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INTRODUCTION

-

This Conceptual Master Dramage Report has been prepared to meet the master drainage plan
requirements, mn accordance with the City of Scottsdale development crnitenia for the proposed
McDowell Mountam Back Bowl Project (Back Bowl) The Back Bowl project 1s a planned 330-
acre residential subdivision located m the northeastern portton of Scottsdale, Arizona Thus report

presents the hydrological and hydraulic modeling and storm water storage requirements

The Back Bowl 1s located in Section 11, Township 4 North, Range 5 East The site 1s currently
an assemblage of undeveloped parcels bound to the west by the existing Sonoran Crest
Development (122™ Street alignment), to the east by the 128" Street alignment, to the north by
the Happy Valley Road alignment, and to the south by the McDowell Mountain Sonoran
Preserve Access to the development 1s planned from the west via the 2 -mile section roadway,

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

The Back Bowl 1s a proposed custom lot sub-division, nestled at the northern base of the
McDowell Mountains The development includes approximately 121 lots ranging 1n size from 2
to 3 acres and a Clubhouse with amenities such as jacuzzis, pools, water falls, and restaurant
facilittes  Interpretive trails and scattered pocket parks with water features will also be

mcorporated 1nto the site plan

WOOD/PATEL 1 Conceptual Master Drainage Report
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20 GENERAL LOCATION AND DESCRIPTION

21

22

Site Features

The proposed project hies m the northern planning section of the City of Scottsdale The
site drains from the south to the north Elevations range from 2,830 1n the south to 2,675
feet in the northeast Vegetation 15 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 Mancopa County, Arizona and mcorporated
areas, Map Numbers 04013C1255F and 04013C1260E, dated July 19, 2001 indicates the
site 1s within Zone “X” (shaded), and Zone ‘D™

Zone “X” (shaded) 1s defined by FEMA as follows
Areas of 500-year flood, areas of 100-year flood with average depths of

less than 1 foot or with drainage areas less than 1 square mile, and

areas protected by levees from 100-year flood

Zone “D” 1s defined by FEMA as follows

Areas in which flood hazards are undeternuned

The location of the parcel relative to the FIRM panels 1s 1llusirated on Plate 2 — Flood

' Insurance Rate Map (FIRM)

S g S
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HYDROLOGY

31

32

33

Methodology

The US Army Corps of Engineers’ HEC-1 hydrologic model was utthzed to compute
the pre- and post-development 100-year, 6-hour storm runoff discharge rates The
preparation of mnput data necessary for the computer analysis included definition and
measurement of the drainage sub-basims, assignment of soil curve numbers and
calculations of the proposed impervious factors The City of Scottsdale modeling
procedures were followed as outlined i Chapter 2 of the City of Scottsdale Design

Standards and Policies Manual

Provided below 1s a more detailed explanation of the method utilized to compute the
defimtion of drainage sub-basins, determmation of soil curve numbers and impervious

percentages for the study area and the selectron of the design ranfall event

Dramage Sub-Basins

321 Offsite Contribuitng Areas
USGS quad maps with 20-foot contour interval topography were utilized to
define the dramage sub-basins for the offsite portions of the dramage areas

Refer to Plate 3 for the drainage sub-basins

322 Onsite Contributing Areas
Digital topography with [-foot contours was used to define the shape of the
onsite drainage areas Plate 3 provides the location of onsite dramage sub-basins

and concentration points

Soil Curve Numbers

Sotl curve numbers for the HEC-1 models were calculated based on pubhished guidehines
and engineening experience for the type of soils present within the drainage sub-basins
Figure 2 2-19 ‘Runoff Curve Numbers tor Urban Areas” located 1n the Cuty of Scottsdale

Design Standards and Policies Manual was used to determne the so1l curve number

The cover type and hydrologic condition were estimated as desert shrub areas with poor

hydrologic conditions Runoff curve numbers of 77, 85, and 88 were used resbectwely,

e - e —— e ]
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for the corresponding soils groups B, C, and D that occur within the watershed area  See

Appendix A for the curve number sclection

Impervious Area

Impervious percentages were determuned for each sub-basin for the developed condition
HEC-1 models Presently no development consists on the site  For the onsite developed
conditions, mmpervious percentages were calculated utilizing the “Percent of Impervious
Area vs Dwelling Units/Acre” (Figure 2 2-16), as contamed wn Chapter 2 of the Cuty of
Scottsdale Drainage Design Standards and Policies Manual Based on the lot sizes, an

impervious percentage of 12 percent was used for the developed areas

Rainfall Event

The precipitation amount for the 100-year, 6-hour return period was obtamned from
NOAA Atlas 2 Volume VIII maps located 1n the City of Scottsdale Manual A copy of
this map 1s mcluded in Appendix A The total calculated 100l-year rainfall depth was
3 37 inches for the 100-year, 6-hour rainfall event

Onsite Detention

According to the City’s Dramage Ordinance, all runoff generated from the developed
portion of the site must be managed and the peak discharge rate from the site reduced to
at least pre-development values However, since the property 1s located within the lower
desert landform of the Environmentally Sensitive Lands Ordinance, storing the 100-year,
2-hour storm event would require storage basins that would severely impact natural
vegetation and the rural “feel” of the area With the development being sparse i nature
at approximately 0 5 dwelling units per acre and no mass grading being proposed, post-
development flows are only shghtly higher than pre-development flows It 1s our
understanding that the site qualifies for a storm water storage waiver, therefore online
detention basms, located immediately upstream of culverted roadway crossings are
proposed to reduce the post-development flows to at or below the pre-development flows
for all concentration points The smaller basins situated adjacent to the project boundary
were not mcluded in the HEC-1 analysis as their developed stormwater runoff 1s
neghgible Please refer to Appendix E for the 100-year 2 hr detention volume

calculations for all detention basins

4 Conceptual Master Dratnage Report
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40 PROPOSED DRAINAGE SYSTEMS

41

43

44

4.5

Identification of Major Drainage Courses
There are no washes on the site with an anticipated 100-year flow of 750 cfs Therefore,

no washes will be categonzed as a Vista Corndor

Drainage System Requirements

The existing dramage patterns will be maintained n their natural location and condition
where possibie  The site 15 bemng developed as targe custom lots Therefore, as lots are
developed individual lot engmeers need to provide dramnage documentation to

substantiate the development of the lot

Fasement Requirements
Where flows from the 100-year storm event are greater than 50 cfs, natural area open

space (NAOS) drainage easements have been provided

Roadway Crossing Requirements

In all cases the depth of flow over streets 1s in accordance with City of Scottsdale Flood

Plain and Dranage Ordinance

Mamntenance

Ongomg mamtenance of the designed or recommended drainage systems 1s required to
preserve the design integnty and purpose of the drainage system Failure to provide
maintenance can prevent the dramage system from performing to 1ts intended design
purpose and can result in reduced performance It 1s the responsibility of private
developers, homeowner associations, etc for factlities on private property, within all
drainage easements, private streets, and night-of-ways unless accepted by the City for
maintenance A regular mamtenance program 15 required to have drainage systems
perform to the level of protectton or service as presented n this report and the project’s

plans and specifications

v
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60 CONCLUSIONS

1

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

zones as shownt on Plate 2

Drainage cormdors have been designated for the identified washes 1n accordance with the

appropriate City of Scottsdale ordinance requirements

The differences of the peak flow rates for the pre- versus post-development conditions for the
100-year, 6-hour storm event i1s negligible m mstances where the post-development flows

have increased over the pre-development conditions

it 15 being proposed that 1n hieu 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 will be submtted to the
City of Scottsdale

The design of hydraulic structures are to be based on generally accepte{d engineering practices

and 1n accordance with City of Scottsdale requirements

On-going mamtenance 15 requred for all dramnage systems mn order to assure design

performance

[

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

elevation

S ———
WOOD/PATEL . Conceptual Master Drainage Report

for McDowell Mountain Back Bowl



70 REFERENCES

City of Scottsdale, Design Standards and Policies Manual Chapter 2 Drainage, December,
1999

Flood Control District of Maricopa County, Dratnage Design Manual for Maricopa County,
Arizona Volume [ — Hydrology, revised January 1995

Flood Control District of Mancopa County, Drainage Design Manual for Maricopa County,
Arizona Volume Il — Hydraulics, January 28, 1996

-

U S Ammy Corps of Engmeers, HEC-1, Flood Hydrograph Package, June 1998

U S Army Corps of Engineers, HEC-RAS, Version 3 1 2, Apnil 2004

WOOD/PATEL

9 Conceptual Master Drainage Report
Jor McDowell Mountain Back Bowl



APPENDIX A
HEC-1 Input Parameters



®

Flood Control District of Mancopa County

BACKBOWL -
Rainfall Data

Page 1 12/14/2004
Prnmary Zone Number 7 Latitude 00 Elevation 0
Short Duration Zone Number 8 Longiude o0
Paint Values (in)
Duration 2-Yr 5Yr 10-Yr 25-¥r 50-Yr 100-Yr
5MIN 038 046 052 080 066 073
10 MIN 057 070 078 09 i01 11t
15MIN 070 087 099 116 129 143
30 MIN 092 116 133 156 175 194
1 HOUR 112 143 164 195 219 242
2 HOUR 127 162 187 221 248 274
3 HOUR 138 175 20 238 287 296
& HOUR 157 200 229 271 304 337
12 HOUR 181 2N 2 66 315 353 301
24 HOUR 205 262 302 a58 402 445

Joe Hydralogy

(raindata)
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Isopiuvials 100 Year 6 Hour Prec
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Egnoﬂ Curve Numbaers for Urban Areas!

Avewﬁge % Curve humbars tar
Cover type and hydreddgae condition impenibus hydrologie soll group

Area?
A B C D

s

FuBbly developad urtan aress with vegelation established

Opan space {lawns, parks, golf courses cametanes, ot J

Paor conddion (grass cover lass (het 50%) 68 T3 g5 a9
Fair conghion (grass cover 50-75%| . 44 63 TH 84
Good conditcn (grass cover geaaler than 75%) - 35 61 74 BO
imparvioys sraas.
Paved parking ¥ois o drinmedys €hC.
{excid nght-ol-way) - - g8 98 o8 9B
Slsats ang foads
faved, curbs and storm sewer (Gxckd nghl-of-way) . 98 98 88 58
Paved, open dihces fncluding Aght-of-way} .. . B3 #9 82 93
Gravel {inchuging rght-of-way} . . . 7 85 g8 o
Dig (Inciuding rigihd-of-way) - . 72 8#82 47 &9
Westemn desort urban areds
Natural desert Jandscaping (pervious areas onky) 63 77 85 88
Anfficlad desert lardfscaping {ETpotvious wead baner,
desart shrut: with 1 % 2-inch sand or graval muich sod
basin borders) .. - 98 S5 96 96
Uiben districts.
Cormanercral and businsss - a5
Townhouse duplaxes 65 Zoohsante
Mart-Family - . :L1
Residertal districts by average Iot 6ze  (Sed Fourg 2 2 16}
Dovealoping Urban Areas
Meareely graded areas
(pervials araas anly, no 'ﬂagmaumﬁ - 77 35 91 84

Yacenrage rnof! condion, and Iy = 8.2%; Table 2-23, 210 VI TRES, Second Ed. Junw 1988

&Tha averaga percat Impanous araa shown was usad 1o dovelops the comashe Ci's Oar assumpdiong arw a5 ballaws
wnparviols araéap Bre directly connectad 1o the dramage sysiem, enpstvous arees have 4 CN of $8, and pannow areas
are considared aquivalant 10 opan SpRoe in good hydmobme condion {not apphcable in Scottsdade)

3Gy shon sre aquanvalend to thase of paature. Campemta CN's may be computed for gther comixnalions of cpon space
caves typa

4Compoarte CH's for naturd desan lardscaping shoukd be comeuied based on the impemows aroa parcandage {CN « 98)
and tha parnous anes GH. The pervions ares NS are assdmed aquivaient bo deaarnt sheub in poor Frpdrotogae condition

SComprsis GHa Lo use for the deskgn of 1emparery measunas dunnig grading and constructon ahoud be computed based
o the dagres of developmednt {impervicuy araa parcentaga) and 1ha GN's for tha nevwly graded pervieus araas

FIGURE 2.2-19

Runoff Curve Numbers for Urban Areas!
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Runoff Curve Numbers tor Arid and Semiard Rangelands?

