILE NAME: G

-

TAILWATER

*kkkkk*k

***x*** REGULAR CHANNEL CROSS SECTION *#%**kkkkkkhkkhhk

BOTTOM WIDTH

SIDE SLOPE H/V (X:1)

CHANNEL SLOPE V/H (ft/ft)

MANNING'S n

FLOW

(cfs)
.00
.80
.60
.40
.20
.00
.80
.60
.40
.20
.00

WO\ AW OO

W.S.

E.

(ft)

2731.
2731.
2731.
2731.
2731.
2731.
.44

2731

2731.
2731.
2731.
2731.

20
29
33
36
39
42

46
49
50
52

(.01-0.1)
CHANNEL INVERT ELEVATION
CULVERT NO.1 OUTLET INVERT ELEVATION

FROUDE
NUMBER

RHERBRERBERBRO

.000
.030
.078
.103
-.121
.133
.142
.149
.156
.161
.165

DEPTH
(ft)

0.

00

0.09

COOOO0OCOOOCC

.13
.16
.19
.22
.24
.26
.29
.30
.32

VEL.
(£/s)

WwWwiwwwNnoNNEO

.00
.71
.20
.53
.79
.01
.19
.35
.50
.63
.75

5
5.
0
0.

2731.
2730.

SH
(p

COoOOOO0OQO0O0Oo00O0O0O0O0C

.00 ft

0

.040

032
20 ft
00 ft

UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL

EAR
st)

.00
22
.32
.41
.48
.55
.61
.66
71
.76
.81

ROADWAY OVERTOPPING DATA

ROADWAY SURFACE

EMBANKMENT TOP WIDTH
CREST LENGTH

OVERTOPPING CREST ELEVATION

PAVED
35.00 ft
50.00 ft

2736.40 ft
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URRENT DATE: 09-03-2006 FILE DATE: 09-03-2006
URRENT TIME: 13:52:09 FILE NAME: H

FHWA CULVERT ANALYSIS

?

HY-8, VERSION 6.1

l C SITE DATA CULVERT SHAPE, MATERIAL, INLET
U
L INLET OUTLET CULVERT BARRELS
v ELEV. ELEV. LENGTH SHAPE SPAN RISE MANNING INLET
I'No. (ft) (ft) (ft) MATERIAL (ft) (ft) n TYPE
1 (2731.80 2731.40 62.50 1 ¢sp 2.00 2.00 .032 CONVENTIONAL
2
j :
4
5
' 6
‘UMMARY OF CULVERT FLOWS (cfs) FILE: H DATE: 09-03-2006

ELEV (ft)  TOTAL 1 2 3 4 5 6 ROADWAY ITR
l2731.80 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 1
2732.41 1.2 1.2 0.0 0.0 0.0 0.0 0.0 0.00 1
2732.68 2.4 2.4 0.0 0.0 0.0 0.0 0.0 0.00 1
2732.90 3.6 3.6 0.0 0.0 0.0 0.0 0.0 0.00 1
'2733.09 4.8 4.8 0.0 0.0 0.0 0.0 0.0 0.00 1
2733.27 6.0 6.0 0.0 0.0 0.0 0.0 0.0 0.00 1
2733.39 7.2 7.2 0.0 0.0 0.0 0.0 0.0 0.00 1
l 2733.62 8.4 8.4 0.0 0.0 0.0 0.0 0.0 0.00 1
2733.81 9.6 9.6 0.0 0.0 0.0 0.0 0.0 0.00 1
2733.97 10.8 10.8 0.0 0.0 0.0 0.0 0.0 0.00 1
I2734.16 12.0 12.0 0.0 0.0 0.0 0.0 0.0 0.00 1
2736.00 17.3 17.3 0.0 0.0 0.0 0.0 0.0 OVERTOPPING
l SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: H DATE: 09-03-2006
l HEAD HEAD TOTAL FLOW % FLOW
ELEV (ft) ERROR (ft) FLOW (cfs) ERROR (cfs) ERROR
2731.80 0.000 0.00 0.00 0.00
l 2732.41 0.000 1.20 0.00 0.00
2732.68 0.000 2.40 0.00 0.00
2732.90 0.000 3.60 0.00 0.00
2733.09 0.000 4.80 0.00 0.00
I 2733.27 0.000 6.00 0.00 0.00
2733.39 0.000 7.20 0.00 0.00
2733.62 0.000 8.40 0.00 0.00
l 2733.81 0.000 9.60 0.00 0.00
2733.97 0.000 10.80 0.00 0.00
2734.16 0.000 12.00 0.00 0.00
I<1> TOLERANCE (ft) = 0.010 <2> TOLERANCE (%) = 1.000




2
l:URRENT DATE: (09-03-2006 FILE DATE: 09-03-2006
CURRENT TIME: 13:%2:09 FILE NAME: H
l PERFORMANCE CURVE FOR CULVERT 1 - 1( 2.00 (ft) BY 2.00 (ft)) CSP
DIS- HEAD- INLET QUTLET
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRIT. OUTLET TW OUTLET ™
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH DEPTH DEPTH VEL. VEL.
(cfs) (ft) (ft) (ft) <F4> (ft) (ft) (ft) (ft) (fps) (fps)
l 0.00 2731.80 0.00 0.00 O-NF 0.00 0.00 0.00 0.00 0.00 0.00
1.20 2732.41 0.54 0.1 2-M2c 0.54 0.37 0.37 0.13 2.95 1.59
2.40 2732.68 0.74 0.88 2-M2c 0.78 0.53 0.53 0.20 3.56 2.01
I 3.60 27322.89 0.91 1.09 2-M2c 0.99 0.66 0.66 0.25 3.98 2.30
4.80 2733.09 1.07 1.29 2-M2c 1.18 0.77 0.77 0.29 4 .32 2.52
6.00 2733.27 1.22 1.47 2-M2c 1.37 0.86 0.86 0.33 4.63 2.70
' 7.20 2733.39 1.36 1.59 2-M2c 1.60 0.395 0.95 0.37 4.90 2.86
8.40 2733.62 1.49 1.82 2-M2c 2.00 1.03 1.03 0.40 5.15 3.00
9.60 2733.81 1.63 2.01 2-M2c 2.00 1.10 1.10 0.43 5.41 3.12
10.80 2733.97 1.76 2.17 2-M2c 2.00 1.18 1.18 0.46 5.62 3.23
I 12.00 2734 .16 1.89 2.36 2-M2c 2.00 1.24 1.24 0.49 5.85 3.33
El. inlet face invert 2731.80 ft El. outlet invert 2731.40 ft
l El. inlet throat invert 0.00 ft El. inlet crest 0.00 ft
* % kK SITE DATA %k kA K CULVERT INVERT hkhkhkhkhkrhthkhhhik
II INLET STATION 0.00 ft
INLET ELEVATION 2731.80 ft
OUTLET STATION 62.50 ft
I QUTLET ELEVATION 2731.40 £t
NUMBER OF BARRELS i
SL.OPE (V/H) 0.0064
I CULVERT LENGTH ALONG SLOPE 62.50 ft
*

*%*x* CULVERT DATA SUMMARY #kkkkkkkhkhkddkkhhkhhkkkkdkhkx

BARREL SHAPE CIRCULAR

BARREL DIAMETER 2.00 ft

BARREL MATERIAL CORRUGATED ALUMINUM
BARREL MANNING'S n 0.032

INLET TYPE CONVENTIONAL

INLET EDGE AND WAL, SQUARE EDGE WITH HEADWALL
INLET DEPRESSION NONE




ICURRENT

CURRENT

DATE :
TIME:

09-03-2006
13:52:09

FILE DATE:

3

09-03-2006

FILE NAME: H

TATLWATER

%ok ok ok kK
Xk kdhkkX

REGULAR CHANNEL CROSS SECTION ****#kkkkdkdkddhhkhd

BOTTOM WIDTH 5.00 ft
SIDE SLOPE H/V (X:1) 5.0
CHANNEL SLOPE V/H (ft/ft) 0.020
MANNING'S n (.01-0.1) 0.032
CHANNEL INVERT ELEVATION 2731.40 ft

CULVERT NO.1 OUTLET INVERT ELEVATION 2731.40 ft

UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL

FLOW W.S.E. FROUDE DEPTH VEL. SHEAR
(cfs) (ft) NUMBER (ft) (£/s) {psE)
0.00 2731.40 0.000 0.00 0.00 0.00
1.20  2731.53 0.765 0.13 1.59 0.17
2.40 2731.60 0.795 0.20 2.01 0.25
3.60 2731.65 0.810 0.25 2.30 0.31
4.80 2731.69 0.819 0.29 2.52 0.37
6.00 2731.73 0.826 0.33 2.70 0.42
7.20  2731.77 0.831 0.37 2.86 0.46
8§.40 2731.80 0.835 0.40 3.00 0.50
9.60 2731.83  0.838 0.43 3.12 0.54
10.80 2731.86 0.841 0.46 3.23 0.57
12.00 2731.89 0.844 0.49 3.33 0.61

ROADWAY OVERTOPPING DATA

ROADWAY SURFACE PAVED
24.00 ft
CREST LENGTH 50.00 ft
OVERTOPPING CREST ELEVATION 2736.00 ft

I EMBANKMENT TOP WIDTH



i o ® )

URRENT DATE: 11-27-2006 FILE DATE: 11-27-2006
URRENT TIME: 17:21:45 FILE NAME: I
l FHWA CULVERT ANALYSIS
HY-8, VERSION 6.1
c SITE DATA CULVERT SHAPE, MATERIAL, INLET
8]
L INLET OUTLET CULVERT BARRELS
v ELEV. ELEV. LENGTH SHAPE SPAN RISE MANNING INLET
NO. (ft) (ft) (ft) MATERIAL (ft) (fr) n TYPE
1 |2725.50 2724.50 62.21 1 CSP 2.50 2.50 .032 CONVENTIONAL
2
3
4
5
6
rUMMARY OF CULVERT FLOWS (cfs) FILE: I DATE: 11-27-2006
ELEV (ft} TOTAL 1 2 3 4 5 6 ROADWAY ITR
'2725.50 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 1
2726.35 3.0 3.0 0.0 0.0 0.0 0.0 0.0 0.00 1
2726.73 6.0 6.0 0.0 0.0 0.0 0.0 0.0 0.00 1
2727.03 9.0 9.0 0.0 0.0 0.0 0.0 0.0 0.00 1
2727.31 12.0 12.0 0.0 g.0 0.0 0.0 0.0 0.00 1
2727.56 15.0 15.0 0.0 0.0 0.0 0.0 0.0 0.00 1
2727.81 18.0 18.0 0.0 0.0 0.0 0.0 0.0 0.00 1
2728.08 21.0 21.0 0.0 0.0 0.0 0.0 0.0 o 0.00 1
2728.33 24.0 24.0 0.0 0.0 0.0 0.0 0.0 ¢.00 1
2728.35 27.0 27.0 0.0 0.0 0.0 0.0 0.0 0.00 1
2729.26 30.0 30.0 0.0 0.0 0.0 0.0 0.0 0.00 1
2731.00 36.6 36.6 0.0 0.0 0.0 0.0 0.0 OVERTOPPING

SUMMARY OF ITERATIVE SQOLUTICN ERRORS FILE: I DATE: 11-27-2006

ELEV (ft) ERROR (ft) FLOW (cfs) ERROR ({(cfs) ERROR
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

.000 0.00
.000 3.00
.000 6.00
.000 9.00
.000 12.00
.000 15.00
.000 18.00
.000 21.00
. 000 24 .00
.000 27.00
.000 30.00

.00
.00
.00
.00
.00
.00
.00
.00
.00
.Q0
.00

2725.50
2726.35
2726.73
2727.03
2727.31
2727.56
2727.81
2728.08
2728.33
2728 .35
2729.26

OO0 QOOC OO0
COOOOCOOOoOOO0O
[sNeolojoleNoleNeloRe e

<1l> TOLERANCE (ft} = 0.010 <2> TOLERANCE (%) = 1.000

I HEAD HEAD TOTAL FLOW % FLOW



IURRENT DATE: 11-27-2006 FILE DATE: 11-27-2006
CURRENT TIME: 17:21:45 FILE NAME: 1

2

r PERFORMANCE CURVE FOR CULVERT 1 - 1( 2.50 (ft) BY 2.50 (ft)) cCsp

DIS- HEAD- INLET OUTLET
I CHARGE WATER CONTROL CONTROL FLOW NORMAL CRIT. QUTLET TW OUTLET TW
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH DEPTH DEPTH VEL. VEL.
(cfs) (ft) {ft) (ft) <F4> (ft) (£t) (ft) (ft) (fps) (fps)
0.00 2725.50 0.00 0.00 O-NVF 0.00 0.00 0.00 Q.00 0.00 0.00
3.00 2726.35 0.78 0.85 2-M2c 0.62 0.56 0.56 0.18 3.64 2.37
6.00 2726.73 1.10 1.23 2-M2c 0.90 0.80 0.80 0.27 4.39 3.00
l 9.00 2727.04 1.38 1.54 2-M2c 1.13 1.00 1.00 0.34 4.91 3.42
12.00 2727.31 1.64 1.81 2-M2c 1.35 1.16 1.16 0.40 5.40 3.74
.15.00 2727.56 1.88 2.06 2-M2c 1.55 1.30 1.30 0.45 5.81 4.01
I 18.00 2727.81 2.11 2.31 2-M2c 1.77 1.43 1.43 0.50 6.19 4. 24
21.00 2728.08 2.35 2.58 2-M2c 2.04 1.55 1.55 0.54 6.56 4.44
24 .00 2728B.33 2.59 2.83 2-M2c 2.50 1.66 1.66 0.58 6.93 4.62
27.00 2728.35 2.85 2.78 2-M2c 2.50 1.77 1.77 0.62 7.27 4.78
l 30.00 2729.286 3.13 3.76 2-M2c 2.50 1.86 1.86 0.66 7.68 4.93
El. inlet face invert 2725.50 ft El. ocutlet invert 2724.50 ft
l El. inlet throat invert 0.00 ft El. inlet crest 0.00 ft
l**** SITE DATA *hkkkk C[]L\IERT IN’VERT I EEEE XX EES &S]
INLET STATION 0.00 £t
INLET ELEVATION 2725.50 ft
OUTLET STATION 62.20 ft
' OUTLET ELEVATION 2724.50 ft
NUMBER OF BARRELS 1
SLOPE (V/H) 0.01le61
. CULVERT LENGTH ALONG SLOPE 62.21 ft

Rk kK CULVERT DATA SUMMARY #®#*%kdx%kkkkkdkdhhkrtrrdhhkhhhkx

BARREL SHAPE CIRCULAR

BARREL DIAMETER 2.50 ft

BARREL MATERIAL CORRUGATED ALUMINUM
BARREL MANNING'S n 0.032

INLET TYPE CONVENTIONAL

INLET EDGE AND WALL SQUARE EDGE WITH HEADWALL
INLET DEPRESSION NONE




lURRENT
CURRENT

3

DATE: 11-27-2006 : FILE DATE: 11-27-2006
TIME: 17:21:45 FILE NAME: I

TATILWATER

% g g ek ke

REGULAR CHANNEL CROSS SECTICON *#%ddkkkdkkkddkih*

BOTTOM WIDTH . 6.00 ft
SIDE SLOPE H/V (X:1) 5.0
CHANNEL SLOPE V/H (ft/ft) 0.030
MANNING'S n (.01-0.1) 0.032
CHANNEL INVERT ELEVATION 2724.50 ft

CULVERT NO.1l QUTLET INVERT ELEVATION 2724.50 ft

x+***+* UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL
FLOW W.S.E. FROUDE DEPTH VEL.  SHEAR
(cEs) (ft) NUMBER (ft) (£/s) (psf)
0.00 2724.50 0.000 0.00 0.00 0.00
3.00 2724.68 0.979 0.18 2.37 0.34
6.00 2724.77 1.014 0.27 3.00 0.51
9.00 2724.84 1.032 0.34 3.42 0.64
12.00 2724.90 1.043 0.40 3.74 0.75
15.00 2724.95 1.051 0.45 4.01 0.85
18.00 2725.00 1.057 0.50 4.24 0.94
21.00 2725.04 1.062 0.54 4.44 1.02
24.00 2725.08 1.066 0.58 4.62 1.09
27.00 2725.12 1.069 0.62 4.78 1.16
30.00 2725.16 1.072 0.66 4.93 1.23
ROADWAY OVERTOPPING DATA
ROADWAY SURFACE PAVED
EMBANKMENT TOP WIDTH 24.00 ft
CREST LENGTH 50.00 ft
OVERTOPPING CREST ELEVATION 2731.00 ft

A N I =N B B aam llq I N B =E B
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URRENT DATE: 09-03-2006 FILE DATE: 09-03-2006
URRENT TIME: 13:03:17 FILE NAME: J
l FHWA CULVERT ANALYSIS
HY-8, VERSION 6.1
C SITE DATA CULVERT SHAPE, MATERIAL, INLET
U
L INLET OUTLET CULVERT | BARRELS
v ELEV. ELEV. LENGTH SHAPE SPAN RISE MANNING  INLET
NO. (ft) (ft) (Ft) MATERIAL (Ft)  (ft) n TYPE
1 |2706.70 2705.20 57.82 | 1 CSP 1.50 1.50 .032 CONVENTIONAL
2
3
4
5
6
\|
DUMWY OF CULVERT FLOWS (cfs) FILE: J DATE: 09-03-2006
ELEV (ft)  TOTAL 1 2 3 4 5 6 ROADWAY ITR
2706 .70 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 1
2706.96 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.00 1
2706 .99 0.2 0.2 0.0 0.0 0.0 0.0 0.0 0.00 1
2707.18 0.3 0.3 0.0 0.0 0.0 0.0 0.0 0.00 1
l27o7.05 0.4 0.4 0.0 0.0 0.0 0.0 0.0 0.00 1
" 2707.10 0.5 0.5 0.0 0.0 0.0 0.0 0.0 0.00 1
2707.14 0.6 0.6 0.0 0.0 0.0 0.0 0.0 0.00 1
.2707.18 0.7 0.7 0.0 0.0 0.0 0.0 0.0 0.00 1
2707.22 0.8 0.8 0.0 0.0 0.0 0.0 0.0 0.00 1
2707 .25 0.9 0.9 0.0 0.0 0.0 0.0 0.0 0.00 1
2707.27 1.0 1.0 0.0 0.0 0.0 0.0 0.0 0.00 1
2710.50 10.1 10.1 0.0 0.0 0.0 0.0 0.0 OVERTOPPING
ISUMMARY OF ITERATIVE SOLUTION ERRORS FILE: J DATE: 09-03-2006
I HEAD HEAD TOTAL FLOW % FLOW
ELEV (ft) ERROR (ft) FLOW (cfs) ERROR (cfs) ERROR
2706.70 0.000 0.00 0.00 0.00
' 2706.96 0.000 0.10 0.00 0.00
2706.99 0.000 0.20 0.00 0.00
2707.18 0.000 0.30 0.00 0.00
2707.05 0.000 0.40 0.00 0.00
I 2707.10 0.000 0.50 0.00 S 0.00
2707.14 0.000 0.60 0.00 0.00
2707.18 0.000 0.70 0.00 0.00
2707.22 0.000 0.80 0.00 0.00
2707.25 0.000 0.90 0.00 0.00
2707 .27 0.000 1.00 0.00 0.00
<l> TOLERANCE (ft) = 0.010 <2> TOLERANCE (%) = 1.000




2
URRENT DATE: 09-03-2006 FILE DATE: 09-03-2006
CURRENT TIME: 13:03:17 FILE NAME: J
l' PERFORMANCE CURVE FOR CULVERT 1 - 1( 1.50 (ft) BY 1.50 (ft)) cCsp
DIS- HEAD- INLET OUTLET

CHARGE WATER CONTROL CONTROL FLOW NORMAL CRIT. OUTLET ™ OUTLET TW
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH DEPTH DEPTH VEL. VEL.

(cfs) (ft) {(ft) (ft) <F4> (ft) (ft) (Et) (ft) (fps) {fps)
I 0.00 2706.70 0.00 0.00 0-NF 0.00 0.00 0.00 0.00 0.00 0.00
; 0.10 2706.96 0.26 0.13 2-M2¢c  0.10 0.09 0.09 0.03 1.30 0.63
0.20 2706.99 0.29 0.27 2-M2c¢ 0.17 0.16 0.16 0.05 2.18 0.82
I 0.30 2707.18 0.32 0.48 2-M2c 0.20 0.19 0.19 0.06 3.53 0.96
0.40 2707.05 0.34 0.35 2-M2¢c  0.23 0.22 0.22 0.07 2.38 1.07
0.50 2707.10 0.37 0.40 2-M2c  0.27 0.25 0.25 0.08 2.49 1.16
II 0.60 2707.14 0.40 0.44 2-M2¢  0.30 0.28  0.28 0.09 2.56 1.24
0.70 2707.18 0.42 0.48 2-M2c 0.32 0.31 0.31 0.10 2.68 1.31
' 0.80 2707.22 0.45 0.52 2-M2c 0.34 0.33 0.33 0.10 2.84 1.37
. 0.90 2707.25 0.47 0.55 2-M2c 0.36 0.35 0.35 0.11 2.98 1.43
II 1.00 2707.27 0.50 0.57 2-M2c 0.38 Q.37 0.37 0.12 2.97 1.49
El. inlet face invert 2706.70 ft El. ocutlet invert 2705.20 ft
I El. inlet throat invert 0.00 ft El. inlet crest 0.00 ft
P2 X 3 SITE DATA khkkik CULVERT IN’VERT A E R X E SRS EREE R
l INLET STATION 0.00 ft
INLET ELEVATION 2706.70 ft
OUTLET STATION _ 57.80 ft
' OUTLET ELEVATION 2705.20 ft
NUMBER OF BARRELS 1
SLOPE (V/H) 0.0260
l CULVERT LENGTH ALONG SLOPE 57.82 ft
*hkdkkk CULVERT DATA SUMMARY (A EETE SRR EE R E RS EEEREREEE ]
i BARREI, SHAPE CIRCULAR
BARREL DIAMETER 1.50 ft
BARREL. MATERIAL CORRUGATED ALUMINUM
BARREI, MANNING'S n  0.032
INLET TYPE CONVENTIONAL
INLET EDGE AND WALL SQUARE EDGE WITH HEADWALL
INLET DEPRESSION NONE :




URRENT DATE: 09-032-2006 FILE DATE: 09-03-2006

3

CURRENT TIME: 13:03:17 FILE NAME: J

g

TAILWATER

*%**%% REGULAR CHANNEL CROSS SECTION **kk % ##x%kx% k%

BOTTOM WIDTH 5.00 ft
SIDE SLOPE H/V (X:1) 5.0
CHANNEL SLOPE V/H (ft/ft) ' 0.020
MANNING'S n (.01-0.1) . 0.032
CHANNEL INVERT ELEVATION 2705.20 ft

CULVERT NOC.1 OUTLET INVERT ELEVATION 2705.20 ft

**xx*xx [UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL

FLOW W.5.E. FROUDE DEPTH VEL. SHEAR
(cfs) (ft) NUMBER (ft) (f/s) (pst)
0.00 2705.20 0.000 0.00 0.00 0.00
0.10 2705.23 0.634 0.03 0.63 0.04
0.20 2705.25 0.673 0.05 0.82 0.06
0.30 2705.26 0.695 0.06 0.96 0.07
0.40 2705.27 ¢.710 0.07 1.07 0.08
0.50 2705.28 0.722 0.08 1.16 0.10
0.60 2705.29 0.732 0.09 1.24 0.11
0.70 2705.30 0.739 6.10 1.31 0.12
0.80 2705.30 0.746 0.10 1.37 0.13
0.90 2705.31 0.752 0.11 1.43 0.14
1.00 2705.32 0.757 .12 1.49 0.15

ROADWAY OVERTOPPING DATA

ROADWAY SURFACE PAVED
EMBANKMENT TOP WIDTH 20.00 ft
CREST LENGTH 50.00 ft
OVERTOPPING CREST ELEVATION 2710.50 ft




i o ¢ 1

URRENT DATE: 11-27-2006 FILE DATE: 11-27-2006
URRENT TIME: 17:22:09 FILE NAME: K
' FHWA CULVERT ANALYSIS
HY-8, VERSION 6.1
C SITE DATA CULVERT SHAPE, MATERIAIL, INLET
U
L INLET OUTLET CULVERT BARRELS
v ELEV. ELEV. LENGTH SHAPE SPAN RISE MANNING INLET
NO. (ft) (f£t) (ft) MATERIAL (£t) (£t) n TYPE
1 |2700.50 2696.70 77.09 1 CSp 1.50 1.50 .032 CONVENTIONAL
2
3
4
5
6
I'UMMARY OF CULVERT FLOWS (cfs) FILE: K DATE: 11-27-2006

ROADWAY ITR
.00 1
.00 1
.00 1
.00 1
.00 1
.00 1
.00 1
1
1
1
1
G

ELEV (ft) TOTAL
2700.50 0
2701.10 1
2701.40 3
2701.66 4.
2701.91 6
2702.18 7
2702.60 9

2702.84 10. .00

2703.25 12.

2703.72 13.

2704.25 15.

2705.50 16.

.00
.00

COO0OO0OO0DOOOOOO

00

WouUuoUmouoou o
OO 0O QOOCOQOOON
COO0OO0OOOQOOoOOCOCO0

COOO0OOQOOCOO0OOW
SCOOOOCOO0OO0CCOOOOh
OO0 OO0 O0OO0OO0OOOW0N

6
0
0
0
0
0
.0
0
0
0
0
0
0

OCOO0O0OQOQOQOCOCOoOCOO
COOO0OO0OO0OO0OO0O0O0O0O0O
COOO0O OO COOOO
OO0 OOOOO0OOOCOCO

OVERTOPPIN

WwWolhnounmouwnmounmouo

SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: K DATE: 11-27-2006

ELEV (ft) ERROR (ft) FLOW (cfs) ERROR (cfs) ERROR
.000 .00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

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

2700.50 .00

2701.10
2701.40
2701.66
2701.91
2702.18
2702.60
2702.84
2703.25
2703.72
2704.25

0

.000 1.50
.000 3.00
.000 4.50
.000 6

.000 7

.000 . 9.00
.000 10.50
.000 12.00
.000 13.50

.000 15.00

.00
.50

oNoNoNoloRaNaeNeNeNeNe
eNeoNeNoNoNoNoNoNalele
[+NelocBoBaloRoNaoNoNole

<1l> TOLERANCE (ft) = 0.010 <2> TOLERANCE (%) - = 1.000

l HEAD HEAD TOTAL FLOW % FLOW



lURRENT DATE: 11-27-2006
CURRENT TIME:

17:22:09

2

FILE DATE: 11-27-2008
FILE NAME: K

PERFORMANCE CURVE FOR CULVERT 1 - 1{ 1.50 (ft) BY 1.50 (ft)) CSPp
.. DIS- HEAD- INLET QUTLET
' CHARGE WATER CONTROL CONTROL FLOW NORMAIL CRIT. OUTLET TW QUTLET W
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH DEPTH DEPTH VEL. VEL.
{cfs) {(fr) (ft) (ft) <F4> (ft) (ft) {(ft) (ft} (fps} (fps)
0.00 2700.50 0.00 0.00 O-NF .00 0.00 0.00 1.30 0.00 0.00
1.50 2701.10 0.60 0.60 1-82n 0.40 0.456 0.26 1.45 7.24 1.71
3.00 2701.40 0.50 0.90 1-81f 0.58 0.65 0.80 1.53 3.13 2,17
l 4.50 2701.66 1.16 1.16 1-8S1f 0.73 0.81 1.00 1.58 3.60 2.47
6.00 2701.81 1.41 1.41 1-81f 0.86 0.84 1.10 1.63 4.31 2.70
7.50 2702.18 1.68 1.68 1-81f 1.01 1.06 1.20 1.68 4,95 2.90
l 9.00 2702.60 1.99 2.10 3-M1f 1.17 l1.16 1.50 1.72 5.09 3.06
10.50 2702.84 2.34 2.32 3-M1f 1.50 1.24 1.50 1.75 5.94 1.20
12.00 2703.25 2.75 2.57 3-M1f 1.50 1.31 1.50 1.79 6.79 3.33
13.50 2703.72 3.22 2.86 3-MI1f 1.50 1.37 1.50 1.82 7.64 3.45
l 15.00 2704.25 3.75 3.18 3-M1f 1.50 1.44 1.50 1.84 8.49 3.56
El. inlet face invert 2700.50 ft El. outlet invert 2696.70 ft
El. inlet throat invert 0.00 £t El. inlet crest 0.00 ft

& %k kK

T N R Al

% %k ke k

SITE DATA * &k &k kK CULVERT INVERT Fhdkhkhkdkhkhhkdhhkk

INLET STATION
INLET ELEVATION

OUTLET STATION
OQUTLET ELEVATION
NUMBER OF BARRELS

SLOPE
CULVERT LENGTH ALONG SLOPE

(V/H)

0

1

0.
77,

.00 ft
2700.

