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INTRODUCTION

Core North, Inc. currently holds a planning permi t for approximately 2,300 acres of

State Trust land in north Scottsdale (Figure 1). At the conclusion of the planning

process, Core North, Inc. plans on purchasing and developing this property.

Carter Associates, Inc. has been retained to prepare a Preliminary Hydrology Study

to be submitted as an element of the planning process. The purpose of this study is

to identify and characterize the current hydrologic condition affecting the site.

Further, the study is to develop criteria which will be used for the planning of both

the drainage infrastructure and the overall site.

The scope of this study is preliminary in nature with emphasis on ex.isting drainage

conditions and criteria for planning the overall site. This study is meant to present

conditions and criteria which we anticipate will have to be deal t with in the

subsequent planning process.

The following report presents estimates of storm runoff flow rates and volumes

impacting the site. The runoff flow rates and volumes originating from both on-site

and off-site areas, approximate channel locations and sizes as well as retention/

detention loea tions and volumes are presented in the following test as well as Tables

I through 3, Figures I through 6 and in the appendices.

PROJECT DESCRIPTION

The proposed project, which is <;:omprised of approximately 2,300 acres of State

Trust land, is located in Scottsdale, Arizona (Figure 1). The site is located within
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Sections 23, 24, 25 and portions of 26 and 36 in T.4N., R.4E., of the Gila and Sal t

River Base and Meridian, Maricopa County. The project site is bounded on the north

by Deer Valley Road, on the east by Pima Road, on the west by Scottsdale Road, and

on the south by the proposed alignment of the Outer Loop Highway.

Al though the development scheme of the project si te is in the planning process, it is

curently envisioned that the land uses will, in all likelihood, consist of residential,

light industrial, office, medical, multi-family, resort and technical center. The

resort currently has a golf course under consideration as an amenity. The

proportions of various land uses will be determined as the planning process moves

forward.

SITE DESCRIPTION

The si te is currently in a relatively undeveloped state. There is a 365.-:: foot wide

power line easement extending from the southeast corner to the northwest corner of

the si tee the easement is currently cohabi tated by Sal t River Project (SRP), Arizona

Public Service (APS) and Western Area Power Administration (WAPA).

The City of Scottsdale currently has a treatment plant located in the southeast

quarter of Section 25. This site has an area of 20 acres. The proposed Outer Loop

Highway right-of-way is located on the south edge of the project si te (Figure 1).

The design of the proposed freeway calls for drainage facili ties to be constructed on

the north side of the alignment on the State Trust land for which Core North holds

the planning permit. The drainage facilities proposed consist of two substantial

detention basins. One basin is to be located between Hayden Road and Pima Road

2
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adjacent to the Outer Loop Highway alignment. A second proposed basin would be

located north of the highway between Hayden Road and Scottsdale Road. These

basins are meant to attenuate peak storm runoff flow from watersheds to the north

and east such that conveyance facili ties under the highway and through approved

development to the south could be designed for significantly reduced peak discharge

rates. Some of the conveyance facili ties to the south of the highway in this area are

preliminarily designed and it is our understanding that a portion of the overall

system is currently under construction or constructed.

Along the south boundary of this approved development, south of the Outer Loop

Highway, is the Central Arizona Project Canal (CAP). On the north side of the

canal are large retention basins which were designed to store runoff from a

maximum probable flood occurring from tributary areas to the north and east. The

watershed area assumed tributaries to these retention basins was estimated by the

Bureau of Reclamation based on undeveloped conditions that existed when the CAP

was designed.

Topographically, the si te slopes at approximate 1.5.:!:. percent from northeast to

southwest. The overall surface of the site is generally quite uniform with no

significant irregular changes in elevation.

The surface of the si te is crossed perpendicular to the contour lines by numerous

small washes. These washes form a complex system of braided and often

interconnected runoff conveyance channels. These washes vary in depth from 0.5

feet to 4 feet.

3
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The vegetative community In this area consists of, but is not limited to, the

following species: Palo Verde, Ironwood Saguaro, Barrel Cacti, Sal t Sage, etc.

OFF -SITE HYDROLOGY

The watershed area tributary to the Core North, Inc. planning area has recently

been studied several time:; in conjunction with private development planning

(Carter, 1988), Outer Loop Highway design (Simons and Li, 1987, 1989), FEMA flood

insurance mapping and North Scottsdale Master Drainage planning (Water Resources

Associates, 1989).

The results of these studies have varied substantially mainly due to the complex

nature of the watershed area south and west of the McDowell Mountains. This area

consists mainly of alluvial fans which are characterized by complex systems of

interconnected and often changing washes. Addi tionally, the studies have used

different methods and input data.

After reviewing the studies referenced above, Carter Associates has chosen to use

the data presented In the Master Drainage Plan for North Scottsdale prepared for

the City of Scottsdale. This study is currently being recommended by the Ci ty as a

base line study for this area. The FEMA contractor conducting the flood insurance

study in this part of Scottsdale is also using the results of this study in their work.

Tributary area to the Core North, Inc. site has been delineated into three separate

watersheds (Figure 2). Carter Associates has obtained from the Ci ty of Scottsale

4-
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the computer input data for the area tributary to the 2,300 acre si teo These data

were modified to reflect changes in the watershed with respect to drainage patterns

and development (Figure 3).

The flows crossing the north property boundary from sub-basin 32 and those sub­

basins upstream in that watersheds were adjusted by reducing the overall watershed

area downward by the area of sub-basi n 32 on the 2,300 acre si teo The same

approach was taken for adjusting flows crossing the north property boundary in sub­

basin 37 and sub-basins upstream of 37. The most easterly tributary area to the

2,300 acre site was handled in a similar manner. The tributary area not contributing

was obtained by a reduction in the drainage area. This si tuation was noted due to

Ironwood Village (Figure 3). As part of the drainage infrastructure for Ironwood

Village, one large channel diverts flow to the south of the southeast corner of the

site.

The wateshed characteristics for those areas tributary to the north and east

property boundaries are described in detail in the Master Drainage Report for North

Scottsdale.

ON-SITE MANAGEMENT OF RUNOFF

There are generally four governmental agencies that will have input with respect to

the methodologies used in the hydrologic and hydraulic analysis of the on-site

storm water. They are: the Arizona State Land Department (ASLD), City of

Scottsdale (COS), the Arizona Department of Transportation (ADOT) and the

Federal Emergency Management Agency (FEMA).

5
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The City of Scottsdale's development cri teria requires sufficient drainage facili ties

to intercept, convey, store and discharge storm runoff for up to a lOO-year rainfall.

The City has suggested for baseline hydrology in this area the hydrologic plan for

North Scottsdale. This plan is presented in a report en ti tIed "General Drainage Plan

for North Scottsdale, Arizona" (Water Resources Associates, 1989). This plan

presents estimates of existing storm runoff onto and off of the Core North site. For

purposes of this report, the drainage areas and watershed data were modified

specifically for the Core North site, thus excluding data on areas not impacting this

si teo Table 1 lists the drainage basin numbers (Figure 3) and corresponding data that

has been modified to analyze the site. Table 2 lists the drainage concentration

points and corresponding lOO-year return period of discharge values.

There are four significant flows entering this parcel (exception is Ironwood Village

improvements). Table 2 lists the drainage subbasins with corresponding discharge

values. Figures 2 through '+ identify the approximate locations of where the off-site

rainfall runoff flows cross Pima Road or Deer Valley Road and onto Core North's

site. Ironwood Village is a single-family and light commercial subdivision that is

under construction at this time. Extensive channelization has, for the most part,

been completed. The western most "collector" channel will accept runoff and

convey it to a dip section in Pima Road. This conveyed flow will be more

concentrated when flowing over Pima Road and onto the site than the remaining

flows (sheet flow) that enter this project at the present ime.

Based on the current flow patterns, a series of channels will be necessary to collect

and convey the off-si te flows thr-ough the project area (Figure 5). Preliminary

estimates have been made for collector channel sizes. Proposed loea tions of these

6
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channels will be along the north and east property lines. Conveyance channels have

also be preliminarily sized and are located to drain the runoff through the Core

North project. The proposed channel size estimates were based on conveying the

peak runoff from the 100-year, 24-hour return period event. A typical channel may

consist of a trapizoidal section with 4:1 side slopes. For purposes of this report, a

Mannings roughness of 0.035 (rock rIp-rap or grouted rock rip-rap lining) was

assumed. Longitudinal channel slopes were based on existing topography. Channel

sizing estimates are presented in Appendix II.