Curve numbers tor

Cuver typa and hydrologic condiion Hydrologic hydrologic sail group

Conditlon
A B C D

Herbacaous - mixture of grass, weads, and Poor 80 87 93
fow-growing brush, with trush the manor Falr 71 B1 89
slsmant Good 62 T4 B85
Oak-aspen - mourgam brush mixture of oak brugh, Poos & 74 79
aspan, mouhian mahogdany, bitter bnish maple, Falr 48 57 63
and other brugh Good WD 41 468
PRIpCN-Junpes - palyan, unped, of bodh, Poor 75 BS 89
grass undarsiory Fair 58 73 80
Good a1 7
Sagebrush with grass understory Poor 67 80 85
Far 5 63 0
Good 35 47 55
Desert shrub - major plants include safthush Poor 6 77 B85 88
greasewoa], crecsotebush, hlackbnush bursaga, Far 55 72 Bl B&
palo verde, mequra, and cactus. Good 49 &R 79 B84

M\-mga amolf conde’on, and 13 » 0 25, Tahla 2 24, 210-VETRSS, Socond Ed  Juna 1988,
2Popr <30% ground cover (Mter grass, and brush oversdory)

Fair 30 to 707% ground cowar (not applicable in Scopsdaka)

Gt »T0% greund cover {nod applicalia In Scokledate)
v Numbera 1of group A have bean daveloped ondy for desent shiub.

FIGURE 2.2-20

Runaft Curve Numbers for And and Semiand Rangelands!
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McDowell Moutain Back Bowl
Online Detention Volumes

Sub-Basin A1
AREA VOLUME
STAGE INC CuUM
(ft2) (acres) {acre-feet)| (acre-feet
2755 437 0010 0 006 0 000
2756 1782 0 040 0025 0025
2757 3113 0071 0 056 0081
2758 4788 0110 0 091 0172
TOTAL PROVIDED VOLUME 017 acre-feet
Sub-Basin A2 l
AREA VOLUME
STAGE INC CUM
(#2) (acras) (acre-feet)| (acre-feet)
2757 71 0002 0000 ¢ 000
2758 406 0 009 0005 C 005
2759 1038 0024 0017 0022
27580 2176 0G50 0037 0059
2761 3483 0 080 0085 '| 0124
2782 7789 0178 0129 0 253
TOTAL PROVIDED VOLUME 0 25 acre-feet
Sub-Basin B
AREA VOLUME
STAGE INC Cum
(ft2) (acres) (acre-feet}| (acre-feet
2779 662 0015 0 000 ¢ 000
2780 1865 0043 0025 0029
2781 3305 0076 0 059 0088
2782 5175 0119 0097 0186
2783 7801 0174 0147 0332
2784 10263 0238 0205 0537
TOQTAL PROVIDED VOLUME 0 54 acre-feet
Sub-Basin C
AREA VOLUME
STAGE INC CUM
(f2) (acres) (acre-feet)| (acre-feet)
2779 211 0005 0000 0000
2780 1232 0028 0017 0017
2781 2680 0082 0045 0 061
2782 4153 0095 0078 0140
2783 6614 0152 0124 02863
2784 10181 0234 0193 0 456
TOTAL PROVIDED VOLUME 0 46 acre-feet
Sub-Basin D
AREA VOLUME
STAGE INC CUM
(#2) (acres) {acre-feet}| (acre-feet
2739 91 0002 0 000 0 000
2740 1528 0035 0018 0019
2741 3160 0073 0 G54 gav2
2742 5156 0118 0 085 0168
2743 7491 0172 0145 0313
TOTAL PROVIDED VOLUME 0 31 acre-feet
Sub-Baswn E1
AREA VOLUME
STAGE INC CUM
(f2) (acres) {acre-feet)| (acre-fest)
2694 25 0001 0000 0 000
2695 843 0019 0010 G010
2696 2627 G 080 0040 0 050
2697 5367 0123 0092 0142
2698 8611 0198 01860 0302
. 2699 12335 0283 0240 0542
- T - 7 -7 2700 17669 0°406 0344 " 0887 e oy T -
TOTAL PROVIDED VOLUME 0 89 acre-feet
Sub-Basin E2
AREA VOLUME
STAGE INC CUM
(fte) (acres) (acre-feet)| (acre-feet)
2693 235 0 001 0 000 0 000
2694 588 0013 ¢ 007 0 007
2695 4722 0108 0 061 0 068
2696 8159 0210 0159 0227
2697 14440 0331 0271 0498
2698 20604 0473 0402 0 900

TOTAL PROVIDED VOLUME

n \2004\042054'projectsuppertthydrcispreadsheetsipondingvolumes x!is\Sheet!

0 90 acre-feet




McDowell Moutain Back Bowl
Oniline Detention Volumes

Sub-Basin E3
AREA VOLUME
STAGE INC CcUuM
(fr2) (acres) {acre-faet)| (acre-feet)
2700 400 0009 0000 0000
2701 1352 0031 0020 0020
2702 2856 0 066 0048 0 088
2703 5049 0116 0091 0159

TOTAL PROVIDED VOLUME

0 16 acre-feet

Sub-Basin F1
AREA VOLUME
STAGE INC CUM
("2) (acres) {acre-feet)] (acre-feat)
2696 98 0002 0000 0000
2697 584 0013 0008 0908
2698 1694 0039 0026 0034
2699 3800 0 087 00863 0 087
2700 9470 0217 0152 0 249
TOTAL PROVIDED VOLUME ¢ 25 acre-feet
Sub-Basin F2
AREA VOLUME
STAGE INC CuUM
ft2 acres
("2) ( : {acre-feet)| (acre-feet)
2701 g3 0002 0 Qoo 0000
2702 545 0013 0 007 0 007
2703 1341 0031 0022 0 028
2704 3126 04Q72 0 051 0080
2705 5640 0129 0101 0181

TOTAL PROVIDED VOLUME

0 18 acre-feet

Sub-Basin F3
[ AREA VCOLUME
STAGE INC CUM
(f12) (acres) (acre-feet)| (acre-feat)
2720 Q 0 000 0000 0 000
2721 192 0 004 0002 0 002
2722 8Q8 Q019 Q011 Q014
2723 1908 0044 0 031 0 045
2724 3380 0077 0 0690 0105
2725 5225 0120 0 098 0 204
TOTAL PROVIDED VOLUME 0 20 acre-feet
Sub-Basin G
AREA VOLUME
STAGE INC CUM
(ft2) (scres) {acre-feet){ (acre-feet)
2745 44 0 001 0000 0000
2746 305 0 007 0004 0 004
2747 871 0020 0014 0018
2748 1786 0 041 0048 0052
2749 3136 0072 0092 0110

TOTAL PROVIDED VOLUME

0 11 acre-feet

Sub-Basin H1
AREA VOLUME
STAGE INC CUM
(f2) (acres) {acre-feet)| (acre-feet)
2785 69 Q 002 0300 0 Q00
2766 270 0 006 0004 0004
2767 698 00186 0011 0015
2768 1485 0 034 0025 0 040
2769 2655 0 061 0048 0088
2770 4775 0110 0085 0173
R h T - 2771 6819 Q157 0133 0308 [l = -
b

TOTAL PROVIDED VOLUME

0 31 acre-feet

Sub-Basin H2
AREA VOLUME
STAGE INC Cum
(f2) (acres) {acre-feet)! (acre-feet)
2771 192 0 004 0000 0 000
2772 1598 0 037 0 021 0024
2773 53561 0123 0080 0100
2774 8349 0192 0157 0258
2775 12231 0281 0238 0494
2776 16738 0 384 0 333 0827
TOTAL PROVIDED VOLUME 0 83 acre-feet

1 2004\04 2054 projectsuppartihydratspreadshests\pandrgvalumeas xig\Sheat1




McDowell Moutain Back Bowl
Online Detention Volumes

Sub-Basin |
AREA VOLUME
CUM
STAGE (#2) (acres) INC
(acre-feet){(acre-feet)
2755 272 0008 0000 0 000

2756 2462 0 057 0031 0031
2757 6002 0138 0097 0129
2758 10089 0232 0185 0313
2759 14432 0331 0281 0 595

TOTAL PROVIDED VOLUME 0 59 acre-feet

1 - ~ -
. - - -

n 2004042054 projectsupponyiydroispreadsheets\pondingvolumes xisiSheatt
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.

.

*

-

PP L L T TR I TR IR )

FLCOD HYDROGRAPH PACKAGE (HEC-1)
JUN 1998
VERSION 4 1

RUN DATE 12MAY0S TIME 17 12:19

.
.
.
.
»
-
-

X X XXXXXXX poosed X
X X X X X XX
X X X X X
NOCIXXX XXXX X HIOK X
X X X X X
X X X X X X
X X X000 XAXXX XXX

THES PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 YMNOWN AS HECL (JAN 73)

R T A T

.
U S ARMY CORPS OF ENGINEERS -
HYDROLOGIC ENGINEERING CENTER *
£09 SECOND STREET -

DAVIS CALIFORNIA 95616 *
(916) 756-1104 .

.

+

LR R e

HEC1GS HECIDB AND HEClKW

THE DEFINITIONS OF VARIABLES RTIMP- AND RTIOR- HAVE CHANGED PROM THOSE USED WITH THE 1973 STYLE INPUT STRUCTURE
THE DEFTHITION OF -AMSKK ON RM-CARD WAS CHANCED WITH REVISIONS DATED 18 SEP 81 THIS IS THE FORTRAN77 VERSION
NEW OPTIONS DAMBREAK OUTFLOW SUBMERGENCE SINGLE EVENT DAMAGE CALCULATICN DSS WRITE STAGE FREQUENCY

0SS5 READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE GREEN AND AMPT INFILTRATION

KINEMATIC WAVE NEW FINITE DIFFERENCE ALGCRITHM

HEC 1 INPUT
LINE ID 1 F) 3 4 5 5 7
1 ID HEC-1 MODEL FOR MCDOWELL KWOUNTAIN BACKROWL
2 in 100 YERR 6-HOUR STORM
3 1D RAINFALL FROM NOAA ATLAS
4 1D S5CS CURVE NUMBER SOIL LOSS PARAMETERS
5 D KINEMATIC WAVE HYDROGRAPH ROUTING
(1 In EXISTING CONDITIOHS
7 ID
[:] ID PREPARED BY WOOD/PATEL 8 4 2004
9 Ib FILE HAME EX-100 DAT
10 b
*DIAGRAM
11 IT 2 2000
12 10 5
13 Jo oL
14 P 73 1 42 2 42 374 2 96
15 KK Al
16 XM RUNOFF FROM SUB BASIN Al
* 1
17 BA [12:R}
18 LS -1 ]
19 UK 260 0258 15 100
20 RE 3520 013 045 TRAP 15 5
21 KK A2
22 ™ RUNCFF FROM SUB HRASIN A2
23 Bi 036
24 LS a8
a5 UK 215 035 15 oo
26 K 2000 02 045 TRAP 15 3
27 KK B
28 ™ RUNOFF FROM SUB BASIN B
29 BA 077
k1 LS as
11 UK 400 025 15 100
3z BRX 2410 024 045 TRAP 1s S
3 KK C
kES M RUNOFF FROM SUB-BASIN C
35 BA [rx]
15 LS 88
kR UK 250 023 15 100
iB RK 1570 017 045 TRAP 15 5
3% KX D
40 i RUHCFF FROM SUD BASIN D
41 BA 034
42 LS L.}
43 UK 00 02 15 100
44 RK 1435 014 045 TRAP 15 H
HEC-1 INPUT
LINE 1D 1 2 3 4 5 & T
45 EX El

