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APPENDICES
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¢  Site Photo Vicinity Map
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¢ Soil Survey Data
e FCDMC Ramnfall Data
¢ Precipitation Maps
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e  Runoff Coefficients for use with Rational Method
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e 2-year HEC-1 Model
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e 100-year HEC-1 Model
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e 100-year HEC-1 Model

Appendix D Hydrographs
Appendix E 100-year Rational Method
Appendix F Hydraulic Calculations

e Storage Rating Curves
e HEC-RAS Output Files
¢ Onfice Plate Calculation

Appendix G Retention Basin Volume Calculations
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1.0

INTRODUCTION

1.1

1.2

1.3

Project Description

Sereno Canyon 1s a planned 330-acre custom lot residential subdivision located m the
northeastern portion of Scottsdale, Anizona The site 1s located 1n Section 11, Township
4 North, Range 5 East of the Gila and Salt River Base and Menidian The site 1s 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 1s planned from the west via the s-mile
section roadway, Alameda Road Plate 1 provides a vicimty map for the project and

surroundmg areas

Sereno Canyon 1s a proposed custom lot sub-division nestled at the northern base of the
McDowell Mountains Development of the project 1s planned to occur in four (4) phases
Please refer to Plate 1A for a phasing map of the project The development includes 122
lots ranging 1n size from 2 to 3 acres and a clubhouse with amemities such as jacuzzis,
pools, water falls, and restaurant facilities Interpretive trails and scattered pocket parks

with water features will also be incorporated into the site plan

Type of Report
This report 1s being prepared as a Conceptual Master Drainage Plan for the proposed

Sereno Canyon Project

Purpose

This Conceptual Master Drainage Report for the proposed Sereno Canyon project has
been prepared to meet the master drainage plan requirements outlined in Chapter 4 of the
City of Scottsdale Design Standards and Policies Manual (DS&PM) Thus report presents
description of the hydrological and hydraulic modeling of the proposed dramage systems

L e ___________]
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The main purpose of this report is to illustrate the following
e Comphance with the City of Scottsdale’s Drainage Ordinance storm water storage
\ requirements by providing retention 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 Hencc: the downstream properties
are provided with simular or better flood protection as the pre-development condition

e Maintenance of the major water courses traversing through the site m their natural
location

e Delineation of the 100-year water surface entents along with determination of the

100-year water surface elevations for the major dramage courses using HEC RAS.

.

. . ]
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EXISTING ON-SITE DRAINAGE CONDITIONS AND CHARACTERISTICS

2.1

On-site Drainage

The proposed project hies 1n the northern planning section of the City of Scottsdale The
Elevations range from 2,830 feet 1n the south to 2,675 feet in the northeast Based on the
existing topography of the site, a nndgeline runs through the property from the southern
property boundary (approximately at the center) in the northwest direction

Vegetation 1s typical Sonoran Desert type with creosote bush, jumping cholla, saguaro
cacti, palo verde, ironwood, and mesquite trees The project site lies within the areas
identified as Environmentally Sensitive Lands (ESL) by the City of Scottsdale The site 1s
further classified as ‘Upper Desert’ within the ESL areas as shown in Plate 2 — ESL

Classification

Plate 3 presents the soils classification (type D) based on the Soil Conservation Service
(SCS) Map for the project area SCS 1s now referred to as Natural Resource Conservation
Service (NRCS) The site photos for the project site are included in Appendix A The
cover type and hydrologic condition were estimated as desert shrub areas with poor
hydrologic conditions From Figure 4-6 of the City of Scottsdale 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 and 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 sx?c are
not considered a factor 1in compufmg the percent effective impervious areas as they do not
interfere with the dramage pattern and are not hydraulically connected to the sub basin
concentration points This conclusion 1s made based on the photographs of the site and
washes included in Appendix A Please note that the site 1s not mass graded and the
outcroppings will be the same 1n both the existing and proposed conditions and does not

impact the pre- and post-development runoff comparison

e ———
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There are no washes on the site categorized as a ‘Vista Cornidor’ as the calculated 100-
year, 6-hour flows are less than 750 cfs for all washes The major watercourses traversing
the project with a 100-year, 6-hour flow greater than 50 cfs are 1dentified as the site hies
within ESL areas These washes are 1dentified on Plate 9 — Pre-Development Grading
and Drainage Plan These washes will be maimtamned 1n their natural location and will

not be re-aligned

2.2 Existing On-site Drainage Network
Existing on-site dramage sub-basin boundaries were 1dentified using aenal mapped 1-foot
contours Please refer to Plate 5 — Color Topographic Aerial Photograph Please refer to
Plate 8 — Pre-Development Drainage Site Plan for the on-site sub-basins and

concentration points.

Runoff generated on-site dramns northeasterly or northwesterly from the ndgeline
Washes C1, D1, El, E2, and F1, with a 100-year, 6-hour flow greater than 50 cfs,
traverse the site 1n 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

northwesterly until they exit at the property boundary

A delineation of the 100-year, 6-hour water surface@or 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 9 — Pre-Development Grading and
Drainage Plan The hydrologic and hydraulic analysis procedures are discussed
i Sectton 50  The boundary conditions water surface elevations  were

determined using normal depth for the given channel slope in HEC RAS

23 Off-site Watershed
The off-site areas impacting the drainage pattern of the proposed development he 1n the
northern planning section of the City of Scottsdale The off-site watershed includes a
portion of the 40-acre Sonoran Sky development, an additional 20-acre parcel and
mountainous terrain located within the McDowell Sonoran Preserve Currently, the entire
off-site watershed 1s undeveloped desert land The aforementioned two properties may be

developed 1n the future The off-site area impacting the drainage patterns for the proposed

WOOD/PATEL 4 Conceptual Master Drainage Report
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developments are 1dentified on Plate 6 — Off-Site Watershed Area Map Vegetation 1s
typical Sonoran Desert type with creosote bush, jumping cholla, saguaro cacti, palo
verde, ironwood, and mesquite trees The off-site areas lie wathin the ‘Upper Desert’ and

‘Hillside’ (ESL) landform areas

There are no off-site washes categorized as a “Vista Corndor’ that impact the site, as the
calculated 100-year, 6-hour flow 1s less than 750 cfs The major watercourses traversing
the project with a 100-year, 6-hour flow greater than 50 cfs are 1dentified These washes

will be maintained 1n their natural location and will not be re-aligned

Based on the SCS Map, the cover type and hydrologic condition were estimated as desert
shrub areas wath poor hydrologic conditions From Figure 4-6 of the City of Scottsdale’s
DS&PM, a runoff curve number of 88 was used for the corresponding soils group D that

occurs within the off-site watershed area

24 Existing Off-site Drainage Network
City of Scottsdale Quarter Section Maps with 2-foot contour mnterval topography were
used to identify the off-site drainage sub-basins impacting the proposed development.
Please refer to Plate 6 — Off-Site Watershed Area Map for the limits of the drainage sub-

basins and concentration points

Off-site flows enter the site along the southern property boundary along their natural
course as overland flows and concentrated flows The offsite flows impacting the project
traverse the site through washes Al, A2, B1, B2, C, H]1, H2, I, J and R Washes Al, A2,
B1, B2, C and R traverse the site 1 the northeast direction and exut at the east property
boundary Washes H1, H2, I and J traverse the site in the northwest direction until they
exit at the west property boundary

25 Existing Drainage Relative to Adjacent Projects
Existing washes exit the site as concentrated flows at various locations on the eastern,
western and northern property boundanes 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

WOOD/PATEL 5 Conceptual Master Drainage Report
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2.6 Flood Insurance Rate Map (FIRM)
The Flood Insurance Rate Maps (FIRM) for Maricopa County, Anizona and mcorporated
areas, Panel Numbers 04013C1255G and 04013C1260F, effective date September 30,
2005 indicates the site 1s within Zone “X” (shaded), and Zone “D”

Zone “X” (shaded) 1s defined by FEMA as follows
Areas of 500-year flood, areas of 100-year flood with average depths of
less than 1 foot or with drainage areas less than 1 square nule, and

areas protected by levees from 100-year flood

Zone “D” 1s defined by FEMA as follows

Areas in which flood hazards are undeternined

The location of the parcel relative to the FIRM panels 1s 1llustrated on Plate 4 — Flood
Insurance Rate Map (FIRM) using the FEMA Firmettes

3.0 PROPOSED MASTER DRAINAGE PLAN
SN

31 General Description of Proposed Drainage System
The proposed drainage system will allow existing drainage patterns to be mamntamed 1n
their natural location and condition where possible The site 1s being developed as large
custom lots with a mimmum lot s1ze of approximately 2 acres 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 to at or below the pre-development

flows

The offsite runoff impacting the site will traverse the site through natural washes Al, A2,
B1, B2, C,H1, H2, I, J and R Washes Al, A2, B1, B2, C and R traverse though the site
in the northeast direction and exit at the east property boundary Washes H1, H2, [ and J

traverse the site in the northwest direction until they exit at the west property boundary

The on-site dramage system will be composed primarily of the existing on-site washes
conveying the runoff through the site and exiting at the property boundary at therr histortc

locations According to the City’s Dramnage Ordinance, stormwater storage 1s to be

WOOD/PATEL 6 Conceptual Master Drainage Report
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provided for the 100-year 2-hour storm event for improved areas Rational Method was
used to estimate the required stormwater storage volumes The procedure 1s discussed in
detail 1 Section 5 24 Retention/detention basins with bleed-off pipes are proposed at
strategic locations to provide stormwater storage for the runoff generated during the 100-
year, 2-hour storm event Several existing on-site washes are being utihzed as retention
basin locations due to the steep slopes encountered within the site Rock walls wall be

used to mitigate the need for large constructed slopes to attain ponding areas

According to the City’s Dramnage 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
approxmmately 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
on-line retention basins along several existing on-site washes will also act to attenuate the
post-development peak discharges to at or below the pre-development values Please note
that the proposed storage basins act as retention basins up to a height of 3 feet and as
detention basins above 3 feet A detailed description on the design and analysis of these
basins 1s provided m Section 3 5 1 Also included 1s a discussion on how retention and

detention 1s achieved through these storage basins

Roadway runoff will be conveyed along the street up to the capacity of the street within
the required stipulations outlined 1n Figure 4-2 — Hydraulic Design Criteria of the City of
Scottsdale DS&PM Please refer to Appendix A for a copy of this figure The additional
runoff exceeding the street capacity will be released through a curb opening or storm
drain system Curb openings will occur where there 1s a wash adjacent to the roadway or

at culvert crossings

Future Conditions

Currently, the offsite areas impacting the site are undeveloped desert lands The areas
proposed to be developed 1n the future are the 40-acre Sonoran Sky development and the
20-acre parcel at the southern property boundary Currently no approved drainage reports
exist for these two developments It will be the responsibility of these developments to
maintain their post-development flow peaks and volume at or below the pre-development
flow peaks and volume when they develop The proposed drainage systems are designed

e —
WOOD/PATEL

7 Conceptual Master Drainage Report
Jfor Sereno Canyon
WPH# 042054



A
-, —V ‘- -

my 3N G om am

- s N

\
N\
e e

:
. o o
"

33

assunung that there will be no increase 1n peak flows during the 100-year, 6-hour event

upstream of the project site

The dramnage 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 dramage courses will be mamtamned at thewr histonc
locations at the property boundary Thus, no adverse impact 1s anticipated on the adjacent
properties downstream of the project site for the 2-year, 10-year and 100-year, 6-hour

storm events

' Stormwater Storage Requirements

Based on the City of Scottsdale’s Drainage Ordinance storm water storage requirements,
on-site storm water storage 1s to be provided for runoff generated during the 100-year 2-
hour storm event for improved areas Rational Method 1s used to estimate the 100-year 2-
hour storm water storage volumes 100-year, 2-hour event storm water runoff 1s
proposed to be retamned on site through retention basins upstream of culvert crossings and
at other strategic locations along existing on-site washes Several basins were designed
to retam runoff at a depth of four feet (4’) in order to meet the volume provided
requirements, and because of ESL and NAOS constraints During final design when
roadway profile and pad elevations have been established, these basins will be
reconfigured to pond a maximum depth of three feet (3°) The precipitation values for the
100-year, 2-hour storm event were obtamed from the NOAA Atlas 2 Volume VIII maps
The equations and the assumptions used to calculate the required and provided retention

volumes are discussed 1n Section 5 2 4

Provided below 1s a summary of the storm water storage required and provided for each
individual drainage basin The following table, Table 3 3 below indicates that the storm
water storage provided 1s 1n excess of the storm water storage required for the entire site
by 2 28 ac-ft Please refer to Appendix E for detailed storm water storage calculations

3.3.1 Dissipation of Stormwater
18-inch bleedoff pipes with removable orifice plates are proposed for the
dissipation of the stormwater retained within the stipulated time of 36 hours per
the City of Scottsdale Drainage Ordinance Thus, no dry wells will be required
The onfice plates are preliminanly sized using the onfice equation A 6-inch
diameter onfice plate 1s proposed to dissipate at a rate of 1 1 cfs The calculation
1s mcluded in Appendix F

S —
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Table 3.3: Storm Water Storage

Total 100-yr, 2-hr 100-yr, 2-hr. | -~ Volume
Drainage Development Required Provided Shortage /

Boundary Area (‘.;cre) Volume Volume Excess +

(acre-ft) (acre-ft) (acre-ft)
Al 379 0.53 104 051
A2 717 101 101 000
1094 154 168 014
365 051 079 028
. 173 109 121 012
El 14 24 201 203 002
E2 1323 187 1.93 006
E3 219 032 034 002
F1 1024 144 160 016
F2 356 05 078 028
F3 293 041 056 015
G 37 052 059 007
HI 12 94 1.82 194 012
H2 85 12 121 001
1 444 063 0 64 001
J 481 068 071 003
K 206 029 038 009
L 1 49 021 023 002
M 144 02 028 008
N 281 04 042 002
0 055 008 009 001
P 173 024 027 003
Q 052 007 007 000
R 018 002 005 003
Total 125 17.59 19.87 2.28

o —
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Pre- and Post- Runoff Characteristics

The US 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 flows Based on the site topographic conditions, Kinematic Wave routing
technique was used for both the existing and proposed conditions hydrologic modeling
Runoff for each dramage sub-basin was computed and then routed, 1f required, through
downstream drainage sub-basins where the hydrographs were then combined The
parameters were selected per the guidelies provided in the Cuty of Scottsdale DS&PM
The parameters selected and the inputs for the HEC-1 models are discussed in Sections
51 The parameters changed to model developed conditions are also discussed n Section

511

Tables 3 4-1, 3 4-2, and 3 4-3 provide the comparative peak flows for the pre- vs post-
developed conditions for 2-year, 10-year, and 100-year, 6-hour events respectively at
each concentration pomnt  For the location of these concentration pomts and
corresponding 100-year, 6-hour flow values, please refer to Plates 8 and 9 for existing
conditions, and Plates 10 and 11 for developed conditions The developed conditions
HEC-1 model with on-line retention upstream of the culvert road crossings and other
strategic locations reduced the combined peak flow to below the pre-development peak
flow for the 2-year, 10-year, and 100-year, 6-hour storm events Further, the post-
development flows were reduced to at or below the pre-development flows at every

dramage basin for the 2-year, 10-year and 100-year 6-hour storm events

The HEC-1 input data and output files for the existing and developed conditions are
included in Appendices B and C, respectively The data analysis procedures are discussed
i Section 50 Hydrographs comparing both pre-development and post-development
100-year flows at concentration points are included in Appendix D These hydrographs
graphically 1llustrate that the post-development 100-year, 6-hour flows are at or below
the pre-development flows Further, they also 1illustrate the time to peak and the duration

of the storm event

S ——
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2-Year, 6-Hour Flow Summary

"~ Table 3.4-1

C . . Existing Developed Net
oncentration Point Flow (cfs) Flow (cfs) ]g)%l:sttz‘:;;n
Al 43 39 -4
A2 20 14 -6
Bl 16 9 -7
COMB B 34 23 -11
C 16 11 -5
D 16 9 -7
El 24 13 -11
E2 25 17 -8
COMBE 45 21 -24
E3 5 0 -5
Fl1 18 12 -6
F2 8 5 -3
F3 7 4 -3
G 7 -7
H1 26 4 -22
H2 25 16 -13
I 13 2 -11
J 17 9 -8
K 9 0 -9
L 7 3 -4
M 6 0 -6
N 7 0 -7
o) 2 2 0
P 5 S 0
Q 3 3 0
R 89 83 -6

]
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Table 3.4-3
100-Year, 6-Hour Flow Summary

. . Existing Developed Net
Concentration Point Flow (cfs) Flow (cfs) Dé)fv;'encstt:ceg;n
Al 225 223 -2
A2 103 100 -3
Bl 79 73 -6
COMBB 192 186 -6
Cc 85 78 -7
D 88 82 -6
El 136 131 -5
E2 129 123 -6
COMBE 258 233 -25
E3 26 15 -11
F1 93 88 -5
F2 42 41 -1
F3 38 34 -4
G 39 25 -14
H1 143 117 -26
H2 161 154 -7
I 70 49 -21
J 81 73 -8
K 34 20 -14
L 31 29 -2 )
M 27 18 -9
N 34 19 -15
0 11 9 -2
P 24 21 -3
Q 12 10 2
R 429 402 27

e S —
WOOD/PATEL 13 Conceptual Master Drainage Report

for Serena Canyon
WPH# 042054



i

. . !

35 Proposed Drainage Structures -
3.5.1 On-site Retention/Detention

On-site retention/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 E for the 100-year, 2-hour retention volume calculations for all

retention basins.

These basins are designed to retain the volume collected for the first three feet of
basin depth, and detamn any additional volume above 3 feet (3°) deep. This 1s
accomphished through an outlet structure consisting of a 3 foot (3’) high wer
Please refer to Figure 3 51 for an illustration of this design Further, an 18-inch
bleed-off pipe with a removable orifice plate 1s proposed at the outlet to drain the
water retained 1n the retention basin behind the weir within the stipulated time of
36 hours Storm water volumes will be retained in the basin up to a height of 3
feet (3: ")} Several basins were designed to retain runoff at a depth of four feet (4°)
m order to meet the volume provided requirements, and because of ESL and
NAOS constramnts During final design when roadway profile and pad elevations
have been established, these basins will be reconfigured to pond a maxmmum
depth of three feet (3°).The bleed-off pipe with onfice plate will drain the water
mto the natural watercourses downstream of the basmn Thus no dry wells are
need:ed for draiming the basins as required by the drainage ordinance of the City

of Scottsdale The orifice plate will only be removed for maintenance purposes

Storm water volumes above 3 feet (3’) high will overflow over the weir For the
2-year, 10-year, and 100-year, 6-hour storm events, these basins act as detention
basins to attenuate the post-development flows to at or below the pre-
development flows Peak flows are routed through these basins acting as on-line
detention for the 2-year, 10-year, and 100-year, 6-hour storm events 100-year, 6-
hour peak flows overtop the weirs detamed at a depth less than 2 feet (2°) as
shown 1n Table 3 4-1 The peak flow volume during the smaller events (2-year,
6-hour) 1s completely retained n the basins as indicated by zero discharge at
post-development conditions 1n the HEC-1 model The volume retained will be
drained through the bleed-off pipe This attenuation 1s modeled using HEC-1

e e S—
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Provided below m Figures 3.5 1A and 3 5 1B 1s a graphical 1llustration of storm

water routing/storage through a detention basin
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Figure 3.5.1A— Weir Wall and Bleed Pipe at Headwall
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OVERFLOW
OVER THE WEIR

3.5.2

CHANNEL
STORM WATER DETENTION BOTTOM
FOR 100 YEAR FLOW

STORM WATER RETENTION
f AT 3 FEET DEPTH

d HEIGHT PER PLAN

d= DEPTH OF 100 YEAR FLOW OVER WEIR WALL

Figure 3.5.1B — Storm Water Routing through a Detention Basin

Roadway Crossing Structures

Please note that the culvert crossings under the roadways were not sized for this
report Culverts will be designed with the final drainage reports, and with the
final design of the roadway profiles The culverts will be designed to convey the
100-year flow downstream of the basin outlet structures. However, care should
be taken that the headwater behind the culvert does not mundate the building
envelopes Also, where weirs are present, the headwater elevation at the culvert
should be at or below the water surface elevation over the weir during the 100-
year, 6-hour storm event HY-8 culvert analysis program developed for the
Federal Highway Admimstration will be used for the analysis of the culverts
proposed with the improvement plans The approximate 100-year backwater
linuts (ponding) will also be incorporated within the proposed floodplam

delineations

e —————
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Rup rap will be utilized within the channels to dissipate velocities and as erosion
protection on the upstream and downstream sides'of the proposed culverts The
actual design and rip rap sizing will be based on approved practices and will be

completed at the time of improvement plan submuttal

Street runoff conveyance and street capacities will be calculated with the final
dramnage reports prepared for the improvement plan submuttals Curb openings or
storm drain systems will be designed to convey the excess 100-year flow so that
street flow depths do not exceed eight inches (8”) and the 10-year flow 1s
contained within the curbs The actual design will be based on approved practices

and will be completed at the time of improvement plan submuttal

The dramnage system for local residential roadways will be designed consistent
with the Cuty of Scottsdale DS&PM The methodology developed by the Federal
Highway Administration will be used to calculate, in spreadsheet format, the

allowable street cross-section capacities

3.6 Project Phasing
The project site 1s proposed to be developed 1n four phases For the completion of this
project, a dranage report will be prepared for each phase The dramnage structures
proposed within each phase will be designed to meet the City of Scottsdale DS&PM
guidelmes The impact of the phased construction and the required interim condition
dramnage systems proposed will be discussed 1n the dramnage report for each phase The

development requirements will be met independently for each phase

O OO OO O O . ____ @ ___]
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4.0 SPECIAL CONDITIONS

4.1

404 Washes

All washes within the project were mvestigated to 1dentify those that may be deemed
junisdictional  The United States Army Corp of Engineers approved 404 Jurisdictional
Delineation 1s presented on Plate 7 — 404 Washes This plate provides the approved 404
wash locations within the project site  The 404 washes are also 1llustrated on the pre- and

post-development grading and drainage plans

WOOD/PATEL
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5.0 DATA ANALYSIS METHODS

5.1 Hydrologic Procedures

The U S. Army Corps of Engineers” HEC-1 hydrologic model'1s used to compute the 2-
year, 10-year and 100-year events, and 6-hour storm events runoff as outlined in Chapter
4 of the Cuty of Scottsdale DS&PM Further, Rational Method 1s used to compute the
100-year, 2-hour storm event storage volume required Below 1s a description of the

hydrologic procedures specific to this project

5.1.1 HEC-1 Procedures

The US Army Corps of Engmeers’ HEC-1 hydrologic model 1s used for
computing hydrographs routing the flow through sub-basins and combining
hydrographs Based on the site topographic conditions the Kmematic 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 defimition and measurement of the overland flow
charactenistics, dramnage sub-basins, assignment of soil curve numbers and
calculations of the proposed impervious factors Provided below 1s 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 obtamed from NOAA Atlas 2 Volume VIII
maps located 1n the City of Scottsdale DS&PM An illustration of the
location of the site on these maps s provided in Appendix A These
values were further analyzed using the Maricopa County Dramage
Design Management Systems for Wmdows (DDMSW) program to
determine the precipitation depths for intervals lower than 1 hour, which
are mput values in the HEC-1 model The DDMSW report of this
analysis 1s mncluded 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 NOAA maps Based on the size of the drainage area, a

-
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5.1.1.2

5.1.13

single pomnt rainfall amount without aerial reduction was justified for

each storm event analyzed

Soil Curve Numbers

So1l curve numbers are used to account for interception/mfiltration
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 sols 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 1n the Cuty of Scottsdale DS&PM was used to determine the soil
curve number and has been included m Appendix A Wood/Patel 1s 1n

agreement with the City’s published curve numbers

Impervious Area

Impervious percentages were determuned for each sub-basin for the
developed condittons HEC-1 model Currently, the site contams no
development and hence a effective impervious area of zero percent 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 dramage characteristics and are not hydrauli¢ally connected to
the basin outlets Please refer to photographs of the site and washes n
Appendl“x A  For the on-site d:eveloped conditions, 1mpervious
percentages were calculated utihizing Figure 22-16 “Percent of
Impervious Area vs Dwelling Umits/Acre”, m Chapter 2 of the old Cuty
of Scottsdale 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), an
impervious percentage of 10 percent was used for the proposed

developed areas

e —
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5.1.1.4 Overland Flow Resistance Factor

5.1.1.5

The resistance factor for overland flow was estimated based on Table 3 5
provided in the HEC-1 manual A copy of this table 1s {ncluded m
Appe;ldlx A' Based on the site conditions 1llustrated by the photographs
n Appendix A, the site 1s considered to be sparse rangeland with debris
and 20 percent cover From the aforementioned table in the HEC-1

manual an average resistance factor for overland flow of 15 was chosen

HEC-1 Input Records

This section provides additional description for the mi)ut Records used 1n
the HEC-1 modeling for this project The computation time interval for
hydrograph 'genaeratlon used was 2 minutes which 1s within the range of 1
to 5 minutes specified in the Crty of Scottsdale DS & PM

BA Record
This record 1s a direct input for computing runoff The element of this
record 1s the dramage area in square miles estimated by measuring the

area of the drainage boundary

LS Record

This record 15 a loss rate data record and computes rainfall losses based
on the geological charactenistics of the site The elements on this record
are the so1l curve numbers and the percent impervious Both of these data
are estlme;ted based on the soil characteristics and site conditions The

derivation of these parameters 1s.discussed m detail 1n Section 5 1 1

UK Record

This record defines the charactenistics of overland flow The elements on
this record are the overland flow length, slope, resistance factor, and
percent of sub-basin area 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 § 1n
the HEC-1 manual Please note that the values in Table 3 5 are not
specific to Anizona The closest category and value applicable to the site

was chosen
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RK Record

This record defines the charactenistics 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 1n Section 5 2. Per the HEC-1 manual,
the ‘n’ value that best represents the channel was chosen The ‘n’ value
for the channel bottom, 0 032, was chosen to best represent the channel
charactenstics Also, this value 1s conservative as 1t 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 1s simplified by using average dimensions of the channel to

account for the irregularity in the channel dimensions

SE Record

This record 1s 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 obtamed from the detention basin elevations
and/or head water elevations where storage routing 1s proposed Please
refer to Appendices F and G for the rating calculations and detention
basin calculations respectively Please note that the elevation values are
extrapolated for modeling purposes to determine the headwater elevation

over the weir and the limits of mundation

SV Record

This record 1s used for defiming the storage volumes in the storage
routing of flows These values are obtamned 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 G Please note that the storage volumes are extrapolated to

represent the proposed detention volumes

. O o 1
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SQ Record

This record 1s used to define outflow discharge data for storage routing
Please refer to Appendix F for the rating curves for storage intervals The
elements 1n this field ndicate the discharge at different stages for the

proposed structures Appendix F includes calculations for werr flows

5.1.2 Parameter Changes for Developed Conditions
The parameter changes depicting the developed conditions are based on the
guidelines provided 1n the City of Scottsdale DS & PM The percent impervious
used 1n the HEC-1 modeling was increased to depict the developed conditions
For the on-site developed conditions, effective impervious percentages were
calculated utihzing Figure 2 2-16 “Percent of Impervious Area vs Dwelling
Units/Acre”, m Chapter 2 of the old City of Scottsdale 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 037 du/acre an effective impervious
percentage of 10 percent was used for the proposed developed areas n the HEC-
1 model An effective impervious area of 10 percent was used for the developed
areas withm the project site, while 0 percent was used for the current and
proposed undeveloped areas A weighted percent impervious value was used n
HEC-1 model for each drainage basin based on the proposed developed and

undeveloped areas

5.1.3 Rational Method

The Rational Method was used to compute peak discharges for watersheds less
than or equal to 160 acres as a companson 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 10% - Hydrologic

So1l Group D

= 059 for single famly residential area R1-130 — Hydrologic Soil Group D
These values are based on Figure 4-5 “Runoff Coefficients for Use with Rational
Method” 1n the City of Scottsdale DS&PM This figure 1s included 1 Appendix
A The Manicopa County Flood Control District’s Dramnage Design Management

S ——
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5.14

System (DDMS) software was used to determine the peak discharges by Rational
Method

Stormwater Storage

Based on the City of Scottsdale’s Dramage Ordinance storm water storage
requirements, on-site storm water storage 1s proposed to be provided for 100-
year, 2-hour storm events The Rational Method 1s used to estimate the 100-year,
2-hour storm water storage volumes 100-year, 2-hour storm water retention
volume 1s to be provided for the proposed development at a depth not to exceed
three feet (3”) The precipitation values for the 100-year, 2-hour storm event were
obtamned from the NOAA 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 1s
¥ vepuman = C*(%J*A
Where
® Vs the required retention volume 1n acre-feet
= (s the weighted “C” coefficient,
0 59 for the proposed developed areas
» P s the precipitation n inches for the 100-year, 2-hour rainfall,
2 82 inches for the proposed developed areas
» A s the drainage area 1n acres

5.1.4.2 Provided Retention Volume

Retention volume provided for the 100-year, 2-hour event 1s

Verovas = [(4 L AJ*(E‘LEV; - ELEY, ):I .

2
Where
. V 1s the provided retention volume in acre-feet
B A 1s the contour area m acres
" ELEV 1s the contour elevation

L ]
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Section 3.3 of thus report describes the storm water storage provided through
proposed detention basins. Assumptions that were made when determining
provided volume were maximum side slopes of 4 1 and a maximum ponding
depth of three (3) feet

Please refer to retention basin volume calculations in Appendix G

: 5.2 Hydraulic Procedures
5.2.1 Hydraulic Analysis of Open Channels

The US 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
determne the 100-year water surface elevations Cross-sections were placed such
that significant vanations 1n the channel cross-sectional geometry are adequately
represented The Manning’s ‘n’ value was estimated using Cowan Method based
on the following parameters

Channel material

Degree of uregularity

Effects of obstruction

Vegetation

Vanations 1n channel cross section

vV V. V V Vv V¥

Degree of meandering

The wvestigation of site photos presented in Appendix A and aenal photos
provided on Plate 5, indicated gradual variations in channel cross-sections within
the site and a munor degree of meandering The vegetation on the site was
minimal due to the wild fire that occurred recently and 1s typical of the local
desert climate The channel material was coarse gravel and the degree of
uregulanity was minor Based on the above, a ‘n’ value 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 vanations 1n 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

e
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5.2.2

difference n energy grade elevations 1s less than one foot (1°) between cross-
sections The HEC-RAS computer program gives an error message for a
difference 1n energy grade elevation of greater than one foot (1) between cross-
sections Hence, a wash was analyzed at an elevation difference of one foot (1°)
to demonstrate the impact of additional cross-sections on the HEC-RAS analysis
It was found that mncreasing the number of cross sections did not impact the flow
depths as long as adequate cros;-sectlons representative of the geometry of the

channel are included

Hydraulic Analysis of Culverts

For analysis of culvert roadway crossings the computer program HY-8 will be
used during final design HY-8 1s a culvert analysis program that was developed
for the Federal Highway Administration. Site characteristics and flow are entered
mto the program and the resulting flow regime and headwater values are

calculated

- . __ ]}
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6.0 DISCUSSION ON MODELING RESULTS

6.1 Rational Method vs. HEC-1 Flows
100-year, 6-hour peak flows were calculated using both the Rational Method and HEC-1
for the off-site basins for comparison The rational method results are included 1n
Appendix E - 100-year Rational Method. Provided below 1 Table 6.2 1s a comparison of
the off-site flows using the Ratxonall Method and HEC-1 results for the 100-year 6-hour

storm‘event
' ‘Table 6.2:
’ Rational Method vs. HEC-1 Flows
] [ e
(cfs) (cfs)
Al 238 25 13 )

A2 112 103 9

B 210 C192 18

H2 193 161 32

76 70 6

J 86 81 5

409 429 -20

-

The table mdicates that for the 100-year 6-hour storm event the flow values determined
by Rational Method were similar to flow values determined using the HEC-1 analysis

The flow values determined by Rational Method were higher for smaller basins and the
flow values calculated by HEC-1 were higher for larger basins A HEC-RAS hydraulic
analysis was performed to determine the impact of this variation i flow values using the
different hydrological methods The 100-year water surface elevations were determined

using these flow values and the results are discussed mn the subsequent section.

6.2 100-Year Floodplain Delineation
The US Army Corps of Engineers’ HEC-RAS Version 3 12 was used to generate the
water surface profiles for washes with 100-year flows 1n excess of 50 cfs The 100-year
floodplam delineation for these washes has been revised to reflect the limits of ponding
M
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that occurs because of the proposed retention/detention basins At this point, the final
location of the roadways has not been finalized and therefore a post-development HEC-
RAS model that includes cross sections representative of the culverts has not been
prepared It 1s anticipated that the 100-year floodplain dehineation for post-development
conditions will be approximately the same as the pre-development delineation with the
exception of some ponding at culvert crossings Water surface elevations and top widths
for each cross section are included on Plate 11 — Post-Development Grading and

Drainage Plan

The 100-year water surface elevations were computed using the peak flow values from
HEC-1 and Rational Method results Provided below 1s a summary of the HEC-1 and

Rational Method flows and the corresponding water surface elevations.

Table 6.3: Variation in WSE for Flows from Rational Method and HEC-1

N

100-year flow Water Surface Difference
¥ Elevations in WSE
Concentration | Rational .
Point Method | HEC-1 | Rational Rational Method
-HEC-1 (ft)
(cfs) (cfs) (ft)
Al 238 225 2754 31 2754 27 003
A2 112 103 2734 62 2734 57 004
B 210 192 2747.05 2746 98 007
H2 193 161 2731 65 2731.61 004
I 76 70 2755 89 2755 85 003

The table mndicates that the water surface elevations change by only up to 0 07 feet for
* increases in flow up to 32 c¢fs  Appendix F provides the detailed HEC-RAS results for all

the washes

et
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7.0 DRAINAGE PLAN REQUIREMENTS

7.1 Drainage System Requirements
The existing drainage patterns will be maintained 1n their natural location and condition
where possible The site 1s being developed as large custom lots with an average lot size
of 101,500 sqft 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, 1t will be the responsibility
of the future developer to attenuate the post-development flows and volume to at or

below the pre-development values

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

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

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

Flood Plain and Dramnage Ordmance

7.4 Maintenance
Ongomng maintenance of the designed or recommended drainage systems 1s required to
preserve the design integnty and purpose of the dramnage 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 mamtain facilities on private property, within
all drainage easements, private streets, and rnight-of-ways unless accepted by the City for
maintenance A regular maintenance program 1s required so that dramage systems
perform to the level of protection or service as presented in this report and the project’s

plans and specifications

- — " - - ___ - _______ . ________]
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7.5 Scour Protection

The need for scour protection will be 1dentified as part of the final drainage reports for
each phase of this project Because of the relatively small peak flow values and incised
nature of the on-site washes, development setbacks will most hkely be utilized rather than

bank protection schemes 1f required

7.6 Annual Sediment Yield
Sediment yield 1s 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/sqm /yr) The
prediction of sediment yields 1s 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 ammive at a conservative estimate
of the average annual sediment yield rate The following sections provided a detailed

discussion of each method and 1ts results

Sediment yield was calculated using the Pacific Southwest Inter-Agency Commttee
(PSIAC) method This method was obtained from the following source Pacific
Southwest Inter-Agency Commuttee, 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 determuning the sediment yield classification. These are
geology, soils, chmate, runoff, topography, ground cover, land use, upland erosion, and
channel erosion and sediment transport. Characteristics of each of the mine factors, which
give that factor high-, moderate-, or low-sediment yield, are evaluated and the factor 1s
assigned a numerical value representing 1ts significance m the yield rating The yield
rating 1s the sum of values for the appropnate 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

S ——
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Table 7.6 — Sediment Yield Classification Table

Classification Rating Sediment Yield acre-ft/sq. mile
1 > 100 30
2 75 -100 10-30
3 50-75 05-10
4 25-50 02-05
5 0-25 <02

Application of the nine 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, 1e 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 m1./yr

7.6.1 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 Unmited States A

regression line through these data points produces the following equation
Q,=1844°%
Where

Q, = annual sediment yield (ac-ft/sq mu /yr )

A = draimnage area (sq mu )

Using a dramnage area size of 195 sqmu, this equation predicts an annual

sediment yield of 1 57 ac-ft/sq m1 /yr or 4,920 cubic yards

7.6.2 Recommended Annual Sediment Yield
In consideration of the complex processes under mvestigation, the two (2)
methods used exhibit farrly 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 m1 /yr was selected

L e e ]
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7.6.3 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

channel 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

-

= N I S

Long-term degradation,

Local scour,

General scour,

Bend scour,

Low-flow channel imcisement, and

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

7.7 Protective Devices

-

Roadway crossing culverts will incorporate riprap at both the inlet and the outlet to

dissipate energy and provide flow lne scour protection Retention basins upstream of the

roadways will incorporate a protected overflow area (using native niprap and filter fabric)

m the event of overtopping The bleed-off pipes will also incorporate riprap protection

-

WOOD/PATEL

32 Conceptual Master Drainage Report
for Sereno Canyon
- WP#H# 042054



-

1.