Potentially, the main hydrologic impact ADOT will have on the State Trust land (or

Core North planning of this area) will be on the collection and conveyance of storm

flows through its right-of-way.

As stated in the Project Description section of this report, the proposed Outer Loop

Highway (ADOT project) will be located on the south edge of the project (Figure 5).

The design calls for detention basins to intercept flows from drainage areas 34

through 38 (detention basin located between Hayden Road and Scottsdale Road) and

drainage areas 39 through 53 (detention basin located between Hayden and Pima

Road). See Figures 4 and 5 for these proposed detention basin locations. The

proposed collector conveyance channels, as stated above, will convey the off-si te

and some on-site flows to these basins. The outflow (weir and/or culvert) as

proposed would drain under the Outer Loop Highway and into proposed collector/

conveyance channels in the State Trust land called Core South (Figure 5).

An alternative to detention basins-at the currently proposed location is to detain all

or a portion of the off-site flows in the power line easement (Figure 5). The electric

7
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companies cohabitating the power line easement, SRP, APS and WAPA, have been

verbally contacted concerning this alternative. They have indicated that the use of

the power line easements for detention purposes appears to be an acceptable use.

Approval of any use will be based on specific improvement plans. This alternative

has the potential to substantially reduce the necessi ty for the large detention basi ns

proposed along the Outer Loop Highway. If future hydrologic/hydraulic studies show

that these alternative basins are not adequate, then the basins proposed along the

Outer Loop Highway could be re-designed. If the alternative power line easement

basins are implemented in future design, then the detention basins along the Outer

Loop Highway would potentially be greatly scaled down.

The potential for uSlng the power line easement for detentionlretention appears to

be significant in the northwest drainage area (drainage areas 30 through 33). A

previous hydrology study indicates that one intermediate detention basin at Happy

Valley Highway and Pima Road is planned. By utilizing the power line easement for

detention/retention basins, the peak flows impacting Scottsdale Road and future

development could potentially be reduced and better control.

Detention/retention volumes for the 2,300 acre parcel have been estimated based on

an assumed mix of residential and commercial development. The volume of runoff

associated wi th the 2,300-acre si te was estimated by using the 100-year, 2-hour

rainfall event of 2.82 inches (U.S. Department of Commerce, WBTM WR 44).

Table 3 lists the estimated retention volumes per type of development and total

volume to be stored for the entire parcel. The total storage volume required is

approximately 440 acre-feet.

8



detention/retention basins will most likely be located in proposed golf course and/or

park areas. The detention/retention outlet elevations should be equal to the 100­

year high water elevation in adjacent conveyance channels unless approved by the

City of Scottsdale's drainage administrator. On-site development runoff that has

been detained shall be disposed of within 36 hours by bleeding the storm water by use

of culverts, weirs, and/or drywells. Drywells are discouraged by the City and must

receive special approval from the City Water Resources Department and be

registered with the State Department of Water Resources. Flows from the basins

shall not exceed pre-development flows. If runoff is to be conveyed by an

underground system, complete plans shall be submitted.
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Currently, the entire parcel is in a Federal Emergency Management Agency (FEMA)

"B" flood zone. A flood insurance study currently in progress by Cella Barr

Associates on the alluvial fans in North Scottsdale indicates that the majority of the

Core North site is in an "A" flood zone with specified depths. These potential flow

depths range between one to three feet and potential veloci ties between 6 to 8 feet

per second (fps). See Figure 6 for the preliminary alluvial fan study resul ts on this

project site. Approximately one-third of Section 24, according to this study, is

classified as an "A" flood zone. This means that the parcel is in an area of 100-year

flooding and base flood elevations and flood hazard have not been determined

(Figure 5). Al though this portion of the project was not analyzed for depth of flow

and velocity over the alluvial fan, it can be assumed that since this area is similar to

the remainder of the site, strong potential for similar "A" flood zone classification

exists. Based on this assumption, the depth of flow in this area probably is between

one and three feet and the veloci ties between 6 and 8 ips.

9
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TABLE 1
MODIFIED HYDROLOGIC DATA FOR
DRAINAGE TO STATE TRUST LANDS

COS Modified

COS** Modified Basin Basin COS Modified

WSD* Area Area Length Length Impervious Impervious

No. (acre) (acre) (feet) (feet) (%) (%)

Flow to North Property Line (Existing)

32 1. 3985 1.1942 9,300 8,000 2.99 3.50

37 1.1896 0.7260 8,433 5,000 9.58 15.70

Flow to East Property Line (Existing)

52 1. 3557 1.1537 6,633 6,633 1.15 7.72

53 1. 7471 0.404 7,767 4,500 0 16.60

Flow to South Central and West Property Lines (Existing)

33 1. 5717 0.6026 9,500 6,800 0 0

38 1. 2597 1. 2543 8,300 8,300 0 0

Flow to South and East Property Lines (Existing)

53 1. 7471 1.2634 7,767 7,000 ° 1.5

* WSD - Watershed or drainage area.

**COS _ City of Scottsdale, "Watershed Sub-Basin Delineation and HEC-l Routing
Schematic" Data (existing condition) and HEC-l Hydrologic Data
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TABLE 2

DISCHARGE TABLE

C oncentra tion
Discharge

Point Comments (cis)

Sub 32 Along north property line 2,064

Sub 37 Along north property line 2,612

Sec 24 Along east property line 2,491

Sec 25 Along east property line 2,982

Sub 33 Along west property line 2,110

Sub 38 Along south property line 2,556

Sub 53 Along south property line 3,869
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TABLE 3

DETENTION/RETENTION TABLE FOR
ASSUMED MIXED DEVELOPMENT

I
I

Retention

Land Use/ Area Run-off in Volume

Zoning (ac) CN Inches (ac-ft)

I East Drainage Area

I
SF 104.3 91 1. 91 16.6

Low SF 63.4 89 1. 74 9.2

MF 6.9 95 2.27 1.3

MED 195.1 93 2.08 33.8

I· C 23.6 96 2.38 4.6

0 21.4 95 2.27 4.0

TECH 72.9 95 2.27 14.4

I
LT IND 210.6 96 2.38 41.8

Sewage Treatment Plant 39.6 93 2.08 6.9

Park/Detention Basins 131.5 98 2.59 28.4

I.
Golf Course 61.4 75 0.85 12.7

Overhead Trans.
Lines 47.8 85 1.44 5.7

IND 43.2 96 2.38 8.5

I
188

I
Central Drainage Area

SF 87.6 91 1. 91 13.9

Low SF 163.0 89 1.74 23.6

I MED 129.7 93 2.08 22 .5

MF 20.2 95 2.27 3.8

COM 32.4 96 2.38 6.4

I
LT IND 130.2 96 2.38 25.6

IND 42.5 97 2.48 8.8

Golf Course 87.4 75 0.85 6.2

Park/Detention/Channel 97.0 98 2.59 20.9

I' Corp Headquarters/Hotel 82.4 93 2.08 14.3

0 50.5 95 2.27 9.6

TECH 34.2 95 2.27 6.5

I Overhead
Trans. Lines 41.0 85 1.44 4.9

167

I
I·
I
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TABLE 3 (continued)

Retention

Land Use! Area Run-off in Volume

Zoning (ad CN Inches (ac-ft)

West Drainage Area

SF 91.8 91 1. 91 14.6

MED 304.0 93 2.08 52.7

MF 46.0 95 2.27 8.7

0 24.2 95 2.27 4.6

DET 12.2 98 2.59 2.6

Overhead Trans.
ines 11.0 85 1. 44 1.3

85

Total assumed mixed development layout retention required.
Tota! =East DA + Cent.ra1 DA + West DA

=167 +188 + 85
=440 ac-ft
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FLOW TO EAST PROPERTY LINE