37

PAGE 1

PAGE 2



INPUT
LINE

ND

15

46
47
48
49
50

51
¥
51
54
55
56

57
58
59

&0
61
E2

63
64
65
&6
67
68

639
70
71
73
73
74

15
76
7
78
79
80

31
2
a3
B4
85
-1

LINE

B7
1]
B9
20
91
92

o3
94
95
96
97
98

95
100
101
102
103
104

105
106
107
108
1058
119
111

v)

EAGRFYER REREE

BA
LS
uUx
BEK

XK

BA

UK
RK

BA
Ls
UK
RK

KK

BA

UK
RK

iy

XK
™
BA
LS
UK
RK

KK
™
BA
LS
UK
RK

KK
KM
BA
LS
UK
RK

KX
M
BA
Ls
UK
RK
zr

SUB-BASIN El
15 100
045 ‘TRAP

SUB-BASIN E2

15 100
045 TRAF

COMBINE SECTIONS E1 AND E2

CLEAR HYDROGRAPH STACK

RUNOPF FROM
961
1]
400 02
2050 013
€2
RUNCFF FROM
046
as
200 02
2370 013
COMBE
i
CLEAR
&
E3

RUNOFF FROM
007

£8
175 025
750 031
Fl
RUNOFF FROM
4l
as
225 o8
1500 012
F2
RUNOFF FROM
014
Ba
200 [DF]
1440 o028
F3
RUNOFF FROM
013
88
225 0l
850 026
1 2

G
RUNCFF FROM
Q17

-1.)
400 025
720 023
H1
KUNOFF FROM
059
as
3175 025
1110 o1y
H2
RUNOFF FROM
672
a8
400 035
3460 o1y
1
RUNOFF FROM
025
:1:]
225 02
2100 036

SUB-BASIN E3

15 100
045 TRAP

SUB BASIN F1

15 100
q45 TRAP
SUB BASIN F2
15 100
S TRAP
SUB-BASIN F3
15 100
045 TRAP
HEC 1 INPUT
3 4 5
SUB-BASIN G
15 100
045 TRAP
SuB BASIN H1
15 100
D45 TRAP

SUB-RBASIN H2Z

15 100

UAS TRAP
SUB-BASIN [

15 100

045 TRAP

SCHEMATIC DIAGRAM CF STREAM MNETWORK

ROUTING

CONNECTOR

Al

{ --») DIVERSION OR PUMP FLOW

(«<- -} RETURN OF DIVERTED OR PUMPED FLOW

15 5
15 5
15 5
15 5
15 5
15 S
6 7
15 E)
15 5
is 5
15 5

10

PAGE

i}



21 A2

27 B

a3 C

39 D

45 El

51

57 COMBE

60 CLEARR

63 E3

69 Fl

75 2

a1 F3

a7 G

93

99

105

{***} RUNOFF ALS0O COMPUTED AT THIS LOCATION

PR T )

-
- FLOOD HYDROGRAPH PACKAGE (HEC 1)
- JUN 1998

VERSION 4 1

-

* RUN DATE 12MAY0S TIME 17 12 19

*

L S )

I R L R R LR R R R AT AL AR R T

HEC 1 MODEL FOR MCDCWELL MOUNTAIN BACKBOWL
100 YEAR 6-HOUR STORM

RAINFALL FROM NOAR ATLAS

5CS CURVE NUMBER S0IL LOSS PARAMETERS
KINEMATIC WAVE HYDROGRAPH ROUTING
EXISTING CONDITIONS

PREPARED BY WOOD/PATEL 8 4 2004
FILE NAME EX-10D0 DAT

12 10 CUTPUT CONTRCL VARIABLES

IPRNT 5 PRINT CONTROL

IPLOT 0 PLOT CONTROL

QSCAL O  HYDROGRAPH PLOT SCALE

IT HYDROGRAPH TIME DATA

NMIN 2 MINUTES IN COMPUTATION INTERVAL
[DATE 1 0 STARTING DATE

ITIME 0000 STARTIRG TIME

NQ 2000 NUMBER OF HYDROGRAPH ORDINATES

NDDATE 3 © ENDING DATE

NDTIME 1838 ENDING TIME

[CENRT 19 CENTURY MARK

COMPUTATION [NTERVAL 03 HOURS

TOTAL TIME BASE 66 63 HOURS

ENGLISH UNITS
DRAINAGE AREA SQUARE MILES
PRECIPITATION DEPTH INCHES
LENGTH ELEVATION PEET

E2

Hl

H2
1

T T
. .
] U S ARMY CORPS QF ENGINEERS .
* HYDROLOGIC ENGINEERING CENTZR .
* 609 SECOND STREET

* DAVIS CALIFORNIA 95616

> (916) 755-1104 .
. .
A TRAANAA TR AR AR R AR A CAIRNT FR AR &



D EE N a2 T AR O B B B BE AN N BE N B W

+

13 Jo

14 Pl

FLOW

STORAGE VOLUME
SURFACE AREA
TEMPERATURE

INDEX STORM NO 1

+++ FDKRUT

OPERATION

HYDROGRAPH

HYDROGRAPH

HYDROGRAPH

HYDROGRAPH

HYDROGRAPH

HYDRODGRAPH

HYDROGRAPH

1 COMBINED

& COMBINED

HYDROGRAPH

HYDROGRAPH

HYDROGRAPH

HYDROGRAPH

HYDROGRAPH

HYDROGRAPH

HYDROGRAPH

HYDROGRAPH

STRM
TRDA

[
CUBIC FEET PER SECOND

ACRE-
ACRES

FEET

DEGREES FAHRENHEIT

3 37
o1

PRECIPITATION PATTERN

NEWTON RAPHSON FAILEDFIXED POINT ITERATICN USED

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

o0
o0
0o
00
01
oL
o1
ol
03
as
o4
ol
oL
01
01
oo
[+ 12}
[:11]

STATION

Al

A2

£1

E2

COMBE

CLEAR

E3

Fl

¥ ]

F3

H1

H2

09
00
ad
00
01
a1
o1
01
04
24
a1
0l
01
01
o2
o0
0o
00

PERK
FLOW

213

100

177

Lk}

85

132

122

251

897

22

a7

40

a7

41

140

155

67

PRECIPITATION DEPTH

TRANSPOSITION DRAINAGE AREA

L]
00
00
01
a1
g1
a1
01
a4
15
a3
01
3 §
01
or
o0
oo
00

FLOW IN CusBiC FEET PER SECOND

1)
00
00
01
01
01
01
01
i1
11
03
01
o1
01
01
00
00
o0

ao
ao
01
61
ol
12}
a1
a6
a?
03
01
0l
01
o1
00
oo
00

00
o0
oo
ol
o1
ol
o1
[x]
o7
o7
o1
o1
13}
128
01
0a
(g4
oo

ITERATION= 1

RUNOFF SUMMARY

TIME IN HOURS

TIME CF

PEAK

3

SUMMARY GF KINEMATIC WAVE

20

17

20

17

17

23

17

20

20

Lo

a0

17

i3

17

20

21

17

AVERAGE FLOW FOR MAXIMUM

&-HOUR

13

1B

14

11

24

84

13

16

6

14 HOUR

2t

1

MUSKINGUM CUNGE ROUTING

AREA IN SQUARE MILES
PER1IOD

72 HOUR

1

(FLOW IS DIRECT RUNOFF WITHOUT BASE FLOW}

BASIN
AREM

08

o4

08

03

03

08

05

11

37

01

04

o1

01

02

[+11

07

03

a0
ao
qo
01
01
01
01
03
17
04
0l
01
01
0t
oD
o0
o0
Q90

MAXINUM
STAGE

[+1n]
[ ]+]
co
ol
o1
o1
o1
[ex]
29
04
ol
o1
o1
01
oo
00
o0
14

TIME QF
MAK STAGE



- - - -‘

b
v

!

-

ISTAD

FOR STORM

Al

CONTINUITY SUMMARY

FOR STORM
A2

CONTINUITY SUMMARY (AC-FT}

FOR STORM
B

CONTINUITY SUMMARY

FOR STORM
s}

CONTINUITY SUMMARY (AC-FT}

FOR 5TURM
P

CONTINUITY SUMMARY {AC-PT) -

FOR 5TORM
El

CONTIKUITY SUMMARY {AC FT) -

FOR STORM
E2

CONTINUITY SUMMARY

FOR STORM
E3

CONTINUITY SUMMARY {AC-FT)

FOR 5TORM
Fl

CONTINUITY SUMMARY (AC FT) -~

FOR S5TORM
F1

CONTINUITY SUMMARY (AC FT) -

FCR STCRM
F3

CONTINUITY SUMMARY (AC-FT)

FOR STORM
G

CONTINVITY SUMMARY (AC-FT} -

FOR STORM
Hl

INTERPOLATEDR TO

COMPUTATION INTERVAL

ELEWENT oT PEAK  TIME TO VOLUME ot PEAK
PEAK
(M1N) {CF5) (MIN) (13 (MIN) {CPS)
- 1 STORM AREA {5Q MI) = 01
MANE 184 215 16 191 18 214 2 oo 213 24
(AC-FT)  INFLOW= Q0DO00E«00 EXCESSa 9633E+01 OUTFLOW= §599E+01 BASIN
= 1 STORM AREAR (5Q MI) = 01
MANE 188 106 57 189 37 2 14 2 0o 29 86
- INPLOWa D0OQOE+00 EXCESS= 4129E+01 OUTFLOW= 4113E+01 BASIN
- 1 STORM ARER (5Q M{) = 01
MANE 180 178 02 192 66 2 14 200 177 17
[AC-FT) - INFLOWa CGOOE+00 EXCESS= B830E+01 OUTFLOW= A777E+0l BASIN
= 1 S5TORN AREA (SQ MI) = 01
MANE 17 82 99 189 95 2 14 2 00 82 77
INFLOW~ QO00E+Q0 EXCESS= 3440E+01 QUTFLOW= 3430E+01 BASIN
= 1 STORM AREA (SQ MI) = 0
MANE 1 53 g6 23 190 92 i 14 2 00 B4 94
INFLOW= 000OR+00 EXCESS= 3B39E+01 OUTFLOW= 3884E+01 BASIN
= 1 STORM AREA {5Q MI) = 01
MANE 2 00 133 38 194 55 2 14 2 00 133 14
INFLOW= 0ODOE+00 EXCESS= G996E+01 QUTFLOW= 6955E+01 BASIN
= 1 STORM AREA {5Q MI} = 01
MANE 188 121 94 190 01 214 2 00 121 9
(AC-FT) - INFLOWa DDOQE+00 EXCESSa 5175E+01 OUTFLOW= S259E+01 BASIN
= 1 STORM AREA (5Q MI) = 01
MANE 90 22 74 186 82 2 15 2 00 22 38
INFLOW= 0QOUE+00 EXCESS= BO28E+00 QUTFLOW= #015E+00 BASIN
= 1 STORM AREA (S0 MI} = 01
MANE 2 90 88 17 192 44 2 14 2 00 86 82
INFLOW= 000CE+0C EXCESS= 4129E+01 OUTFLOW= 4112E+01 BASIN
= 1 STORM AREA {SQ MI) = 01
MANE 1 50 19 %0 188 55 2 14 2 00 19 &2
INFLOW= QO000E+0D EXCESSa 1606E+01 CUTFLOW= 1601E+01 BASIN
= 1 STORM AREA {SQ MI) = 01
MRNE 104 37 48 188 27 115 1 090 37 29
INFLOW= 000QE+00 EXCESS= 1491E+01 OUTFLOW- 1488E+01 BASIN
- 1 STORM AREA (5Q MI) = ot
MANE 94 40 94 150 89 714 2 00 40 72
INFLOW= 0000E+00 EXCESS= 1950E+01 OUTFLOW= 1919E+01l BASIN
- 1 STORM AREA (SQ KI} = 01
MAHE 185 141 10 192 3t z 14 1 0o 140 41