17.
2696.

50 ft
00 ft
70 ft

0454
09 ft

CULVERT DATA SUMMARY * %k dkdkdkhkkhhddsdddddhhhkhk
CIRCULAR
1.50 ft

BARREL SHAPE
BARREL DIAMETER
BARREL MATERIAL
BARREL MANNING'S n

INLET TYPE

INLET EDGE AND WALL
INLET DEPRESSION

CORRUGATED ALUMINUM
0.032
CONVENTIONAL -

SQUARE EDGE WITH HEADWALL

NONE




| ® )
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.URRENT DATE: 11-27-2006 : FILE DATE: 11-27-2006
CURRENT TIME: 17:22:089 FILE NAME: K

TAILWATER

**%%%* REGULAR CHANNEL CROSS SECTION %% %% %% %% %% % k% x

) BOTTOM WIDTH 5.00 ft

' SIDE SLOPE H/V (X:1) 5.0
CHANNEL SLOPE V/H (ft/ft) 0.020
MANNING'S n (.01-0.1) 0.032
CHANNEL INVERT ELEVATION 2698.00 ft

CULVERT NO.1 OUTLET INVERT ELEVATION 2696.70 ft

-

**%kkkx* UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL

FLOW W.S.E. FROUDE DEPTH VEL. SHEAR
(cfs) (ft) NUMBER (£t) (£/s) (psf)
0.00 2698.00  0.000 0.00 0.00 0.00
ll 1.50 2698.15 0.775 0.15 1.71 0.19
i 3.00 2698.23 0.803 0.23 2.17 0.28
~ 4,50 2698.28 0.817 0.28 2.47 0.35
l 6.00 2698.33 0.826 0.33 2.70 0.42
7.50 2698.38  0.832 0.38 2.90 0.47
9.00 2698.42 0.837 0.42 3.06 0.52
I 10.50 2698.45 0,841 0.45 3.20 0.56
12.00 2698.49 0.844 0.49 3.33 0.61
13.50 2698.52 0.847 0.52 3.45 0.64
' 15.00 2698.54 0.849 0.54 3.56 0.68
I ROADWAY OVERTOPPING DATA
ROADWAY SURFACE PAVED
' EMBANKMENT TOP WIDTH 20.00 ft
. CREST LENGTH 50.00 ft
OVERTOPPING CREST ELEVATION 2705.50 ft



1
URRENT DATE: 11-27-2006 FILE DATE: 11-27-2006
lURRENT TIME: 17:24:48 FILE NAME: L
r FHWA CULVERT ANALYSIS
HY-8, VERSION 6.1
o SITE DATA CULVERT SHAPE, MATERIAL, INLET
U
L INLET OUTLET CULVERT | BARRELS
v | ELEV. ELEV. LENGTH SHAPE SPAN RISE MANNING INLET
o.| (ft) (ft) (ft) MATERTAL (ft)  (ft) n TYPE
1 12693.50 2693.00 65.80 | 2 CSP 3.50 3.50 .031 CONVENTIONAL
2
3
4
5
6
llUMMARY OF CULVERT FLOWS (cfs) FILE: L DATE: 11-27-2006
_FILEV (ft)  TOTAL 1 2 3 4 5 6 ROADWAY ITR
Ir2693.50 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 1
2694.71 13.8 13.8 0.0 0.0 0.0 0.0 0.0 0.00 1
. 2695.27 27.6 27.6 0.0 0.0 0.0 0.0 0.0 0.00 1
I2695.71 41.4 41.4 0.0 0.0 0.0 0.0 0.0 0.00 1
2696.11 55.2 55,2 0.0 0.0 0.0 0.0 5.0 0.00 1
2696.48 69.0 69.0 0.0 0.0 0.0 0.0 0.0 0.00 1
2696.86 82.8 82.8 0.0 0.0 0.0 0.0 0.0 0.00 1
. 2697.19 96.6 96.6 0.0 0.0 0.0 0.0 0.0 0.00 1
2697.63 110.4 110.4 0.0 0.0 0.0 0.0 0.0 0.00 1
. 2698.05 124.2  124.2 0.0 0.0 0.0 0.0 0.0 0.00 1
I2698.80 138.0 138.0 0.0 0.0 0.0 0.0 0.0 0.00 1
2700.00 159.2  159.2 0.0 0.0 0.0 0.0 0.0 OVERTOPPING
SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: L DATE: 11-27-2006
' HEAD HEAD TOTAL FLOW % FLOW
ELEV (ft) ERROR (ft) FLOW (cfs) ERROR (cfs) ERROR
5 2693.50 0.000 0.00 0.00 0.00
I 2694.71 0.000 13.80 0.00 0.00
2695 .27 0.000 27.60 0.00 0.00
2695.71 0.000 41.40 0.00 0.00
2696.11 0.000 55.20 0.00 0.00
l 2696.48 0.000 69.00 0.00 0.00
2696 .86 0.000 82.80 0.00 0.00
| 2697.19 0.000 96.60 0.00 0.00
l 2697.63 0.000 110.40 0.00 0.00
2698.05 0.000 124.20 0.00 0.00
2698.80 0.000 138.00 0.00 0.00
l<1> TOLERANCE (ft) = 0.010 <2> TOLERANCE (%) = 1.000



2
.URRENT DATE: 11-27-2006 FILE DATE: 11-27-2006
QURRENT TIME: 17:24:48 FILE NAME: L
l PERFORMANCE CURVE FOR CULVERT 1 - 2( 3.50 (ft) BY‘ 3.50 (ft)) Csp
DIS- HEAD- INLET OUTLET
l CHARGE WATER CONTROL CONTROL FLOW NORMAL CRIT. QUTLET TW QUTLET ™
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH DEPTH DEPTH VEL, VEL.
{cfs) (ft) (ft) (ft) <F4> (ft) (f£) {ft) (Ft) (fps) {(fps)
0.00 2693.50 0.00 0.00 O-NF 0.00 0.00 0.00 0.00 0.00 0.00
13.80 265%4.71 1.10 1.21 2-M2¢ 1.02 0.78 0.78 0.52 4 .30 3.47
27.60 2685.27 1.55 1.77 2-M2c¢ 1.48 1.12 1.12 0.75 5.18 4,23
41 .40 2695.71 1.94 2.21 2-MZc 1.88 1.39% 1.39 0.92 5.80 4.73
55.20 26%86.11 2.30 2.61 Z2-M2c 2.26 1.61 1.61 1.05 6.38 5.11
69.00 2696.48 2.63 2.98 2-M2c 2.70 1.82 1.82 1.17 6.85 5.42
l 82.80 2696.86 2.96 3.36 2-M2cC 3.50 2.00 2.00 1.28 7.30 5.69
86.60 2697.19 3.29 3.69 2-M2c 3.50 2.17 2.17 1.37 7.73 5.983
. 110.40 2697.63 3.62 4,13 2-M2c 3.50 2.32 2.32 1.46 8.17 6.14
124 .20 2698.05 3.98 4 .55 2-M2c 3.50 2.47 2.47 1.54 8.56 6.33
138.00 2698.80 4.36 5.30 2-M2¢c 3.50 2.59 2.59 1.62 9.05 6.51
El. inlet face invert 2693.50 ft El. outlet invert 2693.00 ft
' El. inlet throat invert 0.00 ft El. inlet crest 0.00 ft

xkk%* GITE DATA **%*%x*. CULVERT INVERT ***kkxkkkkkkkkk

INLET STATION : 0.00 ft

_ INLET ELEVATION 2693.50 ft

QUTLET STATION 65.80 ft

: OUTLET ELEVATION 2693.00 ft
NUMBER OF BARRELS 2

SLOPE (V/H) 0.0076

' CULVERT LENGTH ALONG SLOPE 65.80 ft

*%%x%* CULVERT DATA SUMMARY *%kdkkkkkhkhkhkhkdhdhhhkhkrdddk

BARREL SHAPE CIRCULAR

BARREL DIAMETER 3.50 ft

BARREL MATERIAL CORRUGATED ALUMINUM
BARREL MANNING'S n 0.031

INLET TYPE CONVENTIONAL

INLET EDGE AND WALL SQUARE EDGE WITH HEADWALL
INLET DEPRESSION NONE




lURRENT DATE: 11-27-2006 FILE DATE: 11-27-2006
CURRENT TIME: 17:24:48 FILE NAME: L

3

TATLWATER

****%+ REGULAR CHANNEL CROSS SECTION ***#*kkkkkkxs kst

BOTTOM WIDTH 5.00 ft
SIDE SLOPE H/V (X:1) 5.0
CHANNEL SLOPE V/H (ft/ft) 0.020
MANNING'S n (.01-0.1) 0.032
CHANNEI, INVERT ELEVATION 2693.00 ft

CULVERT NO.1 OUTLET INVERT ELEVATION 2693.00 ft

« (il HE

Frrkkx* UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL

FLOW W.S.E. FROUDE DEPTH VEL. SHEAR
{cfs) (£t) NUMBER (£t) (£/s) (psk)
0.00 2693.00 0.000 0.00 0.00 0.00
13.80 2693.52 0.847 0.52 3.47 0.65
27.60  2693.75 0.862 0.75 4,23 0.93
41.40 2693.92 0.871 0.92 4.73 1.14
55.20 2694.05 0.878 1.05 5.11 1.31
69.00 2694.17 0.883 1.17 5.42 1.46
82.80 2694.28 0.887 1.28 5.69 1.59
96.60  2694.37 0.891 1.37 5.93 1.71
110.40  2694.46 0.895 1.46 6.14 1.82
124.20 2694.54 0.898 1.54 6.33 1.93
138.00 2694.62 0.901 1.62 6.51 2.02

ROADWAY OVERTOPPING DATA

ROADWAY SURFACE PAVED
EMBANKMENT TOP WIDTH " 35.00 ft
CREST LENGTH 50.00 ft
OVERTOPPING CREST ELEVATION 2700.00 ft




1
URRENT DATE: 11-28-2006 FILE DATE: 11-28-2006
URRENT TIME: 09:15:58 FILE NAME: M
. FHWA CULVERT ANALYSIS
HY-8, VERSION 6.1
C SITE DATA CULVERT SHAPE, MATERIAL, INLET
- U -
L INLET OUTLET CULVERT | BARRELS
v ELEV. ELEV. LENGTH SHAPE SPAN RISE MANNING INLET
NO. (ft) (ft) (ft) MATERIAL (ft) (ft) n TYPE
1 |2696.50 2693.50 68.27 | 1 CSP 3.00 3.00 .032  CONVENTIONAL
2
3
4
5
6
llUMMARY OF CULVERT FLOWS ({cfs) FILE: M DATE: 11-28-2006
ELEV (ft) TOTAL 1 2 3 4 5 6 ROADWAY ITR
l' 2696.50 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 1
2697.37 4.5 4.5 0.0 0.0 0.0 0.0 0.0 0.00 1
. 2697.74 9.0 9.0 0.0 0.0 0.0 0.0 0.0 0.00 1
II 2698.07 13.5 13.5 0.0 0.0 0.0 0.0 0.0 0.00 1
2698.37 18.0 18.0 0.0 0.0 0.0 0.0 0.0 0.00 1
2698.65 22.5 22.5 0.0 0.0 0.0 0.0 0.0 0.00 1
2698.91 27.0 27.0 0.0 0.0 0.0 0.0 0.0 0.00 1
II 2699.18 31.5 31.5 0.0 0.0 0.0 0.0 0.0 0.00 1
2699.45 36.0 36.0 0.0 0.0 0.0 0.0 0.0 0.00 1
2699.74 40.5 40.5 0.0 0.0 0.0 0.0 0.0 0.00 1
'2700.04 45.0 45 .0 0.0 0.0 0.0 0.0 0.0 0.00 1
2702.50 67.9 67.9 0.0 0.0 0.0 0.0 0.0 OVERTOPPING
Il SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: M DATE: 11-28-2006
l HEAD HEAD TOTAL FLOW % FLOW
ELEV (ft) ERROR (ft) FLOW (cfs) ERROR (cfs) ERROR
2696.50 0.000 0.00 0.00 0.00
l 2697.37 0.000 4.50 0.00 0.00
2697.74 0.000 9.00 0.00 0.00
2698.07 0.000 13.50 0.00 0.00
2698.37 0.000 18.00 0.00 0.00
l 2698.65 0.000 . 22.50 0.00 0.00
‘ 2698.91 0.000 27.00 0.00 0.00
- 2699.18 0.000 31.50 0.00 0.00
l 2699.45 0.000 36.00 0.00 0.00
2699.74 0.000 40.50 0.00 0.00
2700.04 0.000 45.00 0.00 0.00
II <1> TOLERANCE (ft) = 0.010 <2> TOLERANCE (%) = 1.000




2
I'URRENT,DATE: 11-28-2006 FILE DATE: 11-28-2006
CURRENT TIME: 09:15:58 FILE NAME: M
l PERFORMANCE CURVE FOR CULVERT 1 - 1{ 3.00 (ft) BY 3,00 (ft)) Cs8p
DIS- HEAD- INLET OUTLET
l CHARGE WATER CONTROL CONTROL FLOW NORMAL CRIT. OUTLET TW OUTLET ™
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH DEPTH OEPTH VEL. VEL.
(cfs) (ft) (ft) (ft) <Fd> (ft) (ft) (£t) (ft) (fps) (fps)
0.00 2696.50 0.00 0.00 O-NF 0.00 0.00 0.00 0.00 0.00 0.00
4.50 2697.37 0.87 0.87 1-S2n 0.56 0.65 0.45 0.28 6.47 2.47
9.00 2697.74 1.24 1.24 1-S2n 0.80 0.94 0.74 -0.42 6.55 3.06
l 13.50 2698.07 1.57 1.57 1-82n 0.99 1.17 0.87 0.52 7.97 3.45
18.00 2698.37 1.87 1.87 1-52n 1.16 1.35 1.05 0.60 8.13 3.75
22.50 2698.65 2.15 2.15 1-82n 1.31 1.52 1.22 0.67 8.30 3.99
l 27.00 2698.91 2.41 2.41 1-S2n 1.45 1.67 1.37 0.74 8.56 4.20
31.50 2699.18 2.68 2.68 1-82n 1.59 1.82 1.52 0.80 8.78 4.39
36.00 2699.45 2.95 2.95 1-82n 1.73 1.94 1.64 0.85 5.08 4 .55
40.50 2699.74 3.24 3.24 5-82n 1.87 2.07 1.77 0.81 9.34 4.70
l 45,00 2700.05 3.55 3.55 5-82n 2.01 2.18 1.88 0.95 9.67 4 .84
El. inlet face invert 2696 .50 ft El. outlet invert 2693.50 ft
l El. inlet throat invert 0.00 ft El. inlet crest 0.00 £t
l**** SITE DATA ****% CULVERT INVERT **%k*xk*xkxkkhkk
INLET STATION 0.00 ft
INLET ELEVATION 2696.50 ft
OUTLET STATION 68.20 ft
' QUTLET ELEVATION 2693.50 ft
NUMBER OF BARRELS 1
SLOPE (V/H) 0.0440
l CULVERT LENGTH ALONG SLOPE 68.27 ft

*kkkk

CULVERT DATA SUMMARY ***%Xkkkkkkkkkkkrrxrkhhx
CIRCULAR
3.00 ft
CORRUGATED ALUMINUM

BARREL SHAPE
BARREL DIAMETER
BARREL MATERIAL
BARREL MANNING'S n

INLET TYPE

INLET EDGE AND WALL
INLET DEPRESSION

0.032
CONVENTIONAL

SQUARE EDGE WITH HEADWALL

NONE

S an WS UE S ER




'U'RRENT
CURRENT

DATE :
TIME:

11-28-2006
09:15:58

3

FILE DATE: 11-28-2006
FILE NAME: M

TATILWATER

hkkhkk*k

*hkkkkk

BOTTOM WIDTH
SIDE SLOPE H/V (X:1)
CHANNEL SLOPE V/H (ft/ft)
MANNING'S n {(.01-0.1)
CHANNEL INVERT ELEVATION

CULVERT NO.1l OUTLET INVERT ELEVATION

FLOW
{(cfs)

0.

4,

9.
13.
18.
22,
27.
31.
36.
40.

45

My
50
00
50
00
50
00
50
0o
50

.00

W.S.E.
(ft)

2693
2693

2633,
2694,
2694,
2694,
.24
.30
.35
.41

2694
2694
2694
2694

2694.

.50
.78

92
02
10
17

45

FROQUDE DEPTH

NUMBER (ft)
0.000 0.00
0.817 0.28
0.837 0.42
0.847 0.52
0.853 0.60
0.858 0.67
0.862 0.74
0.865 0.80
0.868 0.85
0.871 0.91
0.873 0.95

VEL.
(£/s)

Wb B B W W W WO

.00
.47
.06
.45
.75
.95
.20
.39
.55
.70
.84

5
5.
0.
0.

2693.
2693.

REGULAR CHANNEL CROSS SECTION *%%dkkdkksdhdhkdhdkx
.00 ft

0

020
032
50 ft
50 ft

UNIFORM FLOW RATING CURVE FCOR DOWNSTREAM CHANNEL

SHEAR
(psf)

HHRHFRROOOQCOQOQOQOQO

.00
.35
.52
.64
.75
.84
.92
.00
.07
.13
.19

ROADWAY OVERTOPPING DATA

ROADWAY SURFACE

EMBANKMENT TOP WIDTH
CREST LENGTH
OVERTOPPING CREST ELEVATION

PAVED
20.00 ft
50.00 ft

2702.50 ft
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URRENT DATE: 09-05-2006 FILE DATE: 09-05-2006
URRENT TIME: 08:26:43 FILE NAME: N
l FHWA CULVERT ANALYSIS
HY-8, VERSION 6.1
SITE DATA CULVERT SHAPE, MATERIAL, INLET
t
INLET OUTLET CULVERT | BARRELS
ELEV. ELEV. LENGTH | SHADPE SPAN RISE MANNING  INLET
(ft) (£t) (EE) MATERIAL (Ft)  (ft) n TYPE
2717.00 2716.30 121.80 | 1 csp 2.50 2.50 .032 CONVENTIONAL

mm.-bwmr—l%<:t—*c:o

|lUMMARY OF CULVERT FLOWS (cfs) FILE: N DATE: 09-05-2006
ELEV (ft) TOTAL 1 2 3 4 5 6 ROADWAY ITR
2717.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 1
2717.72 1.7 1.7 0.0 0.0 0.0 0.0 0.0 0.00 1
2717.97 3.4 3.4 0.0 0.0 0.0 0.0 0.0 0.00 1
2718.24 5.1 5.1 0.0 0.0 0.0 0.0 0.0 0.00 1
ll 2718.46 6.8 6.8 0.0 0.0 0.0 0.0 0.0 0.00 1
2718.66 8.5 8.5 0.0 0.0 0.0 0.0 0.0 0.00 1
2718.85 10.2 10.2 0.0 0.0 0.0 0.0 0.0 0.00 1
l2719.o3 11.9 11.9 0.0 0.0 0.0 0.0 0.0 0.00 1
2719.23 13.6 13.6 0.0 0.0 0.0 0.0 0.0 0.00 1
2719.43 15.3 15.3 0.0 0.0 0.0 0.0 0.0 0.00 1
l2719.59 17.0 17.0 0.0 0.0 0.0 0.0 0.0 0.00 1
2722.00 26.3 26.3 0.0 0.0 0.0 0.0 0.0 OVERTOPPING
ll SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: N DATE: 09-05-2006
l HEAD HEAD TOTAL FLOW % FLOW
ELEV (ft) ERROR (ft) FLOW (cfs) ERROR (cfs) ERROR
2717.00 0.000 0.00 0.00 0.00
l 2717.72 0.000 1.70 0.00 0.00
2717.97 0.000 3.40 0.00 0.00
2718.24 0.000 5.10 0.00 0.00
2718.46 0.000 6.80 0.00 0.00
l 2718.66 0.000 8.50 0.00 0.00
2718.85 0.000 10.20 0.00 0.00
2719.03 0.000 11.90 0.00 0.00
l 2719.23 0.000 13.60 0.00 0.00
2719.43 0.000 15.30 0.00 0.00
2719.59 0.000 17.00 0.00 0.00
l<1> TOLERANCE (ft) = 0.010 <2> TOLERANCE (%) = 1.000



, 2
"_‘URRENT DATE: 09-05-2006 FILE DATE: 09-05-2006
CURRENT TIME: 08:26:43 FILE NAME: N
' PERFORMANCE CURVE FOR CULVERT 1 - 1( 2.50 (ft) BY 2.5'0 (Ft)) cCsPp
DIS- HEAD- INLET OUTLET
l CHARGE WATER CONTROL CONTROL FLOW NORMAL CRIT. OUTLET TW QUTLET TW
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH DEPTH DEPTH VEL. VEL.
{cfs) (fr) (ft) (ft) <F4> (ft) (ft) (ft) (ft) (fps) (fps)
l 0.00 2717.00 0.00 ¢.00 O-NF 0.00 0.00 0.00 0.50 0.00 0.00
1.70 2717.72 0.63 0.72 3-Mlt .61 0.41 0.66 0.66 1.62 1.79
3.40 2717.97 0.83 0.97 3-M2t 0.88 0.59 0.74 0.74 2.78 2.26
5.1¢ 2718.24 1.02 1.24 3-M2t 1.10Q 0.74 0.80 Q.80 3.73 2.57
6.80 2718.4¢6 1.19 1.46 3-M2t 1.31 0.86 0.86 0.86 4 .55 2.81
g8.50 2718.66 1.35 1.66 2-M2cC 1.50 0.97 0.97 0.90 4 .84 3.01
10.20 2718.85 1.50 1.85 2-M2c¢ 1.71 1.06 1.06 0.95 5.13 3.18
11.90 2719.03 1.64 2.03 2-M2c 1.94 1.15 1.15 Q.98 5.39 3.33
13.60 2719.23 1.78 2.23 2-M2c 2.50 1.24 1.24 1.02 5.60 3.46
15.30 2719.43 1.92 2.43 2-M2c 2.50 1.32 1.32 1.05 5.85 3.58
17.00 2719.59 2.05 2.59 2-M2c 2.50 1.39 1.39 1.08 6.07 3.69
El. inlet face invert 2717.00 ft El. outlet invert 2716.30 ft
El. inlet throat invert 0.00 ft El. inlet crest 0.00 £t
*kx% SITE DATA ***%* CULVERT INVERT *#***kxkkkkkkkk

* %k %k

INLET STATION
INLET ELEVATION
OUTLET STATION
OUTLET ELEVATION

NUMBER OF BARRELS
SLOPE (V/H)

CULVERT LENGTH ALONG SLOPE

0.
2717.
iz21.
2716.

1
0

121.

00 ft
00 ft
80 ft
30 ft

.0057

80 ft

CULVERT DATA SUMMARY **kkkkdhdkdkdkdkhhkhhddkdhkddikkx
CIRCULAR
2.50 ft

BARREL SHAPE

BARREL DIAMETER
BARREL MATERIAL
BARREL MANNING'S n
INLET TYPE

INLET EDGE AND WALL
INLET DEPRESSION

CONVENTIONAL

CORRUGATED ALUMINUM
0.032

SQUARE EDGE WITH HEADWALL
NONE
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lURRENT DATE: 09-05-2006 FILE DATE: 09-05-2006
CURRENT TIME: 08:26:43 FILE NAME: N
l TAILWATER

**%x*x*x* REGULAR CHANNEL CROSS SECTION **#*%kdkxhxxkk k%
BOTTOM WIDTH 5.00 ft
SIDE SLOPE H/V (X:1) 5.0
CHANNEL SLOPE V/H (ft/ft) 0.020
MANNING'S n (.01-0.1) 0.032
CHANNEL INVERT ELEVATION 2716.80 ft
CULVERT NO.1 OUTLET INVERT ELEVATION 2716.30 ft

**k* k%% UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL

FLOW W.S.E. FROUDE DEPTH VEL. SHEAR
(cfs) (ft) NUMBER (ft) (f/s) (psf)
0.00 2716.80 0.000 0.00 0.00 0.00
1.70 2716.96 0.780 0.16 1.79 0.20
3.40 2717.04 0.808 0.24 2.26 0.30
5.10 2717.10 0.821 0.30 2.57 0.38
6.80 2717.16 0.829 0.36 2.81 0.44
8.50 2717.20 0.835 0.40 3.01 0.50
10.20 2717.25 0.840 0.45 3.18 0.56
11.90 2717.28 0.844 0.48 3.33 0.60
13.60 2717.32 0.847 0.52 3.46 0.65
15.30 2717.35 0.849 0.55 3.58 0.69
.00 2717.38 0.852 0.58 3.69 0.73
ROADWAY OVERTOPPING DATA
ROADWAY SURFACE PAVED
EMBANKMENT TOP WIDTH 20.00 ft
CREST LENGTH 50.00 ft
OVERTOPPING CREST ELEVATION 2722.00 ft
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URRENT DATE: 09-03-2006 FILE DATE: 09-03-2006
URRENT TIME: 13:56:06 FILE NAME: O
I FHWA CULVERT ANALYSIS
HY-8, VERSION 6.1
l C SITE DATA CULVERT SHAPE, MATERIAL, INLET
U
L INLET OUTLET CULVERT | BARRELS
\' ELEV. ELEV. LENGTH SHAPE SPAN RISE MANNING INLET
'NO. (ft) (ft) (ft) MATERIAL (£t) (ft) n TYPE
1 |2721.80 2717.80 107.57 1 CSp 2.50 2.50 .032 CONVENTIONAL
2
3
4
5
6
‘UMVIARY OF CULVERT FLOWS (cfs) FILE: © DATE: 09-03-2006
ELEV (ft) TOTAL 1 2 3 4 5 6 ROADWAY ITR
l2721.80 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 1
2722.53 2.8 2.8 0.0 0.0 0.0 0.0 0.0 0.00 1
2722 .83 5.6 5.6 0.0 0.0 0.0 0.0 0.0 0.00 1
I2723.10 8.4 8.4 0.0 0.0 0.0 0.0 0.0 0.00 1
2723.35 11.2 11.2 0.0 0.0 0.0 0.0 0.0 0.00 1
2723.57 14.0 14.0 0.0 0.0 0.0 0.0 0.0 0.00 1
2723.79 16.8 16.8 0.0 0.0 0.0 0.0 0.0 0.00 1
'2724.01 19.6 19.6 0.0 0.0 0.0 0.0 0.0 0.00 1
2724 .24 22.4 - 22.4 0.0 0.0 0.0 0.0 0.0 0.00 1
2724 .47 25.2 25.2 0.0 0.0 0.0 0.0 0.0 0.00 1
l2724.87 28.0 28.0 0.0 0.0 0.0 0.0 0.0 0.00 1
2727.25 39.4 39.4 0.0 0.0 0.0 0.0 0.0 OVERTOPPING
l SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: O DATE: 09-03-2006
l HEAD HEAD TOTAL FLOW % FLOW
ELEV (ft) ERROR (ft) FLOW (cfs) ERROR (cfs) ERROR
2721.80 0.000 0.00 0.00 0.00
' 2722.53 0.000 2.80 0.00 0.00
2722.83 0.000 5.60 0.00 0.00
2723.10 0.000 8.40 0.00 0.00
2723.35 0.000 11.20 0.00 0.00
' 2723.57 0.000 14.00 0.00 0.00
2723.79 0.000 16.80 0.00 0.00
2724.01 0.000 19.60 0.00 0.00
l 2724 .24 0.000 22.40 0.00 0.00
2724 .47 0.000 25.20 0.00 0.00
2724.87 0.000 ‘ 28.00 0.00 0.00
l<1> TOLERANCE (ft) = 0.010 <2> TOLERANCE (%) = 1.000
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lURRENT DATE: 09-03-2006 FILE DATE: 09-03-2006
CURRENT TIME: 13:56:06 FILE NAME: O
r PERFORMANCE CURVE FOR CULVERT 1 - 1( 2.50 (ft) BY 2.50 (ft)) c¢sp
DIS- HEAD- INLET OUTLET
l CHARGE WATER CONTROL CONTROL FLOW NORMAL CRIT. OUTLET TW QUTLET W
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH DEPTH DEPTH VEL. VEL.
{cfs) (ft) (ft) (ft) <F4> (ft) (f£t) (ft) (ft) (fps) (fps)
l 0.00 2721.80 0.00 0.00 0O-NF 0.00 0.00 0.00 0.00 0.00 0.00
2.80 2722.53 0.73 0.73 1-82n 0.50 0.54 0.44 0.19 4 .72 2.42
5.60 2722.83 1.03 1.03 1-S2n 0.70 0.78 0.58 0.29 6.45 3.04
8.40 2723.10 1.30 1.30 1-S2n 0.87 0.96 0.76 0.36 6.66 3.45
11.20 2723.35 1.55 1.55 1-82n 1.02 1.11 0.91 0.42 6.87 3.77
14.00 2723.58 1.78 1.78 1-82n 1.15 1.26 1.06 0.47 7.07 4.03
16.80 2723.80 2.00 2.00 1-82n 1.28 1.38 1.18 0.52 7.36 4 .25
19.60 2724.01 2.21 2.21 1-S2n 1.41 1.50 1.30 0.56 7.59 4.44
22.40 2724.24 2.44 2.44 1-52n 1.54 1.60 1.40 0.60 7.89 4.61
25.20 2724.47 2.67 2.67 5-82n 1.87 1.71 1.61 0.64 7.57 4,77
28.00 2724.87 2.91 3.07 2-M2c 1.81 1.80 1.80 0.68 7.39 4.91
El. inlet face invert 2721.80 ft El. outlet invert 2717.80 ft
El. inlet throat invert 0.00 ft El. inlet crest 0.00 ft
%,k kK SITE DATA khkkkk CULVERT INVERT kkkhkdkhkikhkxxhkhkkkx

INLET STATION
INLET ELEVATION

QUTLET STATION

OUTLET ELEVATION
NUMBER OF BARRELS
SLOPE (V/H)
CULVERT LENGTH ALONG SLOPE

INLET EDGE AND WALL
INLET DEPRESSION

CIRCULAR
2.50 ft

0.
2721.
107.
2717,

1

0.
107.