- . .
w [\8]

4
)

5
i
l 6
' 7

\O ]

10

WOOD/PATEL

. | .
¢
t

80  CONCLUSIONS

8.1 Overall Project

The project site 1s located within FEMA Zone “X” (shaded), and Zone “D” as shown
on Plate 2

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

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

Drainage cornidors have been designated for the identified washes n accordance with

the appropnate City of Scottsdale ordmance requirements

It 1s being proposed that online retention/detention on the upstream side of the road
culvert crossings and other st}ategxc locations be provided to reduce post-
development flows to at or below pre-developmen.t levels, and for 100-year, 2-hour

storm water retenfion

Several basins were designed to retain runoff at a depth of four feet (4’) in order to
meet the volume provided requirements, and because of ESL and NAOS constraints
During final design when roadway profile and pad elevations have been established,

these basins will be reconfigured to pond a maximum depth of three feet (3°)

The post-development peak flows for the 2-year, 10-year and 100-year, 6-hour storm

events are reduced to at or below the pre-development flows

The stormwater retained will be drained within 36 hours through bleed-off pipes with

orifice plates

1

The design of hydraulic structures 1s to be based on generally accepted engineering

practices and 1n accordance with City of Scottsdale requirements

On-going maintenance 1s required for all dramage systems 1n order to assure design

performance

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

surface elevation
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8.2 Project Phasing
The project site 1s proposed to be developed 1n four phases For the completion of the
site, a final dranage report will be prepared for each phase of the project The

development requirements will be met independently for each phase
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WOOD/PATEL 34 Conceptual Master Drainage Report
Jfor Sereno Canyon

WP# 042054
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APPENDIX A

Supporting Information for Parameter Selection

Site Photo Vicimity Map

Site Photos

So1l Survey Data

FCDMC Ramfall Data

Precipitation Maps

Runoff Curve Numbers and Percent Impervious Area Chart
Resistance Factor for Overland Flow

Runoff Coefficients for use with Rational Method
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TABLE 15.--SOIL AND WATER FEATURES-~Continued

Soil Survey

| Plooding Bedrock Cemented Risk of corrosion
Soil name and Hydro- pan
map symbol logic| Frequency Duration |Months |Depth} Hardness|Depth| Hardness|Uncoated [Concrete
roup steel
In In
¥,59%
NUL @m— e B _ |None———=~e—w -—— — >60 | ——= —_— | - High-—w— Low.
60%
enbar-————a———— B Rare———m————— -— —— 60 [ ——- — ] - High———-| Low.
oncalcareous
Glenbar---————---| B Rare—-————wa- —-_— —_— >60 —-— — | ——- High-~-~-|Low
_ Calcareous
62%
ANe———————————— D None————e——v- ——— -— 20-40({Hard ——— | - High-=-e- Low.
{ckenburg--———-—- D None——————e- -— — 3-20(Soft —_—— | - High--—--|Low,
bh*
A== e e e None———————- - - 20-40|Hard —— - High--——-|Low.
ckenburg-——-—~—e- D None—————wau= _— -— 3-20(Sof't —_— _— High————- Low
ck outcrop.
654
eyeagle—————a—- D None-—=————--— -— ——— >60 [ —-—- 4-20|Thick High~—~——|Low.
ntinental-———-- o] Nong~——————- —— —_— >60 | ——= — | == Highe———w Low.
Nickelew~—emmecwa| B None-——=—--- -— -— 560 | ——m —= | —— High———— Low.
1eyea.gle -------- D None——————— -— - >60 | ~=- 4.20{Thick High—=—~-|Low,
Suncity Variant—- Nong=-———=—mw —— - >60 | —=- 5-~20(Thick High—————|Low,
D Rarg-—————=- —— -— >60 —-— -_— | —— Highe~e—m~|Low.
est
58, 69%
nsightew—e—weax B None-—————-—- —-—= — >60 _— —_— | == High—---—|Low,
priang———weee-— D None——————-- —_— — >60 - 5-20|Thick Highew=—=|Low.
fO%, 71%*
nsight-—w-e---f B None——————— - -— 260 | ~—- —— | = Highe———o Low.
1litomw——am s B None-m———e—- — ——— >60 - ——— | —— High——-—~|Low.
f2%, 73%
hmang-———aae——— D None——————a- —_— -— 6-20|Hard —_— -— High————- Low.
ck outcrop
Phe
| —— - Nong=wm———m—- N [ >60 | ——- 20-40{Thick High————o Low.
pPriano——————oa— D None-————w—x -— -— >60 -— 4-20{Thick High—=e-—{Low.
'S, 76, 77, 78,
B None=————ee- — - >60 — — | - High=—~—- Low
chall
10%, 81+
Mohallew~——emacaa B None————w—maa — — >60 —_— _— ——— High———-— Low

l See footnote at end of table
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Flood Control Distnet of Mancopa County

Rainfait Data

Page 1 12/14/2004
Pnmary Zone Number 7 Lattude 00 Elevation
Short Duration Zone Number 8 Longitude L]
Pomnt Values (in)

Duration 2-Yr 5-Yr 10-Yr 25-Yr 50-Yr 100-Yr

5MIN 038 046 052 060 066 073

10 MIN 057 070 078 091 101 111

15 MIN 070 087 099 116 129 143

30 MIN 092 116 133 156 175 194

1 HOUR 112 143 164 195 219 242

2 HOUR 127 162 187 221 248 274

3 HOUR 138 175 201 238 267 296

6 HOUR 157 200 229 271 304 337

12 HOUR 181 231 266 315 353 391

24 HOUR 205 262 302 358 402 445

]
~
=

Joe Hydrology (ramndata)
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Grading & Drainage — Appendix 4-D

L ISOPLUVIALS

) 10 Year 6 Hour Precipitation in Inches ‘ ‘
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Grading & Drainage — Appendix 4-D

ISOPLUVIALS

; 100 Year 6 Hour Precipitation’in Inches
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. Gradir‘. Drainage — Appendix 4-D

ISOPLUVIALS

2 Year 6 Hour Precipitation in Inches
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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 sail survey maps of the
area to determine the hydrologic soil group or surface sotl texture for the G&A procedures
Use USDA Natural Resources Conservation Services (previously the Soil Conservation
Services) maps, Soil Survey of Agulla-Carefree Area, Parts of Mancopa and Pinal Counties,
or the Soill Survey of Eastern Maricopa and Northern Pinal Counties, Arizona, depending on
what part of the city you are located
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3. Runoff Curve Numbers

Where detailled mapping s 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 For lawns, 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 Il (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 industnal
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growing brush, with brush the minor element Fair 71 81 89 *Wﬁ%ﬁﬂ“y Zs_'“’;'i e e
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T FE o T s o
Oak-aspen mountain brush mixture of oak Poor 66 74 79 \ g;@:é,,i:% i Ea é LELY,
brush, aspen, mountain mahogany, bitter brush, Fair 48 57 63 v g
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o r FUF s BRI R Tay
Pinyon~uniper pinyon, juniper, or both, grass Poor 75 85 89 AT }m%;f% z.}?fm" B i
understory Far 58 73 80
- Good a1 61 71
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Sagebrush with grass understory Fair 51 63 70
Good 35 47 55

Desert shrub major plants include saltbush, Poor 63 77 85 88
greasewood, creosote bush, blackbrush, Fair 55 72 81 86 i
bursage, Palo Verde, mesquite, and cactus Good 49 68 79 84 %3%5' 4 i“’« £ 7

2 ¢ T i

! Average Runoff Condition, and |, = 0 28 et 'iﬁgijﬁé L, »“f&:{r jfr%ﬁ's;‘n *53’1%
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2. Infiltration Gl g e?%%:agmi

K= i S
Infiltration or soil losses will be determined using Green and Ampt (G&A) procedures per I%@fg&é@ég%”z?wﬁﬁiﬁif}ug TR
FCDMC Hydrology Manual Use the most recent published SCS soil survey maps of the A “xg&,{?@ggiégm
area to determine the hydrologic soll group or surface soll texture for the G&A procedures %@‘%«%a% = &%ﬁ%m% £
Use USDA Natural Resources Conservation Services (previously the Soil Conservation :w;%@gwﬁigﬁ %xﬁ%?g:ﬁ%{%
Services) maps, Soll Survey of Agulla-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 located
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3. Runoff Curve Numbers

Where detailed mapping 1s not available from the SCS or other sources, the use of curve
numbers 1s 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 Il {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 ek sl
impervious, a minimum of 85 percent for commercial and 72 percent industral ,ﬁgmﬁk A
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Desert shrub major plants include saltbush, Poor 63 77 85 88
greasewood, creosote bush, blackbrush, Farr 55 72 81 86
bursage, Palo Verde, mesquite, and cactus Good 49 68 79 84
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The model requires that at least one 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 hydrologic 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.% defines the relation between
the streamflow hydrograph and these variables

Table 3 6
Typical Kinematic Wave/Muskingum-Cunge Data

Overland Flow Plane Data

Average
Overland Flow Slope Roughness Percentage of
Identification Length (ft) (ft/ft) Coefficient Subbasin Area
Pervicus Area 200 01 3 80%
Impervious Area 100 01 1 20%
Channel Data
Channel Channel Contnbuting
Length Slope Channel Area
(ft) (ft/ft) Roughness (sq m) Shape
Collector Channel 500 005 02 05 20 (ft) (Drameter)
Collector Channel 1500 001 015 25 2 0 (ft) (Diameter)
*“*Main Channel 4000 001 03 10 * Trapezoidal

* Main channel always assumed to service total subbasin area.

** Noate main channel may be eight-point cross section when using Muskingum-Cunge routing,
Muskingum-Cunge and kinematic wave channel elements cannot be inter-mixed
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GRADING & DRAINAGE
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LAND USE Hydrologic Soil Group
Composite Area-wide Values B | ¢ : D
Commercial & Industrial Areas 090 | i
Residential Areas-Single Family (av. lot size) i ;
R1-1-1901 033 | 050 ; 058
R1-130 035 | 051 ' 059
R1-70 037 | 052 | 060
R1-43 038 ! 055 |, 061
R1-35 (35,000 sq ft./lot) 040 E 056 | 062
R1-18 (18,000 sq ft./lot) 043 | 058 | 064
R1-10 (10,000 sq ft./Iot) 047 | 062 | o067
RA1-7 (7,000 sq ft /lot) 051 i 064 | 070
|
Townhouses (R-2, R-4) 063 | 074 | 078
Apartments & Condonuniums (R-3, R-5) 076 083 | 087
Specific Surface Type Values i
Paved streets, parking lots (concrete or asphalt), roofs, & 095 %l\
driveways, etc q
Lawns, golf courses, & parks (grassed areas) 033 | 056 066
Undisturbed natural desert or desert landscaping (no
impervious weed barrier) 031 048 056
Desert landscaping (with impervious weed bamer) 083 083 083
Mountain terrain — stopes greater than 10% 070 070 1 G70
Agncultural areas (flood-imigated fields) 020 020 | 020

FIGURE 4-5 RUNOFF COEFFICIENTS FOR USE WITH RATIGNAL METHOD

D. The Army Corps of Engineer's 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 s 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

e A pnntout of the input data

+ 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 Matenal for parameter selection
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1. Precipitation

Precipitation values for HEC-1 modeling shall be determined using the Flood Control
Manual, specifically PD 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)
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APPENDIX B

Existing Condition Hydrologic Calculations
e 2-year HEC-1 Model
o 10-year HEC-1 Model
¢ 100-year HEC-1 Model



EX-2 OH1

1r%* *

JUN
VERSION 4 1

04MAY06  TIME

*
*
*
*
*  RUN DATE
*

*

FLOOD HYDROGRAPH PACKAGE (HEC-1)
1998

KRR AR ERARRE AR T AL AN R RN AT AR RNy

17 46 Q7

*
*
*
*
*
*
%
"

KX x
o XX
x x

X000CKX 20X

XXX
XXX
x X
XXX XX

XXX00K XXXXX

XOOXXXX  XXXXX

HERN AR AR AREAN AR AR RO RA A AR A ANRR AR AARR

* %N % %S

U S ARMY CORPS OF ENGINEERS
HYDROLOGIC £NGINEERING CENTER
09 SECOND STREET
DAVIS, CALIFORNIA 95616
(916) 756-1104

E2E 2 20 3 2F 3 )

*kk

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

THE DEFINITIONS OF VARIABLES -RTIMP- AND ~RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81 THIS IS THE FORTRAN77 VERSION
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

1 HEC-1 INPUT
LINE POl 1 2 3 4 5 6
1 Ip HEC-1 MODEL FOR SERENO CANYON
2 bos] 2-YEAR, 6-HOUR STORM
3 In RAINFALL FROM NOAA ATLAS
4 In SCS CURVE NUMBER SOIL LOSS PARAMETERS
5 0 KINEMATIC WAVE HYDROGRAPH ROUTING
g {g EXISTING CONDITIONS
8 Ib PREPARED BY WOOD/PATEL, 8 4 2004
9 0 FILE NAME  EX-100 DAT
10 10
*DIAGRAM
11 IT 2 900
10 S
D 01
PH 38 07 112 127
15 KK Al
18 KM RUNOFF FROM SUB-BASIN Al
17 8A 084
18 Ls 88
19 UK 260 025 0 15 100
20 RK 3520 023 032 TRAP 12
21 KO - 22
22 KK A2 !
23 KM RUNOFF FROM SUB~BASIN A2
24 8A 036
25 LS 88
26 UK 235 025 0 15 160
27 RK 2000 02 032 TRAP 8
28 Ko 22
29 KK B8l
30 KM RUNOFF FROM SUB-~BASIN Bl
31 BA 027
32 Ls 88
33 UK 200 025 ‘0 15 100
34 RK 2500 028 032 TRAP 8
35 Ko 22
36 KK 82
37 KM RUNOFF FROM SUB-BASIN B2
38 BA 050
39 s 88
40 UK 400 025 0 15 100
41 RK 2340 024 032 TRAP 8
42 KK COMBB
- 43 KM COMBINE SECTIONS Bl AND B2
44 HC 2
45 KO 22
1 HEC-1 INPUT
LINE 0 1. 2 3 4 5 6
46 KK C -
47 KM RUNOFF FROM SUB-BASIN C
48 BA 03
49 is 88
50 UK 250 023 0 15 100
51 RK 1570 017 032 TRAP S
52 KO 22
53 KK [
54 KM RUNOFF FROM SUB-BASIN D
55 BA 034
56 Ls 88
Page 1
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1

1D
KO
KK
HC

6

10

10

EX-2 OH1
300 02 0 15 100
1425 G14 032 TRAP '
. 22
€1
RUNOFF FROM SUB-BASIN E1 A
061
88
400 02 0 15 100
2050 013 032 . TRAP
. 22
€2
RUNOFF FROM SUB-BASIN E2
046
88
200 02 015 + 100
23706 . 013 032 TRAP N
22
COMBE
comm;s SECTIONS E1 AND E2
22
CLEAR
CLEARGHYDROGRAPH STACK »
N -«
E3 N .
RUNOFF FROM SUB-BASIN E3
008
88
175 025 015 100
750 032 032 TR/ZAZP -
HEC-1 INPUT
1 2 3 4 '5
F1 >
RUNOFF FROM SUB-BASIN F1
036
88
225 018 015 100
2500 012 032 TRAP
22
F2 .
RUNOFF FROM SUB-BASIN F2
014
88
200 018 015 100
1440 028 032 TRAP
22
F3
RUNOFF FROM SUB-BASIN F3
013
88
225 018 0 15 100
850 026 032 TRAP .
22
G
RUNOFF FROM SUB-BASIN G R
0 016
88
400 025 015 100
720 022 032 TRAP
22
Hl
RUNOFF FROM SUB-BASIN H1
059
88
375 025 015 100
2210 019 032 TRAP
22
H2
RUNOFF FROM SUB-BASIN H2
072
88
400 025 0 15 100
3480 019 032 TRAP
’ 22
1
RUNOFF FROM SUB-BASIN I
025
88 .
225 02 0 15 100
2100 026 032 TRAP
HEC-1 INPUT
1 2 3 4 5
22
CLEAR
CLEARBNYDROGRAPH STACK
Page 2
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10
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INPUT
LINE

NO
15

22

29

36

42

46

53

140 KK J

141 KM RUNOFF FROM SUB-BASIN 1
142 BA 024

143 LS 88 0

144 UK 145 02 0 15

145 RK 965 026 032

146 KO

147 KK K

148 KM RUMOFF FROM SUB-BASIN K
149 BA 009

150 Ls 88 0

151 UK 81 025 015

152 RK 715 022 032

153 KO

154 KK L

155 KM RUNOFF FROM SUB-BASIN L
156 BA 009

157 Ls 88 0

158 UK 113 018 015

159 RK 450 012 032

160 KO

161 KK M

162 KM RUNOFF FROM SUB-BASIN M
163 BA 008

164 LS 38 0

165 UK 137 018 0 15

166 RK 750 012 032

167 KO

168 KK N

169 KM  RUNOFF FROM SUB-BASIN N
170 BA o1

171 LS 88 0

172 UK 117 018 0 15

173 RK 1036 012 032

174 KO

175 KK 0

176 KM RUNOFF FROM SUB-BASIN ¢
177 BA 0029

178 LS 88 0

179 UK 108 02 0 15

180 RK 174 014 032

181 KO

LINE I0 1 2 3

182 KK P

183 KM RUNOFF FROM SUB-BASIN P
184 8A 0069 ‘

185 LS 88 0

186 UK 135 02 015

187 RK 354 014 032

188 Ko

189 KK  CLEAR

190 KM CLEAR HYDROGRAPH STACK

191 HC 8

192 KK Q

193 KM RUNOFF FROM SUB-BASIN Q@
194 BA 0032

195 LS 0

196 UK 86 Q2 Q15

197 RK 160 014 032

198 KO

199 KK R

200 KM RUNOFF FROM SUB-BASIN R
201 BA s

202 Ls 88

203 UK 180 025 0 15

204 RK 4300 023 032

20% KO

206 zz

SCHEMATIC DIAGRAM OF STREAM NETWORK

(V) ROUTING
( ) CONNECTOR
Al

Bl

82

COoMBB

EX-2 OH1
100
TRAP 5
22
100
TRAP 5
22
100
TRAP s
22
100
TRAP 4
22
100
TRAP 5
22
100
TRAP 4
22
HEC-1 INPUT
4 S 6
100
TRAP 5
22
100
TRAP 4
22
100
TRAP 15
22

(-==>) DIVERSION OR PUMP FLOW
(<---) RETURN OF DIVERTED OR PUMPED FLOW

Page 3
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60
67
73
78 CLEAR
81 E3
88
95
102
109
116
123
130
137 CLEAR
140
147
154
161
168
175
182
189 CLEAR
192

199

EX-2 OH1
£l
€2
COMBE
F1
F2
3
G
H1
H2
I
J
K
L
M
N
o]
P
Q
R

(***) RUNOFF ALSO COMPUTED AT THIS LOCATION
1******ttt*ﬂttiti\!iiiii"***********‘*****

»

*
*
*
*
*
®

FLOOD HYDROGRAPH PACKAGE (HEC-1)
1998

JUN
VERSION 4 1

RUN DATE  04MAaY06 TIME 17 46 07

AARKARRRE AL AR AR T AR R A ERANAR RN R CATAEELS

*
*
*
*
*
*
®
*

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
EXISTING CONDITIONS

PREPARED BY WOOD/PATEL, 8 4 2004
FILE NAME  EX~100 DAT

AEA AT AT AR LR AAA AR AL LA AT LEARAAA AN LA AL

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

*

*

*

R R

(916) 756-1104

AERAAR AT AARRAR A AKRRR AR AR AANRAAAR AR L

12 10 OUTPUT CONTROL VARYABLES

IPRNT 5 PRINT CONTROL

IPLOT 0 PLOT CONTROL
QSCAL 0 HYDROGRAPH PLOT SCALE

T HYDROGRAPH TIME DATA

NMIN 2 MINUTES IN COMPUTATION INTERVAL
IDATE 1 0 STARTING DATE

ITIME 0000 STARTING TIME

NQ 900 NUMBER OF HYDROGRAPH ORDINATES

Page 4



NDDATE

NDTIME

ICENT

2

EX-2 OH1
ENDING DATE

0
0558 ENDING TIME
19

CENTURY MARK

COMPUTATION INTERVAL 03 HOURS
TOTAL TIME 8ASE 29 97 HOURS

ENGLISH UNITS

13 10

14 PI

REE wEN REF

15 kK

21 k0

REkk ¥k KFF

22 KK

28 k0O

TEk Hkk Kk

29 KK

35 xo

DRAINAGE AREA

PRECIPITATION DEFTH

LENGTH, ELEVATION

FLOW

STORAGE VOLUME

SURFACE AREA
TEMPERATURE

INDEX STORM NO 1
STRM

TRDA
PRECIPITATION PATTERN
00 00

WRE XX RAR AhR KAk AN KRR Ak RTA ARk RRh ARR Rk AL RAR RRE AAR RRW Wk o kkd R wEE

RRRTANNEN NS ERS

* *
* Al *
* *
LALLES 22422202

OUTPUT CONTROL VARIABLES
IPRNT b

IPLOT
QSCAL
IPNCH
10UT
15AV1
ISAV2
TIMINT

SQUARE MILES

INCHES

FEET

CUBIC FEET PER SECOND
ACRE-FEET

ACRES

DEGREES FAHRENHEIT

1 57 PRECIPITATION DEPTH

TRANSPOSITION DRAINAGE AREA

00 00 00
00 00 00
00 00 00
00 00 Qa0
00 00 00
00 00 00
00 00 00
01 o 01
02 02 03
07 05 03
01 123 01
00 00 00
00 00 00
00 00 00
00 00 00
00 00 00
00 00 00
00 00 00

PRINT CONTROL

0 PLOT CONTROL

0 HYDROGRAPH PLOT SCALE

0 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

00 00
00 00
00 00
(o] 00
00 00
00 00
00 01
01 01
08 15
02 02
028 01
00 00
[21e] 00
00 00
00 00
00

00 00
00 00

Hdkw wdrk WER RAA KA REkk AR

WA ARkE WRh kWA ARR ARk AEE AER WEW AR RRR Rk kkd R R hkR RRY RRR kkk RA ERE ARE AN Tk AR kde FRE RS Ak kR wAw

REAERAAARRR AN
* *
* A2 *
* »

XN R kRN ATR

OUTPUT CONTROL VARIABLES

IPRNT
IPLOT
QSCAL
IPNCH
I0UT
ISAVL
ISAV2
TIMINT

PRINT CONTROL

0 PLOT CONTROL

0  HYDROGRAPH PLOT SCALE

0 PUNCH COMPUTED HYDROGRAPH
22 SAVE HYDROGRAPH ON THIS UNIT

1 FIRST ORDINATE PUNCHMED OR SAVED
900 LAST ORDINATE PUNCHED OR SAVED
033 TIME INTERVAL IN HOURS

ARE Kkd RAk AR ARE Ak AN ARE AER AAE AAR AR E RE Rk ARR AHR NAR RA RAF kkk REE RAE ARR AAT IR WAR AFE AR AR KRN RXE

kRt A h kRN R AT
»

»
* 8
* *

WHAAA IRt dd

OUTPUT CONTROL VARIABLES
IPRNT H

IPLOT
QSCAL
IPNCH
ouT
15avl
ISAV2
TIMINT

PRINT CONTROL

0 PLOT CONTROL

0 HYDROGRAPH PLOT SCALE

0 PUNCH COMPUTED HYDROGRAPH

22 SAVE HYDROGRAPH ON THIS UNIT

1 FIRST ORDINATE PUNCHED QR SAVED
900 LAST ORDINATE PUNCHED OR SAVED
033 TIME INTERVAL IN HOURS

Page §



EX-2 OH1

WER Rad TR AWA RRE EER AkF kAR ARE BRR RAR S d Shk AkR dEE KRR Ak AR AAR ARR WRN RER FAE WAR ANR Sk ks RRE RRE KRN AR kAR whd

42 KK

45 Ko

HER AN EEE

46 KK

52 KO

Tk hkfr SRR

53 KK

59 X0

whE Rk KA

60 KK

66 KO

AEE RRk ANAE

67 KK

73 ko

ARk A AT ANASN

* -
* comse  *
* *
EREARRRRRARRRY

OUTPUT CONTROL VARIABLES
IPRNT 5

PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0 HYDROGRAPH PLOT SCALE
IPNCH 0 PUNCH COMPUTED HYDROGRAPH
00T 22 SAVE WYDROGRAPH ON THIS UNIT
1SAv1 1 FIRST ORDINATE PUNCHED OR SAVED
1SAV2 900 LAST ORDINATE PUNCHED OR SAVED
TIMINT 033 TIME INTERVAL IN HOURS

WHE Wk KA RRE AW wkk ikl bk At bk kW AW AR RER Kkk ERE AR WRE WRR NS RRA AR WY Rk REW ARF ARR AWK AR RN

WRARRNAEEARANR
* *
* Cc *
- *
wRERRERRE KRR EE

OUTPUT CONTROL VARIABLES
IPRNT 3 PRINT CONTROL

IPLOT 0 PLOT CONTROL

QSCAL 0 HYDROGRAPH PLOT SCALE

IPNCH 0 PUNCH COMPUTED HYDROGRAPH

10UT 22 SAVE HYDROGRAPH ON THIS UNIT
1SAV1 1 FIRST ORDINATE PUNCHED OR SAVED
ISAV2 900 LAST ORDINATE PUNCHED OR SAVED
TIMINT 033 TIME INTERVAL IN HOURS

Hkk WAk kR RRd RN kAR ARN kAR khh ARR Rhh kdk kdkh Rk WAR AR REd kkk kdw khkk Wk AR ARA hwh Rk kxd kdh £EE AAE RAR

REERENANRRRNNAN

* *
* D *
* »
RNERAARARRANAS

OUTPUT CONTROL VARIABLES
IPRNT S PRINT CONTROL

IPLOT O PLOT CONTROL
QSCAL 0  HYDROGRAPH PLOT SCALE
IPNCH Q0 PUNCH COMPUTED HYDROGRAPH
I0uT 22 SAVE HYDROGRAPH ON THIS UNIT
ISAVL 1 FIRST ORDINATE PUNCHED OR SAVED
15AV2 900 LAST ORDINATE PUNCHED OR SAVED
TIMINT 033 TIME INTERVAL IN HOURS

ERE RN BAE RAK kRF AR ARN AR RRd SAE kdk AKE WER REW AL RAR AN ARk AR AET ARR RXRR AAR kAN FRE RWE RNR AAR RN AR

RELRRRERARENED

* *
* El * >
* *
REERANARAA RN R

OUTPUT CONTROL VARIABLES
IPRNT 3

PRINT CONTROL

IPLOT O PLOT CONTROL

QSCAL 0 HYDROGRAPH PLOY SCALE

IPNCH 0 PUNCH COMPUTED HYDROGRAPH

IouT 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

FEE KXN AXX AL ARA AEN NAR AR AL RAR SRR AXR R h REd kkE KRR AR KRR KNE NAR RAR AL EAR ARE ARR AEE RRR NAR RNER AR

WRAARGRETARAAR
* *
* EZ2 *
* *

WARFNAARRRR RS S

OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL

IPLGT 0 PLOT CONTROL
QSCAL 0 HYDROGRAPH PLOT SCALE
IPNCH 0  PUNCH COMPUTED HYDROGRAPH
IOUT 22 SAVE HYDROGRAPH ON THIS UNIT
Isavl 1 FIRST QROINATE PUNCHEQ OR SAVED

Page 6



‘ . .

¢ EX=2 OH1
ISAV2 900 LAST ORDINATE PUNCHED OR SAVED
TIMINT 033 TIME INTERVAL IN HOURS

WA KRR dkdk KRR kkd ARXA ARE WAR ARE AR ARk kdk AWk AR WAR AR RWR ARR AER ARE Ak kEk Afd kR RRE AR RN RRW RAR Fkk kRS wER Sdw

74 KK

77 KO

ARE BEE ARN

81 KK

87 Ko

AIR FEE AKKE

88 XK

94 k0

*AE AEE hkw

95 KK

101 ko

AWk kR RR®

102 kK

108 kO

RRAERAANCRR D

* %
'
* COMBE  *
" *
AR EEAARAAREES

OUTPUT CONTROL VARIABLES

IPRNT S PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0  HYDROGRAPH PLOT SCALE
IPNCH 0 PUNCH COMPUTED HYDROGRAPH
TauT 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 .

.
HRG RRE AEE ARH Adk RkE ARE AhK AER AhE KSR AWK XXX RAR RN kkR kkd AAR AEX A% kR AKE AER RAR KEA EAR REA wak wA¥ Waw
-

UREXARERERRERE
« *
* E3 *
N *
AR ERRAREARERD <
f
OUTPUT CONTROL VARIABLES N
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

FEE AER RRE Rk WAE Ak Ehk AAA AXA RAR ARE RAE XXX kkk ARN AEE AR LR AW RAR AAK AFT AR ARR wdkd RN KRR ARE RRA BkA
3

FERREAARRRRR S,
* *

A Fll * <
' *
ARERXWARARRRAR

OUTPUT CONTROL VARIABLES

IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL 1
QSCAL 0 HYDROGRAPH PLOT SCALE
IPNCH 0 PUNCH COMPUTED HYDROGRAPH
IouUT 22 SAVE HYDROGRAPH ON THIS UNIT
ISAVL 1 FIRST ORDINATE PUNCHED OR SAVED s
ISAV2 900 LAST ORDINATE PUNCHED OR SAVED
TIMINT 033 TIME INTERVAL IN HOURS

wRE EAR AEE REW WAA KWW ARR kkk RAT AER AEE KT AR WA Rk RRd AR KA RAR warw ARA AW FREE ARR AL AkR AAT AN ANY ARR

v
-

ARREAEREEATRAL
z *
* F2 * +
* "
RRAAKEREERERRR

OUTPUT CONTROL VARIABLES

IPRNT S PRINT CONTROL s
IPLOT 0 PLOT CONTROL
QSCAL O HYDROGRAPH PLOT SCALE -
IPNCH 0 PUNCH COMPUTED HYDROGRAPH s
IOUT 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

3

K3

AAE FER BER RAK KRE AEE EXE GRR AR XA AR AR AR ARR AkE ARE REE FAL kES AWR whd RRd AAR ARE AR AAF WRE RAE XAR RWE

RERAAAAAANTEER
P *
* F3 =*
% *
sERRkRRRRKER AR

OUTPUT CONTROL VARIABLES '
IPRNT S PRINT CONTROL
IPLOT 0 PLOT CONTROL
Page 7



EX-2 OHl
QSCAL O HYDROGRAPH PLOT 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

Ak ERH RRE kAR RER Rk KEE bk d Ak AAR A wed RRR AWR Rdk Rk bk A AW Wk R AR R R A AR R R R el R AR ARW

REBERRTRULAAAN
* «
109 KK * G *
- *
ARRAERERRXAREN
115 KO OUTPUT CONTROL VARIABLES )
IPRNT S PRINT CONTROL
1PLOT 0 PLOT CONTROL *
QSCAL 0 HYDROGRAPH PLOT SCALE
IPNCH 0 PUNCH COMPUTED HYDROGRAPH ’
I0UT 22 SAVE HYDROGRAPH ON THIS UNIT
1SAV1 1 FIRST ORDINATE PUNCHED OR SAVED .
ISAV2 900 LAST ORDINATE PUNCHED OR SAVED
TIMINT - 033 TIME INTERVAL IN HOURS \

+

AWE REE ARE REE AR KWW WEW WS A AR Akk Ak Akd AR AW kR WA kst RWR AR AR RAR FAE ERWE AAR ASR AR AW RRR RAK ARE AAE kkY

r
-

ktrd ke XR
* * .
116 KK * HL * .
* *
FRAALAET AR N .
122 ko OUTPUT CONTROL VARIABLES >
IPRNT 5 PRINT CONTROL .
IPLOT 0  PLOT CONTROL -
QSCAL ] HYDROGRAPH PLOT 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

+

REE hRE kkr hhd AAE RAE KRR AAE RRT Aew RRE WRE RAF Ak Rkd kA ARk fkk kR AAk ARE kAR kkk dkd RER AR Ak AAR R4% RAX KAR AEE kAR
B
«

BHRE RISk RRART
* "
123 ke * W
* * N
M RHAEARRRRPARFE -

129 ko OUTPUT CONTROL VARIABLES

IPRNT « S5 PRINT CONTROL .
IPLOT 0 PLOT CONTROL
' QSCAL 0  HYDROGRAPH PLOT SCALE
IPNCH 0  PUNCH COMPUTED HYDROGRAPH
“ 1ouT 22 SAVE HYDROGRAPH ON THIS UNIT -

13AV1 1 FIRST ORDINATE PUNCHED OR SAVED

" I$AV2 900 LAST ORDINATE PUNCHED OR SAVED

TIMINT 033 TIME INTERVAL IN HOURS »

«

HRY RAE KRR KK KAR RAR FEX ERR AAk kkk ANk kkR AAR AER AEk AAT AR FAR ARY EAR AAY AER AAE AAA EEE kAR AT TR wad AAd Awd AER kEw

ERRRKKAKEL L RS T
‘. >

130 KK " I ¥
* Y

ARKRARERRAXERT

136 kO

1PLOT 0 PLOT CONTROL
QsCAL 0 HYDROGRAPH PLOT SCALE
IFNCH 0 PUNCH COMPUTED HYDROGRAPH
10UT 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

-

QUTPUT CONTROL VARIABLES
IPRNT S

PRINT CONTROL

HRR REE RAE ERE KRR ANk ARF BEE AR AAA AWE AAE RAE AWE REE kA kR AR AAR ARk WEE WA R weR ddd mdE dhd AT kkk Ak Aokd kEE kdd AkR

PEEAARARERRAER
* *
140 KK * 3 *
* *
WEBETRERRRARAR
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146 Ko QUTPUT CONTROL VARIABLES
IPRNT S

IPLOT U]

QSCAL 0

IPNCH 0

I0UT 22

ISAVL 1

ISAV2 900

TIMINT 033

EX-2 OHl

PRINT CONTROL

PLOT CONTROL

HYDROGRAPH PLOT SCALE

PUNCH COMPUTED HYDROGRAPH

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

RRE HAR KAX AER FRR RFF AAX kdE AL FEE RkE RATK Rk SR WEE kAR ARA RAT AAR ANR kR hdd ARk kR ARE FEd kAR AWW AR AkR ARE AkR AR

REEEEARRGRARRSE
3 ®
147 kK * K *
* *
hkEAAREAAFER DY
153 KXo QUTPYT CONTROL VARIABLES
IPRNT S
IPLOT 0
QSCAL 0
IPNCH 0
IOUT 22
ISAV1 1
ISAV2 900
TIMINT 033

PRINT CONTROL

PLOT CONTROL

HYDROGRAPH PLOT SCALE

PUNCH COMPUTED HYDROGRAPH

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

WEA WAY AEE RRR Wk ARE AL TEY AR WWX AR kAR kAR KRR RAR AEX AAW kdk ARR kkk RhA SRS AEk AAd AAR AAR KRN AR Ker wak kRk RAh AR

HRARREHERRREER
% *
154 Kk * L *
* *
RERARRARRAR IR

160 KO OUTPUT CONTROL VARIABLES

IPRNT 3

IPLOT 0

QSCAL 4]

IPNCH [}

10UT 22

ISAVL 1

ISAV2 900

TIMINT 033

PRINT CONTROL

PLOT CONTROL

HYDROGRAPH PLOT SCALE

PUNCH COMPUTED HYDROGRAPH

SAVE HYDROGRAPH ON THIS UNIT f
FIRST ORDINATE PUNCHED OR SAVED

LAST ORDINATE PUNCHED OR SAVED

TIME INTERVAL IN HOURS

Wk Akd kA REA wdw kxR kR AEE RRR AR kwk AR ARk AR FAR RS AR R AR R AR wkk Rhk kkk kR RER AR ARE ARG RA% SAA kAd hdw

HRARAARAREXTES
* "
161 KK * Mo
* ®
HEREAKRNAKABES

167 ko ouTPYT CONTROL VARIABLES

IPRNT 5

IPLOT ]

QSCAL )

IPNCH 0

iouT 22

ISAV1 1

ISAV2 900

TIMINT 033

PRINT CONTROL._

PLOT CONTROL

HYDROGRAPH PLOT SCALE

PUNCH COMPUTEDR HYDROGRAPH

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

AW KEN KRR ARR ARk Krd AR AAR AAEX AAE RAA ARk RKA KK AAE AER RAN KRR ARY WAR Wk FRR WWE AW RRT AR DRSS SR aak 44k AAA FAE BAR

EEREERRRARFAL
*

168 KK * N *
* *
ARRKIRIKARARAR

£
*

174 Ko OUTPUT CONTROL VARIABLES
IPRNT 5

IPLOT 0
QSCAL 0

IPNCH 0
IouT 22
ISAVL 1
ISAV2 900
TIMINT 033

PRINT CONTROL

PLOT CONTROL

HYDROGRAPH PLOT SCALE

PUNCH COMPUTED HYDROGRAPH

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

AN Ak FAT REE KRR kEr WHR AR AAF Adp kkt Ak KWE EER XEW XA AR kAk ARE KRN ARE hAE RAE AAE ARk Ak AkE kkdk paw AR kkE ANE KAR

ARAARARAEARRER
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>

175 kK

181 xo

wdk kAR wae

182 Kk

188 ko

kEE Ry AR

192 kk

198 xo

AER Ean SRS

EX-2 OH1
* *
* o *
* *
AEkT AT ERAAS RN
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
ISAV1 1 FIRST ORDINATE PUNCHED OR SAVED
15AV2 900 LAST ORDINATE PUNCHED OR SAVED
TIMINT 033 TIME INTERVAL IN HOURS

AR KRR RHY AX* kFE kkk HAE ERR HEY Sk KA Fhd kA AEE kD AAE AAA RRW RRN AR ARk REE AEE ARE SRR A%E ARR Ak Ak AAR

AR ERKARERNE kT
* *
" p ¥
* #
RhEkREEARREERRE

OUTPUT CONTROL VARIABLES

IPRNT S PRINT CONTROL

IPLOT 0 PLOT CONTROL

QSCAL 0  HYDROGRAPH PLOT SCALE

IPNCH 0 PUNCH COMPUTED HYDROGRAPH

10UT 22 SAVE HYDROGRAPH ON THIS UNIT
ISAV1 1 FIRST ORDINATE PUNCHED OR SAVED
ISAV2 900 (AST ORDINATE PUNCHED OR SAVED
TIMINT 033 TIME INTERVAL IN HOURS

AER kkd KRN AU Add BRR WA W R 2l RRd dAR A R R KWW R RRW R R SRR R RAR Rk AR RRW KRk RWd ks el ewst

HERAUNAETRRRLNN
* *
* Q *
* ®
EEAXEEANARAAEE

OUTPUT CONTROL VARIABLES

IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0  HYDROGRAPH PLOY 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

TRA FEE ARE AR EAE RAN AAR WAR WEX AAT ARE ALY AAE FRL ARE R d AR AL AN AT AAE AR AAR ARET Ahh AR AR RRE KEN AW

HRRAUAR LT AR RIS
u *
189 kx * R *
* *
E2 2222320t 2 222
205 ko OQUTPUT CONTROL VARIABLES
IPRNT S PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0  HYDROGRAPH PLOT SCALE
IPNCH Q0 PUNCH COMPUTED HYDROGRAPH
I0UT 22 SAVE HYDROGRAPH ON THIS UNIT
ISAV1 1 FIRST ORDINATE PUNCHED OR SAVED
1SAV2 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
6-HOUR 24-HOUR 72-HOUR
HYDROGRAPH AT
Al 43 333 6 1 1 08
HYDROGRAPH AT
A2 20 330 2 1 ] 04
HYDROGRAPH AT
Bl 16 327 2 0 [} 03
HYDROGRAPH AT
82 21 3 43 3 1 1 05
2 COMBINED AT
COMBB 34 333 5 1 1 08
HYDROGRAPH AT
Page 10
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+ C 16 3 30
HYDROGRAPH AT

+ [+ 16 337
HYDROGRAPH AT

+ El 24 3 47
HYDROGRAPH AT

+ €2 25 330
2 COMBINED AT

+ COMBE 45 337
6 COMBINED AT

+ CLEAR 174 333
HYDROGRAPH AT

+ E3 5 320
HYDROGRAPH AT

+ F1 18 337
HYDROGRAPH AT

+ F2 8 3 30
HYDROGRAPH AT

+ F3 7 3 30
HYDROGRAPH AT

+ G 7 3 40
HYDROGRAPH AT

+ H1 26 343
HYDROGRAPH AT

+ H2 29 3 47
HYDROGRAPH AT

+ . I 13 333
8 COMBINED AT

+ CLEAR 105 3 37
HYDROGRAPH AT

+ J 17 320
HYDROGRAPH AT

+ K 9 313
HYDROGRAPH AT

+ L 7 317
HYDROGRAPH AT

+ M 6 320
HYDROGRAPH AT

+ N 7 320
HYDROGRAPH AT

. 0 2 317
HYDROGRAPH AT

+ P 5 317
8 COMBINED AT

+ CLEAR 134 333
HYDROGRAPH AT

+ Q 3 313
HYDROGRAPH AT

+ R 89 3 30

21

10

€x-2 oHl ) o 03
1 0 03
1 1 06
1 1 05
2 1 1
6 5 37
0 0 o1
1 0 04
0 0 o1
0 0 o1
0 0 02
1 1 06
1 1 o7
0 0 03
4 3 24
0 0 02
o 0 o1
0 0 o1
0 0 01
0 0 o1
0 0 0o
0 0 01
5 4 3t
0 0 00
3 2 15

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

ISTAQ ELEMENT DT PEAK TIME TO
PEAK
(MIN) (CFs) (MIN)

