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1.0

WOOD/PATEL . 1 Conceptual Master Drainage Report

INTRODUCTION

This Conceptual Master Drainage Report has Been prepared to meet the master drainage plan
requirements, in accordance with the City of Scottsdale development criteria for the proposed
Sereno Canyon Project.. Sereno Canyon is a planned 330-acre custom lot residential subdivision
located in the northeastern portion of Scottsdale, Arizona. This report presents the hydrological

and hydraulic modeling and storm water storage requirements.

Sereno Canyon is located in Section 11, Township 4 North, Range 5 East. The éitc is currently an
assemblage of undeveloped ﬁarcels bound to the west by the existing Sonoran Crest Development
(122™ Street alignment), to the east by the 128™ Street alignment, to the north by the Happy
Valley Road alignment, and to the south by the McDowell Mountain Sonoran Preserve. Access
to the development is planned from the west via the 2 -mule section roadwziy,' Alameda Road.

Plate 1 provides a Vicinity Map for the project and surrounding areas.

'Sereno Canyon is a proposed custom lot sub-division, nestled at the northern base of the-

McDowell Mountains. Development of the project is planned to occur in four phases. Please
refer to Plate 1A for a Phasing Map of the Project. The development includes approximately 122
lots ranging in size from 2 to 3 acres and a Clubhouse with amenities 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.

Jor Sereno Canyon



2.0 GENERAL LOCATION AND DESCRIPTION

2.1

2.2

WOOD/PATEL

Site Features

_ The proposed project lies in the northern planning section of the City of Scottsdale. The

site drains from the south to the north. Elevations range from 2,830 in the south to 2,675
feet in the northeast. Vegetation is typical Sonoran Desert type with creosote bush,

jumping cholla, saguaro cacti, palo verde, ironwood and mesquite trees.

Flood Insurance Rate Map (FIRM) ~
The Flood Insurance Rate Maps (FIRM) for Maricopa County, Arizona and incorporated
areas, Map Numbers 04013C1255F and 04013CI1260E, dated July 19, 2001 indicates the

site is within Zone “X” (shaded), and Zone “D”.

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

areas protected by levees from 100-year flood. '

Zone “D” is defined by FEMA as follows:

Areas in which flood hazards are undetermined.

The location of the parcel relative to the FIRM panels is iliustrated on Plate 2 — Fiood
Insurance Rate Map (FIRM).

2 Conceptual Master Drainage Report
Jor Sereno Canyon



3.0 HYDROLOGY

31

3.2

3.3

Methodology _ _

The U.S. Army Corps of Engineers’ HEC-1 hydrologic model was utilized to compute
the pre- and post-development 100-year, 6-hour storm runoff discharge rates. The
preparation of input data necessary for the computer analysis included definition and
measurement of the drainage sub-basins, assignment of soil curve numbers and
calculations of the proposed impervious factors. The City of Scottsdale modeling
procedures were followed as outlined in Chapter 4 of the City of Scottsdale Design
Standards and Policies Manual (DSPM). |

Provided below is a more detailed explanation of the methods utilized to compute the
definition of drainage sub-basins, determination of soil curve numbers, impervious

percentages for the study area and the selection of the design rainfall event.

Drainage Sub-Basins

3.2.1  Off-site Contributing Areas
U.S.G.S. quad maps with 2-foot contour interval topography were utilized to
define the dréinage sub-basins for the off-site portions of the‘drainage areas.
Please refer to Plate 6 - Off-Site Watershed Area Map for the limits of the

drainage sub-basins and concentration points.

3.2.2 On-site Contributing Areas
Digital topography with 1-foot contours was used to define the shape of the on-
site drainage arcas. Pleasc refer to Plate 7 - Pre-Development Drainage Site Plan

for the limits of the on-site sub-basins and concentration points,

Soil Curve Numbers
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.

Plate 3 presents the soils classification (typed) based on the SCS Map for the project area.

~ Figure 4.6 “Runoff Curve Numbers for Arid and Semi-Arid Rangelands™ located in {he
* 2004 City of Scottsdale DSPM was used to determine the soil curve number.

WOOD/PATEL
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34 .

3.5

36 .

3.7

WOOD/PATEL

- The cover type (less than 30% vegetdtion cover due to wild fire) and hydrologic

condition were estimated as desert shrub areas with poor hydrologic conditions. Runoftf
curve number of 88 was used for the corresponding soils group D that occurs within the

watershed area. Wood/Patel is in agreement with the City’s published curve numbers.

Impervious Area

Impervious percentages were determined for each sub—bas?in for the developed condition

HEC-1 model. Presently no development conlsists‘ on the site. For the on-site developed
conditions, impervious percentages were calculated utilizing the “Percent of Impervioﬁs
Area vs. Dwelling Units/Acre” (Figufe 2.2-16), as contained in Chapter 2 of the old City
of Scottsdale Drainage DSPM.- Based on the lot sizes, an impervio-us percentage of 10

percent was used for the developed areas.

" Rainfalt Event

The precipitation amount for the 100-year, 6-hour Tetun 'period was obtained from

. NOAA Atlas 2 Volume VIII maps located in the City of Scoltsdale Manual. A copy of
~ this map is included in Appendix A. The total calculated 100-year rainfali depth is 3.37

" inches for the 100-year; 6-hour rainfall event.

On-site Detention

Acéording to the City’s Drainage Ordinance, all runoff generated from the developed

. 'portic_m of the site must be managed and the peak discharge rate from the site reduced to

at least pre-development values. With the development being sparse in nature at
approximately 0.37 dwelling units per acre and no mass grading being proposed, poét- o
development flows are only slightly higher th_an)pre-development flows. On-line

detention basirns, located immediately upstream of culvertéd_ roadway crossings and at

_other strategic locations, are proposed to store the runoff associated with the' 100-'year, 2-

hour storm event from disturbed areas and building envelopes. Please refer to Appendix

E for the 100-year 2-hour detention volume calculations for all detention basins. _

Summary of Modeling Results
As previously discussed, the U.S. Army Corps of Engineers’ HEC-1 computer analysis

“program was utilized to compute the péak storm water discharge rates for both existing

‘and proposed conditions. Runoff for each drainage sub-basin was computed and then

4 . Canceptual Master Drainage Report
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routed, if reqﬁircd, through dow'nstream drainage sub-basins where the hydrographs were

then combined.

Table 3.1 provides the comparative peak discharge rates for the pre- vs. post-developed

conditions at each concentration point. For the location of these concentration points and

corresponding flow values, please refer to Plates 7 and 8 for existing conditions, and

Plates 9 and 10 for developed conditions. As mentioned previously, the developed

conditions HEC-1 model with on-line detention upstream of the culverted road crossings

_reduced the peak flows at or below the pre-development peak flows at all concentration

points. The actual HEC-1 input data and result files for the existing and developed

- conditions are included in Appendices B and C, respectively.

Table 3.1:
Flow Summary
100-year Flow .
Concentration Existing Flow Developed Flow

Point cfs cfs
Al 223 220
A2 . 102 100
B 181 181
C 83 83
D - 87 78
El 136 123
E2 128 123
COMBE 255 226
E3 26 16
Fl 92 88

F2 41 38 ]
F3 38 30
G 41 38
H1 144 144
H2 l61 143

I 69 61 i

J 81 60
| K 34 21
L 32 25
M 26 19
N 33. 17
O 10 10
- P 24 21
Q 12 9
R 482 448

"WOOD/PATEL -
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4.0 PROPOSED DRAINAGE SYSTEMS

4.1

4.2

4.3

4.4

4.5

WOOD/PATEL

Identification of Major Drainage Courses

There are no washes on the site with an anticipated lOO—yeaf flow equal to or greater than
750 cfs, therefore no washes are categorized as a Vista Corridor. The major water
courses that traverse through the project have been identified as washes with a 100-year

flow greater than 50 cfs. These washes will be maintained in their natural location and

will not be re-aligned.

404 Washes

A preliminary invéstigation has been done on the major washes within the project to
identify the washes that may be deemed j.urisdictional. A request for 404 Jurisdictional
Delincation Verification has been submitted to the Army Corp or Eﬁgineers for review

and approval. Plate'4d — 404 Washes provides the preliminary 404 wash locations mn

reference to the aerial photograph for the site. The preltminary 404 washes are also

illustrated on the Pre- and Post-Development Grading and Drainage Plans.

Drainage System Requirements

The existing drainage patterns will be maintained in their natural location and condition

_ where possible. The site is being developed as large custom lots. Therefore, as lots are

developed individual lot engineers will be required to provide drainage documentation to

substantiate the development of the lot. -

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

inundation for the 100-year, 2-hour storm event in each detention basin.

Roadway Crossing Requirements

In all cases the depth of flow over streets is in accordance with City of Scottsdale Flood

Plain and Drainage Ordinance.

6 Conceptual Master Drainage Report
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4.6

Maintenance

Ongoing maintenance of the designed or recommended drainage systems is required to
preserve the design integrity and purpose of the drainage system.' Failure 10 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. for facilities on private property, within all

drainage easements, private streets, and right-of-ways unless accepted by the City for

maintenance. A regular maintenance program is required to have drainage systems
perform to the level of protection or service as presented in this report and the project’s

plans and specifications.

7. Conceptual Master Drainage Report
Jor Sereno Canyon
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5.0

HYDRAULICS

5.1

5.2

WOOD/PATEL

100-Year Floodplain Delineation

The U.S. Army Corps of Engineers’ HEC-RAS Version 3.1.2 was used to generate the
water surface profiles for washes with 100-year flows in excess of 50 ¢fs. Manning’s ‘N’
values were assigned based on field observation and the review of aerial photography.
The majority of the washes contain the 100-year flows within incised channels.
Accordingly, an ‘N’ value of 0.032 was utilized for the incised portion of the wash and
0.045 was used for the over bank condition. The starting water surface elevations were
determined using slope area method. A delineation of the 100-year water surface
elevation for these washes that experience pre-development peak flows has been drawn
based on results from the HEC-RAS ahaleis. Water surface elevations and top widths
during pre-development flows for each cross section are included on Plate 8 - Pre-
Development Grading and Drainage Plan.

The 100-year floodplain delineation for these washes that experience post-development
peak flows has been revised to reflect the limits of ponding that occurs on the upstream
side of the culverted road crossings. At this point, the location of the roadways has not
been finalized and therefore a post-development HEC-RAS model that inciudes cross

“sections representative of the culverts has not been prepared. It is anticipated that the

100-year floodplain delineation for post-development conditions will be approximately
the same delineation as the pre-development delineation with the exception of the
widened areas at ponding locations. Water surface elevations and top widths for each
cross section are included on Plate 10 — Post-Development Grdding and Drainage Plan.

Cross-sections were placed such that significant variations in the channel cross-sectional
geometry are adequately represented. Due to the steep slopes on the project site, it is not
feasible to put enough cross-sections such that the difference in energy grade elevations
is less than one (1) foot. | '

Roadway Crossing Structures
Roadway crossing structures were designed to convey the anticipated 100-year flows.
Fourteen (14) culvert crossings have been designed and are identified on Plate 10. The

‘app.roximate 100-year backwater limits (ponding) have been incorporated with the

proposed ﬂéodplain delineations shown on the post-development Plates 9 and 10. The
supporting hydraulic calculations are included in Appendix D.

These culverts are designed to provide storm water storage on the upstream side of the
culvert. The difference between the inflow and outflow rates at the culverts is identified
in Table 5.2-1 on the following page. Please refer to Plate 10 for the location of the
culverts according to their ID. '

B Conceptual Master Drainage Report
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Rip rap will be utilized within the channels to dissipate velocities on the upstream and
downstream sides of the pfoposed culverts. The actual design of rip rap sizing will be

based on approved practices and will be completed at the time of improvement plan

submittal.

Table 5.2-1:

Culvert Inflow vs, Qutflow

Basin | Culvert ID Deséription I?é};))w O:tg;)w Inﬂow(; f;)itflow
M 1 (1) 30” Pipe | - 27 19 -8
3| 2 (1) 30" Pipe | 39 30 9
F2 3 (1)30" Pipe | 43 38 5
Fl 4 | (2)48 Pipes | 96 88 i
E2 5 (2) 42 Pipes | 128 | 123 5
El 6 (2) 36” Pipes | " 124 123 1
El 7 (2) 36" Pipes | 144 124 - 20
E3 8 (1)24” Pipe | 27 16 11
D 9 (2) 36" Pipes | 80 78 2
D 10 (2) 36” Pipes | 93 80 13
C 11 (2) 30" Pipes | 86 84 C2
B 12 (2) 42” Pipes | 187 181
A2 13 (2) 36” Pipes | 107 100 7

1_l 14 (2) 54" Pipes | 72 61 11
H2 15 (3) 54” Pipes | 165 143 2
H1 16 (2) 54” Pipes | 149 144 5
Gl 17 (1)24" Pipe | 38 38 0

9 . : " Conceptual Master Drainage Repore '
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3.3

5.4

WOOD/PATEL

Scour Protection

The need for scour protection will be identified as part of the Final Drainage Report.

Because of the relatively small flow values and incised nature of the sites washes,

. dévelopment setbacks would be utilized rather than bank protection schemes, if required.

Annual Sediment Yield - ‘

Sediment yig:ld'is defined as that portioﬁ of eroded material that ‘travels through a
drainage system to a downstrearﬁ measuring or control point (Bureau of Reclamation
) 987). The units used for th.is study are acre-feet/square mile/year (AF/sq.mi/yr.). The
prediction of sediment yields is not an exact science. Many complex variables influence

the erosion process and any sediment yields analysis requires considerable engineering

judgment. For this reason, two (2) methods were used to arrive at a conservative estimate -
of the average annual sediment yield rate. The following sections provided a detailed -~

“discussion of each method and its results.

Sediment l-yield‘was calculated using the Pacific Soutﬁwest Inter-Agency Committee
(PSIAC) method. This method was obtained .ﬁ'bm the following source; Pacific
Southwest Inter-Agency Committee, Report of the Water Management Subcommittee on
Factors Aﬁ"eding Sediment Yield in'.tfze Pacific Southwest Area and Selection and
Evaluation of Measures for Reducrionnof Erosion and Sedz'mem Yield, October, 1968.

_ Nine (9) factors are evaluated in determining the sediment yield classification. These are

geology, soils, climate, runoff, topography, ground cover, land use, upland erosion, and

channel erosion and sediment transport. _Characteﬁstics of each of the nine factors, which

give that factor high, moderate, or low-sediment yield, are evaluated and the factor is

assigned a numerical value representing its significance in the yield rating. The yield

rating is the sum of values for the appropriate characteristics for each of the nine factors.

For the purpos.e. of avoiding complexity, the factors are generally described as

independently influencing the amount of sediment yield.

Classification Rating Sediment Yield acre-ft/sq. mile

1 > 100 3.0
2 75100 ' ' 1.0-3.0
3 50-75 05-1.0
4 25-50 : 02-05
5 0-25 <0.2

10 ’ : Conceptual Master Droinage Report
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WOOD/PATEL - ’ o 11 . . Conceptual Master Drainage Report

Application of the nine sediment yield factors to the watershéd discussed in this report
generated a total numerical rating of 77 to 85, the actual rating being dependant upon the
interpretation of the gﬁidclines that are used to assign rating values to each factor.
Regardless of the actual number, i.e. 77 or 85, both values fall within Classification 2 (75

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

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

" regression line through these data points produces the following equation:
Q, =184 4°%
Where:

" O, = annual sediment yield (AF/sq.mi./yr.)
A = drainage area (sq.mi.} - ‘
Using a drainage area size of 1.629 sq.rhi. (with Reata Pass ‘improveménts), this
. equation predicts an anhual sediment yield of 1.67 AF/sq.mi./yr. or 4,390 cubic
yards.x o | '

54.2. Recommended Annual Sedimqht Yield -
In coﬁsideration of the complex proces'ses under investigation, the two (2)
methods used exhibit fairly good agreement. Based on comparison of sédimeﬁt
 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 thej estimate.” Based on the results of the
sediment yield equations, a design‘va]ue of 1.7 :%Ffsq.mi./yr. was Vse]-ected for use

in Planning Units Il and IV.

54.3 Short-[Long—Term Aggradation, Degradation, Local Scour, and Deposition
‘Sediment transport analyses need to disfinguish 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'r changes would be local
scour, general 'scour, bend scour, b_edform troughs, and to some extent low-flow

channel incisement. With the exception of low-flow channel incisement, any

Jor Sereno Canyon
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visual signs of th_ese_proceéses may be difficult to detect after the flow has
subsided. Short-term scour prdcesses can usually be Cmantiﬁed with empirical

and/or theoretical relationships.

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

2

3

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

. Antidune troughs.

Precise prediction of long-term channel impacts can be much more ¢lusive 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

Planning Units II and IV were designed as protected channels,

Protective Devices

Roadway crossing pipes will incorporate riprap at both inlet and outlet to dissipate energy

and provide flow line scour protection. Detention basins upstream of roadways will

incorporate a protected overflow area {using native riprap and filter fabric) in the event of
overtopping. The bleedoff pipes for other detention basins will also incorporate riprap

protection.

12 Conceptual Master Drainage Report
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6.0 CONCLUSIONS

1. The project site located within FEMA Zone “X” (shaded), and Zone “D” designated flood

zones as shown on Plate 2.

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

appropriate City of Scottsdale ordinance requirements.

3. The differences of the peak flow rates for the pre- versus post-development conditions for the
* 100-year, 6-hour storm event is negligible in instances where the post-development flows

have increased over the pre-development conditions.

4. Tt is being proposed that in lieu of providing 100-year, 2-hour detention, online detention on
the upstream side of the road culvert crossings be provided to reduce post-development flows
to at or below pre-development levels. A storm water storage waiver has been submitted to

the City of Scottsdale.-

5. The design of hydraulic structures are to be based on generally accepted engineering practices

and in accordance with City of Scottsdale requirements.

6. On-going maintenance is required for all drainage systems in order to assure design

performance.

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

elevation.