CORRUGATED ALUMINUM
0.032
CONVENTIONAL

00 ft
80 ft
50 ft
80 ft

0372
57 ft

*k%*%* CULVERT DATA SUMMARY ***kkkhkhkdkhkhrkhdhdhdkdkkk*
BARREL SHAPE
BARREL DIAMETER
BARREL MATERIAL
BARREL MANNING'S n
INLET TYPE

SQUARE EDGE WITH HEADWALL

NONE

R O N G i R . R EE A an R EE s



i @ ®
' 3

ILURRENT DATE: 09-03-2006 FILE DATE: 09-03-2006
CURRENT TIME: 13:56:06 FILE NAME: O

TATILWATER

***+** REGULAR CHANNEL CROSS SECTION *¥%kkkdk#usxsxnx

BOTTOM WIDTH 5.00 ft
SIDE SLOPE H/V {X:1) 5.0
CHANNEL SLOPE V/H (ft/ft) 0.030
MANNING'S n (.01-0.1) 0.032
CHANNEL, INVERT ELEVATION 2717.80 ft

CULVERT NO.1 OUTLET INVERT ELEVATION 2717.80 ft

*¥#*kx%*x UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL

FLOW W.S5.E. FROUDE DEPTH VEL. SHEAR
(cfs) (ft) NUMBER (ft) {f/s) {psf)
0.00 2717.80 0.000 0.00 0.00 0.00
2.80 2717.99 0.971 0.18 2.42 0.36
5.60 2718.09 1.001 0.29 3.04 0.54
8.40 2718.16 1.016 0.36 3.45 0.67
11.20 2718.22 1.025 0.42 3.77 0.78
14.00 2718.27 1.032 0.47 4.03 0.88
16.80 2718.32 1.037 0.52 4.25 0.97
19.640 2718.36 1.042 0.56 4.44 1.06
22.40 2718.41 1.045 0.60 4,61 1.13
25.20 2718 .44 1.048 0.64 4.77 1.20
28.00 2718.48 1.051 J.68 4.91 1.27
ROADWAY OVERTOPFPING DATA
ROADWAY SURFACE PAVED
EMBANKMENT TOP WIDTH 20.00 ft
CREST LENGTH 50.00 ft
OVERTOPPING CREST ELEVATION 2727.25 ft
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URRENT DATE: 09-03-2006 FILE DATE: 09-03-2006
URRENT TIME: 13:58:16 FILE NAME: P
I FHWA CULVERT ANALYSIS
HY-8, VERSION 6.1
C SITE DATA CULVERT SHAPE, MATERIAL, INLET
U
L INLET OUTLET CULVERT | BARRELS
v ELEV. ELEV. LENGTH SHAPE SPAN RISE MANNING INLET
NO. (Et) (ft) (ft) MATERIAL (ft) (ft) n TYPE
1 [2724.50 2722.00 69.05 1 CSP 1.50 1.50 .032 CONVENTIONAL
2
3
4
S
6
IUMMARY OF CULVERT FLOWS (cfs) FILE: P - DATE: 09-03-2006
ELEV (ft) TOTAL 1 2 3 4 5 6 ROADWAY ITR
l2724.50 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 1
2724.94 0.8 0.8 0.0 0.0 0.0 0.0 0.0 0.00 1
2725.13 1.6 1.6 0.0 0.0 0.0 0.0 0.0 0.00 1
|2725.29 2.4 2.4 0.0 0.0 0.0 0.0 0.0 0.00 1
2725.44 3.2 3.2 0.0 0.0 0.0 0.0 0.0 0.00 1
2725.58 4.0 4.0 0.0 0.0 0.0 0.0 0.0 0.00 1
2725.72 4.8 4.8 ‘0.0 0.0 0.0 0.0 0.0 0.00 1
l2725.99 5.6 5.6 0.0 0.0 0.0 0.0 0.0 0.00 1
2726.12 6.4 6.4 0.0 0.0 0.0 0.0 0.0 0.00 1
2726.22 7.2 7.2 0.0 0.0 0.0 0.0 0.0 0.00 1
l2726.35 8.0 8.0 0.0 0.0 0.0 0.0 0.0 0.00 1
2728.75 11.0 11.0 0.0 0.0 0.0 0.0 0.0 OVERTOPPING
SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: P DATE: 09-03-2006
l HEAD HEAD TOTAL FLOW % FLOW
ELEV (ft)} ERROR (ft) FLOW (cfs) ERROR (cfs) ERROR
2724.50 0.000 0.00 0.00 0.00
l 2724.94 0.000 0.80 0.00 0.00
2725.13 0.000 1.60 0.00 0.00
2725.29 0.000 2.40 0.00 0.00
l 2725.44 0.000 3.20 0.00 0.00
2725.58 0.000 4.00 0.00 0.00
2725.72 0.000 4.80 0.00 0.00
2725.99 0.000 5.60 0.00 0.00
l 2726.12 0.000 6.40 0.00 0.00
2726.22 0.000 7.20 0.00 0.00
2726.35 0.000 8.00 0.00 0.00
.<1> TOLERANCE (ft) = 0.010 <2> TOLERANCE (%) = 1.000
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I:URRENT DATE: 09-03-2006 FILE DATE: 09-03-2006
CURRENT TIME: 13:58:16 FILE NAME: P
n PERFORMANCE CURVE FOR CULVERT 1 - 1( 1.50 {(ft} BY 1.50 (ft)) CSP
DIS- HEAD- INLET OUTLET
I CHARGE WATER CONTROL CONTROL FLOW NORMAL CRIT. OUTLET TW QUTLET TW
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH DEPTH DEPTH VEL. VEL.
(cfs) (ft) {ft) (ft) <F4x (ft) (ft) (ft) (ft) (fps) (fps)
0.00 2724.50 0.00 0.00 O-NF 0.00 0.00 0.00 0.00 0.00 0.00
0.80 2724.594 0.44 0.44 1-S2n 0.31 0.33 0.23 0.10 4.58 1.37
1.60 2725.13 0.63 0.63 1-82n 0.45 0.47 0.37 0.16 4,63 1.75
2.40 2725.29 Q.79 0.79 1-82n 0.56 0.58 0.48 0.20 4 .89 2.01
3.20 2725 .44 0.94 0.94 1-S2n 0.65 0.68 0.58 0.23 5.10 2.21
4.00 2725.58 1.08 1.08 1-S52n 0.74 0.76 0.66 0.27 5.29 2.38
4.80 2725.72 1.22 1.22 1-82n 0.83 0.84 0.74 0.29 5.54 2.52
5.60 2725.99 1.35 1.49 2-M2c 0.91 0.91 0.91 0.32 4 .98 2.65
6.40 2726.12 1.49 1.62 2-M2c 1.00 0.97 0.97 0.34 5.27 2.76
7.20 2726.22 1.63 1.72 2-M2c 1.1¢ 1.04 1.04 0.37 5.52 2.8¢6
8.00 2726.35 1.79 1.85 2-M2c 1.21 1.0% 1.09 .39 5.79 2.95
El. inlet face invert 2724 .50 ft El. outlet invert 2722.00 ft

El. inlet throat invert 0.00 ft El. inlet crest 0.00 ft

*#%*%* STTE DATA ***** CULVERT INVERT *##%#k¥kkxitx

INLET STATION 0.00 ft

INLET ELEVATION 2724 .50 ft

OUTLET STATION 69.00 ft

OUTLET ELEVATION 2722.00 ft

NUMBER OF BARRELS 1

SLOPE (V/H) 0.0362

CULVERT LENGTH ALONG SLOPE 69.05 ft
% % %k % CULVERT DATA SUMMARY kkkkkhkhkRhkhkihhkikrthhithtdkdihk

BARREL SHAPE CIRCULAR

BARREL DIAMETER 1.50 ft

BARREL MATERIAL CORRUGATED ALUMINUM

BARREL MANNING'S n 0.032

INLET TYPE : CONVENTIONAL

INLET EDGE AND WALL SQUARE EDGE WITH HEADWALL

INLET DEPRESSION NONE
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lURRENT DATE: 09-03-2006 FILE DATE: 09-03-2006
CURRENT TIME: 13:58:16 FILE NAME: P

3

TAILWATER

o

*%x%%* REGULAR CHANNEL CROSS SECTION ****k**k#khshxs*

BOTTOM WIDTH 5.00 ft
ﬂ SIDE SLOPE H/V (X:1) 5.0
CHANNEL SLOPE V/H (ft/ft) ' 0.020
MANNING'S n (.01-0.1) 0.032
CHANNEL INVERT ELEVATION 2722.00 ft
H CULVERT NO.l OQUTLET INVERT ELEVATION 2722.00 ft

*x**xx* UUNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL

FLOW W.S.E. FROUDE DEPTH VEL. SHEAR
(cfs) (ft) NUMBER (ft) (£/s) (psf)
0.00 2722.00 0.000 0.00 0.00. 0.00
0.80 2722.10 0.746 0.10 1.37 0.13
1.60 2722.16 0.778 0.16 1.75 0.20
2.4¢0 2722.20 0.795 0.20 2.01 0.25
3.20 2722 .23 0.805 0.23 2.21 0.29
4 .00 2722 .27 0.813 0.27 2.38 0.33
4.80 2722 .29 0.819 0.29 2.52 0.37
5.60 2722 .32 0.824 0.32 2.65 Q.40
6.40 2722 .34 0.828 0.34 2,76 0.43
7.20 2722 .37 0.831 0.37 2.86 0.46
8.00 2722.39 0.834 0.39 2.95 0.49

RCADWAY OVERTOPPING DATA

ROADWAY SURFACE PAVED
EMBANKMENT TOP WIDTH 20.00 ft
CREST LENGTH 50.00 ft
OVERTOPPING CREST ELEVATION 2728.75 ft
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URRENT DATE: 09-03-2006 FILE DATE: 09-03-2006
URRENT TIME: 14:00:48 FILE NAME: ¢
. FHWA CULVERT ANALYSIS
HY-8, VERSION 6.1
I C SITE DATA CULVERT SHAPE, MATERIAL, INLET
U
L INLET OUTLET CULVERT | BARRELS
l v ELEV. ELEV. LENGTH SHAPE SPAN RISE MANNING INLET
NO. (ft) (£t} (ft) MATERIAL (ft) (ft) n TYPE
1 |2724.90 2722.00 73.76 1 CSP 1.50 1.50 .032 CONVENTIONAL
2
B
4
5
l 6
lUMMARY QF CULVERT FLOWS {cfs) FILE: Q DATE: 09-03-2006
ELEV (ft} TOTAL 1 2 3 4 5 6 ROADWAY ITR
l 2724 .90 0.0 0.0 0.0 0.0 0.0 0.0° 0.0 0.00 1
2725.34 0.8 0.8 0.0 0.0 0.0 0.0 0.0 0.00 1
2725.53 1.6 1.6 0.0 0.0 0.0 0.0 0.0 0.00 1
l 2725.69 2.4 2.4 0.0 0.0 0.0 0.0 0.0 0.00 1
2725.84 3.2 3.2 0.0 0.0 0.0 0.0 0.0 0.00 1
2725.98 4.0 4.0 0.0 0.0 0.0 0.0 0.0 0.00 1
2726.11 4.8 4.8 0.0 0.0 0.0 0.0 0.0 0.00 1
l2726.25 5.6 5.6 0.0 0.0 0.0 0.0 0.0 0.00 1
2726.52 6.4 6.4 0.0 0.0 0.0 0.0 0.0 0.00 1
2726.65 7.2 7.2 0.0 0.0 0.0 0.0 0.0 0.00 1
'2726.‘75 8.0 8.0 0.0 0.0 0.0 0.0 0.0 0.00 1
2728.75 10.7 10.7 0.0 0.0 0.0 0.0 0.0 OVERTOPPING
SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: Q DATE: 09-03-2006
l HEAD HEAD TOTAL FLOW $ FLOW
ELEV (ft) ERROR (ft} FLOW (cfs) ERROR (cfs) ERROR
2724.90 0.000 0.00 0.00 0.00
l 2725.34 0.000 0.80 0.00 0.00
2725.53 0.000 1.60 0.00 0.00
2725.69 0.000 2.40 0.00 0.00
l . 2725.84 0.000 3.20 0.00 0.00
2725.98 0.000 4.00 0.00 0.00
2726.11 0.000 4.80 0.00 0.00
2726.25 0.000 5.60 0.00 0.00
I 2726.52 0.000 6.40 0.00 0.00
2726.65 0.000 7.20 0.00 0.00
2726.75 0.000 8.00 0.00 0.00
' <1> TOLERANCE (ft) = 0.010 <2> TOLERANCE (%) = 1.000




2
ICU'RRENT DATE: 09-03-2006 FILE DATE: 09-03-2006
CURRENT TIME: 14:00:48 FILE NAME: Q
l PERFORMANCE CURVE FOR CULVERT 1 - 1( 1.50 (ft) RY 1.50 (ft)) CSP
DIS- HEAD- INLET OUTLET

CHARGE WATER CONTRCL CONTROL FLOW NORMAIL, CRIT. QUTLET W QUTLET ™
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH DEPTH DEFPTH VEL. VEL.
(cfs) (ft) (ft) (ft) <F4> (ft) (ft) (ft) (ft) (fps) (fps)
' 0.00 2724.90 0.00 0.00 O-NF 0.00 0.00 0.00 0.00 0.00 0.00
0.80 2725.34 0.44 0.44 1-S2n 0.31 0.33 0.23 0.10 4 .58 1.37
1.60 2725.53 0.63 0.63 1-52n 0.44 0.47 0.37 0.16 4.63 l1.75
2.40 2725.69 0.79 0.79 1-82n 0.54 0.58 0.48 0.20 4.89 2.01
3.20 2725.84 0.94 0.94 1-82n 0.64 0.68 0.58 0.23 5.10 2.21
4.00 2725.98 1.08 1.08 1-82n 0.72 0.76 0.66 0.27 5.29 2.38
4.80 2726.11 1.21 1.21 1-82n 0.81 0.84 0.74 0.29 5.54 2.52
5.60 2726.25 1.35 1.35 1-S82n 0.89 0.91 0.81 0.32 5.74 2.65°
6.40 2726.52 1.49 1.62 2-M2c¢ 0.98 0.97 0.97 0.34 5.27 2.76
7.20 2726.865 1.63 1.75 2-M2c¢ 1.06 1.04 1.04 0.37 5.52 2.86
8.00 2726.75 1.79 1.85 2-M2c 1.16 1.09 1.09 0.39 5.79 2.95

El. inlet face invert 2724 .90 ftc El. outlet invert 2722.00 ft
El. inlet throat invert 0.00 ft El. inlet crest 0.00 ft
* X KK SITE DATA % % % %k %k CULVERT INVERT R R E R R AR ]

INLET STATION
INLET ELEVATION
OUTLET STATICN

OUTLET ELEVATION
NUMBER OF BARRELS
SLOPE (V/H)
CULVERT LENGTH ALONG SLOPE

INLET EDGE AND WALL
INLET DEPRESSION

CIRCULAR
1.50 ft

CORRUGATED ALUMINUM
0.032
CONVENTIONAL

0.00 ft

2724.90 ft

73.70 ft

2722.00 ft

i
0.0393
73.76 ft

%k %% CULVERT DATA SUMMARY ***xdkkkkkhkhkdkkrkkhhrhxthk
BARREL SHAPE
BARREIL, DIAMETER
BARREL MATERIAL
BARREL MANNING'S n
INLET TYPE

SQUARE EDGE WITH HEADWALL

NONE
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I’.'URRENT DATE: 09-03-2006
14:00:48

CURRENT TIME:

3

FILE DATE: 09-03-2006
FILE NAME: Q

TATILWATER

kkkkhhk

SIDE SLOPE H/V (X:1)

CHANNEL SLOPE V/H (ft/ft)}

MANNING'S n

FLOW
(cfs)
.00
.80
.60
.40
.20
.00
.80
.60
.40
.20
.00

NN P WNNROO

W.S.

E.

(ft)

2722.
2722.
2722,
2722.
.23

2722

2722.
.29
.32

2722
2722

2722,
2722.
.39

2722

oo
10
16
20

27

34
37

OO OO0 OCOOOOO0

(.01-0.1)
CHANNEL INVERT ELEVATION
CULVERT NO.1 QUTLET INVERT ELEVATION

FROUDE
NUMBER
.000
. 746
.778
.795
.805
.813
.819
.824
.828
.831
.834

DEPTH
(ft)

COOQOOCOOOOOO0O

.00
.10
.16
.20
.23
.27
.29
.32
.34
.37
.39

VEL.
(£/8)

0

0o

1.37
.75
.01
.21
.38
.52
.65
.76
.86
.85

NN NDE

5.
5.
0.
0.

2722.
2722.

*x+**% REGULAR CHANNEL CROSS SECTION **#*&xksxksrsdks
BOTTOM WIDTH

00 ft
0

020
032
00 ft
00 ft

UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL

SHEAR
(psf)

OO0 OCOCOOOQOO0

.00
.13
.20
.25
.29
.33
.37
.40
.43
.46
.49

ROADWAY OVERTOPPING DATA

ROADWAY SURFACE
EMBANKMENT TOP WIDTH

CREST LENGTH

OVERTOPPING CREST ELEVATION

PAVED
20.00 ft
50.00 ft

2728.75 ft




1
URRENT DATE: 11-27-2006 FILE DATE: 11-27-2006
URRENT TIME: 17:25:36 FILE NAME: S
. FHWA CULVERT ANALYSIS
HY-8, VERSION 6.1
C SITE DATA CULVERT SHAPE, MATERIAL, INLET
U
L INLET OUTLET CULVERT | BARRELS
v ELEV. ELEV. LENGTH SHAPE SPAN RISE MANNING INLET
NO. (ft) (ft) (ft) MATERTIAT (ft) (ft) n TYPE
1 |2681.50 2678.70 80.05 | 1 csp 2.00 2.00 .031  CONVENTIONAL
2
3
4
5
6
lewm&x OF CULVERT FLOWS (cfs) FILE: S DATE: 11-27-2006
LEV (ft) TOTAL 1 2 3 4 5 6 ROADWAY ITR
lE2681.50 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 1
2682.16 2.1 2.1 0.0 0.0 0.0 0.0 0.0 0.00 1
2682.47 4.2 4.2 0.0 0.0 0.0 0.0 0.0 0.00 1
2682.73 6.3 6.3 0.0 0.0 0.0 0.0 0.0 0.00 1
2682.97 8.4 8.4 0.0 0.0 0.0 0.0 0.0 0.00 1
2683.19 10.5 10.5 0.0 0.0 0.0 0.0 0.0 0.00 1
2683.43 12.6 12.6 0.0 0.0 0.0 0.0 0.0 0.00 1
I2683.80 14.7 14.7 0.0 0.0 0.0 0.0 0.0 0.00 1
2684.01 16.8 16.8 0.0 0.0 0.0 0.0 0.0 0.00 1
2684.30 18.9 18.9 0.0 0.0 0.0 0.0 0.0 0.00 1
2685.64 21.0 21.0 0.0 0.0 0.0 0.0 0.0 0.00 1
2687.00 32.3 32.3 0.0 0.0 0.0 0.0 0.0 OVERTOPPING
SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: S DATE: 11-27-2006
' HEAD HEAD TOTAL FLOW % FLOW
ELEV (ft) ERROR (ft) FLOW (cfs) ERROR (cfs) ERROR
2681.50 0.000 0.00 0.00 0.00
l 2682.16 0.000 2.10 0.00 0.00
2682.47 0.000 4.20" 0.00 0.00
2682.73 0.000 6.30 0.00 0.00
2682.97 0.000 8.40 0.00 0.00
l 2683.19 0.000 10.50 0.00 0.00
2683.43 0.000 12.60 0.00 0.00
2683.80 0.000 14.70 0.00 0.00
l 2684.01 0.000 16.80 0.00 0.00
2684.30 0.000 18.90 0.00 0.00
2685%.64 0.000 21.00 0.00 0.00
|<1> TOLERANCE (ft) = 0.010 <2> TOLERANCE (%) = 1.000



2
IURRENT DATE: 11-27-2006 FILE DATE: 11-27-2006
CURRENT TIME: 17:25:386 FILE NAME: S
l PERFORMANCE CURVE FOR CULVERT 1 - 1( 2.00 (ft) BY 2.00 (ft)) cCsPp
DIS- HEAD- INLET OUTLET
CHARGE WATER CONTROL CONTROL FLOW NORMAIL, CRIT. QUTLET TW OUTLET TW
FLOW ELEV, DEPTH DEPTH TYPE DEPTH DEPTH DEPTH DEPTH VEL. VEL.
{cfs) (ft) (ft) (Ft) <Fd> (Et) (ft) (ft) (ft) (fps) (fps)
I 0.00 2681.50 0.00 0.00 O-NF 0.00 0.00 0.00 1.30 0.00 0.00
2.10 2682.16 0.66 0.66 1-82n 0.46 0.49 0.39 1.48 4.79 1.92
4.20 2682.47 0.986 0.6 1-82n 0.66 0.71 0.51 1.57 6.53 2.42
6.30 2682.73 1.23 1.23 1-82n 0.82 0.88 0.68 l.64 6.62 2.74
8.40 2682.97 1.47 1.47 1-82n 0.97 1.023 0.83 1.70 6.82 3.00
10.50 2683.19 1.69 1.69 1-82n 1.11 1.16 1.10 1.75 5.95 3.20
12.60 2683.43 1.93 1.93 1-82n 1.24 1.27 1.17 1.80 6.59 3.38
14 .70 2683.80 2.17 2.30 3-M1t 1.39 1.38 1.84 1.84 4 _84 3.54
16.80 2684.01 2.43 2.51 3-Mit 1.55 1.47 1.88 1.88 5.52 3.68
18.90 2684.30 2.72 2.80 3-M1lt 1.79 1.56 1.92 1.52 6.15 3.80
21.00 2685.64 3.04 4.14 3-M2¢ 2.00 1.63 1.95 1.95 6.77 3.92
El. inlet face invert 2681.50 ft El. outlet invert 2678.70 ft
El. inlet throat invert 0.00 ft El. inlet crest 0.00 ft

INLET DEPRESSION

CIRCULAR
2.00 ft

*kkk STTE DATA ***%x*x (CULVERT INVERT *%%*%%xkxkkkkdkx
INLET STATION
INLET ELEVATION
OQUTLET STATICON
QUTLET ELEVATION
NUMBER OF BARRELS
SLOPE (V/H)
CULVERT LENGTH ALONG SLOPE

0.00 ft
2681.50 ft
80.00 ft

2678.70 ft

1
0.0350
80.05 ft

*%%% CULVERT DATA SUMMARY ** %% kkhkdkkhkhhhkhkkhkskhx
BARREL: SHAPE
BARREL DIAMETER
BARREL MATERIAL
BARREL MANNING'S n
INLET TYPE
INLET EDGE AND WALL

CORRUGATED ALUMINUM
0.031
CONVENTIONAL

SQUARE EDGE WITH HEADWALL

NONE
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IURRENT
CURRENT

DATE :
TIME:

11-27-2006
17:25:36

3

FILE DATE: 11-27-2006
FILE NAME: S

TAILWATER

***%** REGULAR CHANNEL CROSS SECTION **k%kkkkkhkkkkhkk
BOTTOM WIDTH 5.00 ft
SIDE SLOPE H/V (X:1} 5.0
CHANNEL SLOPE V/H (ft/ft) 0.020
MANNING'S n (.01-0.1) 0.032
CHANNEL INVERT ELEVATION 2680.00 ft

CULVERT NO.1 OUTLET INVERT ELEVATION 2678.70 ft

% % ok k ok k

FLOW
(cfs)

0.
2.
4.
.30
.40

6
8

10.
12.
14.
16.
18.
21.

00
10
20

50
60
70
80
90
00

W.5.

E.