FOR STORM = 1 STORM AREA (SQ MI) =
Al MANE 186

01
43 40 201 06

INTERPOLATED TO
COMPUTATION INTERVAL

VOLUME oT PEAK TIME TO
PEAK
(IN) (MIN) (cFs) (MIN)
63 2 00 43 09 200 00

CONTINUITY SUMMARY (AC-FT) - INFLOW= O0QQ0E+00 EXCESS= 2833E+01 OUTFLOW= 2811E+01 BASIN STORAGE=

FOR STORM = 1 STORM AREA (SQ MI) = 01
A2 MANE 2 00 20 40 197 76

63 2 00 20 32 198 00

CONTINUITY SUMMARY (AC-FT) - INFLOW= O00OE+00 EXCESS= 1214E+01 QUTFLOW= 1205E+01 BASIN STORAGE=

FOR STORM = 1 STORM AREA (SQ MI) = oL
Bl MANE 2 00 15 93 195 89

63 2 00 15 93 196 00

CONTINUITY SUMMARY (AC-FT) - INFLOW= OOOCE+00 EXCESS= 9106E+00 QUTFLOW= 9030E+00 BASIN STORAGE=

FOR STORM = 1 STORM AREA (SQ MI) = o1
B2 MANE 177 21 18 206 52

63 2 00 21 08 206 0C
Page 11
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(aN)

63

1422e-02 PERCENT ERROR=

63

4691E-03 PERCENT ERROR=

63

2704E-03 PERCENT ERROR=

63



N B == 4 U = = D EE s
2 '

ol Em s s

EX-2 OHl
CONTINUITY SUMMARY (AC-FT) - INFLOW= O000E+00 EXCESS= 1686E+01 OUTFLOW= 1676E+01 BASIN STORAGE= 1425E-02 PERCENT ERROR=

FOR STORM = 1 STORM AREA (sq MI) = 01
[of 18 16 24 197 74 63

N

00 16 24 198 00 63
CONTINUITY SUMMARY (AC-FT) - INFLOW= OO0COE+00 EXCESS= 1012+01 OUTFLOW= 1004E+01 BASIN STORAGE= 4595€-03 PERCENT ERROR=

FOR STORM = 1 STORM ARiA (sq MI) =
>}

01
16 01 201 93 63 00 16 00 202 00 &3

N

CONTINUITY SUMMARY (AC-FT) - INFLOW= O000E+00 EXCESS= 1147E+01 OUTFLOW= 11396401 BASIN STORAGE= 6731E-03 PERCENT ERROR=

FOR STORM = 1 STORM AREA (SQ MI) =

01
E1l MANE 18 24 22 208 02 63 00 24 21 208 00 63

N

CONTINUITY SUMMARY (AC-FT) - INFLOW= O0000E+00 EXCESS= 2057E+01 OUTFLOW= 2046E+01 BASIN STORAGE= 1B22E-02 PERCENT ERROR=

FOR STORM = 1 STORM AREA (SQ MI) =

01
E2 MAN 2 0 25 67 199 33 63 00 25 49 198 00 63

N

CONTINUITY SUMMARY (AC-FT) - INFLOW= 0000E+00 EXCESS= 1551E+01 OUTFLOW= 1540€+01 BASIN STORAGEx 6121€-03 PERCENT ERROR=

FOR STORM = 1 STORM AREA (SQ MI) = 01
E3 MANE 93 5 49 192 15 63 2 00 5 47 192 00 63

CONTINUITY SUMMARY (AC~FT) - INFLOW= OOQ0E+00 EXCESS= 2698£+00 OUTFLOW= 2681E+00 BASIN STORAGE= 6786E-04 PERCENT ERROR=

FOR STORM = 1 STORM AREA (SQ MI) 01
F1 MANE 19 18 10 202 12 63 2 00 18 09 202 Q0 63

CONTINUITY SUMMARY (AC-FT) - INFLOW= OOQOE+00 EXCESS= 1214€+01 OUTFLOW= 1207E+01 BASIN STORAGE= 5783€-03 PERCENT ERROR=

FOR STORM = 1 STORM AREA (SQ MI) = 01
F2 MANE 17 8 06 198 12 63 2 00 8 06 198 00 63

CONTINUITY SUMMARY (AC~FT) - INFLOW= OOOOE+00 EXCESS= 4722E+00 OUTFLOW= 4691E+00 BASIN STORAGE= ,1312E-03 PERCENT ERROR=

FOR STORM = 1 STORM AREA (SQ MI) = 01
F3 MANE 10 7 10 197 64 63 2 00 7 09 198 00 63

CONTINUITY SUMMARY (AC-FT) - INFLOW= OO00CE+00 EXCESS= 4385E+00 OUTFLOW= 4359E+00 BASIN STORAGE= 1862E-03 PERCENT ERROR=

FOR STORM = 1 STORM AREA (SQ MI) = oL
G MANE 10 6 92 203 91 63 2 00 691 204 00 63

CONTINUITY SUMMARY (AC-FT) - INFLOW= OO0OQE+00 EXCESS= 5396E+00 OUTFLOW= 5363E+00 BASIN STORAGE= 4299E-03 PERCENT ERROR=

FOR sro;n = 1 STORM AREA (SQ MI) =
H

0l
MANE 2 0 25 66 205 92 63 00 25 63 206 00 63

N

CONTINUITY SUMMARY (AC-FT) - INFLOW= 0000£+00 EXCESS= 1990E+01 OUTFLOW= 1875E+01 BASIN STORAGE= 1494E-02 PERCENT ERROR=

FOR STORM = 1 STORM AREA (SQ MI) = 01
H2  MANE 2 0 29 40 208 72 63 2 00 29 35 208 00 63

CONTINUITY SUMMARY (AC-FT) - INFLOW= OO0OQE+00 EXCESS= 2428E+0l OUTFLOW= 2411E+01 BASIN STORAGE= 2200€-02 PERCENT ERROR=

FOR STORM = 1 STORM AREA (SQ MI) = 123
I MANE 17 13 52 198 63 63 2 00 13 43 200 00 63

CONTINUITY SUMMARY (AC-FT) - INFLOW= OO0OQE+00 EXCESS= 84326400 OUTFLOW= B8364E+00 BASIN STORAGE= 3859£-03 PERCENT ERROR=

FOR STORM = 1 STORM AREA (so MI) = 01
J  MAN 17 19 192 27 63 2 00 17 19 192 00 63

CONTINUITY SUMMARY (AC-FT) - INFLOW= OO00E+00 EXCESS= B8095E+00 OUTFLOW= 8051E+00 BASIN STORAGE= 1749E-03 PERCENT ERROR=

FOR STORM = 1 STORM AREA (SQ MI} = 01
K MANE 8 95 187 64 63 2 00 8 90 188 Q0 63

CONTINUITY SUMMARY (AC-FT) - INFLOW= O0O00E+00 EXCESS= 3035E+00 OUTFLOW= 3024€+00 BASIN STORAGE= 2356E-04 PERCENT ERROR=
FOR STORM = 1 STORM AREA (SQ MI) = 01
L MANE 71 723 190 82 63 2 00 7 18 190 00 63
pPage 12



~ Leeed £l

K
¥

. c .

EX-2 OH1
CONTINUITY SUMMARY (AC-FT) - INFLOwW= O000E+00 EXCESS= 3035400 OUTFLOW= 3020£+00 BASIN STORAGE=

FOR STORM = 1 STORM AREA (5Q MI) =
133 5

01
M MANE 68 193 42 63 2 00 5 63 132 00

CONTINUITY SUMMARY (AC-FT) ~ INFLOW= O000E+00 EXCESS= 269BE+00 OUTFLOW= 2683E+00 BASIN STORAGE=

’
FOR STORM = 1 STORM AREA (SQ MI) =
N MANE 163 7

oL
42 191 98 63 2 00 7 42 192 00

CONTINUITY SUMMARY (AC-FT) - INFLOW= OOQOCE+00 EXCESS= 3373E+00 OUTFLOW= 3352E+00 BASIN STORAGE=

FOR STORM = 1 STORM AREA (SQ MI) = N
0 MANE 44

01
2 47 . 189 94 63 2 00 2 45 190 00

3

CONTINUITY SUMMARY (AC-FT) - INFLOW= OO0OE+00 €XCESS= 9781E-01 OUTFLOW= 9730€-01 BASIN STORAGE=

FOR STORM = 1 STORM AREA {SQ MI) = 01
P _MANE 62 525 190 85 63 2 00 5 18 180 00
CONTINUITY SUMMARY (AC-FT) - INFLOwW= OOO0E+00 EXCESS= 2327E+00 OUTFLOW= 2314E+00 BASIN STORAGE=

FOR STORM = 1 STORM AREA (SQ MI) = * 01
Q 39 306 187 56 63 2 00 3 00

188 00
CONTINUITY SUMMARY (AC-FT) - INFLOW= OO00E+00 EXCESS= 1079E+00 QUTFLOW=* 107SE+00 BASIN STORAGEw

' FOR STORM = 1 STORM AREA (SQ MI) =
R MANE 1 84

01
89 97 197 31 63 2 00 89 03 198 00

CONTINUITY SUMMARY (AC-FT) - INFLOW= OOOOE+00 EXCESS= 5059E401 QUTFLOW= 5017E+01 BASIN STORAGE=

*%% NORMAL END OF HEC-1 ***

Page 13

4446E-04 PERCENT ERROR=

63

6045E-04 PERCENT ERROR=

63

5862€-04 PERCENT ERROR=

63

1338£-04 PERCENT ERROR=

63

4631E-04 PERCENT ERROR=

63

9685£-05 PERCENT ERROR=

63

1598E-02 PERCENT ERROR=
)
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JUN
VERSION 4 1

*
*
*
* RUN DATE
*®
*

R s = e
2
3

K

FLOOD HYDROGRAPH P?‘S:;SGE (HEC-1)

04MAY06 TIME 17 47 14

ERRRERNARRIARRANA RN AR R R SRR RAR AR R ARAALE

‘II" '

EX-10 OH1
PEE AR R AR EEERAIARARRARARRRERERECRRRRARS .

*
*
*
®
*
*
"
"

X X X
XX x
XX

X
X
JO00XXXX XXX X
X
X

XX x
XXX
x X

‘lIII. X

AR AR AR NN LR AR LR E AR R A RN AANNANAR

* =
* U S ARMY CORPS OF ENGINEERS *
* HYDROLOGIC ENGINEERING CENTER *
* 609 SECOND STREET *
* DAVIS, CALIFORNIA 95616 ®
* (916) 756-1104 *
* *
* n

FRREEEERARARART AR RN IIRRARSET RN AR b N

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73), HECLGS, HECIDB, AND HECIKW
THE DEFINITIONS OF VARIABLES ~RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUY STRUCTURE

THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81 THIS IS THE FORTRAN77 VERSION

-
[
z
m

-
=
QWA WVIE W =

RERE

- e
.

NN N N RS

NN HW

&

vinund
N OB

¢

.

HEC-1 INPUT
10 1 27 3 4 s
D HEC-1 MODEL FOR SERENOC CANYON
1D 10-YEAR, 6-HOUR STORM
piv) RAINFALL FROM NOAA ATLAS
I0 SCS CURVE NUMBER SOIL LOSS PARAMETERS
ID KINEMATIC WAVE HYDROGRAPH ROUTING
ID EXISTING CONDITIONS
I
0 PREPARED BY WOOD/PATEL, 8 4 2004
10 . FILE NAME  EX-100 DAT
ID
*DIAGRAM
IT 2 t 900
I0 S 1
o 01
PH 0 52 0 99 1 64
KK Al
KM RUNOFF FROM SUB-BASIN Al
BA 084
LS 88
UK 260 025 015 100
RK 3520 023 032 TRAP
KO 22
KK A2
KM RUNOFF FROM SUB-BASIN A2
BA 036
LS 88
UK 235 025 015 100
RK 2000 02 032 TRAP
KO 22
KK 81
KM RUNOFF FROM SUB-BASIN Bl
BA Q27
Ls 88
UK 200 025 0 15 100
RK 2500 028 032 TRAP
Ko 22
KK B2
KM RUNOFF FROM SUB-BASIN B2
BA 050
LS 88
UK 400 025 0 15 100
RK 2340 024 032 TRAP
KK COMBB
KM couanzds SECTIONS Bl AND 82
HC
KO 22

HEC-1 INPUT
0 1 2 3 4 S
KK C '
KM RUNOFF FROM SUB-BASIN C
BA 03
LS 88
UK 250 023 0 15 100
RK 1570 017 032 TRAP
Ko 22
KK (3}
KM RUNOFF FROM SUB-BASIN D
BA 034
LS 88

Page 1
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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

LOSS RATE GREEN AND AMPT INFILTRATION
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EX-10 OH1
300 02 0 15 100
1425 014 032 TRAP 6 5
22
El
RUNOFF FROM SUB-BASIN £1
061
400 02 015 100
2050 013 032 TRAP 7 ]
22
E2
RUNOFF FROM SUB-BASIN E2
046
88
200 02 015 100
2370 013 032 “?; 10 S
COMBE
comsnie SECTIONS E1 AND E2
22
CLEAR
CLEARsﬂYDROGRAPH STACK
E3
RUNOFF FROM SUB-BASIN E3
Q08
88
175 Q25 0 15 100
750 032 032 TR:Ztg 6 5
HEC-1 INPUT
1 2 3 4 S 6 7
F1
RUNOFF FROM SUB-BASIN F1
036
38
225 018 0 15 100
2500 012 032 TRAP 7 5
22
F2
RUNGFF FROM SUB-BASIN F2
014
88
200 018 0 15 100
1440 028 032 TRAP 6 5
22
F3
RUNOFF FROM SUB-BASIN F3
013
88
225 018 0 15 100
850 026 032 TR%; 1 S
G
RUNOFE FROM SUB-BASIN G
¢ 016
88
400 025 0 15 100
720 022 032 TRAP 4 5
22
H1
RUNOFF FROM SUB-BASIN H1
059
88
375 Q25 0 1§ 100
2210 018 032 T'Ué\g 8 3
H2
RUNOFF FROM SUB-BASIN W2
072
88
400 025 015 100
3480 019 032 TRAP 12 S
22
I
RUNOFF FROM SUB-BASIN I
025
88
225 Q2 0 15 100
2100 026 032 TRAP 10 5
HEC-1 INPUT
1 2 3 4 5 6 7
22
CLEAR
CLEARSHYDROGRAPH STACK
Page 2
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INPUT
LINE

NO
15

22

29

36

42

48

53

J
RUNOFF FROM SUB-BASIN J
024

145
965

K
RUNOF¥
009

81

715

L
RUNOFF
009
13
450

M
RUNOFF
008
137
750

N
RUNOFF
01

117

1036

[e]
RUNOFF
0029

108
174

P
RUNOEF
0063

133
354

CLEAR

88
02
026

0
015
032

FROM SUB~-BASIN K

88
025
022

0
015

032

FROM SUB~BASIN L
0

88
018
012

015
032

FROM SUB-BASIN M

88
018
012

0
0 15
032

FROM SuB-BASIN N

0
015
032

33
018
012

FROM SUB-BASIN ©
0

88
02
014

015
032

FROM SUR-BASIN P

88
02
014

0
015
032

CLEARSHYD ROGRAPH STACK

Q
RUNOFF FROM SUB-BASIN Q
0032

86
160

02
014

0
0 15
032

R
RUNO;F FROM SUB-BASIN R
5

180
4300

88
025
023

015

032

SCHEMATIC DIAGRAM OF STREAM NETWORK
(--->) DIVERSION OR PUMP FLOW

140 KK
141 KM
142 BA
143 LS
144 UK
145 RK
146 Ko
147 KK
148 KM
149 8A
150 LS
151 UK
152 RK
153 Ko
154 KK
155 KM
156 8A
157 LS
158 UK
159 RK
160 KO
161 KK
162 KM
163 BA
164 LS
165 UK
166 RK
167 KO
168 KK
169 KM
170 BA
171 LS
172 UK
173 RK
174 Ko
17% KK
176 KM
177 BA
178 LS
179 UK
180 RK
181 KO
LINE ID
182 KK
183 LC
184 BA
185 LS
186 UK
187 RK
188 KO
189 KK
190 KM
191 HC
192 KK
193 KM
154 BA
195 LS
196 UK
197 RK
198 KO
199 KK
200 KM
201 BA
202 LS
203 UK
204 RK
205 KO
206 2z
(V) ROUTING
{ ) CONNECTOR
Al

A2

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

Bl

COMBB

82

EX-10 OH1
100
TRAP 5
22
100
TRAP S
22
100
TRAP s
22
100
TRAP 4
22
100
TRAP S
22
100
TRAP 4
22
HEC-1 INPUT
4 5 6
100
TRAP 5
22
100
TRAP 4
22
100
TRAP 15
22

Page 3
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Gl em .

60

67

74

78 CLEAR

81 £3

88

95

102

109

116

123

130

137 CLEAR

140

147

154

168

175

182

189 CLEAR

192

199

Ex-10 ol
€1
€2
COMBE
FL
F2
F3
G
H1
3
K
L
M
N
Q
R

(***) RUNOFF ALSO COMPUTED AT THIS LOCATION
IR EAAN A AR ERERRAAARACRTREA AN S RARAERAAAY

* *
*  FLOOD HYDROGRAPH PACKAGE (HEC-1) *
* JuN 1998 *
* VERSION 4 1 *
* *
* RUN DATE O4MAYOS TIME 17 47 14 *
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
EXISTING CONDITIONS
PREPARED BY WOOD/PATEL, 8 4 2004
FILE NAME  EX-100 DAT
12 10 OUTPUT CONTROL VARIABLES
IPRNT S PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0  HYDROGRAPH PLOT SCALE
7 HYDROGRAPH TIME DATA
NMIN MINUTES IN COMPUTATION INTERVAL
IDATE 1 0 STARTING DATE
LTIME 0000 STARTING TIME
NQ 900 NUMBER OF HYDROGRAPH ORDINATES

Page 4

H2

ERRAEERAAARETRRCAI AT AR XL RN RAAR R AL L dd

* U S ARMY CORPS OF ENGINEERS *
* HYDROLOGIC ENGINEERING CENTER *
* 609 SECOND STREET *
* DAVIS, CALIFORNIA 95616 *
. (316) 756-1104 *
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NDDATE 2
NDTIME
ICENT

EX-10 OH1
ENDING DATE

0
0558 ENDING TIME
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

13 10 INDEX STORM NO 1
STRM 2 29 PRECIPITATION DEPTH
TRDA 01 TRANSPOSITION DRAINAGE AREA
i4 PI PRECIPITATION PATTERN

00 00 oo 00 00
00 00 00 00 00
00 00 Q0 00 00
00 00 00 00 00
00 00 .00 00
00 00 00 00
01 01 0l 123 01
gl 01 0l 01 128
02 03 03 04 04
21 17 10 08 05
02 02 02 02 02
01 01 01 01 01
01 [ 01 01 00
00 Q0 00 00 00
00 00 00 00 00
00 00 00 00 oo
Qo 00 00 00 00
Qo 00 00 00 00

Rtk Ak ARE RAE NEE AAX AAR WRR RAT RhE AR AR WRW AXE ARG AkR kAR AAR RS AR AAN WRE ST WAY HEE WA AR WA RAF Ahh RRR WRR ARk

TAAR TR ARG I RN

* *
15 KK * Al *
* x
RAKEEERAARRAAS

21 Ko OUTPUT CONTROL VARIABLES

IPRNT 5

IPLOT 0

QSCAL 0

IPNCH 0

10UT 22

ISAVL 1

ISAV2 900

TIMINT 033

FhE ARE BEE XAE RER AAR AAE ARK kkd ARE kA EWA KRR RRA RAF KA KAF RAR AR EER WA AR WRE AW RER HWE AWH RRE RAE RAE RRF ARXR AEW

RERRAREAARERRR
* *
22 KK * A2 ®
* *
ARk hkkhkEkTAEhdk
28 KO OUTPUT CONTROL VARIABLES
IPRNT 5
IPLOT 0
QSCAL 0
IPNCH 0
IOUT 22
ISAVL 1
ISAV2 900
TIMINT 033

ERE RN ARR ARN AR ARR ARR ARE RRR RAA RER RAK ARE AW WAE AAA AAW SEE AR AR KRR RAE AAR FAN FRE AAR RAE EEE KRR RRR A% kwk RAN

HARXEARARRIARE

* *
29k * BL *
* *
RREREKARAR AR T L
35 ko OUTPUT CONTROL VARIABLES
IPRNT S
IPLOT o
QSCAL o]
TPNCH 0
IouT 22
ISAV1 1
ISAV2 900
TIMINT 033

PRINT CONTROL

PLOT CONTROL

HYDROGRAPH PLOT SCALE

PUNCH COMPUTED HYDROGRAPH

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

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

PRINT CONTROL

PLOT CONTROL

HYDROGRAPH PLOT SCALE

PUNCH COMPUTED HYDROGRAPH

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

Page 5
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- EX-10 oHl

WD RAW kkk AR AEE ARR kRN KEE WRE RRA kEF ARE KA KRR AEK RAR RWR KAN kAR ARk Rk ARk FAA EAXN AAE Ak WAR AkR kxR EAD ARK AR KRR

42 KK

45 KO

R WER hhk

46 KK

52 ko

®kRE KEE kkk

53 KK

59 Ko

AEX Eww dww

60 KK

66 KO

*hh RAE kkh

67 KK

73 ko

FREREEE KA AR A 4

* *
* coM8B ¥
» *
AARRRRARAXRIRAN

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
ISAVL 1 FIRST ORDINATE PUNCHED OR SAVED M
! ISAV2 900 LAST ORDINATE PUNCHED OR SAVED
TIMINT 033 TIME INTERVAL IN HOURS

FRR EAK dk REy WEE REE AEA AEE REE RRA AER WRH KKE RRR KR ARE RAR ARR AkE Ahk kkd EEY B4R Rdw AR Awd AAE KEE AXN KA

kA EhEEE AL RN KX -
* * *
* C *
* - .
RRREREE T RE ALY v
OUTPUT CONTROL VARIABLES .
IPRNT 5 PRINT CONTROL
1IPLOT 0 PLOT CONTROL .
QSCAL 0  HYDROGRAPH PLOT SCALE
IPNCH 0 PUNCH COMPUTED HYDROGRAPH
I0UT 22 SAVE HYDROGRAPH ON TRHIS UNIT
ISAV1 1 FIRST ORDINATE PUNCHED OR SAVED
ISAVZ 900 LAST ORDINATE PUNCHED OR SAVED
TIMINT 033 TIME INTERVAL IN HOURS

KRR WAY VAR RAF AKX AAR ARE RER AR KRR WRR KRR AL WRT AAA AAE AR KRE RAA hRE BEN AT AEY Awd gEW Wwd RRA kEF RRR kRk

EET AR R AR AR TR

* *
* D *
* *
DL L —— !

OUTPUT CONTROL VARIABLES &

IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL - 0  HYDROGRAPH PLOT SCALE 2
IPNCH 0 PUNCH COMPUTED HYDROGRAPH
I0UT 22 SAVE HYDROGRAPH ON THIS UNIT
15avl 1 FIRST ORDINATE PUNCHED OR SAVED
ISAV2 900 LAST ORDINATE PUNCHED OR SAVED
TIMINT 033 TIME INTERVAL IN HOURS

ke Hkk ARk kA AWE ARE Wd AAA ARE kEE XA AT ARA ANT NAA AAE wr Nwd AW ANE GWW FeR kAR RRd w4k RAR Wik Adk kkk Aew

AERKBRAAREAARS

" *

* El * s
* #

AXREARAENEAETL

OUTPUT CONTROL VARIABLES

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

15Av1 1 FIRST ORDINATE PUNCHED OR SAVED

ISAV2 900 LAST ORDINATE PUNCHED OR SAVED
TIMINT 033 TIME INTERVAL IN HOURS

WhE RAY ARE Akk RAE REE AUR ARY AAE REE FEA ART ARG RAE AR d RAX RRE AR WA RER FEd REE LEAE AAW khA AR AKR Akh AAR tkd

RAREEERERR G LSy
= * :
* E2 *
* *

HRRRIRERRAA RS

OUYPUT CONTROL VARIABLES

IPRNT S 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

Page 6
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EX-10 OHL
ISAV2 900 LAST ORDINATE PUNCHED OR SAVED 1
TIMINT 033 TIME INTERVAL IN HOURS

ERE RER AEE AXE KEE ERA EER kY ko ARE KRR AAR kkk ARt hER AEk RhkE Rkt kkk RRkS REE AEE KRR ARR KRRk dhkE Ahkd AR RAh ARR AEE Ahh kit

ARFEAAAATRARRR
* *
74 KK * COMBE * .
* *
HRAkRA A AERA TR
77 ko OQUTPUT CONTROL VARIABLES -
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 .
I5AVL 1 FIRST QRDINATE PUNCHED OR SAVED
ISAV2 900 LAST ORDINATE PUNCHED OR SAVED
TIMINT 033 TIME INTERVAL IN HOURS -

FEh AEE KXW ANA dkd AWR RRK kRE ARE REE AW REw RAE RRE kAR RAE RRE khk hAkTkkk kkR ARk kAk AAE RAT AAE AAR TAR RAW ww KW RWE waR

HRAERIRRRERARL ‘
* L
81 kK * €3 *
* * ,
TEREARRKARGRRAW
87 ko OQUTPUT CONTROL VARIABLES
I 5 PRINT CONTROL - .
IPLOT 4 ¢ PLOT CONTROL
QSCAL G 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

WAE ARE WAE RIT AAR ARE AR AAR FAN AWk AR RER ARk AAF KRR AR ARR AL ARF Ak kAR AR ARR WEs AAE ARR AR WK REE AR AR AR Rk
.

»

AREAELAETTARSR
S * *
88 KK * Fl *
£l *
*RREAAT AT RRS
94 xo OUTPUT CONTROL VARIABLES -
IPRNT S PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0 HYDROGRAFH PLOT SCALE
- IPNCH 0 PUNCH COMPUTED HYDROGRAPH .
T0UT 22 SAVE HYDROGRAPH ON THIS UNIT ,
ISAVL 1 FIRST ORDINATE PUNCHED OR SAVED A
: ISAV2 900 LAST ORDINATE PUNCHED OR SAVED , !
TIMINT 033 TIME INTERVAL IN HOURS

2
t
'

kAR kR FRA kwk AEE AR hkd kkR Ak Akk kRd £AE EEE AAE AEE XA REE AWE WRR KRR RRN Atk kkk Atk kAE AL XRE A AER AEET ARE KA AAR

HRARRERENERRRL
- *
95 KK * F2 ® .
* * k]
BRI RRXA AR ARG AR M
101 xo QUTPUT CONTROL VARIABLES !
IPRNT S PRINT CONTROL 1 M
. . IPLOT 0 PLOT CONTROL
QSCAL 4] 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

WRE KRR AAE AR Akk EET RET AL ARh AAR AR RAN RAN AR AAT AW ke ARR ARE Ak ddk EAA AR gk #2% kkdk RAF AWR Rk ART AkF WAW R

ARRRRARRRRERER

* *
102 KK * F3 *
* ¢ El
P L
108 ko OUTPUT CONTROL VARIABLES .
IPRNT 5 PRINT CONTROL .
IPLOT 0 PLOT CONTROL

Page 7 ‘
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kW kkk hkw

109 kK

115 ko

kR hkk kAR

116 KK

122 ko

RER KRR kkk

123 KK

129 xo

*AR Akk REX

130 KK

136 ko

kW wAE EAF

140 kK

EX-1Q OH1
QSCAL 0  HYDROGRAPH PLOT 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

RAE AAE KR AR WEW kkd AR Ehk AF kAR RRE AR KRR RRR RhE KAR WA kAR RRE RWR KRR RER AR AAR RRR XAR AAR RhE ARR kkk

EAREEEREARRATS
* *
* G *
w *
AREREA XA RAITR

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
1SAV2 900 LAST ORDINATE PUNCHED OR SAVED
TIMINT 033 TIME INTERVAL XN HOURS

AEEk KEE kEk AAN REN AR Rdkd BRR kkk kEkk AT AER AR WAR AWk kkA kAR kR Akk kRk AkR Rkk Rkk kEkk XRF Rkt AR REE AEY kR

ARETREREARLTHR
* *
* H1 *
3 *
AERAARASEEAAXD

OUTPUT CONTROL VARIABLES
IPRNT 3 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
ISAV2 900 LAST ORDINATE PUNCHED OR SAVED
TIMINT 033 TIME INTERVAL IN HOURS

dkR kAL ARE WEE ERA RXW XEW AWk RRE RRE WEK AR AhE AAE KA AEN AR R R Rwd R RRR SR RRR RRY AR WA AR RWE WA

AAEREEARRRAARY
* *
" H2 *
x *
EREARAAAARANIR

OUTPUT CONTROL VARIABLES
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
I5AVL 1 FIRST ORDINATE PUNCHED OR SAVED
ISAV2 900 LAST ORDINATE PUNCHED OR SAVED
TIMINT 033 TIME INTERVAL IN HOURS

wEk GRR HRE AFE kEE KAk Akk kRE EAE AR KRR hRE RAT AR AW WEW ARE KRR AW kdk kkE kkh kkk kAk kAk kkk dkk AR ARA AER

KRR KK AT EEEL
" *
* T ¥
*

EEERRAAARAAEET

QUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL

IPLOT 0 PLOT CONTROL
QSCAL 0  HYDROGRAPH PLOT SCALE
IPNCH 0 PUNCH COMPUTED HYDROGRAPH
fouT 22 SAVE HYDROGRAPH ON THIS UNIT
15AV1 1 FIRST ORDINATE PUNCHED OR SAVED
I5AV2 900 LAST ORDINATE PUNCHED OR SAVED
TIMINT 033 TIME INTERVAL IN HOURS

AW AR ARA FAE RXE AR AAE ARE AFE Adk ARG RXkd kA E AEA AR ARY AWR A AR RAE 2R kA hkk AeW WRR FRS RRE et wRE de

AARRERR TR AR AE
* *
* 3 *
* *
AEHRKF AR IR IEFR

Page 8
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146 kO OUTPUT CONTROL VARIABL?S

IPRNT

IPLOT 0
QSCAL 0
IPNCH 0
I0UT 22
ISAV1 1
ISAVZ 900
TIMINT 033

Ekdk KhkE FEE AAW KAk dhh RRE W e wRR R

RERRAERRAARRRR
* *
147 KK * K *
* *
EAERREEEERRARE

153 Ko OUTPUT CONTROL VARIABLES
IPRNT 5

IPLOT ]
QSCAL 0
IPNCH 0
I0UT 22
ISAV1 1
ISAV2 900
TIMINT 033

EX-10 OHl

PRINT CONTROL

PLOT CONTROL

HYDROGRAPH PLOT SCALE

PUNCH COMPUTED HYDROGRAPH

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

R ARE RAN EXE AAR ARE AkE Rk XX AAR AAR AAE AWk wRR ARF AR kR kkk kAR AR EA kAR Akk

PRINT CONTROL

PLOT CONTROL

HYDROGRAPH PLOT SCALE

PUNCH COMPUTED HYDROGRAPH

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

KR RAR AAE AkR KA AAR AAR RAE RAE AAE KRN WA LRW WHE RRN AEA Atd AR AAR ARG RAN RER RAA AAE ARR RAN kAR RAK Ahk ARA RWR wAd ARS

ARERRRAERRRIAR
= *
154 KK * L o*
* *

EAXRARRERARELN

160 ko OUTPUT CONTROL VARIABL?S

IPRNT

IPLOT 0
QSCAL 0
IPNCH [
IouT 22
ISAV1 1
ISAV2 900
TIMINT 033

PRINT CONTROL

PLOT CONTROL

HYDROGRAPH PLOT SCALE

PUNCH COMPUTED HYDROGRAPH

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

WRR ARk RkE Akk AR KRN AR RAE RRK RAF ALA AAN RRN AR WRR kkh ARk kAR AN ARk AAR AAR FER AEE RAE ERE AER FAN AAR RAE RAR wRE ARE

KEAARAAA RSN AN
* L
161 KK * Mo*
* *
AERTRLTARNAN IR

167 Ko QUTPUT CONTROL VARIABLES

IPRNT 5

IPLOT 0

QSCAL 0

IPNCH 0

I0UT 22

ISAV1 1

ISAVZ 900

TIMINT 033

PRINT CONTROL

PLOT CONTROL

HYDROGRAPH PLOT SCALE

PUNCH COMPUTED HYDROGRAPH

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

WRE KA AAE kkk AAK ARG AR FhE EER KR XA kHE TAN ARE RRE ARN dfk AR AT RAE ARE AAk RhkR kAR AAk kXA FET AUR Rwd XAk dww AEy NAA

EERESEERRARARE
* *
168 KK * N *
* *
AARRASREAERRAN

174 kQ OUTPUT CONTROL VARIABLES

IPRNT

IPLOT 0
QSCAL 0
IPNCH 0
IouT 22
ISAV1 1
ISAV2 900
TIMINT 033

AEE AEE ARE AAF BRXE wRR ARA AR KWW ARX ok

REXERRERAATAER

PRINT CONTROL

PLOT CONTROL

HYDROGRAPH PLOT SCALE

PUNCH COMPUTED HYDROGRAPH

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

X RAK AR REE HAE RAk AAE kkh kW AWE RRE AKR XRR RAE KR ARk AAR AAE ARd FEE AT AR ARK

Page 9
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£X~10 OH1
* *
175 KK * o *
* *
RANRNAARNRETREX
181 Ko OUTPUT CONTROL VARIABLES
IPRNT S PRINT CONTROL
IPLOT 0  PLOT CONTROL
QSCAL € HYDROGRAPH PLOT SCALE
IPNCH 0 PUNCH COMPUTED HYDROGRAPH
IOUT 22 SAVE HYDROGRAPH ON THIS UNIT
1savl 1 FIRST ORDINATE PUNCHED OR SAVED
ISAV2 900 LAST ORDINATE PUNCHED OR SAVED
TIMINT 033 TIME INTERVAL IN HOURS

Rkk ARE AAN kAk kR KER AED BRN AAR Rk khk kA Wk SAd KNSR AR AR Ak otk Add AWk AEA WA RAW AR ARD REY Rk kkR AAE Akd A% Rdw

AAR KA RAARELRARY
* *
182 KK * P *
* *
AAERRARAREATEE
188 KO OUTPUT CONTROL VARIABLES
IPRNT S PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0 HYDROGRAPH PLOT SCALE
IPNCH 0 PUNCH COMPUTED HYDROGRAPH
10UT 22 SAVE HYDROGRAPH ON THMIS UNIT
Isavl 1 FIRST ORDINATE PUNCHED OR SAVED
ISAV2 900 LAST ORDINATE PUNCHED OR SAVED
TIMINT 033 TIME INTERVAL IN HOURS

AR REA AAY KRR REx RAE AAF ARA AAR ARE Ak kER REE AR ARl % Rkl R R KRR RAW RAE Rk FRR AAE AAk REE EA% RAR LAY WAk Ak ARk

wEEAAEANTERRNR
* *
192 kx * Q *
* *
*RARRARRIETLRES
198 ko0 OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
irLoT © 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 900 LAST ORDINATE PUNCHED OR SAVED
TIMINT 033 TIME INTERVAL IN HOURS

WWR FRE HAE ARE kkEk FAE AWA AR AkE RAE kkk ARR RRR AET AXE AAE RAE ARE AR REd AW Rkw @R AR XA AR AR AkR KRS AAE kAR RAX RAR

AEAAAARRNRA Y
* *
199 KK * R *
* *
KT HUAGWXREARRE
205 Ko OUTPUT CONTROL VARIABLES
IPRNT S 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
RUNOFF SUMMARY
FLOW IN CUBIC FEET PER SECOND
TIME IN HOURS, AREA IN SQUARE MILES
PEAK  TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN MAXIMUM TIME OF
OPERATION STATION FLOW PEAK AREA STAGE MAX STAGE
6-HOUR 24-HOUR 72-HOUR
HYDROGRAPH AT
Al 106 323 11 3 2 08
HYDROGRAPH AT
A2 51 3 20 5 1 1 04
HYDROGRAPH AT
Bl 39 3 20 3 1 1 03
HYDROGRAPH AT
B2 53 327 6 2 1 0s
2 COMBINED AT
COMBB 87 323 10 2 2 08
HYDROGRAPH AT
Page 10



+ [ 40 320
HYDROGRAPH AT

+ D 41 323
HYDROGRAPH AT

+ E1l 62 3 30
HYDROGRAPH AT

+ E2 62 320
2 COMBINED AT

+ COMBE 117 323
6 COMBINED AT

+ CLEAR 438 323
HYDROGRAPH AT

+ E3 13 313
HYDROGRAPH AT

+ F1 45 323
HYDROGRAPH AT

+ F2 20 320
HYDROGRAPH AT

+ F3 18 320
HYDROGRAPH AT

+ G 18 3 27
HYDROGRAPH AT

+ H1 [33 3 27
HYDROGRAPH AT

+ H2 74 333
HYDROGRAPH AT

¥ I 33 323
8 COMBINED AT

+ CLEAR 267 327
HYDROGRAPH AT

+ bl 41 313
HYDRQGRAPH AT

+ K 19 310
HYDROGRAPH AT

+ L 16 310
HYDROGRAPH AT

+ M 13 313
HYDROGRAPH AT

+ N 17 313
HYDROGRAPH AT

+ [} 6 310
HYDROGRAPH AT

+ P 12 313
8 COMBINED AT

+ CLEAR 341 323

HYDROGRAPH AT
+ Q 6 310

HYDROGRAPH AT
R 216 320

(o3

14

47

40

0

19

EX-10Q OH1
1

0

5

o

4

03

03

06

05

11

37

028

04

o1

01

02

06

07

03

24

02

28

01

ol

01

00

0

31

00

15

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

ISTAQ ELEMENT oT PEAK TIME TO VOLUME DT
PEAK
(MIN) (CFs) (MIN) an) (MIN)
FOR STORM = 1 STORM AREA (SQ MI) = 01
Al MANE 1 84 107 02 194 53 119 2 00

CONTINUITY SUMMARY (AC-FT) - INFLOW= O000€E+00 EXCESS=

FOR STORM = 1 STORM AREA (SQ MI) =
A2  MANE 175

CONTINUXTY SUMMARY (AC-FT) - INFLOW= OO00E+00 EXCESS=

FOR STORM = 1 STORM AREA (5Q MI) =
Bl MANE 2 00

CONTINUITY SUMMARY (AC-FT) - INFLOW= O000E+00 EXCESS=

FOR STORM = 1 STORM AREA (5Q MI) =
B2 MANE 174

o1
50 71 191 79

[}
39 12 191 38

PEAK

(CFs)

106 46

COMPUTATION INTERVAL

TIME TO
PEAK

(MIN)

194 00

5392€+01 QUTFLOW= 5353E+01 BASIN STORAGE=

120

2 00

50 52

192 00

2311€401 OUTFLOW= 2297E+01 BASIN STORAGE=

120

2 00

38 66

192 00

17336401 QUTFLOW= 1724E+01 BASIN STORAGE=

01
53 59 197 45

120
Page 11

2 00

53 26

196 00

VOLUME

an)y

119

1364E-02 PERCENT ERROR=

120

5304E-03 PERCENT ERROR=

120

3053e-03 PERCENT ERROR=

120



1

CONTINUITY SUMMARY (AC-FT) - INFLOW=

CONTINUITY SUMMARY (AC~FT) ~ INFLOW= OO0OE+00 EXCESS=m

FOR STORM = 1 STORM AREA (SQ MI) =
€ MANE 14

40 57
CONTINUITY SUMMARY (AC-FT)’ - INFLOW= 0000E+00 EXCESS=

FOR STORM » 1 STORM AREA (SQ MI) =
D MANE 14 40 88

CONTINUITY SUMMARY (AC-FT) - INFLOW= O00OE+00 EXCESS=

FOR STORM = 1 STORM AREA (SQ MI) =
E1l MANE 19 62 27

CONTINUITY SUMMARY (AC~FT)'~- INFLOW= OO000E+00 EXCESS=

FOR STORM = 1 STORM AREA (SQ MI) =
E2 MANE 2 0 62 46

CONTINUITY SUMMARY (AC-FT) - INFLOW= QO0O0DE+0Q EXCESSw=

FOR STORM =
E3  MANE

1 STORM AREA (SQ MI} =
13 38

CONTINUITY SUMMARY (AC-FY) - INFLOW= O000E+00 EXCESS=

FOR STORM =
F1

1 STORM AREA (sq MI) =
MANE 19 44 93

CONTINULTY SUMMARY (AC-

FT) - INFLOW= 0000E+00 EXCESS=

FOR STORM =

1 STORM AREA (sq MI) =
F2 MANE 13

19 98

CONTINULITY SUMMARY (AC-FT) - INFLOw= 0O00OE+00 EXCESS=

FOR STORM =
F3 17 %0

1 STORM AREA (SQ MI) =
MANE

CONTINUITY SUMMARY (AC-FT) - INFLOW= OO000E+00 EXCESS=

FOR STORM = 1 STORM AREA (sq MI) =
G MANE 17 64

CONTINUITY SUMMARY (AC-FT) - INFLOW= O0000E+00 EXCESS=

FOR STORM = 1 STORM AREA (so MI)
H1 17 65 74

0000€+00 EXCESS=

.