HEC-l INPUT FAGE

1 UNE ID ....... 1....... 2....... 3....... ~ ....... 5....... 6....... 7....... 8....... 9...... 10

1 JD S~?T. 13, i'189
2 iD TRYHUS STATE lfiWS - 2356 ACRES
3 !D FL~ TO EAST PROPERTY LiNE [:(ISTWG CCNDIT!ON

I
4 iD HODEL TP.EP.D99,--- SUB-BASIN SERIES 39 TO 53--0UTER LOOP WATERSHED

5 ID GENERAL DRAINAGE PLNi FOR NORTH SCOnSDALE, EXI STING C(liCIT! CNS

6 10 100-YR, 24-HR STORN, USING SCS TYPE IIA RAINFALL OISTRIBUT](l~

7 10 RAINFALL FR(l1 NMA ATLAS, USING 10 51) MI AREAL REDUCT!(li FACTOR

1 *OIAGRti1
B IT 5 24JUL89 0 289
9 10 c 0oJ

I iO IN 30 24JULB9 0

11 KK SUB39

I·
12 rn RLNOFF FRil1 SUB-BASW 39
13 SA 1.9422
14 PB 4.32
15 PC 0 .005 .009 .010 .013 .019 .021 .028 .032 .044

I 16 PC .057 .100 .660 .745 .776 .800 .816 .830 .840 .850

17 PC .861 .868 .878 .884 .891 .900 .905 .912 .919 .923

18 PC .930 .934 .939 .944 .950 .958 .961 .963 .969 .971

I~
19 PC .974 .979 .981 .985 .989 .'m .993 .996 1.000

20 LS 85 1.60
21 UK 330 .0433 .20 100

I
22 RK 11240 .0253 .045 TP.AP 30 3

23 KK SUB40

I
24 kl'1 RUNOFF FRCrt SUB-BASIN 40
25 SA .5844
26 LS 83 1.06

'-'

27 UK 160 .0627 .20 100

I 28 RK 7000 .0350 .045 TRAP 20 3

29 KK CP41

I
30 KM COHBINE ~YDROGRAPHS SUS39 &SU840

31 He 2

1
32 KK SUB41
33 KM RlNOFF FROH SUB-BAS IN 41 &: ROUTE CP 41
34 BA .7911
35' LS 7~ 2.04

I 36 UK 280 .2386 .20 100
37 RK 9400 .0282 .045 TPAP 50 3 YES

1 38 KK SUB42
39 KM Rl1iOFF FRCt1 SUB-8ASIN 42
40 SA .5844
41 LS 7" 1.24

1
,0

42 UK 280 .2386 .20 100
43 RK 8750 .0573 .045 TRAP 20 3

1





I
I

HEC-l INPUT PAGE
.,
.:J

I LWE ID ....... 1..•.... 2....... 3....... 4....... 5.••.... 6....•.. : ....... 8...•... 9••.•.. 10

I 87 KK CP48
88 KH W1BHjE HYDROGP.~PHS 5084 i I SUB42, & SU8<17

I
89 HC 3

90 KK SU848

I
91 Kt1 RLNOFF FRltI SUB-MSm 48 & ROUTE CP 48

92 BA .0438
93 LS 73 4.14

94 UK 150 .0733 .20 100

I
95 RK 1300 .0338 .045 TRAP 75 ~ YESJ

96 KK SUB49

I
97 Kt1 RLtWFF FRCt1 SUB-BASm 49

98 SA .3528
99 LS 79 1.88

100 UK 135 .0758 .20 100

I 101 RK 5400 .0370 .045 iRAP 30 3

102 KK SUB50

I 103 Kt1 RLt~OFF FRCt1 SUB-BASiN 50

104 SA .3580
105 LS 84 1.39

I
106 UK 300 .355S .20 100

107 RK 730 .1506 .045 .036 W.AP 10 3

108 RK 6400 .0453 .045 TPAP 2S 3

I 109 KK CPSI
110 Kt1 CEt1BItiE HYDROGP.APHS SU848, 5U849 , &: SUB50

111 HC 3

I 112 KK 2004 DIV

113 KM DIVERT FLOW TO SUB 2005

I 114 Kt1 THIS Dl'JERT OCCURS AT A BRAIDED CfWtH 8IFURC.~TIW LOCATED 1000 "ErT

115 KM SOUTH OF THE EAST END OF PINNACLE PEAK ROAD.

116 KM THIS IS N~ ACTIVE ALLl!JIAL F~~ APEX.

I
117 DT 2003
118 DI 0 15000

119 DO 0 7500

I·" 120 KK SUBSI

121 KH RLtWFr FRCt1 SUB-BASIN 51 &: ROUTE NCN-DJlJERTED FLlJJJ FRCt1 D1V 2004

122 SA 1.0675

I. 123 LS 72 4.06

124 UK 94 .0213 .10 100

125 RK 6400 .0329 .045 TRAP 1500 2 YES

I 126 ~iI SU852
127 KM WWFF FRltI SUB-BASIN 52 & ROUTE SUB 51

128 SA 1.1537

I 129 LS 71 7.72

130 UK 76 .0213 .10 100

131 RK 6633 .0300 .045 T?.AP 2500 2 YES



ID ••..•.• 1••..••• 2••••••• 3••••••• 4••••••• 5••••••• 6•••.•.• 7•.••••• 8.•.. , .. 9•••••• 10

KK SEC25 FUM DR.~lNlNG TO SECTWi 25--EAST BOLNDARY
KM SEC24 = FLru DP.AltWiG TO SECTICN 24--EA:;T BOlMlARY

DT SEC24
Dl 0 5454
DO 0 2491

I
I
I UriE

I ,~?

1:~

......"'\

:J"

I
134
l~c
,)J

136

I 137
138
139

I 140

141
142

I
143

I
t,
I
I
I,
I
I
'I
I
I
I

HEC-l INPlIT

KK SU853
KtI RLtWFF FRCtI SUB-BASJN 53 & ROlJTE SUB 52

3A .404
LS 74 16.6
UK 67 .0213 .10 100
RK 4500 .0196 .045 TRAP 100

ZZ

2 YES

PAGE 4



SUB49

SUB50

SCHEWlT! COIAGP!ti OF STREP/1 NEThlORK

CP4B ••••••••••••••••••••••••
V
lJ

SU848 ~H

II
<

SUB46

SUB44

CP47 ••••••••••••••••••••••••

SUB45A

V
5U847 HI

CP45 ••••••••...•
V
V

SUB45 III

SUB43

«---) RETU~~ OF DIVERTED OR PUMPED FLOW

(---») DjVEP.Sl~i OR PUMP FLOW

SUB42

5UB40

CPH .
V
V

SUB41 HI

5U839

(,I) RGLiTING

(.j W(HTOR

I
1\
IJPLlT

LItE

I NO.

11

I
23

I
29

I 32

I 38

I 44

I 50

I 56

I 59

I
65

I
71

78

I
81

'I-.' 87

I 90

I Y6

I 102



1;7 -------i 2003
t!'-. 2004" '

~}

1120

\/
SUBS1 fH

\1

1126
V

SU852 HI

1134 ,-------) StC24
1·"\"'1 SEC25• .J~

1137

V
\}

SU853 **~

I H) RLNOFF ALSO Crt1PUTED AT THIS LOCATICI'j

I
I

I·
I
I
I:

I
I.
I
I
I
I·
I



OUTPUT C~~ROL VARIABLES
IPFJIT 5 PR HIT CctITROL
I PLOT 0 PLOT CllHROL
QSCAL O. HYDROGRAPH PLOT SCALE

Uti

FLOOD HYDROGRAPH PACKAGE HEC- i (I Bt1 XT 512K: VERS J(Jt) -FEB I, i 985
U.S. AR"fY CORPS OF ENG1NEERS, THE HYDROLOGIC ENGINEERING CEnTER, 609 SEceND STREET, DAVIS, CA. 95616

HH

SEPT. 13, i 989
TRYHUS STATE LH~DS - 2356 ACRES
FL~ TO EAST PROPERTY LlNE EXISTING C[NDlTlCt~

HODEL TREP.D99,--- SUB-BASIN SERIES 39 TO 53--0UTER LOOP WATERSHED
GENERAL DRAINAGE PLN~ FOR NORTH SCOnSDALE, EXISTING CONDlTlCt1S
1OO-YR, 24-HR STORM, USING SCS TYPE IIA RAiNFALL DISTRI BlJ1J(l~
PAINFALL FRrt1 N~ ATLAS, USING 10 SQ HI AREAL REDUCTICN FACTOR