WOOD/PATEL o : 13 Conceptual Master Drainage Report
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TABLE 15.--SO0IL AND WATER PEATURES--Continued

Scil Survey

See footnote at epnd of table,

Flooding Bedrock Cemented Risk of corrosion
So1l name and Hydro- pan
map symbol logic| Frequency Duration JMonths [Depth| Hardness|Depth| Hardness|Uncoated [Concrete
Zroup steel
l In In
g%,59%
DenuUrgmm————r———— B None~————m== -_— — >60 | === — | - High-—=—- LOW.
60%:
Glenbap-————————- B Rare————--—-—- — ——— 60 § -——- _— | == High-——— Low.
l Noncalcareous
Glenbar—————————- B Rarg=w-————- P o— _— 260 | -=- -— - High-—m-- Low.
Calcareous .
G1%, H2*:
Gran-————————==== v} Nong————mm——— - —— 20-40|Hard -— —_— High-—mww Low.
Wickenburg-=-—-—-——- D Honew=—="a——— -— — 3-20180ft —_—— —-— High--==-|Low.
3%, EUx;
Gran==—-——————=——- D Nong———————= ——— ~—— 20~40[Hard —— | == High==—-- Low.
Wickenburg=m——r——- D Nongm——————-n ——— — 3-20{Seft — | - High-—---}Low.
' Rock outecrop.
65%: . ‘
Greyeagle———————= D Nongw——————— - ~—— " >80 - ¥-20|Thick High==—e-- Low.
l Continental—-=——- G Nongm——————- - ~—— 60 [ - -— | —--- High—-—eo Low.
Nickel-——eeeeeaaa B Lo U= T p— —_— -— >640 —— _— | - High==—un Low,
66*;
' Greyeagle——————-m D None——————== -— —— >60 — 4-20|Thick High—=ue- Low.
Suncity Varlant-- I») None———————— —_— — >60 - 5-20|Thick High-—mu-(Low,
BT D Rare-——--—-- ——— ——— >60 —-— ——— -— Hlgh=w~---|Low.
| Guest
68%  6g¥:
Gunsightem——emmaa- B Nonge——————m — - >60 —_— -— ——- High——w-- Low,
I Clpriano=m————ae—- D None———————- - — >60 - 5=20|Thick High==—- Low.
TO*, T1#%:
Gunslghfe——sewea——- B Nongm=mm———— —-— — 260 | ——— _—] -— Higheoma= Low.,
l Rillito-~—=m—mmvn B None——————— ——— _—— »60 [ —== _— | - High=m-—- LOW.
T2*®, T3%:
Lehmans—-———~—-—— D Nong—======= -— _— 6-20|Hard — - Highew——- Low.
l Rock ocutcrop.
T4
[T} 7 -V ——— C None———————— — —— >60 - 20-40|Thick High——ea= Low,
l Clpriano-s——e——=——— D Nong-mm——am -—— ——— >60 -— 4-20(Thick High—wo-— Low,
75, 76, 77, 78,
79 B None=——————-— -— — 260 [ ~= — | - High==—— Low.
Mohall
IBO", 81#;
Mohall-——mm— e B None———wmmun — - 260 | wee —_— | ——- High——mn- Low.
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Fiood Control District of Maricopa County

Rainfall Data

Page 1 ‘ ‘ © 12014/2004

Primary Zone Number: 7 Lafitudfe: 0.0 - Elevation: . 0

Short Duration Zone Number: 8 Longitude: 0.0

. Paint Values (in)
Duration 2-Yr 5-Yr 10-Yr 25-Yr 50-Yr 100-YT

5MIN . 0.38 - 0.46 0.52 0.60 086 073

10 MIN 057 070 0.78 0.91 1.01 1.11

15 MIN 070 .  0.87 . 0.99 116 . 1.29 1.43

. 30MIN 0.92 116 1.33 1.58 1.75 1.94
1 HOUR 1.12 1.43 1.64 185 . 219 2.42
2ZHOUR 127 162 - 1.87 .2z 2.48 2.74
"3 HO_UR : 1.38 1.75 201 238 267 2.96
6 HOUR 1.57 2.00 2.29 271 T 3.04 3.37
12 HOUR 1.81 2.31 . 2.66 3.15. 3.53 3.91

' 24HOUR 205 - - 262 3.02 - -358 4.02 4.45

Joe Hydrology . . T L ' . " (raindata)
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Isopluvials 100 Year 24 Haur Precipitation in Inches

Rainfall Data From NCAA AHas 2, Vol Vill
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Isopluvials 100 Year 6 Hour Precipitation in Inches
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Ralnfall Dala From NOAA Atlas 2, Vol Vil
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FIGURE 2.2-1
Isopluvials 2 Year 6 Hour Precipitation in Inches
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Runoff Curve Numbers for Urban Areas!

' Average % Curve numbars tor
Cover type and hydrologic condition [mpemou; - hydrologic solt group

Area?
A B C D

Fully developed urban arcas with vegetation established
Opean space {lawns, parks, goll courses, cemaleries, stc.)3:

Poor condilion {grass covar lass that 0%} ... BR 79 86 88
Falr condiilon {grass cover 50-75%) ... 49 60 N 84
Goad condition [grassrmarg:eamrman 75%1 .................. 335 61 74 80
~ hmpervious areas:
Paved pariking s, roads, dfweways. .
{excid. right-cl-way) .. R 98 %8 08 08
Sleols and rodds:
Pavad; curbs and storm sewer (oxcld right-ol- way) ............ , 88 68 80 94
Paved; epen dlihces {including right-of-way} . . B3 89 92 93
Gravel (Incyding right-ofoway] i e 76 85 B9
DA {INCIOING BEREGI-WAY) ....ocerernrirarersrraseamserestrarsrerenas 72 82 & 89
Wastern desrt urban araas: ‘ _
Naitral desert landscaping (parvious arsas enly}® ..., 63 77 85 88
Anfficie! deset landscaping (orgervious weed barrier,
desort shrub with 1 & 2- [nﬂ:sandwgravafnmcham _
BAgin BORICISE) veereerirssenneesemnrrrenes e rtenti s 56 95 96 96
Urhas dlstricts: ‘ A
Gom?rfialam BUSIIBES .. oeoceeemrre s e e Bg )
MU i e e g Not reatle in
Townhouse, d‘uplams 65 S’ég?;sdaﬂe '
Mutti-Famity 85 ‘
Resldential districts by averagn lot siza: (See Figure 2.2-16)
Developing Urban Areas
" Nawly graded aress : '
(pewioussreasomy no vegetation)S: - 77 B85 H1.94

| pvoragga tunol condion, and 1 = 0.25; Tabie 2:23, 210-VI-TRSS, Sccond Ed., Juna 1986,

2The averags parcant Impandous aren hown was uted 1o dmlop e mmpsh CH's. Other assumpiions ace 25 fotlows:
inparvious areas e diractly connected 1o the drainags system, Inpanvious aress bave a CN of 83, and parvicuy argas
are considarad equivalent 10 opan space in good hy it condition Lrs:t appicatia in Scoiedale),

3CN's shown ara squaivalant 1o thosm of pasturs. Cbmpnmto CHrs may be computed for other combinations of opon spaod
covertype.

“Compostte CN'a for aatural desen lardacaping ehould be computed based on the impervious area percerdage (CH » 98}
and the porvicus swa CN. The pervicus area CN's are wssumed squivalant ko doson sheub in poddr pdrologie condition,
SCarmnprsite THs to Lsa for the deskin of temporery maeasuras during grading and construcikn shoud be computed based

on the dagree of developmant {!rrvwviouu aroa parcentage) aod 1he GNs fof the nawry praded parvicus Breas.

FIGURE 2. 2-19

Runoff Curve Numbers for Urban Areas!
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Runoff Curve Numbers for Arid and Semlarid Rangelands?

Curve numbers for

hydrubogic soil group

-

Cover typa and hydrotogic condition Hydrologe
' Condltion2
. A B C D
Herbacooys - midure of grass, waeads, and Poor 80 87 93
low-gronving brush, with brush the manar - Fair 7E @1 89
alemant, Good 62 T4 BS
Oak-aspen - mountain brush mixiura of oak brush, Poos 8 74 73
Bspan, Mountain mahogany, bilter brush, mapks, Falr 48 57 63
and pAher brugh, Good 30 41 45
Pewpon-panipes - panyon, penper, of bodh; - Poor 75 85 8%
grass undarstory. : Fakr 58 73 a0
7 ‘ Good 41 81 71
Sagabwush with grass undersiory, ' Poor &7 80 85
t . Fair 1 &3 7O
. Good 35 47 B85
Desert sha - major plants inglce satbish, Poor 62 77 85 4as
greasewocd, creosotebush, blackbrush, bursage, Fayr 55 T2 B1 88
palo varde, maquite, and cacius. Good 49 e 73 84

YAvernge runcli condBion, pad g » 0.28; Tabla 2-2d, 210-YI-TRSE, Soaord Ed., June 1866
2Pgor: 3% ground cover (Btor, grass, and brush svonioryl

Fair: 230 to 707 ground cover (not applicatée In Scottsdale)

Good: »70% ground covar (nel epplicabls in Scofisdate).
Curva Numbers lor group A have been davalaped only for dasert shruh,

FIGURE 2.2-20

Runoff Curve Numbers for Arid and Semiarid Rangslands!
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APPENDIX B

Existing HEC-1 Model’



#

*

x
*
*
*
u
*
*

RUN DATE

FLOOD HYDROGRAPH PACKAGE
JuN 1998

16DECOS

R e e Y AL

(HEC-1D

n
*
VERSION 4.1 *
-
-

TIME 09:24:56

LR R A e S e S T2 LT T e L L e 2

b &4
XXX

DO XXXX

=
KX x

EX-TEST.OUT

REAARARER T T RAA AR R RN AR d R R AR T TG AR R Dbk b

A
* U.5. ARMY CORPS OF ENGINEERS "
* HYDROLOGIC ENGINEERING CENTER *
* 609 SECOND STREET *
* PAVIS, CALIFORNIA 95616 ’
* (916) 756-1104 *
* *
* L

LR L T e T L I T T L L T

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

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

NEW OPTIONS:

DAMBREAK CUTFLOW SUBMERGENCE ,
DSSIREAD TIME SERIES AT DESIRED CALCULATION INTERVAL

KINEMATLIC WAVE: NEW FINITE OIFFERENCE ALGORITHM

-
[
z
m

[
SUWR NN AWl

HEC-1 INPUT

EID.......l..v.en F S E JUP [ DU Seinnnn 6.......7
ID.- ' HEC-1 MODEL FOR MCDOWELL MGUNTAIN BACKBOWL
1D 100-YEAR, 6-HOUR STORM
i 1] RAINFALL FROM NOAA ATLAS
10 SCS CURVE NUMBER SOIL LOSS PARAMETERS
0 KINEMATIC WAVE HYPROGRAPH ROUTING
m - EXISTING CONDITIONS
10
h1] PREPARED BY WOOD/PATEL, B.4. 2004
1D FILE NAME: EX-100.DAT
ID
*DIAGRAM
het 2000
10 5
Jjo .Gl
PH .73 1.43 2.42 2.74 2.96
KK Al
KM RUNOFF FROM SUB-BASIN Al
® 1
BA .084
LS 88
Uk 260 L0235 .15 100 ’
RK 3520 .023 .03z TRAP 15 5
KK A2 ’
KM RUNOFF FROM SUB-BASIN A2
BA 036
LS 88
UK 235 025 .15 100
RK 2000 .02 .32 TRAP 15 5
e B
KM RUNOFF FROM SUB-SASIN B
© BA G77
LS 88
UK 400 .025 .1% 100
RK 2420 .024 032 TRAP 13 5
KK C
KM . RUNDFF FROM SUB-BASIN C
BA .Q3
LS 88 -
UK 250 .023 .15 100
RK 1570 017 032 . TRAP - 15 5
XX o
KM RUNOFF FROM SUB-BASIN D .
8A .034
Ls . 88
UK 200 .02 .15 100
R¥ 1425 .014 032 TRAP 15 5
. - : HEC 1 INPUT
ID . uunn 1....... 2, 3. 4,... Srreans | 7
¢4 ELl
KM RUNOFF FROM SUB-BASIN E1
BA .061
LS 88
UK 400 .02 .15 100
RK 2050 .013 .032 TRAP 15 5
KK E2
KM RUNOFF FROM SUB-BASIN E2
BA .04
138 88
UK 200 .02 .15 100
page 1

SINGLE EVENT OAMAGE CALCULATION, OSS:WRITE STAGE FREQUENCY,
LO5S5 RATEIGREEN AND AMPT INFILTRATION

PAGE 1

PAGE 2

b
1
i
!

:

i, Bam o Al A e A a1 SV et e e e b
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EX-TEST.OUT
15

RK 2370 .Q13 .032 TRAP
KK BE
KM COMBINE SECTIONS E1 AND E2
HC 2
* -
KK CLEAR
KM CLEAR HYDROGRAPH STACK
HC a
o
KK, _E3
KM RUNOFF FROM SUB-BASIN E3
BA .008
LS 88
ux 175 L025 .15 100
RK 750 .032 032 TRAP
KK Fl
KM RUNOFF FROM SUB-BASIN F1
BA 036
LS 88
UK 225 .018 .15 100
31 2500 Q12 .032 TRAP
KK F2
KM RUNCFF FROM SUB-BASTN F2
BA 014
LS 88
UK 200 018 .15 100
EK 1440 028 @32 TRAF
KK F3
KM RUNCFF FROM SUB-BASIN F3
BA 13 .
LS 88 .
UK 225 .a18 .15 100
EK 850 026 .032 TRAP -
HEC-1 INPUT
Do b VR 2o - PP 4. .. 5
KK :
KM RUNOFF FROM SUB-BASIN G
BA 017 ’
LS 88
UK 400 .g25 .15 100
RK 720 . 022 .032 TRAP
KK 1
KM RUNQOFF FROM SUB-BASIN HLl
- BA 59.
LS 88 ’
UK 375 .025 .15 100
RK 2210 - .019 . .032 TRAP
KK .
KM RUNOFF FROM SUB-BASIN H2
BA 072
LS B8
UK 400 .025 .15 100
RK 3480 .019 .032 TRAP
KK,
KM RUNGFF FROM SUB-BASIN I
BA 0z5
LS " BB
Uk 225 .02 .15 100
RK 2100 .026 .032 TRAP
KK CLEAR '
KM CLEAR HYDROGRAPH STACK
HC 8
KK ]
KM RUNOFF FROM SUB-BASIMN 1
2A 024
18 88 0
UK 145 - .02 .15 100
RK 265 .0za .032 TRAP
KK K ’
XM RUNOFF FROM SUB-BASIN K
BA 0%
L5 B8 . O
UK 81 .025 .15 100
RY 715 022 .032 TRAP
KK L
KM RUNOFF FROM SUB-BASIN L
BA D09
LS 38 0
Uk 113 .018 .15 100
RK 450 .012 .032 TRAP
. HEC-1 1MPUT
o 1....... 2o ... ..., 5

P

15

T15

15

15

15

i5

15

15

15

15

age 2

PAGE 3

PAGE 4
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INPUT
LINE

NO.
15

21

27

33

39

45

51

57

60

63

69

75

81

87

93

99

105

111

134 BA
135 LS
136 UK
137 RK
138 KK
139 KM
140 BA
141 LS
142 UK
143 RK
144 KK
145 - KM
146 BA
147 L5
148 UK
149 RK
150 KK
151 KM
152 BA
153 LS
154 UK
155 RX
156 KK
157 KM
158 HC
159 KK
160 K

161 BA
162 LS
163 UK
164 RK
165 KK
166 KM
167 BA
168 LS
169 UK
170 RK
171 zz

. 008
88 g
137 018 .15 100
730 .012 032
N
RUNOFF FROM SUB-BASIN N
.01 o

g2
117 018 15 100
1038 .012 032

4]
RUNOFF FROM SUB-BASIN O
029

8 g
108 .02

.15 - 140
174 .04 - .032

P
RUNGCFF FROM SUB-BASIN P
69

88 0 ’
135 .02 .15 100
354 .014 .032

CLEAR .
CLEAR HYDROGRAPH STACK
8

qQ
3l;UNVOFF FROM SUB-BASIN Q
‘88 0
86 .02 .15 100
160 .014 .032
. .
1?UNGFF FROM SUB-BASIN R

88
180 .025% .15 100
1840  .023 . .032

SCHEMATIC DIAGRAM OF STREAM NETWORK

(V) ROUTING
{.) CONNECTOR

AL
. A2
CLEAR. _....\.... .
E3
CLEAR

(---») DIVERSICN OR PUMP FLOW

EX-TEST.OUT

TRAP 15 S

TRAP 15 5
' TRAP 15 5

TRAP 15 ‘S

TRAP 15 - 5

TRAP 15 . 5

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

F1

F2

D
E1l
. - E2
. COMBE......... .
F3
¢
H1
. H2
Page 3
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138

144

150

156

159

165

EX-TEST.OQUT

[+ RUNOFF ALSO COMPUTED AT THIS LOCATION

IR e L R s T Ly e P R e T LR T e

w

-
*
*
*
*
-
*

*

FLOOD HYDROGRAPH PACKAGE (HEC-1) *
JUN 998 *

VERSION 4.1 *

-

RUN DATE  16DECOS TIME 09:24:56 *
*

*

HRARRAR R A A AN SR DR ENRAARAAAN AL AR AR R A AR AR

HEC-1 MODEL FOR MCDOWELL MOUNTAIN BACKBOWL

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

12

13

14

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

PREPARED BY WOQOD/PATEL, 8.4.2004

FILE NAME: EX-100.DAT
10 QUTPUT CONTROL VARTABLES
. IPRNT S PRINT CONTROL
IPLOT 0 PLOT CONTROL :
QSCAL .  HYDROGRAPH PLOT SCALE
It HYDROGRAPH TIME DATA
MIN MINUTES IN COMPUTATION INTERVAL
IDATE 1 0 STARTING DATE
ITIME 0000 STARTING TIME
NQ 2000 NUMBER OF HYDROGRAPH ORDINATES
NDDATE 3 0 ENDING DATE
NOTIME 1838 ENDING TIME
ICENT 19 CENTURY MARK
COMPUTATION INTERVAL .03 HOURS
TOTAL TIME BASE  66.63 HOURS
ENGLISH UNITS .
DRAINAGE AREA SQUARE MILES !
PRECIPITATION DEFFH  INCHES
LENGTH, ELEVATION FEET
FLOW CUBIC FEET PER SECOND
STORAGE VOLUME ACRE-FEET
SURFACE AREA ACRES '
TEMPERATURE DEGREES FAKRENHEIT
b1s) INDEX STORM NO. 1
. STRM 3.37 FPRECIPITATION DEPTH
TRDA .0l TRANSPOSITION DRALNAGE AREA
PI PRECIPITATION PATTERN
.60 .00 .00 .00
.00 .00 00 .00 .00
.00 .00 00 .00 00
.Q0 .00 01 .01 01
.01 .01 01 .01 01
.01 .01 01 .01 0ol
.01 .01 01 .01 01
.01 .01 01 .01 01
.04 .04 04 .06 06
.29 .24 15 11 07
.04 .03 03 .03 03
.01 .01 01 .01 01
.01 .01 ol .01 01
.01 .01 01 01 01
.01 .01 01 .01 128
.00 .00 00 .00 0o
.00 .00 00 .00 00
.00 .00 00 .00 00

wE* FOKRUT“ NEWTON RAPHSON FAILEDFIXED POINT ITERATION USED - ITERATICN=

Fage 4

ARE AR I A AT AN R OR AT AR R AR A AT RR TR bk

U.S. ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER

DAVIS, CALIFORNIA 95616

*

*

*

: 609 SECOND STREET
# {916) 756-~1104

*
*

EE R e e T e L e S e T i d

00 .00 00
00 .00 00
00 .00 00
01 .01 01
01 .01 0l
01 QL 01
0l 01 0l
03 .03 03
12 A7 29
05 .04 04
01 .01 01
01 .01 01
ol .01 01
01 .01 0l
0l .00 00
00 .00 00
00 .00 00
0 .00 Q0

*
*
*
*
u
-
*
*



*¥% FDKRUT - NEWTON RAPHSON FAILEDFIXED POINT

**% FDKRUT - NEWTON RAPHSON FAILEDFIXED POLINT

EX-TEST.QUT

ITERATION USED - ITERATION= 1

ITERATION USED - ITERATION= 1

*e% FOKRUT - NEWTON RAPHSON FAILEDFIXED POINT ITERATION USED - ITERATION= 1

OPERATION

HYDROGRAPH
HYDROGRAPH
HYDROGRAPH
HYDROGRAPH
HYDROGRAPH
HYDROGRAPH
HYDROGRAPH
2 COMBINED

6 COMBINED

HYDROGRAPH

HYDROGRAPH
HYDROGRAPH
HYDROGRAPH
HYDROGRAPH
HYDROGRAPH
HYDROGRAPH
HYDROGRAPH
8 COMBINED
HYDROGRAPH
HYDROGRAPH
HYDROGRAPH
HYDROGRAPH
HVDROGRAPF
HYDROGRAPH
HYOROGRAPH
& COMBINED

HYDROGRAPH

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

STATICN

Al

A2

E1l

€2

COMBE

CLEAR ©

E3

F1

F2

. F3

H1

HZ

CLEAR

CLEAR

FLOW
TIME IN

PEAK TIME OF
FLOW PEAK
23, 317
102, 3.17
181.. 3.20
83, ‘3.17
87. 3.17
136, 3.20
128, 3.17
255. 3.17
929, 3.17,
%, 3.10
92.  3.20
. 3.13
38, 3.13
41.‘ 3.17

144, . 3.20°
1el. 3.23
69.  3.17
81, 3.17
AL 3.10
1, 307
2. 310
%, 3.10
3. 310
0. 3.07
2w 310
758, 3.17
12, 3.07

RUNOFF SUMMARY

IN CUBIC FEET PER SECOND

HOURS, AREA IN SQUARE MILES

AVERAGE FLOW FOR MAXIMUM PERIDD

6-HOUR 72-HOuR

19.