- FOR STORM = 1 STORM AREA (SQ MI) =
HZ MANE 20 74 37

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

1 STORM AREA (SQ MI) =

FOR STORM =
I MANE 17 33 1§

CONTINUXTY SUMMARY (AC-FT) - INFLOW= 0OQOE+00 EXCESS=

v

1 STORM AREA (so MI) =
MANE 41 a4

FOR STORM =
3
CONTINUITY SUMMARY (AC-FT) - INFLOW= OQOQOE+00 EXCESS=

FOR STORM = 1 STORM AREA (SQ MI) =
K MANE

18 86
CONTINUITY SUMMARY (AC-FT) - INFLOw= O0O0Q0E+00 EXCESS=

1 STORM AREA (SQ MI) =
16 78

! FOR STORM =
L MANE

o1
192 64

01
194 62

()8
198 97

o1
191 99

01
188 41

01
195 61

01
191 29

01
191 29

[}
196 31

(128
196 70

(28
199 20

0l
193 81

oL
187 95

0l
185 93

01
187 06

EX-10 OH1

3209€+01 OUTFLOW=

120

1926E+01 QUTFLOW=

120

~N

2182E+Q1 OUTFLOW=

120

3915€+01 OUTFLOW=

120

2953E+01 OUTFLOW=

120

~N

~N

5135€+00 OUTFLOW=

120

2311£401 OUTFLOW=

120

BI86E+00 OUTFLOW=

120

8344E+00 OUTFLOW=

120

»

1027e+01 OUTFLOW=

120

3787E+01 OUTFLOW=

120

4621E+01 OUTFLOW=

120

1605E+01 OUTFLOW=

120

1540E+01 QUTFLOW=

120

5777e+00 QUTFLOW=

120
page 12

~N

~N

2

N

~N

~N

2

N

2

+ .

i3

3189€+01 BASIN STORAGE=

00 40 37 192 00

19156401 BASIN STORAGE=

00 40 61 194 00

2171€+01 BASIN STORAGE=

00 61 72 198 00

3896E+01 BASIN STORAGE=

00 62 45 192 00

2935401 BASIN STORAGE=

00 13 30 188 00

.

S5118E+00 BASIN STORAGE=

00 44 61 194 00

2295E+01 BASIN STORAGE=

00~ 19 66 192 00

89436400 BASIN STORAGE=

00 17 72 192 00

B306E+00 BASIN STORAGE=

00 17 63 196 00

1021E+Q01 BASIN STORAGE=

oo 65 49 196 00

3769E+01 BASIN STORAGE=

00 73 61 200 00

4590E+01 BASIN STORAGE=

00 32 93 194 Q0

1595E+01 BASIN STORAGE=

o0 41 39 188 00

15356401 BASIN STORAGE=

o0 18 81 186 00

5767E+00 BASIN STORAGE=

00 16 44 186 00

1515e-02 PERCENT

120

4279€~03 PERCENT

120

6675E-03 PERCENT

120

1974€-02 PERCENT

120

59186-03 PERCENT

120

6173€-04 PERCENT

120

5646E-03 PERCENT

12

1658E-03 PERCENT

120

1816€£-03 PERCENT

120

4573E-03 PERCENT

12

1393eE-02 PERCENT

119

2307E-02 PERCENT

120

3572e-03 PERCENT

120

1760E-03 PERCENT

120

2665E-04 PERCENT

120

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR:=

ERROR=

ERROR=



w

EX-10 OH1

CONTINUITY SUMMARY (AC-FT) - (!NFLOI#: 0000E+00 EXCESS= S5777E+00 OQUTFLOW=

FOR STORM = 1 STORM AREA (SQ MI) =
M MANE 104 13 56

CONTINUITY SUMMARY (AC-FT) - INFLOW= O0000E+00 EXCESS=

FOR STORM = 1 STORM AREA (SQ MI) =
N MANE 1 44 17 49

CONTINUITY SUMMARY (AC-FT) - INFLOW= OO0QE+00 EXCESS=

FOR STORM = 1 STORM AREA (5Q MI) =
0 MANE 35 5

CONTINUITY SUMMARY (AC-FT) - INFLOW= OOOOE+00 EXCESS=

FOR STORM = 1 STORM AREA (SQ MI) =
P MANE 53 12 32

CONTINUITY SUMMARY (AC-FT) - INFLOW= OO00E+00 EXCESS=

-

FOR STORM = 1 STORM AREA (SQ MI) =
Q MANE 25 6

01
188 38

01
188 21

ol
62 185 78

01
187 06

01
56 184 90

120

N

S13SE+00 OUTFLOW=

120 2

6419E+00 OUTFLOW=

120 2

1861E+00 OUTFLOW=

120

~N

4429400 OUTFLOW

Il

120 2

CONTINUITY SUMMARY (AC-FT) - INFLOW= O0O00OE+00 EXCESS= 2054E+00 OUTFLOW=

FOR STORM = 1 STORM AREA (SQ MI),=
R MANE 1 86 217 34

01
191 54

120 2

CONTINUITY SUMMARY (AC-FT) - INFLOW= OODOE+00 EXCESS= 9628E+01 OUTFLOW=

+

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

~F

Page 13

. '

5758E+00 BASIN STORAGE=

00 13 42 188 00

5117£4+00 BASIN STORAGE=

00 17 32 ' 188 00

6397E+00 BASIN STORAGE=

00 5 60 186 00

1856E4+00 BASIN STORAGE=

00 12 07 188 00

4413e+00 BASIN STORAGE=

00 6 43 186 00

2049€+00 BASIN STORAGE=

00 216 26 192 00

9581E+0] BASIN STORAGE=

4539€-04 PERCENT ERROR=

120

6097E-04 PERCENT ERROR=

120

6706E-04 PERCENT ERROR=

120

1265€-04 PERCENT ERROR=

120

4819€-04 PERCENT ERROR=

¢
120

1025E-04 PERCENT ERROR=

120

1564€-02 PERCENT ERROR=

.

3

3

s



EX-100 OH1

JERRRARE AR EAARRERAR AR RARARARRA AN AR AU R RS

*

*
*
*
*
*
*

HRARERARRRCRIERRR AR kN AN A AR TR AR TR ERINANN

FLOOD HYDROGRAPH PACKAGE (HEC-1)
JUN 1998

VERSION 4 1

RUN DATE

04MAY06 TIME

13 31 20

*
*
®
*
*
*
*
*

> ¢ X
X XX
> X

2000000 00K

XXX
> xx
o
XK XK ¥ X

X000 X0
X

200K X000

§g><x x:x§§><

=
*
*
*
*
*
*
*

AHAARARANR

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

(916) 756-1104

ERFNAEREERAARARRRRA XN R AU R SR IR hgddd

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HECL (JAN 73}, HEC1GS, HECLDB, 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 DAMBREAX OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS WRITE STAGE FREQUENCY,

DSS READ TIME SERIES AT DESIRED CALCULATION INTERVAL

KINEMATIC WAVE NEW FINITE DIFFERENCE ALGORITHM

-
-
=
m

WONNMNIWNE

HEC-1 INPUT
0 1 2 3 4 H 6
In HEC-1 MODEL FOR SERENO CANYON
Ib 100-YEAR, 6-HOUR STORM
Ip RAINFALL FROM NOAA ATLAS
ID SCS CURVE NUMBER SOIL LOSS PARAMETERS
Ip KINEMATIC WAVE HYDROGRAPH ROUTING
;D EXISTING CONDITIONS
D
Ip PREPARED BY WOOD/PATEL, 8 4 2004
Ip FILE NAME  EX-100 DAT
1D
*DIAGRAM
T 2 900
10 5
D , 01
PH 73 143 2 42 274
KK Al
KM RUNOFF FROM SUB-BASIN‘AL
BA 84
LS 88
UK 260 025 0 15 100
RK 3520 023 032 TRAP 12
X0 22
KK A2
KM RUNOFF FROM SUB-BASIN A2
8A 036
LS 88
UK 235 025 0 15 100
RK 2000 02 032 TRAP 8
KO 22
KK 8l
KM RUNOFF FROM SUB-BASIN Bl
BA 027
Ls 88
UK 200 025 0 15 100
RK 2500 028 032 TRAP 8
KO 22
KK 82 ‘
KM RUNOFF FROM SUB-BASIN B2
BA as50
LS 88
UK 400 025 015 100
RK 2340 024 032 TRAP 8
KK  COMBB
KM COMBINE SECTIONS B1 AND B2
HC 2
KO 22

HEC-1 INPUT
10 1 2 3 4 S 6
KK C
KM RUNOFF FROM SUB-BASIN C
8A 03
LS 88
UK 250 023 015 100
RK 1570 017 032 TRAP 5
KO 22
KK D
KM RUNOFE FROM SUB-BASIN D
BA 034
LS 88

Page 1

2 96

337

LOSS RATE GREEN AND AMPT INFILTRATION

PAGE 1

PAGE 2

EEERE

*
*
'
*
*
*
*
*



€x-100 OH

300 02 0 15 100
1425 014 032 TRAP
22
€1
RUNOFF FROM SUB-BASIN E1
061
88
400 02 0 15 100
2050 013 032 TRAP
22
E2
RUNOFF FROM SUB-BASIN €2
046
88
200 02 015 100
2370 013 032 TRAP
22
COMBE
couanaE SECTIONS E1 AND E2
22
CLEAR
CLEARGHYDROGRAPH STACK
E3
RUNOFF FROM SUB-BASIN E3
008
88
175 025 0 15 100
750 032 032 'm;;
HEC-1 INPUT
1 2 3 4 5
Fl
RUNOFF FROM SUB-BASIN F1
036
88
225 018 0 15 100
2500 012 032 TRAP
22
F2
RUNOFF FROM SUB-BASIN F2
014
88
200 018 0 1S 100
1440 028 032 TRAP
22
F3
RUNOFF FROM SUB~BASIN F3
013
88
225 018 0 15 100
850 026 032 TRAP
22
G
RUNOFF FROM SUB-BASIN G
0 016
88
400 025 0 15 100
720 022 032 TRAP
22
H1
RUNOFF FROM SUB-BASIN H1
059
88
375 025 015 100
2210 ol19 032 TRAP
22
H2
RUNOFF FROM SUB-BASIN H2
072
88
400 025 015 100
3480 019 032 TRAP
22
1
RUNOFF FROM SUB-BASIN I
.025
88
225 02 0 15 100
2100 026 032 TRAP
HEC-1 INPUT
1 2 3 4 5
22
CLEAR
CLEARsﬂYDROGRAPH STACK

Page 2

1
6 5
7 $

10 5
6 5
6 7
7 5
6 5
6 5
4 5
8 5

12 5

10 s
6 7

10

10

PAGE 3

PAGE 4



INPUT
LINE

15

22

29

36

42

46

53

140 KK 3

141 KM RUNOFF FROM SUB-BASIN J
142 8A 024

143 LS 88 0

144 UK 145 02 015

145 RK 965 026 032

146 Ko

147 KK K

148 KM RUNOFF FROM SUB-BASIN K
149 BA 009

150 Lis 88 0

151 UK 81 025 015

152 RK 715 022 032

153 KO

154 KK L

155 KM RUNOFF FROM SUB-BASIN L
156 BA 009

157 s 88 0

158 UK 113 018 0 15

159 RK 450 Q12 Q32

160 [{]

161 KK M

162 KM RUNOFF FROM SUB-BASIN M
163 BA 008

164 LS 88 0

165 UK 137 018 0 15

166 RK 750 012 032

167 o

168 KK N

169 KM RUNOFF FROM SUB-BASIN N
170 8A 01

171 LS 88 o}

172 UK 117 018 0 15

173 RK 1036 012 032

174 Ko

175 KK o

176 KM RUNOFF FROM SUB-BASIN O
177 8A 0029

178 Ls 88 0

179 UK 108 02 ¢ 15

180 RK 174 014 032

181 KO

LINE 1] 1 2 3

182 KK P

183 KM RUNOFF FROM SUB-BASIN P
184 BA 0069

185 LS 88 0

186 UK 135 02 0 15

187 RK 354 014 032

188 KO

189 KK  CLEAR

190 KM CLEAR HYDROGRAPH STACK

191 HC 8

192 KK Q

193 KM RUNQFF FROM SUB-BASIN Q
194 BA 0032

195 Ls 88 0

196 UK 86 02 0 15

197 RK 160 014 032

198 KO

199 KK R

200 KM RUNOFF FROM SUB-BASIN R
201 BA p

202 s 88

203 UK 180 025 0 15

204 RK 4300 023 032

205 KO

206 zz

SCHEMATIC DIAGRAM OF STREAM NETWORK

(V) ROUTING
( ) CONNECTOR
Al

el

B2

COMBB

EX~100 OHl
100
TRAP 5
22
100
TRAP 5
22
100
TRAP 5
22
100
TRAP 4
22
100
TRAP 5
22
100
TRAP 4
22
HEC-1 INPUT
4 5 6
100
TRAP 5
22
100
TRAP 4
22
100
TRAP 15
22

(--~>) DIVERSION OR PUMP FLOW
(<---) RETURN OF DIVERTED OR PUMPED FLOW

Page 3
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60

67

74

£X-100 OHL

El

E2

COMBE

78 CLEAR

81 E3

88

95

102

109

116

123

130

137 CLEAR

140

147

154

181

168

175

182

189 CLEAR

192

199

Fl

F2

F3

{*%*) RUNOFF ALSO COMPUTED AT THIS LOCATION
1’*'Qkﬁttiiiﬁ***!!ittt‘k**d****ﬁ****i*tt**t

*

*
*
*
*
*
*
*

FLOOD HYDROGRAPH PACKAGE
JUN 1998
VERSION 4 1

RUN DATE 04may06 TIME 13 31 20

AR A AR AR R RS AR A IR AR R AR RERRARRARNRR

*

(HEC-1)

«
*
*
*
*
*
x*

HEC-1 MODEL FOR SERENG CANYON
100-YEAR, 6-HOUR STORM

RAINFALL FROM NOAA ATLAS

SCS CURVE NUMBER SOIL LOSS PARAMETERS
KINEMATIC WAVE HYDROGRAPH ROUTING
EXISTING CONDITIONS

PREPARED BY WOOD/PATEL, 8 4 2004

FILE NAME  EX-100 DAT
12 10 OQUTPUT CONTROL VARIABLES
NT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0  HYDROGRAPH PLOT SCALE
IT HYDROGRAPH TIME DATA
IN MINUTES IN COMPUTATION INTERVAL
IDATE 1 0 SYARTING DATE
ITIME 0000 STARTING TIME
NQ 900 NUMBER OF HYDROGRAPH QRDINATES

Page 4

H2

AR A AR AT RN AN AT AR AR R T TR E AR AR R AL S
* *
* U S ARMY CORPS OF ENGINEERS *
* HYDROLOGIC ENGINEERING CENTER *
* 609 SECOND STREET *
* DAVIS, CALIFORNIA 95616 *
: (916) 756-1104 *

"
* *

AR TR AR AT TR A AR TR AAAA TR R AR REEN



£X-100 OH1
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

13 1o

14 pI

REF RHE RRF khkE AR KER KA ARG Ars WA ARA kR AW NN WER WRR Wk RAR FRR ARk AR

15 KK

21 Ko

*EE KRR AHE

22 KK

28 Ko

*kk kkk kk¥

29 KK

35 ko

DRAINAGE AREA

PRECIPITATION DEPTH

LENGTH, ELEVATION

FLOW

STORAGE VOLUME

SURFACE AREA

SQUARE MILES

INCHES

FEET

CUBIC FEEY PER SECOND
ACRE-FEET

ACRES

DEGREES FAHRENHEIT

3 37 PRECIPITATION DEPTH .

01 TRANSPOSITION DRAINAGE AREA

TEMPERATURE
INDEX STORM NO 1

STRM

TRDA

PRECIPITATION PATTERN

00 00
U] @0
00 00
0o 00
01 (23
01 0ol
01 ol
01 123
04 04
29 24
04 03
01 0l
01 ol
a1 o1
0l ol
00 00
00 00
00 00

ARAXREETEEEE LS
w *

* Al ¥
* ®

RARARERRAAARTE

OUTPUT CONTROL VAR IABLgs

IPLOT
QSCAL
IPNCH
IouT
ISAV1
ISAV2
TIMINT

00 00 , 00
00 00
00 00 00
01 o1 01
o1 01 01
01 o1 01
o1 o1 01
o1 01 01
04 06 06
15 11 07
03 03 03
ol o1 o1
o1 o1 o1
+ 01 01 o1
o1 o1 o1
00 00 00
00 00 00
00 00 00

PRINT CONTROL

0 PLOT CONTROL

0  HYDROGRAPH PLOT SCALE

0 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

00 00 00 00
00 00 00 00

00 00 00
01 01 01 01
01 01 01 01
0L 01 « 01 01
01 01 0 01
03 03 03 03
09 12 17 29
06 05 04 04
01 01 01 0l
01 01 o1 01
01 01 01 01
01 01 01 0l
01 01 a0 00
00 00 00 00
00 00 00 00
00 00 00 00

KRR kkk KAE khkk REK RAK AR Ak Ahk ARkE WA RAER

AEE AAA ARK KRR RWE B AR KRR ARE AkF ARk AAE KRR RAA ARk KAk FRE RkE KAk kKA AKR RAR AAR kAR AEL AAK kAA ARE AkA KEX

FRARAARAKARRER
* L

* A2 L3
* *

EEANAERRRAARRE

OUTPUT CONTROL VARIABLES
IPRNT S

IPLOT
QSCAL
IPNCH
IOUT
ISAV1
ISAV2
TIMINT

PRINT CONTROL
0 PLOT CONTROL
0  HYDROGRAPH PLOT SCALE
0 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

WER ALE RAE AAW RAY Rk AR AR ARE AAE AR RAF KAE ARk NAR AEX AkR KAR kEE Akk AAE kAR AWK AAE AkN AEN RAR AAR kAR AR

HAXCRXRRERRTRE
* *

* Bl1L *
* *

EEERREAERNRETAAR

OUTPUT CONTROL VARIABL?S

IPRNT
IPLOT

TIMINT

PRINT CONTROL

0 PLOT CONTROL

0 HYDROGRAPH PLOT SCALE

O 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

Page 5
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1'Ilb ‘

EX-100 oHl '

- - -

BER ARE KR ARE ARk kEh AAR WRR AR whh WA Rkk kAd kkEk Kth Akk ARk AAR Kk kkR ARE kAR ARk Ak FAK dhkE Ahk ek wRE FEN RRA RAW RER

KAARRAAAAARNTAL
* *
42 KK * comss  *
Al *
ARRAAREARATR AN
45 Ko OUTPUT CONTROL VARTABLES
IPRNT S
IPLOT 0
QSCAL 1]
IPNCH 0
I0UT 22
ISAvl 1
ISAV2 900
TIMINT 033

AkE AR kEk

EEERNAN AR AT RSN
* >

46 ke ¢ c *
* *
khkkAAEARREERER
52 kO OUTPUT CONTROL VARIABLES
PRNT 5
. 1IPLOT 0
QSCAL 0
IPNCH 0
T0UT 22
ISAV1 1
Isav2 900
TIMINT 033

*ER Bh kW

WRRRE RN R T L AR
* L3
53 KK * D *
* *
ERRARATRRRERERR
39 ko OUTPUT CONTROL VARIABLES
IPRNT 5
IPLOT 0
QSCAL 1]
IPNCH (]
IOUT 22
ISAv1 1
ISAV2 900
TIMINT 033

whkhk XAk KEE

AHAR AT AATAL LAY
* -

60 KK * € *
ERRRTEAELRERAR

66 KO OUTPUT CONTROL VARIABLES

IPRNT 5

IPLOT 0

QSCAL 0

- IPNCH 0

IOUT 22

1SAVL 1

ISAV2 900

TIMINT 033

REK WEX RAN

REdkthhhk iR S
- * *
67 KK * E2 * e
*
. ARAERXRARRTAAR
73 Ko OUTPUT CONTROL VARIABLES

IPRNT 5
IPLOT 0
QSCAL 0
IPNCH 0
+ IQUT 22
- ISAV1 1

kil kAR FRE WRE ARk RRk Rkk FAR AR fRd RAW KRR AR S AT AAR R kel Wkt R Wk wAR Rk W

VR RWR RRR kERT AR RRE AR AW FRR AR AR ARA AR AKX RAR RAW RAW AR WAW AR AAR AR 4wk RRR AR Rk kAkk AR kkd ARN
»

PRINT CONTROL -

PLOT CONTROL

HYDROGRAPH PLOT SCALE, .

PUNCH COMPUTED HYDROGRAPH

SAVE HYDROGRAPH ON THIS UNIT

FIRST ORPINATE PUNCHED OR SAVED +
LAST ORDINATE PUNCHED OR SAVED .

TIME INTERVAL IN HOURS

H
’ 2

WhW Rk ARA AWW AEE AR

PRINT CONTROL

PLOT CONTROL T

HYDROGRAPH PLOT SCALE

PUNCH COMPUTED HYDROGRAPH

SAVE HYDROGRAPH ON THIS UNIT -
FIRST ORDINATE PUNCHED QR SAVED *

LAST ORDINATE PUNCHED OR SAVED 3
TIME INTERVAL IN HOURS

PRINT CONTROL

PLOT CONTROL *,
HYDROGRAPH PLOT SCALE

PUNCH COMPUTED HYDROGRAPH

SAVE HYDROGRAPH ON THIS UNIT

FIRST ORDINATE PUNCHED OR SAVED 1
LAST ORDINATE PUNCHED OR SAVED

TIME INTERVAL IN HOURS .

v

EAE Fdk FhREF FFA AEE Wdd R KRR ARA kkE A thkk kR R AAE AEX AAR ARE FAE GAF AR EAF FER AFE AEE AL kXX AFE hkh AAE kW
4

PRINT CONTROL N

PLOT CONTROL ’

HYDROGRAPH PLOT SCALE

PUNCH COMPUTED HYDROGRAPH

SAVE HYDROGRAPH ON THIS UNIT

FIRST ORDINATE PUNCHED OR SAVED }
LAST ORDINATE PUNCHED QR SAVED

TIME INTERVAL IN HOURS

AT AAR ARk BAX ARk kkR AT AFE ARk AAA ANk kA% AWR Rkk kkd ARF RRE AR ART AR AR RAE RAF ERA kAR Ak dRkk kkk aed Wk

PRINT CONTROL

PLOT CONTROL

HYDROGRAPH PLOT SCALE

PUNCH COMPUTED HYDROGRAPH

SAVE HYDROGRAPH ON THIS UNIT

FIRST ORDINATE PUNCHED OR SAVED ,
Page 6



EX~100 OHL
ISAV2 900 LAST ORDINATE PUNCHED OR SAVED
TIMINT 033 TIME INTERVAL IN HOURS

RRRE AER KRR RAE kA F AAE WAR AAR AR kdd ok kAN AWR R AR ARE AR ARA AKT WAE AAE ARE RER WAE AR Ak KRR ARY RRN XAR ARE AER RRW

74 kK

77 kO

WRA WAR RAw

81 KK

87 x0

KEE WA AR

88 KK

94 KO

AR AAE wAR

95 KK

101 ko

AR ARR SRR

102 KK

108 ko

AXTEAREARARRER A,
* L3

* COMBE *
.« *
EL S T T T

OUTPUT CONTROL VARIABLES

IPRNT S PRINT CONTROL

IPLOT 0 PLOT CONTROL

QSCAL [¢] HYDROGRAPH PLOT SCALE

IPNCH 0 PUNCH COMPUTED HYDROGRAPH

I0uUT 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

AkE AAE RAR RRA ARR KN RRE kkE AN SWR RN Rkt Rk RAR khd AR ek AR kRS kRd Akk kW kkk WY hRw AR RWR Rk kA ANk

RAAkEhbk ek Wk N
* *
- E3
- -

ERRRAERREE AN WA

OUTPUT CONTROL VARIABLES

IPRNT S PRINT CONTROL

IPLOT 0 PLOT CONTROL
QSCAL 0  HYDROGRAPH PLOT SCALE

IPNCH 0 PUNCH COMPUTED HYDROGRAPH

10UT 22 SAVE HYDROGRAPH ON THIS UNIT
1SAv1 1 FIRST QROINATE PUNCHED OR SAVED
ISAV2 900 LAST ORDINATE PUNCHED OR SAVED
TIMINT 033 TIME INTERVAL IN HOURS

ARK KRR KRR AR REd FWN WA ARE ARR Ak AKX kwk kW ARk A Ak ARk AR AR RRN RN XRN AR AW KRN ARE kkN kAR ARE wwew

RRRRAERNFATAAN
* *
* Fl +
- *

Rexkhdihkdkddhkdn

OUTPUT CONTROL VARIABLES

IPRNT S PRINT CONTROL

IPLOT 0 PLOT CONTROL

QSCAL 0 HYDROGRAPH PLOT SCALE

IPNCH 0 PUNCH COMPUTED HYDROGRAPH

I0uUT 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

AWK KRR RAR ARE Adk TEE KEE AAN RAR WA RAR ARN NRAR ARA EAR ANE kk AAk wER A kAR KRN ARA KRR RAE FRR wRk AWK AR kkE

RARARNAANRE R RN
* *
* F2 *
* *

RERRRARARIEIRD

OUTPUT CONTROL VARIABLES

IPRNT S 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
ISAV2 900 LAST ORDINATE PUNCHED OR SAVED
TIMINT 033 TIME INTERVAL IN HOURS

kAR AAR AR ga2e FEE RER AR WA Sk d KRR AR ARE RN A KRR KRR ARE AR AP AEE AE BAN RER AAE kR E kRE ARk RNE REA

RERRRNEEM IR ENY
* *
* F3 *
* *

FRAAREER AR LR RN

QUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
Page 7



EX-100 oHl
QSCAL 0  HYDROGRAPH PLOT SCALE
IPNCH O PUNCH COMPUTED HYDROGRAPH
10UT 22 SAVE HYDROGRAPH ON THIS UNIT
ISAV1 1 FIRST ORDINATE PUNCHED OR SAVED
ISAVZ 900 LAST OROINATE PUNCHED OR SAVED
TIMINT 033 TYIME INTERVAL IN HOURS

Wk Heh ak ARE AETE AT R AET AAA AR ART ARk ddkd Akd AT EAN AR ARE ARR BAR AN RAER ARA RAk AkE EAy 2Ah TRA ARE ARR kAR Skh kA

109 Kk

115 ko

*ER Rk quw

116 KK

122 ko

ARE dwd khk

123 Kk

129 xo

Whk ARt fwe

130 KK

136 ko

RRR AEE KAE

140 KK

HARRRNA T LT N W
® «
* G *
* *
FRERERKRRERARE

QUTPUT CONTROL VARIABLES

IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL G  HYDROGRAPH PLOT SCALE
IPNCH Q PUNCH COMPUTED HYDROGRAPH
IouT 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

wER KEA KEE AFE ARE RXT AR AR AR AR AAR AR RAR ARE KRT AAR EWE WER RAE ARA KA AXX AAR AR AR RAR TRW REW WER WHER

wFkAEAR AL AR EES
*

¥

* HL *
* *
RANERRARRRRA RS

OUTPUT CONTROL VARIABLES
NT 5 PRINT CONTROL

IPL0T 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
ISAV2 900 LAST ORDINATE PUNCHED OR SAVED
TIMINT 033 TIME INTERVAL IN HOURS

kR AR RN RRE AR EER BAY R RAE kR KRE ARE KRN AWS W Ak ddkk fthkk Rk AAR ART SED R SRR RETE AAF kkR REkh AkE AR

ARREERAKERER AT
* *
* H2 *

*

*
CRRRARERREERESE

OUTPUT CONTROL VARIASBLES
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

ISAV2 900 tAST ORDINATE PUNCHED OR SAVED
TIMINT 033 TIME INTERVAL IN HOURS

WhK kT hkk AAR KAW AT RAE Ak AN BB AER Bh whw RRE KA kkR KAk AAN A RWR GRS hak khkdk RAE Bhh ASA AAE kAR ARE ARk

ARFEEREERANANR
* -
* T *
% *
HAPRRKERRAREER

OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL

IPLOT Q0 PLOT CONTROL
QSCAL 0  HYDROGRAPH PLOT SCALE
IPRCH 0 PUNCH COMPUTED HYDROGRAPH
IouT 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

HAw RAE kRE AEH AKX KRN AAR kAR hkk AAF KRN AEE ART RRE RAK Rkk kEF NAE RAT AWDT AEX ARk Auw AR kR AR KGN dkd wdd Ak

EARERRANAR IR RS
* *
* 3 *
* *
HEARERUREARR A
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146 KO OUTPUT CONTROL VARIABLES
IPRNT H
IPLOT 0
QSCAL 0
IPNCH 0
I0UT 22
1savl 1
ISAV2 900
TIMINT 033

EX-100 OH1

PRINT CONTROL

PLOT CONTROL

HYDROGRAPH PLOT SCALE

PUNCH COMPUTED HYDROGRAPH

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

AW kR AW Rk RRE AXE kAR AL ARE RAA Ede wwk kdk FkR AR TR kAk AR RRE AAR hkd WAL Ak AER AXT Adk A% kAR kAR AAE Akh whd kew
+

FRRERTEN G RAEE G
* *
147 Kk« * K *
* ®
ARRERAREAEERAR

153 ko OUTPUT CONTROL VARIABLES

IPRNT S

IPLOT 0

QSCAL 0

IPNCH 0

IOUT 22

ISAVL 1

ISAV2 900

TIMINT 033

PRINT CONTROL

PLOT CONTROL

HYDROGRAPH PLOT SCALE

PUNCH COMPUTED HYDROGRAPH

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

RAR HhkEk AAL ARw RAE AAE ART Adw FAAE Akk ARE Ake WRE AR R kkk Rk RN kR waw Akk RAd RRR WA AR ARR AkE AFA RAR WA kAR kA AAN

HRREETAERETRES

* *
154 KK * Lo
* *
ERAKAETARRERL RN

160 ko OUTPUT CONTROL VARIABLES

IPRNT 5

IPLOT 0

QSCAL 4]

IPNCH 0

I0UT 22

ISAV1 1

ISAV2 900

TIMINT 033

PRINT CONTROL

PLOT CONTROL

HYDROGRAPH PLQT SCALE

PUNCH COMPUTED HYDROGRAPH

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

WA WRR RAE AEE WA kR R ARE KA RRR Rkk AR AER Ak RdE RFE AR AR R 2d kdt RRR ARR Ak ARA ARW AWRX Wk Rt AR AR wRw AR kAR

*HREREAEEALLTER

* *
161 kK * Mo*
* L
CRARTARRERRRERN

167 Ko OUTPUT CONTROL VARIASLES
IPRNT 5

IPLOT 0
QSCAL 0
IPNCH 0
I0UT 22
ISAV1 1
ISAV2 900
TIMINT 033

PRINT CONTROL

PLOT CONTROL

HYDROGRAPH PLOT SCALE

PUNCH COMPUTED HYDROGRAPH

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

ARE AHE kkk AR AAE KRR AFE Ahd AT AXX Fhk wwd hkk AAE ARE kR kA BAE ARA ARE Ahk AAk kR AAS TR KAK Axk AAE EER Awh kkd A4S RAk

EAARAGRARRRAES
* *
168 KK * N *
» *
RRARARRRE AR R

174 xo OUTPUT CONTROL VARIABL‘ESS

IPLOT \4
QSCAL 0
IPNCH 0
I0uT 22
ISAV1 1
ISAV2 900
TIMINT 033

PRINT CONTROL

PLOT CONTROL

HYDROGRAPH PLOT SCALE

PUNCH COMPUTED HYDROGRAPH

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

wkE RET Akk wkE ARR ANE kAk kR FRR ARK hkd Shd ART MR AAY ARE AR ARR RAA Akk KAk Ak kkd Akd ARR AE AkR ANF AR KAK kdkk RAA AAN

REXIAFRE A AR Ak
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*

*

75 kK * o *
. »
RRAANNAEA R ddw

181 ko OUTPUT CONTROL VARIABLES

IPRNT 5

IPLOT 0

QSCAL 0

IPNCH 0

IOUT 22

ISAV1 1

ISAV2 900

TIMINT 033

RHW RHN ARR AWK ATE R AR RAE Akk WAk kAR XAk ddd AR Ak AR RN WER RRE AAN KRR AR KRR RER ARR AN R 222 Add AN KRN AR ke

N
rexkrREEANNRRE

* »
182 KK * P ¥
> *
ARRRANEEERRNAN
188 k0O OUTPUT CONTROL VARIABLES
IPRNT S
IPLOT 0
QSCAL ]
IPNCH 0
I0UT 22
ISAVY 1
ISAV2 900
TIMINT 033

AR Ak ddd Ak KAT AXR XRA AT ARk KRR RRW RAL AEF RRE KhkE AR RAN ARE NRN AR AAE EAR Ak Rdk Ak REA RRR KRR ARE kR kKRR ARR New

AERARRRERRRR A
* *
192 KK * Q *
- x
ShkkkRNEAARRRE
198 ko OUTPUT CONTROL VARIABLES
IPRNT S
IPLOT 0
QSCAL 0
IPNCH [
I0UT 22
ISAV1 1
ISAV2 900
TIMINT 033

TRE ARE AEE kRR AXN AR KRR R SAE SRR AT WWE Rk MR kR kR Akl Wk ok

AARRER RN AR Ak
L] *
199 KK * R *
* L
AARRRAEERR A Rk
205 X0 OUTPUT CONTROL VARIABLES
IPRNT S
IPLOT 0
QSCAL 0
IPNCH 0
10UT 22
ISavl 1
ISAVZ 900
TIMINT 033
PEAK
OPERATION STATION FLOW
HYDROGRAPH AT
Al 225
HYDROGRAPH AT
A2 103
HYDROGRAPH AT
81 79
HYDROGRAPH AT
B2 117
2 COMBINED AT
COMBB 192

HYDROGRAPH AT

EX-100 OH1

PRINT CONTROL

PLOT CONTROL

HYDROGRAPH PLOT SCALE

PUNCH COMPUTED HYDROGRAPH

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

PRINT CONTROL

PLOT CONTROL

HYDROGRAPH PLOT SCALE

PUNCH COMPUTED HYDROGRAPH

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

PRINT CONTROL

PLOT CONTROL

HYDROGRAFH PLOT SCALE

PUNCH COMPUTED HYDROGRAPH

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

PRINT CONTROL

PLOT CONTROL

HYDROGRAPH PLOT SCALE

PUNCH COMPUTED HYDROGRAPH

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

RUNOFF SUMMARY
FLOW IN CUBIC FEET PER SECOND
TIME IN HOURS, AREA IN SQUARE MILES

TIME OF AVERAGE FLOW FOR MAXIMUM PERICD BASIN
peax 6-HOUR 24-HOUR 72-HOUR AREA
317 19 5 4 08
313 8 2 2 04
313 6 2 1 03
320 11 3 2 0s
317 18 4 4 08

Page 10

MAXTMUM
STAGE

Th% HRE RAX KAk RkE AR AAE KA kkk kwR AR RN KRR AR

TIME OF
MAX STAGE



s

HYDROGRAPH
HYDROGRAPH
HYDROGRAPH
2 COMBINED
6 COMBINED
HYDROGRAPH
HYDROGRAPH
HYDROGRAPH
HYDROGRAPH
HYDROGRAPH
HYDROGRAPH
HYDROGRAPH
HYDROGRAPH
8 COMBINED
HYDROGRAPH
HYDROGRAPH
, HYDROGRAPH
HYDROGRAPH
HYDROGRAPH
HYDROGRAPH
HYDROGRAPH
8 COMBINED
HYDROGRAPH

HYDROGRAPH

=+

ISTAQ

FOR STORM = 1

Al

CONTINUITY SUMMARY (AC-FT) - INFLOW= OO00E+00 EXCESS=

C

AT
[

AT
El

AT
€2

AT
COMBE

AT
CLEAR

AT
E3

AT
Fl

AT
F2

AT
£3

AT
G

AT
HL

AT
H2Z

AT
I

AT
CLEAR

AT
b

AT
K

AT
L

AT
M

AT
N

AT
4]

AT
P

AT
CLEAR

AT
Q

AT
[}

ELEMENT

(MIN)
STORM AREA (S5Q MI) =
E 185

8 313 7 EX7100 ou, 1
88 317 8 2 2
136 320 14 4 3
129 317 11 3 2
258 317 28 6 5
948 317 84 21 17
26 310 2 0 0
93 317 8 2 2
42 313 3 1 1
38 313 3 1 1
39 317 4 1 1
143 317 13 3 3
161 323 16 4 3
70 317 6 1 1
584 317 56 14 n
81 310 6 1 1
34 3 07 2 1 0
31 310 2 1 0
27 310 2 ] 0
34 310 ° 2 1 0
1 307 1 0 0
24 310 2 0 0
758 317 72 18 14
12 3 07 1 0 0
429 317 34 9 7

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

03

03

06

05

11

37

01

04

o1

ol

02

06

07

03

24

02

128

o1

138

01

00

01

31

00

15

INTERPOLATED TO
COMPUTATION INTERVAL

PEAK TIME TO VOLUME oT PEAK TIME TO
PEAK PEAK
(CFS) {MIN) (IN) (MIN) (CFs) (MIN)

01
225 20 189 38 214 200 224 80 190 00

FOR STORM = 1 STORM AREA (SQ MI) = 01
A2 MANE 135 104 77 188 43 2 14 2 00 103 27 188 00

9633E+01 OUTFLOW= 9604E+01 BASIN STORAGE=

CONTINUITY SUMMARY (AC-FT) - INFLOW= OO0OOE+00 EXCESS= 4129€+01 OUTFLOW= 4118E+01 BASIN STORAGE=

FOR STORM = 1 STORM AREA (SQ MI) = 0l
Bl MANE 1 60 79 81 189 36 215 2 00 78 60 188 00

CONTINUITY SUMMARY (AC-FT) - INFLOW= OQ00E+00 EXCESSs 3096E+01 OUTFLOW= 3089E+01l BASIN STORAGE=

FOR STORM » 1 STORM AREA (SQ MI} = o1
B2 MANE 148 118 10 190 89 2 14 2 00 117 30 192 00

Page 11

VOLUME

(IN)

2 14

1456E-02 PERCENT ERROR=

215

4516€-03 PERCENT ERROR=

214

2797€-03 PERCENT ERROR=

214

3

2



EX-100 OHl

CONTINUITY SUMMARY (AC-FT) - INFLOW= O000E+00 EXCESS= S$734E+01 OUTFLOW=

FOR STORM = 1 STORM AREA (so MI) =
€ MANE 12 85 S9

CONTINUITY SUMMARY (AC-FT)} - INFLOW= OO000E+00 EXCESS=

FOR STORM = 1 STORM AREA (5Q MI) =
! i1 88 51

01
188 20

01
190 19

215

N

3440401 OUTFLOWs

214

2

CONTINUITY SUMMARY (AC-FT) - INFLOW= OOOOE+00 EXCESS= 3B99E+01 OUTFLOW=

FOR STORM = 1 STORM AREA (SQ MI) =
E1 MANE 15 136 89

CONTINUITY SUMMARY (AC-FT) - INFLOW= O0O0OE+00 EXCESS=

FOR STO;M l STORM ARiA (5Q MI} =

130 97
CONTINUITY SUMMARY (AC-FT) - INFLOWs O00OE+00 EXCESS=

1 STORM AREA (sq MI) =
26 55

FOR STORM =
E3 MANE

CONTINUITY SUMMARY (AC-FT) - INFLOW= Q000E+00 EXCESS=

FOR STORM = 1 STORM AREA (sq MI) =
F1 20 95 18

CONTINUITY SUMMARY (AC-FT) - INFLOW= QO000E+00 EXCESS=

FOR STORM =

1 STORM AREA (so MI) =
F2 MANE 10

41 56
CONTINUITY SUMMARY (AC-FT) - INFLOW= QOCOE+00 EXCESS=

FOR STORM = 1 STORM AaEA (SQ MI) =
F3 37 67

CONTINUITY SUMMARY (AC-FT) - INFLOW= OO000E+00 EXCESS=

FOR STORM = 1 STORM AREA (SQ MI) =
G MANE 68 38 57

CONTINUITY SUMMARY (AC-FT) - INFLOW= OO0QE+00 EXCESS=

FOR STORM = 1 STORM AREA (so MI) =
HL MANE 14 144 51

CONTINULTY SUMMARY (AC-FT) - INFLOW= QO000E+00 EXCESS=

FOR STORM = 1 STORM AREA (SQ MI) =
HZ MANE 20 162 43

CONTINUITY SUMMARY (AC-FT) - INFLOW= O000CE+00 EXCESS=

FOR STORM = 1 STORM AREA (SQ MI) =
I MANE 151 70 53

CONTINUITY SUMMARY (AC-FT) - INFLOW= O000OE+00 EXCESS=

FOR STORM = 1 STORM AKEA (SQ MI) =
3  MANE 81 49

CONTINUITY SUMMARY (AC-FT) - INFLOW= OO0QOE+00 EXCESS=

FOR STORM = 1 STORM AREA (SQ MI) =
K MANE 34 56

CONTINUITY SUMMARY (AC-FT) - INFLOW= Q000E+00 EXCESS=

FOR S'rom = 1 STORM AREA (sq MI) =
MANE 32 05

01
192 &0

01
189 38

01
186 39

01
190 56

0l
187 91

01
188 19

0l
190 59

01
190 20

o1
193 50

01
189 63

01
185 81

01
184 48

01
185 30

214

N

6996E+0L QUTFLOW=

2 15

$275€+01 OUTFLOW=

215

9174E+00 OUTFLOW=

2 14

N

N

41296401 OUTFLOW=

215

1606E+01 CUTFLOW=

215

1491E+01 OUTFLOW=

214

1835€+01 OUTFLOW=

2 14

8257E+01 OUTFLOW=

214
28676401 OUTFLOW=

215

27S2E+01 OUTFLOW=

1032E+01 OUTFLOW=

Page 12

~

2
N
6766E+01 OUTFLOW=

2 14 2

~N

215 2

215 2

5701E+01 BASIN STORAGE=

00 84 94 188 00

34326401 BASIN STORAGE=

00 88 33 190 00

3887€+01 BASIN STORAGE=

00 136 17 192 00

6958E+01 BASIN STORAGE=

00 128 84 190 00

$263E401 BASIN STORAGE=

00 26 42 186 00

9155€+00 BASIN STORAGE=

00 93 24 190 00

4114E+01 BASIN STORAGE=

1

00 41 51 188 00

1602E+01 BASIN STORAGE=

00 37 65 188 00

14B7E+01 BASIN STORAGE=

00 38 55 190 00

1825E+01 BASIN STORAGE=

00 143 37 190 00

6737E+01 BASIN STORAGE=

00 160 92 194 00

.