ENGLlSH LNITS

HINUTES IN Cct'lPUTATI ct~ ltITERVAL
STARTING DATE
STARTING TIME
NLHBER OF HYDROGPAPH OROlt~TES

ENDING DATE
ENDING TIME

.08 HOURS
24.00 HOURS

5
24JUL89

0000
289

25JUL89
0000

Cll1PUTATI [j~ ItITERVAL
TOTAL TIME BASE

HYDROGPAPH TIME DATA
t-l1IN

IDATE
iTIHE

NQ
t~DDATE

NDTIHE

IT

9 10

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I,

I
I



I
I
I

Rl.iWF f Sl.t't\'lRY
FLOd IN CUBIC FEET PER SECa~D

T;ME IN HOURS I AREA IN SQL~RE !"\lLES

I PEAK T!ME OF A!)EPAGE FU)"J FOR W1XIHl!1 PERIOD BASIN ~XIMLN TINE OF

OPEPAT It1i ~;I;;TlW FLCU r'EAK AREA STAGE I~.x STAGE

1 6-HQUR 24-HOUR n-fiOUR

I HYDROGPAPH AT
t SU839 3801. 6.17 441. 134. 134. 1. 94

I ff'l'DROGRAPH AT
t SU840 i330. 6.08 127. 39. 39. .58

I 2 CCt1BlNED AT
~ CP41 5128. 6.08 568. 173. 173. 2.53

I ffYDROGRAPH AT
SUB41 5556. 6.17 701. 214. 214. 3.32

I HYDROGRAPH AT
SUB42 1121. 6.08 104. 32. 32. .58

I.
ffYDROGRAPH AT

SUB43 2493. 6.08 248. 75. 71: 1.07• .,J.

I
ffYDROGPAPH AT

SUB44 1973. 6.08 196. 59. 59. .35

2 CCt1BINED AT

I CP45 4466. 6.08 444. 134. 134. 1.92

ffYDROGPAPH AT,

I· SU845 4518. 6.08 486. 147. 147. 2.13

.... HYDROGRAPH AT

I
SUB4~"; 426. 6.08 42. 13. 13. .17

HYDRGGPAPH AT
SUB46 2299. 6.08 231. 68. 68. r,"o

.; J

I· 3 W1BINED AT
t CP47 7243. 6.08 758. 228. 228. 3.23

I.: f{'l'DROGRAPH AT
t SUB47 6981. 6.17 850. 256. 256. 3.60

I·· 3 Cil1BINED AT
CP48 13502. 6.17 1654. 503. 503. 7.50

I HYDROGRAPH AT
SU848 13137. 6.17 1659. 504. 504. 7.55

I ff'l'DROGRAPH AT
SU849 711. 6.08 66. 20. 20. .35

~Y()l?IlI;RAfl~ AT



C?5i : ~;S~: . c- • i :; 1a04. 550. :1 :'L~ . ;:;.1.0

2003 71'?0 . 6.17 Q02. 275. 275. 8.26

2004 ?! 90. 6.17 902. 275. "7 C 3.26~ • .J •

SUBS! 6-;-41. 6.33 1023. 320. 320. 9.33

SUB52 5454. 6.58 1147. 367. 367. ! 0.48

SEC24 2491. 6.58 524. 168. 168. 10.48

SEC25 2963. 6.58 623. 199. 199. 10.48

SUB53 2982. 6.67 681. 220. 220. 10.8BHYDROGRAPH AT

HYDROGRAPH AT

DIVERSICfi TO

HYDROG?APH AT

thDROGRAPH AT

I,
I
I
I
I
I
+

I,
I

~fl NORMAL BiD OF HEC-l III

I·
I.
'I
I
I:
I·:
I-
I
I.
I
-I



I FLOW TO NORTH PROPERTY LINE

I HEe-1 INPUT PAGe 1

I
LINE JD ••••.•• 1....... 2....... 3....... 4....... 5....... 6....... 7.......2....... 9...... 10

1 10 SEPT. j 4I 1989

I
2 :D TRYHUS STATE L~~DS - 2356 ACRES
~ ID FL(lJ TO NORTH PROPERTY LINE EX IST \t~G CCt~D JT! (1,~
J

" 1D HODEL TF!~P. [199 I --- SUB-BASW SERI ES 30 TO 32 A'~D 34 TO 37
~

c ID GENERAL DRA\t~GE PLN~ FOR NORTH SCOnSDALE I Exl 5T ING mmITl cr~s,J

I 6 ID 100-YR, 24-HR STORM, USING SCS TYPE IIA RAINFALL DlSTRIBUTlcti
7 ID RAINFALL FRiJ1 NOi¥\ ATLAS, USING 10 sa HI AREAL REDUCTI(l~ FACTOR

*D IAGR.ttI

I
8 IT 5 24JUL89 289
9 10 5 0

10 IN 30 24JUL89 0

I 11 KK SUB30
12 KK R~~OFF FROH SUB-BAS1N 30
13 SA 1. 3296

I 14 PB 4.32
15 PC 0 .005 .009 .010 .013 .019 .021 .02B .032 .044

16 PC .057 .100 .660 .745 .776 .800 .816 .830 .840 .850

I 17 PC .861 .86B .878 .284 .891 .900 .905 .912 .919 .n3
18 PC .930 .934 .939 .944 .950 .958 .961 .963 .969 .971

19 PC .974 .979 .981 .985 .989 .991 .993 .996 1.000

I
20 LS 82 1.52
21 UK 110 .0408 .20 100
22 RK 10640 .0371 .045 TRAP 50 100

I 23 KK SU831
24 KN R~WFF FROH SU8-BASIN 31 &: ROUTE SU8 30
25 BA 1.2325

I 26 LS 7~ 3.20
27 UK 102 .0213 .10 100
28 RK 9450 .0228 .045 TRAP 50 130 YES

I 29 KK SUB32
.- 30 KK R~mFF FRlJoI SU8-BASlN 32 & ROlJTE SU8 31

31 8A 1.1942

I 32 LS 74 3.5
33 UK 67 .0213 .10 100

.-
34 RK 8000 .0214 .045 TRAP 50 130 YES

I. 35 KK SU834
36 KM R~WFF FRCti SUB-BASlN 34

I.
37 SA .8433
38 LS 77 2.43
39 UK 110 .0408 .20 100
40 RK 6800 .0644 .045 TPAP 50 100

I 41 KK 5U935
42 !'J1 RLNOFF FRCt1 SUB-eASlN 35

I 43 SA 1.2879
44 LS 79 1. 43
45 UK 265 .0381 .20 100

I . 46 RK 13000 .0319 .045 TRAP 50 100

...



I
I

LWE

I
47

I 48
49

I
50
"1J.

52

I
53
54
55

'I 56
57
58

I
59
60
61

I
62

I
I

I-
I,::

I~

I_~

I::
I
I'
I;

HEC-I INPUT

ID ..••••. 1 2••..••. 3.••.••. 4..•.... 5..••..• 6.••.... 7•.•.••• 8•••••.• ? 10

KK CP36
KM Cct18INE HYDRO GRAPHS SUB34 ,~ SU835

HC 2

KK SUB36
KM RltWFF FRct1 SUB-BASiN 36 ,~ ROLiTE CP 36

SA 1.4538
LS 72 2.11
UK 116 .0213 .10 iOO
RK 7767 .0281 .045 TRAP 50 130 YES

KK SUB37
KH RLtWFF FRctI SUB-BASIN 37 ,~ ROUTE SUB 36

SA 0.726
LS 74 15.7

UK 61 .0213 .10 100

RK 5000 .0237 .045 TRAP 50 130 YES

ZZ

PAG~ 2



I
I

SCH~T leD IAGRP/1 OF STREA'1 NEiUORK

'PUT

liNt:

I
ND.

11

(l,ll ROUTING (---» DIVERSICti OR PLtlP FLtJA

(,) CIUHTOR \ <---) P.~TlIRN Or: D!lJ~RTED OF, Pti1PED FLlJ,.!

SU830
V
IJ

SU831 Ht

~J

V
SUB32 iH

SU834

SUB35

CP36 .•.•.•.••.••
V
V

SUB36 Ufo

V
V

56 • SUB37 Hi

I:HI) RltiOFF ALSO CCt1PUTED AT THIS LOCATI(l~

I 41

I 47

I 50

I
I.
I.