(fr)

2680

2680
2680
2680
2680
2680
2680

2680.
.61
.65

2680
2680

.00
2680.
.27
.34
.40
.45
.50
.54

18

58

UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL

FROUDE DEPTH VEL. SHEAR

NUMBER (ft) (£/s) (psf)
0.000 0.00 0.00 0.00
0.790 0.18 1.92 0.23
0.815 0.27 2,42 0.34
0.827 0.34 2.74 0.43
0.835 0.40 3.00 0.50
0.841 0.45 3.20 0.56
0.845 0.50 3.38 0.62
0.849 0.54 3.54 0.67
0.852 0.58. 3.68 0.72
0.854 0.61 3.80 - 0.77
0.856 0.65 3.92 0.81

ROADWAY OVERTOPPING DATA

ROADWAY SURFACE
EMBANKMENT TOP WIDTH

CREST LENGTH

OVERTOPPING CREST ELEVATION

PAVED

20.00 ft

50.00 ft
2687.00 ft

*



I C o

1
URRENT DATE: 09-03-2006 FILE DATE: 09-03-2006
URRENT TIME: 14:09:06 _ FILE NAME: T
l FHWA CULVERT ANALYSIS
HY-8, VERSION 6.1
I C SITE DATA CULVERT SHAPE, MATERIAL, INLET
U
L INLET OUTLET CULVERT | BARRELS .
v ELEV. ELEV. LENGTH SHAPE SPAN ° RISE MANNING  INLET
lNO. (ft) (ft) (ft) MATERIAL (ft) (ft) n TYPE -
1 [2743.50 2740.00 96.76 | 1 csp 2.00 2.00 .032 CONVENTIONAL
2
l 3
4
5
6
lSUMMARY OF CULVERT FLOWS (cfs) FILE: T DATE: 09-03-2006
ELEV (ft)  TOTAL 1 2 3 4 5 6 ROADWAY ITR
l2743.50 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 1
2744.01 1.2 1.2 0.0 0.0 0.0 0.0 0.0 0.00 1
2744 .21 2.4 2.4 0.0 0.0 0.0 0.0 0.0 0.00 1
2744 .38 3.6 3.6 0.0 0.0 0.0 0.0 0.0 0.00 1
l2744.54 4.8 4.8 0.0 0.0 0.0 0.0 0.0 0.00 1
2744.69 €.0 6.0 0.0 0.0 0.0 0.0 0.0 0.00 1
2744 .83 7.2 7.2 0.0 0.0 0.0 0.0 0.0 0.00 1
l2744.96 8.4 8.4 0.0 0.0 0.0 0.0 0.0 0.00 1
2745.09 9.6 9.6 0.0 0.0 0.0 0.0 0.0 0.00 1
2745.23 - 10.8 10.8 0.0 0.0 0.0 0.0 0.0 0.00 1
|2745.36 12.0 12.0 0.0 0.0 0.0 0.0 0.0 0.00 1
2747.50 21.0 21.0 0.0 0.0 0.0 0.0 0.0 OVERTOPPING
l SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: T DATE: 09-03-2006
l HEAD HEAD TOTAL FLOW % FLOW
ELEV (ft) ERROR (ft) FLOW (cfs) ERROR (cfs) ERROR
2743.50 0.000 0.00 0.00 0.00
l 2744.01 0.000 1.20 0.00 0.00
2744.21 0.000 2.40 0.00 0.00
2744 .38 0.000 3.60 0.00 0.00
2744 .54 0.000 4.80 0.00 0.00
l 2744 .69 0.000 6.00 0.00 0.00
2744 .83 0.000 7.20 0.00 0.00
2744 .96 0.000 8.40 0.00 0.00
I 2745.09 0.000 9.60 0.00 0.00
2745.23 0.000 10.80 0.00 0.00
2745.36 0.000 12.00 G.00 0.00
r<1> TOLERANCE (ft) = 0.010 <2> TOLERANCE (%) = 1.000




2
EURRENT DATE: 0%-03-2006 FILE DATE; 09-03-2006
CURRENT TIME: 14:0%:06 FILE NAME: T
. PERFORMANCE CURVE FOR CULVERT 1 - 1{ 2.00 (ft) BY 2.00 (ft)) CSP
DIS- HEAD- INLET OUTLET
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRIT. OUTLET TW OUTLET W
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH DEPTH DEPTH VEL. VEL.
(cfs) (ft) (ft) (ft) <F4> (ft) (ft) (ft) (ft} (fps) (fps}
' 0.00 2743 .50 Q.00 0.00 O-NF 0.00 0.00 0.00 0.00 0.00 0.00
1.20 2744 .01 0.51 0.51 1-82n 0.34 0.37 0.27 0.12 4.53 1.81
2.40 2744 .21 0.71 0.71 1-82n 0.49 0.53 0.43 0.18 4.89 2.30
I 3.60 2744 .38 0.88 0.88 1-82n 0.61 0.66 0.56e 0.22 4.99 2.63
4.80 2744 .54 1.04 1.04 1-82n Q.71 Q.77 0.57 Q.26 6.51 2.89
6.00 2744 .69 1.19 1.19 1-82n 0.81 0.86 0.66 0.30 6.59 3.11
7.20 2744 .83 1.33 1.33 1-82n 0.89 0.95 0.75 0.33 6.69 3.29
8.40 2744 .96 1.46 1.46 1-52n 0.987 1.03 0.83 0.36 6.82 3.45
9.60 2745.10 1.60 1.60 1-82n 1.06 1.10 1.00 0.39 6.09 3.60
10.80 2745 .23 1.73 1.73 1-82n 1.14 1.18 1.08 0.41 6.27 3.72
l 12.00 2745.36 1.86  1.86 1-82n 1.22 1.24 1.14 0.44 6.48 3.85
El. inlet face invert 2743.50 ft El. outlet invert 2740.00 ft
l El. inlet throat invert 0.00 ft El. inlet crest 0.00 ft
* Kk kk SITE DATA ok ok kk CULVERT INVERT AR A A A A A AR AR
|I INLET STATION 0.00 ft
INLET ELEVATION 2743.50 ft
OUTLET STATICN 96.70 ft
' OUTLET ELEVATION 2740.00 ft
NUMBER OF BARRELS 1
SLOPE (V/H) 0.0362
l CULVERT LENGTH ALONG SLOPE 96.76 ft
% ok kx Xk CULVERT DATA S'UMRY khkhkkkhkdhkhhkhkhkhkhhkhkihhhxhxkkk

BARREL SHAPE CIRCULAR

BARRELL DIAMETER 2.00 ft

BARREL MATERIAL CORRUGATED ALUMINUM
BARREL MANNING'S n 0.032

INLET TYPE CONVENTIONAL

INLET EDGE AND WALL SQUARE EDGE WITH HEADWALL
INLET DEPRESSION NONE

--r-



lCURRENT
CURRENT

DATE: 09-03-2006 FILE DATE: 05-03-2006
TIME: 14:09:06 FILE NAME: T

3

I

TAILWATER

E e

Jodek ke ke ok k

REGULAR CHANNEL CROSS SECTION ****kkxkkxdkknk*

BOTTOM WIDTH 5.00 ft
SIDE SLOPE H/V (X:1)} 5.0
CHANNEL SLOPE V/H (ft/ft) 0.030
MANNING'S n (.01-0.1) 0.032
CHANNEL INVERT ELEVATION 2740.00 ft

CULVERT NO.1 OUTLET INVERT ELEVATION 2740.00 ft

UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL

FLOW W.S.E. FROUDE DEPTH VEL. SHEAR
(cfs) (£t} NUMBER (ft) (£/s) {psf)
0.00 2740.00 0.000 0.00 0.00 0.00
1.20 2740.12 0.926 0.12 1.81 0.22
2.40 2740.18 0.963 0.18 2.320 0.33
3.60 2740.22 0.983 0.22 2.63 0.42
4.80 2740.26 0.995 0.26 2.89 0.49
6.00 2740.30 1.004 0.30 3.11 Q.56
7.20 2740.33 1.011 0.33 3.29 0.62
8.40 2740.36 1.016 0.36 3.45 0.67
9.60 2740.39 1.020 0.39 3.6Q Q.72
10.80 2740.41 1.024 0.41 3.72 0.77
12.040 2740.44 1.027 0.44 3.85 0g.81

ROADWAY OVERTOPPING DATA

ROADWAY SURFACE PAVED
EMBANKMENT TOP WIDTH 20.00 ft
CREST LENGTH 50.00 ft
OVERTOPPING CREST ELEVATION 2747.50 ft




i @ ® 1

URRENT DATE: 09-03-2006 FILE DATE: 09-03-2006
URRENT TIME: 14:12:24 FILE NAME: U
I FHWA CULVERT ANALYSIS
HY-8, VERSION 6.1
l C SITE DATA CULVERT SHAPE, MATERIAL, INLET
U
L INLET OUTLET CULVERT | BARRELS
v ELEV. ELEV. LENGTH SHAPE SPAN RISE MANNING  INLET
NO. (ft) (ft) {(ft) MATERIAL {(ft) {ft) n TYPE
1 |2737.20 2735.60 98.01 | 1 CSP 2.00 2.00 .032  CONVENTIONAL
2
3
4
5
6
IUMMARY OF CULVERT FLOWS (cfs) FILE: U DATE: 09-03-2006
ELEV (ft) TOTAL . 1 2 3 4 5 6 ROADWAY ITR
2737.20 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 1
2737.80 1.3 1.3 0.0 0.0 0.0 0.0 0.0 0.00 1
2738.05 2.6 2.6 0.0 0.0 0.0 0.0 0.0 0.00 1
2738.25 3.9 3.9 0.0 0.0 0.0 0.0 0.0 0.00 1
I2738.44 5.2 5.2 0.0 0.0 0.0 0.0 0.0 0.00 1
2738.61 6.5 6.5 0.0 0.0 0.0 0.0 0.0 0.00 1
2738.76 7.8 7.8 0.0 0.0 0.0 0.0 0.0 0.00 1
l2738.92 9.1 9.1 0.0 0.0 0.0 0.0 0.0 0.00 1
2739.07 10.4 10.4 0.0 0.0 0.0 0.0 0.0 0.00 1
2739.25 11.7 11.7 0.0 0.0 0.0 0.0 0.0 0.00 1
'2739.46 13.0 13.0 0.0 0.0 0.0 0.0 0.0 0.00 1
2741.00 16.8 16.8 0.0 0.0 0.0 0.0 0.0 OVERTOPPING
l SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: U DATE: 09-03-2006
l HEAD HEAD TOTAL FLOW % FLOW
ELEV (ft) ERROR (ft) FLOW (cfs) ERROR (cfs) ERROR
2737.20 0.000 0.00 0.00 0.00
I 2737.80 0.000 1.30 0.00 0.00
2738.05 0.000 2.60 0.00 0.00
2738.25 0.000 3.90 0.00 0.00
2738.44 0.000 5.20 0.00 0.00
I 2738.61 0.000 6.50 0.00 0.00
2738.76 0.QQ0 7.80 0.00 0.00
2738.92 0.000 9.10 0.00 0.00
l 2739.07 0.000 10.40 0.00 0.00
2739.25 0.000 11.70 0.00 0.00
2739.46 0.000 13.00 0.00 0.00
I<1> TOLERANCE (ft) = 0.010 _ <2> TOLERANCE (%) = 1.000



2
URRENT DATE: 09-03-2006 FILE DATE: 09-03-2006
CURRENT TIME: 14:12:24 . FILE NAME: U
l PERFORMANCE CURVE FOR CULVERT 1 - 1{ 2.00 {(ft) BY 2.00 (ft)) CsP
DIS- HEAD- INLET OUTLET _
CHARGE WATER CONTRCL CONTROL FLOW NORMAI, CRIT. OUTLET W OUTLET TW
FLOW ELEV. DEPTH DEFTH TYPE DEPTH DEPTH DEPTH DEPTH VEL. VEL.
{cfs) (fe) (ft) (£t) <Fd> (£t} (£t} {£c) {(f£} (fps) (fps)
I 0.00 2737.20 0.00 0.00 O-NF 0.00 0.00 0.00 0.00 0.00 0.00
1.30 2737.80 0.55 0.60 2-M2Z2c 0.44 0.39 0.39 0.12 2.99 1.8¢6
2.60 2738.05 Q.76 Q.85 2-Mic 0.64 0.56 0.56 0.19 1.63 2.37
' 3.90 2738.26 0.94 1.06 2-M2c 0.79 0.69 0.69 0.23 4,08 2.70
5.20 2738.43 1.11 1.23 2-M2c 0.93 0.80 0.80 0.27 4.41 2.97
&.50 2738.61 1.27 1.41 2-M2cC 1.06 0.90 0.90 0.31 4.75 3.19
I 7.80 2738.76 1.42 1.56 2-M2c 1.19 0.99 0.99 0.34 5.01 3.37
9.10 2738.92 1.56 1.72 2-M2c 1.32 1.07 1.07 0.38 5.30¢ 3.54
10.40 2739.08 1.70 1.88 2-M2c 1.47 1.15 1.15 0.40 5.55 3.68
11.70 2739.25 1.84 2.05 2-M2c 1.64 1.23 1.23 0.43 5.79 3.82
I 13.00 2739.46 1.99 2.26 2-M2c 2.00 1.29 1.29 0.45 6.06 3.94
El. inlet face invert 2737.20 ft El. outlet invert 2735.60 ft
l El. inlet threoat invert 0.00 ft El. inlet crest 0.00 ft
* & k% SITE DATA * % %k k % CULVERT INVERT hkhhkhkhkhkhhkdkkik
II INLET STATION ) . 0.00 ft
INLET ELEVATION 2737.20 ft
OUTLET STATION ag8.00 ft
I QUTLET ELEVATION 2735.60 ft
NUMBER OF BARRELS 1
SLOPE (V/H) 0.0163
I CULVERT LENGTH ALONG SLOPE 98.01 ft

*kxkkk*x CULVERT DATA SUMMARY ***kkkkkkkhkhhkhhhhhhhkrd

BARREL SHAPE CIRCULAR

BARREL DIAMETER 2.00 ft

BARREL MATERIAL CORRUGATED ALUMINUM
BARREL MANNING'S n 0.032

INLET TYPE CONVENTIONAL

INLET EDGE AND WALL SQUARE EDGE WITH HEADWALL
INLET DEPRESSION NONE




I:URRENT DATE:
CURRENT TIME:

09-03-2006
14:12:24

3

FILE DATE: 09-03-2006
FILE NAME: U

TAILWATER

FLOW
{cfs)
0.00
1.30
2.60
3.90
5.20
6.50
7.80
9.10
10.40
11.70
13.00

- B = A . BN Em

W.S.E.
(ft)

2735.
2735.
2735.
2735.
2735.
2735.
2735.
2735.
2736.
2736.
2736.

60
72
79
83
88
91
94
98
00
03
05

(.01-0.1)

FROUDE
NUMBER

HEHRRHNLrOOOOO

.000
. 930
.968
. 986
.998
.0Q7
.013
.019
.023
.027
.030

DEPTH
(ft)

COO0OQCOoOOOoOCOQO0

.00
.12
.19
.23
.27
.31
.34
.38
.40
.43
.45

VEL.
(£/s)

WWWwWwwwWwNnRNNNREO

.00
.86
.37
.70
.97
.19
.37
.54
.68
.82
.94

5.
5.
0.
0.

2735.
2735.

***%**x REGULAR CHANNEL CROSS SECTION **kkkxkkdkkrkstx
BOTTOM WIDTH

SIDE SLOPE H/V (X:1)
CHANNEL SLOPE V/H (ft/ft)
MANNING'S n
CHANNEL INVERT ELEVATION

CULVERT NO.1 OUTLET INVERT ELEVATION

00 ft
0

030
032
60 ft
60 ft

*%**x%%* UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL

SHEAR
{psf)

QOO0 O0OO0OO0OOOO00

.Q0
.23
.35
.44
.51
.58
.64
.70
.75
.80
.85

ROADWAY OVERTOPPING DATA

ROADWAY SURFACE

EMBANKMENT TOP WIDTH
CREST LENGTH
OVERTOPPING CREST ELEVATION

PAVED
20.00 ft
50.00 ft

2741.00 ft

Il . N am E e - IITI



| ® e

CURRENT DATE: 09-08-2006 FILE DATE: 09-08-2006
'CURRENT TIME: 10:23:57 FILE NAME: V
. FHWA CULVERT ANALYSIS
HY-8, VERSION 6.1
' C SITE DATA , CULVERT SHAPE, MATERIAL, INLET
U
L INLET OUTLET CULVERT | BARRELS
v ELEV. ELEV. LENGTH SHAPE SPAN RISE MANNING  INLET
I No.| (ft) (ft) (ft) MATERIAL (ft) (ft) n TYPE
1 12743.00 2742.10 94.50 | 1 CSP 1.50 1.50 .031 CONVENTIONAL
2
3
B
5
' 6
UMMARY OF CULVERT FLOWS (cfs) FILE: V DATE: 09-08-2006
ELEV (ft) TOTAL 1 2 3 4 5 6 ROADWAY ITR
2743.00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 1
l2743.41 0.5 0.5 0.0 0.0 0.0 0.0 0.0 0.00 1
2743.57 1.0 1.0 0.0 0.0 0.0 0.0 0.0 0.00 1
2743.70 1.5 1.5 0.0 0.0 0.0 0.0 0.0 0.00 1
.2743.86 2.0 2.0 0.0 0.0 0.0 0.0 0.0 0.00 1
2743.96 2.5 2.5 0.0 0.0 0.0 0.0 0.0 0.00 1
2744 .08 3.0 3.0 0.0 0.0 0.0 0.0 0.0 0.00 1
l2744.19 3.5 3.5 0.0 0.0 0.0 0.0 0.0 0.00 1
2744 .31 4.0 4.0 0.0 0.0 0.0 0.0 0.0 0.00 1
2744 .43 4.5 4.5 0.0 0.0 0.0 0.0 0.0 0.00 1
2744 .59 5.0 5.0 0.0 0.0 0.0 0.0 0.0 0.00 1
I 2747.50 8.5 8.5 0.0 0.0 0.0 0.0 0.0 OVERTOPPING
' SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: V DATE: 09-08-2006
HEAD HEAD TOTAL FLOW % FLOW
' ELEV (ft) ERROR (ft} FLOW {(cfs) ERROR (cfs) ERROR
2743.00 0.000 0.00 0.00 0.00
2743 .41 0.000 0.50 0.00 0.00
I 2743.57 0.000 1.00 0.00 0.00
2743.70 0.000 1.50 0.00 0.00
, 2743 .86 0.000 2.00 0.00 0.00
I 2743.96 0.000 2.50 0.00 0.00
2744.08 0.000 3.00 0.00 0.00
2744 .19 0.000 3.50 0.00 0.00
2744 .31 0.000 4.00 0.00 0.00
2744.43 0.000 4.50 0.00 0.00
2744.59 0.000 5.00 0.00 0.00
I<1> TOLERANCE (ft) = 0.010 <2> TOLERANCE (%) = 1.000




URRENT DATE: 05-08-2006 FILE DATE: 09-08-2006
URRENT TIME: 10:23:57 FILE NAME: V

2

PERFORMANCE CURVE FOR CULVERT 1 - 1( 1.50 (ft) BY 1.50 (ft)) CsPp

DIS- HEAD- INLET OUTLET
CHARGE WATER CONTRCOL CONTRCL FLOW NORMAL CRIT. OUTLET W QUTLET TW
' FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH DEPTH DEPTHE  VEL. VEL.
(cfs) (ft) (ft) (ft) <F4> (ft) (ft) (ft) (ft) (fps) (fps)
r 0.00 2743.00 0.00 0.00 O-NF 0.00 0.00 0.00 -0.10 0.00 0.00
0.50 2743.41 0.38 0.41 2-M2c 0.34 0.25 0.25 -0.02 2.49 1.16
1.00 2743.57 0.51 0.57 2-M2c¢c 0.49 0.37 0.37 0.02 2.97 1.49
n 1.50 2743.70 0,63 0.70 2-MZc 0.61 0.46 0.46 0.05 3.29 1.71
2.00 2743.8¢6 0.73: 0.86 2-M2c 0.72 0.53 0.53 0.08 3.59 1.89
2.50 2743.96 0.83 0.96 2-M2c 0.82 0.60 D.60 0.10 3.80 2.04
3.00 2744.08 0.93 1.08 2-M2c¢ 0.92 0.65 0.65 0.13 4.04 2.17
I 3.50 2744.19 1.02 1.19 2-M2c 1.03 0.71 0.71 0.15 4 .24 2.28
4.00 2744.31 1.10 1.31 2-M2c 1.15 0.76 0.7¢ 0.17 4.42 2.38
4.5Q0 2744 .43 1.19 1.43 2-M2Z2c 1.32 0.81 Q.81 Q.18 4 .62 2.47
l 5.00 2744.%59 1.27 1.59 2-M2c 1.50 0.86 0.86 0.20 4.79 2.55
El. inlet face invert 2743.00 ft El. outlet invert 2742.10 ft
I El. inlet throat invert 0.00 ft El. inlet crest 0.00 ft
* kX SITE DATA * k% k& CULVERT INVERT *khkkhkhkhkhkhkhk ki
' INLET STATION 0.00 ft
INLET ELEVATION 2743.00 ft
OUTLET STATION 94 .50 ft
. . OUTLET ELEVATION 2742.10 ft
NUMBER OF BARRELS 1
SLOPE (V/H) 0.0095
. CULVERT LENGTH ALONG SLOPE 94 .50 ft
* 4k kKK CULVERT DA"I‘A S'UIVHVIARY LA E SR RS SRR SRS EEEEEEE S &S]
BARREL SHAPE CIRCULAR
BARREL DIAMETER 1.50 ft
BARREL. MATERIAIL CORRUGATED ALUMINUM
BARREL MANNING'S n 0.031
INLET TYPE CONVENTIONAL
INLET EDGE AND WALL SQUARE EDGE WITH HEADWALL
INLET DEPRESSION NONE




URRENT DATE: (05-08-2006 FILE DATE: 09-08-2006
URRENT TIME: 10:23:57 FILE NAME: V

3

*II

TAILWATER

*%%%%%* REGULAR CHANNEL CROSS SECTION *** %%+ 4kk& k4 k%%

BOTTOM WIDTH 5.00 ft
SIDE SLOPE H/V (X:1) 5.0
CHANNEL SLOPE V/H (ft/ft) 0.020
MANNING'S n (.01-0.1) 0.032
CHANNEL INVERT ELEVATION 2742.00 ft

CULVERT NO.1 OUTLET INVERT ELEVATION 2742.10 ft

kkkkt* UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL -

BED D BN WS WS 0N B um

FLOW W.S.E. FROUDE DEPTH VEL. SHEAR
(cfs) (ft) NUMBER (ft) (f/s} (psf)
0.00 2742.00 0.000 0.00 0.00 0.00
0.50 2742 .08 0.722 0.08 1.16 0.10
1.00 2742 .12 0.757 0.12 1.489 0.15
1.50 2742.15 0.775 0.15 1.71 0.19
2.00 2742.18 0.788 0.18 1.89 0.22
2.50 2742.20 0.796 0.20 2.04 0.25
3.00 2742 .23 0.803 0.23 2.17 0.28
3.50 2742 .25 0.809 0.25 2.28 0.31
4.00 2742.27 0.813 0.27 2.38 0.33
4.50 2742.28 0.817 0.28 2.47 0.35
5.00 2742.30 0.820 0.30 2.55 0.38
ROADWAY OVERTOPPING DATA
ROADWAY SURFACE PAVED
EMBANKMENT TOP WIDTH 20.00 ft
CREST LENGTH 50.00 ft
OVERTOPPING CREST ELEVATION 2747.50 ft

N e Sy !!Tl ____§ !!IT
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URRENT DATE: 05-03-2006 FILE DATE: 09-03-2006
URRENT TIME: 14:21:10 FILE NAME: W

FHWA CULVERT ANALYSIS

1

HY-8, VERSION 6.1

C SITE DATA CULVERT SHAPE, MATERIAL, INLET
U
L INLET OUTLET CULVERT BARRELS ‘
Vv ELEV. ELEV. LENGTH SHAPE - SPAN RISE MANNING INLET
NQ. (ft) (£t) (ft) MATERIAL (ft) (ft) n TYPE
1 |2747.50 2745.10 57.65 1 CSp 1.50 1.50 .032 CONVENTIQONAL
2
3
4
5
6
'UMMARY OF CULVERT -FLOWS (cfs) FILE: W DATE: 09-03-2006

ELEV (ft) TOTAL 1 2 3 4 5 6 ROADWAY ITR
l2747.50 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 1
2747.78 0.2 0.2 0.0 0.0 0.0 0.0 0.0 0.00 1
. 2747.83 0.4 0.4 0.0 0.0 0.0 0.0 0.0 0.00 1
2747.89 0.6 0.6 0.0 0.0 0.0 0.0 0.0 0.00 1
l2'747.94 0.8 0.8 0.0 0.0 0.0 0.0 0.0 0.00 1
2747.99 1.0 1.0 0.0 0.0 0.0 0.0 0.0 0.00 1
2748 .03 1.2 1.2 0.0 0.0 0.0 0.0 0.0 0.00 1
|2748.08 1.4 1.4 0.0 0.0 0.0 0.0 0.0 0.00 1
2748.12 1.6 1.6 0.0 0.0 0.0 0.0 0.0 0.00 1
2748.17 1.8 1.8 0.0 0.0 0.0 0.0 0.0 0.00 1
2748.21 2.0 2.0 0.0 0.0 0.0 0.0 0.0 0.00 1
2751.00 10.9 10.9 0.0 0.0 0.0 0.0 0.0 OVERTOPPING
SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: W DATE: 09-03-2006

l HEAD HEAD TOTAL FLOW % FLOW

ELEV (ft) ERROR (ft) FLOW (cfs) ERROR (cfs) ERROR

2747.50 0.000 0.00 0.00 0.00

l 2747.78 0.000 0.20 0.00 0.00

2747.83 0.000 0.40 0.00 0.00

_ 2747.89 0.000 0.60 0.00 0.00

2747.94 0.000 0.80 0.00 0.00

l 2747.99 0.000 1.00 0.00 Q.00

2748.03 0.000 1.20 0.00 0.00

2748.08 0.000 1.40 0.00 0.00

I 2748.12 0.000 1.60 0.00 0.00

2748.17 0.000 1.80 0.00 0.00

2748.21 0.000 2.00 0.00 0.00

l<1> TOLERANCE (ft) = 0.010 <2> TOLERANCE (%) = 1.000




2
lU’RRENT DATE: 09-03-2006 FILE DATE: 09-03-2006
CURRENT TIME: 14:21:10 FILE NAME: W
I PERFORMANCE CURVE FOR CULVERT 1 - 1{ 1.50 (ft) BY 1.50 {ft)) Csp
DIS- HEAD- INLET OUTLET
CHARGE WATER CONTROL CONTROL FLOW NORMAIL CRIT. OUTLET TW OUTLET W
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH DEPTH DEPTH VEL. VEL.
{cfs) (ft) (£t) {ft) <F4> {fr) {EE) {ft) {(ft) (fps) {fps)
I 0.00 2747.50 0.00 0.00 O0-NF 0.00 0.00 0.00 0.00 0.00 0.00
0.20 2747.78 0.28 0.28 1-S2n 0.15 0.16 0.06 0.05 3.39 0.82
0.40 2747.83 0.33 0.33 1-82n 0.21 0.22 Q.12 Q.07 4.51 1.07
l 0.60 2747.89 0.39 0.39 1-82n 0.26 0.28 0.18 0.09 6.87 1.24
0.80 2747.94 0.44 0.44 1-82n 0.31 0.33 0.23 0.11 4 .58 1.37
1.00 2747.99 0.49 0.49 1-582n 0.34 .37 0.27 0.12 4 .64 1.49
I 1.20 2748.03 0.53 0.53 1-82n 0.37 0.40 0.30 0.13 4.69 1.59
1.40 2748.08 0.58 0.58 1-82n 0.40 0.44 0.34 0.15 4,72 1.67
1.60 2748B.12 0.62 0.62 1-82n 0.43 0.47 0.37 0.16 4.63 1.75
1.80 2748.17 0.67 0.67 1-S2n 0.46 0.50 0.40 0.17 4,72 1.83
2.00 2748.21 0.71 0.71 1-82n 0.49 0.53 0.43 0.18 4.79 1.89
El. inlet face invert 2747.50 ft El. outlet invert 2745.10 ft
Il El. inlet throat invert 0.00 ft El. inlet crest 0.00 ft
l**** SITE DATA ***** (CIJLVERT INVERT **#*%x*%kkkkhskdk
INLET STATION 0.00 ft
INLET ELEVATION 2747.50 ft
QUTLET STATION 57.60 ft
l OUTLET ELEVATION 2745.10 ft
NUMBER OF BARRELS 1
SLOPE (V/H) 0.0417
I CULVERT LENGTH ALONG SLOPE 57.65 ft