8205€+01 BASIN STORAGE=

00 69 68 190 00

2858E+01 BASIN STORAGE=

00 81 34 186 00

2749401 BASIN STORAGE=

00 34 08 184 00

1032E+01 BASIN STORAGE=

00 31 42 186 00

4

1520E-02 PERCENT

2 14

4680E-03 PERCENT

2 14

7476E-03 PERCENT

214

2145e-02 PERCENT

215

$5236-03 PERCENT

215

6540E-04 PERCENT

2 14

$693E-03 PERCENT

215

1682e-03 PERCENT

215

1820E-03 PERCENT

2 14

4585€-03 PERCENT

2 14

1486€-02 PERCENT

2 14

2345£-02 PERCENT

2 14

4040E-03 PERCENT

215

1872€-03 PERCENT

215

2351E-04 PERCENT

215

ERRQR=

ERROR=

ERROR=

ERRQR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERRQR=



EX-100 OH1

CONTINUITY SUMMARY (AC-FT) - INFLOW= OO0COE+00 EXCESS= 1032E+01 OUTFLOWs

FOR STORM = 1 STORM AREA ($Q MI) =
M MANE 86

01
26 78 186 51 2 15 2

CONTINUITY SUMMARY (AC-FT) - INFLOW= 0000E+00 EXCESS= 9174E400 OUTFLOW=

FOR STORM = 1 STORM AREA (SQ MI) = 01
N MANE 122 33 9 186 87 215 2

CONTINUITY SUMMARY (AC-FT) - INFLOW= OO00E+00 EXCESS= 1147€+01 OUTFLOW=

FOR STORM = 1 STORM AREA (SQ MI) = 01
0O MANE 25 10 68 184 44 2 15 2

CONTINULTY SUMMARY (AC-FT) - INFLOW= O0000E+00 EXCESS= 3326E+00 OUTFLOW=

FOR STORM = 1 STORM AREA {SQ MI) =
P MANE 42

0l
24 13 185 54 215 2

CONTINULTY SUMMARY (AC-FT) - INFLOW= OQO00E+00 EXCESS= 7913E+00 OUTFLOW=

FOR STORM = 1 STORM AREA (5Q MI) =
Q MANE 28 12

01
25 184 34 215 2

CONTINUITY SUMMARY (AC-FT) - INFLOWw OC00E+00 EXCESSs 3670E+00 OUTFLOW=

FOR STORM = 1 STORM AREA (SQ MI) = 01
R MANE 193 438 22 189 49 214

N

CONTINULITY SUMMARY (AC-FT) - INFLOWs QOOOE+00 EXCESSw 1720E+02 OUTFLOW=

*#+% NORMAL END OF HEC-1 *¥»

page 13

" .

1030E+01 BASIN STORAGEw

00 26 60 186 00

9164E+00 BASIN STORAGE=

00 33 62 186 00

1146€+01 BASIN STORAGE=

00 10 S5 184 00

3320E+00 BASIN STORAGE=

00 23 71 186 00

7897e+00 BASIN STORAGE=

00 12 20 184 00

3665E+400 BASIN STORAGE=

00 429 09 190 00

17156402 BASIN STORAGE=

5207£-04 PERCENT ERROR=

215

657SE-04 PERCENT ERROR=

2 15

5856€-04 PERCENT ERROR=

215

1358E-04 PERCENT ERROR=

215

4642E-04 PERCENT ERROR=

2 15

1048€-04 PERCENT ERROR=

2 14

1546E-02 PERCENT ERROR=



APPENDIX C

* 2-year HEC.] Model
*  10-year HEC-1 Mode]
*  100-year HEC-] Model

|
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i
i
i
i
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B Proposed Condition Hydrologic Calculations
i
i
I
!
i
i
"
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-

FLOOD HYDROGRAPH PACKAGE (HEC-1)
1998

JUN

-
-
: VERSION 4 1
*

RUN DATE

WEEE AR AR AN AR A AR AN EIANRTARRR R R AR IR

08MAYO6 TIME

09 29 20

-
»
*
*
*
*
*
w

X X x

200000 XX00(

x XX

xX ¥ X
XX

XXX
x %

DEV-2 OH1

000OKXK XXRKXX

MR XM XX

X
Q0000000 XXXXX

:
SXXXX§X

AHRRAERNRARAAAERANAANAARAUANRE S S AARRAN

*

= U S ARMY CORPS OFf ENGINEERS
* HYDROLOGIC ENGINEERING CENTER
* 609 SECOND STREET

: DAVIS, CALIFORNIA 95616
*
*

LU O

(916) 756-1104

EEREEARAARAARFARR AR RN AL R I EEERAARAR

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73), HEC1GS, HECLDB, AND HECIKW

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

DSS READ TYME SERYES AT DESIRED CALCULATION INTERVAL

KINEMATIC WAVE NEW FINITE DIFFERENCE ALGORITHM

-
-
=
m

QLN D WN =

K k&

HEC-1 INPUT
10 1 2 3 4 5 6
ID HEC-1 MODEL FOR SERENO CANYON
0 2-YEAR, 6-HOUR STORM
0 RAINFALL FROM NOAA ATLAS
1D SCS CURVE NUMBER SOIL LOSS PARAMETERS
I0 KINEMATIC WAVE HYDROGRAPH ROUTING
(4] DEVELOPED CONDITIONS
ID 10% IMPERVIOUS AREA USED FOR SITE
I0
0 PREPARED BY WOOD/PATEL, 1 10 2005
I0 FILE NAME DEV-100 DAT
ID
*DIAGRAM
T 2 900
10 1
i 01
PH 0 38 07 112 127
KK Al
KM RUNOFF FROM SUB-BASIN Al
BA 084
LS 88 11
UK 280 025 015 100
RK 3520 023 032 TRAP 12
KK BASAL
KM 29" WIER AT HEADWALL
RS STOR
sv Q 151 342 0574 0 807 104
SE 0 1 2 3 4 5
5Q 0 0 0 0 81 230
KK A2
KM RUNOFF FROM SUB-BASIN A2
BA 036
LS 88 74
UK 235 025 015 100
RK 2000 7] 032 TRAP 8
KK BASA2 -5
KM 14’ WEIR AT OUTLET
RS 1 STOR 4]
sv 0 0125 0273 (0448 0 623 O 798
SE 2772 2773 2774 277% 2776 2777
§Q 0 1] 0 0 39 111
KK Bl
KM RUNOFF FROM SUB-BASIN Bl
BA 027
Ls 88 37
UK 200 025 0 15 200
RK 2500 028 032 TRAP 8
HEC~1 INPUT
I0 1 2 3 4 S 6
KK BASB -3
KM 11" WEIR AT HEADWALL
RS 1 STOR [+]
sV 0 089 02 338 049 0 643
SE 2781 2782 2783 2784 2785 2786
§° 0 0 0 0 31 87
KK 82
KM RUNOFF FROM SUB-BASIN B2
Page 1

LOSS RATE GREEN AND AMPT INFILTRATION

PAGE 1
7 8 9 10
138 157
S
S
5
PAGE 2
7 8 9 10



: s
4 —

- '-

- — -‘

10

KK
HC

DEV-2 OH1
050
88 67
400 025 0 15 100
2340 024 032 TRAP 8
COMBB
coualge SECTIONS Bl AND B2
8ASB -5
23 WEIR
1 STOR Q
0 21 459 750 104 1133
2746 2747 2748 2749 2750 2751
0 0 ¢ 0 64 182
[
aunog; FROM SUB-BASIN C
88 S 9
250 023 ¢ 15 100
1570 017 032 TRAP 5
BASC -1
11° WEIR
1 STOR 0
0 107 236 388 540 0 745
2779 2780 2781 2782 2783 2784
0 0 [ 0 31 87
(1]
RUNOFF FROM SUB-BASIN D
034
88 10
300 02 0 15 100
1425 014 032 TRAP ©
HEC-1 INPUT
1 2 3 ) H 6
BASD-1
12 WEIR AT HEAD WALL
1 STOR 0
4] 056 131 227 324 0 472
2749 2750 2751 2752 2753 2754
0 0 [ 0 34 95
BASD -2
10' WEIR AT HEAD WALL
1 STOR 0
0 097 218 364 051 0 657
2724 2725 2726 2727 2728 2729
0 0 0 0 28 79
El S
RUNOFF FROM SUB-BASIN E1
061
88 10
400 02 015 100
2050 013 032 TRAP 7
BASE1- 2
19' WEIR AT HEADWALL
STOR 0
¢ 181 396 648 09 1152
2716 2717 2718 2719 2720 2721
0 0 o 4] 53 150
BASEL- 3
18" WEIR AT HEAD WALL
1 STOR 0
)] 138 316 532 747 963
2698 2636 2697 2698 2699 2700
0 0 ] 0 50 143
E2
RUNOFF FROM SUB-BASIN E2
046
88 10
200 02 015 100
2370 013 032 TRAP 10
BASE2
18' WEIR AT HEAD WALL
1 STOR 0
0 176 385 632 919 1 205
2694 2695 2696 2697 2698 2699
1] 0 o 0 50 143
HEC-1 INPUT
1 2 3 4 5 [
COMBE
conan;s SECTIONS E1 AND E2
Page 2

10

10

PAGE 3

PAGE 4



o R R G SR Ee

4
-.n

M A BN Am aEm e

DEV-2 OHl
CLEAR
CI.EARGNIYDROGRAPH STACK
E3
RUNOFF FROM SUB-BASIN E3
008
88 10
175 025 015 100
750 032 032 TRAP 6
BASE3
10' WEIR AT HEAD WALL
STOR 0
0 082 188 322 0 456
2711 2712 2713 2714 2715
0 0 0 0 28
Fl
RUNOFF FROM SUB-BASIN F1
036
88 10
225 018 0 15 100
2500 012 032 TRAP 7
BASF1
12" WEIR AT HEAD WALL
1 STOR ]
0 132 293 483 0706 0 929
2696 2697 2698 2699 2700 2701
0 0 0 0 34 95
F2
RUNOFF FROM SUB-BASIN F2
014
88 10
200 018 ¢ 1S 100
1440 028 032 TRAP 6
HEC-1 INPUT
1 2 3 4 S 6
BASF2
16" WEIR AT HEAD WALL
1 STOR 0
0 055 135 240 0 345
2701 2702 2703 2704 2705
] 0 (4] 0 45
F3
RUNOFF FROM SUB-BASIN F3
013
88 10
225 018 015 100
850 026 032 TRAP [
BASF3
14' WEIR AT HEAD WALL
STOR 0
0 0S5 133 239 378
2706 2707 2708 2709 2710
0 0 0 0 39
G
RUNOFF FROM SUB-BASIN G
0 016
88 10
400 025 0 15 100
720 022 032 TRAP 4
BASG
14' WEIR AT HEAD WALL
1 T 0
0 0 159 356 592 0 828
2723 2724 2725 2726 2727
1] 0 0 0 39
H1
RUNOFF FROM SUB-BASIN H1
059
88 g 4
375 02% 015 100
2210 019 032 TRAP 8
BASH1- 4
20" WEIR
1 STOR 0
Q 169 363 585 0 807 1029
2735 2736 2737 2738 2739 2740
0 [+} 0 0 56 158
HEC-1 INPUT
1 2 3 4 5 1
fage 3

10

10

PAGE 5

PAGE 6



L

S M e B R R AR A B s N =W

DEV-2 OH1
H1- 3
19' WEIR
1 STOR [] »
0 086 192 321 O 474 0 627
2736 2737 2738 2739 2740 2741
0 0 0 0 S3 150
BASH1- 5
19' WEIR
1 STOR

0
0 219 467 747 1 026 1 306
272‘7) 272% 2723 2738 2731 2732

53 150
H2

RUNOFF FROM SUB-BASIN H2 L}

072

88 478

400 025 015 100

3480 019 032 TRAP 12 5
BASH2- 1
21" WEIR AT HEADWALL

1 STOR 0

0 175 382 624 905

g 2772 2773 2774 2775 2776
0 4 0 59

[ 166
BASH2- 2
21" WEIR AT HEADWALL

1 STOR

0
[ 165 361 590 820 1 049
[} 2785 2786 2787 2788 2789
0 0 0 0 59 166

I
RUNOFF FROM SUB-BASIN I
025

88 74
225 02 0 15 100
2100 026 032 TRAP 10 -
BASI
10" wWEIR

1 STOR 0
[ 186 399 640 0 881 1122
2755 2756 2757 2758 2759 2760
V] 0 [ 0 28 79
HEC-1 INPUT PAGE 7
1 2 3 4 s 6 7 8 9 10
CLEAR
CLEARSHYDROGRAPH STACK
bl ,
RUNQFF FROM SUB-BASIN 3
024
88 79
145 02 015 100 ;
965 026 032 TRAP 5 5
BAS2
11" WEIR
1 STOR

0
] 098 217 359 528 0 698
2769 2770 2771 2772 2773 2774
0 0 0 0 31 87

X
RUNOFF FROM SUB-BASIN K
009

88 10
81 Q25 Q 15 100
715 022 032 TRAP 5 5
K
13" WEIR
1 STOR 0
106 232 378 0 525

36

L
RUNOFF FROM SUB-BASIN L
009

88 10
113 018 0 15 100
450 012 032 TRAP S H

BASL
12’ WEIR
Page &



SER SN WS N NE N n B WA

e N o MAm B aE Bs e B

INPUT
LINE

16

22

28

34

40

46

Area of aasmgsubtrat'lng the area to be retained for 100 year event

Arggsgf Basin subtrating the area to be retained for 100 year event

Ar&a)zgf Basin subtrating the area to be retained for 100 year event

Arealgf sasmssubtraung the area to be retained for 100 year event

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

DEV-2 QH1
188 0 28
2725 2726
Q 34
HEC-1 INPUT
4 S 6
100
TRAP 4
278 0 396

2724 2725
0 28

100
TRAP

422 0594
2694 2695
0 36

100
TRAP

100
TRAP

HEC-1 INPUT

4 5

100
TRAP

100
TRAP

282 RS 1 STOR 0
283 sv 0 035 096
284 SE 2722 2723 2724
285 sQ Q [ Q
LINE 10 1 2 3
286 KK M
287 KM RUNQFF FROM SUB-BASIN M
288 BA 008
289 LS 88 10
290 UK 137 018 015
291 RK 750 012 032
292 KK SM
293 KM 10" WEIR
294 RS 1 STOR 0
295 sv 0 069 160
296 SE 2721 2722 2723
297 SQ [} 0 0
*
298 K N
299 KM  RUNOFF FROM SUB-BASIN N
300 BA 01
301 LS 88 10
302 UK 117 018 0 15
303 51( 1036 012 032
304 KK BASN
305 kM 13" WEIR
306 RS 1 STOR [}
307 sV 0 11 25
308 SE 2691 2692 2693
309 SQ 0 [} 0
«
310 KK 0
311 KM RUNOFF FROM SUB-BASIN O
312 KM
313 BA 0 0024
314 LS 88 10
315 UK 108 02 015
316 RK 174 014 032
317 KK P
318 KM RUNOFF FROM SUB-BASIN P
319 KM
320 BA
321 LS 88 10
322 UK 135 02 0 15
323 RK 354 014 032
324 KK CLEAR
325 KM CLEAR MYDROGRAPH STACK
326 HC 8
LINE ID 1 2 3
327 KK Q
328 KM RUNOFF FROM $UB-BASIN Q
329 KM
330 BA
331 LS 88 10
332 UK 86 02 015
333 RK 160 014 032
334 KK R
335 KM RUNOFF FROM SUB-BASIN R
336 KM
337 [:7
338 LS 88 14
339 UKk 180 025 015
340 RK 4300 023 032
341 2z
SCHEMATIC DIAGRAM OF STREAM NETWORK
(V) ROUTING (--->) DIVERSION OR PUMP FLOW
( ) CONNECTOR
Al
v
v .
BASAL
A2
v
v
BASA2
81
v
v
BASB

Page §

15

1

S

10

10

paGe 8

PAGE 9
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52

58

61

67

73

79

85

91

97

103

109

s

121

127

130

133

133

145

151

157

163

169

175

181

187

193

199

205

211

217

223

229

235

241

247

DEV-2 OHLl
B2
comBs
v
v
BASB
C
v
v
BASC
D
v
v
BASD-1
v
v
BASD
El
Y
v
BASE]-
v
Y
BASEL1-
E2
v
v
BASE2
COMBE
CLEAR
E3
v
v
BASE3
Fl
v
v
BASF1
F2
v
v
BASF2
F3
v
v
BASF3
G
v
v
BASG
H1
Y
v
BASH1-
v
v
BASH1-
v
v
- BASH1-
H2
\;
A
BASHZ-
v
v
BASHZ-
CLEAR
Page 6
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*

* U S ARMY CORPS OF ENGINEERS
hd HYDROLOGIC ENGINEERING CENTER
* 609 SECOND STREET

* DAVIS, CALIFORNIA 95616

: (916) 756-1104

*

ARG LA AR AT TR AN AT AR T XA AW R A AN ST ARAY

DEV-2 OH1
250 3
v
\%
256 BAST
262 K
. v
v
268 BASK
274 L f
v
v
280 BASL
286 M
v
v
292 BASM
298 N
v
v
304 BASN
310 0
317
324 CLEAR .
327 Q
334 R
(***) RUNOFF ALSO COMPUTED AT THIS LOCATION
JREARR AR R AR * * & thERRAREL
*
*  FLOOD HYDROGRAPH PACKAGE (HEC-1)
* JUN 1998 *
: VERSION 4 1 :
: RUN DATE  O08BMAY06 TIME 09 29 20 :
AREARNNANE AR AR AAA AR ARARARA Rk kRN A Rk A dd
HEC-1 MODEL FOR SERENG CANYON
100-YEAR, 6-HOUR STORM
RAINFALL FROM NOAA ATLAS
SCS CURVE NUMBER SOIL LOSS PARAMETERS
KINEMATIC WAVE HYDROGRAPH ROUTING
OEVELOPED CONDITIONS
10% IMPERVIOUS AREA USED FOR SITE
PREPARED BY WOOO/PATEL, 1 10 2005
FILE NAME DEV-100 DAT
13 10 OUTPUT CONTROL VARIABLES
IPRNT S PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0 HYDROGRAPH PLOT SCALE
IT HYDROGRAPH TIME DATA
NMIN MINUTES IN COMPUTATION INTERVAL
IDATE 1 G STARTING DATE
YTIME 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 DEFTH  INCHES
LENGTH, £LEVATION FEET
FLOW CUBIC FEET PER SECOND
STORAGE VOLUME ACRE-FEET
SURFACE AREA ACRES
TEMPERATURE DEGREES FAHRENHEIT
14 10 INDEX STORM No 1
STRM 1 57 PRECIPITATION DEPTH
TRDA 01 TRANSPOSITION DRAINAGE AREA
15 PI PRECIPITATION PATTERN
00 00 00 00 00 00 00 00 00
00 00 00 00 00 00 Q0 00 00
00 00 00 00 00 00 00 00 [o]y]
00 00 00 00 00 00 00 00 00

AT ER AR AAAN KA AR AR RARAR T A RIRRAAI AR AR

*
*
*
"
*
*
*
*



++

++

+4

OPERATION

HYDROGRAPH

ROUTED TO

HYDROGRAPH

ROUTED TO

HYDROGRAPH

ROUTED TO

HYDROGRAPH

2 COMBINED

ROUTED TO

HYDROGRAPH

ROUTED TO

HYDROGRAPH

ROUTED TO

ROUTED TO

HYDROGRAPH

ROUTED TO

ROUTED YO

HYDROGRAPH

ROUTED TO

2 COMBINED

6 COMBINED

HYOROGRAPH

ROUTEDR TO

HYDROGRAPH

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

STATION

Al

BASAL

A2

BASA2

8l

B2

COMBB

BASB

BASC

BASD-1

BASD

E1l

BASEL-

BASEL-

EZ

BASE2

COMBE

CLEAR

E3

BASE3

F1L

PEAK
FLOW

44

39

23

14

17

24

32

23

18

1n

20

19

29

24

13

31

17

21

92

22

TIME IN HOURS,
TIME OF
PEAK

3

w

“

w

FLOW IN CUBIC FEET PER SECOND
AREA IN SQUARE MILES

33

23

27

47

27

50

40

47

63

30

50

33

37

67

40

57

90

27

50

87

60

17

00

30

RUNOFF

DEV-2 OH1

SUMMARY

AVERAGE FLOW FOR MAXIMUM PERIOD
24-HOUR

6-HOUR

[

17

Page 8

i

1

72-HOUR

1

1

BASIN
AREA

08

08

04

04

03

03

05

08

08

03

03

03

03

03

06

a6

06

05

05

11

37

01

01

MAXTMUM
STAGE

2775

2784

2749

2782

2752

2727

2719

2698

2697

2713

48

30

36

33

90

00
00
01
01
15
02
01
00
00
00
00
00
00
00

TIME OF

MAX STAGE

343

3 47

3 50

3 63

350

337

3 67

357

3 90

350
e

25 S0



++

++

e

44

++

++

ROUTED TO

HYDROGRAPH

ROUTED TO

HYDROGRAPH

ROUTED TO

HYDROGRAPH

ROUTED TO

HYOROGRAPH

ROUTED TO

ROUTED TO

ROUTED TO

HYDROGRAPH

ROUTED TO

ROUTED TO

HYDROGRAPH

ROUTED TO

8 COMBINED

HYDROGRAPH

ROUTED TO

HYDROGRAPH

ROUTED TO

HYDROGRAPH

ROUTED TO

HYDROGRAPH

ROUTED TO

HYDROGRAPH

ROUTED TO

HYDROGRAPH

HYDROGRAPH

8 COMBINED

HYDROGRAPH

AT

AT

AT

AT

AT

AT

AT

AT

AY

AT

AT

AT

AT

AT

AT

AT

BASF1

F2

BASF2

£3

BASF3

BASG

Hl

BASH1-

BASH1-

BASH1-

H2

BASH2-

BASH2-

BASK

BASL

BASM

BASN

CLEAR

12

10

31

26

19

33

27

16

16

20

10

32

3

w

w

w

57

23

50

27

53

33

03

37

50

63

57

43

60

90

30

20

87

17

40

13

00

13

47

17

43

20

00

13

17

53

DEV-2 OH1

Page ¢

0

o1

o1

01

01

02

02

06

06

06

06

07

07

07

03

03

24

02

02

01

01

01

0l

01

o

01

o1

00

01

31

2699

2704

2709

2726

2738

2739

2730

2774

2787

2758

2772

2739

2725

2724

2693

11

10

08

45

26

28

07

(128

29

s7

50

53

00

50

63

57

60

90

40

47

40

20



DEV-2 OHL
+ Q 3 310 - 0 0 o 00 .
HYDROGRAPH AT
I R 83 3 30 9 2 2 14
SUMMARY OF KINEMATIC WAVE ~ MUSKINGUM-CUNGE ROUTING
(FLOW IS DIRECT RUNOFF WITHOUT BASE FLOW)
. INTERPOLATED TO
COMPUTATION INTERVAL
ISTAQ ELEMENT DT PEAK TIME TO VOLUME DT PEAK TIME TO VOLUME
PEAK PEAK
. {MIN) (CFS) (MIN) (IN) (MIN) (cFs), (MIN) (IN)
FOR STORM = 1 STORM AREA (SQ MI) = 01
Al MANE 181 44 43 199 91 64 2 00 44 41 200 00 64

CONTINUITY SUMMARY (AC-FT) - INFLOW= OOOOE+00 EXCESS= 2879E+01 OUTFLOW= 2862E+01 BASIN STORAGE= 1427E-02 PERCENT ERROR=

FOR STORM = 1 STORM ARFA (SQ MI) = 01
A2 MANE 2 00 23 14 196 93 70 2 00 23 11 196 00 70

CONTINUITY SUMMARY (AC-FT) - INFLOW= 0000E+00 EXCESS= 1347E+01 OUTFLOW= 13376401 BASIN STORAGE= 4402E-03 PERCENT:ERROR=

FOR STORM = 1 STORM AREA (SQ MI) =
MANE 182

01
Bl 17 37 196 36 66 00 17 31 196 00 66

~N

B

CONTINUITY SUMMARY (AC-FT) - INFLOW= O00QE+00 EXCESS= 9606E+00 OUTFLOW= 9538E400 BASIN STORAGE= 2816E-03 PERCENT ERROR=

FOR STORM = 1 STORM AREA (SQ MI) = 01
B2 MANE 2 00 24 22 202 87 69

[N)

00 24 19 204 00 69

‘

CONTINUITY SUMMARY (AC-FT) - INFLOW= OO0OE+00 EXCESS= 1854E+01 OUTFLOW= 1843401 BASIN STORAGE= 1436E-02 PERCENT ERROR=

FOR STORM = 1 STORM AREA (SQ MI) = 0L
C MANE 171 18 42 197 00 €8

N

00 18 27 198 00 68
CONTINUITY SUMMARY (AC-FT) - INFLOW= OQ0OOE+00 EXCESS= 1100E401 OUTFLOW= 1094E+01 BASIN STORAGE= 4081E-03 PERCENT ERROR=

FOR STORM = 1 STORM AREA (5Q MI) = o1
D MANE 1 69 19 55 199 84 72

N

00 19 51 200 00 72
CONTINUITY SUMMARY (AC-FT) - INFLOW= OOOCE+00 EXCESS= 13176401 QUTFLOW= 1311E+01 BASIN STORAGE= 6952E-03 PERCENT ERROR=

FOR STORM = 1 STORM AREA (SQ MI) = 01
EL MANE 183 29 49 205 48 72

~

00 29 44 204 00 72
CONTINUITY SUMMARY (AC-FT)} - INFLOW= OOQQE+00 EXCESS= 2362E+01 OUTFLOW= 2351E+01 BASIN STORAGE= 1977E-02 PERCENT ERROR=

FOR STORM = 1 STORM AREA (SQ MY) = 01
E2 MANE 212 31 07 196 77 72

N

00 30 75 196 00 72
CONTINUITY SUMMARY (AC-FT)} - INFLOW= OOOQE+00 EXCESS= 1781E+0l OUTFLOW= 1771E+01 BASIN STORAGE= 6282E-03 PERCENT ERROR=

FOR STORM = 1 STORM AREA (SQ MI) =
MANE 90 6

o1
€3 s9 19091 72 2 00 655 19000 72 .

CONTINUITY SUMMARY (AC-FT) - INFLOW= O0O0OE+00 EXCESS= 3098E+00 OUTFLOW= 30B7E+00 BASIN STORAGE= 6155£-04 PERCENT ERROR=

FOR STORM = 1 STORM AREA (SQ MI) = 01
F1 MANE 188 2237 198 54 72 200 2218 198 00 72

CONTINUITY SUMMARY (AC-FT) - INFLOW= O0000E+00 EXCESS= 1394E+01 OUTFLOW= 1387€+01 BASIN STORAGE= 5776E-03 PERCENT ERROR=

FOR STORM = 1 STORM AREA (sQ MI) =
E 165 9

01
2 MANI 77 194 89 72 2 00 9 67 194 00 72

CONTINUITY SUMMARY (AC-FT) - INFLOwW= O0000£+00 EXCESS= 5422E+00 OUTFLOW= S396E+00 BASIN STORAGE= 1940£-03 PERCENT ERROR=

FOR STORM = 1 STORM AREA (5Q MI) =
103 8

F3 MANE 00 8 63 196 00 72

01
63 196 00 72

~

CONTINUITY SUMMARY (AC-FT) - INFLOW= OO000E+00 EXCESS= 5035E+400 OUTFLOW= SO14E+00 BASIN STORAGE= 1864E-03 PERCENT ERROR=

FOR STORM = 1 STORM AREA (SQ MI) = 01
G MANE 87 8 43 200 90 72 2 00 8 38 200 00 72

4
CONTINUITY SUMMARY (AC-FT) - INFLOW= OO00OE+00 EXCESS= G6196E+00 OUTFLOW= 616SE+00 BASIN STORAGE= 3944E-03 PERCENT ERROR=

-

FOR STORM = 1 STORM AREA (SQ MI) = 01 .
Page 10



DEV-2 OH1
H1 MANE 2 18 3115 201 14 72 2 00 31 08

4

CONTINUITY SUMMARY (AC-FT) - INFLOW= OO00E+00 EXCESS= 2267£+01 OUTFLOW= 2255E+01 BASIN

FOR STORM = 1 STORM AREA (SQ MI) = 0l
H2 MANE 2 00 32.86 206 02 67 2 00 32 85

CONTINUITY SUMMARY (AC-FT) - INFLOW= O0O0E+00 EXCESS= 2600E+01 OUTFLOW= . 2587E+01 "BASIN

FOR STORM = 1 STORM AREA (SQ MI) = 01
I MANE 2 00 15 82 197 38 70 200 15 64

CONTINUITY SUMMARY (AC-FT) - INFLOW= OOQOE+00 EXCESS= 9357E+00 OUTFLOW= 9317€+00 BASIN

FOR STORM = 1 STORM AREA (5Q MI) = 01
3 MANE 103 19 95 190 49 70 2 00 19 75

« CONTINUITY SUMMARY (AC-FT) - INFLOW= OO000E+00 EXCESS= 9043£+00 OUTFLOW= 9008E+00 BASIN

N

FOR STORM = 1 STORM AREA (SQ MI) = 0l
K MANE 97 10 24 187 13 72 2 00 - 9 96

0

CONTINUITY SUMMARY (AC-FT) - INFLOW= OO000E+00 EXCESS= 3485E+00 OUTFLOW= 3477&+00 BASIN

FOR STORM = 1 STORM AREA (SQ MI) = 01
L MANE 70 8 57 188 86 72 2 00 8 40

CONTINUITY SUMMARY (AC-FT) - INFLOW= O0000E+00 EXCESS= 34856400 QUTFLOW= 3475E+00 BASIN
¥

FOR STORM = 1 STORM AREA (SQ MI) = 01
M MANE 127 6 79 191 05 72 2 00 6 67

CONTINUITY SUMMARY (AC-FT) - INFLOW= OO0OOE+00 EXCESS= 3098E+00 OUTFLOW= 3086E+00 BASIN

" FOR STORM = 1 STORM AREA (SQ MI) = 01
N MANE 155 8 92 190 4S5 72 2 00 8 79

.
CONTINUITY SUMMARY (AC-FT) - INFLOW= OOOOE+00 EXCESS= 3873E+00 OUTFLOW= 3862E+00 BASIN

FOR STORM = 1 STORM AREA (SQ MI) = 01
O MANE - 36 241 188 39 72 2 00 2 40

CONTINUITY SUMMARY (AC-FT) - INFLOW= O0O00OE+00 EXCESS= 9295E-01 OUTFLOW= 9265E-O1 BASIN

El

= FOR STORM = 1 STORM AREA (SQ MI) = 0l
P MANE 67 520 189 25 72 2 00 517

CONTINUITY SUMMARY (AC-FT) - INFLOW= O000E+00 EXCESS= 2246E+00 OUTFLOW= 2237E+00 BASIN
. K

v

FOR STORM = 1 STORM AREA (§Q MI) = 01 N
G MANE 35 2 65 187 27 72 2 00 2 62

4 -

CONTINUITY SUMMARY (AC-FT) - INFLOW= OO00OE+00 EXCESS= 9295-01 OUTFLOW= 9267€-01 BASIN

>

FOR STORM = 1 STORM AREA (SQ MI) = 01
R MANE 191 83 84 197 65 63 2 00 83 28

CONTINUITY SUMMARY (AC-FT) ~ INFLOW= OOOQE+00 EXCESS= 4732E+01 QUTFLOW= 4696E+01 BASIN

W%k NORMAL END OF HEC-1 #w#+

~ ! «

~ Page 11

202 00

STORAGE=

206 00

STORAGE=

198 00

STORAGE=

190 00

STORAGE=

188 00
STORAGE=

188 00 .

STORAGE=

130 00

STORAGE=

192 00

STORAGE=

188 00

STORAGE=

190 oC

STORAGE=

186 00

STORAGE=

198 00

STORAGE=

72

1559E-02 PERCENT ERROR=

67

2161E-02 PERCENT ERROR=

70

3884E-~03 PERCENT ERROR=

.