I.
I'
I
I
I;



8iGLlSH LtHTS

CONPUTATHti ltlTEfi'\JAL .OS HOURS
TOTAL TIHE BASE 24.00 HOURS

OUTPUT CllHROL VARIABLES
IPKtfT 5 PR lifT CCWROL
I PLOT 0 PLOT CQ'ITROL
QSCAL O. ~iDROGRAPH PLOT SCALE

FLOOD HYDROGRAPH PAC~AGE HEC-1 (ISH XT 512K VERSI~1) -FEB 1,1985
U.S. M.tfi CGR?3 OF 2iGINEERS, nE hyDROLOGiC ENGINEERING CENTER, 609 SEwm SHEtT, CJAi,,'IS, CA. 956i6

HH

MINUTES IN CIl1PUTAT Ictl ltlTEF.\!AL
STARTING DATE
STARTING TIME
NUMBER OF HYDROGPAPH ORDINATES
ENDING DATE
8lDING TINE

5
24JUL89

0000
289

25JUL89
0000

SEPT. 14, 1989
TRYHUS STATE LANDS - 23~,6 ACF:ES
FL[l,J TO NORTH PROPERTY liNE EXI STING Cl1iOITi lti
HODEL TRNP. D99 ,--- SU8-rASlN SERI ES 30 TO 32 li'iD 34 TO 37
G8iERAL DRAlt~GE Pllti FOR NORTH SCOTTSDALE, EXISTING CCNDlTI(!iS
100-YR, 24-HR STOF3'l, USING SCS TYPE IIA PAlt~FALL DISTRI8UTICN
RA!NFALL FROH NOAA ATLAS, USING 10 SO HI AREAL REDUCTI~i FACTOR

HYDROGRAPH TIHE DATA
tfilN

IDATE
lTIHE

NO
NODATE
NDTIHE

IT

9 10

I
I
I
I
I
I
I
I
I
I
I
I.
I.
I
I
I
I.
I
I



I
I F:Ll'4GFF SLtt'HRY

I
FUM IN CUSIC FEET PER SEW40

TIHE IN HOURS I AREA IN SQL~RE MILES

PEAK TIME OF AiJEP;'GE FLCtJ FOR MAX HiLH PER i 00 BASIN HA)(iHLt1 "TIME OF

I DPEP;'T1et/ STATI(tj FLW PEAK AREA STAGE r.,;X STAGE

6-HOUR 24-HOUR 72-HOUP.

I HY[)RDGP;'PH AT
SUB30 1903. 6.17 275. 84. 84. I. 33

I
HYOROGP,APH AT

SUB31 1876. 6.42 459. 144. 144. 2.56

I
HYDROGRAPH AT

SU832 2064. 6.67 636. 203. 203. 3.76

HYDROGP.APH AT

I SU834 1262. 6.08 145. 45. 45. .84

HYDROGRAPH AT
)

I
SU835 995. 6.42 231. 73. 73. 1.29

2 Crt1BINED AT

I
CP36 2025. 6.17 375. 118. 118. 2.13

HYDROGRAPH AT
SU836 2414. 6.25 574. 183. 183. 3.58

I HYDROGRAPH AT
+ SU837 2612. 6.42 699. ?'" 224. 4.31

~.:~.

I

I
I
I
I
I
I



I FLOW TO SOUTH

I
AND EAST PROPERTY LINE

I
HEC-l INPUT PAG: 1

LHj: lD ....... l ....... 2....... 3....... 4....... 5....... 6....... 7....... 8....... 9., .... 10

,I JD SEPT. 12 I !989
2 ID iRYHUS STATE ~~DS - 2356 ACRES
:j ID FLW TO SOUTH A'jD EAST PROPERTY UNES Ex] 51 ING Clm IT liJjS

I 4 ID HODEL TRSP. D99 I --- SUB-BAS I1~ SER IES 3'~ TO 53--OlJTER LOOP WATERSHED
c ID GENERAL DRAlNAGE PL,;f~ FOR NORTH SCOTTSDALE I W STWG CCtW ITI (t~S
J

6 iD 100-YR, 24-HR STOFi1, USING SCS TYPE I!A RAINFAll DISTRIBUTlCN

I
7 ID PAINFAll FROM NOAA ATLAS, USING 10 sa HI AREAL REDUCTI(t~ FACTOR

lDIAGRN1
8 IT 5 24JUL89 289

9 10 5 0

I 10 IN 30 2~JUL89 0

11 KK SU839

I 12 KM R~~OFF FROM SUB-BASIN 39
13 SA 1.9422
14 PB 4.32

I
15 PC 0 .005 .009 .01(1 .013 .019 .021 .028 .032 .044

16 PC .057 .100 .660 .745 .776 .800 .816 .. :830 .840 .850

17 PC .861 .868 .878 .884 .891 .900 .905 .912 .919 .923

I
18 PC .930 .934 .939 .944 .950 .958 .961 .963 .969 .971

19 PC .974 .979 .981 .985 .989 .991 .993 .996 1.000

20 LS 85 1.60
21 UK 330 .0433 .20 100

I 22 RK 11240 .0253 .045 TRAP 30 3

?" KK 5U840~J

I
24 KM R~jOFF FROM SU8-BASIN 40
25 SA .5844
26 lS - 83 1.06

I
27 UK 160 .0627 .20 100

28 RK 7000 .0350 .045 TPAP 20 3

29 KK CP41

I 30 KM CCt1BIt1E HYDROGP.APHS SUB39 & SU840

31 HC 2

I: ?? KK SlIB41
,,~

33 KM RLtWFF FRct1 SUB-BASIt1 41 & ROUTE CP 41
34 SA .7911

I
35 lS 74 2.04
36 UK 280 .2386 .20 100
"7 RK 9400 .0282 .045 TRAP 50 3 YES
J,

I 38 KK SUB42
39 KH RljjOFF FROH SUB-BASIN 42

40 r.A .5844

I 41 LS 78 1.24

42 U" 280 .2386 .20 100r,

43 RK 8750 .0573 .045 TPAP 20 3

I



I
I
I

HEC-l WPUT PAGE 2

l.!Nt iD ....... l ....... 2....... 3....... 4....... 5....... 6....... 7....... 8.. ,., .. 9...... 10

I 44 (f: SUB~3

'C i<H RLNOFF FRCt'i SUB-BASIN 43
~J

I 46 8A 1.0708
47 ~S 85 1.03
48 UK 260 .0515 .20 iOO

I 49 RK 7400 .0255 .045 TRAP 25 3

50 KK SUB44

I
51 Kt1 Rl.NOFF FRCt1 SUB-BASW 44
52 M .8537
53 l.S 85
54 UV 260 .0515 .20 100

"