8.

18.

14.

11.

24,

84,

14.

16.

56.

72,

24-HOUR

Page 5

5.

18.

BASIN
AREA

.08
.04
.08
.03
.03
.06
.05
.11
.37
.01
.04
S0l
.01
.02
.06
.G7
.03
.24
.02
.01

.01

01

o1’

.00

.01

.31

.00

MAXIMUM
STAGE

TIME OF
MAX STAGE

ok A B 1 b sagar s Bt . e bk P P,

G A AT, DTG Shehes e e s

e A




EX-TEST.OUT

HYDROGRAPH AT
R 482. i.10 35, 9. 3. .15

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

-+

ISTAQ ELEMENT oT PEAK TIME TO VOLUME oT PEAK TIME TO
. PEAK PEAK
(MIN) (CFS) (MIND (1N} (MIN) (CFS) (MINY)
FOR STORM = 1 STORM AREA (sq MI) = .01
AL  MANE 1.92 225.80 - 190.40 2.14 2.00 223,31 190.00

CONTINUITY SuMMARY (AC-FT} - INFLOW= .0000E+00 EXCESS= 96336401 QUTFLOW= ,9599E+01 BASIN STORAGE=

FOR STORM = 1 " STORM AREA (sq MI) = .ol ‘
A2 MANE 1.4 104.13 - 188.54 . 2.15 2.00 102,13 190.00

CONTINUITY SUMMARY (AC-FT) - INFLOU= .(QCOCE+Q0 EXCESS= .4129E+01 OUTFLOW= .4119E+01 BASIN STORAGE=

'FOR STORM = 1 STORM AREA (SO MI) = .01 -
B MA 1.39 182.80 19F.08 2.14 2.00 180.83 192.00

CONTINUITY SUMMARY (AC-FT) - INFLOW= ,0000E+00 EXCESS= .B8330E+01 OUTFLOW= .87B2E+01 BASIN STORAGE=

FOR STORM = 1 STORM AREA (SQ MI) = .01 ’
C MAN 1.2 84.68  188.4E 2.15 2,00 B3.44  130.00

CONTINUITY SUMMARY (AC-FT) - INFLOW: .QOO0E+CO EXCESS= .3440E+0Ll OUTFLOW= ,3432E+01 BASIN STORAGE=

FOR STORM = 1 STORM AREA (SQ MI) = oL :
D MaNE 1.30 87.59  190.71 .  2.14 2.00 - 87.45  190.00

CONTINUITY SUMMARY (AC-FT) - INFLOW= .0000E+00 EXCESS= .3899E+01 OUTFLOW= .3B885€+01 BASIN STORAGE=

 FOR STORM = 1 STORM AREA (SQ MI} = .01
. E1l MANE 1.66 136.49 193,57  2.14 2.00 135.65 192,00

FOR STORM = 1 STORM AREA (sq MI) = .01 -
EZ  MANE 1,80 . 129.68  189.33 2.14 2.00  127.91  190.00

CONTINUITY. SUMMARY (AC-FT) - INFLOW= . QO00E+0O0 EXCESS= .5275E+01 OUTFLOW= ,5262E+01 BASIN STORAGE=

FOR STORM = 1 STORM AREA (sq MI) = .01 :
E3 MANE 26.38 186.17 2.15 2.00 26.25 186.00

CONTINULITY SUMMARY (AC-FT) - INFLOW= .CQOQE+00 EXCESS= .9174E+00 OUTFLOW= _9157E+0Q BASIN STORAGE=

FOR STORM = 1 STORM AREA (sq MI) = .01 . ) .
. F1L MAN 93.25 191.67 2.14 2.00 92.18 192.00

FOR STORM = 1 STORM AREA (SQ MI) = .01 .
FZ MANE 1.28 41.26 188.54 2.14 2.06 43.94 188.00

CONTINUITY SUMMARY (AC-FT) - INFLOw= ,000DE+00 EXCESS= .1606E+0L OUTFLOW= .1601E+01 BASIN STORAGE=

FOR STORM = 1 STORM AREA (SQ MI) = .01
F3 MANE 76 37.65 188.33 2.15 2.00 37.59 188.00

. : .
CONTINUITY SUMMARY (AC-FT) - INFLOW= .0000E+Q0 EXCESS= .1491E+01 OUTFLOW= .148BE+01 BASIN STORAGE=

FOR STORM = 1 STORM AREA (5Q MI) =~ .01
G MANE PG 40.9% 192.07 - 2.14 2.00 40.92 150,00

CONTINUITY SUMMARY (AC-FT) - INFLOw= .0000E+00 EXCESS= ,1950E+01 QUTFLOW= .1939E+01 BASIN STORAGE=

FOR STORM = 1 STORM AREA (sq MI) = 0L .
H1 MANE . 1.4 144.55 191.09 2.14 2.00 143.52 192.00

CONTINUITY SUMMARY (AC-FT) - INFLOW= .0Q000E+00 EXCESS= .B766E+0L OUTFLOW= .6737E+01 BASIN 5TORAGE=

FOR STORM = 1 STORM AREA {sQ MI) = .01
H2 E 2.00 161.86 192. 60 - 2.14 2.00 160.64 194.00
Page & .

VOLUME
(IN)

2.14

. 3600E-03 PERCENT

2.14

-1150E~03 PERCENT

2.14

.SB70E-D3 PERCENT

2.15

.1204E-03 PERCENT

2.14

-1913£-03 PERCENT

2.14

"CONTINUTTY SUMMARY (AC-FT) - INFLOW= ,000DE+00 EXCESS= .GI9GE+OL OUTFLOW= .695SE+OL BASIN STORAGE= .546SE-03 PERCENT

2.14

.1409€E-03 PERCENT

2.1%

.167Q€-04 PERCENT

2.14

CONTINUITY SUMMARY (AC-FT} - INFLOW= ,(0O0E+00 EXCESS= .4129e+01 OUTFLOW= .4112E+01 BASIN STORAGE= .1467E-03 PERCENT

2.14

.4319e-04 PERCENT

2.15

- 4644€-04 PERCENT

2.14

.1238€-03 PERCENT

.14

.3777e-03 PERCENT

2.14

ERROR=

ERROR=

ERRCR=

ERROR=

ERROR=

ERRCR=

ERROR=

ERRQOR=

ERROR=

ERROR=

ERRQR=

ERROR=

ERROR=

amtenn o




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

FOR STORM = 1 STORM AREA (SQ ML} =
I MANE 1.5

CONTINUITY SUMMARY (AC-FT} - INFLOw= .DOCOE+0D EXCESS=

FOR STORM = 1 STORM AREA (5Q MI} =

= 0L
] MANE 69 80.91 185.851

CONTINUITY SUMMARY [(AC-FT) - INFLOW= .0QQOE+00 EXCESS=

FOR STORM = 1 STORM AREA (5Q MI} =
K MANE .73

.01
69,38 188.68

.01
34.32 184.84

EX-TEST.OUY

.B257E+D1 OUTFLOW= ,B201E+01 BASIN

2.14 2.00 69.26

L 2867E+01 OUTFLOW= . 285%E+01 BASIN

2.15 2.00 80.83

.Z752E+01 OUTFLOW= , 274%E+01 BASIN

2.15 2.00 33.78

CONTINUITY SUMMARY (AC-FT) - INFLOW= .0000g+00 EXCESS= .1037E+01 OQUTFLOW= ,1032g£+01 BASIN

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

.01
L MANE 67 31.90 185.18

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

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

.01
M MANE 1.00 26.37 186.59

CONTINUITY SUMMARY (AC-FT) - INFLOwW= .0O000E+00 EXCESS=

_FOR STORM = 1 STORM AREA (SQ ML) =
N MANE 1.2

CONTINUITY SUMMARY (AC-FT) - INFLOW= .0C00E+00 EXCESS=

FQR STORM = 1 STORM AREA (SQ MI) =

.01
O MANE 10.64 184.55

' ,01
33.61 186.96

2.15 . 2,00 31.51

.1032E+01 OUTFLOW= , 1031401 BASIN

2.15 2.00 26.23

-9174E400 OUTFLOW= . 9164400 BASIN

2.15 2.00 32.90

,1147E4+01 OUTFLOW= ,1146E+01 RASIN

2.15 2.00 10.48

CONTINUITY SUMMARY (AC-FT) - INFLOW= ,O00DE+00 EXCESS= .3326E+00 OUTFLOW= .3322E+00 BASIN

FOR STORM = 1 STORM AREA (SQ MI) =
P MANE 43

CONTINUITY SUMMARY (AC-FT) - INFLOW= .000DE+00 EXCESS=

FOR STORM = 1 STORM AREA (SQ MI) =

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

FOR STORM = 1 STORM AREA (SQ MI) =

..ol
R MANE 488,31 ° 186.83%

CONTINUITY SUMMARY (AC-FT) - INFLOW= ,0Q000F+00 EXCESS= .

*#¥T NORMAL END OF HEC-1 ***

Lol
24,11 185.50

01
1221 184.17

2.15 2.00 Z3.85%

L7913+00 QUTFLOW= , 7893E+00 BASIN

2.15 2.00 12.13

. 3670E+00 QUTFLOW=. , 3667E+00 BASIN

2.15 2.00 481.77

1720E+02 QUTFLOW= .1717E+02 BASIN

Page 7

STORAGE=

150.00

STORAGE=

186.00

STORAGE=

184.00

STORAGE=

186.00

STORAGE= .

186.00

STORAGE=

186.00

STORAGE=

© 134.00

STORAGE=

186.00

STORAGE= .

184.00 -

STORAGE=

186.00

STORAGE=

.5785E-03 PERCENT

2.14

.1014E-03 PERCENT

2.15

.4773E-04 PERCENT

2.15

.6088E-05 PERCENT

2.15

1334e-04 PERCENT

2.15

-1694e-04 PERCENT

2.15

.1533€-04 PERCENT

2.15

.3447E-05 PERCENT

2.15

1181E-04 PERCENT

2.15

.2684E-05 PERCENT

2.15

.3282E-03 PERCENT

ERRCR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR= .

ERROR=

ERRCR=
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x o
x FLOOD HYDROGRAPH PACKAGE {HEC-1) *
* JUN 1998 *
* VERSION 4.1 *
- *
* RUN DATE  1BDECO5S TIME 09:14:58 *
* &
* *

B L L L L L LA et T Ll

DEV-NEWE,CUT

OO0 XXX

KM
2 B¢
b

OO0, XK

P
§xxxx§x

MR
AR
b

OO0 200X

ASABE R AN A A AR R AR R AR R Ak I r kAR AR AR

x

* U.5. ARMY CORP5 OF ENGINEERS
* HYDROLOGIC ENGINEERING CENTER
* 609 SECOND STREET

* DAVIS, CALIFORNIA 35616

. (916) 756-1104

*

kEFAERA AR KRR T A ARSI Ik k AR a kRN A R AR

P N Y

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

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF —AMSKEK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP Bl. THIS IS THE FORTRAN?T VERSIGN

NEW OPTIONS: DAMSBREAK OUTFLOW SUBMERGENCE

SINGLE EVENT DAMAGE CALCULATEON, DSS:WRITE STAGE FREQUENCY,

DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

LOSS RATEIGREEN AND AMPT INFILTRATION

HEC-1 INPUT PAGE 1
LINE ID,....-- 1....... I I 4. ... LT B..uuvns A 8., 9...... 10
1 ip HEC-1 MODEL FOR MCDOWELL MOUNTAIN BACKBOWL
2 b7 109-YEAR, B-HOUR STORM
3 ID RAINFALL FROM NOAA ATLAS
4 ID SCS CURVE NUMBER SOIL L0OSS PARAMETERS
5 ID KINEMATIC WAVE HYDROGRAPH ROUTING
6 1D DEVELOPED CONDITIONS
é Ic 10% IMPERVIOUS AREA USED FOR SITE
4]
9 10 PREPARED BY WOOD/PATEL, 1.10.2005
10 ID FILE NAME: DEV-100.DAT
11 i
*DIAGRAM
12 IT 2. 2000
13 10 5
14 1) .01
15 PH .73 1.43 2.42 2.74 2.96 3.37
16 KK AL
17 KM RUNOFF FROM SUB-BASIN Al
18 BA 083
19 LS 88 il
20 UK 260 .025 | 15 100
21 /K 3520 .023 .032 TRAP 15 5
-
22 KK BASAl
23 KM 1-12" PIPE AND 28’ WIER AT HEADWALL
24 RS 1 STOR 0
25 sV 0 3151 .342 575
26 SE 0 1 2 3
27 5q 0 2 33 228
28 KK A2
29 KM RUNDFF FROM SUB-BASIN A2
30 BA 036
31 LS 88 7.4
32 UK 235 .025 .15 100
33 RK 2000 .02 .032 TRAP © 15 5
34 KK BASA2-1 )
35 KM 2-36” PIPES -
35 KM 1-12' PIPE AND 15' WEIR AT HEADWALL
37 RS 1 STOR 0
38 SV - . 4] 127 .292 , 504
39 SE 2772 2773 2774 2775
40 5Q D 2.2 46.5 124.8
41 KK BASA2-2
42 KM 2-36" PIPES
43 KM 1-+13' PIPE AND 15" WEIR AT HEADWALL -
44 RS 1 STOR
45 sV 0 .07 .16 L272 .407
46 SE 2733 2734 2735 2736 2737
a7 sQ 2.2 45.5 124.8 225.3
HEC-1 INPUT PAGE 2
LINE b |+ TR 1....... Ziiinan. K TR [ I S 6... T B......s 9...... 10
48 KK g .
43 KM RUNQFF FROM SUB-BASIN 8
50 BA 077
51 LS 88 5.7
52 UK 400 025 .15 100
53 RK 2420 024 .032 TRAP 15 5
54 KK BASH-1
55 KM 3-42" PLPES
Page 1



LINE

134
133

KK
KM

- 2724 2725 2726 2727
0 1 31

DEV-NEWB.COUT
1-12" PIPE AND 24' WEIR AT HEADWALL
1 STOR 0
0 .148 »339 579
2767 2768 2769 2779
0 2 19

72 6
BASHE-2
3-42" PIPES
- 1-12" PIPE AND 28°' WEIR AT HEADWALL
1 STOR o

0 .21 .459 750
2746 2747 2748 2749
¢ 2 83 228

C
gUNOFF FROM SUB-BASIN C
.0

B8 . 5.9
250 .023 .15 100
1570 017 .032 . .TRAP 15
gASC-1
2-30" PIPES
1-12" PIPE AND 15' WEIR AT HEAOWALL
1 STOR o .
Q 107 - .236 . 388
2779 2780 2781 2782
0 2.2 46.5 124.8
BASC-2
2-30" PIPES
1-12" PIPE aND 15' WEIR AT HEADWALL
1 STOR 0
0 .054 .127 . 225
2754 2755 2756 2757
o] 2.2 46,5 124.8

2

D
RUNOFF FROM SUB-BASIN D
34

’ 88 12 .
300 .0z .15 100
1425 .014 .032 -~ TRAP 15
’ HEC-1 INPUT
..... p I S PN . Y - J

BASD-1

2-36" PIPES .

1-12" PIPE AND 10° WEIR AT HEADWALL

1 STOR L]

0 .134 .300 . 500
2736 2737 2738 2739
G 3 54

82
BASD-2 -
2-36" PIPES
1-12" PIPE AND 10' WEIR AT HEADWALL
1 STOR 0 .

0 097 .218 -364
B2

El 5
RUNC#F FROM SUB-BASIN EL

. 061
a8 10
400 .02 .15 100
2050 .013 .G32 TRAP 15
BASE1-1
2-36" PIPES
1-12" PIPE AND 15° WEIR AT HEADWALL
1 STOR 4} :
v] .319 712 1.18
2716 2717 2718 2719
] 2.2 46.5 124.38
BASEL-2
2-36" PIPES
1-12" PIPE AND 15' WEIR AT HEADWALL
1 5TOR 0

0 .108 .238 .391
2689 2690 2691 2637
0 2.2 46.5 124.8

E2
§UNOFF FROM SUB-BASIN £2
q
88 10
200 .02 .15 100
2370 .013 032 - TRAP 15
HEC-1 INPUT
..... b R SR N . SN - T SN
BASEZ
2-42" PIPES
page 2

PAGE
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. ‘

- DEV-NEWB.OUT
1-12" PIPE AND 13' WEIR AT HEADWALL
1 STOR a
0 176 .385 .632 .919
2694 2695 2696 2697 2698
Q 2.2 40.9 108.95 196.24

BE
COMBINE SECTIONS E1 AND E2
2

CLEAR
CLEAR HYDROGRAPH STACK
] .

E3
RUNOFF FROM SUB-BASIN E3
Q08

88 10
175 025 .15 100
750 .032 .032 TRAP 15
BAS
1-24" PIPE
1 STOR a

o -082 188 L322
2711 2712 2713 2714
Q 4.2 12.5 20.2

F1
3EUN0FF FROM SUB-BASIN FL
88 10
225 .018 .15 100
2500 012 .032 THAP 15
- BASF
2-48" PIPES
1 STGR 4]
Q .132 293 . 483
2696 2697 2698 2699
0 . 16 46 92
HEC-1 INPUT
..... | A S Y. T SR

F2
-~ RUNOFF FROM SUB-BASIN F2
4

38 10
200 .018 .15 100
1440  .028  .032 TRAP 15
BASF2
1-30" PIPE

V-NOTCH WEIR WITH 95 DEGREE ANGLE AT HEADWALL
o]

1 STOR

0 .055 .135 . 240
2701 2702 2703 2704

4] 2.7 15.4 42.4

F3 ’
RUNOFF FROM SUB-BASIN F3
013

a8 10 .
225 .018 .15 100
850 026 .032 TRAP 13
BASF3
. 1-30" PIPE

V-NOTCH WETR WITH 50 DEGREE ANGLE AT HEADWALL
0

i STOR

0 055 .133 -239 -378
2706 2707 2708 2708 2710

0 1.2 6.6 18 7.2 -

G
RUNOFF FROM SUB-BASIN G
15

. 88 1@ .
400 .025 .15 100
720 .02 .D32 TRAP 15
G-1 '
RUNOFF FROM SUB-BASIN G-1
014
i1 10
BASIN G-1
1-24" PIPE
1 STOR o]
159 L3586 .592

0 .
2723 2724 2725 2726
Page 3
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DEV-NEWB.OUT

0 4.2 12.5 20.2
HEC-1 INPUT
..... B T ETT. FN
RG-1
ROUTE BASIN G-1 THROUGH G
1 FlLow o]
.45 - L35 .45 610 .048 2744
100° 110 120 138 148 166
10 99 98 95 95 98

CONCENTRATION POINT G
2

H1
5§UN0FF FROM SUB-BASIN Hl
88 9.4 _
37§ .025 .15 100
2210 .019 .032 TRAP 15
BASH1
2-54"PIPE
1 STOR 0
] .086 152 321 474
2738 2737 2738 2739 2740
20

52 104 162

H2 .
RUNQFF FROM SUB~BASIN H2
072

83 4.78
400 .025 .15 100
3480 .019 .032 TRAP 15
BASH2-1
3-54" PIPES

1 STOR g .

0 .34 743 1.214

0 L 2 3 -

0 30 78 156

I
RUNOFF FROM SUB-BASIN I
025

88 . 7.4
225 .02 .15 100
2100 .026 .032 TRAP 15
HEC-1 INPUT
..... N R DA T
BASI
2-30" PIPE .
1-12" PIPE AND 9' WEIR AT HEADWALL
1 STOR 0