TIME TO
PEAK
(MIN)

191 00

STORAGEw

150 00

STORAGE=

192 00

STORAGE=

190 00

STORAGE=

1sc DO

STORAGE=

194 0¢

STORAGE=

1%0 00

STORAGE=

1B5 00

STORAGEs

192 Q0

STORAGE=

192¢ oo

STORAGE=

188 00

STORAGE=

190 oo

STORAGE=

192 o0

VOLUNME

(IN)

2 14
3750E-03 PERCENT
v 214
1196E-03 PERCENT

214
6D09E-03 PERCENT

218
1239E-03 PERCENT

2 14
1962B-03 PERCENT

114
5606E 03 PERCEWT

118
1471E 03 PERCENT

215
1492E-04 PERCENT

2 14
15317E-03 PERCENT

214
4495E 04 PERCENT

215
4746E-04 PERCENT

114
1252E-¢3 PERCENT

2 14

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=

ERROR=



G N T S G S AN 0N A a N ;e

- -J

CONTINUITY SUMMARY {(AC FT} INFLOWs OJ00F+QQ0 EXCESSe 4£766E+01 QUTFLOW= §736E+01 BASIN STORAGE= 3B891E-03 PERCENT ERRCRa=
.

FOR STORM = 1 STCRM RREA {50 MI) = o1
H1l MANE 2 a0 155 41 195 66 2 14 2 00 154 63 194 00 z 14

CONTINUITY SUMMARY (AC FT) - INFLOWa OO00OE+Q0 EXCESSa RI57E+0]1 QUTFLOWa B8203E+Q) BASIN STORAGE= 6010E 03 FERCENT ERROR=

FOR STORM = 1 STCRM AREA {5Q MI) = 01
1 MANE 19 66 92 191 14 214 2 00 66 B4 190 00 2 14

CONTINUITY SUMMARY {AC FT) - INFLOWs O00OQE+00 EXCESS= 32867E+J1 QUTFLOW= 2BS56E+01 BASIN STORAGE= 1048E-03 PERCENT ERRORe

*+4+ NORMAL END OF HEC-1 ***
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APPENDIX C
Proposed HEC-1 Model
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Lrsbtttrstbrbstersnnnnis br PR W h tk ke et AR R AEAEEAEEed S
. .
+  FLOOD HYDROGRAPH PACKAGE [HEC 1)  + U § ARMY CORPS OF EMNGINEERS
. JuN 1998 . * HYDROLOGIC ENGINEERING CENTER
VERSION 4 1 . . 609 $ECOND STREET
. . DAVIS CALIFCRNIA 95616
RUN DATE  1IZMAYO5 TIME 18 22 36 =~ * {916) 7556 1104 .
. -
ek kR e e eEh AR REAENEE 4w e w P T
X ¥ OODOOHN KNYXX X
x X X X X X%
x X X X X
AXKHKXX  XXXK X AKX X
X X x x X
S X x X X X
X X XAXXHKX  KXXXX HKH

THIS PROGRAM REPLACES ALL PREVIQUS VERSIOHS OF HEC 1 KNOUN AS HECL (Jad 73)

HEC1GS HECLDB AND HEC1KW

THE DEFINITIONS CF VARIABLES RTIMP AND RTIDR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE

THE DEFINITION OF

HEW OPTIONS DAMBREAK OUTFLOW SUBMERGEHCE
DSS READ TIME SERIES AT DESIRED CALCULATION IMIrRVAL

AMSKK ON RM CARD WAS CHANGED WITH REVISIONS DATED 28 SEP Bl THIS IS THE FORTRAN?7 VERSION
SINGLE ESVENT DAMACE CALCULATIOH DSS WRITE STAGE FREJUENCH
LO.S TATE GRLEN AND AMPT I[OFILTRATION

KINEMATIC #AVE HNEW FINITE DIFFERENCE ALGOF Tul

HEC 1 INPUT PAGE 1
LINE i 1 2 3 4 s & ki ) 9 10

1 £ HEC-1 MODEL FOR MCDOWELL MOUNTAIN BACKBOWL

2 jas) 100 YEAR & HOUR STORM

3 1D RAINFALL FROM NOAA ATLAS

4 ID S5C5 CURVE MUMBER SOIL LOSS PARAMETERS

5 D KINEMATIC WAVE HYDROGRAPH ROUTING

& 1D DEVELOPED CONDITIONS

7 in 12%¥ IMPERVIOUS AREA USED FOR SITE

a D

B ID PREPARED BY WOOD/PATEL 1 10 2005

10 ID FILE HAME DEV-100 DAT

11 ID

DIAGRAM
12 IT 2 2000
13 10 5
14 JDn o1
15 PH 73 143 2 43 2 74 2 36 a7
16 KK Al
17 KH RUNCFF FROM SUB BASIN Al
iN:] BA 481
19 LS -3 14
a0 UK 260 025 15 100
21 RK 1520 021 045 TRAP 15 5
232 KK AZ
23 EM RUNOFF FROM SUB BASIN A2
24 BA 036
25 Ls :1:3 a7
26 ux 215 01s 15 100
27 3.9 2000 a2 045 TRAP 15 5
28 XX BASA2
a9 Lo] 2 36 PIPES
10 Lo} ¥V NOTCH WEIR WITH 75 DEGREE ANGLE AT HEADWALL
31 RS 1 STOR 1]
iz 5V o oos 022 26 059 124 253
33 SE 2757 2758 2759 2755 § 2760 2761 2762
34 5Q [+] 19 10 8 iz 8 29 7 &0 9 106 4
35 XK B
38 kn RUNOFF FROM SUB BASIN B
37 BA o77
38 Ls 1] 69
33 uK 400 015 15 160
40 RK 2420 024 045 TRAP 15 S
41 KK BASB
42 M 2-48" PIPES
43 RS 1 STOR 0
44 5V ] 029 1)) 117 186 332 5317
45 SE 2779 2780 2781 1781 5 2782 2783 2784
46 5Q c 16 45 59 93 142 19¢
HEC 1 INPUT PAGE 12
LINE ID 1 1 3 4 S 1 7 8 9 10
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47
48
49
50
51
52

53
sS4
59
56
57
S8
59

60
6l
63
63
64
65

&6
&7
68
59
70
71

-
4

73
T4
75
76
7
78

79
a0
81
A2
LR
B4
E5

LINE

: 13
87
:1:]
22
20
81

92
91
94
95
96
57
38

39
100
101

102
103
104

105
106
197
18
169
110

111
112
113
114
115
116

.44

BA
LS
UK
RK

BEER

sV
SE
50
KK
BAa
UK
RK

KK

RS
sv
SE
i
KK
BA
UK
RK

XK

RS
sv
SE
sQ

D

KK
BA
LS

UK
RK

RS
SV
SE
5Q
XK

HC

EK

HC

KK
BA
Ls
UK
RK
¢4

RS

SE
5Q

c
RUNGFF FROM SUB-BASIN C

6 8
15 100
c45 TRAP 15

1 12 PIPE AND 9 HWEIR AT HEADWALL

03
:1:]
a50 023
1570 017
BASC
3 30" PIPES
1 STQR
[+ "n7
1778 2730
2 2

0
06l 14 263 156
1781 1732 2783 2784
5 1s 53 108

D
RUNOFF FROM SUB-BASIN D

034
88 12
300 02 15 100
1425 D14 045 TRAP 15 s
BASD
2 36® PIPES
V NOTCH WEIR WITH 95 DEGREE ANGLE AT HEADWALL
1 STOR 0
0 e19 072 168 313
2739 2740 2741 2742 2743
0 27 15 1 42 2 ag -
21 5
RUNOFF FROM SUB-BASIN E1
061
88 12
400 02 15 100
2050 013 045 TRAP 15 s
BASE1
2 36 PIPES
V HOTCH WEIR WITH 65 DEGREE ANGLE AT HEADWALL
1 STOR 0
0 o1 05 142 302 542 887
2694 2695 2696 2697 698 2699 2700
] 16 B S 24 & S0 & 88 4 139 4
HEC 1 INPUT PAGE
1 2 3 4 5 [3 7 B 9 10
E2
RUNOFF FROM SUR BASIN E2
046
88 12
200 02 15 100
2370 013 945 TRAP 15 5
BASE2
2 42* PIPES
112 PIPE AND 13 WEIR AT HEADWALL
1 STOR ]
0 007 (i11]) 227 498 9
2693 2694 2695 2696 2697 1698
[ 22 45 18 § 74 152 1
COMBE
COMBINE SECTIONS El1 AND E2
2
CLERR
CLEAR WYDROGRARH STACK
[
%]
RUNCFF PROM SUB-BASIN E3
(133
88 12
175 0325 15 100
750 032 D45 TRAP 15 5
BASE3
1 24 DPIPE
1 STOR 0
0 02 053 159
2700 2101 2702 2703
0 42 12 5 20 2



117
118
113
120
121
122

LINE

123
114
125
126
127
128

129
110
131
1312
133
134

135
135
137
138
139
140
141

142
143
144
145
1486
147

148
119
150
151
152
153
154

155
156
157
158
152
160

LINE

151
162
163
164

185
166
167
168
162
170

171l
172
173
174
175
176

1717
178
179

KK

BA
LS
UK
RK

ID

KK

RS
sV
SE
sQ

KK
BA
Uk
RK
AN
*M
RS
sV
SE
50
KX
BA
Ls

|#:4
RE

KK

RS
5V
SE

KK
BA
LS

UK
RK

ID

KK
BA
LS
KK
RS

5v
SE

KK

RS
RC

RY
KK

KM
HC

Fl
RUNOFF FROM SUB-BASIN Fl1
636

88 12
225 018 15 1co
2500 012 04s TRAP 15 s
HEC-1 INPUT
1 2 3 4 5 6 7
BASF1
2 36 PIPES
1 STUR )
[l gas 034 497 245
2696 2697 1638 2659 2700
1} 12 e 70 100
F2
RUNOFP FPOM SUB BASIN F1
014
:1:] 1z
200 018 15 lco
1440 bPE] 045 TRAP 15 5
Ba5r2
1 30 PIPE
V NOTCH WEIR WITH 5¢ DEGREE AHGLE AT HEADWALL
1 STOR 0
0 cG? 029 oF:] 181
2761 2702 2703 2704 270S
o] 12 66 18 37
F2
RUNOFF FROM SUB BASIN F13
413
a8 12
235 ols 15 lo0
850 016 045 TRAP 15 5
BASF3
1-30 PIFE
¥ ROTCH WLCIR WITH 50 DEGREE ANGLE AT HEADWALL
1 STOR Q
0 011 043 102 202
2721 2712 2723 2724 2725
o 12 6 6 18 37
G
RUMOFF FROM SUB-BASIN G
01s
:1:1 12
400 025 15 loo
720 032 045 TRAP 15 5
HEC-1 INPUT
1 2 3 4 5 [ 7
G1
RUNOFF FROM SUB-BASIN G 1
0014
88 12
BASIN G 1
1 24~ PIPE
1 STOR 0
o 004 014 048
2745 2746 2747 2748
L] 4 2 12 5 20 3
RG 1
ROUTE BASIN G 1 THRCUGH G
1 PLOW 4]
45 35 45 510 o048 2744
100G 110 120 118 148 166 176
10 23 98 95 95 98 99
CPG
CORCENTRATION POINT G
2