I 55 RK 9840 .0622 .045 TP,AP 25 3

56 KK CP45

I 57 Kt1 COMBINE HYDROGRAPHS SUB43 ~ SUB44
58 HC 2

I
59 KK SUB45
60 i<H Rl.NOFF FRCt1 SUB-BASW 45 &: ROUTE CP 45
61 SA .2037
62 LS 81

I 63 UK 125 .1166 .20 100

64 RK 3600 .0366 .045 TRAP 30 3 YES

I 65 KK SUB4~

66 KH Rl.NOFF FRCt1 SUB 45A
67 SA .1720

I·
68 LS 86
69 UK 275 .2200 .20 100

70 RK 5400 .0411 .045 TP,AP 15 3

I: 71 KK SUB46
72 Kt1 RLNOFF FRCl1 SUB-BASlH 46
73 SA .926B

I 74 LS 86
75 UK 265 .4958 .20 100

76 RK 3300 .2271 .045 .111 TRAP 10 3

I
77 RK 7100 .0535 .045 TRAP 25 3

78 KK CP47
79 KM CrtlBINE ffYDROGP.APHS SU845, 5U84:'4, &: SUB46

I 80 He 3

81 KK SUB47

I 82 f~ Rl.NO;:F FROH SU8-BASW 47 &. ROUTE CP 47

83 SA .3757
84 LS 77 1.28

I
85 UK 375 .1000 .20 100

86 RK 9600 .0217 .045 TRAP 50 3 YES



I
I

HEC-! !NPUT PAGE 3

1 LIt,E lD ....... j ••••••• 2....... 3.•.•... ~ ....... 5....... 6....... 7•...•.. 8.•• , ... 9...•.. 10

I 87 KK CP48

88 ¥J1 Clt18WE i1YDROGRAPHS SUB41, SiJ842 , & SUB47

I 89 HC 3

90 KK SUB48

I
91 Kl'1 RLt~OFF FRCN SUB-BASIN 48 & ROUTE CP 48

?2 SA .0438
93 LS 73 4.14

94 UK 150 .0733 .20 100

I: 95 RK 1300 .0338 .045 TRAP .,c 3 YES(,J

96 KK SUB49

I 97 V.M RLtWFF FRCN SUB-BASIN 49

98 SA .3528

99 LS 79 1.88

I"
100 UK 135 .0758 .20 100

101. RK 5400 .0370 .045 TPAP 30 3

Ii 102 KK SUB50
103 KH RLtWFF FRet'! SlIB-BASIN 50

104 SA ,3580

105 LS 84 1.39

I 106 UK 300 ,3555 .20 100

107 RK 730 .1506 .045 .036 TRAP 10 3

108 RK 6400 ,0453 .045 TRAP 25 3

I:,: 109 KK CP51

110 KH CftlB WE HYDROGRAPHS SUB48, SUB49 I & SUB50

I'; 111 HC 3

112 KK 2004 DIV

113 rn D1VERT FLOW TO SUB 2005

1- 114 KH THIS DiVERT OCCURS AT A 8PAIDED CfWfH BIFURCATICH LOCATED 1000 FEET
:'

.. ~ 115 I<Ji SOUTH OF THE EAST END OF Pl!'l~CLE PEAK ROAD.

116 I<Ji THl SIS mACTIVE ALLW1AL FA'~ APEX,

I;; 117 DT 2003

118 01 0 15000
'::;.:: 119 DO 0 7500

10
; 120 KK SUB51

.. i

121 KH Rl.t~OFF FRa1 SUB-BASIN 51 & ROUTE NrtHIVERTED FL~ FRtl1 [)lV 2004

122 SA 1.0675

'I; 123 LS 72 4.06

, ' 124 UK 94 ,0213 .10 100
.....

pc RK 6400 .0329 .045 TRAP 1500 2 YES
.oJ

'I 126 KK SU852

127 KM RLt40FF FRll'I SUB-BASIN 52 &: ROUTE SUB 51

:I,.~
128 8A 1,3557

129 LS 71 1.15

130 UK 76 .0213 ,10 100

131 RK 6633 .0300 .045 TRAP 2500 2 YES



!D ..••••• 1••.•••• 2••...•. 3.•...•. 4•...... 5•.••••• 6••..••• 7••••••• 8.••.•.. 9•...•• l~i

I
I
I UNE

I 132
133

I 134
i35
136

I
137
138

I
I
I
1

I
I
1-';

I~"

I~

I~

I"

I
I:

HEC-l WPIJT

t<K SU853
K:t1 Rlt;OFF FF:CN SU8-BASIt1 53 ,l,: ROlJTE SUB 52
8A 1.2634
LS 7~ 1.5
UK 67 .0213 .10 100
RK 7000 .0196 .045 TRAP 3500
77
LL

2 YES

PAGE 4



SUB50

SUB49

CP48 , .

SCHEWiTiC DIAGii:A'1 OF ST~EA'i tiET140?K

SUB4:.:i

SU846

5U844

CP47 , .
\)

V
SUB47 ~~~

CP45 ..........•.
v
V

SU845 HI

SU843

«---) P,CIU~~ Or DiVERTED OR PUMPED FLOW

(--->! ~IVERS1~i OR PUNP FLOW

I.)

SlJ348 m:

SUB40

SUB42

CP41 .... 0 .0.00"

V
IJ

SU841 iH

SU23'7'

0: .) [[.erECTOR

(\n F:OlfT!NG

I
I
1'~'IT::,,0,

UtE

I t;O.

I
11

I
23

29

I
32

1
38

I: 44

11 50

I:,
56

I" 59

I' 65
"

I 71

1
7a

I
81

87

I
~'o

1
'i'6

I ., 102



I -. 20G2. ,.

j i 2 2004

I :..}

\1

l20 SU8S1 *~~

I
i.)

V

126 Su852 fH

"

I
v

V

132 Su853 fH

I !f~) R~i0FF ALSO CDMPU1ED AT TH!S LOCATI~j

I
I
I
I
I
I
I
I
I
I
I
I
I
I



flU

OUTPUT CWTROL VARIABLES
IPRNT 5 PR HiT CCWROL
IPLOT 0 PLOT CCWROL
OSCAL 0• ~,(DROGPAPH PLOT SCALE

FLOOD ~YDROGRAPH PAC¥AGE HEC-l (IBN XI 512K VER3Icr~) -FEB 1,1985
U. '3. AP.M")' C02?'; Dr ENG Jt,EERS , THE r.'YDROLQGi C ENG]NEERl!~G C8{IER, 609 SEwm STEE::!, [)AI)] SI c..;, ';'5616

UH

SEPT. 12,1989
TRYHUS STATE L~~DS - 2356 ACRES
FLOA TO SOUTH N~O EAST PROPERTY LlNES EXI STING CCNDlTIlllS
MODEL TRSP.D99,--- SUB-BASIN SERIES 39 TO 53--DUTER LOOP WATERSHED
GENEPAL DPA WAGE P~~ FOR NORTH SCOnSDALE I D:l STiNG C(J-lD 1TI ~~S
lOO-YR, 24-HR STO~, USltlG SCS TYPE IIA RAWFALL DISTRIBUTlll~
RAINFALL FRiJ1 NOAA ATLAS, USING 10 SO 111 AREAL REDUCT!l11 FACTOR

.OB HOURS
24.00 HOURS

HmUTES m CIl1PUTATIll~ ltiTERVAL
STARTING DATE
START ING TIHE
NltIBER OF ~DROGRAPH OROl~TES
ENDING DATE
8WmG TJt1E

5
24JULB9

0000
289

25JULB9
0000

ClJ1PLlTAII~~ HfTER'-.JAL
TOTAL TIME BASE

~,(DROGRAPH TIME DATA
t.f11N

]DATE
ITIHE

tW
HDDATE
NDTIME

ENGliSH LWTS

IT

9 10

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I.
I::
I
I



I
I
I Rlt~OFF S\.l"ffiRY

rLCU IN CUB IC FEET PER SECtJ~D

I
TIHE IN HOURS I AREA IN SQL~RE HILES

PEAK i1ME OF AVERAGE FUM FOR t~XIHLi1 PER j 00 PAS!N t"A:<IMLN TH1E OF

OPE FAT i C1~ STAT I (t~ FLC\;I PEAK AF:EA STAGE r~X STAGE

I
6-HOUR 24-HOUR 72-HOUR

ffYDROGPAPH AT

I
SlJ839 3801. 6.17 441. 134. 134. 1. '?4

HYDROGRAPH AT

I
SU840 1330. 6.08 127. 39. 39. .58

2 WiSHED AT
C?41 5128. 6.08 568. 173. 173. 2.53

I HYOROGRAPH AT

+ S1I841 5556. 6.17 701. 214. 214. 3.32

I HYDROGRAPH AT

+ SUB42 1121. 6.08 104. 32. 32. .58

I~~ HYDROGRAPH AT
", :3U843 2493. 6.08 248. 7'" 75. 1.07

."':'":

• J.

I, ffYDROGRAPH AT
SlIB44 1973. 6.08 196. 59. 59. .85

I 2 C~8lNED AT
CP45 4466. 6.08 444. 134. 134. 1. 92

I,' ~:1DROGR4PH AT
SUB45 4518. 6.08 486. 147. 147. 2.13

I
HYOROGP.APH AT

'3U84SA 426. 6.08 4? 13. 13. .17

HYDROGRAPH AT

I~
';U346 2299 • 6.08 231. 68. 68. .93

3 Cct1BINEO AT

1+ CP47 7243. 6.08 758. 228. 228. 3.23

HYDROGRAPH AT

I
SU847 6981. 6.17 850. 256. 256. 3.60

3 C~8INED AT
CP48 i3502. 6. i 7 1654. 503. 503. 7.50

,I
HYDF:OGRAPH AT

't' SU848 13137. 6.17 1659. 504. 504. 7.55

'I·" HYOROGP.APH AT
, ,

SUB49 711. 6.08 66. 20. 20. .35



I ~:i'""~ ::,::: ;.-
- .-:,= . . ,", ",-,., :

~ ., ;..:-:. . ... ,

I [1 i ..;:23 i [r~ ~u

2003 7l ';'0 I
' 1 ~O•• !