0 -399 .640

i .186
2753 2?5? 2757 2758

35.1 87.4

CLEAR .
CLEAR HYDROGRAPH STACK
[

]
2RUNOFF FROM SUB-BASIN 1
4

88 7.9
145 .02 .15 100
965 .026 032 TRAP 15
BAS]
1-42" PIPE
1 STOR - o

0 .098 . .217 -359 528
2769 2770 2771 2772 2773
0 - 20 41 60

€ -
RUNOFF FROM SUB-BASIN X
9

88 10
81 025 .15 100
715 022 032 TRAP 15
BASK
1-38" PIFE
1 STOR

[+]
0 .106 .232 .378
Page 4
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100

PAGE &



INPUT
LINE

NO.
16

.0024

2737 2738 2739
0 5.0 16

DEV-NEWB.OUT

27490
28

L
RUNOFF FROM SUB-BASIN L
09

88 10
1i3 018 .15
450 012 .032
..... 1,......2.0.....3
BAS
1-3C"PLPE
1 STCR 0
o’ 035 .096
2722 2723 2724
0

100
TRAP
HEC-1 INPUT
....... [ P S
.188
2725
28

M
RUNOFF FROM SuB-BASIN M
008

28 10

137 018 .15

750 .012 .032
BASM

1-30"PIPE

1 STOR 0

. 069 .160

2721 2722 2723

16

100
TRAP

278
2724
- 28

N
RUNOFF FROM S5UB-BASIN N
a1

- 88 10

117 .018 .15

1036 .012 .032
BASN

1-24" PIPE

1 STOR g

0. .1t .25

2691 2692 26913

1 4.2 12.5

BAS(

100
TRAP

. 422
2694
20.2

RUNOFF FROM SUB-BASIN O

Area of Basin subtrating

.00265
88 ° 10
108 .02 15
174 .013 .032

100
TRAP

-]
RUNOFF FROM SUB-BASIN P

.0058
88 10
135 02 . 15
..... lo......2.......3
354 014 .032
CLEA

R
CLEAR HYDROGRAFPH
-3

100
HEC-1 INPUT

STACK

Q
RUNOFF FROM SUB-BASIN Q

88 10
86 .02 .15
160 013 .032

R
RUNDFF FROM SUB-B
Arez of Basin su

-148
38 .14
180 .025 .15
1840 .023

.032

SCHEMATIC DIAGRAM OF STREAM NETWORK

(V) ROUTING
{.) CONNECTOR
Al
v

v

(---») DIVERSICN OR

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

100
TRAP

ASIN R '

15

15

15

15

Area of Basin subtrating the area to be retained for

the area to be retained for 100 year event

area cf Basin subtrating the area to be retatned for 100 year event

100 year event

btrating the area to be retained for 100 year event

100
TRAP

PUMP FLOW

Page 5
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22
28
34
a1
48
54
61
68
74
81
83
94

101

108

114

121

128

134

141

144

147

153

159

165

171

177

184

190

197

203

207

213

219

222

228

234

BASAL

A2
v
v
BASAZ
v
v
BASAZ
. B
- v
v
BASE
v
. v
. BASE
E3
v
v
BASE3
. F1L
. v
. v
. BASF1

DEV-NEWS . OUT
C
v
v
BASC
v
v
BASC
D
v
v
BASD
v
v
BASD
ELl
v
v
BASEL
v
v
8AasEl
COMBE
F2
v
%
BASF2
. F3
. v
. v
. BASF3
. . G
CPG
Page B
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252

258

262

268

274

286

292

-, 304

310

316 . . . -
#** HEC1 ERROR 5 *#% TOO MANY HYDROGRAPHS. COMBINE MORE OFTEN.

DEV-NEWB . QUT

322 - o . . .
**#* HECL ERROR 5 *#% T(0O MANY HYDROGRAPHS. COMEINE MORE GFTEN,

129 .
336 . CLEAR
339 S S
345

(**#) RUNDFF ALSO COMPUTED AT THIS LOCATION

2 ERRORS XN STREAM SYSTEM
Jrwkard AN AR AN L R g a e R AR AR R A AR AR AN IR AR A

X

FLOOD HYDROGRAPH PACKAGE
YN 1998
VERSION 4.1

*
*
*
*
*
£
*

RUN CATE 16DECOS TIME 09F:14:58

AR R R A Rt ks T LI LA LA e L]

(HEC-1)

¥
*
x
*
*
*
*

HEC-1 MODEL FOR MCDOWELL MDUNTAIN BACKBOWL
100-YEAR, 6-HOUR STORM

RAINFALL FROM NCAA ATLAS

SCS CURVE NUMBER SOIL LOSS PARAMETERS
KINEMATIC WAVE HYDROGRAPH ROUTING
DEVELOPED CONDITIDNS

10% IMPERVIQUS AREA USED FOR SITE

PREPARED BY WOOD/PATEL, 1.10.2005
FILE NAME: DEV-100,DAT

13 10 DUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
T 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
NQ 2000 NUMBER OF HYDROGRAPH ORDINATES
NDDATE 3 0 ENDING DATE
NDTIME 1838~ ENDING TIME
ICENT 19 CENTURY MARK

COMPUTATION INTERVAL .03 HOurs
- TQTAL TIME BASE  68.63 HOURS

page 7

B Y
v
BASH2
B I
. v
v
BASI
L
v
v
BASL
M
v
v
BASM
N
v
N - v
. BASN
: BASQ

BT L ey g e e

- U.5. ARMY CORPS OF ENGINEERS
* HYDROLOGIC ENGINEERING CENTER
* 6509 SECOND STREET

* DAVIS, CALIFORNIA 95616

* (916) 756-1104

%

x

kkAF R T TN AR A NG AR R kR kAT kA bR N

E

[




++

14 10

15 rI

ENGLISH UNITS
DRAINAGE

AREA

PRECIPITATION DEPTH

LENGTH,
FLOW

ELEVATION

STORAGE VOLUME
SURFACE AREA
TEMRPERATURE

INDEX STORM NO. 1

PRECIPITATION PATTERN

STRM
- TRDA

DEV-NEWB.QUT

SQUARE MILES
INCHES

FEET

CUBIC FEET PER SECOND
ACRE-FEET

ACRES

DEGREES FAHRENMEIT

3.37 PRECIPITATION DEPTH

.01 TRANSPOSITION DRAINAGE AREA

0 .00 .00 00
00 .00 .00 00
00 .00 .00 0o
01 .01 .01 01
01 .01 .01 01
oL .01 .01 01
01 ¢l .01 .01
01 ol .01 03
04 06 .06 07
15 11 .07 07
.03 03 .03 a1
01 01 .01 01
01 01 .01 01
01 .01 0l 01
0L .01 01 01
00 .00 00 00
00 .00 00 ag
00 .00 ils) 00

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

*%% FDKRUT - NEWTON RAPHSON FAILEDFIXED POINT ITERATION USED - ITERATION= 2

*** FDKRUT - NEWTON RAPHSON FAILEOFIXED POINT IVERATION USED - ITERATION= 1

QPERATION
HYDROGRAPH AT

ROUTED TQ

HYDROGRAPH AT

ROUTED TO
ROUTED TO

HYDROGRAPH AT

ROUTED TO
ROUTED TO

HYDROGRAPH AT

ROUTED TQ
ROUTED TO

HYDRCGRAPH AT

ROUTED TG

ROUTED TG

STATION

Al

BASAL

A2

BASAZ

BASAZ2

BASB

BASE

BASC

BASC

BASD

BASD

RUNOFF SUMMARY
FLOw IN CUBIC FEET PER SECOND

TIME IN HOURS, AREA IN SQUARE MILES

PEAK TIME OF

FLOW PEAK
) £-HOUR 24-HOUR
224, 317 19, 5.
220.°  3.20 19. 5.
107, 3.13 9, . 2.
100,  3.17 9. I
100. 3.20 9. 2.
187,  3.20 18. 5.
183.  3.20 18.- 5.
1B1. 3.23 18. 5,
B6.  3.13 7. 2.
84. 3,17 7. 2.
83 1,20 7 2
93. 3.17 8. 2
B0.  3.23 8. . 2.
78, 3.27 8. 2.
" Page 8§

AVERAGE FLOW FOR MAXIMUM PERIOD

72-HOUR

BASIN
AREA

.08

.08

.04

-04
.04

.08

.08’

.08

.03

.03

.03

.03

03

.03

MAXTMUM
STAGE

"2,

2774.

2735.

2769.

2748,

2781.

2756.

2738.

2726.

94’

67

48

46

TIME OF
MAX STAGE




++

+ +

+* +

++

-+

+ ¥

+ ¥

HYDROGRAPH

ROUTED TO
ROUTED TO

HYDROGRAPH

ROUTED TO

2 COMBINED

6 COMBINED

HYDROGRAPH

ROUTED TO

HYGROGRAFPH

ROUTED TO °

HYDROGRAFH

ROUTED TO

HYDROGRAPH

ROUTED TO

HYDROGRAPH
HYDROGRAPH

ROUTED TO
ROUTED TO

2 COMBINED
HYDROGRAPH

ROUTED TO

HYDROGRAPH

ROUTED TO

HYDROGRAPH

ROUTED TO

6 COMBINED
HYDROGRAPH

ROUTEC TO

HYDROGRAPH

ROUTED TO

AT

AT .

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

E1l

BASEL

BASELl

E2

BASEZ

COMBE

CLEAR

E3

BASE3

F1 .

BASF1

F2

BASF2

F3

BASF3

" BASIN

RG-1

CPG

H1

"BASHL

H2

BASH2

144,

124,

123.

133,

123.

| 226.

861.

27.

" i6.

96.

88.

43,

i8.

39.

30.

8.

38.

149,

144.

165.

143,

72.

Bl.

© 430,
83,

60.

36.

21.

.20

rra
.30

.17

.20

.27
.23
.10

.23

.17

.23

13

.20

.13

.20

.17
.00

.00
.00
.17

.17

.20

.23

.30

.17

.20

.23
.10

.17

.07

W17

DEV-NEWB.OUT

15. 4,
14, 4,
14. 4.
11. 3.
11. ER
25 7.
86. .22,
2. 0
2 0.
9, 2
C 9. 2.
3 1.
3 1.
3 1.
3. 1
4 1.
0. 0
0. 0
0. 0
4. 1
14. 4.
14. . 4.
17, 4,
17. 4
6. 2.
6. 2
a7. 12.
6. 1
6 1..
2 1.
Page 9v

.06

.06

.06

.08

.05

.11

.37
01

.01

.04

.04

.01

.01

.01

.01

.01

.00

.00

.00

.02
.06

.06

.07

.7

.03

.03

.20

.02

.02

1

.01

2719.

2691,

2697.

2713,

2698.

2703.

2709.

2723,

- 10.

2739.

2757.

2772,

00

98

16

00

.84

3.27

3.30

3.20

.23

.23

20

.20

.00

.00

.20

.30

.20

.17



+ +

++

+ +

-+

HYDROGRAPH AT
L 33 3.10
ROUTED TO
BASL 25. 3.17
HYDROGRAPH AT
M 27. 3.1¢
ROUTED TO
. BASM 19. 3.20
HYDROGRAPH AT
N 34 3.1¢
ROUTED TO
BASN 17. 3.27
HYDROGRAPH AT 5
. BASO 190. 3.07
_HYDROGRAPH AT
P 21, 3.10
§ COMBINED AT
CLEAR . 574,  3.23
HYDROGRAPH AT .
i Q 9. 3.07
HYDROGRAPH AT
R 448, 3.10

DEV-NEWB.OUT

2 1.
Z I,
2. 0
2. o]
2. 1
3. 1
1. 0
1 0.
64. 17
1. ¢}
32. 8.

3.

.01

.g1

.01

.01

.01

.01

.Go

.01

.27

.00

.14

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

COMPUTATION INTERVAL

1STAQ ELEMENT DT .  PEAK TIME TO
: PEAK
_(MIN} (CFS) (MIN)

FOR STORM = 1 STORM AREA (SQ MI
AL MAN 1.9

CONTINULTY SUMMARY (AC-FT) - INFLOW= ,D000E+00 EXCESS=

FOR STORM = 1 STORM AREA (SQ WI) =

) .01
A2 MANE 1.4 - 108.11 188.73

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

FOR STORM = 1 STORM AREA (SQ MI) =

.01
B MANE 1.3 188.28 190.79

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

FOR STORM = 1 STORM AREA (sq MI} =
MAN 1.3

CONTINUITY SUMMARY (AC-FT) - INFLOW= ,QO00E+00 EXCE55=

, FOR STORM = 1 STORM AREA (sq MI} =

.01
D MANE 1.2 g92.75 189.2¢

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

FOR STORM = 1 STORM AREA (SQ MI} =

Cm
El MaNE 1.5 144.09  192.28

CONTINUITY SUMMARY (AC-FT) - INFLOW= _OO00E+00Q EXCESS=

.

FOR STORM = 1 STORM AREA (sq MI) =
2 MAN 1.9

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

FOR STORM = 1 STORM AREA (SQ MI) =

.01
E3 MANE 27 54 186.24

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

FOR STORM = 1 STORM AREA (sq MI) =

.01
F1 MANE 2.0 98.02 190.68

) = .01
224,38 189,72

-9578E+01 OUTFLOW=

4302401 OUTFLOW=

.9116E+01 OUTFLOW=

.0l
87.41 188.69

.3556E+01 QUTFLOW=

41656401 OUTFLOW=

.01
134.16 _ 188.57

.5574E+01 OUTFLOW=

YOLUME D
(INY (MI
.16 2.

2.24 2

~

2.21

e

2.22

Z2.29 Z.

2.26 2

.7392E+01 OUTFLOW=

2.27 2

.27 2.

L9695E+400 OUTFLOW=

o

2.27
Pagé 10

T
N)

o0

.00

.00

.00

a0,

.00

7359E+01 BASIN

.00

o0

9684E+Q0 BASIN

.00

PEAK
(CFS)

223.88

.9540E+01 BASIN

106.51

,4296E+01 BASIN

187.40

.9090E+01 BASIN

- B6.27

.3548E+01 BASIN

52,69

.4152E+01 BASIN

143.65

133.10

.5561E+01 BASIN

27.41

95,80

TIME TOQ
PEAK

{MIN)

190.00

STORAGE=

188.00

STORAGE=

182.00

STORAGE=

188.00

STORAGE=

190.60

STORAGE=

192.00

STORAGE=

190.00

STORAGE=

186.00

STORAGE=

190.00

2739.39

2724.73

2723.27

2693.57

VOLUME
T (IN)

2.18

+3266E-0D3 PERCENT

2.24

.1214E-03 PERCENT

2.21 -

.5599€E-03 PERCFNT

2.22

-109&6E-03 PERCENT

2.29

.1802E-03 PERCENT

2.26

.3820E-03 PERCENT

2.27

.15256-03 PERCENT

2.27

-1817E-04 PERCENT

2.27

3.17

3.17

3.20

3.27

ERROR=

ERROR=

ERROR=

ERRCOR=

ERROR=

ERROR=

ERROR=

ERROR=




CONTINUITY SUMMARY (AC-FT) - INFLOW= .QO00E+00 EXCESS=

FOR STORM = 1 STORM AREA (SQ MI} =

.01
F2 MAN 1.2 42.84 188.53

CONTINUITY SuMmaRY (AC-FT) - INFLOw= .0000E+00 EXCESS= .

FCR STORM = 1 STORM AREA (sq MI) =

.01
F3 MANE 33.32 187.6%

CONTINUITY SUMMARY (AC-FT) - INFLOW= .0000£+C0 EXCESS- .

FCR STORM = 1 STORM AREA (SQ MI) =

.01
G MANE 38.40 190.65

CONTINUITY SUMMARY (AC-FT) - INFLOW= .0O000E+00 EXCESS= .

FOR STORM = 1 STORM AREA (SQ MI) =

.01
HL MANE 143  150.60  191.55

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

FOR S5TORM = 1 STORM AREA (SQ MI

)} = .0L
HZ MANE 2. . 167.87 193.01

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

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

) .01
I MANE 1.48 72.37 188.53

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

FOR STORM = 1 STORM AREA (sq ML) =

.01
83.27 185.90

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

FOR STORM = 1 STORM AREA (SQ MI ) =

CONTINULITY SUMMARY (AC-FT) - INFLOW= .00QCE+(0 EXCESS= .

FOR STORM = 1 STORM AREA (SQ MI) =

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

FOR STORM = 1 STORM AREA (SQ MI) =

.01
M MANE 1.04 27.69 186.68

. CONTIMNUITY SUMMAﬁY (AC-FT} - INFLOW= ,0Q000E+D0 EXCESS= .

FOR STORM = 1 STORM AREA {SQ MI) =
1.26

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

FOR STORM = 1 STORM AREA (sq MI) =

= .01
BASO MANE 10.07 184.74

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

FOR STORM = 1 STORM AREA (SQ MI) =

= .01
P MANE 21,02 185.36

CONTINUITY SUMMARY (AC-FT) - INFLOW= .COOQE+C0 EXCESS= ,

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

.01,
Q MANE .41 9.50 153.99

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

FOR STORM = 1 STORM AREA (so MI) =

.01
MANE 453.82 187.00

.4363E+01 OUTFLOW= . 4350E401 BASIN

~

= .1693E+01 BASIN

= .1573E+01 BASIN

~

= .1813E+01 BASIN

r

= .7105e+01 BASIN

= .8441e+01 BASIN

e

= .2980E+Q1 BASIN

n

.2874E+01 8ASIN

.0l
35.81 184.12

= .1090E+01 BASIN

.01
L MANE 33.19 184.98

.1090E+01 BASIN

~

.9685E+0D BASIN
= .01
34.49 187.00

.1211E+01 BASIN

= .3207e+00 BASIN

o

= . 7020E+00 BASIN

= ,2%06E+0C BASIN

Y]

STORAGE=

188.00

STORAGE=

188.00

STORAGE=

190.00

STORAGE=

190.00

STORAGE=

194.00

STORAGE=

190.00

STORAGE=

186.00

STORAGE=

184.00 .