70

1637e-03 PERCENT ERROR=

72

2342E-04 PERCENT ERROR=

72

43656-04 PERCENT ERROR=

72

5717E-04 PERCENT ERROR=

72

62056-04 PERCENT ERROR=

72

10536-04 PERCENT ERROR=

72

3648E-04 PERCENT ERROR=

' 72

7453E~05 PERCENT ERROR=

63

1577E-02 PERCENT ERROR=

o
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DEV-10 OH1
IARRN A AR AR AR R RAR R AR AR RN Ak E KT T RNAY AARNRNARAAARR A RAAR A SRR R AR R AR AR AR ANk dd

*

U S ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER
609 SECOND STREET

-

FLOOD HYDROGRAPH PACKAGE (HEC-1} * * *

JuN 1998 * * *
* * *
% »* DAVIS, CALIFQRNIA 95616 *
- * "
" * "
3] »* t 4

VERSION 4 1
(916) 756-1104

RHREARINARAANF YRR TR AR BAEARAA AR REAARS

RUN DATE Q5MAY06 TIME 08 37 11

w*
-
*
*
*
*
AAREERAERAE R RRERARE TR AR ERRAA RN AN TR AR

X X 00000 200X X
X X X X X XX
X X X X X
X000 XXXX X XX X
X X X X X
X X X X X X
X X 000KXX 00X XXX

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73), HECIGS, 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 REVISIQNS DATED 28 SEP 81 THIS IS YHE FORTRAN77 VERSION
NEW OPTIONS DAMBREAK OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATION, DSS WRITE STAGE FREQUENCY,

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

KINEMATIC WAVE NEW FINITE DIFFERENCE ALGORITHM

1 HEC-1 INPUT PAGE 1
LINE ip 1 2 3 4 5 6 7 8 9 10
o HEC-1 MODEL FOR SERENO CANYON
2 10 10-YEAR, 6-HOUR STORM
3 ID RAINFALL FROM NOAA ATLAS
4 D 5CS CURVE NUMBER SOIL LOSS PARAMETERS
5 ID KINEMATIC WAVE HYDROGRAPH ROUTING
6 ID DEVELOPED CONDITIONS
; 10 10% IMPERVIOUS AREA USED FOR SITE
1D
9 D PREPARED BY WOOD/PATEL, 1 10 2005 ~
10 I0 FILE NAME  DEV-100 DAT
11 (3]
*DIAGRAM
12 IT 2 900
13 10 5
14 i 01
15 PH 0 52 099 164 187 2 01 229
16 KK Al
17 KM RUNOFF FROM SUB-BASIN Al
18 BA 0 084
19 Ls B8 11
20 UK 260 025 0 15 100
21 sx 3520 023 032 TRAP 12 5
22 KK BASAL
23 KM 29" WIER AT HEADWALL
24 RS 1 STOR 0
25 sv 0 151 342 0 574 0 807 104
26 SE 0 1 2 3 4 5
27 SQ Q 0 0 [} 81 230
28 KK A2
29 KM RUNOFF FROM SUB-BASIN A2
30 BA 036
31 Ls 88 74
32 UK 235 025 015 100
33 RK 2000 02 032 TRAP 8 5
34 KK BASA2 -5
35 KM 14" WEIR AT OUTLET
36 RS 1 STOR 0
37 sV 0 0125 0273 0448 0623 0 798
38 SE 2772 2773 2774 2775 2776 2777 -
39 §Q 1] 0 0 0 39 111
40 KK 81
41 KM  RUNOFF FROM SUB-BASIN Bl
42 BA 027
! 43 Ls 88 37
44 uK 200 025 015 100
45 RK 2500 028 032 TRAP 8 5
1 HEC-1 INPUT PAGE 2
LINE I0 i 2 3 4 5 6 7 8 9 10
46 KK BASB -3
47 KM 11' WEIR AT HEADWALL
48 RS 1 STOR 0
49 Y ¢ 089 02 338 043 0 643
50 SE 2781 2782 2783 2784 2785 2786
51 EQ 0 0 0 0 31 87
52 KK 82
53 KM RUNOFF FROM SUB-BASIN B2
Page 1



KK
HC

050

88 6 7
400 025 015
2340 024 032

COMBB
CmBIgE SECTIONS B1 AND B2

B8ASEB -5
23" WEIR
1 STOR ]
0 21 459
2746 2747 2748
[ 0 0

C
RUNOFF FROM SUB-BASIN C
03

88 59
250 023 015
1570 017 032

C -1

11" WEIR

1 STOR 0
0 107 236
2779 2780 2781
0 4] ¢

o
RUNQFF FROM SUB-BASIN D
034

88 10

300 02 0 15
1425 014 032
1 2 3

BASD-1

12" WEIR AT HEAD WALL
1 STOR 0

0 056 131

2749 2750 2751
o 0 0

BASD -

10" WEIR AT HEAD WALL
STOR

218

0 097
2724 2725 2726
0 Q 0

E1l S
RUNOFF FROM SUB-BASIN E1
061

88 10
400 02 015
2050 013 032

BASEL-
19" WEIR AT HEADWALL
1 STOR [}

] 181 396

2716 2717 2718

0 0 0
BASE1- 3

18" WEIR AT HEAD WALL

1 STOR 0o

Q 138 316

2695 2696 2697

0 0 0

E2
RUNOFF FROM SUB-~BASIN E2
046
88 10

200 02 0 15
2370 013 032

BASE2
18’ WEIR AT HEAD WALL
STOR 82

0 176 3
2694 2695 2696
0 (] 0

COMBE
COMBINE SECTIONS E1 AND E2
2

DEV~10 OH1

100
TRAP 8
750 104 133
2749 2750 2751
] 64 182

100
TRAP 5
388 540 0 745
2782 2783 2784
0 31 87

100
TRAP 6

HEC-1 INPUT

4 5 6
227 324 0 472
2752 2753 2754
0 34 95
364 051 0 657
2727 2728 2729
0 28 79

100
TRAP 7
648 09 1152
2719 272Q 2721
0 53 150
532 747 963
2698 2699 2700
0 50 143

100
TRAP 10
632 918 1 205
2697 2698 2699
0 SO 143

HEC-1 INPUT
4 5 6
Page 2

10

10

PAGE 3

PAGE 4



CLEAR
CLEARGNYD ROGRAPH STACK

RUNOFF FROM SUB-BASIN E£3
008

g8 10
175 025 015 100

750 032 032
BASE3
10" WEIR AT HEAD WALL
1 STOR 0
0 082 188 322
2711 2712 2713 2714
0 V] 0 o
Fl
RUNOFF FROM SUB-BASIN F1
Q38
88 10
225 018 0 15 100
2500 012 032

BASF1
12" WEIR AT HEAD WALL
STOR 0
32 293 483

DEV-10 OH1

TRAP 6

0 456
2715
28

TRAP 7

0706 0 929
2700

0 1
2696 2697 2698 2699 2701
0 0 0 0 34 95
F2
RUNOFF FROM SUB~BASIN F2
014
88 10
200 018 0 15 100
1440 028 032 TRAP 6
HEC-1 INPUT
1 2 3 4 5 6
BASF2
16’ WEIR AT HEAD WALL
STOR 0
0 055 135 240 0O 345
2701 2702 2703 2704 2705
0 0 0 0 45
F3
RUNOFF FROM SUB-BASIN F3
013
88 10
225 018 015 100
850 026 032 TRAP 6
BASF3
14" WEIR AT HEAD WALL
STOR 0
0 055 133 239 378
2706 2707 2708 2709 2710
[} 0 0 0 39
G
RUNOFF FROM SUB-BASIN G
0 016
88 10
400 025 015 100
720 022 032 TRAP 4
BASG
14" WEIR AT HEAD WALL
1 STOR
0 0159 356 592 O 828
2723 2724 2725 2726 2727
0 0 0 0 39
H1
RUNOFF FROM SUB-BASIN H1
059
88 9 4
375 025 0 15 100
2210 019 032 TRAP 8
BASH1-
20" WEIR
1 STOR 0
0 169 363 585 0 807 1 029
2735 2736 2737 2738 2739 2740
] 0 0 0 56 158
HEC-1 INPUT
1 2 3 4 5
Page 3

10

10

PAGE 5
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BASH1- 3
19" WEIR
1 STOR 0
4] 086 192
2736 2737 2738
[ 0 0
BASH1~ S
19" WEIR
1 STOR 0
4 219 467
2727 2728 2729
4] "] 0

H2
RUNOFF FROM SUB-BASIN H2
072

88 478
400 025 015
3480 019 032

BASHZ- 1

21' WEIR AT HEADWALL
1 STOR [}
0 175 382

0 2772 2773
0 0 0

BASH2- 2

21" WEIR AT HEADWALL
1 STOR 0
0 165 361
0 2785 2786
0 o

1
RUNOFF FROM SUB-BASIN I
025

88 7 4
225 02 ¢ 15
2100 026 032
I
10" WEIR
1 STOR 0
0 186 399
2755 2756 2757
0 0 0
1 2 3
CLEAR

CLEAR HYDROGRAPH STACK
8

J
RUNOFF FROM SUB-BASIN J
024

88 79
145 02 015
965 026 032
BASJ
11 WEIR
1 STOR

0
Q 098 217
276% 2770 2771
4] 0 0

K
RUNOFF FROM SUB-BASIN K
009

88 10
81 025 o 15
715 022 032

BASK
13" WEIR
1 STOR 0
0 106 232
2737 2738 2739
0 0 V]

L
RUNOFF FROM SUB-BASIN L
009

88 10
113 018 015
450 012 032

BASL
12" weIR

DeEV-10 OH1
321 0 474 0O 627
2739 2740 2741
0 53 150
747 1026 1 306
2730 2731 2732
0 53 150
100
TRAP 12
624 905 1 185
2774 2775 2776
4] 59 166
590 820 1 049
2787 2788 2789
0 59 166
100
TRAP 10
640 0881 1 122
2758 2759 2760
o 28 79
HEC-~1 INPUT
4 5 6
100
TRAP 5
359 528 0 698
2772 2773 2774
0 31 87
100
TRAP 5
378 0_525
2740 2741
4] 36
100
TRAP 5
Page 4
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¢
I DEV-10 OH1
282 RS 1 STOR
283 SV Q Q35 Q96 188 Q 28
284 SE 2722 2723 2724 2725 2726
285 §Q 0 0 0 [ 34
I 1 HEC-1 INPUT
LINE 10 1 2 3 4 5 6 7 8
286 KK M
287 KM RUNOFF FROM SUB-BASIN M
X 288 BA 008
289 LS 88 10
290 UK 137 018 015 100
291 50( 750 012 032 TRAP 4 5
292 KK M
293 KM  10' WEIR
294 R 1 STOR 0
. 295 sV 0 069 160 278 0396
296 SE 2721 2722 2723 2724 2725 i
237 ;sQ 0 0 0 0 28
l 298 KK N
299 KM RUNOFF FROM SUB-BASIN N
300 BA 01
301 Ls 88 10
302 UK 117 018 015 100
l 303 RC 2036 0L 0% TRAP 5 5
304 KK BASN
. 305 KM 13" WEIR
306 RS 1 STOR 0
307 sV 0 11 25 422 0594
308 SE 2691 2692 2693 2694 2695
309 R Q Q i} Q 36 .
310 KK 0
311 KM RUNOFF FROM SUB-BASIN O
312 KM Area of Basin subtrating the area to be retained for 100 year event
313 BA 0 0024 9
314 LS 88 10 -
315 UK 108 02 015 100
316 RK = 174 014 032 TRAP 4° 5
317 KK P
% 318 KM RUNOFF _FROM SUB-BASIN P
319 KM Area of Basin subtrating the area to be retained for 100 year event
320 BA 0058
321 LS 88 10
322 UK 135 02 015 100
323 ' RK 354 014 032 TRAP 5 5
324 KK  CLEAR
325 KM CLEAR HYDROGRAPH STACK
326 HC 8
1 HEC-1 INPUT
LINE ID 1 2 3 4 5 1 7 8
l 327 KK Q
328 KM RUNOFF FROM SUB-BASIN Q
329 KM Area of Basin subtrating the area to be retained for 100 year event
330 BA 024
331 Ls 88 10
332 UK 86 02 015 100
333 RK 160 014 032 TRAP 4 S
334 KK R
335 . KM RUNOFF FROM SUB-BASIN R R
336 KM Area of Basin subtrating the area to be retained for 100 year event
337 8A 14 8
338 LS 88 14
339 UK 180 Q25 015 100
340 RK 4300 023 032 TRAP 15 5
1 341 zz
SCHEMATIC DIAGRAM OF STREAM NETWORK
INPUT
l LINE (V) ROUTING {--~>) DIVERSION OR PUMP FLOW
NO ( ) CONNECTOR (<---) RETURN OF DIVERTED OR PUMPED FLOW
16 Al
v
v
22 BASAL
28 A2
v
v
l 34 BASAZ
40 Bl
v
\'4
46 BASB
' Page 5

PAGE 8
10

PAGE 9
10



‘

52
58
61
67
73
79
85
91
97
103
109
115
121
127
130
133
139
145
151
157
163
169

175

187
193
199
205
211
217
223
229
235
241

247

CLEAR

E3

v
BASE3

CLEAR

COMBB

8ASE

F1

BASF1

DEV-10 OHl1
82
C
v
v
BASC .
D
v
v
BASD-1
v
v
BASD
E1l
v
v
BASE1-
v
s v
BASE1-
, COMBE
.
)
v
v .
BASF2 ¢
F3
v
v
BASF3
G
v
, \
BASG
Page 6

€2
v
v
BASE2 ¢
&
N
H1l '
v
v
BASH1-
v
v
BASH1-
v
v
BASH1-
H2
v
v oo
BASH2-
v
\4
BASHZ~
I
\4
v
BASI



DEV-10 OH1
250 J
v
v
256 BASJ
262 K
v
\
268 BASK
274 L
v
v
280 BASL
286
292 BAS|
298
304
310
317
324 CLEAR
327 Q
334 , R
(*%*) RUNOFF ALSO COMPUTED AT THIS LOCATION
lt#tﬁkt**lt**iw*ii***tt*!*tt!ﬁt***********
* -
*  FLOOD HYDROGRAPH PACKAGE (HEC-1) ¥
* JuN 1998 *
* VERSION 4 1 *
= *
: RUN DATE OSMAYO6 TIME 08 37 11 :
L L T T T T o e T e el b 22 ]
HEC~1 MODEL FOR SEREND CANYON
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
PREPARED BY WOOD/PATEL, 1 10 2005
FILE NAME  DEV-100 DAT
13 10 OUTPUT CONTROL VARIABLES
IPRNT § PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0  HYDROGRAPH PLOT SCALE
T HYDROGRAPH TIME DATA
NMIN MINUTES IN COMPUTATION INTERVAL
IDATE 1 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 DEPTH  INCHES
LENGTH, ELEVATION FEET
FLOW CUBIC FEET PER SECOND
STORAGE VOLUME ACRE-FEET
SURFACE AREA ACRES
TEMPERATURE DEGREES FAHRENHEIT
14 0 INDEX STORM NO 1
STRM 2 29 PRECIPITATION DEPTH
TRDA 01 TRANSPOSITION DRAINAGE AREA
15 PI PRECIPITATION PATTERN
00 00 00 00 00 00
00 00 Q00 00 00 00
00 00 00 Q0 00 00
00 00 00 00 00

T<<2

1Y

ZC<Z

REREEE L E R R AR AL AR AR A ARR AT AALANERAALEER

* *
* U S ARMY CORPS OF ENGINEERS *
* HYDROLOGIC ENGINEERING CENTER  *
* 609 SECOND STREET *
g DAVIS, CALIFORNIA 95616 *
: (916) 756-1104 :
* *

AR E R R KRR RARE RIS EAAGR TR AR A EARARRR

00 00 00
00 00 00
00 00 00
00 00 00



+4

+ +

++

+4

o

OPERATION

HYDROGRAPH

ROUTED TO

HYDROGRAPH

ROUTED TO

HYDROGRAPH

ROUTED TO

HYDROGRAPH

2 COMBINED

ROUTED TO

HYDROGRAPH

ROUTED TO

HYDROGRAPH

ROUTED TO

ROUTED TO

HYDROGRAPH

ROUTED TO

ROUTED TO

HYDROGRAPH

ROQUTED TO

2 COMBINED

6 COMBINED

HYDROGRAPH

ROUTED TO

HYDRQGRAPH

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

STATION

Al

BASAL

BASA2

Bl

BASB

COMBB

E1

BASE1l-

BASEl-

E2

BASE2

COMBE

CLEAR

E3

BASE3

Fl

PEAK
FLOW

108

105

53

44

40

30

58

87

77

43

33

45

44

34

69

64

50

68

49

86

317

14

5¢

FLOW IN CUBIC FEET PER SECOND

TIME IN HOURS, AREA IN SQUARE MILES

TIME OF
PEAK

323

327

320

327

320

330

327

327

337

320

3 30

DEV-10 OHl

00 00
00 00
01 01
01 02
94 05
05 04
02 01
01 01
00 00
00 00
00 00
00 00
00 00
00 00

RUNQFF SUMMARY

AVERAGE FLOW FOR MAXIMUM PERIOD

6-HOUR

il

10

10

40

24~HOUR

10

Page 8

72-HOUR

BASIN
AREA

08

08

04

03

03

Q5

08

08

03

03

03

03

03

06

06

06

05

05

11

37

01

01

04

MAXIMUM
STAGE

2776 07

2784 96

2750 11

2783 04

2753 16

2728 11

2720 11

2699 00

2697 98

2714 13

TIME OF
MAX STAGE

350



+ 4+

4

++

++

++

ROUTED TO

HYDROGRAPH

ROUTED TO

HYDROGRAPH

ROUTED TO

HYDROGRAPH

ROUTED TO

HYDROGRAPH

ROUTED TO

ROUTED TO

ROUTED TO

HYDROGRAPH

ROUTED TO

ROUTED TO

HYDROGRAPH

ROQUTED TO

8 COMBINED

HYDROGRAPH

ROUTED TO

HYDROGRAPH

ROUTED TO

HYDROGRAPH

ROUTED TO

HYDROGRAPH

ROUTED TO

HYDROGRAPH

ROUTED TO

HYDROGRAPH

HYOROGRAPH

8 COMBINED

HYDROGRAPH

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

BASF1

F2

BASF2

F3

BASF3

BASG

H1

BASH1-

BASH1-

H2

BASH2-

BASH2-

BASI

CLEAR

BAS]

BASM

BASN

CLEAR

37

22

18

19

15

20

72

69

63

37

79

73

58

36

16

152

44

29

20

18

12

15

13

1

181

w

63

53

]

w

13

10

23

29

DEV-10 OHl

Page 9

1

04

01

o1

o1

01

02

02

06

06

06

06

07

07

07

03

03

24

02

02

01

01

o1

o1

01

01

01

01

o0

QL

31

2700

2704

2709

2726

2739

2740

2730

2778

2787

2758

2772

2740

2725

2724

2694

04

17

12

11

70

13

99

93

17

11

w

37

27

27

63

30

37

60

37

50

47

23

43

20

40

53



)
<

DEV-10 OHL

+ Q 5 307 0 ¢ 0 00

HYDROGRAPH AT
R 201 320 18 S 4 14

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

[wrs

ISTAQ ELEMENT oT PEAK TIME TO VOLUME DT PEAK TIME TO
PEAK PEAK
(MIN) (cFs) (MIN) aN) (MIN) (cFs) (MIN)
FOR STORM = 1 STORM AREA (SQ MI) = 01
Al 108 55 193 45 121 2 00 108 01 194 00

CONTINUITY SUMMARY (AC-FT) - INFLOW= 0000E+00 EXCESS= 5445E+01 OUTFLOW= 5419E+01 BASIN STORAGE=

FOR STORM = 1 STORM AREA (SQ MI) =

01
A2 MANE 17 54 13 190 95 128 00 53 34 192 00

~

CONTINUITY SUMMARY (AC-FT) - INFLOW= OQQ0E+00 EXCESS= 2465E+01 OUTFLOW= 2454€+01 BASIN STORAGE=

FOR STORM = 1 STORM AREA (SQ MI) = 0l
;38 20 40 63 190 88 124

N

00 40 17 192 00
CONTINUITY SUMMARY (AC-FT) - INFLOW= OOOOE+00 EXCESS= 1791E+01 OUTFLOW= 1782E+01 BASIN STORAGE=

FOR STORM = 1 STORM AREA (sq MI) =

01
B2 MANE 17 58 08 187 19 127 00 58 01 196 00

N

CONTINUITY SUMMARY (AC-FT) - INFLOW= 0000E+00 EXCESS= 34036401 OUTFLOW= 3391£+01 BASIN STORAGE=

FOR STORM = 1 STORM AREA (SQ MI) =

(133
C MANE 15 43 22 191 39 126 00 42 84 192 00

~N

CONTINUITY SUMMARY (AC-FT) - INFLOW= O0O000E+00 EXCESS= 2028E+0l OUTFLOW= 2019€+01 BASIN STORAGE=

FOR STORM = 1 STORM AREA (SQ MI) = 01
D MANE 13 45 23 193 38 131

~N

00 44 83 194 00
CONTINUITY SUMMARY (AC-FT) - INFLOW= OOOOE+00 EXCESS= 2379E+01 OUTFLOW= 2372E+01 BASIN STORAGE=

FOR STORM = 1 STORM AREA (SQ MI) = 01
E1 MANE 18 69 25 196 46 131

N

00 68 98 198 00
CONTINUITY SUMMARY (AC-FT) - INFLOW= OO000E+0O0 EXCESS= 4269E+01 OUTFLOW= 4252E+01 BASIN STORAGE=

FOR STORM = 1 STORM ARF_A (SQ MI) = (28
E2 MANE 20 67 82 190 94 130

N

00 67 80 192 00
CONTINUITY SUMMARY (AC-FT) ~ INFLOW= O000OE+00 EXCESS= 3219€+01 OUTFLOW= 3196E+01 BASIN STORAGEs=

FOR STORM = 1 STORM AREA (SQ MI) = 01
E3 MANE 14 47 187 88 131 2 00 14 43 188 00

CONTINUITY SUMMARY (AC-FT) - INFLOW= OO00QE+00 EXCESS= 5598E+00 OUTFLOW= 5586E+00 BASIN STORAGE=

FOR STORM = 1 STORM AREA (SQ MI) =

01
F1 MANE 20 49 85 193 84 131 00 49 70 194 00

~N

CONTINUITY SUMMARY (AC-FT) - INFLOW= OOOOE+00 EXCESS= 2519E401 OUTFLOW= 2507E+01 BASIN STORAGE=

FOR STORM = 1 STORM AREA (SQ MI) = oL
F2 MANE 13 21 77 190 64 131 2 00 21 66 190 00

CONTINUITY SUMMARY (AC-FT) - INFLOW= O00COE+00 EXCESS= 9797€+00 OUTFLOW= 9752€+00 BASIN STORAGE=

FOR STORM = 1 STORM AREA (SQ MI) = 01
F3 MANE 19 45 1%0 ¢0 131 2 00 19 45 180 00

CONTINUITY SUMMARY (AC-FT) - INFLOW= O0000£+00 EXCESS= 9098E+00 OUTFLOW= 9062E+00 BASIN STORAGE=

FOR STORM = 1 STORM AREA (SQ MI) = o1
G MANE 19 78 194 57 131 2 00 19 72 194 00

CONTINUITY SUMMARY (AC-FT) - INFLOW= O0000E+00 EXCESS= 1120€+01 OUTFLOW= 1115€+01 BASIN STORAGE=

FOR STORM = 1 STORM AREA (SQ MI) = o1
Page 10

VOLUME

(IN)

121

1398e-02 PERCENT

128

5265£-03 PERCENT

124

3254e-03 PERCENT

127

151BE-02 PERCENT

126

4990E-03 PERCENT

131

7570E-03 PERCENT

131

2035e-02 PERCENT

130

5915e-03 PERCENT

131

7059€-04 PERCENT

131

5639E-03 PERCENT

131

1820€-03 PERCENT

131

1824€-03 PERCENT

131

4378E-03 PERCENT

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERRQR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR~

ERROR=
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DEV-10 OH1
H1 MANE 171 73 19 195 47 130 2 00 72 42 196 00

CONTINUITY SUMMARY (AC-FT) - INFLOW= OO0COE+00 EXCESS= 4108E+01 OUTFLOW= 4096E+01 BASIN STORAGE=

FOR STORM = 1 STORM AREA (5Q MI) = 01
H2 MANE 197 79 42 197 45 125 2 00 79 26 198 00

L

CONTINUITY SUMMARY (AC-FT) - INFLOW= OQ000E+00 EXCESS= 4821E+01 QUTFLOW= 4799E401 BASIN STORAGE=

FOR STORM = 1 STORM AREA (SQ MI) = o1
I MANE 18 36 22 191 38 128 2 00 36 00 192 00

CONTINUITY SUMMARY (AC-FT) - INFLOW= OOOOE+00 EXCESS= 1712E+01 OUTFLOW= 1704E+01l BASIN STORAGE=

FOR STORM = 1 STORM AREA (SQ MI) = 01 R
J  MANE 44 02 187 79 129 2 00 43 80 188 0¢

CONTINUITY SUMMARY (AC-FT) - INFLOW= O0000E+00 EXCESS= 1650E+01 OUTFLOW= 1647€+01 BASIN STORAGE=

FOR STORM = 1 STORM AREA (sq MI) = 01
K MANE 20 24 185 09 131 2 00 19 86 186 00

CONTINUITY SUMMARY (AC-FT) - INFLOW= OO00OE+00 EXCESS= 6298E+00 OUTFLOW= 6294E+00 BASIN STORAGE=

FOR STORM = 1 STORM AREA (sq MI) = o1
L MANE 18 01 186 91 131 2 00 17 87 186 00

CONTINUITY SUMMARY (AC-FT) ~ INFLOW= OOQ0E+00 EXCESS= 6298E+00 OUTFLOW= 628654-09 BASIN STORAGE=

FOR STORM = 1 STORM AREA (SQ MI) = o1
M MANE 10 14 81 187 46 131 2 00 14 71 188 00

CONTINUITY SUMMARY (AC-FT) - INFLOW= OOOOE+00 EXCESS= 5598E+00 QUTFLOW= 5587€+00 BASIN STORAGE=

:

FOR STORM = 1 STORM AREA (SQ MI) = 01
N MANE 12 18 77 188 39 131 2 00 18 69 188 00

CONTINUITY SUMMARY (AC-FT) - INFLOW= O0000E+00 EXCESS= 6998E+00 OUTFLOW= 6988E+00 BASIN STORAGE=

FOR STORM = 1 STORM AREA (SQ MI) = 0L
0 MANE 37 5 03 185 12 131 2 00 4 98 186 00

CONTINUITY SUMMARY (AC-FT) - INFLOW= O000E+00 EXCESS= 1680€+00 OUTFLOW= 1677E+00 BASIN STORAGE=

FOR STORM = 1 STORM AREA (sq MI) = 01
P MANE 11 16 187 13 131 2 00 11 07 186 00

-

CONTINUITY SUMMARY (AC-FT) - INFLOW= QOOOE+00 EXCESS= 40S9E+00 OUTFLOW= 40SOE+00 BASIN STORAGE=

, FOR STORM = 1 STORM AREA (SQ MI) = 01
Q MANE 33 5 33 184 83 131 2 00 515 184 00

CONTINUITY SUMMARY (AC-FT) ~ INFLOW= O00OE+00 EXCESS= 1680E+00 OUTFLOW= 1678E+00 BASIN STORAGE=

FOR STORM = 1 STORM AREA (SQ MI) = 01
R MANE 180 202 31 192 29 120 2 00 200 54 192 00

CONTINUITY SUMMARY (AC-FT) - INFLOW= QOQOE+00 EXCESS= 8998E+01 OUTFLOW= 8955E+01 BASIN STORAGE=

WAX NQRMAL END OF HEC-1 *%%

fage 11

130

1496€-02 PERCENT ERROR=

125

2063E-02 PERCENT ERROR=

128

4051€-03 PERCENT ERROR=

128

1790e-03 PERCENT ERROR=

131

2209E-04 PERCENT ERROR=

131

5025E-04 PERCENT ERROR=

131

S786E-04 PERCENT ERROR=

131

§$759€-04 PERCENT ERROR=

131

1040E-04 PERCENT ERROR=

131

3361£-04 PERCENT ERROR=

131

7015E-05 PERCENT ERROR=

120

1432E-02 PERCENT ERROR=
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*

*
*
*
*
*

FLOOD HYDROGRAPH PACKAGE (HEC-1)
JUN 1998

VERSION 4 1

RUN DAYE

OSMAYO6 TIME 10 18 38

&
*
*
*
*
*

ARRAERA RN KA AR AN T AR R AR LT TR A AR ARG RN R AR t

XXX
XXX
xx

200000 X00X

> X X
XX x
X

DEV-100 OH1

4

FRNERRE AR TR A AT R AR R AR R R AR RR LR AT d
‘
*

*
*
*
*
*
*
*

U S ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER

DAVIS, CALIFORNIA 95616

*
*
*
609 SECOND STREET *
w
(916) 756-1104 :

*

AARERRRRARERAAAAA AR AR RN AR R AR AR A

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 (JAN 73), HECIGS, HECIDB, AND HEC1Kw

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

DSS READ TIME SERIES AT DESIRED CALCULATION INTERVALY

KINEMATIC WAVE NEW FINITE DIFFERENCE ALGORITHM

r
L=
z
m

WRNAVIHBWN

N
B

HEC-1 INPUT
I 1 2 3 4 5 6 7 8
o
ID HEC-1 MODEL FOR SERENO CANYON
10 100-YEAR, 6-HOUR STORM
b O] RAINFALL FROM NOAA ATLAS
ID SCS CURVE NUMBER SOIL LOSS PARAMETERS
ID KINEMATIC WAVE HYDROGRAPH ROUTING
D DEVELOPED CONDITIONS
%g 10% IMPERVIOUS AREA USED FOR SITE
I PREPARED BY WOOD/PATEL, 1 10 2005 *
io FILE NAME DEV-100 DAT
D
*DIAGRAM b
Ir 2 900
10 5
k5l o1
PH 73 143 2 42 2 74 2 96 3 37
KK Al
KM RUNOFF FROM SUB-BASIN Al
BA O 084
LS 11
UK 260 025 0 15 100
RC 3520 023 032 tRAP | 12 5
v
KK _BASAL .
KM 29 WIER AT HEADWALL g
RS 1 STOR [
sV 0 151 342 0 S74 0O 807 104
SE V] 1 2 3 4 S
SQ [} . O 0 0 81 230
KO 22
KK
KM RUNOFF FROM SUB-BASIN A2
BA 036 N
LS 88 74 *
UK 235 025 0 15 100
RK 2000 02 032 TRAP 3 5
KK BASA2 -5
KM 14' WEIR AT OUTLET
RS 1 STOR 0 .
sV 0 0125 0273 0448 0 623 0 798
SE 2772 2773 2774 2775 2776 2777
sQ 0 0 ] [1] 39 111 '
KO 22
*
KK BL
KM RUNOFF FROM SUB-BASIN 81
BA 027
[ 37
UK 200 025 015 100
RK 2500 028 032 TRAP 8 5
HEC-1 INPUT
w1 2 3 4 5 6 7 8
KK BASB-3
KM 11" WEIR AT HEADWALL
RS STOR 1]
sV 0 089 02 338 0 49 0 643
SE 2781 2782 2783 2784 2785 2786
sQ [} 0 [} 4 31 87
KO 22
*
Page 1

LOSS RATE GREEN AND AMPT INFILTRATION

PAGE 1

PAGE 2
10



* \
- ek S Em s .

B2
RUNOFF FROM SUB-BASIN B2
050 67

88
400 025 015
2340 024 032

COMES

CMBIP;E SECTIONS Bl AND B2

BASB-5
23" WEIR
1 STOR 0
0 21 459
2746 2747 2748
0 V] 0

C
RUNOS; FROM SUB-BASIN C

88 59
250 023 0 15
1570 017 032

SC -1
11' WEIR
1  STOR 0
1 236

0 07
2779 2780 2781
0 ] 0

D
RUNOFF FROM SUB-BASIN D
034

88 10

300 Q2 Q15

1425 014 032

1 2 3
BASD-1

12" WEIR AT HEAD WALL

1 STOR 0

131

0 056
2749 2750 2751
0 [} [
BASD -2
10" WEIR AT HEAD WALL
1 STOR [}

0 097 218
2724 2725 2726
0 [ 0

E 5
RUNOFF FROM SUB-BASIN E1
061

88 10
400 02 0 15
2050 013 032
BASEL- 2
19" WEIR AT HEADWALL
STOR 0

0 181 396
2716 2717 2718
0 ] o

BASE1l- 3
18°' WEIR AT HEAD WALL
1 STOR 0
0 138 316
2695 2696 2697
0 0 0

€2
RUNOFF #ROM SUB-BASIN E2
046 10

88
200 02 015
2370 013 Q32

BASE2
18' WEIR AT HEAD WALL
1 STOR

0 176 385
2694 2695 2696
0 0 0

DEV-100 OH1
100

TRAP 8

750 104 133
2748 2750 2751

64 182
o 22 -
100
TRAP 5

388 540 0 745
2785 2783 2784

31 87
22
100
TRAP 6
HEC-1 INPUT
4 S 6

227 324 0 472
2752 2753 2754
0 34 95

364 0 51 O 657
2727 2728 2729

0 28 79
22
100
TRAP 7
648 09 1152
2719 2720 2721
[1] 53 150

532 747 963
2698 2699 2700

0 50 143
22
100
TRAP 10

632 919 1 208
2697 2698 2699
] gg 143

Page 2
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- .
»
2

ID

KK

1 2 .3

COMBE

CWBI;E SECTIONS E1 AND E2

CLEAR
CLEARGHYDROGRAPH STACK

£3
RUNOFF FROM SUB-BASIN €3
008
88 10
175 025 0 15
750 032 032
BASE3
10" WEIR AT HEAD WALL
1 STOR Q
0 082 188
2711 2712 2713
[] 0 0
F1

RUNQFF FROM SUB-BASIN F1
036

88 10
225 018 015
2500 012 032

BASF1
12' WEIR AT HEAD WALL
STOR ]
293

0 132
2696 2697 2698
0 0 0
F2
RUNOFF FROM SUB-BASIN FZ
014
88 10
200 018 0 15
1440 028 032
1 2 3
BASF2
16" WEIR AT HEAD WALL
STOR
0 055 135
2701 2702 2703
0 0 0
F3
RUNQFF FROM SUB-BASIN F3
013
88 10
225 018 015
850 026 032
BASF3
14°' WEIR AT HEAD WALL
STOR 0
0 055 133
2706 2707 2708
0 0 [

G
RUNOFF FROM SUB-BASIN G
0 016
88 10
400 Q28 a 15
720 022 032
BASG
14" WEIR AT HEAD WALL
L STOR Q
356

3 ¢ 159
2723 2724 2725
0 0 0

Wi
RUNOFF FROM SUB-BASIN H1

DEV-100 OH1
HEC-1 INPUT
4 5 6
22
100
TRAP 6
322 0 456
2714 2715
0 28
22
100
TRAP 7
483 0 706 0 929
2699 2700 2701
0 34 95
22
100
TRAP 6
HEC-1 INPUT
4 5 [
240 0 345
2704 2705
0 45
22
100
TRAP 6
239 378
2709 2710
0 39
22
100
TRAP 4
592 0O 828
2726 2727
0 39
22
Page 3

10

10
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209
210

212

UK
RK

DEV-100 OH1
059
88 9 4
375 025 0 15 100
2210 019 032 TRAP 8
HEC-1 INPUT
1 2 3 4 5 6
BASH1- 4
20" WEIR
1 STOR 0
O 169 363 585 © 807 1 029
2735 2736 2737 2738 2739 2740
0 ¢ 0 0 56 158
BASH1- 3
19' WEIR
1 STOR Q
0 086 192 321 0 474 0 627
2736 2737 2738 2739 2740 2741
0 0 0 0 53 150
BASH1- S
19' wWEIR
1 STOR 0
0 219 467 747 1026 1 306
2727 2728 2729 2730 2731 2732
0 0 0 0 53 150
22
H2
RUNOFF FROM SUB-BASIN H2
072
88 4 78
400 025 0 15 100
3480 019 032 TRAP 12
BASH2-
21' WEIR AT HEADWALL
1 STOR 0
0 175 382 624 905 1 185
0 2772 2773 2774 2775 2776
0 0 0 4] 59 166
BASH2~ 2
21" WEIR AT HEADWALL
1 STOR 0
0 165 361 590 820 1 049
0 2785 2786 2787 2788 2789
0 0 0 0 59 166
22
be
RUNOFF FROM SUB-BASIN I
025
88 74
225 02 015 100
2100 026 032 TRAP 10
HEC-1 INPUT
1 2 3 4 5 6
BAST
10" wWEIR
1 STOR 0
0 186 399 640 0 881 1 122
2755 2756 2757 2758 2759 2760
0 0 ] 0 28 79
22
CLEAR
CLEARsHYDROGRAPH STACK
J
RUNQOFF FROM SUB-BASIN 3
024
88 79
145 02 Q15 100
965 026 032 TRAP 5
BAS)
11" wWEIR
1 STOR 0
0 098 217 359 s28 0 698
2769 2770 2771 2772 2773 2774
0 0 0 0 31 87
22
K
RUNOFF FROM SUB-BASIN K
009
88 10
81 025 0 15 100
715 022 032 TRAP 5
Page 4

10

10

PAGE 6

PAGE 7



-‘

N
<

v X

3

~,
.’

—I

am e
_ -

-
+

BASK
13' weIR
1 STOR
0 106
2737 2738
0 0

DEV-100 OHl

0
232 378 0 525
2739 2740 2741
0 0 36
22

L
RUNOFF FROM SUB-BASIN L
009

88
113 018
450 012
1 2

BASL

12" WEIR

1 STOR
035

10
0 15 100
032 TRAP S
HEC-1 INPUT
3 4 S 6

0
096 188 0 28
2723 2723 2726

M
RUNOFF FROM SUB-BASIN M
008

88
137 018
750 012
BASM
10" WEIR
1 STOR

0 069
2721 2722
0 0

34
22
10
0 15 100
032 TRAP 4

Y
160 278 0 396
2723 2724 2725
0 0 28
22

N
RUNOS{ FROM SUB-BASIN N

88
117 018
1036 012
BASN
13" WEIR
1 STOR

0 11
2691 2692
0 0

10
01§ 100

032 TRAP 5

g
25 422 0594
2693 2693 2695

22

0
RUNOFF FROM SUB-BASIN O

Areazgf sas1ngsuhtrat1ng the area to be retained for 100 year event

88

108 02
174 014
1 2

10
0 15 100
032 TRAP 4
22
HEC-1 INPUT
3 4 S 6

P
RUNOFF FROM SUB-BASIN P

Aregsgf Basin subtrating the area to be retained for 100 year event

88

135 02

354 014
CLEAR

10
0 15 100

032 TRAP 5

22

CLEARBHYDROGRAPH STACK

Q
RUNOFF FROM SUB-BASIN Q

Aregzgf Basin subtrating the area to be retained for 100 year event

88
86 02
160 014

10
015 100

032 TRAP 4

22

R
RUNOFF FROM SUB-BASIN R

Arealgf 8351nssubtrat1ng the area to be retained for 100 year event

88
180 025
4300 023

14
0 15 100

032 TRAP 13

Page S
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Al

- 43 A 6B - anm

_ « _ ]
- B R S N O s e e
_ i o - N
.

INPUT
LINE

NO
16

2
29
ED
42
48
ss
61
64
7n
77
84
90
96
103
109
115
122
128
135
139
142
148
155
161
168
174
181
187
194
200
207

213

DEV-100 OH1
366 KO 22
367 - zz -
SCHEMATIC DIAGRAM OF STREAM NETWORK
(V) ROUTING {--->) DIVERSION OR PUMP FLOW
( ) CONNECTOR (<-==) RETURN OF DIVERTED OR PUMPED FLOW
Al
v
v
BASAL
A2
v
v
BASAZ ‘
31
v
v
BASB-~3
B2 4
COMBB
v
v
BASB-5
C
v
v
BASC
D
v
. v
BASD-1
v
v
BASD
El
v
v
BASE1l-
v
v
BASEL-
. COMBE
CLEAR
E3 .
' v
v
BASE3
1
F1
v R
v
BASF1
F2
v
v “
BASF2
F3
v
v
BASF3
’ G
' v
\
BASG
Page 6

E2

v
BASE2

HL

v
BASHL-



| C

219

232

I 238

244
251
{
257
264 CLEAR

267

273 BAS

280

[y

286

293

‘e

299

306

Py
e

312

319

325

 —

332

340

348 CLEAR

351 Q

SN

358

A e s e T T e e Y T e R L
* *
*  FLOOD HYDROGRAPH PACKAGE (HEC-1) *
* JUN 1998 *
* VERSION 4 1 *
* *
: RUN DATE  O5MAY06 TIME 10 18 38 =

*
WA NN AR AR A AR T ARARRRERANI DR RN RN NS AR

§f~——-|
-

100-YEAR,

m——x
ey

SCS CURVE
KINEMATIC
- DEVELOPED
{') FILE NAME
13 10 QUTPUT CONTROL VARIABLES

i IPRNT S

IPLOY 0

QSCAL Q

IT HYDROGRAPH TIME DATA
NMIN
IDATE 1 0
ITIME 0600

——— ——
s -

DEV~100 OH1
v
v
. BASH1-
v
, BASH1-
3
. v
v
BASK
L
v
v
BASL
M
v
v
BASM
N
v
v
BASN
R

(***) RUNOFF ALSO COMPUTED AT THIS LOCATION

HEC-1 MODEL FOR SERENO CANYON

6-HOUR STORM

RAINFALL FROM NOAA ATLAS

NUMBER SOIL LOSS PARAMEYERS
WAVE HYDROGRAPH ROUTING
CONDITIONS

10% IMPERVIOUS AREA USED FOR SITE
PREPARED BY WOOD/PATEL, 1 10 2005

DEV-100 DAY

PRINT CONTROL
PLOT CONTROL
HYOROGRAPH PLOT SCALE

MINUTES IN COMPUTATION INTERVAL
STARTING DATE
STARTING TIME

Page 7

H2
v
v
BASH2-
v
\'Z
BASH2-
1
v
v
BAST
o]
P

HRA R IR AR KRR ARSI T AT R AN RNRA AT AR T ARAR

* *
* U S ARMY CORPS OF ENGINEERS *
*  HYDROLOGIC ENGINEERING CENTER  *
* 609 SECOND STREET *
* DAVIS, CALIFORNIA 95616 *
* (916) 756-1104 *
- L 3
* *

EXARL XXX AR AN R AR ARtk kAR TR ARNREE



A aa: s .