*k%** CULVERT DATA SUMMARY **kkkkkhkkhkhkhhhhhhkhhhhhdhhk

BARREL SHAPE CIRCULAR

BARREL DIAMETER 1.50 ft

BARREL MATERIAL CORRUGATED ALUMINUM
BARREL: MANNING'S n 0.032

INLET TYPE CONVENTIONAL

INLET EDGE AND WALL SQUARE EDGE WITH HEADWALL
INLET DEPRESSION NONE

--F-



URRENT
URRENT

DATE: 09-03-2006 FILE DATE: 09-03-2006
TIME: 14:21:10 FILE NAME: W

3

TAILWATER

U

FX & &

* % Rk kk

REGULAR CHANNEL CROSS SECTION ***%xddkkkdkddihs

BOTTOM WIDTH _ 5.00 ft
SIDE SLOPE H/V (X:1) 5.0
CHANNEL SLOPE V/H (ft/ft) 0.020
MANNING'S n (.01-0.1} 0.032
CHANNEIL INVERT ELEVATION 2745.10 ft

CULVERT NC.1 OUTLET INVERT ELEVATION 2745.10 ft

UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL

FLOW W.S.E. FROUDE DEPTH VEL. SHEAR
(cfs) (ft) NUMBER (ft) (£/8s) (psf)
0.00 2745.,10 0.000 0.00 0.00 0.00
0.20 2745 .15 0.673 0.05 0.82 0.06
0.40 2745 .17 0.710 0.07 1.07 0.09
0.60 2745.19 0.732 0.095 1.24 0.11
0.80 2745 .21 Q.746 0.11 1.37 Q.13
1.00 2745 .22 0.757 0.12 1.49 0.15
1.20 2745 .23 0.765 g.13 1.59 0.17
1.40 2745.25 0.772 0.15 1.67 0.18
1.60 2745 .26 0.778 0.16 1.75 0.20
1.80 2745.27 0.783 0.17 1.83 0.21
2.00 2745 .28 0.788 0.18 1.89 0.22
ROADWAY OVERTOPPING DATA
ROADWAY SURFACE PAVED
EMBANKMENT TOP WIDTH 20.00 ft
CREST LENGTH 50.00 ft
OVERTOPPING CREST ELEVATION ~ 2751.00 ft
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1
JURRENT DATE: 11-27-2006 FILE DATE: 11-27-2006
BURRENT TIME: 17:25:57 FILE NAME: X
. FHWA CULVERT ANALYSIS
HY-8, VERSION 6.1
C SITE DATA CULVERT SHAPE, MATERIAL, INLET
U
L INLET OUTLET CULVERT | BARRELS
v ELEV. ELEV. LENGTH SHAPE SPAN RISE MANNING  INLET
0. (ft) (ft) (ft) MATERIATL (ft) (ft) n TYPE
1 {2708.50 2708.00 60.50 1 CSp 3.00 3.00 .032  CONVENTIONAL
2
3
4
5
6
lﬁmwmﬁx OF CULVERT FLOWS (cfs) FILE: X DATE: 11-27-2006
LEV {ft) TOTAL 1 2 3 4 5 € ROADWAY ITR
Ir;7os.50 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 1
2709.51 4.4 4.4 0.0 0.0 0.0 0.0 0.0 0.00 1
2709.97 8.8 8.8 0.0 0.0 0.0 0.0 0.0 0.00 1
'2710.33 13.2 13.2 0.0 0.0 0.0 0.0 0.0 0.00 1
2710.67 17.6 17.6 0.0 0.0 0.0 0.0 0.0 0.00 1
2710.98 22.0 22.0 0.0 0.0 0.0 0.0 0.0 0.00 1
2711.28 26.4 26.4 0.0 0.0 0.0 0.0 0.0 0.00 1
I2711.60 30.8 30.8 0.0 0.0 0.0 0.0 0.0 0.00 1
2711.95 35.2 35.2 0.0 0.0 0.0 0.0 0.0 0.00 1
2712.20 39.6 39.6 0.0 0.0 0.0 0.0 0.0 0.00 1
l2712.88 44 .0 44 .0 0.0 0.0 0.0 0.0 0.0 0.00 1
2714.00 51.1 51.1 0.0 0.0 0.0 0.0 0.0 OVERTOPPING
lSUMMARY OF ITERATIVE SOLUTION ERRORS FILE: X DATE: 11-27-2006
I HEAD HEAD TOTAL FLOW % FLOW
ELEV (ft) ERROR (ft) FLOW (cfs) ERROR (cfs) ERROR
2708.50 0.000 0.00 0.00 0.00
' 2709.51 0.000 4.40 0.00 0.00
2709.97 0.000 8.80 0.00 0.00
2710.33 0.000 13.20 0.00 0.00
2710.67 0.000 17.60 0.00 0.00
l 2710.98 0.000 22.00 0.00 0.00
2711.28 0.000 26.40 0.00 0.00
2711.60 0.000 30.80 0.00 0.00
l 2711.95 0.000 35.20 0.00 0.00
2712.20 0.000 39.60 0.00 0.00
2712 .88 0.000 44 .00 0.00 0.00
l<1> TOLERANCE (ft) = 0.010 <2> TOLERANCE (%) = 1.000




-2
lURRENT DATE: 11-27-2006 FILE DATE: 11-27-2006
CURRENT TIME: 17:25:57 FILE NAME: X
| PERFORMANCE CURVE FOR CULVERT 1 - 1( 3.00 (ft) BY 3.00 (ft)) cCsp
DIS- HEAD- INLET COUTLET

CHARGE WATER CONTROL CONTRCL FLOW NORMAL CRIT. OUTLET W 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 2708.50 0.00 0.00 O-NF 0.00 0.00 0.00 0.00 0.00 0.00
4.40 2709.51 0.91 1.01 2-M2c  0.85 0.65 0.65 0.28 3.97 2.45
8.80 2709.97 1.28 1.47 2-M2c  1.23  0.93 0.93 0.41 4.71 3.04
I 13.20 2710.33 1.60 1.83 2-M2c  1.56 1.15 1.15 0.51 5.28 3.43
17.60 2710.67 1.90 2.17 2-M2c 1.87 1.33 1.33 0.59 5.79 3.73
22.00 2710.98 2.17 2.48 2-M2c 2.21 1.51 1.51 0.67 6.18 3.97
l 26.40 2711.28 2.43 2.78 2-M2c 3.00 1.65 1.65 0.73 6.62 4.18
30.80 2711.60 2.69 3.10 2-M2c  3.00 1.80 1.80 0.79 6.96 4.36
35.20 2711.95 2.96 3.45 2-M2c  3.00 1.92 1.92 0.84 7.37 4.52
39.60 2712.20 3.24 3.70 2-M2¢  3.00 2.04 2.04 0.90 7.72 4.67
II 44.00 2712.88 3.53 4,38 2-M2c  3.00 .2.16 2.16 0.94 8.10 4.81
El. inlet face invert 2708.50 ft El. outlet invert 2708.00 ft
I El. inlet throat invert 0.00 ftt El. inlet crest 0.00 ft
l**** SITE DATA kRhhkxk CULVERT INVERT khkkddkhkhdkhkhhkitdk
INLET STATION 0.00 ft
INLET ELEVATION , 2708.50 ft
OUTLET STATION 60.50 ft
l OUTLET ELEVATION 2708.00 ft
NUMBER OF BARRELS 1
SLOPE (V/H) '0.0083
l CULVERT LENGTH ALONG SLOPE 60.50 ft
* %%k %k CULVERT DATA SU]V[N[ARY Ahkkhkhkkhkhkhkrkkrrthkikhkhkhkhrhkk
BARREL SHAPE CIRCULAR
I BARREL DIAMETER 3.00 ft
BARREIL MATERIAL CORRUGATED ALUMINUM
BARREL MANNING'S n  0.032
I INLET TYPE CONVENTIONAL
INLET EDGE AND WALL SQUARE EDGE WITH HEADWALL
I INLET DEPRESSION NONE



URRENT DATE: 11-27-2006 FILE DATE: 11-27-2006
CURRENT TIME: 17:25:57 FILE NAME: X

3

TATILWATER

*%**** REGULAR CHANNEL CROSS SECTION *****#*%*kkkk4x*

BOTTOM WIDTH 5.00 ft
SIDE SLOPE H/V (X:1) 5.0
CHANNEL SLOPE V/H (ft/ft) 0.020
MANNING'S n (.01-0.1) 0.032
CHANNEL INVERT ELEVATION 2708.00 ft

CULVERT NO.1 OUTLET INVERT ELEVATION 2708.00 ft

*kkkk*x* UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL

FLOW W.S.E. FROUDE DEPTH VEL. SHEAR
(cts) (ft) NUMBER (Et) (£/s) {(psf)
0.00 2708.00 0.000 0.00 0.00 0.00
4.40 2708.28 0.816 0.28 2.45 0.35
8.80 2708.41 0.836 0.41 3.04 0.51
13.20 2708.51 0.8456 0.51 3.43 0.64
17.60 2708.59  0.853 0.59 3.73 0.74
22.00 2708.67 0.857 0.67 3.97 0.83
26.40 2708.73 0.861 0.73 4.18 0.91
30.80 2708.79 0.864 0.79 4.36 0.99
35.20 2708.84 0.867 0.84 4.52 1.05
39.60 2708.90 0.870 0.90 4.67 1.12
44.00 2708.94 0.873 0.94 4.81 1.18

ROADWAY OVERTOPPING DATA

ROADWAY SURFACE PAVED

EMBANKMENT TOP WIDTH 20.00 ft
CREST LENGTH 50.00 ft
OVERTOPPING CREST ELEVATION 2714.00 ft




1
URRENT DATE: 09-03-2006 FILE DATE: 09-03-2006
URRENT TIME: 14:59:45 FILE NAME: Y
l FHWA CULVERT ANALYSIS
HY-8, VERSION 6.1
l C SITE DATA CULVERT SHAPE, MATERIAL, INLET
U
L INLET OUTLET CULVERT | BARRELS
I v ELEV. ELEV. LENGTH SHAPE SPAN RISE MANNING  INLET
NO. (fc) (ft) (ft) MATERIAL (ft) (ft) n TYPE
1 |2704.50 2703.00 93.01 | 1 csp 2.00 2.00 .032  CONVENTIONAL
2
3
4
5
6
lUMMARY OF CULVERT FLOWS (cfs) FILE: Y DATE: 09-03-2006
ELEV (ft) TOTAL 1 2 3 4 5 6 ROADWAY ITR
I2704.5o 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 1
2705.11 1.4 1.4 0.0 0.0 0.0 0.0 0.0 0.00 1
2705.39 2.8 2.8 0.0 0.0 0.0 0.0 0.0 0.00 1
l2705.60 4.2 4.2 0.0 0.0 0.0 0.0 0.0 0.00 1
2705.79 5.6 5.6 0.0 0.0 0.0 0.0 0.0 0.00 1
2705.97 7.0 7.0 0.0 0.0 0.0 0.0 0.0 0.00 1
2706.13 8.4 8.4 0.0 0.0 0.0 0.0 0.0 0.00 1
I2705.31 9.8 9.8 0.0 0.0 0.0 0.0 0.0 0.00 1
2706.49 11.2 11.2 0.0 0.0 0.0 0.0 0.0 0.00 1
2706.71 12.6 12.6 0.0 0.0 0.0 0.0 0.0 0.00 1
|2706.60 14.0 14.0 0.0 0.0 0.0 0.0 0.0 0.00 1
2708.00 16.3 16.3 0.0 0.0 0.0 0.0 0.0 OVERTOPPING
SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: Y DATE: 09-03-2006
.. HEAD HEAD TOTAL FLOW $ FLOW
ELEV (ft) ERROR (ft) FLOW (cfs) ERROR (cfs) ERROR
2704 .50 0.000 0.00 0.00 0.00
l 2705.11 0.000 1.40 0.00 0.00
2705.39 0.000 2.80 0.00 0.00
2705.60 0.000 4.20 0.00 0.00
2705.79 0.000 5.60 0.00 0.00
' 2705.97 0.000 7.00 0.00 0.00
2706.13 0.000 8.40 0.00 0.00
2706.31 0.000 9.80 0.00 0.00
l 2706.49 0.000 11.20 0.00 0.00
2706.71 0.000 12.60 0.00 0.00
2706 .60 0.000 14.00 0.00 0.00
l<1> TOLERANCE (ft) = 0.010 <2> TOLERANCE (%) = 1.000




3 . .

2
lURRENT DATE: 09-03-2006 FILE DATE: 09-03-2006
CURRENT TIME: 14:59:45 FILE NAME: Y
' PERFORMANCE CURVE FOR CULVERT 1 - 1{ 2.00 (ft) BY 2.00 (ft)) csp

DIS- HEAD- INLET OUTLET
I 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) (Et) (fps) (fps)
.00 2704.50 0.00 0.00 O-NF 0.00 0.00 0.00 0.00 0.00 0.00
1.40 2705.11 0.57 0.61 2-M2c 0.46 0.41 0.41 0.15 3.06 1.67
2.80 2705.38 0.79 0.88 2-M2c 0.66 0.58 0.58 0.22 3.69 2.12
I 4.20 2705.60 0.98 1.10 2-M2c 0.83 0.71 0.71 0.27 4 .17 2.42
5.60 2705.7% 1.16 1.29 2-M2c 0.97 0.83 0.83 0.32 4 .53 2.65
7.00 2705.97 1.33 1.47 2-M2c 1.12 0.93 0.953 0.36 4 _ 86 2.84
I 8.40 2706.13 1.48 1.63 2-M2Zc 1.26 1.03 1.03 0.40 5.15 3.00
9.80 2706.21 1.64 1.81 2-M2c 1.40 1.12 1.12 0.44 5.44 3.14
11.20 2706.49 1.79 1.99 2-M2c 1.57 1.20 1.20 0.47 5.69 3.27
12.60 2706.71 1.94 2.21 2-M2c 2.00 1.27 1.27 0.50 5.98 3.38
l 14.00 2706.61 2.11 1.87 2-M2c 2.00 1.34 1.34 0.53 6.24 3.49
El. inlet face invert 2704.50 ft El. outlet invert 2703.00 ft
. El. inlet throat invert 0.00 ft El. inlet crest 0.00 ft
l**** SITE DATA * k& kK CULVERT IN’VERT AR R S &SRR E LRSS
INLET STATION 0.00 ft
INLET ELEVATION 2704 .50 ft
OQUTLET STATION 93.00 ft
l OUTLET ELEVATION 2703.00 ft
NUMBER OF BARRELS 1
SLOPE (V/H) 0.0161
l CULVERT LENGTH ALONG SLOPE 93.01 ft
* ok k% Kk CULVERT DATA SUMMARY LE A A SRR LR LA ST R EEEEEEEEEE
' BARREL SHAPE CIRCULAR
BARREL DIAMETER 2.00 ft
BARREL MATERIAL CORRUGATED ALUMINUM
BARREL MANNING'S n 0.032
l INLET TYPE CONVENTIONAL
INLET EDGE AND WALL SQUARE EDGE WITH HEADWALL
' INLET DEPRESSION NONE



l:URRENT DATE :
CURRENT TIME:

09-03-2006
14:59:45

FILE DATE:

3

05-03-2006

FILE NAME: Y

TAILWATER

¥ R N

*kkkk*k

*kkkkk

SIDE SLOPE H/V (X:1)

CHANNEL SLOPE V/H

(fr/ft)

MANNING'S n (.01-0.1)

CHANNEL INVERT ELEVATION
- CULVERT NO.1 OUTLET INVERT ELEVATION

FLCW
{cEs)
0.00
1.40
2.80
4.20
5.60
7.00
8.40
9.80
11.20
12.60
14.00

W.S.

E.

(ft)

2703.
.15
.22
.27
.32
.36
.40

2703
2703
2703
2703
2703
2703

2703.
2703.
.50
2703.

2703

00

44
47

53

FROUDE
NUMBER

CODO0OO0OOOOO0

.000
L7772
.801
.815
.824
-.830
.835
.839
.842
. 845
.847

DEPTH
(£t)

ocooococoCcoOoOS

.00
.15
.22
.27
.32
.36
.40
.44
.47
.50
.53

VEL.
(£/s)

0.

00

1.67

W wwwihih o

.12
.42
.65
.84
.00
.14
.27
.38
.49

5
5.
0.
0.

2703.
2703.

REGULAR CHANNEL CROSS SECTION *****&kkkkkkrkx*

BOTTOM WIDTH .00 ft

0

020
032
00 ft
00 ft

UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL

SHEAR
{pst)

j=leNoelallsNeNeNoNolele

.00
.18
.27
.34
.40
.45
.50
.54
.58
.62
.66

ROADWAY OVERTOPPING DATA

ROADWAY SURFACE

EMBANKMENT TOP WIDTH
CREST LENGTH

OVERTOPPING CREST ELEVATION

PAVED
20.00 ft
50.00 ft

2708.00 ft

R S BN Gn BN DS Oh BN B S A Sm BN
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URRENT DATE: 12-08-2006 FILE DATE: 12-08-2006
URRENT TIME: 08:00:30 FILE NAME: 1
l FHWA CULVERT ANALYSIS
HY-8, VERSION 6.1
C SITE DATA CULVERT SHAPE, MATERIAL, INLET
U
L INLET OUTLET CULVERT BARRELS
v ELEV. ELEV. LENGTH SHAPE SPAN RISE MANNING INLET
NO . (fr) (ft} (fr) MATERIAL (£t) (ft) n TYPE
1 |2721.00 2710.70 279.69 2 RCP 2.50 2.50 .013 CONVENTIONAL
2
3
4
5
6
E’MMARY OF CULVERT FLOWS (cfs) FILE: 1 DATE: 12-08-2006

ROADWAY ITR
.00 1
.00 1
.00 1
.00 1
.00 1
.00 1
.00 1
1
1
1
1
G

ELEV (ft) TOTAL
2721.00 0.
2721.91 9.
2722.45 19.
2722.87 29.
2723.25 39.
2723.64 45.
2724.06 58.
2724 .56 68.
2725.14 78.
2725.95 88.
2727.22 28.
2728.00 103.

19.
29.
39.

58.
68,
78,
88.
98.
103.

.00
.00
.00

OOOOOOOOOOO

.00

NONPNODONRAOANDO

19

O
NMONAEAMNODONSEODORE
[aNeNoRelNoNeNolelelelolol
COQOOOCOoOOOoOOOoOObi
COO0O0OOOO0OO0OO0COOCO
CDOO0OC OO0 OOOOW
COO0OOCOCOOOO0O0O00O0
COO0OO0OCOoOOOOOOOWkm
OO0 O0COOO0OO0OCOQO
OCOO0OCOoOOoODOOOoOOoOOoOo0oOWm
CO0O0OCOCOOCO OO
COO0OOO0OCOOOCOOOMm

OVERTOPPIN

SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: 1 DATE: 12-08-2006

ELEV (ft) ERROR (ft) FLOW ({(cfs) ERROR (cfs) ERROR
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

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

2721.00 0.000 0.00
2721.91 0.000 5.80
.000 19.60
.000 29.40
.000 39.20
.000 45.00
.000 58.80
.000 68.60
.000 78.40
.000 88.20
.000 $8.00

2722.45
2722.87
2723.25
2723 .64
2724.06
2724 .56
2725.14
2725.95
2727.22

oBeBoeloloelollollollelollol
o i an o I o B oie B e B B o o ) e Y o

OO0 OO0OO0O0O0O

<l> TOLERANCE (ft) = 0.010 <2> TOLERANCE (%) = 1.000

. - HEAD HEAD TOTAL FLOW % FLOW



2
IURREN'I‘ DATE: 12-08-2006 FILE DATE: 12-08-2006
CURRENT TIME: 08:00:30 FILE NAME: 1
I PERFORMANCE CURVE FCR CULVERT 1 - 2( 2.50 (ft) BY 2.50 (ft)) RCP
DIS- HEAD- INLET OQUTLET
CHARGE WATER CONTROL CONTROL FLOW NORMAL CRIT. OUTLET ™ CQUTLET TW
FLOW ELEV. DEPTH DEPTH TYPE DEPTH DEPTH DEPTH DEPTH VEL. VEL.
{cfs) (ft) {(ft) (ft) <F4> (fe) (fr) (£t) (fr) (fps} (fps)
l 0.00 2721.00 0.00 0.00 O-NF 0.00 .00 0.00 8.80 0.00 0.00
9.80 2721.91 0.91 0.91 1-81¢ 0.40 0.73 0.90 9.22 31.07 3.25
19.60 2722.45 1.45 1.45 1-81f 0.58 1.04 1.20 9.42 4.21 4 .07
I 29.40 2722.87 1.87 1.87 1-81f 0.73 1.29 1.40 9.57 5.20 4.61
39.20 2723.25 2.25 2.25 1-81f 0.84 1.50 1.70 9.70 5.52 5.02
49.00 2723.63 2.63 2.63 1-581f 0.95 1.68 1.80 9.81 6.48 5.36
l 58.80 2724.06 3.06 3.06 1-81f 1.05 1.84 2.00 9.91 6.98 5.65
68.60 2724.56 3.56 2.77 4-FFt 1.15 1.99 1.15 10.01 15.56 5.90
78.40 2725.14 4.14 3.80 4-FFt 1.24 2.10 1.24 10.09 16.06 6.13
88.20 2725.95 4.81 4 .95 4-FFt 1.34 2.20 2.50 10.18 8.98 6.33
l 98,00 2727.22 5.57 .22 4-FFL 1.43 2.30 2.50 10.25 9.98 6.52
El. inlet face invert 2721.00 ft El. outlet invert 2710.70 ft
. El. inlet throat invert 0.00 ft El. inlet crest 0.00 £t
* % % * SITE DATA * %k k k& CULVERT INVERT khkkkkhkhhkkkkkkk
l INLET STATION 0.00 ft
INLET ELEVATION 2721.00 ft
QUTLET STATION 275.50 ft
l OUTLET ELEVATION 2710.70 ft
NUMBER OF BARRELS 2
SLOPE (V/H) - 0.0369
I CULVERT LENGTH ALONG SLOPE 279.69 ft
* %k %k CULVERT DATA SUWARY kkhkkkkhkkkdkhrtdhhkthtdhkhhkhkik

BARREL SHAPE
BARREL DIAMETER
BARREL MATERIAL
BARREL MANNING'S n

INLET TYPE

INLET EDGE AND WALL
INLET DEPRESSION

CIRCULAR
2.50 £t
CONCRETE

0.013
CONVENTIONAL

SQUARE EDGE WITH HEADWALL
NONE




3

DATE: 12-08-2006 FILE DATE: 12-08-2006
TIME: 08:00:30 FILE NAME: 1

TAILWATER

REGULAR CHANNEL CROSS SECTION ****&&&&kkkkkxk*

BOTTOM WIDTH 6.00 ft
SIDE SLOPE H/V (X:1) 3.0
CHANNEL SLOPE V/H (ft/ft) 0.020
MANNING'S n (.01-0.1) 0.032
CHANNEL INVERT ELEVATICON 2719.50 ft

CULVERT NO.1 OUTLET INVERT ELEVATION 2710.70 ft
UNIFORM FLOW RATING CURVE FOR DOWNSTREAM CHANNEL

FLOW W.S.E. FROUDE DEPTH VEL. SHEAR
(cEs) (ft) NUMBER (ft) (E/s) (psf)
0.00 2719.50 .000 .00 .00 .00
9.80 2719.92 .890 .42 3.25 .52
19.60 2720.11 .914 .61 .07 .77
29.40  2720.27 .926 .77 .61 .96
39.20 2720.40 .934 .90 .02 .12
49.00 2720.51 .939 .01 .36 .26
58.80 2720.61 .943 .11 .65 .39
68.60  2720.71 . 946 .21 .90 .51
78.40  2720.79 .949 .29 .13 .62
88.20 2720.88 ° 0.952 .38 .33 .72
98.00  2720.95 .954 .45 .52 .81

(=]

CO0O0O0O0OTOO00O
FRREHERHOOOOO
AU U U

RFRRERREREHOOCOO

ROADWAY OVERTOPPING DATA

ROADWAY SURFACE PAVED

CREST LENGTH 50.00 ft
OVERTOFPPING CREST ELEVATION 2728.00 ft

I EMBANKMENT TOP WIDTH 50.00 ft



Rip Rap Design Calculations



LOOSE RIP—RAP GRADATION (INCHES)

PERCENT FINER SCREEN SIZE ®
BY WEIGHT TYPE | TYPE IA TYPE Il TYPE Il TYPE IV
15 4 6 7 38 12
S0 9 12 15 18 24
85 14 18 23 27 36
100 18 24 30 36 43
INSTALL LOOSE RIP—RAP PER M.A.G. SPEC. 220
®

INSTALL "MIRAFI 140 NL” FILTER FABRIC OR
APPROVED EQUAL UNDER ALL LOOSE RIP—RAP



Riprap Design Spreadsheet

References: US DOT, FHWA, Highways in the River Environment
Hydraulic and Environmental Design Considerations
May 1975, pVI-24.

US DOT, FHWA, Hydraulic Design of Energy Dissipaters
Jor Culverts and Channel. Sept. 1983, pll-5-11-9.
FCDMC, Drainage Design Manual for Maricpa County
Arizona, Vol. I - Hydraulics. January 1996, p5.75-5.77.

Project Name: SERENC CANYON PHASE 1 Structure ID: A**
Project #: 062654 Culvert Size: 1-24" CMP

1. Riprap Size D50

Max. flow width Wo =
Max. culvert flow depthh =
Tailwater depth TW =

Exit Velocity Ve =
Tailwater velocity Vd =
Wash bottom width =
Computed Riprap Size D50 = 32in

normal

normal

Design Riprap Size D50 =
Sieve Size =

2. Riprap Sizes D15 and D85
Design Riprap Size D15 = 4 in
Design Riprap Size D85 = ‘ 14 in

3. Riprap Apron Length
Riprap Apron Length = 8t
4. Riprap Apron Width

Min. Riprap Apron Width = 5ft
Max. Riprap Apron Width = 8 fi

5. Riprap Thickness
Riprap Thickness = 18 in

6. Total Riprap Volume
Riprap Rock Volume = 3CYy

Please note fields highlighted are input values from the Culvert Modeling Summary

* Indicates the structure was modeled in HEC-1.
** Indicates the structure was modeled usingﬂows calculated by HEC-1.

N120061062654\Project SupporfiHydro\Spreadsheels\RipRap.xis - A

12/8/2006



Riprap Design Spreadsheet

References: US DOT, FHWA, Highways in the River Environment
Hydraulic and Environmental Design Considerations
May 1975, pVi-24.

US DOT, FHWA, Hydraulic Design of Energy Dissipaters
Jor Culverts and Channel. Sept. 1983, plI-5-11-9.