STORAGE=

186.00

STORAGE=

186.00

STORAGE=

186.00

STORAGE=

184.00

STORAGE=

186.00

STORAGE=

184.00

STORAGE=

186.00

.1591e-03 PERCENT

2.27

.4564€-04 PERCENT

2,27

.5118E-04 PERCENT

2.27

.1139E-03 PERCENT

2.26

.4181E-03 PERCENT

2.20

-551I0e-03 PERCENT

2.23

.1012E-D3 PERCENT

2.25

.4203E-04 PERCENT

2.27

-5989€-05 PERCENT

2.27

.1377E-04 PERCENT

2.27

- 1590€-04 PERCENT

2.27

.15085-04 PERCENT

2.27

.3235E-05 PERCENT

2.27

.8658-05 PERCENT

2.27

.2034€-05 PERCENT

2.15

ERROR=

ERRCR=

ERROR=

ERRCR=

ERROR=

ERRCR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=




CONTINUITY SUMMARY (AC-FT) - INFLOw= .CD0OE+00 ExCE§S=

*t® NORMAL END OF HEC-1 **¢

DEV-NEWS. OUT
.1607E+02 OUTFLOW= .1605€+02 BASIN STORAGE= .2979€-03 PERCENT ERROR=

Page 12
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WOOD/PATEL

CIVIL ENGINEERS * HYDROLOGISTS * LAND SURVEYORS * CONSTRUCTION MANAGERS

Project: Sereno Canyon
Location: City of Scottsdale

WIP#: 042054
Date: 12/16/2005

Peak Discharge (cfs)
I
Q

HYDROGRAPH - Subbasin A1

160 200 240 280 320 3680 400 440
Time (min)

o,

[P




WOOD/PATEL
CIVIL ENGINEERS * HYDROLOGISTS * LAND SURVEYORS * CONSTRUCTION MANAGERS
Project: Sereno Canyon ’ WIP#: 042054
Location: City of Scottsdale Date: 72/16/2005
r HYDROGRAPH - Subbasin A2
120

Peak Discharge (cfs)
I [ay]
o o

o] 40 80 120 160 200 240 280 320 360 400
Time (min)

440
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WOOD/PATEL

CIVIL ENGINEERS * HIYDROLOGISTS * LAND SURVEYORS * CONSTRUCTION MANAGERS
Project: Sereno Canyon WIP#: 042054
Location: City of Scottsdale Date: 12/16/2005

HYDROGRAPH - Subbasin B

200
180 2
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140
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60 |2
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WOOD/PATEL
CIVIL ENGINEERS * HYDROLOGISTS * LAND SURVEYORS * CONSTRUCTION MANAGERS
Project: Sereno Canyon ' WIiP#: 042054
Location: City of Scoftsdale Date: 12/16/2005

. Peak Discharge (cfs)

40 -

20

Q 40 80 120 160 200

HYDROGRAPH - Subbasin C

240 280
Time {min)

320 360 400 440 480




WOOD/PATEL

Project:
Location:

Peak Discharge {cfs)

100

80 -

60

CIVIL ENGINEERS * HYDROLOGISTS * LAND SURVEYORS * CONSTRUCTION MANAGERS

Sereno Canyon
City of Scottsdale

WIP#: 042054
Date: 12/16/2005

HYDROGRAPH - Subbasin D

160 200 240 280 320 360 400 440 480
Time (min) ' )
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WOOD/PATEL
CIVIL ENGINEERS * HYDROLOGISTS * LAND SURVEYORS * CONSTRUCTION MANAGERS
Project: Serenc Canyon WIP#: 042054

Location: Cify of Scottsdaie _ Date: 12/16/2005

HYDROGRAPH - Subbasin E3

Peak Discharge (cfs)

Time {min)
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WOOD/PATEL
CIVIL ENGINEERS * HYDROLOGISTS * LAND SURVEYORS * CONSTRUCTION MANAGERS
Project: Sereno Canyon _ WiP#: 042054
Location: City of Scottsdale Date: 12/16/2005

HYDROGRAPH - Subbasin E3

Peak Discharge (cfs)
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Time (min)
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WOOD/PATEL

CIVIL ENGINEERS * HYDROLOGISTS * LAND SURVEYORS * CONSTRUCTION MANAGERS

Project: Sereno Canyon WIP#: 042054
Location: City of Scotfsdale Date: 12/16/2005

HYDROGRAPH - Subbaéin F1

Peak Discharge (cfs}

200 240 280 320 360 400 440 480

Time {min)
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APPENDIXD

Hydraulics: o
Culvert Rating Curves for Stage-Storage Intervals



WOOD/PATEL

CIVIL ENGINEERS * HYDROLOGISTS * LAND SURVEYORS * CONSTRUCTION MANAGERS

Project: Sereng Canyon

Location: City of Scottsdale -

Rating Curve for Diversion BASA1

WIP#: 042054

Date: 12/16/2005

1-12" 28' Weir Combined Flows
Headwater Headwater Headwater
Fi
Depth Flow Depth Flow. 1" pepth - oW
ft cfs ft cfs ft cfs
0 0 0 0 0 0
1 2.2 1 0 1 2 .
2 . 4.5 2 78 2 83
3 8 3 222 3 228
Diversion Outflow
240 '
220 4 f——1qpe )
200 - —¥— 28" Weir - |
) —0— Combined
180 - ‘
160 -
g 140
3 1204
o
L 100 A
80 -
60 -
40 -
20 -
0 B—  —— :
0 2 3 4
Headwater Depth (ft}
L .

NA2004\042054\Project SupporfiHydroiSpreadsheetsiweirflows-12-15-05.x/stas a1

12/16/2005



WOOD/PATEL

CIVIL ENGINEERS * HYDROLOGISTS * LAND SURVEYORS * CONSTRUCTION MANAGERS

Project: Sereno Canyon

Location: City of Scottsdale

Rating Curve for Diversion BASA2

WIiP#: 042054

Date: 12/16/2005

1-12" 15' Weir Combined Flows
Headwater Headwater Headwater
Depth - Flow " Depth - Flow Depth Flow
ft cfs Tt cfs ft cfs
0 0 0 0 0 0
-1 2.2 1 0 1 2
2 4.5 2 42 2 47
3 5] 3 119 3 125
Diversion Qutflow
240 | ' W
’ 220 J 17
200 A '_'*‘15' Weir
. —8— Combined
180
~160 4
2 140 -
L
= 120
o )
v 100
80 -
80 -
40
20 ﬂ
0 m Lan ;
0 1 2 3. 4 5
Headwater Depth (ft)
|

NA2004\042054\Project SupportiHydro\Spreadsheets\weirflows-12-15-05.xIsbas a2

12/16/2005



WOOD/PATEL

CIVIL ENGINEERS * HYDROLOGISTS * LAND SURVEYORS * CONSTRUCTION MANAGERS

Project: Sereno Canyon
Location: City of Scoftsdale

Rating Curve for Diversion BASB

WIP#: 042054

Date: 12/16/2005

1-12" 24' Weir Combined Flows
Headwater Headwater Headwater
Depth Flow Depth Flow Depth Flow
St cfs ft cfs - ft cfs
0 0 0 0 0 0
1 22 1 0 1 2
2 4.5 2 67 2 72
3 6 3 190 3 196
[ _
Diversion Qutflow
240 - '
220 - —— 112"
200 A —¥—24' Weir
—0— Combined
180 -
160 -
g‘ 140 -
z 120 -
2 .
100 4
80 -
60 -
40 -
20 A
0k . .
-0 1 2 3 4
Headwater Depth {ft)

NA2004\042054\Project Support\Hydro\Spreadsheets\weirflows-12-15-05.xIsBAS B

12/16/2005
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WOOD/PATEL

CIVIL ENGINEERS * HYDROLOGISTS * LAND SURVEYORS * CONSTRUCTION MANAGERS
Project: Sereno Canyon : W/P#: 042054
Location: City of Scottsdale : ‘ Date: 72/16/2005

Rating Curve for Diversion BASH2

1-12" 13' Weir Combined Flows
Headwater Headwater Headwater
Depth Flow Depth ~ Flow Depth Flow
ft cfs ft - cfs Cft cfs
0 0 0 0 0 00
1 2.2 1. 0 1 2.2
2 4.5 2 0 2 4.5
2.5 575 2.5 0 25 58
3 6 3 13 3 18.9
4 71 4 67 4 74.0 .
5 8.2 5 144 5 152.1
—

Diversion Qutflow

a0
70 - —— 112"
‘ —%— 13" Weir
60 —8— Combined
50
i
< 0]
z 40
Q
o

L)
o
L

N
o

10 4

*7 ro) T
S0 1 2 3 4 5
Headwater Depth (ft)

- NA2004\042054\Project SupportUHydro\Spreadsheefs\weirflows-12-15-05 xIsbaseh2 ' 12/16/2005



WOOD/PATEL

CIVIL ENGINEERS * HYDROLOGISTS * LAND SURYEYORS * CONSTRUCT{ON MANAGERS

Project: Sereno Canyon
L.ocation: City of Scoftsdale

Rating Curve for Diversion BAS!

WIP#: 042054
Date: 12/16/2005

1-12" 9' Weir Combined Fiows
Headwater - Headwater Flow Headwater Elow
Depth ow Depth Depth
ft cfs ft cfs ft cfs
0 0 0 0 ) 0
1 .22 1 0 1 2
2 45 2 - 0 2 5
2.5 5.25 25 9 2.5 14
3 ' 6 3 . 25 3 3
4 7.1 4 71 4 78
" Diversion Outflow

80

70

60 —8— Combined

50
)
‘9' N
z 40
5
w

30

20

10

0 - ‘ -~
0 1 2 3 4 5
‘Headwater Depth {ft)

NA2004\042054\Project Support\Hydro\Spreadsheetsiweirflows-12-15-05.xIsbasei

12/16/2005



B HEC-RAS QOutput Files



HEC-RAS Plan: wasal River: RIVER-1

@® HASH P

Reach: Reach-1

Profile: PF 1

4 Reaach ™)

7 River, S51a X% | %

< W.5. Elevi |2

wr

£ % TopWiath 3

E Frouge # Chl

FaB e |2

i

Gk (fU5) A5 [T (s

2798.54 2798.82 0.050032 5.55 ]
LR 2793.20 2794.43 2794 64 279516 0.030159 7.29 20,61 30.80 1.38
PE R . 278679 3767.88 2788 24 2789.18 0.092876 9.28 1463 3277 2.24
LERER 128.00 2780.30 2781.28 2781.91 2762.04 0.041984 6.96 18.3¢ 29.28 1.55
128.00 2777.01 2777.98 2778.19 2778.70 0.041823 7.52 21.73 41.91 1.57
128.00 2772 00 2772.61 2773.17 2773 83 0.068010 8.13 15.91 31.40 1.83
213.00 2761.68 2763 48 2764 06 2765.28 0.053087 11.76 23.67 34 84 1.91
213.00 2759 00 2760.11 2760.23 2760.58 0.032801 5.46 39.01 74,45 1.33
{Reach- 1383 21300 2753 00 2754 25 2754.61 2755.43 0.046899 9.70 30.35 57.61 1.78




Errors Warnings and Notes for Plan : wasal

Location:  |River: RIVER-1 Reach: Reach-1 RS8:6  Profile; PF 1

Warning: Divided flow computed for this cross-section.

Location; | River: RIVER-1 Reach: Reach-1  RS$:5  Profile: PF 1

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section.

- This may indicate the need for additional cross sections.

Location: River: RIVER-1 Reach: Reach-1 RS:4  Profile: PF 1

| Warning: The velocity head has changed by more than 0.5 ft {0.15 m). This may indicate the need for

- additional cross sections.

Warning: The conveyance ratio {upstream conveyance divided by downsiream conveyance) is less than 0.7

| or greater than 1.4, This may indicate the need for additional cross sections.

mrning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous ¢ross section.

| This may indicate the need for additional cross sections.

Location: River: RIVER-1 Reach: Reach-1 R&:3.5 Profile: PF 1

Warning: The velocity head has changed by more than 0.5 ft {0.15 m). This may indicate the need for

. additional cross sections.

| Warning: The conveyance ratio {upstream conveyance divided by downstream conveyance) is less than 0.7
or greater than 1.4. This may indicate the need for additional cross sections.

| Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section.

| This may indicate the need for additional cross sections.

Location: River: RIVER-1 Reach: Reach-1 RS8:3  Profile: PF 1

| Waming: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section.

| This may indicate the need for addilional cross sections,

Location: River: RIVER-1 Reach: Reach-1 RS:2,5 Profile: PF 4

| Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section.

| This may indicate the need for additional cross sections.

Location: River: RIVER-1 Reach: Reach-1 RS8:2 Profile: PF 1

Waming: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for

. additional cross sections. :

Warning: The conveyance ratio {upstream conveyance divided by downstream conveyance) Is less than 0.7

. or greater than 1.4. This may indicate the need for additional cross sections.

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section.

| This may indicate the need for additional cross sections.

| Location: River: RIVER-1 Reach: Reach-1 RS:1.5 Profile: PF 1

Warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for

| additional cross sections.

| Warning: The energy loss was greater than 1.0 # (0.3 m). between the current and previous cross section.

L This may indicate the need for additional cross sections.

Location: River: RIVER-1 Reach: Reach-1 RS:1  Profile: PF 1

| Warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for
additional cross sections.

| Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section.

|_' This may indicate the need for additional cross sections.
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Errors Warnings and Notes for Plan : Plan 02

Location: River: RIVER-1 Reach: Reach-1 RS$:5  Profile: PF 1

Warning: Divided flow computed for this cross-section.

Warning: The energy loss was greater than 1.0 ft (0.3 m}. between the current and previous cross section.
This may indicate the need for additional cross sections.

Location: River: RIVER-1 Reach: Reach-1 RS:4  Profile: PF 1

Warning: The &nergy loss was greater than 1.0 ft {0.3 m). between the current and previous cross section.
This may indicate the need for additional cross sections.

Location: River: RIVER-1 Reach: Reach-1  R$:3  Profile: PF 4

Warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for
additional cross sections.

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section,
This may indicate the need for additional cross sections.

Location: River: RIVER-1 Reach: Reach-1 RS:25 Profile: PF 1

Warning: The velocity head has changed by more than 0.5 {1 (0.15 m). This may indicate the need for
additionat cross sections.

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section.
This may indicate the need for additional cross sections.

Location: River: RIVER-1 Reach: Reach-1 RS:2  Profile: PF 1

Warning: The conveyance ratio (upstream conveyance divided by downsiream conveyance) is less than 0.7

| or greater than 1.4. This may indicate the need for additional cross sections.

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section.
This may indicate the need for additional cross sections.

Location: River; RIVER-1 Reach: Reach-1 RS: 15 Profile: PF 1

Warning; The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7
or greater than 1.4. This may indicate the need for additional cross sections.

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section.
This may indicate the need for additional cross sections.

Location: River: RIVER-1 Reach: Reach-1 RS:1 Profile: PF 1

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section.

L

This may indicate the need for additional cross sections.
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Errors Warnings and Notes for Plan : Plan 01

Location: River: RIVER-1 Reach: Reach-1 RS:7  Profile: PF 1
Warning: The energy loss was greater than 1.0 fi (0.3 m). between the current and previous cross section.
This may indicate the need for additional ¢ross sections.
Location: River: RIWVER-1 Reach: Reach-1 RS:6.5 Profile: PF 1
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section.
This may indicate the need for additional cross sections.
Location: River: RIVER-1 Reach: Reach-1 RS:6  Profile: PF 1
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section.
This may indicate the need for additional cross sections.
Location: River: RIVER-1 Reach: Reach-1 RS:55 Profile: PF 1
Warning:~ | The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for
additional cross sections. )
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section.
This may indicate the need for additional cross sections.
Location: River: RIVER-1 Reach: Reach-1 RS:5 Profile: PF 1 .
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section.
This may indicate the need for additional cross sections.
Location: River; RIWER-1 Reach:; Reach-1 RS:4  Profile: PF 1
Warning: The velocity head has changed by mare than 0.5 ft (0.15 m}. This may indicate the need for
| additional cross sections. -
Warning: The energy loss was greater than 1.0 ft {0.3 m). hetween the current and previous cross section.
" |This may indicate the need for additional cross sections.
Location: River: RIVER-1 Reach: Reach-1 RS:3  Profile: PF 1
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section.
) This may indicate the need for additional cross sections.
Location: River: RIVER-1 Reach: Reach-1 RS:2  Profile: PF 1
Warning: Divided flow computed for this cross-section. '
Warning: The conveyance ratio {(upsiream conveyance divided by downstream conveyance) is less than 0.7
or greater than 1.4. This may indicate the need for additional cross sections.
Warning: The energy foss was greater than 1.0 ft (0.3 m). between the current and previous cross section,
‘ This may indicate the need for additional cross sections.
Location: River: RIVER-1 Reach: Reach-1  RS:1.5 Profile: PF 1
Warning: The energy loss was greater than 1.0 f {0.3 m). between the current and previous cross section.
This may indicate the need for additional cross sections.
Location: River: RIWER-1 Reach: Reach-t RS:1  Profile: PF 1
Warning: The velocity head has changed by more than 0.5 ft (0.15 m}. This may indicate the need for
additional cross sections. )
Warning: The conveyance ratio {upstream canveyance divided by downstream conveyance) is less than 0.7
or greater than 1.4, This may indicate the need for additicnal cross sections.
Waming: The energy loss was greater than 1.0 ft {0.3 m}. between the current and previous cross section.
This may indicate the need for additicnal cross sections.
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HEC-RAS Plan: Plan 01 River: RIWVER-1 Reach: Reach-1  Profile: PF {
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Errers Warnings and Notes for Plan : Plan 01

Location: River: RIVER-1 Reach:Reach-1 RS:9 Profile; PF 1
Note: Multiple critical depths were found at this iocation. The critical depth with the lowest, valid, water
surface was used. )
Location: River: RIVER-1 Reach: Reach-1 RS:8 Profile: PF 1
Warmning: The energy loss was greater than 1.0 ft {(.3 m). between the current and previous cross section.
L This may indicate the need for additional cross sections.
Location: River: RIVER-1 Reach: Reach-1 RS:7  Profile: PF 1
Waming: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section.
This may indicate the need for additional cross sections.
Location: River: RIVER-1 Reach: Reach-1  RS$:6.5 Profile: PF 1
Warning: The energy loss was greater than 1.0 ft {0.3 m). between the current and previous cross section.
This may indicate the need for additional cross sections. :
Location: River: RIVER-1 Reach: Reach-1 RS:6 Profile: PF 1
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous ¢ross section.
This may indicate the need for additional cross sections.
Location: River: RIVER-1 Reach: Reach-1  RS:53  Profile: PF 1
Warning: The energy l0ss was greater than 1.0 ft {0.3 m). between the current and previous cross section.
This may indicate the need for additional cross sections.
Location: River: RIVER-1 Reach: Reach-1 RS:4.5 Profile: PF 1
Warning: The energy l0ss was greater than 1.0 ft (0.3 m). between the current and previous ¢ross section.
This may indicate the need for additional cross sections.
Location: River: RIVER-1 Reach: Reach-1  RS:4  Prefile: PF 1
Warning: The energy 10ss was greater than 1.0 ft (0.3 m). between the current and previous cross section.
This may indicate the need for additional cross sections.
" | Location: River: RIVER-1 Reach: Reach-1 RS:3 Profile: PF 1
Warning; The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section.
This may indicate the need for additional cross sections.
Location: River: RIVER-1 Reach: Reach-1  RS:2  Profile: PF 1
Warmning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section.
"| This may indicate the need for additional cross sections.
Location: River: RWER-1 Reach: Reach-1 RS:1  Profile: PF 1
Warning: Divided flow computed {or this cross-section.
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7
or greater than 1.4. This may indicate the need for additional cross sections.
Warning: . |The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section.

This may indicate the need for additional cross sections.
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Errors Warnings and Notes for Plan : Plan 01

Location:  |River: RIVER-1 Reach: Reach-1 RS:4 Profile: PF 1
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section.
This may indicate the need for additional ¢cross sections.
Location: River: RIVER-1 Reach: Reach-1 RS:3.5 Profile: PF 1
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section.
) This may indicate the need for additional cross sections.
|Location:  |River: RIVER-1 Reach: Reach-1 RS:3  Profile: PF 1
Warning: - i The conveyance ratic (upstream conveyance divided by downstream conveyance) is less than 0.7
or greater than 1.4. This may indicate the need for additional cross seclions.
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section.
_ This may indicate the need for additional cross sections. '
Location: River: RIWER-1 Reach: Reach-1 RS:2.5 Profile: PF 1
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section.
This may indicate the need for additional cross sections.
Location; River: RIVER-1 Reach: Reach-1 RS:2 Profile: PF 1
Warning: Divided flow computed for this cross-section.
Warning: | The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for
additional cross sections.
Warning: The conveyance ratio {upstream conveyance divided by downsiream conveyance) is less than 0.7
or greater than 1.4. This may indicate the need for additional cross sections.
Warning: The energy loss was greater than 1.0 ft (0.3 m). between tha current and previous cross section.
This may indicate the need for additional cross sections.
Location: River: RIVER-1 Reach: Reach-1 RS: 1.5 Profile: PF1
Warning: | The conveyance ratio {upstream conveyance divided by downstream conveyance} is less than 0.7
] or greater than 1.4. This may indicate the need for additional cross sections.
Warning: The energy loss was greater than 1.0 ft (0.3 m}). between the current and previous cross section.
This may indicate the need for additional cross sections. '
Location: . |River: RIVER-1 Reach; Reach-1 RS: 1  Profile: PF 1
Warning: Divided flow computed for this cross-section.
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section.
This may indicate the need for additional cross sections.
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Errors Warnings and Notes for Plan ; Plan 01

Location: River: RIVER-1 Reach: Reach-1 RS:4  Profile: PF 1

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross seclion.
This may indicate the need for additional cross sections.