-l U G A e em &

DEV-100 OH1

RAR KK ERE Wkt AAh kA RAE ARE RRT RAY ARE KA AAE ARK AER KRR AR ARR AR Atd RAR HER RAN ANE RAF kkd kAR RAR RNE AWK kRE kRN ARR

64 KK

70 K0

WARNING ---

Wl ekE wEw

77 KK

83 ko

*RN ARE khk

96 KK

102 xo

WARNING ---
WARNING ---—

AR REE RRR

115 KK

121 ko

kAR ARE AR

128 KK

ERREAFETREARNRE
® *

* BASB-5 *
* *

ERAKAFTANRRAR S

OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL

IPLOT 0 PLOT CONTROL

QsCAaL 0 HYDROGRAPH PLOT SCALE

IPNCH 0 PUNCH COMPUTED HYDROGRAPH

10UT 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

ROUTED OUTFLOW ( 186 ) IS GREATER THAN MAXIMUM OUTFLOW ( 182 ) IN STORAGE-OUTFLOW TABLE

Fkk k¥ RAL KRR AAR hAh EAR WA d RAR AAA KGR AR SRR SRR BT WA Akk GAR KA ERA AW kAR KA ARk ARk ARk AAE AR XA AR

kA RF UG A AATEE
* *

& BASC ¥ -1
* *
AEERAEERURRARR

OUTPUT CONTROL VARIABLES
XPRNT 5 PRINT CONTROL

IPLOT 0 PLOT CONTROL
QSCAL 0 WYDROGRAPH PLOT SCALE
IPNCH O 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

WERX kdrk RRE Ahd AR REA AAE Rkk HAR ARy RWR RkF kER wwx kkk kkd Rkk AwE ARk BRE wkk kkX KER AkY wdE AWR XAR ARE kAL ARY

ARRAAEFRAAA RSN
* *

* BASD * -2
* *

ARARRERTA RS WA

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

ISAV1 1 FIRST ORDINATE PUNCHED OR SAVED

ISAV2 900 LAST ORDINATE PUNCHED OR SAVED

TIMINT 033 TIME INTERVAL IN HOURS

ROUTED OUTFLOW ( 82 ) IS GREATER THAN MAXIMUM OUTFLOW ( 79 ) IN STORAGE-OUTFLOW TABLE
ROUTED OUTFLOW ( 80 ) IS GREATER THAN MAXIMUM OUTFLOW ( 79 ) IN STORAGE-OUTFLOW TABLE

hhkd FER WEk kAR ARk Awx KAk kkd RAw Ak ARE ANE Adw Rkt AAR SRR AR Ak TET dRk ARR Ak AEA Ak RAE AR RAR SRR AW AR

EEARRURNARRAAE

* %*
* BASEl- * 3
* *
ARAFEEEARERRAN

OUTPUT CONTROL VARIABLES

IPRNT 5 PRINT CONTROL

IPLOT O  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

ISAV2 900 LAST ORDINATE PUNCHED OR SAVED
TIMINT 033 TIME INTERVAL IN HOURS

FEE Ak EAE XAV Rhk khE AAE AR Ak ARE AWK RkEk KR Gkk kkk AR ARk kkk AR AT kkx kEN FAE RRE AXT Ak kRN kxd dde ke

HhR AR kNG ARRA
* »

* BASE2 *
* *

AREKKAEREARRARR
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e R .
P i B N

134 xo

DEV-100 OH1
OUTPUT CONTROL VARIABLES

IPRNT S PRINT CONTROL

IPLOT 0 PLOT CONTROL

QSCAL 0  HYDROGRAFH PLOT 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

ARE AAE RAE ARR hhk kdk RER Rk ARE AR AW kA kwE WAX KRS AR AR ARE RAR AXR hkd Rk ARk AAE AN kRN A% RER A4 waw REk wAR R

135 KK

138 ko

*EERRAARR AN AR
* *

* COMBE  *
* «

*RARRAA TR A AT

OUTPUT CONTROL VARIABLES

IPRNT S PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0  HYDROGRAPH PLOT SCALE
IPHCH O PUNCH COMPUTED HYDROGRAPH
T0UT 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

KAk HKA AR KX kR RRE Rk kR WRE KRN KRR ke kdkk KAW Rk kK GR% Adh AEY AW RAR AAE AFT XET AhE ARE wAR KW ARk kAR AER kAk AER

148 KK

154 xo

*kE ARE AR

161 Kk«

167 ko

whE KWE R

174 XK

180 ko

REERRRT AR N ARTE
* *

* BASE3 *
x *

EEARRRR AR AETE

OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL

IPLOT 0 PLOT CONTROL

QSCAL 0 HYDROGRAPH PLOT SCALE

IPNCH 0 PUNCH COMPUTED WYDROGRAPH

10UT 22 SAVE HYDROGRAPH ON THIS UNIT
ISAVL 1 FIRST ORDINATE PUNCHED OR SAVED
1SAV2 900 LAST QRDINATE PUNCHED OR SAVED
TIMINT 033 TIME INTERVAL IN HOURS

Rkk RWW ERR AER KRR AWK ARE KRN RAd Rkk FER MW RER ARR wew AkE AAE RWH Ak £8F AR RRK Akk kAR AAR Skk kkk FER Aaw Aaw

ARRR AR AR AR ARY
* *

* BASFl *
* *

tRekt AR RAAAN

OUTPUT CONTROL VARIABLES

IPRNT S PRINT CONTROL

IPLOT O  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

ISAV2 900 LAST ORDINATE PUNCHED OR SAVED
TIMINT 033 TIME INTERVAL IN HOURS

Wrn kR KAR ARE kAN gdk AXE WER AEE kEE WAR AAF ANE RAk Ak NRF WAF KRR kdd AAE AAF KRR Ahd wak AAE AR Awd wA kEE AAY

thkkkhEA A RAE
* »

* BASF2 *
" *

AARRELAABRRRAR

OUTPUT CONTROL VARIABLES

IPRNT S PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0 HYDROGRAPH PLOT SCALE
IPNCH O PUNCH COMPUTED HYDROGRAPH
10UT 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

WRE RER RAR WEE KRR kAR LRE RAA www KEE AEE KRR REd RBEE AR ANR ARA wkw RN Rk RAR AAR Saa KRR ARR Adk Axk 2R AXE AEk XXX Awk kR

ChR AR EEERAARRE
* *
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D3
/

S AR AN W o0 S W A

187 KK * BASF3 *
* *
AREFEERALBREAR
193 ko OUTPUT CONTROL VARIABLES
IPRNT S
IPLOT 0
QSCAL 1]
IPNCH 0
I0UT 22
ISAV1 1
ISAVZ 900
TIMINT 033

*RA MWL REE LR RRE REAR kkk AR AAK Kkk &

REAARNEA AN RARE
- *
200 KK * BASG *
* *
FEART R NG RRR LS
206 KO OUTPUT CONTROL VARIA8L§5
IPLOT 0
QSCAL 0
IPNCH 0
IoUT 22
ISAV1 1
ISAV2 900
TIMINT 033

DEV-100 OH1

PRINT CONTROL

PLOT CONTROL

HYDROGRAPH PLOT SCALE

PUNCH COMPUTED HYDROGRAPH

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

FE kA WAE RAR WAk RAE AAR KA AR AkN ARE RRE AAE ARR AEE KRR RAE FAA Rk REE KAk waw kkw

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

AEX KRR kkk Akd FEE AR AR R WRE AAR kAR RAk FAR RdE Tdd kAR AWE AEE dkd Wkk kAR AR kR E AAN Wk ARE ATk AN ANE ARK EAE AR ARA

ERARART AR LAY
* *
225 KK : BASH1- : 5
AEEETRAAARR A LS
231 ko OQUTPUT CONTROL. VARIABLES
IPRNT S
IPLOT Qo
QSCAL 0
IPNCH 0
10UT 22
15avl 1
ISAV2 900
TIMINT 033

PRINT CONTROL

PLOT CONTROL

HYDROGRAPH PLOT SCALE

PUNCH COMPUTED HYDROGRAPH

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

EEA RRE kkk ARy RRW AT AR FRR FAE KRR KRR ARk AAE RRR Ak KEE AN RRA AEA AN RWE KRR FdS kdd ARR AR AEA EAE SRR RRE ARE FEE waw

AU ETRARRATNS
* *

244 KK * BASH2- * 2
* *
REARRTAETEEATRR

250 ®o OUTPUT CONTROL VARIABLES

IPRNT 5
IPLOT 0
QSCAL 0
IPNCH 0
I0UT 22
15Aavl 1
ISAV2 900
TIMINT 033

PRINT CONTROL

PLOT CONTROL

HYDROGRAPH PLOT SCALE

PUNCH COMPUTED HYDROGRAPH

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

AR REE AR kR ARR AhE REA BAR kAR RAR RER ART AAR AAE ARE AEN RAA AEF RAT AER AR ARE kAR RAT Akd KAX ARE AAR kW TR KRR AR AAR

EEAARART TR RR
* *

257 KK * BASI *
* *

AN RAERER AR AR

263 KO OUTPUT CONTROL VARIABLES
IPRNT 5

IPLOT 0
QSCAL [
IPNCH 0
I0UT 22
ISAVL 1
15AV2 300
TIMINT 033

KAN AR AEN AAY XX AEE ARX ARE WR® KRR Ak

PRINT CONTROL

PLOT CONTROL

HYDROGRAPH PLOT SCALE

PUNCH COMPUTED HYDROGRAPH

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

* kkd AAX AN RRE kAR Akk AN RAR RAR Rk AW RkE AAE kkk kAW AR Rk kkd TR KRR AR Rk

page 11



273 KK

279 KO

4N =a S aa

DEV-100 OH1
KRR ETERBRERR AL
* *
* BAS] *
* . *
HEREEAAR R kAR
OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0 HYDROGRAPH PLOT SCALE
IPNCH 0 PUNCH COMPUTED HKYDROGRAPH
IouT 22 SAVE HYDROGRAPH ON THYS UNIT ”
ISAV]1 1 FIRST ORDINATE PUNCHED OR SAVED
ISAV2 900 LAST ORDINATE PUNCHED OR SAVED
TIMINT 033 TIME INTERVAL IN HOURS .

dkd ARE KAk Ak KEE Rdw AAh RAN AR RA g ARw R RAN AAd ARA RAE AEE AR RER ARR AAE AAR RAR RER AAE RAR ek kA RRY ARt RAR hAR

286 KK

292 Ko

thk fRE Rd

299 KX

¥

305 kO

FAW R kAR

*
'

312 kK

318 k0

KXk ARF RAK

325 kK

331 ko

ERAERALEETARNRS
® *
* BASK *
* *

HRNAXAEERE NGRS

QUTPUT CONTliOL 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

ISAVL 1 FIRST ORDINATE PUNCHED OR SAVED

ISAV2 900 LAST ORDINATE PUNCHED OR SAVED

TIMINT 033 TIME INTERVAL IN HOURS

f

AEE AR RER AKF AW ARA kkEk ARE kkd ARA AAE AAE ARR WRR Rk RRT ARE kR WAk wAR EAR Ahkk kAN ARH @Rd Ahkk REA SRR KRR ARA

B

2T .
*® *

* BASL * -«

* *

TRRREERE NI AR S

OUTPUT CONTROL VARIABLES

IPRNT 5 PRINT CONTROL ¢
IPLOT 0 PLOT CONTROL
QSCAL O  HYDROGRAPH PLOT SCALE
IPNCH O  PUNCH COMPUTED HYDROGRAPH ‘e
I0UT 22 SAVE MYDROGRAPH ON THIS UNIT
ISAV1 1 FIRST ORDINATE PUNCHED OR SAVED B
ISAVZ 900 LAST ORDINATE PUNCHED OR SAVED
TIMINT 033 TIME INTERVAL IN HOURS

1 \

‘
FEE RAX hkk RAE AR AEE AR KRk RRA ARX RAR AR RAh AKX AER WRR Whk ARA RAE ARS RWG kR AAF AAW kkk kRS EAR Eax RA% kkk

KRR RARAATRR AR
* *
* BASM *
* '3 . “
ARGRARERERRAAAR
OUTPUT CONTROL VARIABLES *
S PRINT CONTROL
IPLOT G 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
ISAV2 900 LAST ORDINATE PUNCHED OR SAVED
TIMINT 033 TIME INTERVAL IN uo{uas

FRE Rk Rhk wdd WA AkE AR KK Rk XA AR Whh AEA AR Rk RAk kAR kdd ARA RRE AN ARE kkE AAR Wes kEE AR RAR RER RAW

ARARAERTRARARA
* *

» 8ASN *
* *

EEAXNARRRAERARY

OUTPUT CONTROL VARIABLES

IPRNT S PRINT CONTROL
IPLOT Q0 PLOT CONTROL
QSCAL O HYDROGRAPH PLOT SCALE
IPNCH 0 PUNCH COMPUTED HYDROGRAPH
IOUT 22 SAVE HYDROGRAPH ON THIS UNIT
1sAvl 1 FIRST ORDINATE PUNCHED OR SAVED
ISAV2 900 LAST ORDINATE PUNCHED OR SAVED
TIMINT 033 TIME INTERVAL IN HOURS
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4
.
~ .

DEV-100 OH1

¥

N

“
FhE KER RAR kR Rk AA% AAR RAA AR AEE kAR ART EW RAR AAE AR SRR ART AR ARk BAR ARE Rkk RAR AR SRR wAE EEN AR WRE kAR AR R

-

TERAGR AR AR ETS
Ed *
332 KK * o * .
* *
RAAA A RTREERTR
339 KO QUTPUT CONTROL VARIABLES
IPRNT PRINT CONTROL s
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 QR SAVED
ISAV2 900 LAST ORDINATE PUNCHED OR SAVED
TIMINT 033 TIME INTERVAL IN HOURS

AR ARE RAE hkk AkE wrd AR AR Ak RAS A WER RRE kdd ARA ARR REE kdd ARE WA kAR RAR ARA WAk wkd ARk RFW RAY AW Ak AR Awd Ak

+
-
XA A ARG AR A RED

* *
340 KK * P *
* * 0
P +
347 KO OUTPUT CONTROL VARIABLES -
RNT 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

dekk XX EXE FAN ARE RkE XAX AAR RAE RER kR kkd EEE FAA BRR Rkd kRk RRR Rdk Rkd kbkk SRA RRE Kkk KkE KRR wkk khkd £t kdd wRk kkk FAL

.

AEAKREXFRRARNY
* *
351 KK * Q *
* *
WREAAXARARRA R
358 X0 OUTPUT CONTROL VARIABLES
' IPRNT 5 PRINT CONTROL
IPLOT O 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
ISAV2 900 LAST ORDINATE PUNCHED OR SAVED
, TIMINT 033 TIME INTERVAL IN HOURS .

.
Wk A& REE KRR AAR KAk AKTE TEW AAW ARD REA kAN WRE ARE EAE AER AEW RAR AAN AER RRA RAR AR BRA kR RkR kAL BER Rdd RN Ak RRE FRR

RAAARAAARA AT LN
* * »
359 KK * R *
* * A
VEARD R A ANRAAAE
* 366 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
ISAV1L . 1  FIRST ORDINATE PUNCHED QR SAVED
ISAV2 900 LAST ORDINATE PUNCHED OR SAVED
TIMINT 033 TIME INTERVAL IN HOURS
1
RUNOFF SUMMARY
FLOW IN CUBIC FEET PER SECOND
TIME IN HOURS, AREA IN SQUARE MILES
PEAK  TIME OF AVERAGE FLOW FOR MAXIMUM PERIGCD BASIN MAXIMUM TIME OF
OPERATION STATION FLOW PEAK AREA STAGE MAX STAGE
+ 4 6-HOUR 24-HOUR 72-HOUR ,
HYDROGRAPH AT
+ Al 227 317 ’ 19 5 4 08
ROUTED TO
+ BASAL 223 320 18 S 4 08
+ 4 95 320
HYDROGRAPH AT
+ A2 107 313 9 2 2 04
page 13



++

++

++

4+

++

+ +

ROUTED TQ

HYDROGRAPH

ROUTED TO

HYDROGRAPH

2 COMBINED

ROUTED TO

HYDROGRAPH

ROUTED TO

HYDROGRAPH

ROUTED 10O

ROUTED TO

HYDROGRAPH

ROUTED TO

ROUTED TO

HYDROGRAPH

ROUTED TO

2 COMBINED

6 COMBINED

HYDROGRAPH

ROUTED TQ

HYDROGRAPH

ROUTED TO

HYDROGRAPH

ROUTED TO

HYDROGRAPH

ROUTED TO

HYDROGRAPH

ROUTED TO

HYDROGRAPK

ROUTED TO

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

BASA2

B1

BASB-3

62

COMBB

BASB-5

BASC

BASD-1

BASD

€l

BASEl-

BASEL-

E2

BASE2

COMBE

CLEAR

E3

BASE3

Fl

BASF1

F2

BASF2

F3

BASF3

"l

BASH1-

100

81

73

122

195

186

87

78

92

89

82

144

139

131

135

123

233

853

27

15

99

43

41

39

34

41

25

151

147

w

13

17

w

DEV-100 OH1

8 2

6 2

6 1

12 3
i8 4
16 4
7 2

6 2

8 2

8 2

7 2

15 4
13 3
12 3
11 3
10 2
22 6
78 20
2 0

1 [}

9 2

3 2

3 1

3 1

3 1

3 1

4 1

3 1

14 4
13 3

Page 14

16

04

03

03

05

08

08

03

03

03

03

03

06

06

06

05

05

11

37

01

(28

04

04

01

01

01

01

02

02

06

2776

2785

2751

2783

2753

2729

2720

2699

2698

2714

2700

2704

2709

27268

2739

85

76

03

83

30

05

89

87

78

55

88

91

88

65

89

w

17

20

23

20

20

23

23

30

20

23

23

17

17

30

20



-+

e+

ROUTED TO

RQUTED TO

HYDROGRAPH AT

ROUTED TO

ROUTED TO

HYDROGRAPH AT

ROUTED TO

8 COMBINED AT

HYDROGRAPH AT

ROUTED TO

HYDROGRAPH AT

ROUTED TO

HYDROGRAPH AT

ROUTED TO

HYDROGRAPH AT

ROUTED TO

HYDROGRAPH AT

ROUTED TO

HYDROGRAPH AT

HYORQGRAPH AT

8 COMBINED AT

HYDROGRAPH AT

HYDROGRAPH AT

DEV-100 OH1
BASH1- 145 323 12 3 3 06
BASH1- 117 333 11 3 2 06
H2 166 320 17 4 3 07
BASH2- 160 327 i6 4 3 07
BASK2- 154 330 15 4 3 07
I 72 317 6 2 1 03
BASY 49 327 5 1 1 03
CLEAR 474 330 47 12 10 24
3 84 310 6 1 1 02
8AS) 73 313 5 1 1 02
K 36 307 2 1 4] 01
BASK 20 317 1 0 0 01
L 33 310 2 1 0 01
BASL 29 313 2 0 0 01
M 28 310 2 0 0 01
BASM 18 32 = 1 4] 0 01
N 35 310 2 1 (1] 01
BASN 19 323 2 0 (1] 01
] 9 307 1 0 1} 00
P 21 310 1 (o} 0 01
CLEAR 574 330 61 15 12 31
Q 10 307 1 ¢} o 00
M 02 317 32 8 6 14

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 T0
PEAK PEAK
(MIN) (CFs) (MIN) (IN) (MIN) (cFs) (MIN)
FOR STORM = 1 STORM AREA (5Q MI) = 01
Al MANE 182 228 04 190 15 2 16 2 00 227 13 190 00

CONTINUITY SUMMARY (AC-FT) - INFLOw= O000E+00 EXCESS= 9693E+01 OUTFLOW= 9660E+01 BASIN STORAGE=

FOR STORM = 1 STORM AREA (SQ MI) =
AZ MANE 135

01
107 48 187 90 2 24 2 00 107 42 188 00

CONTINUITY SUMMARY (AC-FT) ~ INFLOW= QO0Q0E+00 €XCESS= 4302401 OUTFLOW= 4297E+01 BASIN STORAGE=

FOR STORM = 1 STORM AREA (SQ MI) =
Bl MANE 165

01
81 16 187 86 219 2 00 81 11 188 00

Page 15

2740 95

2731 66

2775 94

2788 88

2759 42

2773 74

2740 56

2725 86

2724 64

2694 S2

VOLUME

(IN)

2 16

323

1348E~02 PERCENT ERROR=

2 24

4761c-03 PERCENT ERROR=

219

3

1



DEV-100 OH1
CONTINUITY SUMMARY (AC-FT) - INFLOW= 0000E+00 EXCESS=
FOR STORM = 1 STORM AREA (SQ MI) = 01
BZ MANE 14 123 24 191 05 2 22 2
CONTINUITY SUMMARY (AC-FT) - INFLOW= Q000£+00 EXCESS= 5952E+01 OUTFLOW=
FOR STORM = 1 STORM AREA (SQ MI) = 01
C 12 87 99 188 69 2 22 2
CONTINUITY SUMMARY (AC-FT) - INFLOW= 0OO0€+00 EXCESS= 3556€401 OUTFLOW=
FOR STORM » 1 STORM AREA (so MI) = 01
O MANE 11 92 55 189 50 2 27 2
CONTINUITY SUMMARY (AC-FT) - INFLOW= 0000E+00 EXCESS= 4120E+0l OUTFLOW=
FOR STORM = 1 STORM AREA (5Q MI) = 01
E1 MANE 1 44 143 79 192 60 226 2
CONTINUITY SUMMARY (AC~FT) - INFLOW= QOO00E+00 EXCESS= 7392E+0l QUTFLOW=
FOR STORM = 1 STORM AREA (so MI) = 01
E2 MANE 18 136 41 188 26 2 27 2
CONTINUITY SUMMARY (AC-FT) - INFLOWm OOCOE+Q0 EXCESS= 5574E+01 OUTFLOW=
FOR STORM = 1 STORM AREA (sq MI) = 01
E3 MANE 27 46 186 21 227 2
CONTINUITY SUMMARY (AC-FT) - INFLOW= OO00OE+00 EXCESS= 969SE+00 OUTFLOW=
FOR STORM = 1 STORM AREA (so MI} = 01
F1 MANE 212 99 31 189 90 2 27 2
CONTINUITY SUMMARY (AC-FT) - INFLOW= OOCOE+00 EXCESS= 4363E+01 OUTFLOW=
FOR STORM = 1 STORM AREA (so MI) = 01
F2 MANE 11 43 68 187 44 227 2
CONTINUITY SUMMARY (AC-FT) ~ INFLOW= QO00E+00 EXCESS= 1697E+01 OUTFLOW=
FOR STORM = 1 STORM AREA (SQ MI) = 01
F3 MANE 39 42 187 56 2 27 2
CONTINUITY SUMMARY (AC-FT) - INFLOw= OOO00E+00 EXCESS= 1575E+01 OUTFLOW=
FOR STORM = 1 STORM AREA (SQ MI) = 01
G MANE 62 40 97 150 48 227 2
CONTINUITY SUMMARY (AC-FT) - INFLOW= OOQOE+00 EXCESS= 1939E+01 OUTFLOW=
FOR STORM = 1 STORM AREA (so MI} = 13
H1 14 151 12 191 31 2 26 2
CONTINUITY SUMMARY (AC-FT) - INFLOW= OODQE+00 EXCESS= 7127E+01 OUTFLOW=
FOR STORM = 1 STORM AREA (sq MI} = 01
H2 MANE 2 00 166 95 192 21 220 2
CONTINUITY SUMMARY (AC-FT) - INFLOW= OOOOE+00 EXCESS= B8481E+01 OUTFLOW=
FOR STORM = 1 STORM AREA (so MI) = 01
I MANE 15 73 51 188 62 2 24 2
CONTINUITY SUMMARY (AC-FT) - INFLOW= O000E+00 EXCESS= 2987E+01 OUTFLOW=
FOR STORM = 1 STORM AREA (SQ MI) = 01
J  MANE 83 64 186 16 2 24 2
CONTINUITY SUMMARY (AC~FT) - INFLOW= Q000E+00 EXCESSw 2876E+01 OUTFLOW=
FOR STORM = 1 STORM AREA (sq MI) = 0L
K MANE 36 08 184 33 2 27 2
CONTINUITY SUMMARY (AC-FT) - INFLOWs OO00E+00 EXCESS= 1091£+01 OUTFL?ra
Page 16

3161E+01 QUTFLOW= 31S55E+01 BASIN STORAGE=

00 121 98 192 00

§927€+01 BASIN STORAGE=

Q0 87 35 188 00

3548€+01 BASIN STORAGE=

00 92 44 190 00

41126401 BASIN STORAGE=

00 143 60 192 00

735BE401 BASIN STORAGE=

00 135 19 190 00

S562E+01 BASIN STORAGE=

00 27 42 186 00

9681E+00 BASIN STORAGE=

00 99 17 190 00

4350E+01 BASIN STORAGE=

00 43 43 188 00

1693€+01 BASIN STORAGE=

00 39 12 188 00

1573€+01 BASIN STORAGE=

00 40 95 130 00

19336+01 BASIN STORAGE=

00 150 68 180 00

7102E+01 BASIN STORAGE=

00 165 66 192 00

8442E+01 BASIN STORAGE=

00 71 95 190 00

2982E+01 BASIN STORAGE=

00 83 s2 186 00

2873E+01 BASIN STORAGE=

00 35 83 184 00

1090€+01 BASIN STORAGE=

2836€E-03 PERCENT

222

1419e-02 PERCENT

2 22

4233E-03 PERCENT

227

7089€-03 PERCENT

226

2255€-02 PERCENT

2 27

6104E-03 PERCENT

2 27

7116E-04 PERCENT

2 27

6177E-03 PERCENT

2 27

1776E-03 PERCENT

2 27

2010€-03 PERCENT

227

4768E-03 PERCENT

2 26

1651€-02 PERCENT

220

2229€-02 PERCENT

2 23

4029e-03 PERCENT

225

1637e-03 PERCENT

2 27

2309e-04 PERCENT

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERRCRe=



DEV-100 OH1

FOR STORM = 1 STORM AREA (SQ MI) =
L MANE 59

01
33 32 184 89 2 27 2 00 32 61 186 00

CONTINUITY SUMMARY (AC-FY) ~ INFLOW= QO000E+00 EXCESS= 1091E+01 OUTFLOW= 1090E+01 BASIN STORAGE=

FOR STORM = 1 STORM AREA8§SQ MI) =

a1l
M MANE 27 89 186 03 227 200 27 86 186 00

CONTINUITY SUMMARY (AC-FT) - INFLOW= O0Q000E+00 EXCESS= 9695E+00 OUTFLOW= 9682E+00 BASIN STORAGE=

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

= 0L
MANE 112 34 95 185 84 2 27 2 00 34 93 186 00

CONTINUITY SUMMARY (AC-FT) - INFLOW= OQO0QOE+00 EXCESS= 1212E+01 OUTFLOWs 121ZE+01 BASIN STORAGE=

FOR STORM = 1 STORM AREA (SQ MI) = 2 8
O MANE 33 91s 184 64 227 2 00 9 05

184 00
CONTINUITY SUMMARY (AC~FT) - INFLOW= (000E+00 EXCESS= 2908£+00 QUTFLOW= 2905€+00 BASIN STORAGE=

FOR STORM = 1 STORM AREA (SQ MI) = 01
P MANE 52 21 03 185 26 227 2 00 20 69

186 00
CONTINUITY SUMMARY (AC-FT) - INFLOW= OO0OOE+00 EXCESS= 7029E+00 OUTFLOW= 7022€+00 BASIN STORAGE=

FOR STORM = 1 STORM AREA (SQ MI) = 01
Q MANE 30 9 52 184 04 2 27 2 00 9 52

184 00
CONTINUITY SUMMARY {AC-FT) - INFLOW= QO000E+00 EXCESS= 290BE+00 OUTFLOW= 290SE+00 BASIN STORAGE=

FOR STORM = 1 STORM AREA (SQ MI) =
R MANE 198

0l
409 02 189 54 215 2 Q0 401 91 190 Q0

CONTINUITY SUMMARY (AC-FT) ~ INFLOW= O0000E+00 EXCESS= 1607E+02 OUTFLOW= 1602€+02 BASIN STORAGE=

*¥% NORMAL END OF HEC-1 ##¥
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227

5388E-04 PERCENT ERROR=

227

6146€-04 PERCENT ERROR=

227

5737e-04 PERCENT ERROR=

227

1154E-04 PERCENT ERROR=

227

3389E-04 PERCENT ERROR=

227

7960£-05 PERCENT ERROR=

215

1407€-02 PERCENT ERROR=
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APPENDIX E

100-year Rational Method



WOOD/PATEL
CIVIL ENGINEERS * HYDROLOGISTS * LAND SURVEYORS * CONSTRUCTION MANAGERS
Project SERENO CANYON Project Number 042054
Location City of Scottsdale Project Engineer Gordon W Wark, P £

Date 09-May-06
References Drainage Design Manual for Mancopa County, Volume I-Hydrology
City of Scottsdale Engineenng & Design Standards

RATIONAL METHOD CALCULATIONS: OFF-SITE FLOW
* Summary of Rational Method values using Flood Control District of Maricopa County DDMSW Software

s wen Length of 2 - Year 10-Year 100-Year

C°"‘;f;:ft'°" Area C"Value| = 4 rea Tc |intensity] Q To  |Intensity]  Q Tc | Intensity | Q@
{sq ft) (ac) (ft) {min) {in/hr) {cfs) {min) {in/hr} (cfs) {min) {in/hr) {cfs)
A1l 2,502,397 574 0 56 4,754 16 25 65 13 45 116 11 74 238

A2 989,311 227 0 56 2,100 10 32 33 8 54 55 7 880 112

B 2,153,597 484 0 56 3,200 15 26 58 12 46 102 10 76 210

H2 1,998,085 459 056 3,350 15 28 54 12 48 85 10 75 183

| 700,376 16 1 0 56 2,012 11 30 22 9 51 37 8 84 76

J 678,947 | 156 0 56 920 6 38 27 5 63 44 5 99 86

R 42382081 973 0 56 4,300 16 25 109 13 45 197 10 75 409

Notes

"C" value 1s based on hydrologic soif group D from Figure 4-5 in the City of Scoltsdale DSPM, according to the SCS Classification of Soil #61, Gran Wickenburg

N \2004\042054\Project Suppori\Hydro\Spreadshesets\Rational-Off-site Flow-4-26-06 xis 5/9/2006



Flood Control District of Maricopa County
042054 - Sereno Canyon

Sub Basin Data - Rational Method

Page 1 5/11/2006
Sub Basin Parameters Return Penod (Years)
Sub Basin Area Length Slope Kb 2 5 10 25 50 100
{acres) (ft) (vt
A1l , 57 40 4,754 0 0747 0056 Q (cfs) 65 96 116 164 205 238 .
A2 2270 2,100 00833 0 081 Q (cfs) 33 46 55 77 97 112
B 4940 3,200 00469 0057 Q (cfs) 58 84 102 143 179 210
H2 45 90 3,350 00493 0057 Q (cfs) 54 76 95 133 166 193
] 1610 2,012 00572 0063 Q (cfs) 22 30 37 52 65 76
J 15 60 920 00761 0064 Q (cfs) 27 37 44 61 75 86
R 97 30 4,300 0 0605 0053 Q (cfs) 109 162 197 277 347 409

Anu Hydrology * Non default value (ratnarea)



APPENDIX F

Hydraulic Calculations

e Storage Rating Curves
e HEC-RAS Output Files
e  Orifice Plate Calculation



Culvert Rating Curves for Stage-Storage Intervals



WOOD/PATEL
CIVIL ENGINEERS * HYDROLOGISTS * LAND SURVEYORS * CONSTRUCTION MANAGERS
Project: Sereno Canyon WIP#: 042054
Location: City of Scottsdale Date: 5/11/2006

Reference: Rectangular Weir Equation

Q _ CLH3/2

Where
C = Werr Coefficient = 280
L = Length of Wewr = 1000 ft
H = Head above Werr = 150 ft
Q = Wenr Flow = 5144 cfs

* The above equation 1s used to determine the rating curves for werr flow

&11/2006
N 12004\042054\Project Support\Hydro\Spreadsheetsiweirflows-5-5-06 xis
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WOOD/PATEL
CIVIL ENGINEERS * HYDROLOGISTS * LAND SURVEYORS * CONSTRUCTION MANAGERS
Project: Sereno Canyon ' WIP#: 042054
Location: City of Scottsdale Date: 5/9/2006

Rating Curve for Diversion BASA1
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N \2004\042054\Project Supporf\Hydro\Spreadsheets\wenflows-5-5-06 xisBAS A1 5/9/2006



WOOD/PATEL ‘
CIVIL ENGINEERS * HYDROLOGISTS * LAND SURVEYORS * CONSTRUCTION MANAGERS
Project: Sereno Canyon WI/P#: 042054
Location: Cify of Scottsdale ) Date. 5/9/2006

Rating Curve for Diversion BAS A2-5
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N \2004\042054\Project Support\Hydro\Spreadsheets\weirflows-5-5-06 xisBAS A2-5 5/9/2006
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WOOD/PATEL

CIVIL ENGINEERS * HYDROLOGISTS * LAND SURVEYORS * CONSTRUCTION MANAGERS

Project: Sereno Ganyon
Location: City of Scottsdale

Rating Curve for Diversion BAS B-3

WIP#: 042054
Date. 5/9/2006
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N \2004\042054\Project Support\Hydro\Spreadsheets\weirflows-5-5-06 xISBAS B-3
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WOOD/PATEL

CIVIL ENGINEERS * HYDROLOGISTS * LAND SURVEYORS * CONSTRUCTION MANAGERS

Project: Sereno Canyon
Location. City of Scoltsdale

Rating Curve for Diversion BAS B-4

WIP#: 042054

Date: 5/9/2006
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N 120041042054\Project Support\Hydro\Spreadsheets\weflows-5-5-06 x/sBAS B-5

5/9/2006
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WOOD/PATEL
CIVIL ENGINEERS * HYDROLOGISTS * LAND SURVEYORS * CONSTRUCTION MANAGERS
Project: Sereno Canyon W/P#: 042054
Location* City of Scoftsdale Date. 5/9/2006

Rating Curve for Diversion BAS C-1
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N \20041042054\Project Support\Hydro\Spreadsheets\wernflows-5-5-06 xIsBAS C 5/9/2006
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WOOD/PATEL
CIVIL ENGINEERS * HYDROLOGISTS * LAND SURVEYORS * CONSTRUCTION MANAGERS
Project: Sereno Canyon WIP#: 042054
Location: City of Scottsdale Date: 5/9/2006

Rating Curve for Diversion BAS D-1
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N \2004\042054\Project Support\Hydro\Spreadsheets\weirflows-5-5-06 xIsBAS D-1
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WOOD/PATEL

CIVIL ENGINEERS * HYDROLOGISTS * LAND SURVEYORS * CONSTRUCTION MANAGERS

Project. Sereno Canyon
Location: City of Scoftsdale

Rating Curve for Diversion BAS D-1

WIP#: 042064
Date: 5/9/2006
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N120041042054\Project Supporf\iHydro\Spreadsheets\weirflows-5-5-06 xisBAS D-2

&/9/2006



‘S N R TN N N W AR N By W B O o8 am

®

WOOD/PATEL

‘

CIVIL ENGINEERS * HYDROLOGISTS * LAND SURVEYORS * CONSTRUCTION MANAGERS

Project: Sereno Canyon
Location" City of Scolisdale

Rating Curve for Diversion BAS E1-2

WIP#: 042054

Date: 5/9/2006
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N \2004\042054\Project Support\Hydro\Spreadsheets\weirflows-5-5-06 xIsBAS E1-2
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WOOD/PATEL
CIVIL ENGINEERS * HYDROLOGISTS * LAND SURVEYORS * CONSTRUCTION MANAGERS
Project: Sereno Canyon WIP#: 042054
Location: City of Scoltsdale Date: 5/9/2006

Rating Curve for Diversion BAS E1-3
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N \20041042054\Project Support\Hydro\Spreadsheets\wenTflows-5-5-06 xisBAS E1-3 5/9/2006
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WOOD/PATEL

CIVIL ENGINEERS * HYDROLOGISTS * LAND SURVEYORS * CONSTRUCTION MANAGERS

Project- Sereno Canyon

WIP#: 042054

Location: City of Scottsdale Date: 5/9/2006
Rating Curve for Diversion BAS E2-2
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N 2004\042054\Project Support\Hydro\Spreadsheets\weirflows-5-5-06 xI/sBAS E2-2
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WOOD/PATEL

CIVIL ENGINEERS * HYDROLOGISTS * LAND SURVEYORS * CONSTRUCTION MANAGERS

Project: Sereno Canyon
Location: City of Scottsdale

Rating Curve for Diversion BAS E3

WIP#: 042054
Date: 5/9/2006
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N \2004\042054\Project Support\Hydro\Spreadsheets\weirflows-5-5-06 xIsBAS E3
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WOOD/PATEL

CIVIL ENGINEERS * HYDROLOGISTS * LAND SURVEYORS * CONSTRUCTION MANAGERS

Project: Sereno Canyon

WIP#: 042054

Location: City of Scoftsdale Date: 5/9/2006
Rating Curve for Diversion BAS F1-3
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N \2004\042054\FProject Support\Hydro\Spreadsheets\weirflows-5-5-06 xIsBAS F1
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CIVIL ENGINEERS * HYDROLOGISTS *

Project: Sereno Canyon

Location: City of Scottsdale

Rating Curve for Diversion BAS F2-1
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NN 12004\042054\Project Supporf\iHydro\Spreadsheets\weirflows-5-5-06 xIsBAS F2 |
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WOOD/PATEL

CIVIL ENGINEERS * HYDROLOGISTS * LAND SURVEYORS * CONSTRUCTION MANAGERS

Project: Sereno Canyon
Location: Ciy of Scoftsdale

Rating Curve for Diversion BAS F3-2

WIP#: 042054
Date: 5/10/2006
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WOOD/PATEL

CIVIL ENGINEERS * HYDROLOGISTS * LAND SURVEYORS * CONSTRUCTION MANAGERS

Project: Sereno Canyon

W/P#: 042054

Location: City of Scottsdale Date: 5/9/2006
Rating Curve for Diversion BAS H1-4
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CIVIL ENGINEERS * HYDROLOGISTS * LAND SURVEYORS * CONSTRUCTION MANAGERS

Project: Sereno Canyon
Location: City of Scottsdale

Rating Curve for Diversion BAS H1-3

WiP#: 042054

Date: 5/9/2006
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CIVIL ENGINEERS * HYDROLOGISTS * LAND SURVEYORS * CONSTRUCTION MANAGERS