FCDMC, Drainage Design Manual for Maricpa County
Arizona, Vol. Il - Hydraulics. January 1996, p5.75-5.77.

1. Riprap Size D50

Max. flow width Wo =
Max. culvert flow depth h =
Tailwater depth TW =

Exit Velocity Ve =
Tailwater velocity Vd =
Wash bottom width =
Computed Riprap Size D50 = 55in

Design Riprap Size D50 =
Sieve Size =

2. Riprap Sizes D15 and D85
Design Riprap Size D15 = 4 in
Design Riprap Size D85 = 14 in

3. Riprap Apron Length
Riprap Apron Length = 11 ft
4. Riprap Apron Width

Min. Riprap Apron Width = 11 ft
Max. Riprap Apren Width = 11 ft

5. Riprap Thickness
Riprap Thickness = 18 in

6. Total Riprap Volume
Riprap Rock Yolume = 7CY

* Indicates the structure was modeled in HEC-1.
** Indicates the structure was modeled using flows calculated by HEC-1.

Project Name: SERENQ CANYON PHASE 1 Structure ID:
Project #; 062654 Culvert Size: 2-36" CMP

B*

normal

normal

Please note fields highlighted are input values from the Culvert Modeling Summary

N\2006\062654\Project SupportiHydro\Spreadsheets\RipRap.xis - B

12/8/2006



Riprap Design Spreadsheet

References: US DOT, FHWA, Highways in the River Environment
Hydraulic and Environmental Design Considerations
May 19735, pVIi-24.

US DOT, FHWA, Hydraulic Design of Energy Dissipaters
i Jor Culveris and Channel. Sept. 1983, pli-5-11-9.

FCDMC, Drainage Design Manual for Maricpa County
Arizona, Vol. Il - Hydraulics. January 1996, p5.75-5.77.

1. Riprap Size D50

Max. flow width Wo =
Max. culvert flow depth h =

" Tailwater depth TW =

Exit Velocity Ve =

Tailwater velocity Vd =

Wash bottom width = : 00:

Computed Riprap Size D50 = 4.6 in

Design Riprap Size D50 =
Sieve Size =

2. Riprap Sizes D15 and D85
Design Riprap Size D15 = 4 in
Design Riprap Size D85 = 14 in

3. Riprap Apron Length
Riprap Apron Length= 7f
4. Riprap Apron Width

Min. Riprap Apron Width = 4 ft
i Max. Riprap Apron Width = 8 ft

5. Riprap Thickness
Riprap Thickness = 18 in

6. Total Riprap Volume
Riprap Rock Volume = 3CY

* Indicates the structure was modeled in HEC-1.
** Indicates the structure was modeled using flows calculated by HEC-1.

Project Name: SERENC CANYON PHASE 1 Structure ID:
Project #: 062654 Culvert Size: 1-24" CMP

Please note fields highlighted are input values from the Culvert Modeling Summary

c

NA2006\062654\Project SupporfiHydro\Spreadsheeis\RipRap.xis - C

12/8/2006



Riprap Design Spreadsheet

References: US DOT, FHWA, Highways in the River Environment
Hydraulic and Environmental Design Considerations
May 1975, pVI-24.

US DOT, FHWA, Hydraulic Design of Energy Dissipaters
for Culverts and Channel. Sept. 1983, pII-5-11-9.

FCDMC, Drainage Design Manual for Maricpa County
Arizona, Vol II - Hydraulics. January 1996, p5.75-5.77.

1. Riprap Size D50
" : Max. flow width Wo =

Max. culvert flow depth h =
Tailwater depth TW =

Exit Velocity Ve =
Tailwater velocity Vd =
Wash bottom width = 0
Computed Riprap Size D50 = 28 in

Design Riprap Size D50 =
Sieve Size =

2. Riprap Sizes D15 and D85
Design Riprap Size D15 = : 4 in
Design Riprap Size D85 = 14 in

3. Riprap Apron Length
Riprap Apron Length = 7 ft

4. Riprap Apron Width

Min. Riprap Apron Width = 5fi
Max. Riprap Apron Width = 9 ft

5. Riprap Thickness
Riprap Thickness = 18 in

6. Total Riprap Volume .
Riprap Rock Volume = 3CY

* Indicates the structure was modeled in HEC-1.
*#* Indicates the structure was modeled using flows calculated by HEC-1.

Project Name: SERENO (CANYON PHASE 1 Structure ID:
Project #: 062654 Culvert Size: 1-18" CMP

Please note fields highlighted are input values from the Culvert Modeling Summary

NA2006\062654\Project Support\Hydro\Spreadsheets\RipRap.xis - D

12/8/2006



Riprap Design Spreadsheet

References: US DOT, FHWA, Highways in the River Environment
Hydraulic and Environmental Design Considerations
May 1975, pVI-24.

US DOT, FHWA, Hydraulic Design of Energy Dissipaters
Jor Culverts and Channel. Sept. 1983, pll-5-11-9.

FCDMC, Drainage Design Manual for Maricpa County
Arizona, Vol. II - Hydraulics. January 1996, p5.75-5.77.

1. Riprap Size D50

Max. flow width Wo =
Max. culvert flow depth h =
Tailwater depth TW =

Exit Velocity Ve =
Tailwater velocity Vd =
Wash bottom width = :
Computed Riprap Size D50 = 31in

Design Riprap Size D50 =
Sieve Size =

2. Riprap Sizes D15 and D85
Design Riprap Size D15 = 4 in
Design Riprap Size D85 = 14 in

3. Riprap Apron Length
Riprap Apron Length = 8 fi
4. Riprap Apron Width

Min. Riprap Apron Width = 4 ft
Mazx. Riprap Apron Width = 8 fi

5. Riprap Thickness
Riprap Thickness = ' 18 in

6. Total Riprap Volume
Riprap Rock Volume = 3CY

* Indicates the structure was modeled in HEC-1.
** Indicates the structure was modeled using flows calculated by HEC-1.

Project Name: SERENO CANYON PHASE 7 Structure ID:
Project #: 062654 Culvert Size: 1-24" CMP

Please note fields highlighted are input values from the Culvert Modeling Summary

F

NA2006\062654\Project Support\Hydro\Spreadsheets\RipRap.xis - F

12/8/2006



Riprap Design Spreadsheet

May 1975, pVI-24.

Project Name: SERENO CANYON PHASE 1
Praject #; 062654

1. Riprap Size D50

Max. flow width Wo =

Max. culvert flow depth h =
Tailwater depth TW =

Exit Velocity Ve =

Tailwater velocity Vd =
Wash bottom width =
Computed Riprap Size D50 =

Design Riprap Size D50 =
Sieve Size =

2. Riprap Sizes D15 and D85

Design Riprap Size D15 =
Design Riprap Size D85 =

3. Riprap Apron Length
Riprap Apren Length =
4. Riprap Apron Width

Min. Riprap Apron Width =
Max. Riprap Apron Width =

5. Riprap Thickness
Riprap Thickness =

6. Total Riprap Volume
Riprap Rock Volume =

* Indicates the structure was modeled in HEC-1.

References: US DOT, FHWA, Highways in the River Environment
Hydraulic and Environmental Design Considerations

US DOT, FHWA, Hydraulic Design of Energy Dissipaters
Jfor Culverts and Channel. Sept. 1983, pll-5-11-9.

FCDMC, Drainage Design Manual for Maricpa County
Arizona, Vol. I - Hydraulics. January 1996, p5.75-5.77.

Structure ID:
Culvert Size:

11 fi

41t
L3 i

18 in

4CY

** Indicates the structure was modeled usiniﬂows calculated by HEC-1.

E
1-24" CMP

normal

normal

Please note fields highlighted are input values from the Culvert Modeling Summary

N\2006\062654\Project Support\Hydro\Spreadsheets\RipRap.xis - E

12/8/2006



References:

Riprap Design Spreadsheet

US DOT, FHWA, Highways in the River Environment
Hydraulic and Environmental Design Considerations
May 1975, pVI-24.

US DOT, FHWA, Hydraulic Design of Energy Dissipaters
Jor Culverts and Channel. Sept. 1983, pli-5-11-9.

FCDMC, Drainage Design Manual for Maricpa County
Arizona, Vol II - Hydraulics. January 1996, p5.75-3.77.

Project Name: SERENO CANYON PHASE 1
Project #: 062654

1. Riprap Size D50

Max. flow width Wo =

Max. culvert flow depthh =
Tailwater depth TW =

Exit Velocity Ve =

Tailwater velocity Vd =
Wash bottom width =
Computed Riprap Size D50 =

Il Design Riprap Size D50 =
Sieve Size =

2. Riprap Sizes D15 and D85

Design Riprap Size D15 =
Design Riprap Size D85 =

3. Riprap Apron Length
Riprap Apron Length =
il 4. Riprap Apron Width

Min. Riprap Apron Width =
Max. Riprap Apron Width =

5. Riprap Thickness
Riprap Thickness =

6. Total Riprap Volume
Riprap Rock Volume =

* Indicates the structure was modeled in HEC-1.

Structure ID: G
Culvert Size: 1-18" CMP

normal

normal

51
7 ft

18 in

1CY

Please note fields highlighted are input values from the Culvert Modeling Summary

** Indicates the structure was modeled using flows calculated by HEC-1.

NA2006\062654\Project SupportiHydro\Spreadsheets\RipRap.xls - G

12/8/2006



Riprap Design Spreadsheet

References: US DOT, FHWA, Highways in the River Environment
Hydraulic and Environmental Design Considerations
May 1975, pVI-24.

US DOT, FHWA, Hydraulic Design of Energy Dissipaters
Jor Culverts and Channel. Sept. 1983, pll-5-11-9,

FCDMC, Drainage Design Manual for Maricpa County
Arizona, Vol. I - Hydraulics. January 1996, p5.75-5.77.

Project Name: SERENO CANYON PHASE f Structure ID: H
Project #: 062654 Culvert Size: 1-24" CMP

1. Riprap Size D50

Max. flow width Wo = ft
Max. culvert flow depth h = ft
Tailwater depth TW = ) ft normal
Exit Velocity Ve = “fps
Tailwater velocity Vd = . fps normal
Wash bottom width = ). ft
Computed Riprap Size D50 = 2.8 in
Design Riprap Size D50 =
Sieve Size =
2. Riprap-Sizes D15 and D85
Design Riprap Size D15 = 4 in
Design Riprap Size D85 = 14 in
3. Riprap Apron Length
Riprap Apron Length = 71
4. Riprap Apron Width
Min. Riprap Apron Width = 6 ft
Max. Riprap Apron Width = 10f
5. Riprap Thickness
Riprap Thickness = 18 in
6. Total Riprap Volume
Riprap Rock Volume = 3CY

Please note fields highlighted are input values from the Culvert Modeling Summary

* Indicates the structure was modeled in HEC-1.
** Indicates the structure was modeled using flows calculated by HEC-1.
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Riprap Design Spreadsheet

References: US DOT, FHWA, Highways in the River Environment
Hydraulic and Environmental Design Considerations
May 1975, pVi-24.

US DOT, FHWA, Hydraulic Design of Energy Dissipaters
for Culverts and Channel. Sept. 1983, pli-5-11-9.

FCDMC, Drainage Design Manual for Maricpa County
Arizona, Vel I - Hydraulics. January 1996, p5.75-5.77.

Project Name: SERENO CANYON PHASE 1 Structure ID:
Project #: 062654 _ Culvert Size: 1-30" CMP

1. Riprap Size D50

“ Max. flow width Wo =
Max. culvert flow depth h =

Tailwater depth TW =

Exit Velocity Ve =

Tailwater velocity Vd =

Wash bottom width =

Computed Riprap Size D50 = 4.8 in

normal

normal

“ Design Riprap Size D50 =
Sieve Size =
2. Riprap Sizes D15 and D85
Design Riprap Size D15 = 4 in
Design Riprap Size D85 = 14 in

3. Riprap Apron Length
Riprap Apron Length = 9 fi
4. Riprap Apron Width

Min. Riprap Apron Width = 8f
Max. Riprap Apron Width = 11 ft

5. Riprap Thickness
Riprap Thickness = 18 in

6. Total Riprap Yolume
1l Riprap Rock Volume = 5CY

Please note fields highlighted are input values from the Culvert Modeling Summary

* Indicates the structure was modeled in HEC-1.
** Indicates the structure was modeled usins flows calculated by HEC-1.
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References:

Project Name:
Project #:

Riprap Design Spreadsheet

US DOT, FHWA, Highways in the River Environment
Hydraulic and Environmental Design Considerations
May 1975, pVi-24.

US DOT, FHWA, Hydraulic Design of Energy Dissipaters
Jor Culverts and Channel. Sept. 1983, plI-5-11-9,

FCDMC, Drainage Design Manual for Maricpa County
Arizona, Vol Il - Hydraulics. January 1996, p5.75-5.77.

1. Riprap Size D50

SERENO CANYON PHASE 1 Structure ID: K*
062654 Culvert Size: 1-24" CMP
Max. flow width Wo = 00 ft

Max. culvert flow depth h = ft

Tailwater depth TW = 84 ft normal
Exit Velocity Ve = . fps

Tailwater velocity Vd = : fps normal
Wash bottom width = )0 ft

Computed Riprap Size D50 = 5.8 in

Design Riprap Size D50 =

Sieve Size =

2. Riprap Sizes D15 and D85

3. Riprap Apron Length

4. Riprap Apron Width

Design Riprap Size D15 = 4 in
Design Riprap Size D85 = 14 in
Riprap Apron Length = 27 ft
Min, Riprap Apren Width = 5fi
Max. Riprap Apron Width = 8 fi

5. Riprap Thickness

Riprap Thickness = 18 in

6. Total Riprap Volume

Riprap Rock Volume = 10 CY

Please note fields highlighted are input values from the Culvert Modeling Summary

* Indicates the structure was modeled in HEC-1.
** Indicates the structure was modeled using&rws calculated by HEC-1.
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Riprap Design Spreadsheet

References: US DOT, FHWA, Highways in the River Environment
Hydraulic and Environmental Design Considerations
May 1975, pVI-24.

US DOT, FHWA, Hydraulic Design of Energy Dissipaters
Jor Culverts and Channel. Sept. 1983, pl{-5-11-9.

FCDMC, Drainage Design Manual for Maricpa County
Arizona, Vol. I - Hydraulics. January 1996, p5.75-5.77.

1. Riprap Size D50

Max. flow width Wo =
Max. culvert flow depth h =
Tailwater depth TW =

Exit Velocity Ve =
Tailwater velocity Vd =
Wash bottom width = 00:
Computed Riprap Size D50 = 0.0 in

Design Riprap Size D50 =
Sieve Size =
2. Riprap Sizes D15 and D85
Design Riprap Size D15 = 4 in
Design Riprap Size D85 = 14 in
3. Riprap Apron Length
Riprap Apron Length = 2 ft

4. Riprap Apron Width

Min. Riprap Apron Width = 2 f
Max. Riprap Apron Width = 4 fi

5. Riprap Thickness
Riprap Thickness = 18 in

6. Total Riprap Volume
Riprap Rock Volume = 0CY

* Indicates the structure was modeled in HEC-1. .
*#* Indicates the structure was modeled using flows calculated by HEC-1.

Project Name: SERENQ CANYON PHASE 7 Structure ID:
Project #: 062654 Culvert Size: 1-18" CMP

normal

normal

Please note fields highlighted are input values from the Cuivert Modeling Summary

J
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Riprap Design Spreadsheet

References: US DOT, FHWA, Highways in the River Environment
Hydraulic and Environmental Design Considerations
May 1975, pVI-24.

US DOT, FHWA, Hydraulic Design of Energy Dissipaters
Jor Culverts and Channel. Sept. 1983, pll-5-11-9.

FCDMC, Drainage Design Manual for Maricpa County
Arizona, Vol. Il - Hydraulics. January 1996, p5.75-53.77.

Project Name: SERENO CANYON PHASE 1 Structure ID: L*
Project #: 062654 Culvert Size: 2-42" CMP

1. Riprap Size D50

Max. flow width Wo = 0 ft
I Max. culvert flow depth h = ft
Tailwater depth TW = 2 fi normal
Exit Velocity Ve = 05 fps
Tailwater velocity Vd = : fps normal
Wash bottorn width = 7.00: ft
Computed Riprap Size D50 = 6.5 in
Design Riprap Size D50 =
Sieve Size =
2. Riprap Sizes D15 and D85
Design Riprap Size D15 = 4 in
Design Riprap Size D85 = 14 in
3. Riprap Apron Length
Riprap Apron Length = 13 ft
4. Riprap Apron Width
Min. Riprap Apron Width = 15 ft
Max. Riprap Apron Width = 14 fi
5. Riprap Thickness
Riprap Thickness = 18 in
6. Total Riprap Volume
Riprap Rock Yolume = 10 CY

Please note fields highlighted are input values from the Culvert Modeling Summary

* Indicates the structure was modeled in HEC-1.

** Indijcates the structure was modeled using flows calculated by HEC-1.
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Riprap Design Spreadsheet

References: US DOT, FHWA, Highways in the River Environment
Hydraulic and Environmental Design Considerations
May 1975, pVI-24.

US DOT, FHWA, Hydraulic Design of Energy Dissipaters
Jor Culverts and Channel. Sept. 1983, pll-5-11-9.

FCDMC, Drainage Design Manual for Maricpa County
Arizona, Vol Il - Hydraulics. January 1996, p3.75-5.77.

1. Riprap Size D50

Max. flow width Wo =

Max. culvert flow depth h =
Tailwater depth TW =

Exit Velocity Ve =

Tailwater velocity Vd =
Wash bottom width =
Computed Riprap Size D50 =

Design Riprap Size D50 =
Sieve Size =

2. Riprap Sizes D15 and D85
Design Riprap Size D15 = 4 in
Design Riprap Size D85 = 14 in

3. Riprap Apron Length
Riprap Apron Length = 19 ft
4. Riprap Apron Width

Min. Riprap Apron Width = 7 ft
Max. Riprap Apron Width = 11 ft

5. Riprap Thickness
Riprap Thickness = . 18in

6. Total Riprap Yolume
Riprap Rock Volume = 9CY

* Indicates the structure was modeled in HEC-1.
** Indicates the structure was modeled u@ﬁ flows calculated by HEC-1.

I Project Name: SERENO CANYON PHASE | ' Structure ID:
Project #: (062654 Culvert Size: 1-36" CMP

M‘i

normal

normal

"Please note fields highlighted are input values from the Culvert Modeling Summary
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Riprap Design Spreadsheet

References: US DOT, FHWA, Highways in the River Environment
Hydraulic and Environmental Design Considerations
May 1973, pVI-24.

i US DOT, FHWA, Hydraulic Design of Energy Dissipaters
for Culverts and Channel. Sept. 1983, pll-5-11-9.

FCDMC, Drainage Design Manual for Maricpa County
Arizona, Vol. I - Hydraulics. January 1996, p5.75-5.77.

Project Name: SERENO CANYON PHASE 1 Structure 1D: N
Project #: 062654 Culvert Size: 1-30" CMP

1. Riprap Size D50

Max. flow width Wo =
Max. culvert flow depth h =
Tailwater depth TW =

Exit Velocity Ve =
Tailwater velocity Vd =
Wash bottom width = ‘
Computed Riprap Size D50 = 3.0 in

normal

normal

Design Riprap Size D50 =
Sieve Size =

2. Riprap Sizes D15 and D85
Design Riprap Size D15 = 4 in
Design Riprap Size D85 = 14 in

3. Riprap Apron Length
Riprap Apron Length = 10 ft
- 4. Riprap Apron Width

Min. Riprap Apron Width = 3 fi
Max. Riprap Apron Width = 11 ft

5. Riprap Thickness
Riprap Thickness = 18 in

6. Total Riprap Volume
Riprap Rock Volume = 5CY

Please note fields highlighted are input values from the Culvert Modeling Summary

* Indicates the structure was modeled in HEC-1,
** Indicates the structure was modeled using flows calculated by HEC-1.
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References:

Riprap Design Spreadsheet

US DOT, FHWA, Highways in the River Environment
Hydraulic and Environmental Design Considerations
May 1975, pVI-24.

US DOT, FHWA, Hydraulic Design of Energy Dissipaters
Jor Culverts and Channel. Sept. 1983, pII-5-11-9.

FCDMC, Drainage Design Manual for Maricpa County
Arizona, Vol. I - Hydraulics. January 1996, p5.75-5.77.

'1 Project Name: SERENO CANYON PHASE 1
Project #: 062654

1. Riprap Size D50

Max. flow width Wo =

” Max. culvert flow depth h =
Tailwater depth TW =

Exit Velocity Ve =

Tailwater velocity Vd =

Wash bottom width =

Computed Riprap Size D50 =

Design Riprap Size D50 =
Sieve Size =

2. Riprap Sizes D15 and D85

Design Riprap Size D15 =
Design Riprap Size D85 =

3. Riprap Apron Length
Riprap Apron Length =
4. Riprap Apron Width

Min. Riprap Apron Width =
Max. Riprap Apron Width =

5. Riprap Thickness
Riprap Thickness =

6. Total Riprap Volume
Riprap Rock Volume =

* Indicates the structure was modeled in HEC-1.

Structure ID: 0
Culvert Size: 1-30" CMP

normal

normal

6 ft
8 ft

18 in

3CY

Please note fields highlighted are input values from the Culveri Modeling Summary

** Indicates the stucture was modeled using flows calculated by HEC-1.
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Riprap Design Spreadsheet

References: US DOT, FHWA, Highways in the River Environment
Hydraulic and Environmental Design Considerations
May 1975, pVI-24,

US DOT, FHWA, Hydraulic Design of Energy Dissipaters
Jor Culverts and Channel. Sept. 1983, plI-5-11-9.

FCDMC, Drainage Design Manual for Maricpa County
Arizona, Vol. I - Hydraulics. January 1996, p5.75-5.77.

Project Name; SERENO CANYON PHASE 1 Structure ID:

P

Project #: 062654 Culvert Size: 1-18" CMP

1. Riprap Size D30

Max. flow width Wo =
Max. culvert flow depth h =

Tailwater depth TW = Bi
Exit Velocity Ve = ) fps
Tailwater velocity Vd = - fps
Wash bottom width = : ): ft
Computed Riprap Size D50 = 28 in
Design Riprap Size D50 =
Sieve Size =
2. Riprap Sizes D15 and D85
Design Riprap Size D15 = 4 in
Design Riprap Size D85 = 14 in
3. Riprap Apron Length
Riprap Apron Length = 7t
4. Riprap Apron Width
Min. Riprap Apron Width = 4 ft
Max. Riprap Apron Width = 6 ft
5. Riprap Thickne¢ss
Riprap Thickness = 18 in
6. Total Riprap Velume
Riprap Rock Volume = 2CY

normal

normal

Please note fields highlighted are input values from the Culvert Modeling Summary

* Indicates the structure was modeled in HEC-1.

** Indicates the structure was modeled using flows calculated by HEC-1.
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Riprap Design Spreadsheet

References: US DOT, FHWA, Highways in the River Environment
Hydraulic and Environmental Design Considerations
May 1973, pVI1-24.

US DOT, FHWA, Hydraulic Design of Energy Dissipaters
Jor Culverts and Channel. Sept. 1983, pil-5-11-9.

FCDMC, Drainage Design Manual for Maricpa County
Arizona, Vol. II - Hydraulics. January 1996, p5.75-5.77.

Project Name: SERENO CANYON PHASE 1 Structure ID:

Q

Project #: 062654 Culvert Size: 1-18" CMP

1. Riprap Size D50

Max. flow width Wo = PRS0
Max. culvert flow depth h = ft
Tailwater depth TW = fi
Exit Velocity Ve = fps
Tailwater velocity Vd = fps
Wash bottom width = ' o400 ft
Computed Riprap Size D50 = 2.8 in
Design Riprap Size D50 =
Sieve Size =
2. Riprap Sizes D15 and D85
Design Riprap Size D15 = 4in
Design Riprap Size D85 = i4 in
3. Riprap Apron Length
Riprap Apron Length = 7ft
4. Riprap Apron Width
Min. Riprap Apron Width = 4 ft
Max. Riprap Apron Width = 6 ft
5. Riprap Thickness
Riprap Thickness = 18 in

6. Total Riprap Volume
Riprap Rock Volume = 2CY

Please note fields highlighted are input values from the Culvert Modeling Summary

* Indicates the structure was modeled in HEC-1 .
** Indicates the structure was modeled using flows calculated by HEC-1,
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Riprap Design Spreadsheet

References: US DOT, FHWA, Highways in the River Environment
Hydraulic and Environmental Design Considerations
May 1973, pVI-24.

US DOT, FHWA, Hydraulic Design of Energy Dissipaters
Jor Culverts and Channel. Sept. 1983, plI-5-H-9.

FCDMC, Drainage Design Manual for Maricpa County
Arizona, Vol. Il - Hydraulics. January 1996, p5.75-5.77.

Project Name: SERENG CANYON PHASE 1 Structure ID: S
Project #: 062654 Culvert Size: 1-24" CMP

1. Riprap Size D50

Max. flow width Wo =
Max. culvert flow depthh =
Tailwater depth TW =

Exit Velocity Ve =
Tailwater velocity Vd =

i Wash bottom width =
Computed Riprap Size D50 = 38 in

normal

normal

Design Riprap Size D50 =
Sieve Size =

2. Riprap Sizes D15 and D85

Design Riprap Size D15 = 4in

Design Riprap Size D35 = 14 in
3. Riprap Apraon Length

Riprap Apron Length = 16 fi
4. Riprap Apron Width

Min. Riprap Apron Width = 6 fi

Max. Riprap Apron Width = 10 fi
5. Riprap Thickness

Riprap Thickness = 18 in
6. Total Riprap Volume

Riprap Rock Volume = 7CY

Please note fields highlighted are input values from the Culvert Modeling Summary

* Indicates the structure was modeled in HEC-1.
** Indicates the structure was modeled usEg flows calculated by HEC-1,
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Riprap Design Spreadsheet

References: US DOT, FHWA, Highways in the River Environment
Hydraulic and Environmental Design Considerations
May 1975, pVI-24.

US DOT, FHWA, Hydraulic Design of Energy Dissipaters
Jor Culverts and Channel. Sept. 1983, pll-5-11-9.

FCDMC, Drainage Design Manual for Maricpa County
Arizona, Vol. IT - Hydraulics. January 1996, p5.75-5.77.

Project Name: SERENO CANYON PHASE 1 Structure ID: T
Project #: 062654 ' Culvert Size: 1-24" CMP

1. Riprap Size D50

Max. flow width Wo =
Max. culvert flow depth h =
Tailwater depth TW =

Exit Velocity Ve =
Tailwater velocity Vd =
Wash bottom width = )0
Computed Riprap Size D50 = 35in

normal

normal

Design Riprap Size D50 =
Steve Size =

. Riprap Sizes D15 and D85
Design Riprap Size D15 = 4 in
Design Riprap Size D85 = 14 in

[ ]

(7]

. Riprap Apron Length

Riprap Apron Length = 7ft
. Riprap Apron Width

Min. Riprap Apron Width = 4 ft

Max. Riprap Apron Width = 7f
. Riprap Thickness

Riprap Thickness = 18 in

. Total Riprap Volume
Riprap Rock Volume = 2CY

=

th

™

Please note fields highlighted are input values from the Culvert Modeling Summary

* Indicates the structure was modeled in HEC-1.
** Indicates the structure was modeled using flows calculated by HEC-1,
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References:

Riprap Design Spreadsheet

US DOT, FHWA, Highways in the River Environment
Hydraulic and Environmental Design Considerations
May 1975, pVI-24,

US DOT, FHWA, Hydraulic Design of Energy Dissipaters
Jor Culverts and Channel. Sept. 1983, pil-5-11-9.

FCDMC, Drainage Design Manual for Maricpa County
Arizona, Vol. II - Hydraulics. January 1996, p5.75-5.77.