Location: River: RIVER-1 Reach: Reach-1 RS:3.5 Profile: PF 1

Warning: The energy 1058 was greater than 1.0 ft {0.3 m). between the current and previous cross section.
This may indicate the need for additional cross sections.

Location: River: RIVER-1 Reach: Reach-1 RS:3  Profile; PF 1

Warning: Divided flow computed for this cross-section.

Warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicale the need for
additional cross sections,

Warning: The energy loss was greater than 1.0 ft {0.3 m). between the current and previous cross section.
This may indicate the need for additional cross sections.

Location: River: RIVER-1 Regach: Reach-1  RS:2  Profife: PF 1

Warning: | The velocity head has changed by more than ©.5 ft (0.15 m). This may indicate the need for
additional cross sections, .

Warning: The conveyance ratio (Upstream conveyance divided by downstream conveyance) is less than 0.7
or greater than 1.4, This may indicate the need for additional cross sections.

Warning: | The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section.
This may indicate the need for additional cross sections.

Location: River: RIVER-1 Reach: Reach-1 RS: 1.5 Profile: PF 1

Warning: The conveyance ratio {upstream conveyance divided by downstream conveyance) is less than 0.7
or greater than 1.4, This may indicate the need for additional cross sections.

Waming: | The energy loss was greater than 1.0 fi (0.3 m). between the current and previous cross section.

‘ This may indicate the need for additional cross sections.

Location: River: RIVER-1 Reach; Reach-1 RS:1  Profile: PF 1

Warning: Divided flow computed for this cross-section.

Warning: The conveyance ratio (Upstream conveyance divided by downsiream conveyance) is less than 0.7
or greater than 1.4., This may indicate the need for additional cross sections.

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section.

This may indicate the need for additional cross sections.
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Errors Wamings and Notes for Pian : Plan 01

Location; River: RIVER-1 Reach: Reach-1  RS:3 . Profile: PF 1

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section, T
This may indicate the need for additional cross sections.

Location: River: RIVER-1 Reach: Reach-1 RS:2.5 Profile: PF 1

Warning: The energy loss was greater than 1,0 ft (0.3 m). between the current and previous cross section,
This may indicate the need for additional cross sections.

Location: River: RIVER-1 Reach: Reach-1 RS:2 Profile: PF 1 .

Warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for
additional crass sections.

Warning: The conveyance rafio (upstream conveyance divided by downstream conveyance) is less than 0.7
or greater than 1.4, This may indicate the need for additional cross sections,

Waming: The gnergy loss was greater than 1.0 ft (0.3 m). between the current and previcus cross section.

. This may indicate the need for additional cross sections.
Location: River: RIVER-1 Reach; Reach-1 RS:1  Profile; PF 1
Note: Hydraulic jump has occurred between this cross section and the previous upstream section,
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Errors Warnings and Notes for Plan : Plan 01

Location: River: RIVER-1 Reach: Reach-1 RS: 12  Profile: PF 1

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section.
This may indicate the need for additional cross sections.

Location: River; RIVER-1 Reach: Reach-1  RS: 11 Profile: PF 1

Warning: The conveyance ralio (upstream conveyance divided by downstream conveyance) is less than 0.7
or greater than 1.4. This may indicate the need for additional cross sections.

Warning: The energy loss was greater than 1.0 fi (0.3 m). between the current and previous cross section.
This may indicate the need for additional cross sections.

Location: River: RIVER-1 Reach: Reach-1  RS:10  Profile: PF 1

Warning: The conveyance ratio (upstream conveyance divided by downsiream conveyance) is less than 0.7
or greater than 1.4. This may indicate the need for additional cross sections.

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section.
This may indicate the need for additional cross sections.

Location: River: RIVER-1 Reach: Reach-1 RS:9 Profile: PF 1

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7
or greater than 1.4. This may indicate the need for additional cross sections.

Warning: The energy loss was greater than 1.0 ft {0.3 m). between the current and previous cross section.
This may indicate the need for additional cross sections.

Location: River: RIVER-1 Reach: Reach-1 RS:8 Profile: PF 1

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section.
This may indicate the need for additional cross sections.

Location: River. RIWER-1 Reach: Reach-1 RS:7 Profile: PF 1

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section.
This may indicate the need for additional cross sections.

Location: River: RIVER-1 Reach: Reach-1 RS8:6 Profile: PF 1

Warning: The energy equation could not be balanced within the specified number of iterations. The program
selected the water surface that had the least amount of error between compuled and assumed
values.

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section.
This may indicate the need for additional cross sections.

Location:  |River: RIVER-1 Reach: Reach-1 RS:5 Profile: PF 1

Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance} is less than 0.7
or greater than 1.4. This may indicate the need for additional cross sections.

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section.
This may indicate the need for additional cross sections.

Location: River: RIVER-1 Reach: Reach-1  RS:4 Profile: PF 1

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section.
This may indicate the need for additional cross sections.

" |Location: River: RIVER-1 Reach: Reach-1  RS: 35 Profile: PF 1

Warning: The velocity head has changed by more than 0.5 ft {0.15 m). This may indicate the need for
additional cross sections. .

Warning: The conveyance ratio {upstream conveyance divided by downstream conveyance} is less than 0.7
or greater than 1.4. This may indicate the need for additional cross sections.

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section.
This may indicate the need for additional ¢cross seclions.

Location: River: RIWWER-1 Reach: Reach-t RS5:3  Profile: PF 1

Warning: Divided flow computed for this cross-section.

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section.
This may indicate the need for additional cross sections.

Location: River: RIVER-1 Reach: Reach-1 RS: 2 Profile: PF 1

Warning: The velocity head has changed by more than 0.5 {t {0.15 m). This may indicale the need for
additional cross sections.

Warning: The conveyance ratic (upstream conveyance divided by downstream conveyance) is less than 0.7




Errors Warnings and Notes for Plan : Plan {1 (Continued)

or greater than 1.4. This may indicate the need for additional cross sections,

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section.

] This may indicate the need for additional cross segtions.

Location: River: RIVER-1 Reach: Reach-1 RS:1 Profile: PF 1

}Warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for ~
additional cross sections.

Warning: The conveyance ratio {upstream conveyance divided by downstream conveyance) is less than 0.7
or greater than 1.4, This may indicate the need for additional cross sections.

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the currenl and previous €ross section.

This may indicate the need for additicnal cross sections.
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Errors Warnings and Notes for Plan : imported Pla

Location:
Warning:

River: RIVER-1 Reach: Reach-3 RS:11 Profile: PF 1 B ]

. 1 The energy equation could nol be balanced within the specified number of iterations. The program

used critical depth for the water surface and continued on with the calculations.
| Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section.
This may indicate the need for additional cross sections.

Warning: During the standard step iterations, when the assumed water surface was set equal to critical depth,
the calculated water surface came back below critical depth. This indicates that there is not a valid
subcritical answer. The program defaulted to critical depth. B

Location: River: RIWER-1 Reach: Reach-1 RS: 10  Profile: PF 1

Warning: The energy equation could not be balancéd within the specified number of iterations. The program
used critical depth for the water surface and continued on with the catculations.

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section.

This may indicate the need for additional cross sections.

Warning: During the standard slep iterations, when the assumed water surface was set equal to critical depth,
the calculated water surface came back below critical depth. This indicates that there is not a valid
subcritical answer. The program defaulted to critical depth. )

Location: River: RIVER-1 Reach: Reach-t RS: 89 Profile: PF 1

Warning: The energy eguation could not be balanced within the specified number of iterations. The program
used critical depth for the water surface and continued on with the calculations.

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section.

' This may indicate the need for additional cross sections.

Warning: During the standard step iterations, when the assumed water surface was set equal 1o critical depth,
the calculated water surface came back below critical depth. This indicates that there is not a valid
subcritical answer. The program defaulted to critical depth.

Location: River; RIVER-1 Reach: Reach-1 RS:8 Profile: PF 1

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previcus cross section.

This may indicate the need for additional cross sections. -

l.ocation: River: RIVER-1 Reach: Reach-1 RS:7.5 Profile; PF 1

Warning: The energy equation could not be balanced within the specified number of iterations. The program
used critical depth for the water surface and continued on with the calculations.

Warning: The energy loss was greater than 1.0 ft (3.3 m). between the current and previous cross section.

This may indicate the need for additional cross sections.

Warning: During the standard step iterations, when the assumed water surface was set equal to criticat depth,
the calculated waler surface came back below critical depth. This indicates that there is not a valid
subcritical answer. The program defaulted to critical depth.

Location: River: RIVER-1 Reach: Reach-1 RS:7 Profile: PF 1

Warning: The energy equation could not he balanced within the specified number of iterations. The program __I
used critical depth for the water surface and continued on with the calculations.

TNarning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross secuon

" | This may indicate the need for additional cross sections.

Warning: During the standard step iterations, when the assumed water surface was set equal to critical depth,
the calculated water surface came back below critical depth. This indicates that there is not a valid
subcritical answer. The program defaulted to critical depth.

Location: [River: RIVER-1 Reach: Reach-1 RS:6 Profile: PF 1 ﬂ

Warning: The energy equation could not be balanced within the specified number of iterations. The program |
used critical depth for the water surface and continued on with the calculations.

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous ¢cross section.

) This may indicate the need for additional cross sections,

Warning: During the standard step iterations, when the assumed water surface was set equal 1o critical depth, 1
the calculated water surface came back helow critical depth. This indicates that there is not a valid
subcritical answer. The program defaulted to critical depth,

Location; River: RIWER-1 Reach; Reach-1 RS:5 Profile: PF 1

Warning: The energy equation could not be batanced within the specified number of iterations.. The program j




Errors Warnings and Notes for Plan : Imported Pla (Continued)

selected the water surface that had the least amount of error between computed and assumed

values.

Warning: The energy loss was greater than 1.0 ft {0.3 m). between the current and previous cross section.
This may indicate the need for additional cross sections.

Warning: During the standard step iferations, when the assumed water surface was set equal to critical depth,
the calculated water surface came back below critical depth. This indicates that there is not a valid
subcritical answer. The program defauited to critical depth.

Location: | River: RIVER-1 Reach: Reach-1 RS:4.5 Profile: PF 1

Warning: The energy equation could not be balanced within the specified number of iterations. The program
used crilical depth for the water surface and continued on with the calculations.

Vvarning: The energy loss was greater than 1,0 ft (0.3 m). between the current and previous cross section.

| This may indicate the need for additional cross sections.

Warning: During the standard step iterations, when the assumed water surface was set equal to critical depth,
the calculated water surface came back below critical depth. This indicates that there is not a valid

| subcritical answer. The program defaulied to critical depth, ]

 Location: River: RIVER-1 Reach: Reach-1 RS:4  Profile: PF 1

Warning: The energy equation could not be balanced within the specified number of iterations. The program
used critical depth for the water surface and continued on with the calculations.

Warming: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section.

) This may indicate the need for additional cross sections.

Warning: During the standard step iterations, when the assumed water surface was set equal to critical depth,
the calculated water surface came bhack below crilical depth. This indicates that there is not a valid

b subcritical answer. The program defaulted to critical depth.

Location; River: RIVER-1 Reach: Reach-1  RS: 3 Profile: PF 1

Warning: The energy equation could not be balanced within the specified number of iterations. The program
used critical depth for the water surface and continued on with the calcutations. ‘

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous crass section.
This may indicate the need for additional cross sections. .

Warning: During the standard step ilerations, when the assumed water surface was set equal to critical depth,

F the calculated water surface came back below critical depth. This indicates that there is not a valid
subcritical answer. The program defaulted to critical depth.

Location: River: RIVER-1 Reach: Reach-1 RS:2  Profile: PF 1

Warning: The conveyance ratio {upstream conveyance divided by downstream conveyance) is less than 0.7

Warning:

or greater than 1.4. This may indicate the need for additional cross sections.

The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section.

L

This may indicate the need for additional cross sections.
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HEC-RAS Plan: Plan 01 River: RIWER-1 Reach: Reach-1  Profile. PF 1
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Errors Warnings and Notes for Plan : Plan 01 -

l

[Location: 'River: RWER-1 Reach: Reach-1 RS: 8 Profile: PF 1

Warning: Divided flow computed for this cross-section.

| Location: River: RIVER-1 Reach: Reach-1 RS:7 Profile: PF 1

| Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section.
This may indicate the need for additional cross sections.

Location: River: RIVER-1 Reach: Reach-4 RS:6 Profile: PF 1

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and prewous cross section.
This may indicafe the need for additional cross sections.

‘| Location: River: RIVER-1 Reach: Reach-1 - RS:5  Profile: PF 1

i Warning: The energy equation could not be balanced within the specified number of iterations. The program
selected the water surface that had the least amount of error between computed and assumed
values. )

Waihing: The energy 10ss was greater than 1.0 ft (0.3 m). between the current and previous ¢ross section.
This may Indicate the need for additional cross sections.

Location: River: RIVER-1 Reach: Reach-1 RS:45 FProfile; PF 1

| Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section.
This may indicate the need for additional cross sections.

Location: River: RIVER-1 Reach: Reach-1 RS: 4  Profile: PF 1

| Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section.
This may indicate the need for additional cross sections.

| Location: River: RIVER-1 Reach: Reach-1 RS:35 Profite: PF 1

Warning: The energy equation could not be balanced within the specified number of iterations. The program
used critical depth for the water surface and continued on with the calculations.

| Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section.

| This may indicate the need for additional cross sections.

Warning: During the standard step iterations, when the assumed water surface was set equal to critical depth,
the calculated water surface came back below critical depth. This indicates that there is not a valid
subcritical answer. The program defaulted to critical depth.

Location: River: RIWVER-1 Reach: Reach-1 RS:3  Profile: PF 1 )

| Warning: The conveyance ratio {upstream conveyance divided by downstream conveyance) is less than 0.7
or greater than 1.4. This may indicale the need for additional cross sections.

Warhing: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section.
This may indicate the need for additional cross sections.

| Location; River: RIVER-1 Reach: Reach-1 RS$:2 Profile: PF 1

Warning: The velocity head has changed by mare than 0.5 ft (0.15 m). This may indicate the need for

. additional cross sections.

_V}'irhing: The conveyance ratio {upstream conveyance divided by downstream conveyance) is less than 0.7

or greater than 1.4. This may indicate the need for additional cross sections.
Warhing: The energy logs was greater than 1.0 ft (0.3 m). between the current and previous cross section.
This may indicate the need for additional cross sections.
Location: River: RIVER-1 Reach: Reach-1 RS:1  Profile: PF 1
| Warning: Divided flow computed for this cross-section.
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section,

This may indicate the need for additional cross sections.
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HEC-RAS Flan: Plan 02 River. RIVER-1 Reach: Reach-1  Profile. PF 1

®
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Errors Warnings and Notes for Plan : Plan 02

I ’

Location: River: RIVER-1 Reach: Reach-1 RS:5 Profile; PF 1
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section.
This may indicate the need for additional cross sections. :
tocation: River: RIVER-1 Reach: Reach-1 RS:4.5 Profile: PF 1
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section.
This may indicate the need for additionai—crasé sections.
Location: - |River: RIVER-1 Reach: Reach-1  RS:4  Profile: PF 1
Warning: The conveyance ratio {upstream conveyance divided by downstream conveyance) is less than 0.7
or greater than 1.4. This may indicate the need for additional cross sections.
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross seclion.
This may indicate the need for additional cross sections.
Location: River: RIVER-1 Reach: Reach-1 RS;3 Profile: PF 1
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section.
: This may indicate the need for additional crass seclions.
Location: River: RIVER-1 Reach: Reach-1 RS:2 Profile: PF 1
Warning: Divided flow computed for this cross-section.
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section.
This may indicate the need for additional cross sections.
Location: River: RIVER-1 Reach: Reach-1 RS:1.5 Profile: PF 1
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section,
‘ This may indicate the need for additional cross sections.
Location: River. RIVER-1 Reach: Reach-t RS:1  Profile: PF 1
Waming: The energy equation could not be balanced within the specified number of iterations. The program
—- . .|selected the water surface that had the least amount of error hetween computed and assumed
values. .
Waming: Divided fiow computed for this cross-section.
" |Waming: The conveyance ratio (upstream conveyance divided by downstream Gonveyance) is less than 0.7
' or greater than 1.4, This may indicate the need for additional cross sections.
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previcus cross section.
This may indicate the need for additional cross sections.
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2746.81 2747.80] . 2747.91 2748.30 0 028449 570 19.29 30.93 127

Raach:1 35 110.00 2744.09 274404 2745.29 2746 05 0.056779 8.44 1303 1934 1.81
Réach- 113! 110.00 2736 56 2740.58 274104 2741.47 0.031414 6.12 17.97 2808 134
ag ] 155.00 273523 273617 2736.50 273721 0.054958 B15 18.99 29.13 1.78
155.00 2731.01 273160 2731397 273221 0.046564 6.25 24.80 49.97 1.56



Errors Warnings and Notes for Plan ; Plan 02

mation: lRtver RIVER-1 Reach:Reach-1° RS3:15  Profile: PF 1 R
Note: Muttiple criticat depths were found at this location. The critical depth with the lowest, valid, water
surface was used.
Location: River: RIVER-1 Reach: Reach-1  RS: 14  Profite: PF 1
Warning: The energy loss was greater than 1.0 fi (0.3 m). between ihe current and previous cross section,
This may indicale the need for additional cross sections. -
Note: Muitiple critical depths were found at this focahon The critical depth with the fowest, valid, water
surface was used.
Location: River; RIVER-1 Reach: Reach-1 RS:13  Profile: PF 1
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section.
'_ This may indicate the need for additiona) cross sections. : :
Location; River: RIVER-1 Reach: Reach-1 RS: 12  Profile: PF 1
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section.
This may indicate the need for additional cross sections.
Location: River: RIVER-1 Reach: Reach-1  RS:11.5 Profile: PF 1
}ﬂarmng: The conveyance ratio (upstream conveyance divided by downstream conveyance} is less than 0.7
or greater than 1.4. This may indicate the need for additional cross sections. 1
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section.
This may indicate the need for additional cross sections.
Location: River: RIWER-1 Reach: Reach-1  RS5: 11 Profile: PF 1
Warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for
additional cross sections. -
Warning: The conveyance ratio {upstream conveyance divided by downstream conveyance) is less than 0.7
or greater than 1.4. This may indicate the need for additional cross sections.
Warning: The energy loss was grealer than 1.0 ft {0.3 m). between the current and previous ¢ross section,
}f This may indicate the need for additional cross sections.
Location: River: RIWER-1 Reach: Reach-1 RS:10 Profile: PF 1
Warning: Divided flow computed for this cross-section.
Warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for
additionzl cross sections.
Warmning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section.
This may indicate the need for additional cross sections.
Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water
surface was used.
Location: River: RIVER-1 Reach: Reach-1 RS:9  Profile: PF 1 -
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section.
o This may indicate the need for additional cross sections. '
Location: River: RIVER-1 Reach: Reach-1 RS:85 Profile: PF 1
Warning: The velocity head has changed by more than 0.5 ft (0 15 m). This may indicate the need for
additional cross sections.
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7
or greater than 1.4. This may indicate the need for additional cross sections.
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section.
This may indicate the need for additional crass sectians.
Location: River: RIVER-1 Reach: Reach-1 RS:8 Profile: PF 1
Warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for
additional cross sections.
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7
or greater than 1.4. This may indicate the need for additional cross sections.
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section.
This may indicate the need for additional cross sections. -
Note: Multiple critical depths were found at this Iocanon The critical depth with the lowest, valid, water
surface was used.