I H"'iUROGRAuH A"r
,",I

2004 71';'0. 6.17

I
f~YDP.OGRAPH AT

SUE;51 6j'41. 6.33

I
f{~'DROSPJ\PH AT

SU8:12 5496, 6.58

HYDROG?APH AT

I SU8S3 3869. 7.00

I
I
I
I
I
I
I
I
I
I
I
I

902.

1028.

1155.

1255.

'-J;C
~ .. J.

275.

320.

370.

419.

:::C . ':: .~',:,

~~c 8.26_/J.

")7C 8.26~, .J.

320. 9.33

370. lO.~8

419. 11.95



I FLOW TO SOUTH CENTRAL AND

I
WEST PROPERTY LINES

HEC-1 INPUT ?AGE

I LHiE lD ....... 1....... 2....... 3....... ~ •...... 5••.•... 6.•..... 7..•..•• 8....... 9.....• 10

10 SEPT. 12,1989

I
2 ID TRYHUS STATE L~~DS - 2356 ACRES EXl STlNG CCNDn! !l'~S

3 ID FLOJ TO SOUTH CENTRAL rl~D WEST PROPERTY LINE

4 lD MODEL TEVP .on .--- SUB-8ASW :;ER!ES 30 TO 32 ;i~O 34 TO 37

5 ID GENEPAL DRA It~GE PLAN FOR NORTH SCOnSDALE 1 EXISTING Cll~DJTl(t,S

I 6 10 100-YR, 24-HR STOFi'I, USING SCS T'r'PE IIA PAINFALL DISTRIBUTllJl

7 ]D PAItiFALL FRCt1 N~ ATLAS 1 USH~G 10 sa HI AREAL REDUCTllt~ FACTOR

~OIAGRN'I

I 8 IT 5 24JUL89 289

9 10 5 0

10 lt~ 30 24JUL89

I 11 KK SU830

12 rl1 RLtWFF FRet: SUB-BAS IN 30

I
13 8A 1. 3296

14 P8 4.32

15 PC 0 .005 .009 .010 .013 .019 .021 .028 .032 .044

16 PC .057 .100 .660 .745 .776 .800 .816 .830 .840 .850

I 17 PC .861 .868 .878 .884 .891 .900 .905 .912 .919 .923

18 PC .930 .934 .939 .944 .950 .958 .961 .963 .969 .971

19 PC .974 .979 .981 .995 .989 .991 .993 .996 1.000

I
20 LS 82 1. 52

21 UK 110 .0408 .20 100

22 RK 10640 .0371 .045 TRAP 50 100

I 23 KK SUB31

24 iIJ1 RLtWFF FRct1 SU8-8."-lS IN 31 & ROUTE SUB 30

25 SA 1.2325

I 26 LS 74 3.20

27 UK 102 .0213 .10 100

28 RK 9450 .0228 .0'15 TRAP 50 130 YES

I 29 KK SUB32
30 1<:"1 RLtWFF FRCtI SU8-2AS!t~ 32 & ROUTE SUB 31

I
31 SA 1.3185
~~ LS 74 2.9'1J:"
.-, .., UK 67 .02~ 3 .10 iOO,J.,)

34 RK noo .0214 .0'15 TPAP 50 130 YES

I 35 KK SUB33

36 KH P.LNOFF FRrti SUB-BASIN 33 &: ROUTE SU8 32

I
37 8A 0.6026

38 LS 74

39 U" 8:1 .0213 .10 100:\

I
40 RK 4:·00 .0161 .0'15 TRAP 50 175 YES

41 l\K ;U834
42 YJ1 RLNOFF FRCt1 SU8-BASIN 34

I '1 M.
.8~33Yv DM

'14 ~s 77 2.43

45 UK ! 10 .0408 .20 100

I 46 RK ~800 .0644 .045 TP.AP 50 100



I
I
I

LWE

I'
47
48
49
50

I 51
52

I 53
54
55

I 56
57

I
58
co
,J,

60
61

I 62
63

I
64
65
66
'7

II
0,

68
69

I 70
71
72

I
73
74

I
I
I
I
I
I

H£C-l Ir4PLiT

!D ..•••.. 1.•.•..• 2.•.•••. 3•••••.. 4•••.•.• 5.....•• 6••••... 7•.•.•.• 3•.••..• 9.••••• 10

KK 3UB35
J(to! RLNOFF FRCti SUB-BASIN 35
&:1 1.2879
LS 7'? 1. 43
Lit: 265 .0381 .20 iOO
RK 13000 .0319 .045 TRAP 50 100

KK CP36
liJi Cil'!8 WE H"YDROGPAPHS SUS34 ,1. SLl835
He 2

KK SU836
KM RLNOFF FR~ SU8-MSIN 36 ,~ ROUTE CP 36
SA 1.4538
LS 72 2.11
u~ 116 .0213 .10 100
RK 7767 .0281 .045 TPAP 50 130 YES

KK SUB3?
KM Rij~OFF FROM SUB-BASIN 37 &ROL~E SUB 36
pA 1.1896~

LS 74 't .58

UK 61 .0213 .10 100
RK 8433 .0237 .045 TPAP 50 130 YES

KK SUB38
f(H RLNOFF FRet'! SUB-BASIN 38 & ROUTE SUS 37
SA I. 2543
LS 7~

UK 84 .0213 .10 100
RK 3300 .0176 .045 TPAP 50 150 YES

ZZ

PAGi: 2



I
I

SCHE."AT leD IAGRAM OF STRtf.l1 NETWORK

l
i lH

. WE

1
';0.

11

123

129

I 35

(IJ) F:OUTJNG

':.) CG:-lHT02

SU830
V
V

5U831 ~H

V
I}

SUB32 ~u

V
V

SU833 Hf.

(---») DIVERS ICN OR PLt1P FLW

( <---) ~:~UP.N OF DI\,1ERTEO OR PI11PED FLCiA

I 41
SlIB34

SUB35

62

CP36 •••••.•••• , •
v
V

5U336 Ufo

i}

V
51)837 HI

V
V

68 SU838 Ht.

lun P.L~1OFF ALSO CIJ1~UTED AT THIS LOCATIW

I 47

I 53

56

I
I

I
I·
I'
I
I
I



9 10 OUTPUT mITROL VARIABLES
IPFm 5 PR INT mITROL
IPLOT 0 PLOT CMROL
OSCAL O. H"YDROGPAPH PLOT SCALE

UH

FLOOD ~YDROGPP.PH PACVAGE HEC-l (!BM Xl 512K VERSI~~) -FEB l,1geS
U.S. ARMY CORPS OF ENGINEERS, THE H"YDROLOGIC ENGINEERING CEHlER, 609 SECCtW STREE1, DAiJIS, CA. 95616

HH

SEPT. 12,! 989
iRYHUS STATE lP.lDS - 2356 ACRES EXI ST ItiG ((ND ITl ENS
FLOW TO SOUTH Ca·j1PAL AND WEST PROPERTY LINE
HODEL TRUP .099. --- SUB-BASIN SERI ES 30 TO 32 rm 34 TO 37
GENERAL DRAIt~GE PLAN FOR NORTH SCOnSDALE, EXISTING CftlDITllllS
lOO-YR, 24-HR STORM, USING SCS TYPE IIA RAINFALL DISTRIBUTJaj
RAltiFALL FR(l1 NOAA ATLAS, USING 10 SO HI AREAL REDUCTI (A'j FACTOR

MINUTES IN Cll1PUTATHtl INTERVAL
STARTING DATE
STARTING TIME
Nlt1BER OF HYDROGPAPH ORDlt~TES
ENDING DATE
ENDING TIME

.08 HOURS
24.00 HOURS

5
24JUL89

0000
289

25JUL89
0000

C111PlHATICN INTERIJAL
TOTAL TIHE BASE

HYDROGRAPH TIME DATA
NMIN

IDATE
ITlHE

NO
NDMTE
NDTlt1E

8lGLl SH ltHTS

IT

I
I
I
I
I
I
I
I
I
I
I
I
I.
I
I
I
I
I··
I·



Tlt~E OF
~:( STAGE

!~XjMlt1

STAGE
BAS lt~

AREA
72-HOUR24-HOUR6-HDUR

~JEP.AGE FLOW FOR HAXIHL~ PERIOD

RLtWFF SL~RY

FL[),.l IN CU8i C FEET PER SEcCtID
TIHE W HOURS, AREA IN SQL~RE HI LES

T!HE OF
PEAKFLC(J

SUB3D 1903. 6.17 275. 84. 84. 1 ".).,j"

SU831 1376. 6.42 459. 144. 144. 2.56

SU832 2055. 6.67 66~. 212. 212. 3.96

SU833 2110. 6.83 744. 240. 240. 4.56

SUB34 1262. 6.08 145. 45. 45. .84

SL!835 '-'QC 6.42 231. 73. 73. 1.29
;,.!.