L:1)
100

10

10

PAGE 4

PAGE 5



INPUT
LINE

NO

16

22

28

35

41

47

53

60

66

73

79

a6

1ae
181l
182
183
18a
145

186
187
188
189
190
151

192
183
194
155
196
157

LINE

198
199
200
201
202
203
204

205
206
207
208
203
alo

211
212
213
214
215
216
217
218

(V) ROUTING

ER

BA
Ls
uK
RX

K

RS
5v
SE

KK

BA
Ls
UK
2K

KK

S
sV
SE
50

KK

BA
Ls
UK
RK

KK
EM
KM
RS
sV
SE
5Q
f2:4

Hl
RUNCQFF FROM SUB BASIN H1
059
:3:] 11 4
375 025 15 100
2210 019 045 TPAP
BASH1
2 36 PIPE
1 STOR o
Q 004 015 04 088
2755 2766 2767 2768 2769
o 12 16 70 100
H2
RUNOFF FROM SUB BASIN H2
072
88 57
400 02s 15 160
3480 015 045 TRAP
HEC 1 INPUT
1 2 3 L] 5
BASHI

3 42" DPIPES

1-12= PIPZ AND 15 WIIR AT HIADWALL
a

1 STOR

a 021 1
2771 2772 2773

Q 22 45

1

258 493
2774 2775
18 9 74

RUNOFF FROM SUB BASIN I

025
88 83
125 02 15
2100 026 045
BASI
3 30 PIPE
1 12~ PIPE AND 9
1 STOR o
L] a3l 129
2155 2756 2757
Q 2 5

SCHEMATIC DIAGRAM OF STREAM NETWORK

{ ) CONNECTOR

Al

A2

BASA2

100
TRAP

WEIR AT HEADWALL

313 595
2758 2759
a1 78

{ >} DIVERSION GR PUMP FLOW

15

173
2770
122

15

827
2776
152 1

13

{< - ) RETURN QF DIVERTEP OR PUMPED FLOW

W<

BAS

adan

El

BASEL

306
2771
140

PAGE 6



92

99

102

1as

111

117

123

129

135

112

155

161

165

imn

177

180

186

192

198

205

211

CLEAR

E}

BASE]

F1

BASF1

v
BASEZ
COMBE
.
P2
v
v
BASF2
2]
v
v
BAEF3
G
G1
v
v
BASTH
v
v
RG 1
CPG
H1
v
v
BASH1

{«**) RUNCFF ALS0 COMPUTED AT THIS LOCATION

et AR RN R AT AT RN A A AR AR YT

LRI

FLOQD HYDROGRAPH PACKAGE

RUN DATE

JUH 1998
VERSICN 4 1

12MAYOS  TEME

+

(HEC 1)

18 22:16

B
.
N
.
.
-

Akd rantkrebrwerh bR v v b AR AN R Rk ok

13 1C

HEC 1 MODEL FOR MCDOWELL MOUNTAIN BACKBOWL

100-YEAR

6 HOUR STORM

RATNFALL FROM NOAM ATLAS

SC5 CURVE
XINEMATIC
DEVELOPED

WUMBER S50IL LOSS PARMMETERS
WAVE HYDROGRAPH ROUTING
CONDITIONS

12% IMPERVIOUS AREA USED FOR SITE

PREPARED BY WOOD/PATEL 1 10 2005

FILE RAME

OUTPUT CONTROL YARIABLES

TPRNT

5

DEV-100 DAT

PRINT CONTROL

*
-
-
x
-
.
-
-

——

H2

BASH2

I R R R R T R e e LR R R d ]

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

LI R R e e TR T e e e ]



IPLOT 0 PLOT CONTROL
QSCAL 1} HYDROGRAPH PLOT SCALE
IT HYDROGRAPH TIME DATA
HMIN 2 MINUTES IN COMPUTATION INTERVAL
IDATE 1 0 STARTING DATE
ITIME 0000 STARTING TIME
QD 2000 NWUMDER OF HYDROGRAFH ORDINATES
NDDATE 3 0 ENDING DATE
NDTIME 1838 ENDING TIME
ICENT 19 CENTURY MARK
COMPUTATION INTERVAL 03 HOURS
TOTAL TIME BASE 66 63 HOURS
ENGLISH UNITS
DRAINAGE AREA SQUARE MILES
PRECIPITATION DEPTH INCHES
LENGTH ELEVATION PEET
FLOW CUBIC FEET PER SECOND
STORARGE VOLUME ACRE FEET
SURFACE AREA RCRES
TEMPERATURE DEGREES FAHREMHEIT
14 JD INDEX STORM NO 1
STRM 3 37 PRECIPITATION DEPTH

TRIDA oL
15 pt PRECIPITATION PRTTERN
00 o0
60 o0
0o o0
00 o0
01 01
01 0l
o1 38
01 01
04 04
29 24
04 03
o1 o1
o1 01
o1 a1
01 01
a0 00
00 00
0o 0o

TRANSPOSITION DRAINAGE AREAM

113 g 0d
[ 0o oo
op 00 00
01 01 01
01 01 0l
a1 [1h3 01
01 D1 01
13} [1)3 D
(2] 08 P13
15 11 07
03 k] 03
o1 o1 01
oL 01 o1
o1 01 01
ol 01 a1
oo 09 A0
oo [+ 1} Q0
00 oo o0

1]
[0}
0o
¢l
¢l
01
01
Q3
[
[
a1
01
0l
01
ol
00
L]
oo

o0 o0
oo o0
oo 00
01 01
(28 ol
ol o1
3 8 ol
Q3 03
(3] 12
4 oS
01 423
¢l ol
138 [13]
01 al
01 01
0Q a0
oo aa
0a 00

+++ FDKRUT WARNING TIME STFP CALCULATION PAILED TO CONVERGE STADILITY PROBLEMS MAY RESULT

%+ FDKRUT HEWTON RAPHSON FAILEDFIXED POINT ITERATION USED

RUNOFF SUMMARY

FLOW IN CUBIC FEET PER SECOND

ITERATION= 1

TIME TN HOURS ARBh IN SQUARE MILES

PEAK  TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN
OPERATICN STATION FLOW PEAK AREA
& HOUR 24-HOUR 72 HOUR
HYDROGRAFH AT
Al 213 320 13 5 2 08
HYDROGRAPH AT
A2 103 3117 2 2 1 o4
ROUTED TD
BASAZ 98 320 9 2 1 1]
HYDROGRAPH AT
B 126 320 18 5 2 o8
ROUTED TO
BASB 174 323 18 5 2 08
HYDROGRAFH AT
C as 3ar 7 2 1 03
ROUTEDR TV
BRSC 78 320 7 2 1 03
HYDROGRAPH AT
D 91 317 ] 2 1 03
ROUTED O
BASD 8% 120 8 F] 1 03

00
elt]
00
01
o1
91
01
o3
17
a4
01
a1
01
01
co
oo
Q0
a0

MANIMUM
STAGE

2761 B

2783 &6

1783 46

2742 96

TIME OF
MAX STAGE

323



+

HYDROGRAPH

ROUTED TO

HYDROGRAPH

ROUTED TO

2 COMBINED

& COMBINED

HYDROGRAPH

ROUTED TO

HYDROGRAPH

POJTED TO

HYDRCGRAPH

ROUTED TC

HYDROGRAPH

RCUTED TO

HYDROGRAPH

HYDROGRAPH

ROUTED TO

ROUTED TO

2 COMBINED

HYDROGRAPH

ROUTED TO

HYDROGRAPH

ROUTED TO

HYDROGRAPH

ROUTED TO

ISTAQ

AT

AT

AT

AT

AT

AT

AT

AT

AT

AT

ELEMERT

El

BASEL

E2

EASE2

CCHBE

CLEAR

El

BASEL

Fl

BASE1

F2

BASF2

F3

BASF]

BASIN

RG 1

CPG

Hl

BASH1

H2

BASH2

BaSI

{MIN)

142 3 20 15 4 1 (13
125 3 10 15 4 1 06
128 3 17 11 3 1 [
112 323 11 3 1 oS
213 327 26 T 2z 11
a5s ERVE) LL] F¥ a a7
24 110 2 s} 0 L3 8
17 320 2 0 0 o1
93 320 9 2 1 04
a6 3 27 9 2 1 G4
41 312 3 1 a a1
36 320 3 1 0 01
a9 313 3 1 [+ 159
34 3 20 3 1 o 01
13 317 4 1 [+ 01
0 [1}1] 0 1] 1] LI}

o 0Q M o] 0 oo

0 00 0 o 0 00
i9 317 4 1 bl 02
1489 320 14 4 ) 06
135 3 23 14 4 1 113
160 3 23 17 4 F o7
149 3 1o 17 4 2 07
70 317 & 2 1 03
58 32 3 2 1 03

SUMMARY OF KINEMATIC WAVE MUSKINGUM CUNGE ROUTING
(FLOW 1S DIRECT RUNOPP WITHOUT BASE FLOW)
INTERPCLATED TO
COMPUTATICN INTERVAL

PEAK TIME TO VOLUME oT PEAK TIME TO
PEAK PERK
{CF5) {MIN) (IN} (MIM) (CFS} (MIN)

2699 71

2697 49

2702 ol

269% 52

2704 35

2724 82

2745 00

10 0O

2770 72

2775 96

2758 57

VOLUME

{IN)

3 30

3 23

00

00

3 22

323



FOR STORM = 1 STORM AREA (S5Q MI) = ol
Al MANE 1 89 212 77 191 B2 2 16 2 00 212 719 132 00 2 16

CONTINUITY SUMMARY (AC FT) INFLOWs 0000E+00 EXCESS= 9594E+01 OUTFLOW 95572+01 BASIN STORAGE= 13502E-03 PERCENT ERROR=

FOR STORM = 1 STORM AREA {SQ MI) = 01
A2 MANE 13 1p3 47 185 97 225 1 00 103 38 150 00 2 25

CONTINUITY SUMMARY (AC FT) INFLOWa QOQOE+Q0 EXCESS= 4312E+01 OUTFLOW= 43133E+01 BASIN STORAGE= 1434E 03 PERCENT EPROR=

FOR STORM = 1 STORM AREA (5Q MI) = 0l
B MANE 176 186 57 192 53 2 23 2 00 186 §2 192 oo 2 13

CONTINUITY SUMMARY {AC FT) INFLOW= DO0OE+DQ EXCESS= 9176E+01 OUTFLOW= 9144E+01 BASIN STQRAGE= 5317E 03 PERCENT ERROR=

FOR STORM = 1 STCRM AREA (SQ MI)} = 01
C MAMNE 170 BE 27 183 52 313 2 00 B85 10 180 ¢0 2 23

CONTINUITY SUMMARY (AC FT} INFLOWa 0O0CGE+00C ENCESS= J1573E+0l OUTELOW= 3562E+D01 BASIN STORAGE= 1211E-031 PERCENT ERRQR=