Project Name: SERENQ CANYON PHASE 1 Structure 1D:
Culvert Size: 1-24" CMP

Project #; 062654

1. Riprap Size D50

Max. flow width Wo = 00: ft
Max. culvert flow depth h = : ft
Tailwater depth TW = _ i normal
Exit Velocity Ve = - fps
Tailwater velocity Vd = fps normal
Wash bottom width = 00 ft
Computed Riprap Size D50 = 3.0 in
Design Riprap Size D50 =
Sieve Size =
2. Riprap Sizes D15 and D85
Design Riprap Size D15 = 4 in
Design Riprap Size D85 = 14 in
3. Riprap Apron Length
Riprap Apron Length = 6 ft
4. Riprap Apron Width
Min. Riprap Apron Width = 6 fi
Max. Riprap Apron Width = 9 ft
5. Riprap Thickness
Riprap Thickness = 18 in
6. Total Riprap Volume
Riprap Rock Volume = 2CY

Please note fields highlighted are input values from the Culvert Modeling Summary

* Indicates the structure was modeled in HEC-1.

** Indicates the structure was modeled usinE flows calculated by HEC-1.

u
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Riprap Design Spreadsheet

References: US DOT, FHWA, Highways in the River Environment
Hydraulic and Environmental Design Considerations
May 1975, pVI-24.

Jor Culverts and Channel. Sept, 1983, plI-5-11-9.

FCDMC, Drainage Design Manual for Maricpa County
Arizona, Vol. Il - Hydraulics. January 1996, p5.75-5.77.

1. Riprap Size D50

Max. flow width Wo =
Max. culvert flow depth h =
Tailwater depth TW =
Exit Velocity Ve =
Tailwater velocity Vd =
: Wash bottom width =
)‘ Computed Riprap Size D50 =

Design Riprap Size D50 =
Sieve Size =

2. Riprap Sizes D15 and D85
Design Riprap Size D15 = 4 in
Design Riprap Size D85 = 14 in

| 3. Riprap Apron Length

Riprap Apron Length = 4 ft
4. Riprap Apron Width

Min. Riprap Apron Width = 5

Max. Riprap Apron Width = 7 ft
5. Riprap Thickness

Riprap Thickness = 18 in

6. Total Riprap Volume
Riprap Rock Volume = _ 1CY

* Indicates the structure was modeled in HEC-1.
** Indicates the structure was modeled usinﬁ flows calculated by HEC-1.

US DOT, FHWA, Hydraulic Design of Energy Dissipaters

Project Name: SERENO CANYON PHASE 1 Structure ID:
Project #:; 062654 Culvert Size: 1-18" CMP

normal

normal

Please note fields highlighted are input values from the Culvert Modeling Summary

v
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Riprap Design Spreadsheet

References: US DOT, FHWA, Highways in the River Environment

Hydraulic and Environmental Design Considerations
May 1975, pVI-24.

US DOT, FHWA, Hydraulic Design of Energy Dissipaters
Jor Culverts and Channel. Sept. 1983, pli-5-I1I-9.

FCDMC, Drainage Design Manual for Maricpa County
Arizona, Vol II - Hydraulics. January 1996, p5.75-5.77.

Project Name: SERENO CANYON PHASE 1 Structure ID:

Project #: 062654 Culvert Size: 1-18" CMP

1. Riprap Size D50
Max. flow width Wo =

Max, culvert flow depth h = 19: ft
Tailwater depth TW = 18: fi normal
Exit Velocity Ve = fps
Tailwater velocity Vd = - fps normal
Wash bottom width = : 5100 ft
Computed Riprap Size D50 = 4.1 in
Design Riprap Size D50 =
Sieve Size =
2. Riprap Sizes D15 and D35 .
Design Riprap Size D15 = 4in
Design Riprap Size D85 = 14 in
3. Riprap Apron Length
Riprap Apron Length = 9 ft
4. Riprap Apron Width
Min. Riprap Apron Width = 2 fi
Max. Riprap Apron Width = 6 ft
5. Riprap Thickness
Riprap Thickness = 18 in
6. Total Riprap Volume '
Riprap Rock Yolume = 2CY

Please note fields highlighted are input values from the Culvert Modeling Summary

* Indicates the structure was modeled in HEC-1.

** Indicates the structure was modeled using flows calculated by HEC-1.
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Riprap Design Spreadsheet

References: US DOT, FHWA, Highways in the River Environment
Hydraulic and Environmental Design Considerations
May 1975, pVI-24.

US DOT, FHWA, Hydraulic Design of Energy Dissipaters
for Culverts and Channel. Sept. 1983, pll-5-11-9.

FCDMC, Drainage Design Marual for Maricpa County
Arizona, Vol. Il - Hydraulics. January 1996, p5.75-5.77.

Project Name: SERENO CANYON PHASE 1 Structure ID: X*
Project #: 062654 Culvert Size: 1-36" CMP

1. Riprap Size D50

Max. flow width Wo =
Max. culvert flow depth h =
Tailwater depth TW =

Exit Velocity Ve =
Tailwater velocity Vd =
Wash bottom width = 0.
Computed Riprap Size D50 = 53 in

normal

normal

Design Riprap Size D50 =
Sieve Size =
2. Riprap Sizes D15 and D85

Design Riprap Size D15 = 4 in
Design Riprap Size D85 = 14 in

3. Riprap Apron Length
Riprap Apron Length = 131
4. Riprap Apron Width

Min. Riprap Apron Width = 9 ft
Max. Riprap Apron Width = 11 ft

5. Riprap Thickness
Riprap Thickness = 18 in

6. Total Riprap Volume
Riprap Rock Volume = 7CY

Please note fields highlighted are input values from the Culvert Modeling Summary

* Indicates the structure was modeled in HEC-1.
** Indicates the structure was modeled using flows calculated by HEC-1.
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Riprap Design Spreadsheet

References: US DOT, FHWA, Highways in the River Environment
Hydraulic and Environmental Design Considerations
May 1973, pVI-24.

US DOT, FHWA, Hydraulic Design of Energy Dissipaters
Jor Culverts and Channel. Sept. 1983, pll-5-11-9.

FCDMC, Drainage Design Manual for Maricpa County
Arizona, Vol. Il - Hydraulics. January 1996, p5.75-3.77.

Project Name: SERENO CANYON PHASE 1 " Structure ID: Y
Project #: 062654 Culvert Size: 1-24" CMP

1. Riprap Size D50

Max. flow width Wo =
Max. culvert flow depth h =
Tailwater depth TW =

Exit Velocity Ve =
Tailwater velocity Vd =
Wash bottom width =
Computed Riprap Size D50 = 32in

normal

normal

Design Riprap Size D50 =
Sieve Size =

2. Riprap Sizes D15 and D85
Design Riprap Size D15 = 4 in
Design Riprap Size D85 = 14 in

3. Riprap Apron Length

Riprap Apron Length = 8 fi
4. Riprap Apron Width

Min. Riprap Apron Width = 6 ft

Max. Riprap Apren Width = 9 fi
5. Riprap Thickness

Riprap Thickness = 18 in

6. Total Riprap Volume
Riprap Rock Volume = 3CY

Please note fields highlighted are input values from the Culvert Modeling Summary

* Indicates the structure was modeled in HEC-1.
** Indicates the structure was modeled usinE flows calculated by HEC-1.
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Riprap Design Spreadsheet

References: US DOT, FHWA, Highways in the River Environment
Hydraulic and Environmental Design Considerations
May 1975, pVI-24.

US DOT, FHWA, Hydraulic Design of Energy Dissipaters
Jor Culverts and Channel. Sept. 1983, pli-5-11-9.

FCDMC, Drainage Design Manual for Maricpa County
Arizona, Vol. Il - Hydraulics. January 1996, p5.75-5.77.

Project Name: SERENO CANYON PHASE 1 Structure ID:

1. Riprap Size D50

Max. flow width Wo =
Max. culvert flow depth h=
Tailwater depth TW =

Exit Velocity Ve =
Tailwater velocity Vd =
Wash bottom width = :
Computed Riprap Size D50 = 7.9 in

normal

normal

Design Riprap Size D50 =
Sieve Size =

| 2. Riprap Sizes D15 and D83

Design Riprap Size D15 = 4 in
Design Riprap Size D85 = 14 in

3. Riprap Apron Length
Riprap Apron Length = 44 f
4. Riprap Apron Width

Min. Riprap Apron Width = 7 ft
Mazx. Riprap Apron Width = 8fi

5. Riprap Thickness
Riprap Thickness = 18 in

6. Total Riprap Yolume
Riprap Rock Volume = 18 CY

Please note ftelds highlighted are input values from the Culvert Modeling Summary

* Indicates the structure was modeled in HEC-1.
** Indicates the structure was modeled usinﬂ;ws calculated by HEC-1.

1

Project #: 062654 Cuivert Size: 2-22.5"x36.25" RGR

NA2006\062654\Project SupportiHydro\Spreadsheets\RipRap.xls - 1
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Drop Inlet Hydraulic Calculations



WOOD/PATEL
CIVIL ENGINEERS * HYDROLOGISTS * LAND SURVEYORS *- CONSTRUCTION MANAGERS
Project. Sereno Canyon Phase 1 ‘Project Number: 062654
Location: City of Scottsdale Project Engineer: Geoff Brownell, P.E.
Date: 30-Jan-07

Equation: Q=V*A A= 0.5°F*(E+W)
Q= Flow in cfs F, E, W=_Dimensions from detail (see next sheet) .
V= Velocity in fps
A= Areain Sq.ft

Table: Drop Inlet Hydraulic Calculations

F.Q.S. (*in addition
Culvert ID ID to 50% clogging
(from plans) | (from report) Q (cfs) E F W A (sq.ft) v Vin Culvert factor)
L E2-1 138 2.31 4.0 10.50 25.63 5.39 9.05 1.7
} F1-1 30 1.75 3.0 3.50 7.88 3.81 7.68 2.0
X F1-2 44 2.00 3.5 4.00 10.50 419 |81 | 19 ]
K F2-1 15 1.50 2.5 3.00 5.63 2.67 8.49 | 3.2
S F2-2 21 1.50 2.5 3.00 563 3.73 6.77 " 1.8 .
| M F1-3 45 2.00 3.5 4.00 10.50 4,29 9.87 2.3
B H1-1 a1 2.00 3.5 9.17 19.54 4.66 B.25 1.8
1 H1-2 98 2.00 3.5 9.17 19.54 5.02 9.98 2.0

* 50% clogging factor used for estimating area

N:\2006\062654\Project SupportiHydro\Drop Inlet Calcs\drop inlet calcs.xls
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61116" S8 —RAME 12" X 2° X 1/4° NOTES:
T = / 1. ALL STEEL SHALL BE IN ACCORDANCE TO ASTM A-36.
GRATE BARS N e 2. WELDING SHALL BE IN ACCORDANCE WITH AWS. SPECIFICATIONS.
> X1/ 3. REMOVE ALL SCALE FROM GRATE. METAL SPRAY OR PAINT
WITH ONE COAT ZINC CHROMATE OR RED LEAD PRIMER |
& oc (INDUSTRIAL QUALITY). OVERCOAT WATH GRAY INDUSTRIAL
)/ 1 T \ ENAMEL PER M.AG. SPEC. 790. - \#
4. ALL ANCHOR BOLTS SHALL BE 5/8"8 ANCHOR BOLTS i
. X/ N EMBEDDED 4" (MINIMUM) INTO EPOXY GROUT. [
- L= ::' o Lzl x 2’ x ' ‘I
V' 2™ FRAME / ELEYATION
— 5" TYP. NTS
D CENTER ANCHOR
We2E+4" FOR PIPE D, > 42
TRASH/SAFETY RACK DETAL L2 X 2 X 1/4
TS CUP ANGLE GHOR BOLT
PER DETAL
NOTES: S SieeT AS SHOWN ON PLANS
1. HIGH POINT OF HEADWALL SHALL NOT TOP OF WALL A MAX
™ * \ “
PROJECT MORE THAN 3° ABOVE SLOPE. . PER :
2. ALL CONCRETE SHALL BE CLASS A /2 BAR
PER SECT. 725. ¢ A ¢ TR BAY AS
3. ALL RENFORCING BARS SHALL BE T X b REQUIRED
NO. 5, 12° 0.C. BOTH WAYS, 3° 5/8"8 = ~
CLEAR ON SOIL SIDE. LD, muﬁ%ﬁ
4, INSTALL TRASH/SAFETY RACK PER L gl o a AW
DETAIL THIS SHEET. ] X1 /& =
: == T CUP ANGLE
\~ ! \ , B3 = -
— \ ) ;
T N _ - Ly
® (‘ A\ @ : - SECTION Z-7
ANCHOR BOLT DETAIL NTS
il = FOR_TRASH ﬁﬁ RACK
(e | £ 5_.\!4_4 .
W{DOUBLF)
PLAN
NTS
DIMENSIONS | /
W
D, A F T ¢
ol E T TR E K H %
18 |2-6 |5-2 | 2-8 Ty 7-0 | 2-33/F | 6 |PER PLAN 3
w [3-00 |6-6" | 3-6 1'-6" 27-6" | 2-101/2" | 6 [PERPLAN o
30 [3-6 |7-10° | 4-4 -9 3-0° | 3-51/2 | 6 [PERPUN 5
¥ [4-0" |9-2" | 5-7 2-0" 3-6" §-01/2 | 6 [PERRPLAN T]_ ?_
47" [4-6" |10-6" | 6- 7-33/¢ | -0 "~71/7 | 6 |PER PLAN SR L
SECTION Y-Y
T It

HEADWALL DROP INLET (MODIFIED M.A.G. 501-5)




Weir Wall Calculations



WOOD/PATEL

CIVIL ENGINEERS * HYDROLOGISTS * [LAND SURVEYORS » CONSTRUCTION MANAGERS
Project: SERENO CANYON PHASE 1

Location: City of Scottsdale Project Number: 062654

Date: 12-Dec-06 ' Project Engineer: Geoff Brownell, P.E
teferences: Drainage Design Manual for Maricopa County, Volume li-Hydraulics

WEIR WALL CALCULATIONS
Equation 3.10 in Volume I, Hydraulics
Q (cfs)= CLh*?
C=2.80 . .
WEIR FLOW - RATING CURVE it WEIR FLOW - ACTUAL DESIGN
Detontion | Elévation | Height of | Elevation of | HEG-1 Water (d (depthof| | [ | tengthof | | HEC- f::;:";
Basin of Bottom | Welr Wall | Top of Waelr Surface water over () cfs) Waelr Wall () Resulting Woelr Wall
of Basin () Wall {ft) Elovation (f) welr) ‘ (ft) Flow (cfs) {f
F1-4 2676.0 3.0 2679.0 2679.94 0.54 1.0 34 12.0 0.8 32 12.5
F3-1 2704.0 5.0 2709.0 2709.69 0.69 1.0 39 14.0 0.7 27 16.8
G-1 2722.0 4.0 2726.0 2726.80 0.80 1.00 42.00 15.00 0.8 33 16.5
H1-2 2721.0 4.0 2725.0 2725.97 0.97 1.00 | 101.00 36.00 1.0 98 26.8
L-1 27220 3.0 2725.0 2725.77 0.77 1.00 36.00 13.00 0.8 28 14.8
M-1 2713.0 3.0 2716.0 2717.66 1.66 2.00 55.00 7.00 1.7 43 7.2
N-1 2688.0 4.0 2692.0 2692.48 0.48 1.00 36.00 13.00 0.5 17 18.3

NA2006\062654\Project SupportHydro\Spreadsheets\Weir Wall Calc.xis 1211272006



Orifice Plate Calculation



WOOD/PATEL
CIVIL ENGINEERS * HYDROLOGISTS * LAND SURVEYORS * CONSTRUCTION MANAGERS
Project: Sereno Canyon Phase 1 W/P#: 062654
Location: City of Scottsdale Date: 12/12/2006

Reference: Orifice Equation
Basin Depth: 3’

O = CA2gh

Where:;

C = QOrifice Coefficient = 0.60
d = Diamter of Orfice= 6.00 in
A = Cross-sectional area of orifice = (.20 Sq.ft
H = Depth above Orifice = 0.75 ft
Q = Orifice Flow = 082 cfs

Time to Drain 2 ac-ft = 29.55 hours

N:\2006\062654\Project Support\Hydro\Spreadsheets\orifice. xIs3' Flow 12/12/2006



WOOD/PATEL
CIVIL ENGINEERS * HYDROLOGISTS * LAND SURVEYORS * CONSTRUCTION MANAGERS
Project: Sereno Canyon Phase 1 WIP#: 062654
Location: City of Scottsdale Date: 12/12/2006

Reference: Orifice Equation
Basin Depth: 3’

O = CA4./2gh

Where:

C = Orifice Coefficient= 0.60
d = Diamter of Orfice= 6.00 in
A = Cross-sectional area of orifice = 0.20 Sq.ft
H = Depth above Orifice= 2.25 ft
Q = Orifice Flow = 1.42 cfs

Time to Drain 2 ac-ft = 17.06 hours

N:\2006\062654\Project SupportiHydro\Spreadsheets\orifice.xls3' Time 12/12/2006



WOOD/PATEL

CIVIL ENGINEERS * HYDROLOGISTS * LAND SURVEYORS * CONSTRUCTION MANAGERS

Project: Sereno Canyon Phase 1
Location: City of Scottsdale
Reference: Onfice Equation
Basin Depth: 4’

QO =CA.2gh

Where:

C = Orifice Coefficient= 0.60
d = Diamter of Orfice= 6.00 in
A = Cross-sectional area of orifice = 0.20 Sq.ft
H = Depth above Orifice= 125 ft
Q = Orifice Flow = 1.06 cfs

Time to Drain 2 ac-ft = 22.89 hours

N:\2006\062654\Project Support\Hydro\Spreadsheets\orifice.xls4’ Flow

WIP#: 062654
Date: 12/12/2006

12/12f2006



WOOD/PATEL

CIVIL ENGINEERS * HYDROLOGISTS * LAND SURVEYORS * CONSTRUCTION MANAGERS

Project: Sereno Canyon Phase 1
Location: Cify of Scottsdale
Reference: Orifice Equation
Basin Depth: 4’

O = CAJ2gh

Where:

C = Orifice Coefficient = .60

d = Diamter of Orfice= 6.00

A = Cross-sectional area of orifice= 0.20
H = Depth above Orifice = 3.25

Q = Orifice Flow = 1.70

Time to Drain 2 ac-ft= 14.2

N:\2006\062654\Project SupportiHydro\Spreadsheets\orifice.xIs4' Time

‘Sqt

cfs

hours

WIP#: 062654
Date: 12/12/2006

12/12/2006



WOOD/PATEL

CIVIL ENGINEERS * HYDROLOGISTS * LAND SURVEYORS * CONSTRUCTION MANAGERS

Project: Sereno Canyon Phase 1
Location: City of Scottsdale
Reference: Orifice Equation
Basin Depth: 4.5'

O = CA\2gh

Where:

C = Orifice Coefficient= .60
d = Diamter of Orfice= 6.00 in
A = Cross-sectional area of orifice = 0.20 Sq.ft
H = Depth above Orifice= 150 ft
Q = Orifice Flow = 116 cfs

Time to Drain 2 ac-ft= 20.9 hours

N:A20061062654\Project Support\Hydro\Spreadsheets\orifice xis4.5' Flow

W/P#: 062654
Date: 12/12/2006

12/12/2006



WOOD/PATEL
CIVIL ENGINEERS * HYDROLOGISTS * LAND SURVEYORS * CONSTRUCTION MANAGERS
Project: Sereno Canyon Phase 1 W/P#: 062654
Location: City of Scotisdale Date: 12/12/2006

Reference: Orifice Equation
Basin Depth: 4.5'

O = CA42gh

Where:

C = Orifice Coefficient = 0.60
d = Diamter of Orfice = 6.00 in
A = Cross-sectional area of orifice = 0.20 Sq.ft
H = Depth above Orifice= 3.75 f{t
Q =Orifice Flow = 183 cfs

Time to Drain 2 ac-ft = 13.22 hours

N:\20061062654\Project Support\Hydro\Spreadsheetshorifice. xis4.5' Time 12/12/2006



WOOD/PATEL

CIVIL ENGINEERS * HYDROLOGISTS * LAND SURVEYORS * CONSTRUCTION MANAGERS

Project: Se¢reno Canyon Phase 1

Location: City of Scottsdale
Reference: Orifice Equation
Basin Depth: 5’

O = CA2gh

Where:

C = Orifice Coefficient= 0.60
d = Diamter of Orfice = 6.00 in
A = Cross-sectional area of orifice = 0.20 Sq.ft
H = Depth above Orifice= 1.75 ft
Q= OrificeFlow= 125 cfs

Time to Drain 2 ac-ft = 19.35 hours

N:\2006\062654\Project SupporfiHydro\Spreadsheets\orifice.xls5' Flow

WIP#: 062654
Date: 12/12/2006

12112/2006



WOOD/PATEL

CIVIL ENGINEERS * HYDROLOGISTS * LAND SURYEYORS * CONSTRUCTION MANAGERS

Project: Sereno Canyon Phase 1
Location: City of Scoftsdale
Reference: Orifice Equation
Basin Depth: 5'

O =CA2gh

Where:

C = Orifice Coefficient= 0.60
d = Diamter of Crfice= 6.00 in
A = Cross-sectional area of orifice= 0.20 Sq.ft
H = Depth above Orifice= 4.75 ft
QO = Orifice Flow = 206 cfs

Time to Drain 2 ac-ft = 11.74 hours

N:A2006\062654\Project Support\Hydro\Spreadsheetsiorifice. xIsS' Time

WIPi#. 062654
Date: 12/12/2006

12/12/2006



WOOD/PATEL
CIVIL ENGINEERS * HYDROLOGISTS * LAND SURVEYORS * CONSTRUCTION MANAGERS
Project: Sereno Canyon Phase 1 WIP#: 062654
Location: City of Scoftsdale Date: 12/12/2006

Reference: Orifice Equation
Basin Depth: 6.5'

O =CA2gh

Where:

C = Orifice Coefficient = 0.60
d = Diamter of Orfice = 6.00 in
A = Cross-sectional area of orifice = 0.20 Sq.ft
H = Depth above Orifice= 2.50 ft
Q = Orifice Flow = 1.50 cfs

Time to Drain 2 ac-ft = 16.19 hours

N:\2006\062654\Project Support\Hydro\Spreadsheets\orifice.xIs6.5' Flow 12/12/2006



WOOD/PATEL
CIVIL ENGINEERS * HYDROLOGISTS * LAND SURVEYORS * CONSTRUCTION MANAGERS
Project: Sereno Canyon Phase 1 WIP#: 062654
L-ocation: City of Scottsdale Date: 12/12/2006

Reference: Orifice Equation
Basin Depth: 6.5'

O = CAJ2gh

Where:

C = QOrifice Coefficient= 0.60
d = Diamter of Orfice= 6.00 in
A = Cross-sectional area of orifice = 0.20 Sq.ft
H = Depth above Orifice = 5.75 ft
Q = QOrifice Flow = 227 cfs

Time to Drain 2 ac-ft = 10.67 hours

NA2006\062654\Project SupportiHydro\Spreadsheetsiorifice xis6.5' Time 121212006



WOOD/PATEL
CIVIL ENGINEERS * HYDROLOGISTS * LAND SURVEYORS * CONSTRUCTION MANAGERS
Project: Sereno Canyon Phase 1 WIP#: 062654

Location: City of Scottsdale Date: 12/12/2006
Reference: Orifice Equation :
Basin Depth: 7.5’

O =CA2gh

Where:

C = Orifice Coefficient = 0.60
d = Diamter of Orfice= 6.00 in
A = Cross-sectional area of orifice= 0.20 Sq.ft
H = Depth above Orifice= 3.00 ft
Q = Orifice Flow = 1.64 cfs

Time to Drain 2 ac-ft = 14.78 hours

N:\2006\062654\Project Support\Hydro\Spreadsheets\orifice.xls7.5' Flow

12/12/2006



WOOD/PATEL
CIVIL ENGINEERS * HYDROLOGISTS * LAND SURVEYORS * CONSTRUCTION MANAGERS
Project: Sereno Canyon Phase 1 WIP#: 062654
L.ocation: City of Scottsdale Date: 12/12/2006

Reference: Orifice Equation
Basin Depth; 7.5

QO =CA2gh

Where:

C = Orifice Coefficient = 0.60
d = Diamter of Orfice = 6.00 in
A = Cross-sectional area of orifice = 0.20 Sq.ft
H = Depth above Orifice = 6.75 ft
Q = Orifice Flow = 246 cfs

Time to Drain 2 ac-ft = 9.851 hours

N:\2006\062654\Project Support\Hydro\Spreadsheets\orifice.xIs7.5' Time 12/12/2006



Street Capacities



Street Capacity Computations 4" Rall Curb
Description: Calcuiation of Local Street Flow Conveyance Capacity for Local Street
References: Federal Highway Administration, Hydraulic Engineering Circular No. 22,
"Drainage of Highway Pavements”, November 1996
Local Residential Street (A-A) 10 YR
Date: 09/11/06
Known Values:
Depth of Flow = 030 #
Cross Slope = 0.02 "n
Street Width (FIC to FIC) = 22 f ¢————— 22' F/C to F/C cross section
Manning's "n" Value= 0.015
Calculated Values:
Referenced Equations:
Q=056" (S, * ("% * (7?*y In for flow below crown (FHWA Procedure)
Q= 1.486*A"(R"™)* (58"} /n for flow above crown {Manning's equation)
where Q = flow rate, cfs T = width of flow, ft
S, = cross slope, fi/ft A = conveyance area, sq ft
S = longitudinat slope, ft/ft R = hydraulic radius, ft
Longitudinal Conveyance Velocity Full Street 1/2 Street 1/2 Street
- J .
Siope Area Flow Capacity " Flow Without Flow with
ft/ft sqft fos cfs Overtopping, cfs "? Overtopping, cfs "™
0.0050 484 249 12 2 [
0.0055 4.84 261 13 2 6
0.0060 4.84 273 13 3 7
0.0065 4.84 2.84 14 3 7
0.0070 4.84 2.95 14 3 7
0.0075 4.84 3.05 15 3 7
0.0080 484 3.15 15 3 8
0.0085 484 3.25 16 3 8
0.0080 484 3.34 16 3 8
0.0095 4.84 T343 17 3 8
0.0097 484 3.47 17 3 8
0.0102 484 356 17 3 9
0.0107 484 3.64 18 3 9
0.0110 484 369 18 3 9
0.0115 4.84 3.78 18 4 9
0.0121 4.84 3.87 19 4 9
0.0126 484 3.95 19 4 10
0.0131 4.84 403 20 4 10
0.0136 484 4.11 20 4 10
0.0148 4.84 4.28 7 4 10
0.0153 484 4.36 21 4 1"
0.0310 4.84 6.20 30 6 15
0.0330 4.84 6.40 3 6 15
0.0350 4.84 6.59 32 6 16
0.0370 4.84 6.77 a3 6 16
0.0470 4.84 7.63 a7 7 18

Notes:

1.) Street flow capacity does not inciude local gutter depression effect.
2.) Half-street flow capacity is limited 1o the tower of the crown elevation or top of curb elevation.

3} Includes flows above the crown elevation up to the specified flow depth elevation.