Errors Warnings and Notes for Plan : Plan 02 (Continued)

Location: River: RIVER-1 Reach: Reach-1 RS:7 Profile: PF 1
Warning: The velogity head has changed by more than 0.5 ft (3,15 m}. This may indicate the need for
 tadditional cross sections.
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is !ess than 0.7
or greater than 1.4. This may indicate the need for additional cross sections.
Warning: The energy loss was greatar than 1.0 (0.3 m). between the current and previous cross section.
This may indicate the need for additional cross sections.
Note: Multipie critical depths were found at this location. The critical depth with the lowest, valid, waler
}— surface was used.
Location: River: RIVER-1 Reach: Reach-1 RS:6 Profile: PF 1
Warning: The velotity head has changed by more than 0.5 ft {0.15 m). This may indicate the need for
additional cross sections.
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7
or greater than 1.4. This may indicate the need for additional cross sections.
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the Gurrent and previous cross section,
This may indicate the need for additional cross sections.
Location: " - |River: RIVER-1 Reach: Reach-1 RS:5 Profile: PF 1
Warning: The velocity head has changed by more than 0.5 ft {0.15 m). This may indicate the need for
additional cross sections. :
Warning: The conveyance ratio {upstream conveyance divided by downstream conveyance) is less than 0.7 .
or greater than 1.4. This may indicate the need for additional cross sections. -
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous crass section.
This may indicate the need for additional cross sections. '
Location: River RIVER-1 Reach: Reach-1 RS:4  Profile: PF 1
Warning: The'velocity head has changed by more than 0.5 ft {0.15 m). This may indicate the need for
additional cross sections.
Warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7
or greater than 1.4. This may indicate the need for additional cross sections.
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section.
) This may indicate the need for additional ¢ross sections.
Location: River: RIVER-1 Reach: Reach-1  RS:3 Profile: PF 1
Warning: The velocity head has changed by more than 0.5 ft (0.15 m}. This may indicate the need for
: additional cross sections.
Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section.
This may indicate the need for additional cross sections, -
Location: River: RIVER-1 Reach: Reach-1 RS:2  Profile: PF 1
Warning: The energy loss was greater than 1.0 ft {0.3 m). between the current and previous cross section.
This may indicate the need for additional cross sections.
L.ocation: River: RIVER-1 Reach: Reach-1 RS:1  Profile: PF 1 .
Warning: The energy loss was greater than 1.0 ft {0.3 m). between the current and previous cross section.
L This may indicate the need for additional cross sections.
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® WASH T ®

HEC-RAS Plan: Plan 03 River: RIVER-1 Reach: Reach-1 Profile: PF

3 Q Total @ -, Min Ch El7 'z 43 Top Widthi | Froude # Chi &
SR i Fle 5 : HEEEOE T

50.00 2784 14 2785.88 2786 82 0.041077 7.51 150

50.00 2778.10 277985 278022  2780.99 0.047685 654 161

50.00 277266 2773 80 2774.14] 2774.00 0043082 10.54 157

50.00 2768.37|  276882) 0 277018 277077 0.038173 8.58 1.47

65.00 2764.31| 2765.87 2766.22 2766.90 0.043829 9.95 1.60

65.00] 276053 2762 04 2762.47 2763.18 0.053335 10.43 1.75)
65.00|  2757.88 2758.45 2758 55 275875 0.054721 60.02 155
7900 275480 2755.91 2756.06 2756 37 0031284 7eal 132



Errors Warnings and Notes for Plan : Plan 03

Location: River: RIVER-1 Reach: Reach-1 RS:6 Profile: PF 1

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section.
This may indicate the need for additional cross sections.

Location: River: RIVER-1 Reach: Reach-1 RS:5 Profile: PF 1

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous ¢ross section.
This may indicate the need for additional cross sections.

Location: River: RIVER-1 Reach: Reach-1 RS:4 Profile: PF 1 )

Warning: The energy loss was greater than 1.0 ft (0.3 m}. between the current and previous cross section.
This may indicate the need for additional cross sections.

Location: River: RIVER-1 Reach: Reach-1 RS:3 Profile: PF 1

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross seclion.
This may indicate the need for additional cross sections.

Location: River: RIVER-1 Reach: Reach-1 RS:2 Profile: PF 1

Marning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section.
This may indicate the need for additional cross sections..

Location: River: RIVER-1 Reach: Reach-1 RS: 15 Profile: PF 1

Warning: Divided flow computed for this cross-section.

Warning: The cross-section end points had to be extended vertically for the computed water surface.

Warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for
additional cross sections.

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. J

) This may indicate the need for additional cross sections.

Location: River: RIVER-1 Reach: Reach-1 RS:1  Profile: PF 1

Warning: Divided flow computed for this cross-section.

Warning: The cross-section end points had to be extended vertically for the computed water surface

Warning: The conveyance ratio {upstream conveyance divided by downsiream conveyance) is less than 0.7
or greater than 1.4. This may indicate the need for additional cross sections.

Warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section.

This may indicate the need for additional cross sections.
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Sereno Canyon

Online Detention Volume Calculations

PROVIDED VOLUME ESTIMATE

VOLUME BREAKDOWN

BASIN - A1-1 Dranage Sup-Basin Oisturbance 100yr-2hr, 10er-znr_ Voluwme
AREA VCLUME Boundary Volumes Arpas_(acres) Proved acAt Required act ] Shortage / Excess *
STAGE INC CuM Al Al-1 0.0790 oA
i) 13788] | lacrafeer] | [acre-feet] Al2 01757 0404
2772 1604 Q037 0000 0.000 TOTAL 0.2547 0574 Q.53 0044
2773 2151 0,048 0.043 0.043
2774 2783 3.083 0.056 0.100
P 3441 Q079 Qa7 0.171
TOTAL PROVIDED VOLUME: 0147 acre-fael
PROVIDED VOLUME ESTIMATE
BASIN - A1-2 VOLUME BREAKDOWN
AREA VOLUME Orainage Sub-Basin Cisturbance 10Qyr-zhr. $DDyr-2hr. Velume
STAGE : o INC CUM Boundary Velumes Aseas {atres) Proved act Required agifi | Shonage fExcess ¢
i1 facras} acre-feell | iacre-teet Al A2 0.0406 0064
2755 3169 0.095 0 000 0.000 A2-2 0.0218 Q.026
2757 5283 0121 0108 0.108 A2-2 0,1476 0407
] £304 0147 0.134 D242 A2:4 a.0378 0.0504
2756 7855 0176 0161 0 404 A2.5 01274 02743
AZ-H 0.1 124 02304
TOTAL PROVIDED VOLUME: 0404  ace-desl TOTAL 0.4855 1.051 162 0.031
PROVIDED VOLUME ESTIMATE PROVIDED VOLUME ESTIMATE
. . BASIN - A2-1 - A2 BASIN - A2-4
. AREA VOLUME AREA VOLUME
STAGE IFC CUM STAGE INC CLM
i) (acres] | oo soe | racroeet Ite) (acres) tacre-feel]__ acra-toei]
27589 23 Q007 0.000 4000 2762 164 0004 00aQ 0 020
27539 625 0014 0011 0011 2723 425 0010 0.007 0007
2760 1159 0075 @020 00531 2754 866 [ifizie] 0015 0,022
761 1763 5041 003 T 064 3705 1636 ___oo3e 0029 2030
TOTAL PROVIDED VOLUME: 0.064 acra-fesl TOTAL PROVIDED VOLUME: 0,050 ae-feel
PROVIDED VOLUME ESTIMATE PROVIDED VOLUME ESTIMATE
BASIN - 22-2 BASIN - AZ-5
AREA VOLLUME AREA VOLUME
STAGE ) INC cUM STAGE e INC CUM
" ecresl | 1oirateen | jscretee ) (acres] Jacre-teen) fatredeet)
2758 47 000t 0 000 0000 2772 2611 0060 0000 0000
2755 187 Q004 0 0G3 0003 2773 MBS 4080 4070 0.070
2060 430 0aQi1g 0 007 0.010 2774 4402 0101 0990 0.160
761 ] 950 0022 0016 0 026 prE 5544 0.127 0.114 Q274
e —
TOTAL PROVIDED VOLUME: 0.026 acre-feat TOTAL PROVIDED VOLUME: 0.274 acre-feet
PROVIDED VOLUME ESTIMATE 1 PROVIDED YOLUME ESTIMATE
BASIN - A2.3 BASIN - A2.6
AREA VOLUME AREA VOLUME
STAGE 2 INC CuUM STAGE 2 INC CuM
i) [acras] [acre-feet] | [acre-feet "y [cres] [acra-teet] [acre-teet]
2733 2653 0.061 0000 0000 2772 2085 0.048 0.000 0000
2704 2450 0.079 0070 0070 2773 2843 0.065 (.057 0057
2T 4363 0.100 0090 0.150 274 3745 0.086 0.076 0.132
2724 L2357 Q.12 Q112 a272 2775 4814 0.140 0.098 £238
2737 G421 0.148 0.135 0.407  §SiLoepthiy
TOTAL PROVIDED VOLUME: 0.230 acre-feet
TOTAL PROVIDED VOLUME! 0.407 acre-fee!
PROVIDED VOLUME ESTIMATE VOLUME BREAKQOOWN
BASIN - B-1 Drainage Sub-Basin Disturbance 100yr2hr, 100yr-2hr. Volume
AREA VOLUME Soundary _ Volumes Areas facres) Proved acht Required acft [ Shonage f Excess =
STAGE INC CUM B B-1 0.0564 0107
[Gy] [acres]
facre-feett | facre-lesi} B-2 0.1145 0.246
J7ogd 809 o9 0.00¢ J 000 B-3 0.1523 0.328
2799 1241 0.028 0424 Q.024 B4 0.1944 0241
2800 1804 0.041 0035 0.058 B8-5 03116 0.750
2803 2458 0.056 {049 0.107 TOTAL 0.7491 1.683 1,54 0143
FOTAL PROVIDED VOLUME: 0.107 acra-feal
PROVIDED VOLUME ESTIMATE
BASIN - B-2
AREA VOLUME
STAGE , INC CUM
1 facres] [acrefeet] | [acre-feet] |
2798 2378 0055 0000 0.000
2749 3095 0.071 D053 0063
2500 952 0991 1081 Q.144d
2301 4986 0.314 3.103 0 246
TOTAL PROVIDED VOLUME: 0.246 acra-fget
PROVIDED VOLUME ESTIMATE
BASIN - B-3
AREA VOLUME
STAGE 3 1HC Cun
3 lacres] [acre-feet) | [acre-feet
27es 3419 oarg 0.000 0000
2782 4313 PR O 0R9 0083
2783 5371 0.123 0111 G 200
2784 £33 0.152 ¢ 138 0 328
TOTAL PROVIDED VOLUME: 0.318 acre-faet
PROVIDED VOLUME ESTIMATE
BASIN - 84
AREA VOLUME
STAGE 2 iNC UM
i facres] [acre-faal] | [acrefeet}
2758 2153 004g 0 000 0000
2780 2aud 0.059 0.059 0.059
2770 3650 0.081 0480 3.13%
2771 4581 G134 0103 0241
TOTAL PROVIDED VOLUME: : 0281 _acredent E -
PROVIDED VOLUME ESTIMATE -
BASIN - B-5
STAG AREA VOLUME
£
“‘,‘ {BCIBS‘ BC::-?EEI Iac?:-mm
745 8320 (.11 0000 0000 .
2747 CRIE] 0228 £210 0210
2749 11724 0268 0249 0.459
2749 | 13573 [T 0312 | 0290 | 0.750
TOTAL PROVIDED VOLUME: 0.75¢0 acre-feet
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WOOQILPATEL ASSOCIATES, ING 12182005




VOLUME BREAKDOWN

PROVIDED VOLUME ESTIMATE )
BASIN - C-1 Dranage Sub-Basin Disturbance 100yr-2hr. 100_yr-2h:. Velume
AREA VOLUME Houndary Yalumes Areas (acres) Provved acii Required acf | Shonage ) Extess ¢
STAGE 2 INC CUM C-1 0.16456 0388
1] [acres] [acredeal] | Jacre-feet] c-2 1121 - 0.225 y —
Friis] 41928 C.086 0.000 B.0oD ) TOTAL Q2767 0613 03t i
=780 5112 0.917 a.107 0.107
el 6107 0.14D 0.139 0.236
282 7169 0.165 0.152 0.3588
TOTAL PROVIDED VOLUME: 0.388 acre-faet
PROVIDED VOLUME ESTIMATE
BASIN - C-2
AREA VOLUME
STAGE INC CUM . )
it facres) [acre-feer] | [acre-faet]
2754 1955 ¢ 045 0.000 0.000 .
2758 2712 0062 0.054 0.054
2756 3657 0084 Q.072 0127
2757 4885 0,112 0098 0.225
TOTAL PROVIDED VOLUME: 0.225 acre-feet
PROVIDED VOLUME ESTIMATE VOLUME BREAKDOWN ‘
BASIN - D-1 Dranage . Sub-Basn Disturbance 100yr-2hr. 100y--2hr. Volume
AREA VOLUME Boundary Volumas Areas [acres) Proved acit Reguired act Shoriage [ Excess +
STAGE INC Cuwm . ) G-1 - 0.1082 0227
1] 1Ber8ST | aere.fagy | Jacredeet] D-2 0.1594 0384
Ziag 2064 2.047 0.000 0.0G0 . . -3 02176 0.500
TS0 281D o085 D056 0056 . . .
2751 2699 0.085 0075 0.13% .
2752 4712 0.108 0.097 0227 TOTAL 0.4852 1.091 1.09 _0,001
TOTAL PROVIDED VOLUME: 0.227 acre-faet,
PROVIDED VOLUME ESTIMATE
BASIN - D2 - -
AREA VOLUME
STAGE INC CUM
) {acres} acre-feet} | [acro-feat]
2724 3734 0038 0000 000
2725 4728 0108 0097 0097 . .
2738 57499 G133 0121 D218 .
=727 6543 0,150 [RED 0 364 ‘ .
TQTAL PROVIDED VOLUME: 0,264 acre-feel
PROVIDED VOLUME ESTIMATE
BASIN - D-3 N
AREA VOLUME ¢
STAGE 2 INC CLM
[ facres| [acre-feet] acre-feel
2736 5188 0119 0000 0 000
3737 8505 0.140 0134 0134
2738 7928 0182 0.168 0300
2739 8180 D218 0200 0 500
TOTAL PROVIDED VOLUME: 0.500 acre-feat
PROVIDED VOLUME ESTIMATE VOLUME BREAKDOWN
BASIN - E1-1 . Crainage Sub-Basin Disturbance 100yr-2hr. 100yr-2hr. Volume
AREA VOLUME i Boundany Volumes Areas (acres) Proved ac/t Required act | Shortage / Excass +
STAGE I (acres] ING CUM E1 E1-1 0.1858 0.458
] [acra-feati | (acre deet] E1-2 0.2705 a64a
2724 $230 021 §.000 0000 E1-3 0.2350 0.532
2725 8163 0.141 0.131 Q131 El4 01654 0.391
2720 7160 0.163 ¢.152 0284
2727 8095 0.186 0.174 0 4568 TOTAL 0.8567 2.029 2. 0.618
TOTAL PROVIDED VOLUME: 0458 acredeel
PROVIDED VOLUME ESTIMATE
ot
BASIN - E1-2
: AREA, VOLUWE
STAGE N ING Ccum
H) lacres] [acre-faer] | [acre-feet]
2716 7154 (.164 0.000 0.0600
2717 8605 0.198 2.181 018t
2718 10153 0233 0.215 0396
2718 11781 0270 0252 0 848
TOTAL PROVIDED VOLUME: 0.648 acre-feet
PROVIDED VOLUME ESTIMATE
BASIN - E1-3
AREA VOLUME
STAGE 2 INC CUM
If] faces] _{acre-feat] | [acre-feel
2895 5080 g117 0.000 0000
2606 6852 160 0138 138
66y 8543 0196 0.178 0316
2608 10236 Q235 0248 0.532
TOTAL FROVIDED VOLUME: 0532 acedfest
PROVIDED VOLUME ESTIMATE
BASIN - E1-+4 ) .
AREA VOLUME ) .
STAGE - INC CUM -
] (acres] facre-feet] | [acre-feet] . .
PR 4385 DTS PRV 0 000 ’
2560 5165 0.119 0.108 {108
| 2681 6138 0.141 0.130 0238
2682 7207 0.165 0.1@_3 0391
TOTAL PROVIDED VOLUME: 0.391 acre-feet
PROVIDED VOLUME ESTIMATE VOLUME EREAKDOWN ' : |
BASIN - E2-1 Crainage Sul-Basin Disturpance 100yr-2hr. 180yr-2hr. Valume ‘
AREA VOLUME Boundary _ Volumeas Areas {acres) Proved acift Reqused acft | Shorage f Excess ¢
STAGE - tacres] ING CUM . E2 E21 0.2077 0.603
[acre-feet} | [acro-feet} § " . © . E2-2 2.3069 .- 0919 .
‘ ) T7iG_| 4399 G101 0.000 oood_ ||V . L £2.3 1862 0407 .. P UURPCIU [ -
- T et 5359 0.124 0,13 D112 TQTAL 0.7067 1.929 : 1.87 ©.059 =
712 6478 0.149 0.138 0249 .
27134 TET 0176 0.182 0411
27 oG5 0 208 0132 0603 Qo
TOTAL PROVIDED VOLUME: 2,603 avre-eel
PROVIDED VQLUME ESTIMATE ) PROVIDED VOLUME ESTIMATE
BASIN - E2-2 BASIN - E23
AREA chOLUME AREA VOLUNE
” s cu STAGE 2 INC cuM
f 7} lacres] facre-feat] | (acre-feet] o [acres] |acre-test) facre-test
BGa7 0.160 0000 0 00O ) 2682 3g78 0 0s1 0 000 0 000
8344 0,152 0178 0TS . 2603 5153 0118 0.105 0.105 .
5 amg 0223 c210 0,385 2884 B529 0150 0134 0239
2897 11588 0.266 Q247 0.632 . 2585 8110 £.186 G.168 0.407
2658 13358 0307 0,285 0018 EFatpnd
. TOTAL PROVIDED VOLUME: - 0. -
TOTAL PROVIDED VOLUME: 0,919 acrp-feet ] i 407 acre-legt