FOP STORM = 1 STOR4 ~7EA ‘S0 1) = 01
D MaiE 154 91 45 190 -4

¥
[
w
w

oo 20 74 150 a0 2 29

CONTINUITY SUMMARY (AC FT) INFLOW= 0000E+00 EXCES5= 4165E+01 OUTFLOW= 4151E+01 BASIN STORAGE= 1845E-03 PERCENT ERRQR=

FOR STORM = 1 STORM AREA (SQ MI) = o1
El MANE 191 143 07 193 32 229 2 00 141 94 192 00 2 29

CONTINUITY SUMMARY (AC FT} - INFLOWe OQQ0E+00 EXCESS= 7473E+)1 QUTFLOW= 7442E+0@ BASIN STORAGE- 5914E 031 PERCENT ERROR=

FCOR STORM = 1 STORM AREA (50 MI) a 7
E2 MAME 1 s 118 30 121 15 219 2 o0 127 &0 150 00 2 29

’

CONTINUITY SUMMARY {AC FT} INFLOW= 0O0CCE+D0 EXCESS= 5634E+0@ OUTFLOW= 5622E+01 BASIN STQRAGE= 1638E-03 PERCENT ERROR=

FOR STORM = 1 STORM AREA (50 MI) = 01
E3 MAHE 95 23 99 186 21 2 19 2 0D 3 T8 186 00 229

CONTINUITY SUMMARY {(AC-FT) INFLOW= 0GOQE+0C EXCESS= BS5T74E+00 QUTFLOW= B566E+00 BASIN STQORRGE= 1459E (04 PERCENT ERRORa

FOR STORM = 1 STORM AREA (SQ MI) = 01
F1 MANE 2 00 93 15 191 32 2 29 2 00 83 D6 192 00 2 29

CONTINUITY SUMMARY (AC FT) INFLOWe 0ODDE+D0 EXCESS= 4409E+01 QUTPLOW= £392E+01 BASIN STORAGE= 1704E-03 PERCENT ERRCR=

FOR STORM = 1 STORM AREA (SQ MI} = 01
F2Z MANE 1 56 42 05 i89 24 2129 2 0o 41 60 188 0C 2 29

CONTINUITY SUMMARY (AC-FT) INFLOW= 0000B+00 EXCESS= 1T715E+01 OUTFLOW= 1712E+01 BASIN STORAGE= S243E 04 PERCENT ERROR=

FOR STORM = 1 GTORM AREA (SQ MI) a 0l
F1 MANE 90 i3 23 187 53 2 29 2 00 3% 15 laa o0 z 19
CONTINUITY SUMMARY (AC ¥T) INFLOW= COOOE+0Q EXCESS= 1592E+J1 OUTFLOW= 1589E+Q1 BASIN STORAGE= 5312E D4 PERCENT ERROR=
FOR STORM = 1 STORM AREA (5Q MI) = (13
G MANE 96 38 58 189 30 1 19 2 00 im 55 150 DO 2 2%

CONTIRUITY SUMMARY (AC-FT) INFLOW= 0000E+00 EXCES5= 1837E+01 OUTFLOW= 1834E+0l BASIN STORAGE= 10S6E 031 PERCENT ERROR=

I
FGR STORM = 1 STORM AREA (50 MI) = 01
H1 MANE 178 149 40 191 50 2 28 1 00 149 04 192 o0 v 228

CONTINUITY SUMMARY (AC-FT) - [NFLOW= O0O00DE+D0 EXCESS= 7204E+01 QOUTFLOW= T1B3E+01 BASIN STCRAGE= 4(04%7E 03 PERCENT ERROR=
'

FOR STORM - 1 STORM AREA (SQ MI) = a1
H2 MANR 160 161 47 194 90 PF 3 200 159 91 194 00 221



CONTINUITY SUMMARY (AC FT) INFLOW= 0000DE+00 EXCESS5« 8524E+01 OUTFLOW= B492E+01 BASIN STORAGE= 5742E 03 PERCENT ERROR=

FOR STORM = 1} STORM AREA (50 MI) = 01
I MANE 199 63 §1 189 BE 2 25 2 00 82 74 150 00 2 25

CONTINUITY SUMMARY (AC FT) INFLOW= 0000E+0Q EXCESSe 3002E+01 OUTFLOWa 1994E«01 BASIN STORAGE= 1066E-03 PERCENT ERROR=

* HOEMAL END OF HEC-1 »+#



APPENDIX D
HEC-RAS Output Files



W sh

HEC-RAS Plan wasal River RAVER 1 Reach Reach-1 Profile PF1

QTolal

AL

. Reach | RiverSm | Profile MnChEl | WS Elev | ctwS [ EG Slev | EG Slope | VelChal | FlowArea | Top Width | Feoude # ChI
— (cls) i [0 ) i (i1t ~tis) isafl) ity

ezt o PF 1 12000 2797 99|  279854| 279860 279882 0050032 555 3278 102 82 158

[Raxchi |5 & PF1 12800  27@320| 279443 27464]  aresisl 003099 | 720] 2061 080 134

?n_ﬂam 1 |4 - PF1 12600 278079 270702]  ziadze|  278929] 0082570 “1040 15 94 3570f | 220
Reach ¥ |3 PE1-+" 128000 277701 277800 277818 27788l 003%e3s| 737 222 218 18
Reach1__ |2 PF1 2800]  2fe1e8|  276342)  276411] 276571 0069267 1315 2242] e
Reach1 |1 PF1 22000 _ 275300]  275440]  2Z75464|  275522] 0023825 834 B85 6093] Y]




Elevation (ft}

Elevation (ft)

2800 5

washai Plan washal 8/15/2004
RS=6
045 ~‘< 032 —;"‘r 045 »

| Legend

EGPF1

CntPF 1

WS PF 1
ARSI

Ground

o
Bank Sta

2797 5
0

27197 ¢

washa1

T
100
Station {t)

Plan washa1
RS =5

045

150
8/18/2004
e oz
032
Q
4
5

27930
]

20

40

Station (ft)

1
200

EG PF 1
CatPF 1
WS PF 1

_——-
Ground

.
Bank Sta

i00




l washa1 Plan washal 8/19/2004
RS =4
l PO 045————+— oaza-]* 045 ’{
27981 " Legend
"EGPF1
l CntPF 1
WS PF 1
l Ground
[ ]
Bank Sta
, ]
£
l =
[=]
@
=
o
I w
' 278 +———————r———— T —————— T T — —
0 20 40 60 80 100 120 140
l Station {ft)
~ washai Plan washa1 8/19/2004
RS =3
I [|< 045 r:< 032 J'r 045 >‘|
278‘4} Legend
EG PF 1
l “ChtPF 1
WS PF 1
——
. Ground
9
Bank Sta
' =y
5]
®
D
' |
l T L T |
20 40 60 80 100 120 140 160
I Station {ft)



Elevation (ft)

Elevation (ft)

2760~
0

2753 !
0

— o~

50

—

washat

0645

-

100

washa1

Plan washa1
RS =2

8/19/2004

U

2

150
Station (ft)

Plan washa1
RS =1

S

200

8/19/2004

\ N
100
Station (ft)

250

|
e 032 >e— 045-

——— -

bY|
\

300

Cnt PF 1
WS PF 1

—_——

v Ground

-
Bank Sta
_ _J

|
200




=

Wash Al-1

EC-RAS Plan Plan02 River RIVER 1 Reach Reach 1 Prolile PF 1 _
River 5ta Profile Q Total Min Ch EI W35 Elev CntWs EG Elev EG Slope Vel Chnl Fiow Area Top Width Froude # Chi
(cls) ) U] [ul} (i) [ty f's) ekit) i)
6 PF 1 128 00 2788 28 2769 75 2790 21 279128 0050053 1084 16 83 3279 163
5 PF 1 +28 00 2re240] ©  2reaTt 2784 06 2784 85 0068334 103 17 44 3203 204
4 PF 1 128 00 277562 2777 31 2777 64 2770833 0045358 ELS) 2071 4076 172
) PF 1 128 00 2769 16 2770 46 277103 277213 0 062347 10 54 1308 1934 198
2 PF 1 220 00 276164] 276368 2764 36 276502 0 036416/ 948 727 39N 158
1 PF 1 229 00 275300 27540 2754 64 2755 48 0 045746 983 3318 5833 174




Elevation {ft)

Elevation (ft)

045 - ————oope- 032

washai-1

f i

-~

Plan Pian 02 8/19/2004
RS =6

045

Legend

EG PF1
Cnt PF 1
WS PF 1

—_———

Ground

o
Bank Sta

27924

045

20

washai-1

T v T Tt T T

60 80
Station (ft)

Pian Plan 02 8/19/2004
R3=5

1
100

—)‘i'l' 032-?"[‘

045

.

Legend

EG PF1

Cnt PF 1
WS PF1

- -
Ground

.
Bank Sta

2782 +—
0

60 &
Station (ft)

100




N -

Iz

Elevation {ft}

Elevation (ft)

washat-1

G45

Plan Plan 02

8/19/2004
RS =4

1y

Q
3
2

045 g
[ Legend

EGPF1
Cnt PF 1
WS PF 1

e
Ground

[
Bank Sta

2775

27744

2773-

2772

2771+

2770

20

40 60

washa1-1

T T T T
80 100 120

\

Ll T T T ¥
140 160 180

045

Station (ft)
Plan Plan 02 8/19/2004
R§=3
‘rJ|< 032%%(‘"“*-— 045 —-—>‘
Legend
EG PF 1
“Crlt PF 1“
WS PF 1
o ——
Ground
L
Bank Sta

2769~
0

20
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T T T T T N 1
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Elevation (ft)

Elevation (ft)

washail-1

Plan: Plan 02 8/19/2004
RS =2

|

e

ke 03234 045>

;feigend

50 100 150 200
Station (ft)
washai-1 Plan: Plan 02 8/19/2004
RS =1
| 045—— ke 032 <045 —]
2758
L
2757
2756
2755+
2754-
2753 g T e e e T
0 50 100 150
Station (ft)

250

"EGPF1
Crit PF 1
WS PF 1

e

Ground

@
Bank Sta

200




o ®
Wash AL

HEC-RAS Plan: Plan 01 River: RIVER-1 Reach: Reach-1 Profile: PF 1

‘Reach | RwerSta | Proble | QTotal | MinChEl | WS Elev | CitWS | EG Eev | EG Slpe | VelChnl | FiowArea | TopWidth | Froude £Chi
: 2 (cfs) - () (ft) () i e (fvit) (fvs) (sqf) m .- 1=

2 5000]  278670|  2788.08| 2788.32] 278889  0.037052 7.25 7.00 1020 1.47

= 50.00(  2779.03] 278041  2780.74| 278145 0054930 820 609  88s| 174

5000] 276058  2771.28|  277164] 277241 0049137 855 585 683 1.64

6500  2760.85|  276256| 276296  2763.82]  0.050483] 9.00] 722 830 1.70

B500| 275430 275598  275626|  275697| 0038091 797 817 967 150

S5 6500]  2749.02| 275055  2750.80|  2751.38]  0.037807 7.3 889 11.81 148

=3 10000|  274210| 274346  2743.62|  2744.50] 0042671 ' 1263 1953 1.62

10000]  2733.30] 273475 273498  273551]  0033817] 1508 2624 143

R EA A m———




Elevation (ft)

Elevation (ft)

washa2 Plan: Plan 01 8/19/2004

RS =8
e AR e el R e B e ~{
2798+ —Leg_eﬁ
] "EGPF1
p— Crit PF 1
WS PF 1
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2794 ®
| Bank Sta
]
2792+
2790-
2788
2786 T e T T
0 20 40 60 80 100 120 140
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washa?2 Plan: Plan 01 8/19/2004
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2782 Legend
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Elevation (ft)