N:A2008V0B2654\Projact SuppentiHydro\Spreadshaests\0654-StreetCap ds
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Street Capacity Computations 4" Roll Curb
Description; Calculation of Local Street Flow Conveyance Capacity for Local Street
References: Federal Highway Administration, Hydraulic Engineering Circular No. 22,
"Drainage of Highway Pavements”, November 1996
Local Residential Street (A-A) 100 YR
Date: 09/11/06
Known Values:
Depth of Fiow = 067 ft
Cross Slope = 0.02 "
Street Width (F/C to FIC) = 22 i +—  22' F/C to F/C cross section
Manning's "n” Value= 0.015
Calculated Values:
Referenced Equations:
Q=056*(S,") " (8" * (T**) /n for flow below crown (FHWA Procedure)
Q=1.486*A*(R**)*(S**)/n for low above crown (Manning's equation)
where Q = flow rate, cfs T = width of flow, f
S, = cross slope, fU/ft A = conveyance area, sq ft
S = longitudinal slope, ft/ft R = hydraulic radius, ft
Longitudinal Conveyance  Velocity Full Street 1/2 Street 1/2 Street
Slope Area Flow Capacity™  Flow Without Fiow with
fe/ft sqft fps ofs Overtopping, cfs ™™ Overtopping, cfs @
0.0050 12.32 456 56 2 23
0.0055 12.32 479 59 2 29
0.0060 12.32 5.00 62 3 <3
0.0065 12.32 5.20 64 3 32
0.0070 12.32 5.40 67 3 13
0.0075 12.32 5.59 69 3 34
0.0080 12.32 5.77 ' 7 3 36
0.0085 12.32 595 73 3 37
0.0090 12,32 6.12 75 3 38
0.0095 12.32 6.29 78 3 39
0.0097 12.32 6.36 76 3 a9
0.0102 12.32 652 80 3 40
0.0107 12.32 6.68 82 3 41
0.0110 12.32 6.77 7 83 3 42
0.0115 12.32 6.92 85 4 43
0.0121 12.32 7.10 87 4 44
0.0126 12.32 7.25 89 4 45
0.0131 12.32 7.39 91 4 46
0.0135 12.32 753 93 4 46
0.0148 12.32 7.85 97 4 48
0.0310 12.32 11.37 140 6 70
0.0330 12.32 11.73 144 6 72
0.0370 12.32 12.42 153 6 76
0.0470 12.32 14.00 172 7 86
0.0570 12.32 15.41 190 8 95
0.0670 12.32 16.71 206 8 103

Notes:

1.) Street flow capacity does not include local gutter depression effect.
2.) Half-street flow capacity is limited to the lower of the crown elevation or top of curb elevation.

3.) Includes fiows above the crown elevation up to the specified flow depth elevation.

N2006W0626540\Project SuppontiHydmiSpreadsheels\2654-StreetCap.xis
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Street Capacity Computations

4" Roll Curb

Description: Calculation of Local Street Fiow Conveyance Capacity for Local Street
References: Federal Highway Administration, Hydrautic Engineering Circular No. 22,
"Drainage of Highway Pavements”, November 1996
L ocal Residential With Median (B-8) 10YR
Date: 09/11/06
Known Values:
Depth of Flow = 0.33 ft
Cross Slope = 0.02 "t
Street Width (F/C to FIC) = 30 ie——— 15' F/C to F/C superelevated roadway
Manning's “n* Value= 0.015
Calculated Values:
Referenced Equations:
Q=056 *(S,") = (™% * (T**) 1n for flow below crown (FHWA Procedure)
Q=1.486"*A*(R"")* (5"°) I n for flow above crown (Manning's equation)
where Q = flow rate, cfs T = width of flow, ft
S, = cross slope, it A = conveyance area, sq ft
$ = longiludinal slope, fi/ft R = hydraulic radius, ft
Longitudinal Conveyance  Velocity Full Street 1/2 Street 1/2 Streat
] .
Slope Area Flow Capacity™  Flow Without Flow with
1
fUife sq ft fos cfs Overtopping, cfs ® Overtopping, cfs "™
0.0041 5.40 1.98 11 5 5
0.0046 5.40 210 2 5 6
0.0051 5.40 221 12 5 6
0.0056 5.40 232 13 6 6
0.0061 5.40 2.42 13 6 7
0.0065 5.40 251 14 6 7
0.0071 5.40 261 14 6 7
0.0075 5.40 2.70 15 7 7
0.0081 5.40 278 15 7 8
0.0086 5.40 2.87 15 7 8
0.0081 5.40 295 % 7 8
0.0096 5.40 3.03 16 7 8
0.0101 5.40 N 17 8 8
0.0106 5.40 3.19 7 8 ]
0.0111 5,40 3.26 18 8 Y
0.0116 5.40 3.33 18 8 9
0.0121 5.40 3.40 18 8 9
0.0128 5.40 347 19 8 9
0.013 5.40 3.54 19 9 10
0.0148 5.40 376 20 9 10
00153 540 3.83 21 9 10
0.0253 5.40 492 27 12 13
0.0353 540 5.81 31 14 16
0.0453 5.40 6.59 36 16 18
0.0553 5.40 7.28 39 18 20
0.0653 5.40 7.91 43 19 21
Notes:

1.) Street flow capacity does not include local gutter depressiori effect.
2.) Half-street flow capacity is limited to the lower of the crown edevatton or top of curb elevation.

3.) Inciudes flows above the crown elevation up to the specified flow depth elevation.

N:\2006W062654 \Project SupportiHydro\Spreadsheets\2654-StreetCap. ds
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Street Capacity Computations 4" Roll Curb
Description: Caleulation of Local Street Flow Conveyance Capacity for Local Street

References: Federal Highway Administration, Hydraulic Engineering Circular No. 22,
"Drainage of Highway Pavements", November 1596

Locat Residential Street With Median (B-B) 100 YR
Date: 09/11/06

Known Values:
Depth of Flow = 05t
Cross Siope = 0.02 "
Street Width (F/C to FIC) = 30 f «———— — 15' F/C to F/C superelevated roadway
Manning's "n" Value= 0.015

Calculated Values:
Referenced Equations:

Q=056"(5,"%)*(S"% *(T>*}fn for flow below crown (FHWA Procedure)
Q=1.486 *A* (R"*) *(8"*}/ n for flow above crown (Manning's equation)

where Q = flow rate, cfs T = width of flow, fl
S, = cross slope, fuft A = conveyance area, sq ft
S = lengitudinal slope, /it R = hydraulic radius, ft

Longitudinal Conveyance  Velocity Full Street 1/2 Street 1/2 Street

Slope Area Flow Capacity™  Flow Without Fiow with
fe/ft sq ft fos cfs Overtopping, cfs™™  Overtopping, cfs @
0.0041 10.50 307 32 5 16
0.0046 1050 3.25 34 5 17
0.0061 10.50 342 38 5 18
00056 10.50 3.59 ki ] 6 19
0.0061 10.50 3.75 39 6 20
0.0066 10.50 3.90 41 6 20
0.0071 10.50 4.04 42 6 21
0.0076 10.50 418 44 7 22
0.0081 10.50 4.32 45 7 23
0.0086 10.50 4.45 47 7 23
0.0001 10.50 457 48 7 24
0.0096 10.50 470 49 7 25
0.0101 10.50 4.82 51 8 25
0.0106 10.50 494 52 B 26
0.0111 10.50 505 53 8 27
0.0116 10.50 517 54 8 27
0.0121 10.50 528 55 8 28
T 0.0126 10.50 5.38 57 8 28

0.0131 10.50 5.49 58 9 29
0.0148 10.50 5.83 61 9 3
0.0153 410.50 593 62 9 »
0.0253 10.50 7.63 80 12 40
0.0353 10.50 9.01 a5 14 47
0.0453 10.50 10.21 107 16 54
0.0553 16.50 11.28 ii8 18 58
0.0653 10.50 12.25 129 19 64

Notes:

1.) Street flow capacity does not include local gutier depression effect.

2.} Half-street flow capacity is limited 1o the lower of the crown elevation or top of curb elevation.

3.) Includes flows above the crown elevation up to the specified flow depth elevation.

N/\Z006VE2654\Project SupportiHydro\Spreadsheets\2654- StreatCap xis WOOD, PATEL ASSOCIATES, INC., 5/2005
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Street Capacity Computations

%" Vertical Curb

Description: Calculation of Local Street Flow Conveyance Capacity for Local Street
References: Federal Highway Administration, Hydraulic Engineering Circular No. 22,
"Orainage of Highway Pavements”, November 1996
Minor Collector Without Median (C-C) 10YR
Date: 09/11/06
Known Values:
Depth of Flow = a5 ft
Cross Slope = 0.02 "
Street Widih (FIC to FIC) = 25 fte——— 25 F/ICto FIC
Manning’s "n" Value= 0.015
Calculated Values:
Referenced Eguations:
Q=056 (5."%) * (%% * (T**) I n for flow below crown (FHWA Procedure)
Q=1486*A*(R*)*(§"%) /n for flow above crown (Manning's equation)
where Q = flow rate, cfs T = width of flow, &
S, = cross slope, fifft A = conveyance area, sq ft
S = longitudinal slope, fi/ft R = hydraulic radius, #
Longitudinal Conveyance  Velocity Full Street 1/2 Street 1/2 Street
- 1 n
Slope Area Flow Capacity ™ Flow Without Flow with
: 1,
fe/ft sqft fps cfs Overtopping, cfs™®  Overtopping, cfs "™
0.0041 9.38 3.20 30 3 15
0.0046 9.38 33g 32 3 16
0.0051 2.38 as7 33 3 17
0.0056 9.38 374 35 3 18
0.0061 9.38 39 a7 4 18
0.00686 5.38 4.06 s 4 19
0.0071 9.38 421 40 4 20
0.0076 9.38 4.36 41 4 20
0.0081 9.38 4.50 42 4 2
0.0086 9.38 464 43 4 22
0.0091 9.38 477 45 4 22
0.0096 9.38 4.90 46 5 23
0.0101 9.38 5.03 47 5 24
0.0106 9.38 515 48 5 24
0.0111 9.38 5.27 49 5 25
0.0116 9.38 5.39 50 5 25
0.0121 9.38 5.50 52 5 26
0.0126 9.38 561 53 5 28
0.0131 8.38 572 54 5 7
0.0148 9.28 6.08 57 6 29
0.0153 9.38 6.19 58 6 29
0.0253 9.38 7.95 75 7 a7
0.0353 9.38 5.40 88 9 44
0.0453 .38 10.64 100 10 50
0.0553 9.38 11.76 10 1" 55
0.6653 9.38 12.78 120 12 60

Notes:
1.} Street flow capacity does not include local gutier depression effect.
2.) Half-street flow capacity is limited to the lower of the crown elevation or top of curb elevation.

3.) Includes fiows above the crown elevation up to the specified flow depth elevation.

N:A2006\062654'\Project SupporfiHydro\Spreadsheets\2654-StreetCap.xis
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Street Capacity Computations 6" Vertical Curb
Description: Calculation of Local Street Flow Conveyance Capacity for Local Street
References: Federal Highway Administration, Hydraulic Engineering Circular No. 22,
"Drainage of Highway Pavements", November 1996
Minor Collector Without Median {C-C} 100 YR
Date: 09/11/06
Known Values:
Depth of Flow = 067 #
Cross Slope = 0.02 "
Street Width (FIC to FIC) = . 25 ff «+——— 25'F/C to F/IC
Manning's “n” Value= 0.015
Calculated Values:
Referenced Equations:
Q=056 *(S,"*) * (™) *(T**)/n for flow below crown {(FHWA Procedure)
Q=1486*A"(R"™)*(5"%)/n for flow above crown (Manning's equatiori)
where Q = flow rate, cfs T = width of flow, ft
S, = cross slope, fift A = conveyance area, sq ft
S = longitudinal slope, ft/ft R = hydraulic radius, ft
Longitudinal Conveyance  Velocity Full Street 1/2 Street 1/2 Street
oo {1
Slope Area Flow Capacity " Flow Without Flow with
fUft sqft fps cfs Overtopping, cfs ™™ Overtopping, cfs ™™
0.0041 1363 4.08 56 3 28
0.0046 1363 432 59 3 29
0.0051 13.63 4.55 62 3 31
00056 13.63 477 85 3 32
0.0061 1363 4.97 68 4 34
0.0066 1363 517 70 4 35
0.0071 13.63 5.37 73 4 a7
0,0076 13.63 5.55 76 4 38
0.0081 1363 573 78 4 . 39
0.0086 13.63 5.91 80 4 40
0.0091 1363 608 83 4 4
0.0098 1383 6.24 85 5 43
0.0701 13.63 6.40 87 5 44
0.0106 1363 6.56 8g 5 45
0.0111 1363 671 91 5 48
0.0116 13.63 6.86 3 5 47
0.0121 13.63 7.0 95 5 48
0.0126 1363 7.15 97 5 49
0.0131 1363 7.20 99 5 50
0.0148 13.63 7.75 106 6 53
0.0153 1363 7.88 107 ] 54
0,0253 1363 1013 138 7 69
00353 13.63 11.97 163 9 82
0.0453 13.63 13.56 185 10 92
0.0553 1363 14.98 204 " 102
0.0653 13.63 16.28 222 12 111

Notes:
1.) Street low capacity does not include local gutter depression effect.
2.) Half-street flow capacity is limited to the lower of the crown elevation or top of curb elevation.

3.) Includes flows above the crown elevation up to the specified flow depth elevation.

NA2006\062854\Project SupportiHydro\Spraadsheats\2654-StreetCap.ds
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Street Capacity Computations

6" Vertical Curb

Description: Calculation of Local Street Flow Conveyance Capacity for Local Street
References: Federal Highway Administration, Hydraulic Engineering Circutar No. 22,
"Drainage of Highway Pavements", November 1996
Minor Collector With Median (D-D) 10YR
Date: 09/11/06
Known Values:
Depth of Flow = 05 ft
Crass Stope = 0.02 ¥y
Street Width (F/C to FIC) = 32 ie—————— 16' F/C to F/C superelevated roadway
Manning's "n" Value= 0015
Calculated Values:
Referenced Equations:
Q=055"(S,")* (5% (T**YIn for fiow below crown (FHWA Procedure)
Q= 1.486" A" (R"®)* (") n for flow above crown (Manning's equation)
where Q =flow rate, cfs T = width of flow, ft
5, = cross slope, fuft A = conveyance area, sq fi
§ = longitudinal slope, ftift R = hydraulic radius, ft
Longitudinal Conveyance  Velocity Full Street 1/2 Street 1/2 Street
Slope Area Flow Capacity™ Flow Without Flow with
fut sqft fps cfs Overtopping, cfs™™™  Overtopping, cfs ™
0.0041 10.88 302 33 6 16
0.0046 10.88 319 35 6 17
0.0051 10.88 3.36 a7 8 18
0.0056 10.88 3,52 38 7 19
0.0061 1088 368 40 7 20
0.0066 10.88 3.83 4z 7 21
£.0071 10.88 297 L) 8 22
0.0076 10.88 4.11 45 8 22
0.0081 10.88 424 46 8 23
0.0086 10.88 4.37 48 8 24
0.0091 10.88 4.49 49 8 24
0.0096 10.88 461 50 ] 25
0.0101 10.88 473 51 9 26
0.0106 10.88 4.85 53 9 26
0.0111 10.88 4.96 54 9 27
0.0116 10.88 5.07 55 10 28
0.0 10.88 5.18 56 10 28
0.0126 10.88 5.29 58 10 29
0.0131 10.88 5.39 59 10 29
00148 10.88 573 62 11 1|
0.0153 10.88 5.83 63 11 32
0.0253 10.88 7.49 82 14 4
0.0353 10.88 8.85 96 17 48
0.0453 10.88 10.02 109 19 55
0.0553 10.88 11.08 121 2 60
0.0653 10.88 12.04 131 23 85
Notes:

1.) Street flow capacity does not include local gutter depression effect.
2.) Half-street flow capacity is limited to the lower of the crown elevation or top of curb elevation.

3.) Includes flows above the crown elevation up to the specified fliow depth elevation.

N:AZD0G\E2654\Projact Support\Hydro\Spreadsheets\2654-StreetCap xis

WOOD, PATEL ASSOCIATES, INC., 52005



Street Capacity Computations

8" Vertical Curh

Description: Calculation of Local Street Flow Conveyance Capacity for Local Street
References: Federal Highway Administration, Hydraulic Engineering Circular No. 22,
"Drainage of Highway Pavements”, November 1996
Minor Collector With Median (D-D) 100 YR
Date: 09/11/06
Known Values:
Depth of Flow = 0.67 ft
Cross Slope = 0.02 "n
Street Width (FIC to F/IC) = 32 f «———— 16' F/C to F/C superelevated roadway
Marnning's "n" Value= 0.015
Calculated Values:
Referenced Equations:
Q=056 *{S,"%) * (5%~ (12*") I n for flow below crown (FHWA Procedure)
Q=1.486*A*(R"*)* ("% /n for flow above crown {Manning's equation)
where Q = flow rate, cfs T = width of flow, ft
5, = cioss slope, fifft A = conveyance area, sq ft
$ = longitudina! slope, fi/ft R = hydraulic radius, ft
Longitudinal Conveyance Velocity Full Street 1/2 Street 1/2 Street
o ({1 ,
Slope Area Flow Capacity ™ Flow Without Flow with
R/t sq ft fos ofs Overtopping, cfs " Overtopping, cfs"®
0.0041 16.32 3.93 64 6 32
0.0046 16.32 4.16 68 6 34
0.0051 16.32 438 72 6 36
0.0056 16.32 4.59 75 7 37
0.0061 16.32 479 78 7 308
0.0066 16.32 4.99 81 7 a1
0.0071 16.32 517 84 8 42
0.0076 16.32 5.35 87 8 44
0.0081 16.32 5.52 80 8 45
0.0086 16.32 569 93 8 46
0.00¢1 16.32 5.86 96 8 48
0.0096 16.32 6.01 98 9 49
0.0101 16.32 6.17 101 9 50
0.0106 16.32 6.32 103 g 52
0.0111 16.32 6.47 106 9 53
0.0116 16.32 6.61 108 10 54
0.0121 16.32 6.75 110 10 55
0.0126 16.32 6.89 112 10 56
0.0131 16.32 7.02 15 10 57
0.0148 16.32 7.47 122 H 61
0.0153 16.32 7.59 124 1 62
0.0253 16.22 9.76 159 14 80
0.0353 16.32 11.53 188 17 94
0.0453 16.32 13.06 213 19 107
0.0553 16,32 14.43 236 21 118
0.0653 16.32 1568 256 23 128
Notes:

1.) Street flow capacity does not include local gutter depression effect.
2.) Haff-street flow capacity is limited to the lower of the crown elevation or top of curb elevation.

3.) includes flows above the crown elevalion up to the specified flow depth elevation.

NAZ008\062654\Project SupportiHydroiSpreadsheets\2654-SreetCap xis
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Depressed Curb Opening Calculations



WOOD/PATEL (@) ®
CIVIL ENGINEERS * HYDROLOGISTS * LAND SURVEYORS * CONSTRUCTION MANAGERS
Project: Sereno Canyon Phase 1 Project Number: 062654
Location: Cily of Scoftsdale Project Engineer: Geoff Brownell, P.E

Date: 08-Sep-06
References: Drainage Design Manual for Maricopa County, Volume !i-Hydraulics
City of Scottsdale Design Standards and Policies Manual, Sep 2006

DEPRESSED CURB OPENING CALCUILATIONS

Equation 3.10 in Volume I, Hydraulics

Qfcfs)= cLh¥?
C= 2.80
h (ft)= 0.67 (4" roil curb, 100-yr, design)
R FULL STREET HALF STREET
Depressed Curb Required Required
pLocation Curb Qsoo Full depressed Q100 Half depressed
{Concentration Type S(::rfe ‘;t curb length!” Str:s ‘;t curb length"'
Point) s (ft) (e (ft)
s2 4inrcll 3.0 2.5 na na
83 | ainrol | 30 25 | 15 |12
S4 4 in roll 2.0 1.6 1.0 0.8 _ |
| 55 4 in roll na 6.0 49
56 4 in roll na 4.0 3.3
S8 4 in roll 1.0 0.8 na
89 4 in roll 1.0 0.8 0.5 0.4
S10 4 in roil 4.0 3.3 2.0 16 _
S11 4in roll 30 | 2.5 1.5 12
$12 4 in roll 2.0 1.6 1.0 0.8
513 4 in roll na 30. 2.5
s14 4 in roll 50 4.1 na
815 4inroll |- na 3.0 25
| 516 4 in roll 1.0 0.8 05 0.4
S17 4 in roll na 2.0 16
S18 4 in roll na 2.0 1.6
s21 4 in roll na 3.0 25
§22 4 in roll na 2.0 16
S23 4 in roll 30 2.5 1.5 12
t S24 4 in roll 2.0 1.6 1.0 0.8
525 4 in rofi 1.0 0.8 0.5 0.4
526 4 in roll 5.0 4.1 2.5 2.1
s27 4 in roli 3.0 2.5 1.5 1.2
Notes

{1) Depressed curb design includes a 20% clogging factor.
na - Not Applicable

NA2006\062654\Project SupportiHydro\Spreadsheets\2654-Depressed Curb.xls

9/8/2006
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Scenario: 100-yr

Combined Pipe\Node Report

LabelJpstream Downstream| Length | Section | Mannings Ful Average | Upstream | Downstream | Constructed [ Hydraulic | Hydraulic | Tota)
Node Node (ft) Size n Capacity | Velocity Invert Invert Slope Grade Grade System
(cfs) {ft/s) Elevation Elevation (ftft) Line In Line Qut Flow
() (ft) (ft) iy (cfs)
P-1 {11 O-1 71.0Q0518 inch 0.013 15.27 671 2,717.80 2,718.30 00211271 271846 2,718.75 3.00
P-2 |I-2 -3 91.01| 24 inch 0.013 23.71 65.48 2,727.00 2,726.00 0.010988| 2,727.91 2,727.75 6.66
P-3 |13 0-2 15.69| 24 inch 0.013 54.18 1413 2,725.90 2,725.00 0.057361| 2,72719| 2725.84 12.85

Title: Sereno Canyon

n:\..\project supportihydro\stormcad\s-100yr.stm
@ Bentley Systerns, Inc.

09/08/08 10:06:45 AM

Haestad Methods Sotution Center

Watertown, CT 06795 USA +1-203-755-16688

Project Engineer: TG
StormCAD v5.8 [05.06.012.00]

Page 1 of 1



ﬂ---ﬂn‘_-m------ﬂ—-n
Scenario: 100-yr

Inlet Report

Label Rim Inlet Inlet | Additional| Total | Capture |Bypassed| Curb | Gufter |GutterlMannings| Road| Total Flow| Total |Gutter] Gutter |Hydraulic

Eievation Location | Camyover | Systern | Efficiency| Additional | Opening| Cross | Width n Cross| (cfs) |intercepted| Ditch | Ditch | Grade

(ft) (cfs) Fiow (%) Flow Length | Slope { (ft) Slope Flow Depth| Spread| Line In

(cfs) {cfs) ) {futt) (f/) {cfs) () {f) 4]

-1 2,721.31| Curb MAG 533, M1 (30 Sumg In Sag 3.00 3.00 100.0 0.00 2.40| 0.058| 1.42 0.020 3.00 3.00f 046| 20.53|2,718.71
-3 2,730.32| Curb MAG 533, M1 (30 Sumf On Grade 7.00 12.85 88.5 0.80 16.00[ 0.058| 1.42 0.012)0.020 12.85 6.20| 0.34] 14.15|2727.75
-2 2,730.47 | Curb MAG 533, M1 (30 Sumpg On Grade 8.00 6.68 832 1.34 16.00] 0.058] 1.42 0.012]0.020 6.66 6.66| 0.34| 14.52)2,728.27
Title: Serenc Canyon Project Engineer: TG
n:\...\project support\hydro\stormecadis-100yr.stm StermCAD v5.6 [05.08.012.00]

00/08/06 10:08:34 AM © Bentley Systems, Inc. Haestad Methods Solution Center Watertown, CT 06795 USA  +1-203-755-1666 Page 1 of 2



® orite: 11 2

Scenario: 100-yr
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Scenario: 100-yr

SCOTTSDALE, ARIZONA
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Scour Anaylsis



Wood/Patel . .

Level 1 Analysis of Stream Degradation

Reference: ADWR, Flood Wamning and Dam Safety Section, 1996.
State Standard 5-96: "Watercourse System Sediment Balance - Guideline 2;
Channel Degradation Estimation for Alluvial Channels in Arizona"

Eqnations:
Ds = Dgs + Dilts

where:
Ds = total scour depth, in feet;
Dgs = general degradation, in feet;
Dlts = long term degradation, in feet;

For straight channel reaches:
Dgs = 0.157*Q100"0.4

For channel reaches with curvature;
Dgs = 0.219*Q10070.4

Long term degradation:
Dlts = 0.02*Q100°0.6

Note: the minimum total scour depth, Ds, shall be 3 fect.

Assumptions: Channel reaches without major disturbances, sach as dams and bridges.

Project Name: Sereno Canyon Location: Offsite SWR Acess 01.1
Offsite Ttility
Input Data:
Q100 = 58 cfs
Ds = 1.03 fi for straight channel
Ds = 1.34 ft otherwise
Recommended Scour Depth - 3ft

N:\2006\062654\Project Support\Hydro\Spreadsheets\2654-Level 1 Scour.xlsO1.1

12/12/2008
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Vicinity Map
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PLATE 5

Flood Insurance Rate Map (FIRM)
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FIRM

FLOOD INSURANGE RATE MAP

MARICOPA COUNTY,
ARIZONA

AND INCORPORATED AREAS
PANEL 1260 OF 4350

{SEE  MAP INDEX FOR FIRM PANEL LAYOUT}

CONTAINS:

COMMUNITY NUMBER PANEL SUFFIX
MARICOPA COUNTY 040037 1200 F
SCOTTSDALE, CITY OF 045012 1260 F

Notice to Usar: The Map Numbershown balow shotild ba used
whan placing map cordars: ths Gemmunity Numbershown
above should ba usad on insurance applications for the subject
community.

MAP NUMBER
04013C1260F
MAP REVISED

SEPTEMBER 30, 2005

Federal Emergency Management Agency

PANEL 1255G

IGEPRD

NSEUR?

—HECIO)E

[ONAL

NAT

FIRM

FLOOD INSURANGE RATE MAP

MARICOPA COUNTY,
ARIZONA

PANEL 1255 OF 4350

(GEE  MAPF INDEX FOR FRM PANEL LAYOUT)

CONTAINS:
COMMUNITY NUMBER PANEL SUFFX
SCCTTSDALE, CITY OF 045012 1255 Q

Notice to User: The Map Numbarshown below should ba usad
when placihg map ordars; the Commumity Numbershown
abova ehauld bs used on insutance applisations for the subject
community.

MAP NUMBER
04013C1255G

MAP REVISED
- SEPTEMBER 30, 2005

Federal Emergency Management Agency

/

24 This is an official copy of a portion of the above referenced flood map. |t

was extracted using F-MIT On-Line, This map does not reflect changes

*4 or amendments which may have been made subsequent to the date on the

4 title block. For the |latest product information about Naticnal Fiood Insurance

This is an official copy of a portion of the above referenced flood map. |t
| was extracted using F-MIT On-Line. This map does not reflect changes
or amendments which may have been made subsequent to the date on the

Program flood maps check the FEMA Flood Map Store at www.msc.fema.gov

title block. For the latest product information about National Flood Insurance

Program flood maps check the FEMA Flood Map Store at www. msc.fema.gov
1
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- Color Topographic Aerial Photograph
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PLATE 7

Off-Site Watershed Area Map



PLATE 8

Section 404 Washes
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PLATE 9

Pre-Development Drainage Site Plan
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PLATE 10

Pre-Development Grading and Drainage Plan
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PLATE 11

~ Post-Development Drainage Site Plan
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PLATE 12

Post-Development Grading and Drainage Plan
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PLATE 13

On-Site Roadway Drainage Map
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PLATE 14

Minimum Finished Floor Elevations
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