N D0 2054 Dveg Dt wdwenican vohat Gk i

WODDPATEL ASSOCIATES, INC. 12167008



PROVIDED VOLUME ESTIMATE VOLUME BREAKDOWN - .
BASIN - €3-1 Dramnagse Sub-Basin Disturbance 100yr-2nr. . 100yr-2hr. Volume
AREA VOLUME Bouhdary Volumes Areas (acres) Proved acft Requireg acft | Shortage f Excess 1
STAGE 2 INC CuUM E3 E3-1 0.1482 ¢.322 ,
%] facras] [acre-feal] | [acre-feerl
2711 2064 0.070 £.000 {.000 TOTAL 0.1482 0322 [e%H ¢.012
2712 4065 0093 0.082 .082
2713 5197 0.119 C.106 0.188
57 5458 0 148 5134 0.322
TGTAL PROVIDED YOLUME: 0.322 acre-feel
PROVIDED VOLUME ESTIMATE VOLUME BREAKDOWN
BASIN - F1-1 Drainags Sub-Basin Chsturbance 100yr-2hr. 100yr-2nr. Volume
AREA VOLUME Boundary Volumes Argas (acres) Proved acft Reguired acft | Shortage / Excess ¢ |
STAGE K (acres] INC CUM F1 F1-1 0.1618 0424
[ |acredeet | [acre-faen) Fi-2 0.1987 ¢ 452
2426 4563 D 105 Q0900 0.008 F1-3 0.2059 0483
2727 5553 0.327 0116 0.116 _=F1-4 01128 0.227
2778 6670 £.153 0.140 0256 TOTAL 06982 1.596 1.44 0.156
2728 7018 | 0.182 0167 0424
TOTAL PROVIDED VOLUME: 0.424 acre-feel
PROVIDED VOLUME ESTIMATE
BASIN - F1.2
AREA VOLUME
STAGE 2 INC CUM
] iacres| [acre-feet] | [acre-feel]
2710) 4881 0.112 0002 0.900
271 5044 0.139 0.126 0125
2712 7296 | T 0168 " ! 0153 - 0.279 -
2712 8656 0.189 0183 D 462
TOTAL PRbWDED VOLUME: 0.462 acre-feet B
PROVIDED VOLUME ESTIMATE
BASIN - F1-3
AREA VOLUME
STAGE INC CUM
i) [acres) facre-iel] | [acra-feet)
2665 5180 0119 0.000 £.000
2637 6353 0.146 0.132 G.132
2858 7624 0175 0.160 0293
2669 BIGG 0 206 0.150 0483
TOTAL PROVIDED VOLUME: 0.483 acre-feet
PROVIDED VOLUME ESTIMATE
BASIN - F1-d4
AREA VOLUME
STAGE 1 INC cuMm
iy facres] [agre-feey] ¢ [(acre-feel]
2606 1919 0.044 0 000 0 000
2687 2757 £.063 0 054 0.054
2568 373 0086 0074 0128
2683 4913 0.113 0095 0227
TOTAL PROVIDED VOLUME: 0.227 acra-feet
PROVIDED VOLUME ESTIMATE VOLUME BREAKDOWN
BASIN - F2.1 Drainage Sub-Basin Disturpance 100yr-2hr. 10Qyr-2hr. Valume
AREA VOLUME Boundary Volumes Arpas lacres) Proved acht Required act | Shonage } Excess »
STAGE I [acres| INC CUM F2 F2-1 04187 0240
[acre-feel] | [acre-feet] . F2-2 0.132% 0.254
2701 1923 (.044 (.000 0000 F2.3 0.0462 0075
2702 2906 0 067 0055 0 055 TOTAL 0.2978 0.568 05 0.068
2703 3987 0092 0079 0.135
2704 5172 0.115 0 105 0240
TOTAL PROVIDED VOLUME: 0.240 acre-feat
R PROVIDED VOLUME ESTIMATE
BASIN - F2-2
. AREA VOLUME
-STAGE 2 INC CUuM
" facees] [acre-feet] | [acre-feal]
2582 1841 0.942 0.000 0.000
2683 2965 0068 0.055 0055
2684 4269 0093 0.083 0.138
2665 5789 0.133 0.115 0254
TOTAL PROVIDED VOLUME: 0.254 acrg-fast
PROVIDED VOLUME ESTIMATE
BASIN - F2-3
i ARERA, VOLUME
STAGE 2 INC CUM
i il (acres) [acre-test] | [acre-feel}
2682 353 0008 000 0.000
2653 770 0.018 0.013 o013
2544 1302 030 0024 0Qar
2695 2011 ° 0 D46 0 038 0075
TOTAL PROVIDED VOLUME: 0.075 acre-feet
PROVIDED VOLUME ESTIMATE VOLUME BREAKDOWN
BASIN - F3-1 Drainage Sub-Basin Disturbance 100yr-2hr. 100yr-2hr, Voluma
AREA VOLUME Boundary Volumes Areas (acres) Proved acht Required acit | Shortags / Excess +
STAGE [nzl [acses] iNC cuM F3 F3-1 0.G2g4 0043
facre-faat] | {acre-feel] £3-2 0.1565 378
2724 178 0004 0000 0.0 TOTAL 0.1858 0421 0.41 0.0m
2725 410 0.009 Qour 0.007
2726 746 0.017 0.043 £.020
2727 127 0 029 0023 G D43
TOTAL PROVIDED VOLUME: 0.043 acrg-feet
PROVIDED VOLUME ESTIMATE
BASIN - F3-2
AREA VOLUME
STAGE o INC CUM
i1 facres] [acre-feel] | lacre-feel]
e . 2706 1932 0084 F 1 6600 | gooo- |0 _ . ... . e - e - e e -
i — 2707 5885 0086 G Gs5 6055 ) =
=708 36841 [l 0c78 0133
2708 [ 5786 0121 0105 0239
770 | 6815 0.158 0139 0378 _|&0aptild
0.378 acre-feat

TOTAL PROVIDED VOLUME:
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PROVIDED VOLUME ESTIMATE VOLUME BREAKDOWN

BASIN - G-1 Brainage Sub-Basin Distusbance 100yr-2hr. 'I 1DOyr—i='nr. Volume
AREA VOLUME Boundary Volumes Areas (acres) Proved acht Required act | Shonage / _Excess 2
STAGE z INC Cum G G-1 02570 0592
i facres] [acre-feel] | [acre-feet] .
2723 5168 0.142 G 000 £.000 TOTAL 0.2570 . 0.582 0.52 0.072
2724 7712 0177 0.159 0.159
2rl5 Q337 D215 0.186 G356
2726 11167 0257 C.236 0.532_“
TOTAL PROVIDED VOLUME: 0.592 acra-feet
PROVIDED VOLUME ESTIMATE VOLUME BREAKDOWN
BASIN - H#1-1 Drainags Sub-Basin Disturbance 100yr-2hr. 10Gyr-2hr. Volume
AREA VOLUME Boundary Volumes Areas {(acres) Proved acft Required ac | Shortage f Excess +
STAGE 2 INC CUM H1 H1-% 00547 0.094 .
i) [Br85] | |acratest] | facre-ieer H1-2 0.0307 0.044
2770 524 $.012 0.000 0.000 i H1-3 0.1655 0474
2771 1010 0023 0018 0018 H1-4 02362 05850
2772 1621 0037 0.030 0048 H1-5 0 2=_926 0.7467
2773 2383 0 055 QA6 0 094 TOTAL 0.7827 1,943 1.82 0,123
TOTAL PROVIDED VOLUME: 0.094 acra-feet .
PROVIDED VOLUME ESTIMATE PROVIDED VOLUME ESTIMATE
BASIN - H1.2 BASIN - H1-4
AREA VOLUME AREA VOLUME
STAGE 7 INC CUM 2 . NG CuM
%] [acres] {acre-feel] | [acradeel] ] lacres| facrefesi] Jacre-feet
2766 179 0004 0 000 0 0t0 5797 0156 0000 0006 .
2767 418 . 04010 0.007 0.007 . TE87 0.181 0168 0.169
2768 757 D017 0013 0.020 - o853~ 0208 "I 0194 " 0363 - as
2769 1339 o031 chzj 0.044 10280 0.236 0,922 0585
TOTAL PROVIDED VOLUME: ’ 0.044 acre-feel TOTAL PROVIDED VOQLUME: D.585 acre-feet
PROVIDED VOLUME ESTIMATE PROVIDED VOLUME ESTIMATE )
BASIN - H1-3 HASIN - H1-5
AREA VOLUME AREA VOLUME
STAGE INC CUM STAGE 2 INC CUM
acra-foel acre-feat acre-fee acre-feel
1 locres] | adeer] | [amefecy [t [acres] [agre-tont] facre-feet]
2735 3298 0076 £.000 {0000 2727 BBA1 0204 0.000 0000
2737 1158 0095 Q086 0088 . 2728 10158 0233 ¢.219 0219 .
2738 5083 0.117 0106 0192 2729 11488 0254 0.248 0467
27359 6118 0.140 0,129 0.321 2730 12876 0.296 (.280 0.747
2740 7208 0,165 0153 0474 \EF coralia .
TOTAL PROVIDED VOLUME: 0.747 acre-leet .
TOTAL PROVIDED VOLUME: 0.474 acre-feet
PROVIDED VOLUME ESTIMATE VOLUME BREAKDOWN
BASIN - H2-1 Orainage Sub-Basin Disturbanca 100yr-Zhr. 100yr-2hr. Volume
AREA VOLUME Boundary Volumes Areas {acres) Proved actt Required ac/t | Shorlage / Exgess ¢
STAGE 1] [acres) INC CuM : H2 H2-1 0.2605 0.624
[acre-teet] | facra-feel] L H2-2 02463 0.590
2772 6528 0.158 0000 0000 TOTAL 0.5068 1.215 1.2 0.01%
2773 8285 0130 0175 0.175
2774 8774 0.224 0207 0.382
2775 11346 (}360 [ 0242 0.624
TOTAL PROVIDED VOLUME: 0.624 acre-feel
PROVIDED VOLUME ESTIMATE
BASIN - H2.2
AREA VOLUME
STAGE 3 ING CUM
(i {acres] {acra-feet] i {acre-eet]
2789 6526 0150 0.000 0.000
2786 7846 0180 0.168 0.165
2787 H247 0212 0.158 0361
<788 10730 0246 0229 0.590 .
TOTAL PROVIDED VOLUME: 0.590 acre-feat
PROVIDED VOLUME ESTIMATE VOLUME BREAKDOWN
BASIN - 1-1 Orainage Sub-Rasin Disturbance 100yr-2hr. 100yr-2hr. Volume
AREA VOLUME Boundary Volumes Areas {acres) Proved acht Reguired acft | Shonage / Excess *
STAGE INC CuM ! -1 0.25565 0640
i [acres] [acrg-feat] | [acre-feat] ' .
2755 7532 0173 £ 000 000c TOTAL 0.2558 0.640 063 .10
2756 8664 0.199 Q.186 0.186
2757 9863 0225 0.213 0.399
2758 .11ﬁ3=2 0258 0.241 G640
TOTAL PROVIDED VOLUME: 0.640 acre-faet
PROVIDED YOLUME ESTIMATE VOLUME BREAKDOWN
BASIN - J-1 Drainaga Sub-Basin Disturbance 100yr-2hr. 100yr-2hr. Voluma
AREA VOLUME Baundary Yokimas Feeas (ages) Pioved actt Required acft | Shonace f Excess +
STAGE i INC CuM J J-1 0.1833 0.528
Il [acres)
[acre-feet] | [acre-feel] J-2 00881 0187
2755 3g32 ¢.0e8 0.000 0.0C0 TOTAL 0.2712 0715 068 0.035
2770 468G 0.108 0pag 0098 -
2771 HB67 0130 [REE] 0217
2772 6755 0.155 0143 0359
2173 7993 0.183 0.169 0528 g4 iicepiil]
TOTAL PROVIDED VOLUME: 0.528 acre-teat
PROVIDED VOLUME ESTIMATE
BASIN - J-2 '
AREA VOLUME
STAGE 2 INC cum
acras,
i L | [acre-feal] | [acre-leet]
2762 1736 0.039 0000 0.000
2763 2323 0.053 0.046 0046
2764 2026 0.06¢8 0.051 a.108
2768 3836 0.088 0079 0.187
TOTAL PROVIDED VOLUME: 0.187 acre-feel
PROVIDED VOLUME ESTIMATE VOLUME BREAKDOWN
BASIN - K.1 Drainage Sub-Basin Disturbance 100yr-2hr. 100yr-2hr. Voiume
_ AREA VOLUME . Boundary Volumes Argas (acres - Proved ac/t Raguired act_ | Shonaaa f Excass = . e et
R i I INC COM™ o b v BT K [ a5 0 ais e T G378 : - -
lacre-feet] | [acre-fael] : _
21:.? 4211 0.097 2000 0000 TOTAL 01575 0.378 029 o088
2158 5026 0.115 0106 0.106
o SU09 0136 0.128 D232
2710 E6860 0.157 0147 | 0378
TOTAL PROVIDED VOLUME: ) 0.378 acrg-feet
PROVIDED VOLUME ESTIMATE :
BASIN - L1 VOLUME BREAKDOWN
SraoE AREA VOLUME Drainage Sub-Basin Disturbance 100yr-2ns. 100yr-2hr. Valurne
1] [acres) INC -Cum Boundary volumas Araas {acres) Provad acit Required ac/ft | Shoriage / Excess ¢
- lacre-feet, acre-feat] L [ 00434 o037
2raa 1366 0.031 0 000 0000 L-2 0.1084 ~ 0188
2745 1age 0043 0.037 0037 . m TOTAL 0.1518 0225 0.21 0.015
i QORI
TOTAL PROVIDED VOLUME: 0.037 : ;cre—ieel
. .
PROVIDED VOLUME ESTIMATE
BASIN - L
AREA VOLUME
STAGE
i~ acres NG T
"l l t lacre-feel] | |acre-test]
2722 1003 0.023 0000 0.000
BEAR) 2630 G oay 0035 0035
2724 3288 0.075 0061 0036
2725 4723 0108 0.092 0,188
TOTAL PROVIBED VOLUME: ' . 0188 acre-feet
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PROVIDED VOLUME ESTIMATE

BASIN - M-1
ARES, VILUME VOLUME BREAKOOWN
STAGE 1 ] INC CuM Drainage Sub-Basin Disturbance 100yr-2hr. 100yr-2hr. Volume
] lacres] lacre-fael] | acre-teat Boundary Volumes Areas {acres) Proved ac/ft Required acift | Shonage / Excess *
27 2543 0058 4000 £.000 M M-1 0.1317 0.278
2722 3462 0079 0.068 068
2723 4509 0.104 0091 0.160 TOTAL 0.1317 278 02 2.078
2724 5737 0.132 0.118 0.278
TOTAL PROVIDED VOLUME: 0.278 acre-feet
PROVIDED VOLUME ESTIMATE
BASIN - N-1
AREA VOLUME WOLUME BREAKDOWN
STAGE 1] [ecres] WNC Cum Dranagn Sub-Bazin Disjurbance 100yr-2hr, 00y -2, “oume
[acre-teel] acra-feel] Bounaary Volumes Areas (acres) Proved acil Required acift | Shortage J Excess =
2691 4188 0.086 0009 0.000 [ N-t 0.1886 0.422
2692 5407 0.124 0.110 0110
2692 6750 0,155 €.140 0250 TQTAL 0.1886 0.422 0.4 0022
TBE 8317 0,169 0.472 0422
TOTAL PROVIDED VOLUME: 0422 acrefect
PROVIDED VOLUME ESTIMATE
BASIN-0-1
AREA | YOLUME VOLUME BREAKDOWN
STAGE " [acres] INC cuM f . Drainage Sup-Easm Dislurtiance 1605r-2hr. 100y 28 Volume
el lacra-feet] | [acre-taet] Boundary Volurses Afeas (acres) raved acft Required ac/ft | Shoriage /Excess *
2676 817 0015 C 000 0900 ' ! 'O 0.C281 1 0.022 LI : T !
2677 1226 0028 0.022 0023
— TOTAL £.0281 0.023 oo 0.013
fRTEETY
TOTAL PROVIOED VOLUME: 0.023 acra-feel )
PROVIDED VOLUME ESTIMATE
BASIN - P-1
AREA VOLUME VOLUME BREAKDOWN
STAGE "y (acres] NG cus Dranage Sub-Basin Oisturbance 100y¢-2he. 100ye-20r. Volume
acre-feel] | [acra-feel Baungary Volumes Argas (acres, Proved ac/t Required acsti | Snortage / Excess +
o 3682 0085 0000 0000 A P 0.1049 0.095
272 4568 0,105 0095 0.095
PE— TOTAL 0.1049 0.085 003 0015
T dopidl
TOTAL PROVIDED VOLUME! 0.085 acre-teet
PROVIDED VOLUME ESTIMATE
BASIN - Q-1 VOLUME BREAKDOWRN
AREA VOLUME Orainage Sub-Basin Disturpance 100yr-Zhr. 100yr-2hr. Volume
STAGE w1 [acres] INC Clm Boundary Valumes Areas (acres) Proved ac/ft Required acft | Shonage / Excess &
- acre-feet] | [acre-feat Q Q-1 0.0627 0.055
2764 2082 0048 0.000 0.000 . Q-2 0.0647 8.056
755 2752 0.063 Q55 0055 Mo EERT} Q-3 01693 815
TOTAL 0.2067 0268 024 0428
TOTAL PROVIDED VOLUME: 0055 acre-faet
PROVIDED VOLUME ESTIMATE
BASIN - O-2
AREA VOLUME
STAGE N INC CUM
[ facres] [acre-feel] | [acre-faal
2748 2053 0047 0.000 0000 1§
7750 2818 G 065 0056 0055 BT& A
TOTAL PROVIDED VOLUME! 0.056 acrg-feet
PROVIDED VOLUME ESTIMATE
BASIN - Q-3
AREA VOLUME
STAGE ING CUM
[ﬂ2] [acres| [acreeat] | [acre-teet] §
2714 6245 0.143 0000 0.000 | 707deRud
2745 7374 0.169 0.156 0.156
TOTAL PROVIDED VOLUME: 0.156 acre-feat
PROVIDED VOLUME ESTIMATE
BASIN - R-1 VOLUME BREAKDOWN
AREA VOLUME Drarage Sub-Basin Disturbance 100yr-2hr. +00yr.20r. Volume
STAGE 1 [acres] ING CUM Boundary Volumes Areas {acres) Proved acit Required acift | Shortage / Excess *
_ acre-feet! 1 {acre-teel R R-1 a.o818 0072
qra 2722 0.062 Q000 0.000
2775 3568 Q.087 072 0avz 10 deplty TOTAL 00818 Q072 Q.07 0.002
TOTAL PROVIDED VOLUME: 0.072 acre-feet
PROVIDED VOLUME ESTIMATE
BASIN - 5-1 VOLUME BREAKDOWN
. AREA VOLUME Drainage Sub-Basin Disturbance * 100yr-2hr, 100yr-2hr, Volume
AGE Ty lacres] INC Cum Bouncary Volumes Areas (acres) Proved acff Required ac/t | Shortage / Excess +
{acro-leati 1 {acra-teat] 51 0.0606 0.054
2775 2030 0.047 0.0G0 0 0G0
2776 2639 0.051 0054 0.054 _|1.0"gapnid TOTAL 0.0606 0054 0.02 0.034
TOTAL PROVIDED vOLUME: 0.052 acre-feel ’
Retention Volume Caleulations: Sereno Canyon
Disturbance Calculations:
VOLUME BREAKDOWN TOTALS
Slte Gross Area: Drainage Sub-Basin Distuchanca 10Qyc-2nr, 100ye-2he, Voluma
14,388 .631.5541 5q. Ft. . . ] Boundary Volumes Areas (acfes) Proved ac Requireg acift | Shortage / Excess t
L L3R03 e A TR L e et 41 211 - A12 02547 0h7d" = | D53_. . t~. - 0044 - :
h ) : - - - A2 21 A2-3 G 4RSS 1251 1.62 2031
Basin Disturbance; 8 B1.B5 G 7491 1683 1.54 0143
B4 A C Ci-C2 02767 DET3 051 $.103
i 2 D1-D2 0 4882 1.091 1.09 0001
Bisturbance: E1 E1-1-E14 0 8567 2024 201 o019
2.55% E2 E2.1-E£27 0.7007 1,929 187 0.058
E3 E3-1 0 1482 0.322 0.31 gz
F1 Fi-1-F14d 0.6992 1,596 1,44 a.156
Fz F2-1.F2.3 02978 0 568 0.5 0.088
F3 F3-1-F3-2 01858 0421 041 0.0%1
G G1 0.2570 0.592 0.52 0072
H1 H11-Hi3 07877 1.843 1.82 0123
H2 H2-1-H2-2 0.5088 1.215 1.2 0015
! 1 02556 0.640 063 D010
J J1-J2 0.2713 0.715 088 9035
K K1 01575 0378 029 Qo83
L Li-12 D.1518 0.225 o023 05
M M1 01317 0378 02 0078
N Al 0.1886 0422 04 G022
Q 1 0.0281 0023 o0 0013
2 P 0.1045 0.095 0.08 0015
o] 1-33 02967 0268 0.24 Q023
o ) R R1 00819 g9.072 0.07 0.062
Basin tocations & votumes are conceptual & are supject R St 0.0606 0 054 002 0034
to change with Final improvement Pian Design. TOTAL 8.4149 18.798 176 1.156
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PLATE1
 Vicinity Map
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- PLATE 1A
Phasing Map
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PLATE 2

Flood Insurance Rate Map (FIRM)
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PLATE 3

Soils Classification Map
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PLATE 4
404 Washes
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PLATE 5

Color Topographic Aerial Photograph



PLATE6

Off-Site Watershed Area Map



PLATE 7

Pre-Dev'eloprﬁent Drainage Site Plan



- PLATES

Pre-Development Grading and Drainage Plan




PLATE 9

Post-Development Drainage Site Plan




" PLATE 10

Post-Development Grading and Drainage Plan