Elevation (ft)

washa2 Plan: Plan 01 8/19/2004
RS =6

o A s \‘\ 032 .—«‘- e stk s e ) o e —-w-————»i
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2772'j
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washa2 Plan: Plan 01 8/19/2004
RS=5
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] o e
2770+ Ground
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Elevation (ft)

Elevation (ft)

2766-

2764

2762
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2756+

2754+
0

2754

2752-

2750-|

2748+
0

B T

20
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washa?2 Plan: Plan 01 8/19/2004
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Elevation (ft)

Elevation (ft)

washa2 Plan: Plan 01 8/19/2004
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g [Legend |
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Waﬁl'i 81

HEC-RAS Plan: Plan 01 River, RM?R-I Reach: Reach-1  Profile: PF 1

Reach .| RiverSta | Profile QTotal | MinChEl | WS Elev | Citws. | EG Elev | EG.Slope | VelChnl | FlowArea | Top Width | Froude#Chl
R == ¥ (cfs) (ft) g | e 1) I (fuft) (fUs) (sqft) "y 5 Bf
React-1 19 iPE1 sa00]  27e670 279752]  2797eal 279808  0.045030 609 8.74 2132 154
Reach-1 |8 ~ lPFa 5000  279057|  2791.08|  279117|  2791.40]  0059767|  49a|  1157] 4041 162
Reach-1 |7 = IPE1 50.00 278537,  2786.03|  2786.15|  2786.38 0.048169 4.80 10.80 3956 149
Reach-1 . |6 ..~ |PF1 50.00 2776.08]  2776.49)  277659|  2776.86 0.053930 “a487] 1026 3367 1,56
Reach-1 |5 PF 1 75.00 2771.10] 277199 277217 2772.59 0.039898] 652 14.82 50,97 1.49)
|Reach-1~ |4 ~ |PF1 75.00 276468 276543 276567 2766.21 0.055256|  8.02 1256 29.42 178
'Reach-1 |3 ~_|PF1 7500  2759.60 2760.60|  2760.78|  2761.23|  0.034124)  6.50| 12.51 Azl 141
Reach-1 |2 [Pt 7500  2754.10| 275480 275500  275548]  0061819] 657 11.87 32.36 177
[Reach-1 1 PF1. 177.00]  274567|  274697]  2747.10|  2747.43]  0.044024] 731 3806 84.85 ~s8
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HEC-RAS Plan: Plan 01 River: RIVER-1 Reach: Reach-1 Profile: PF 1 -

“Reach | RiverSta | ‘Profle. | QTotal | MinChEl | WS Eev | Citws— | EG Ele EG. Slope- | “veiChnl - | FlowArea’ | Top

=3 5 s S (@ ®- @ () (ivs) (saft) :

Reach-1 |5 5000 2771.78 2773.02] 277328 277384 0045021]  727]  7.03] 1178 159
Reach-1 = |4  50.00 2767.23 2768.51 2760.64 2760.01|  0.030868)  567| 8,82 1502 1.30
Reach-1 |3 100.00 2762.00 2762.70|  2762.78 2763.01 0.035521 447 2235 61.10] 1.30
Reach1 |2 100.00 2755.39 2756.75|  2756.95]  2757.36 0.029636 624 16.13 26.25 1.36
Reach-1. L= 177.00 2745.67 2747.01 2747.11 2747.39 0.035101 o 6.71 41.55] —-33.99 142
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C-RAS Plan: Plan 01 River: RIVER-1 Reach: ch-

63 | River Sta | Profil Q WS 5 lope .| Vel
Sl e < Acfs) ety {ft) () =3
PF-1 - 50.00 2767.82 2769.29 2769.50 2770.03 0.036028 6.90 7.25 10.04 1.43
PF 1 5000  2761.00]  276259)  2762.87| 276350,  0.039393 7.65 6.54 8.03 1.49
PEA 6500 275568 2757.22]  2757.41]  2757.91 0.029952 6.70 9.98 1538 1.33
[PEA 6500  2749.90 275166]  2751.89]  275248|  0.031341 725 .96 1017 136
BF 1 83.00] 274399 274552  2745.77|  2746.39 0038330 752 11.03 14.53 1.5
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HEC-RAS Plan: Plan 01 River: RIVER-1 Reach: Reach-1 _Profile: PF 1
Reach | RiverSta | Profle | QTotal | MinChEl | W.S.Elev | CitW.S. | EG. Elev | EG.Slope | VelChnl | FlowArea | TopWidth | Froude#Chl

- : efs) (it (tt () () iy ) ) () TS

PF 1 50.00 273377  273454| 273458 2734.84|  0.025006 439 11.38 24.53 114

PFE1 5000  272890| 272000  273005|  273045]  0038474] 594 8.42 15.86 144

PF1 8500 272341 272454 272473]  272520] 0026452| 669 14.36 2390 129

PF 1 8500|  2718.95| 271980 271985  2720.11]  0025808] 445 1920 4350 115
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HEC-RAS Plan: Plan 01 River: -1 Profile: PF 1
(T Reach. ] RiverSia Towl T Min ¢ (S Eiev | CAlWS. | EG Elev. | EGSio
S o e e (ke
13 50.00 2715.10 2716.43 2716.60 2717.06
12 50.00 271332]  271473] 2711477 271516 0.017142 531 10.05 15.35 1.02
11 50.00 2711.10 2712.13]  2712.36 2712.87 0.045013 6.80 7.38 13.63 1.58
1 50.00 2708.30 2709.94 2710.07 2710.51 0.018336 6.16 9.08 14,42 1.07
e 2 50.00 2706.40 2707.58]  2707.84 2708.40 0.040012 729 7.00 11.58| 1.52
G 50.00 2703.40 270477]  2705.16 2705.82 0.046760 8.23, 521] 9.25 1,55,
s 50.00 270144 270270  2702.85 2703.29 0.030785 6.17 8.11 12.04 1.32]
6 50.00 2700.00 270117 2701.35 2701.79 0.036001 6.31 7.92 13.05 1£
5 110.00 2606.59 269830)  2698.33 2698.80 0.017664 571 19.43 23.16 1.06
4 110.00 2692.81 2694 46 2694.72 2695.37 0.030755 7.70 14.71 19,32 1.40
|3 133.00 2689.21 2600.99]  2691.19 2691 58 0.015633 6.47 25.89 50.20 1.04
12 251.00 2679.83 268169] 268226  2683.44 0.042975 10.66 24.18 24.72 172
e 25100  2677.00|  2679.32|  2679.50{  2660.t3] 0014501 7.94 41.91 40.16] 1.0}
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HEC-RAS Plan: Plan 01 River: RIVER-1 Reach: Reach-1 Profile: PF 1

\/\' as L\

7

t2

Reach = | Sta | Profle” | QTotal | MinChEl"|“WS.Elev | CitW.S. | EG.Elev. | EG.Slope |- Top Width
: . ] (efsy. s e (A (ft) (ft) = (fufl) B | (t)] :

50.00] 272480 272599  272621] 272673 _ 0.020013 6.94 7.48 13.08 1.49

5000  2719.82| 272109 272144  272224]  0.035149 8.63 580 ey 1.02

5000 271571 271697  2717.21)  2717.78] 0021955 7.21 7.01 11.18 155

7500]  2709.10]  2710.57] 271105 271202  0.034731 9.64 78] 10.45 197

75.00] 270546  2706.65] 270694  2707.61] _ 0.030625 7.88 951 16.16 181

7500  270153]  270323| 270357 270435 0023010 8.49 8.83 10.42 162

7500]  2697.79]  269931|  2699.76]  2700.73]  0.028580 9.56 8.00 10.43 1.82

7500]  269491) 260614 260638  260693|  0.022699 7.1 1055 16.72 _1.58|

122.00] 2687.45]  2680.20  2680.73|  2690.94]  0.033261 10.58 1153 1314 1.99

251.00]  2670.83|  2681.67|  268225)  266348| 0023084 10.80 2384 2444 1.76

251.00]  2677.00]  2678.99]  2679.54] 268076  0.019267 11.08 2930 38.04 163
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HE(‘,RAS__ P[an: Plan 01 River RIVER-1 Reach: Reach-1 ‘F'Vroﬁle: PF 1

Reach | | RiverSta | Proile. | - QTotal | MinChEl | WS Elev | Gn Vel Chal | Flo
A s : (cfs) (1 (i) f ; (ft's)
Reach-1._ |8 PF 1 ~ 5000] _ 2709.42 2710.74| 271103  2711.38]  0025021] 665
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APPENDIX E

Detention Basin Volume Calculations




McDowell Mountain Back Bowl
Detention Basin Volume Calculations

Total Development Area] 100yr-2 hr. Volume | Provided Volume | Waiver Volume
Basin (Acre) (acre-ft) (acre-ft) (acre-ft)
Al 349 0:53 0.17 0.36
A2 G241 1.02 0.25 B RTE
B 10.94 1.54 0.54 1
6 3.65 0.51 0.46 0.05
D L3 1.09 0.31 0.78
E1 14.24 2.01 0.89 112
E2 13.23 1.87 0.9 0.97
ES 2.19 0.31 0.16 0:1h
F1 10.24 1.44 0.25 1.19
F2 3.56 0.5 0.18 0.32
F3 2.93 0.41 0.2 0.21
G 3.7 0.52 0.1 0.41
HI 12.94 1.82 0.31 1.51
H2 8.5 1.2 0.83 0.37
1 4.44 0.63 0.59 0.04
J 4.81 0.68 0.68
K 2.06 0.29 0.29
L 1.49 0.21 0.21
M 1.44 0.2 0.2
N 2.81 0.4 0.4
O 0.05 0.01 0.01
P 0.55 0.08 0.08
Q 173 0.24 0.24
R 0.52 0.07 0.07
S 0.18 0.02 0.02
Total 125 17.6 6.15 -5
Q=(CIA)/12
Q is the volume in acre-ft
C=06
1 =2.82in.

A =building envelope & roadway area in ACRES

"Total Development Area Includes the Right-of-Way for the Roads plus the Building Envelopes*




o .
h. d

McDowell Mountain Back Bowl
Area Calculation Study

Wood/Patel
S.F. SiE
Section  Total Development Area  Drainage Area Percent of Total Drainage Area, %
A1 164,942 2,502,397 7
A2 314,229 989,311 32
B 476,593 2,153,597 22
c 158,838 808,701 20
D 336,803 962,840 35
E1 620,146 1,714,032 36
E2 576,414 1,296,994 44
E3 95,400 204,569 47
F1 446,220 987,558 45
F2 154,889 397,173 39
F3 127,604 359,761 35
G 161,125 455,632 35
H1 563,578 1,639,478 34
H2 370,064 1,998,066 19
l 193,334 700,376 28 |
Area of Development Outside Specified Area of Right-of-Way Outside
Drainage Sections Specified Drainage Sections
588013.75 S.F. 94576.98 S.F.
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Stormwater Storage Waiver Application




gz

glf} iri Request for Stormwater Storage Waiver
City of Scottsdale Case Numbers:
__-PA-____ - 2N - -UP-____ -DR - -PP-

The applicant/developer must complete and submit this form to the city for processing and obtain approval
of waiver request before submitting improvement plans. Denial of the waiver may require a revised site
plan be submitted to the Development Review Board.