Project: Sereno Canyon
Location: City of Scottsdale

Rating Curve for Diversion BAS H1-5
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CIVIL ENGINEERS * HYDROLOGISTS * LAND SURVEYORS * CONSTRUCTION MANAGERS

Project: Sereno Canyon

Location: City of Scottsdale

Rating Curve for Diversion BAS H2-1
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CIVIL ENGINEERS * HYDROLOGISTS * LAND SURVEYORS * CONSTRUCTION MANAGERS

Project: Sereno Canyon

WiP#: 042054

Location: City of Scottsdale Date: 5/9/2006
Rating Curve for Diversion BAS H2-2
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Project: Sereno Canyon

WIP#: 042054

Location: City of Scottsdale Date: 59/2006
Rating Curve for Diversion BAS |
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Project: Sereno Canyon

Location: Ciy of Scottsdale

Rating Curve for Diversion BAS J
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CIVIL ENGINEERS * HYDROLOGISTS * LAND SURVEYORS * CONSTRUCTION MANAGERS
Project: Sereno Canyon WIP#. 042054
Location: City of Scottsdale Date- 5/9/2006

Rating Curve for Diversion BAS K
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Project: Sereno Canyon WIP#: 042054
Location: City of Scottsdale Date. 5/9/2006

Rating Curve for Diversion BAS L
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Project: Sereno Canyon

W/P#: 042054

Location. City of Scoftsdale Date: 5/9/2006
Rating Curve for Diversion BAS M
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Orifice Plate Calculation
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WOOD/PATEL ‘
CIVIL ENGINEERS * HYDROLOGISTS * LAND SURVEYORS * CONSTRUCTION MANAGERS
Project: Sereno Canyon WIiP#: 042054
Location: City of Scottsdale Date: 5/11/2006

Reference: Orifice Equation

O = CA\2gh

Where

C = Onfice Coeffictent= 060
d = Diamter of Orfice= 600 1
A = Cross-sectional area of oriffice= 020 Sq ft
H = Depth above Orifice= 150 ft
Q= Ol’lflCe, Flow= 116 cfs

Time to Dramn 2 ac-ft= 209 hours

A 6 inch diameter orifice plate will bleed at a rate of 1 16 cfs
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APPENDIX G

Retention Basin Volume Calculations
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Sereno Canyon

Detention Basin Volume Calculations

Drainage | Total Development Area| 100yr-2 hr Volume | Provided Volume ,Vgiﬂgsiim(gi?:_
Basin (Acre) (acre-ft) (acre-ft) ft;
Al 379 053 104 0 51
A2 717 101 101 000
B 10 94 154 168 014
C 365 0 51 079 028
D 773 109 121 012
E1 14 24 201 203 002
E2 1323 187 193 0086
E3 219 032 034 002
F1 10 24 144 160 016
F2 356 05 078 028
F3 293 041 056 015
G 37 052 059 007
Hi 12 94 182 194 012
H2 85 12 121 001 .
1 444 063 064 001
J 4 81 068 071 003
K 206 029 038 009
L 149 021 023 002
M 144 02 028 008
N 281 04 042 002
O 055 008 009 001
P 173 024 027 003
Q 052 007 007 000
R 018 002 005 003
Total 125 17 59 19 87 228
Q=(CIA)/12
Q 1s the volume in acre-ft
C=06
1=282mn

A =building envelope & roadway area in ACRES

"Total Development Area Includes the Right-of-Way for the Roads plus the Bullding Envelopes*



WOOD/PATEL

Project Sereno Canyon
Location City of Scoftsdale
Date 17-May-06

CIVIL ENGINEERS * HYDROLOGISTS * LAND SURVEYORS * CONSTRUCTION MANAGERS

DETENTION BASIN VOLUME CALCULATIONS

Project Number 042054
Project Engineer Gordon W Wark, P E

BASIN - A1-1 VOLUME BREAKDOWN
AREA VOLUME Drainage | Sub-Basin Drsturbance 100yr-2hr 100yr-2hr Volume
STAGE 1) [acres] INC CUM Boundary Volumes Areas (acres) | Provided ac-ft | Required ac-ft | Shortage / Excess
facre-feet] } [acre-feet} Al At-1 00790 0313
2772 1604 0037 0 000 0 000 A1l-2 01
2773 2151 0 049 0043 0043 JOTAL 0'2:
2774 2763 0063 0 056 0100
2777 3441 0 079 0214 0313
TOTAL PROVIDED VOLUME 0313 )
BASIN - At1-2
AREA VOLUME
A STAGE . ‘ INC CUM
¢ lﬂz} « lacres] facre-feet] | [acre-feet]
2756 4199 0 096 0 000 0000
2757 5251 0121 0108 0108
2758 8404 0 147 0134 0242
2761 7655 0176 0484 0726
TOTAL PROVIDED VOLUME 0726
BASIN - A21 VOLUME BREAKDOWN
AREA VOLUME Drainage | Sub-Basin Disturbance 100yr-2hr 100yr-2hr Volume
STAGE 2 {acres] INC CUM Boundary Voilumes Areas (acres) | provided ac-ft | Required ac-ft | Shortage / Excess +
1] acre-feet] | [acre-feet A2 A2-1 00419 0069
2758 351 0 008 0 000 0 000 A2-2 00284 0040
2759 702 0 016 0012 0012 A2-3 01476 0407
2760 1209 0028 0022 0034 A2-4 00376 00504
2761 1823 0 042 0035 0 069 A2-5 01885 04484
A2-6 01104 0 0000
TOTAL PROVIDED VOLUME" 0069 TOTALX 0'5544 101 1704 070,
BASIN - A2-2
AREA VOLUME
STAGE 2 INC Cum
] [acres] acre-feet] | [acre-feet]
2758 112 0003 g 000 Q000
2759 358 0 008 0 005 0 005
2760 716 0016 0012 0018
2761 1236 0 028 0022 0 040
TOTAL PROVIDED VOLUME 0.040
BASIN - A2-3
AREA VOLUME
STAGE 5 INC CUM
(] [acres] [acre-feet] | facre-feet]
2733 2653 0061 0 000 0000
2734 3460 0079 0 070 0070
2735 4363 0100 0 080 0160
2736 5357 0123 0112 0272
2737 6431 0148 0135 0407 ap ,
TOTAL PROVIDED VOLUME" 0.407
BASIN - A24
AREA VOLUME
STAGE 2. INC cuMm
" lacres) [acre-feet] | [acre-feet]
2792 168 0 004 0 000 0 000
2793 425 0010 0007 0007
2794 866 0020 0015 0022
2795 1638 0038 0 029 0 050
TOTAL PROVIDED VOLUME" 0050
BASIN - A2-§
AREA VOLUME
STAGE INC CUM
[ﬂzl [acras) [acre-feet] | [acre-feet]
2772 4926 0113 0 000 0 000
2773 5935 0136 0125 0125
2774 7026 Q161 0 149 0273
2775 8213 0189 0175 0448
TOTAL PROVIDED VOLUME. 0448
BASIN - A2-6
AREA VOLUME
STAGE INC CUM
Iff) {acres) acrg-feet] | [acre-feet
2772 2085 0048 0 000 0 000
2773 2843 0 065 0 057 0 057
2774 3745 0086 0076 0132
2777 4811 0110 0 295 0427
TOTAL PROVIDED VOLUME. 0427

N 12004042054\ Proect SuppostiHydroiSpraadahesisi2054-retvol-cals-5-10-08 xia

WOOD/PATEL ASSOCIATES INC 611172008




BASIN - B-1 - VOLUME BREAKDOWN
AREA VOLUME [ Drainage | Sub-Basin | Disturbance 100yr-2hr 100yr-2hr Volume
STAGE 2 jacres} INC CUM Boundary Volumes Areas (acres) | provided ac-ft | Required ac-ft | Shortage / Excess
" [acre-feet] | [acre-feet) B B-1 00564 0107
2798 809 0018 0 000 0 000 B-2 01145 0246
2799 1241 0 028 0024 0 024 B-3 01523 0338
2800 1804 0 041 0 035 0058 B4 01144 0241
2801 2456 0 056 0 049 0107 B-5 03116 0750
o 07491355 217683 fre4 R ; R
TOTAL PROVIDED VOLUME" 0107
BASIN - B-2
AREA VOLUME
STAGE INC CUM
[ﬂzl [acres] [acre-feet] | [acre-feet!
2798 2378 0 055 0000 0 000
2799 3085 Q071 0063 0 063
2800 3952 0 091 0081 D 144
2801 4986 0114 0103 0 246
TOTAL PROVIDED VOLUME" 0 246
BASIN - B-3
AREA VOLUME
STAGE INC CUM
[ {acres] [acre-feet] | [acre-feet]
2781 3419 Q078 0 000 0000
2782 4333 0 089 0089 0089
2783 5371 0123 0 111 0 200
2784 6633 0152 0138 0338
TOTAL PROVIDED VOLUME. 0338
BASIN - B4
AREA VOLUME
STAGE INC CUM
[ﬂzl [acres] Jacre-feel] | [acre-feet)
2768 2154 0 049 0 000 0 000
2769 2930 0 069 0 059 0 059
2770 3950 0091 0 080 0139
2771 4983 0114 0103 0 241
TOTAL PROVIDED VOLUME 0.241
BASIN - B-5
AREA VOLUME
STAGE INC CUM
acre-feet] | [acre-feet]
{f) [acres] [ foet] | 1 p
2746 8320 0191 0000 0000
2747 9879 0229 0210 0210 .
2748 11724 0 269 0 249 0 459
2749 13573 0312 0 280 0750
TOTAL PROVIDED VOLUME 0.750 '
BASIN - C-1 VOLUME BREAKDOWN
AREA VOLUME Drainage | Sub-Basin Disturbance 100yr-2hr 100yr-2hr Volume
STAGE ) lacres] INC CUM Boundary { Volumes | Areas (acres) { provided ac-ft | Requrred ac-ft | Shortage / Excess %
[acre-feef] | [acre-feet] C C-1 01923 0 566
2779 4198 0 098 0 000 0000 Cc-2 01121 0225 R
2780 5112 0117 0107 0107 TOTAL: 03044 ¥ 0179185 (51 0'281
2781 6102 0 140 0129 0236
2782 7169 0165 0152 0 388
2783 8375 0192 0178 0 566
TOTAL PROVIDED VOLUME" 0 566
BASIN - C-2
AREA VOLUME
STAGE 2 INC CuM
(] acres) [acre-feet] | {acre-feet]
2754 1955 0 045 Q 000 0 000
2755 2712 0062 0 054 0 054
2756 3657 0084 G073 0137 N
2757 4885 0112 0098 0 225
TOTAL PROVIDED VOLUME. 0225
VOLUME BREAKDOWN
BASIN - D-1 - Drainage | Sub-Basin Disturbance 100yr-2hr 100yr-2hr Volume
AREA VOLUME |LBoundary | Volumes | Areas (acres) | provided ac-ft | Required ac-ft | Shortage / Excess +
STAGE 2 (acres] INC CUM D D-1 01361 0 349
(7] acre-feet] | [acre-feet] D-2 0 1594 0 364
2749 2054 0047 0 000 0000 D-3 02176 0500
2750 2819 0 085 0 056 0056 -
2751 3699 0 085 0075 0131
2752 4712 0108 0097 0227
2753 5928 0136 0122 0 349 0% i
TOTAL PROVIDED VOLUME. 0349

WOOD/PATEL ASSOCIATES INC 5/11/2008
N \2004\042054\Project SupportiHydroiSpreadsheets\2034-retvol-cals 5-10-00 xis



BASIN - D-2
AREA VOLUME
STAGE 2 INC CUM
(] [acres] {acre-feet] | [acre-feet]
2724 3734 0 086 0 000 0 000
2725 4728 0 109 0 087 0 087
2726 5799 0133 0121 0218
2727 6943 0 159 0 146 0 364
TOTAL PROVIDED VOLUME- 0364
BASIN - D-3 ﬁ
AREA VOLUME
STAGE INC CUM
(%] [acres] acre-feet] | [acre-feet]
2736 5188 0118 0000 0 000
2737 6505 0 149 0134 0134
2738 7928 0182 Q 166 Q 300
2739 9480 0218 0 200 0 500
TOTAL PROVIDED VOLUME: 0 500
' VOLUME BREAKDOWN
BASIN - E1-1 Drainage | Sub-Basin Disturbance 100yr-2hr 100yr-2hr Vojume
AREA VOLUME Boundary Volumes Areas (acres) rovided ac-ft | Required ac-ft | Shortage / Excess +
STAGE " [acres] INC Cum E1 E1- 01858 D 458
("1 [acre-feet] | [acre-feet] E1-2 02705 0648
2724 5286 0121 0000 0000 E1-3 02350 0532
2725 6163 0 141 0131 0131 E1-4 01654 0391
2726 7100 0163 0152 0284
2727 8095 (188 0174 Q458 . e o LT ARy 2 R 7
TOTAL PROVIDED VOLUME 0458
BASIN - E1-2
AREA VOLUME
STAGE INC CuM
[nz] facres] [acre-feet] | [acre-feet
2716 7154 0 164 0 000 0 D00
2717 6605 0198 0181 0181
2718 10153 0 233 0215 0 396
2719 11781 0270 0252 0648
TOTAL PROVIDED VOLUME" 0648
BASIN - E1-3
AREA VOLUME
STAGE INC CUM
[ﬂzl [acres) _[acre-feet] | [acre-feet]
2695 5080 0117 0 000 0000
2696 6952 0160 0138 0138
2697 8643 0 196 0178 0316
2698 10236 0 235 0 216 0 532
TOTAL PROVIDED VOLUME 0532
. BASIN - E1-4
AREA VOLUME
STAGE INC CUM N
[ﬁzl [acres] {acre-faet] | [acre-feet]
2689 4285 0098 0 000 0 000
2690 5165 0119 0108 0108
2691 5138 0 141 0130 0238
2692 7207 0 165 0 153 0 391
TOTAL PROVIDED VOLUME" 0391
BASIN - E2-1 VOLUME BREAKDOWN
AREA VOLUME Drainage | Sub-Basmn Oisturbance 100ys-2hr 100ys-2hr Veolume
STAGE 2 [acres] INC CUM Boundary | Volumes Areas (acres) | provided ac-ft | Required ac-ft | Shortage / Excess +
[t [acre-feet] | [acre-feet] £2 E2-1 02077 0603
2710 4399 0101 0 000 0 000 E2-2 0 3069 0919
2711 5399 0124 0112 0112 E2-3 01862 0407
2712 6476 0 149 0136 0 249 070078 S0 020 SR8 T G50 059 EnEeY
2713 7667 0176 0162 0411
2714 9046 0 208 0192 0603 4' 0y
TOTAL PROVIDED VOLUME, 0.603
BASIN - E2-2
AREA VOLUME
STAGE 2 INC CUM
(] [acres] [acre-feet] | {acre-feef]
2694 6967 0 160 0 000 0 000
2695 8344 0192 0176 0176
2696 9918 0228 0210 0385 - B - -
o 2697 11588 0 266 0247 0632
2698 13368 0307 0286 0919 i
TOTAL PROVIDED VOLUME 0.919

N \20041042054\Project Support\Hydro\Spreadshests\2054-ratvol-cals-5-10-06 xls

WOOD/PATEL ASSOCIATES, INC 6/11/2008




BASIN - E2-3
AREA VOLUME
STAGE 2 INC CUM
7] [acres] [acre-feet] | [acre-feet]
2682 3978 0 091 0 000 0 000
2683 5153 0118 0105 0105
2684 6529 0150 0134 0239
2685 8110 0186 0168 0407
TOTAL PROVIDED VOLUME, 0.407
BASIN - E3-1 __ VOLUME BREAKDOWN
AREA VOLUME Drainage | Sub-Basin Disturbance 100yr-2hr 100yr-2hr Volume
STAGE ) [acres] INC CUM Boundary | Volumes | Areas {(acres) | provided ac-ft | Required ac-ft | Shortage / Excess £
[acre-feet] | [acre-feet] E3 E3-1 Q1482 Q322
2711 3064 0070 0 000 0 000 E3-2 00280 0023
2712 4065 0093 0082 0082 i '
2713 5197 0118 0 108 0 188
2714 ©456 0 148 0 134 0322
TOTAL PROVIDED VOLUME" 0322
BASIN - E3-2
AREA VOLUME .
STAGE INC CUM
[ﬂzl (acres} {acre-feet] | [acre-feet)
2676 817 0019 0000 0000
2677 1226 0028 0023 0 023
TOTAL PROVIDED VOLUME 0023
BASIN - F1-1 VOLUME BREAKDOWN
AREA VOLUME Dranage | Sub-Basin Oisturbance 100yr-2he 100yr-2hs Volume
STAGE iﬂz lacres] INC CUM Boundary Volumes Areas (acres) { provided ac-ft | Required ac-ft | Shortage / Excess +
] [acre-feet] | [acre-feet] F1 Fi1 01818 0424
2726 4563 0 105 0 000 0 000 F1-2 0 1987 0462
2727 5553 0127 0116 01186 F1-3 0 2059 0483
2728 6670 0153 0140 0256 F1-4 01128 0227
2729 7918 0182 0167 0424 ERRTOTALESR N0 69928 17500 B 1744 e Fro
TOTAL PROVIDED VOLUME, 0424
BASIN - F1-2 .
AREA VOLUME
STAGE 2 INC CcumMm
(R [acres] | (. re-foet] | [acre-feet]
2710 4891 0112 0000 0 000
2711 6044 0139 0 126 0126 ‘
2712 7298 0 168 0153 0279
2713 8656 0199 0183 0462
TOTAL PROVIDED VOLUME" 0.462
BASIN - F1-3
AREA VOLUME
STAGE INC cumM
[f) [acres] [acre-feet] { [acre-feet]
2696 5180 0119 0000 0000
2697 6353 0146 0132 0132
2698 7624 0175 0160 0293
2699 8969 0 206 0 190 0483
TOTAL PROVIDED VOLUME: 0.483
BASIN - F1-4
AREA VOLUME
STAGE 3 INC CUM
[ft] [acres] | 1 cre-feet] | [acre-feet]
2686 1919 0 044 0 000 0 000
2687 2757 0 063 0 054 0 054
2688 3733 0 086 0074 0128
2689 4913 0113 0 099 0227
TOTAL PROVIDED VOLUME 0 227
BASIN - F2-1 VOLUME BREAKDOWN
AREA VOLUME i Drainage | Sub-Basin Disturbance 100yr-2hr 100yr-2hr Volume
STAGE 2 (acres] INC CUM Boundary [ Volumes Areas (acres) | provided ac-ft | Required ac-ft | Shortage / Excess £
w1 Jacre-feet] | [acre-feet] F2 F21 01187 0450
2701 1923 0 044 0000 0000 F2-2 01329
2702 2806 0067 0 055 0 055 F2-3 00462
2703 3987 0 092 0079 0135 TOTALSREET0 297858
2706 5172 0119 0315 0450
TOTAL PROVIDED VOLUME 0 450

N \20041042054\Project SupportiHydro\Spreadsheels\2054-retvol-cals-5-10-06 xls

WOOD/PATEL ASSOCIATES, INC 5/11/2006




hE N N SN = e

BASIN - F2-2
AREA VOLUME
STAGE INC CUM
[ﬂzl (acres] [acre-feet] | [acre-feef]
2682 1841 0042 0000 0000
2683 2963 0 068 0 055 0 055
2684 4269 0098 0083 0138
2685 5789 0133 0115 0254
TOTAL PROVIDED VOLUME 0254
BASIN - F2-3
AREA VOLUME
STAGE 2 INC CUM
[*] facres] {acre-feet] | [acre-fest
2692 3563 0 008 0 000 0 000
2693 770 0018 0013 0013
2694 1302 0 030 0 024 0037
2695 2011 0 046 0038 0 075
TOTAL PROVIDED VOLUME, 0.075
BASIN - F3-1 VOLUME BREAKDOWN
AREA VOLUME Drainage | Sub-Basin Disturbance 100yr-2hr 100yr-2hr Volume “
STAGE 2 {acres] INC CUM Boundary Volumes Areas (acres) | provided ac-ft | Required ac-ft { Shortage / Excess
1ft) [acre-feet] | [acre-feet F3 F341 00294 0043
2724 178 0004 0 000 0000 F3.2 0 1565 0517
2725 410 0 009 0 007 0007
2726 748 0 017 0013 0 020
2727 1279 0029 0023 0043
TOTAL PROVIDED VOLUME 0.043
BASIN - F3-2
AREA VOLUME
STAGE 5 INC Cum
[ [acres) {acre-feet] | [acre-feet]
2706 1932 0044 0 000 0 000
2707 2855 0 066 0 055 0 055
2708 3941 0 090 0078 0133
2708 5286 0121 0106 0239
2711 6815 0156 0278 0517 |j4i0 i
TOTAL PROVIDED VOLUME, 0517
BASIN - G-1 VOLUME BREAKDOWN
AREA VOLUME Drainage | Sub-Basin Disturbance 100yr-2hr 100yr-2hr Volume
STAGE R {acres) INC CUM Boundary Volumes Areas (acres) | provided ac-ft | Required ac-ft | Shortage / Excess +
¥ [acre-feet] | [acre-feet] G G-1 02570 0592
2723 6168 0142 0 000 0 000
2724 7712 0177 0159 0159 TOTALRE 0:2570 505925 0'52 3% 0072
2725 9387 0215 01986 0 356
2726 11197 0 257 0236 0 592
TOTAL PROVIDED VOLUME 0.592
BASIN - H1-1 VOLUME BREAKDOWN
AREA VOLUME Drainage | Sub-Basin Disturbance 100yr-2hr 100yr-2hr Volume
STAGE 2 [acres] INC CUM Boundary | Volumes | Areas (acres) | provided ac-ft | Required ac-ft | Shortage / Excess #
Ift] [acre-feet] | [acre-feet] H HI-1 00547 0 094
2770 524 0012 0 000 0000 H1-2 00307 0 044
2771 1010 0023 0018 0018 H1-3 0 1655 0474
2772 1621 0037 0030 0048 H1-4 0 2362 0 5850
2773 2383 0 055 0046 0 094 H1-5 02956 07467
0 5 . g Lo o BT A0 ""‘..m b
TOTAL PROVIDED VOLUME 0.094
BASIN - H1-2
AREA VOLUME
STAGE INC CUM
[ﬂzl [acres] facre-feet] | [acre-fest]
2766 179 0004 0 000 0000
2767 418 0010 0007 0007
2768 757 0017 0013 0020
2769 1339 0031 0024 0044
TOTAL PROVIDED VOLUME" 0044
BASIN - H1-3
AREA VOLUME
STAGE INC CUM
[ﬂzl lacres) {acre-feet] | [acre-feet
L 2736 3296 0076 0000 - 0000 -
2737 4159 0 095 0088 0 086
2738 5099 0117 0106 0192
2739 6118 0 140 0129 0321
2740 7208 0165 0153 0474 5
TOTAL PROVIDED VOLUME 0.474
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BASIN - H14
AREA VOLUME
STAGE INC CUM
(1 acresl | jacre-toet) | Jacre-toet)
2735 6797 0156 0 000 0000
2736 7887 0181 0169 0 169
2737 9051 0208 0194 0363
2738 10290 0236 0 222 0 585
TOTAL PROVIDED VOLUME. 0 585
BASIN - H1-5
AREA VOLUME
STAGE INC CUM
[ﬂzl [acres] [acre-feet] | [acre-feet]
2727 8891 Q204 0000 0 000
2728 10158 0 233 0219 0219
2729 11486 0 264 0 248 0467
2730 12876 0 286 0 280 0747
TOTAL PROVIDED VOLUME. 0 747
A
BASIN - H2-1 VOLUME BREAKDOWN
AREA VOLUME Drainage | Sub-Basin Disturbance 100yr-2tr 100yr-2hr Volume
STAGE 2 [acres] INC CUM Boundary | Volumes | Areas (acres) | provided ac-ft | Required ac-ft | Shortage / Excess +
] [acre-feet] | [acre-feet H2 H2-1 0 2605 0624
2772 5928 0159 0 000 0 000 H2-2 {) 2463 0 590
2773 8286 0190 0175 0175 % TOTALYE ? £20'0155
2774 9774 0224 0 207 0382
2775 11348 0 260 0242 0624
TOTAL PROVIDED VOLUME" 0624
BASIN - H2-2
AREA VOLUME
STAGE INC”’ CUM
[ﬁzl [acres] [acre-feet] | [acre-feet
2785 £6526 0 150 0000 0 000
2786 7846 0180 0 165 0 165
2787 9247 0212 0196 0 361
2788 10730 0246 0229 0590
TOTAL PROVIDED VOLUME" 0 590
BASIN - I-1 VOLUME BREAKDOWN
AREA VOLUME Drainage | Sub-Basin Disturbance 1Q0yr-2he 100yr-2he Volume
STAGE [ﬂzl [acres] INC CUM Boundary Volumes Areas (acres) | provided ac-ft | Required ac-ft | Shortage / Excess +
{acre-feet] | [acre-feet] ! -4 0 2556 0640
2755 7532 0173 0 000 0 000
2756 8664 0199 0186 0186
2157 0863 0226 0213 0 399
2758 11132 0 256 0241 0640
TOTAL PROVIDED VOLUME 0 640
BASIN - J-1 VOLUME BREAKDOWN
AREA VOLUME Drainage | Sub-Basin Disturbance 100yr-2hr 100yr-2hr Volume
STAGE ) [acres] INC CUM Boundary | Volumes Areas (acres) | provided ac-t | Required ac-ft | Shortage / Excess +
[acre-feet] | [acre-feet] J
2769 3832 0088 0 000 0 000
2770 4689 0108 0 098 0 098
2771 5667 0130 0119 0217
2772 6755 0155 0 143 0 359
27713 7983 0183 Q169 0528
TOTAL PROVIDED VOLUME: 0528
BASIN - J-2
AREA VOLUME
STAGE INC CUM
] facres) [acre-feet] | [acre-feet
2762 1718 0 039 0 000 0 000
2763 2323 0 053 0 046 0 046
2764 3026 (0 068 0 081 0 108
2765 3836 0088 0079 0187
TOTAL PROVIDED VOLUME 0187
BASIN - K-1 VOLUME BREAKDOWN
AREA VOLUME Drainage | Sub-Basin Disturbance 100yr-2hr 100yr-2hr Volume
STAGE (2 (acres] INC CUM Boundary Volumes Areas (acres) | provided ac-ft | Required ac-ft | Shortage / Excess &
} facre-feet] | [acre-faet] K KA 01575 0378
2737 4211 0087 0 000 0 000
2738 5026 0115 0106 0106 R R S
2739 5909 0136 0126 0232
2740 6860 0157 0147 0378
TOTAL PROVIDED VOLUME 0.378
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A T N SR I A BN BN BN aE aE Y BN EBE S 'R e
BASIN - L1 VOLUME BREAKDOWN
AREA VOLUME Drainage { Sub-Basin Disturbance 100yr-2hr 100yr-2hr Volume
STAGE 1) [acres] INC CUM Boundary | Volumes Areas (acres) rovided ac-ft | Required ac-ft | Shortage / Excess +
acre-feet] | [acre-feet L L-1 00434 0 037
2744 1366 0031 0000 0 000 ‘ L-2 01084
2745 1889 0043 0037 0 037 2% o ae CREAKE <. o
0x80pt
TOTAL PROVIDED VOLUME 0.037
BASIN - L2
AREA VOLUME
STAGE INC CUM
[R] [acres] _[acre-feet] | [acre-feet
2722 1003 0 023 0 000 0 000
2723 2030 0047 0035 0035
2724 3288 0 075 0061 0 096
2725 4723 0108 0082 0 188
TOTAL PROVIDED VOLUME" 0188
BASIN - M-1
AREA VOLUME VOLUME BREAKDQWN '
STAGE (] [acres) INC CUM Dranage | Sub-Basin | Drsturbance 100yr-2hr 100yr-2hr Volume
{acre-feet] | {acre-feet] Boundary Volumes Areas {acres) | provided ac-ft | Required ac-ft | Shortage / Excess +
2721 2543 Q058 Q000 Q000 M M-1 01317 0278
2722 3462 0079 0089 0 069
2723 4509 0 104 0 091 0160 A O 2 TR e M e
2724 5737 0132 0118 0278
TOTAL PROVIDED VOLUME" 0 278
BASIN - N-1
AREA VOLUME VOLUME BREAKDOWN
STAGE 1] [acres] INC CuM Drainage | Sub-Basin | Disturbance 100yr-2hr 100yr-2hr Volume
facre-feetl | [acre-feet] Boundary Vaolumes Areas {acres) | prowvided ac-ft | Regquired ac-ft | Shortage / Excess +
2691 4188 0 096 0000 0 000 N N-1 0 1886 0422
2692 5407 0124 0110 0110
2693 6760 0 155 Q140 0250 = SRR IR RED () 422300 aaie 2 e R RN 5 BhBNs
2694 8217 0189 0172 0422
TOTAL PROVIDED VOLUME Q422
BASIN - O-1
AREA VOLUME VOLUME BREAKDOWN
STAGE - facres) INC CUM Drainage | Sub-Basin | Disturbance 100yr-2hr 100yr-2hr Volume
) [acre-feet] | [acre-fest] Boundary Volumes Areas (acres) { provided ac-ft { Required ac-ft | Shortage / Excess +
2721 3682 0 085 0 000 0 000 0 0-1 01049 0095
2722 4568 0105 0 095 0095
CRATOT AL 071 04 O LS iy
LT
TOTAL PROVIDED VOLUME" 0095
BASIN - P-1 VOLUME BREAKDOWN
AREA VOLUME Drainage | Sub-Basin | Disturbance 100yr-2hr 100yr-2hr Volume
STAGE 2 [acres] INC CcuMm Boundary | Volumes Areas (acres) | provided ac-ft | Required ac-ft | Shortage / Excess &
[ [acre-feet] | [acre-feet] P P-1 00627 0055
2764 2082 0048 0 000 0 000 P-2 0 0647 0056
2765 2732 0063 0 055 0 055 1’0‘;@5!@3 P-3 01683 0156
TOTAL 02967 0268 024 0028
TOTAL PROVIDED VOLUME" 0.055
BASIN - P-2
AREA VOLUME
STAGE N INC CUM
it facres] [acre-feet] | {acre-feet]
2749 2063 Q047 {000 0 000
2750 2818 0 065 0 058 0056 [h¥(Jede
TOTAL PROVIDED VOLUME 0.056 acre-feet
BASIN - P-3
AREA VOLUME
STAGE 2 INC CUM
(] facres} [acre-feet] | [acre-feet]
2744 6240 0143 0 000 0 000
2745 7374 0169 0156 0156 |
TOTAL PROVIDED VOLUME 0 156
- - G’I —— - - e ——— W = e —— - - - -
BASIN - Q-1 VOLUME BREAKDOWN
AREA VOLUME Dranage | Sub-Basin | Disturbance 100yr-2hr 100yr-2hr Volume
STAGE " [acres] INC cuM Boundary | Volumes | Areas (acres) | provided ac-ft | Required ac-ft | Shortage / Excess +
() [acre-feet] | [acre-feet] Q Q-1 00819 0072
2774 2722 0062 0000 0 000
2775 3568 0082 0072 0072 Gidepin TOTAL 00819 0072 007 0002
TOTAL PROVIDED VOLUME 0072
BASIN - R-1 VOLUME BREAKDOWN
AREA VOLUME Drainage | Sub-Basin | Disturbance 100yr-2hr 100yr-2hr Volume
STAGE 2 (acres} INC CcuM Boundary | Volumes | Areas (acres) | provided ac-t | Required ac-ft | Shortage / Excess +
i [acre-feet] | [acre-feet] 3 -1 0 0606 0 054
2775 2030 0047 0 000 0 000
2776 2639 0 061 0 054 0 054 1 [Z] TOTAL 0 0606 0 054 002 0034
TOTAL PROVIDED VOLUME 0054
N 12004042054 \Project SupportiHydro\Spraadsheets\2054-retvol-cale-5-10-08.d¢
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Disturbance Calculations: ‘

VOLUME BREAKDOWN TOTALS
Site Gross Area [ Drainage | Sub-Basin Disturbance 100yr-2hr 10Qyr-2hr Volume
14,388,631 5541 Sq Ft Boundary | Volumes Areas (acres) | provided ac-ft | Required ac-ft [ Shortage / Excess ¢

330 3175 Ac A1l At-1-A1-2 02547 104 053 0510

A2 A2-1-A2-3 D 5544 101 101 000

Basin Disturbance; B B1-85 0 7491 168 154 0 143
8 5304 Ac o] C1-C2 0 3044 079 051 0 281
D D1- D2 05131 121 109 0123

Disturbance: E1 E1-1-E1-4 Q 8567 203 201 0019
259% E2 E2-1-E2-2 07007 193 187 0059
E3 E3-1-E3-2 01762 034 032 0025

Basin focations & volumes are conceptual & are subyect F1 F1-1-F1-4 06992 160 144 0156
to change with Final Improvement Plan Design F2 F2-1-F2-3 02978 078 05 0278
F3 F3-1-F3-2 0 1858 056 041 0150

G G1 02570 059 052 0072

H1 Hi-1-H1-3 0 7827 194 182 0123

H2 H2-1 - H2-2 05068 121 12 0015

| 11 Q2556 064 Q63 0010

J J1-J2 02713 071 068 0035

K K1 01575 038 029 0088

L L1-12 01518 023 021 0015

M M1 01317 028 02 0078

N N1 01886 042 04 0022

0 o1 01049 009 008 0015

P P1-P3 0 2967 027 024 0 028

Q Q1 00819 007 007 0002

R R1 0 0606 005 002 0034

TOTAL 8 5394 19 87 17 59 2284

N 12004\042054\Project Supporf\Hydro\Spreadshests\2054-retvol-cals-5-10-08.ds WOOD/PATEL ASSOCIATES, INC 5/11/2008



PLATE 1

Vicinity Map
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PLATE 1A
Phasing Map
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PLATE 2

ESL Classification
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PLATE 3

Soils Classification Map
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PLATE 4

Flood Insurance Rate Map (FIRM)




ey
e R aE ah @ gh B = .
v

O e P &8 W oy W

2

MAP SCALE 1" = 1000’
1000 2000

MAP

4

SCALE 17 = 1000°
1000 2000

=  FEET

! = FEET

ae A

3 METERS'
o 300 600

300

METERS
00

Yo cnf U TR S O S TR A 1 I3 o2 - s *

X I oAk 1T i PCRR 1 L Sl S g T eed e = S == < YT —. e s
s —_;:’;s o= LT:F,‘ ;?'_ r;,i;:: =t h—;_{f{_,:,: [ T — .:_.—.‘a-_ e _:,__ < :,:{ - - -]
R 1 K oAy i : 54 e g -7 Y ax

R 1 . 21 4 _ i 1M ' 1 Yl ! N
‘1,_ 260[’-’&;_ = = 'ﬁ‘r 2 = b - T e 2 PAI“EE 12556—_17‘ B f -;'—_3-:‘ = ,’
PRECE
i I = Dl bt ! 1 " . 1+ et .
';‘_ . 1-‘—"‘l§?-‘;‘k~_,__._‘_:l_ o »1:;. R ‘,i e !- vy _'. T - i
FFIRM:: -5 5= 7= e “EIRM: iz === = !
N 11 i 1 3! ' i fy o NG [ .
| ' ?
+/. FLOOD INSURANCE RATE MAP" | ™ - FLOOD INSURANGE RATE MAP_
F - f‘h'rr'—"—rls_'—m_w — e ¥ l:r—: h—J- i e B B e e TS o -_—E—:—-—_-;: -
| MARICOPA'COUNTY, " “.1'| 7, “MARICOPA COUNTY, & F -
, 1 i i % H . PP
e b CARIZONA: © - - 4" -
E L e L P Tk Lt i =y
A | ] £ E] =
|A
—heot
i I
i 1 Ly o 2y o 3
1% Ay Qb e 44 “ i J-‘: Lt TR 2 . s I
+-PAN E_L:1r250,r9l:?4350 i Y R B 2 ZPANEL:-1255
i H 5 Fi "roo- [ W Sl i F i intacll - ;
it e i A ;‘ '." (SEE 4m§r;1 moau: FOR RPN o woum |, s
- = - phi= L L L 1
.l‘u £ = % CONTANS. H. —~ Pt _"*,;‘:v—jﬁ T g ;‘: S
t | ! il Iy I .
" R b o ¢ cowmumry’ NUMBER PANEL SUFFX j‘ J[”
ks :,:f'.: B = = soorrsoau.cmror £, ousors — fizew - -eir I fE o T -
E o AR : R
\ o I [ i, I by Yy ' AT
¥ ) L Shoe IR " R
SEE m B A P e R S e
Iy P N P A L b
i JOE T Y TR DT | DR
- = Do iptbma Tt R oz E F G s i) Ol
Fe A e & ‘JT-F eI ER }"f.-:"li“—-
% ' 1, i T ' :
N | :,.‘ . 'bﬁn-i huuim-;_.a....: ’buh‘uhuldbouud K i
- dmp L _eh - whea pi ap ¢rdert the Cewmemivy Mymbarthowns R _‘7_‘;__
i Ty b Fabanie = e, & by i abave ey mad for the sudyect —— f-- a8 e
¢ communey. ') W 1 e It 4 1 somemmmniry., | [ ! - -
i R ~ g N 'Ill 1 s ”1 ' | I
. Aoy AL T ] 4 ul W _; LL I
g2 "7 - MAP NUMBER 7 [ 7% = 2 “MAP NUMBER - || - I -
ol 'n n . ,‘ H ! ! - b )
i i DADI3CI260F,, | | . - 04013C12556 | "
B L RAC el s S Sk gl - =3 TTHeT a2 WETIT, £
- \ SI =BT R -, s AL I IS B
* i MAPREVISED [ i o /* "MAPREVISED |7 T
froal T whe A L - e e o SE s Aps ccda oo mal e -
3 P 5 Lt N H R r # z TR b o
R 1. SEPTEMBER ?0,’{%005- T PR 1Jsgp] EMBER 3072005 [ -i'"
T 1 I i ,“ ! Tty HooLay Pl B - - "(
4 Fe Managemen Ageacy .y )- ¥ v 37Féderal Emergency Management Agency=-= Jlu =2 -
Pzl T opbo - - 35— e et TR ToMe vl Ty il NS AR
y . 1 " o ; ; = ' 4
e --j In—'»u-!f' ~‘—L’ . - #odet g, u [ - St ‘—‘1’ =h ! T L
1
This Is an officlal copy of a portion of the abovo referenced flood map it This Is an officlal copy of a portion of the above referenced flood map. tt
] was extracted using F-MIT On-Line This map does not refiect changes was extracted using F-MIT On-Line. This map does not reflect ¢l
of amendments which may have been made subsequent to the date on the {5 amendments which may have been made subsequent to the date on the
5 M title block For the latest product 1 about Flood insurance {ytie block Far the latest praduct Information about Nationa! Flood Insurance
g{ Program flood maps check the FEMA Flood Map Store at www mse fema.gov] program fload maps check the FEMA Flood Map Store at www mac fema gov|
¥

- ————



oh Nu S W A BE S S Sy D o S S s I By B & =

PLATE 5

Color Topographic Aerial Photograph
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PLATE 6

Off-Site Wate:rshed Area Map
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PLATE 7

404 Washes
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PLATE 8

Pre-Development Drainage Site Plan
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PLATE 9

Pre-Development Grading and Drainage Plan
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Post-Development Drainage Site Plan
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PLATE 11

Post-Development Grading and Drainage Plan
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