Date: May 12, 2005 project Name: McDowell Mountain Back Bowl

Project Location: 330ac. within Section Il, TAN, R5E (122nd Street and Happy Valley Rd.)
Applicant Contact: Gordon Wark @Wood.Patel E-mail: gwark@woodpatel.com

Phone: 602-335-8500 Fax- 602-335-8580

Address: 2051 W. Northern Ave. Suite 100, Phoenix, AZ 85021

Waiver Criteria

A waiver is an intentional relinquishment of a claim or right. Before the city can waive some or all required
stormwater storage, at least one of the follow ing city ordinance criteria (in bold) must be met. Check the
criteria that applies to this project and provide the engineering analyses that demonstrate that the effect of
this waiver will not increase the potential for flooding on any property.

[0 1. The runoff has been included in a storage facility at another location. The
developer must demonstrate that runoff from this site will be safely conveyed to the other
location through an adequately desi gned conveyance facility.

[] 2. Application is for a building permit to construct a single family residential
structure.

[0 3. Developmentis adjacent to a watercourse or channel that has been designed and
constructed to handle the additional runoff flow without increasing the potential for
flood damage to any other downstream property. The developer must demonstrate that
the watercourse has the extra capacity needed to convey the additional runoff.

[ 4. The developmentis for a parcel under one-half acre in an area where it can be

demonstrated by engineering analysis that no significant increase in the potential for
flood damage will be created by the development.

B4 5. Thereis a possible conflict with the requirements of the city’s Environmentally
Sensitive Lands Ordinance (city staff must make this determination).

By signing below,, | certify that the stated project meets the ordinance criteria selected above.

5'/ / /V
L// ’D'A_\ / May 12, 2005

Developer c@gi@(cimle one) Date

Planning & Development Services Department
7447 E Indian School Road, Suite 105, Scottsdale, AZ 85251 + Phone: 480-312-7000 « Fax: 480-312-7088

Request for Stormwater Storage Waiver Page 10of 3 Revision Date: 02-Mar-05




L | _
gﬂﬂ%@m Request for Stormwater Storage Waiver

=i -ZN -

City of Scottsdale Case Numbers:

-UpP - -DR - -PP-

CITY STAFF TO COMPLETE THIS PAGE

Project Name McDowell Mountain Back Bowl

Check Appropriate Boxes:

O

[

Meets waiver criteria (specify): 1

Recommend approve waiver.

Recommend deny waiver:

[J None of waiver criteria met.

[J Downstream conditions prohibit waiver of any storage.

(1 Other:
Explain:

22 k3 04 0O5

Return waiver request:
(] Insufficient data provided.

] Other:

Explain:

Recommended Conditions of Waiver:
[] All storage requirements waived.

[1 Pre development conditions must be maintained.
[] Other:
Explain:

[l waiver approved per above conditions.

[J Waiver denied.

Floodplain Administrator/Engineering Coordination Manager Date

Planning & Development Services Department
7447 E Indian School Road, Suite 105, Scottsdale, AZ 85251 + Phone: 480-312-7000 » Fax: 480-312-7088

Request for Stormwater Storage Waiver

Page 2 of 3 Revision Date: 02-Mar-05




Request for Stormwater Storage Waiver

City of Scottsdale Case Numbers:
-PA - -ZN - -UP - -DR - -PP -

In-Lieu Fee Calculations

If the city grants a waiver, the developer is required to contribute the following In-Lieu Fees for the cost of
drainage facilities as determined in 1, 2, or 3 below. Please check the appropriate box for determining the
In-Lieu Fee.

Project Name MCDOWG“ Mountain Back Bowl

[] 1. The fee is based on runoff c ontribution determined as follows:

The scope and cost of drainage fac ilities that fees are being contributed towards include the
following components:

. $

TOTAL In-Lieu Fee $

X 2. The fee is based on what it would c ost to provide the volume of storage being waiv ed.
Payment in-lieu of stormwater storage shall include all applicable costs, including, but not limited
to:

o See Attached 5 271411

TOTAL In-Lieu Fee § _ 271411

[1 3. NolIn-Lieu Fee recommended by city staff.
Reason:

Approved by:

Floodplain Administrator/Engineering Coordination Manager Date

Planning & Development Services Department
7447 E Indian School Road, Suite 105, Scottsdale, AZ 85251 ¢ Phone: 480-312-7000 + Fax: 480-312-7088

Request for Stormwater Storage Waiver Page 3 of 3 Revision Date: 02-Mar-05




2. The fee is based on what it would cost to provide the volume of storage being waived.
Payment in-lieu of stormwater storage shall include all applicable costs, including,
but not limited to:

e [and costs $191,047
(documentation must be provided for verification of land costs)
e Construction costs

o Evacuation and disposal $18,586
o Fill $ 4,646
o Inlet and outlet structures $ 4,000
o Overflow structures $ 3,200
e Plant salvage and/or revegetation costs $49,932

In-lieu Fees Total $271,411



Detention Basins

Detention Basin Volume Requirements

Site Data
Vp = Volume provided = 6.15 ac-ft
Vr = Required Volume = 17.61 ac-ft
Vn= Needed Volume= 11.46 ac-ft
Area = Total site area = 330 ac
NAOS = Natural Area Open Space Area = 205 ac
Ad = Net development area = Area - NAOS = 1256 ac
P = 100 Yr - 2 Hr precipitation = 2.82 in
C = Runoff coefficient = 0.6
Vr = Required volume = P/12*Ad*C = 17.6 ac-ft
Yb = Average depth of detention basins = 3 ft
Ab = Surface area for detention basins 3.8 ac
= 166440 sqft
*Cut = Average volume of excavation * 0.67 = 12391 cu yd
Fill = Average volume of berm fill = cut * .5 = 6195 cu yd
EP = Permanent erosion protection is the
= same regardless of basin size 15 cu yd
N = Number of basins = 1 ea
Lp = Length of pipe per basin = 80 ft
Construction Cost
Item No. Description Unit  Quantity Unit Cost Cost
1 Excavation Cu. Yd. 12,391 § 150 $ 18,586
2 Compacted Fill GUR YaE 6,195 § 075 $ 4,646
3 Outlet Pipe Feet 80 § 40.00 $ 3,200
4 Headwalls Ea 2 3 2,000 $ 4,000
5 Landscape Sq. Ft. 166,440 $ 030 $ 49,932
Totals = $ 80,364
Cost per ac. ft. of volume= $§ 7,011
Cost per cu. yd. of volume = $ 4
Costperacre= $§ 21,032
Cost perbasin= $ 80,364
Estimated Cost for Payment in Lieu of Required Detention Volume
Required Land Area 3.8 ac
Land Cost per Acre $ 50,000
Total Land Cost 3.9 ac x $50,000 $ 191,047
Required Volume 17.63 ac ft
Volume Provided 6.15 ac ft
Difference 11.48 ac ft
Cost per ac ft of volume $ TERLL|
Total Cost for Volume 11.57 ac ft x $7005 $ 80,449
Payment In-Lieu $ 271,497

* This number assumes area of excavation in 2% - 3% slopes. Therefore it is multiplied by 0.67.
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PLATE 1
Vicinity Map
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PLATE 2
Flood Insurance Rate Map (FIRM)
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PLATE 3
Watershed Map
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PLATE 4
Floodplain Exhibit
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PLATE 5
Major Culverts
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Darel E Wood, PE. RLS ~ May 12, 2005
Ashok C Patel PE RLS, CFM
Gordon W R Wark, PE

James § Campbell, PE
Thomas R Gerongs, RL S Mr Tim Curtis, AICP

Timothy A. Huwval, PE  Semior Planner
Michael T Young, PE City of Scottsdale, Commumty Development
Pecer Hemingway, PE 3447 East Indian School Road
leffrey R. Munch, PE.
Robert D Gofoma, PE,RLS ~ Suite 105
Scottsdale, AZ 85251

Phone (480) 312-4210
Fax  (480) 312-7088
Email  tcurtis@scottsdaleaz gov

Re McDowell Mountain Back Bowl
1" Review Drainage Master Plan Comments — Response
City of Scottsdale
WP #042054

In response to your 1% review comments dated March 9, 2005, the followmg are our
responses

Drainage Master Plan Comments:

Comment (¢) Ths site qualifies for a stormwater storage waiver (SSW), which allows
the developer to pay m heu fees, rather than construct detention bastns to
store stormwater runoff Please submut a drainage report and apply for a
stormwater storage waiver (SSW)  The SSW needs to include
documentation of present day land values, such as recent certified land
apprmisal  Also, provide estimated construction cost for the proposed
dramage i1mprovements as part of the in-lieu fees calculations
Construction cost documentation needs to be submitted with the SSW,
and include a detailed quantity takeoff and a cost estimate Please state
how the construction cost estimate was determined and what publications
were used for the cost basis, such as ADOT sample bid prices, Means
Construction Cost Estimator Texts or other eqmivalent methods

Response (c)  An application for a request for a stormwater storage wawver will be
submutted to the Cuty of Scottsdale. Supporting documentation for this
application and a copy of the request has been attached with the
dramage report.

Comment (d) The computations for the mn-heu fees shall be based on providing full
stormwater storage for the 100-year, 2-hour storm event as described mn
the City of Scottsdale Design Standards and Policy Manual

Response (d):  We have added calculations for the in-lieu fees. Please see attached
Stormwater Storage Waiver application,

Wood, Patel & Associates, Inc 2051 West Northern, Smite 100 » Phoenix, Arizona 85021 * (602) 335-8500 * Fax {602) 335-8580
PHOENTX » MESA www woodpatel com




Mr Tim Curt’

Senior Planner

May 12, 2005
Page2 of 3

Caty of Scottsdale, Communtity Development
McDowell Mountain Back Bowl

lst

WP #042054

Comment (¢)

Response (e):

Comment (f)

Response (f):
Comment (g)

Response (g).

Comment (h)

Response (h).

Comment (1)

Response (1):

Comment (j)

Response (3):

Comment (k)

Response (k)-

Review Drainage Master Plan Comments — Response

Post-development stormwater discharge flowrates shall not exceed pre-
development stormwater discharge flowrates

We have updated the design concept so that post-development flows are
at or below pre-development flows.

Submut 2 copies of a revised dramnage report addressing the drainage
comments to the City’s One Stop Shop for a Stormwater Storage Waiver
review Pay a Stormwater Storage Waiver review fee of $619 00

We will submit to the One Stop Shop with the review fee.

Please provide the following information m the dramage report and on
the Grading and Drainage Plan

We will add this information to the Grading and Drainage Plan at the
time of Improvement Plan submuttal.

Use bold hnes to delineate the drainage sub areas and show all grade
breaks on the Grading and Drainage Plan

We have updated sub areas to bold ines. We will add grade breaks to
the Grading and Drainage Plan at the time of Improvement Plan
submuttal.

Calculate the volume required and volume provided 1n each drainage sub
area

We have added the volume calculations to the Drainage Report. Please
see Appendix E for details.

Demonstrate that on-site stormwater runoff from each dramage sub area
18 accounted for n specific drainage detention basin Calculate and show
the percentage runoff that 1s contributed from each dramnage sub arcato a
specific dramage basin Use a table or spreadsheet format to show the
results

We have added a spreadsheet to show the results. Please see Appendix
E for details

Please do not use staples to hold the dramage report together The
dramage report shall be bound (3-nng, GBC, or Coil wire, no staples)
with card stock front and back covers, and must include all required
exhibits, fuil color topographic aerial maps and grading and dramage
plans Full size plans/maps shall be folded and contained 1n pockets

Will comply



Mr Tim Curt’

Semor Planner

City of Scottsdale, Community Development
McDowell Mountain Back Bowl

1% Review Dramage Master Plan Comments — Response
WP #042054

If you have any questions, please contact me

Sincerety,

WwOOD, ATEL & ASSOCIATES, INC.

Gordon WR Wark PE
Semor Vice President

GWRW/km
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