C?36 2025. 6.! 7 375. 118. 118. 2.13

SU836 2414. 6 -)" 574. 183 • 183. 3.58
• ~.!

5U837 2533. 6.58 762. 245. 245. 4.77

SU838 2556. 6.33 928. 302. 302. 6.03

STAT ICN

ffiDROGP.APH AT

ffiDROGRAPH AT

2 CCt18lNED AT

HYDROGPAPH AT

HYDROGP.APH AT

HYDROGRAFH AT

f{YDROGRAPH AT

HYDROGRAPH AT

OPEFAT! a-I

HYDROGRAPH AT

I
I
I.
I'
I-

I
I.
I'
I ..
I~

;

I:
I.
I~

1-:--
. fII NORMAL 8~D OF HEC-1 ii1-

I '·::
"

I "..
'. ,..

I
I c-

1<



I
I
I
I
I
I
I
I
I·
I:
I
I;
I·:
I
"
..

I:
I
I
I
I

APPENDIX II



Checked by Date

Sheet No. of _

Ca IeuIa ted by _..£ZO>oL.:W:...=::.....:..1I':....J7'---_ Da te ..=.2::;.... _

Ow :$ - 89C<.58-03Project No.

Project Name

CARTER ASSOCIATES, INC.
ENGINEERING
SURVEYING
PLANNING

I
~-----.."..-

F
I
1_'_'_' ~~~_.-_-':_,.~._-~-'.. _.~._~. __~__ ~;;I(J1.,-_. __ C/:l./l~X/~ ;.... .._ .. J .. __, ,_.~.~_~_.--'-_._---'_ -.--;

I

I
_· ~---l.._· --..---------.------.--:_.-.. ---.._'.. ----.--.------ ! .~

. _..._-_._~-;-_:__ .:..._ ... _. _: .. ~-_.~ .. _.: : ... , .: .-._------_ ..... :-.. _..... _·~·-'·~-·I-+-----!_~·_~
i : TW' , : TlV= TU'o Wlort.+ i

.·1· -"-- ~-.-~-~.-- -_._-- ,. - --.---------- ------;. : :. -:8.~ ~ ;~._nokr! I
4---'----''----;----·--·-~--·--'--.'- .. -------..

_______' _'__' . .. _1- __;__ ;__:._1 ..,.-_ : ~_! ~_.. !W~D~;.I i i
, : : i : : I :

_ -L-:-.--.--'.-h------./<:.(3 >-i-'-;--'I-J :ffT~-~~~

I
. I ):. i! iL/~~-J

I 11 -:--'-; i I ! I ; i r=J- i ! i j I i ! : I iii·; I I
....._. ,_:~__./J// _S/.!).E_?t-PPEl.._cQ.t+At,:.I9 ~: /_./_:_s/.Dca~_-Y2?E2i207~o/)t J

, .; i i ".,: :;; 1 I : . ; ~ ::.;! I I I

1,---"--MI~~~c2~~;J~&;:±~~~~J:;:~J~,?Kr'T:--t III

I I Ii: : I ~ : It; I ! I ~ • ~ ! I : I I !

I
_: .._~ : ._1~_j_.i-J_i._! __:_·_!_i_!_:_L..i_1__!__i. ! i ,.! i I

___ :SE(,,7J_Q0L._i _ -u~c;~ ~?,j _1_8__'81- _LGLi i
I:! ' I I
I • </~~~ ,
I ~L.e-. I

%1 i(,d-r) i(A--J Iff) (C1=~) !

-e2../00_.~~ ,5"':/3

.. -_.--:._-..;_...&._....:.-.-_---- -------.- -_·'------,--..;--1·--·--- -.----+-----.--------~I '_~ -- -.-,-~g~--_! __i...h_ .L__:cP..(/:J.._'_

_.._--------'--~-_._---_._-

-- ----. - _.._-_._-_.._---- -_. __ ._------ '----'-' ._ ..._-_._--- --- ..._--~_._-----~-~-_._._._-_-:
: . ~ !!

..._-------'-.----'

_$,_~._ _..;<.SW_·. . .__._.
I

.__....._-_.._---_._--_.:.. -..,....--------'-,

I

.--~--- ~-----'-----'------'---_i

c. /3 5-YCO:-- -- --~--;--~. : .

87

___ G9_~._

1.- __13-13

...__ ...__...._-- .-"-" ._.._-_.__. __ .._- .._--_._.- ---._- ..
1--

.... .C-:.-: C

I ..
. ._-_.. -_._--_._-'------_. -- ._-----

:1, q9__~_

1'-
-_..._. __ .._ ..._-_...... , .._._.- .... _.... _.-.. ... . .. ----' --'-'---'''--'--' --.__ .._--_._._ .._-----------'--"-----'------'~

1···_·_··_-,--_·

I
..__ ..__ .... ---_._-_. ---- -_.

1_---_·__ ..·_·__·-...-.----- --.--.
Phoenix
5080 North 40th S~
Suite 300

...__ .... _.__:__' __. ' ..__1

.- _. _. _. . _. ------.- . -- --_.. ----------,. .

. ._. -_._--_....- . --_.-.. _-_._-._-- .._-- _.._-_._----_.__._-_.

San Dleqo
7675 O.gget Street
Suit. 350



I
I
I
I
I
I
I
I
I
I
I
I
I~

I
I
I
I
I
I

SECTION A-A
FLOW ALONG WEST

PROPERTY LINE

0100 2·110cfs

TRAPE~OIDAL CHANNEL ANALYSIS
tWFJ1AL DEPTH CCit··1F'UTAT lOr·)

Flow Rate (cubic feet per ~.eCQn.J~

Ch .:<. n r-: e 1 E: 0 t 1: om ~::; 1 c. p e <+e e t per· of 00 t ::.
Manning's Roughness Coefficient <n-value)
Ch .:<. nne 1 ~::; ide ~::: lop e - L e of t :::: i ,j e <h 0 r· i ::: 0 n t .:<. 1 .} e r· t i c:<. 1 )
Ch .:<. nne 1 ~; j oj e ~::; lop e - Rig h t ~::; ide (. h 0 r· i ::: 0 n t .:<. 1 I.) e r· tic .~. 1

Ch .:<. nne 1 80 t t om 1.....1 i d t h <+e e t ;.
*** RESULTS ***

NORMAL DEPTH <FEET)
F 101/.) I)e 10 cit /" <fee t per· .= e con oj )

Fr· ou de t-lumbe r·
I,) e i (Icit Y Hto ·3. Ij (: t to to t ::0

Energy Head (feet)
Cross-Sectional Area of Flow (square feet)
Top Width 0+ Flow (feet)

<: En t e r· >: F: e p e .~. t, <R>e p 0 r· t, 0 r· <: E .=. c >: En oj

:2100
. '=1 :2

,-,e
.;:. ....J

4.13
1:2.:23

1 . 25:~:
2.32
-::'.46

1-1 --l" ..." ....

5:3.0::::



I
I
I
I
I
I

I
I
I
I
I
I
I
I
I

SECTION B-B
FLOW IN CENTRAL

WATERSHED
Q 100 2556 to 2610cts

TF:A;:"EZ 0 I [)AL CHAf·jfiEL Hi JHL 1':,1 ':,

NORMAL DEPTH COMPUTATION
FI~~ Rate (cubic feet De~ second)
Channel Bottom Slope (feet pe~ foot)
Manning's Roughness Coefficient (n-ualue l

CIt .~. nne'l :::; ide :::: i 0 P e - Left :::: i ,j e '. h 0, i :: 0 ,: t .~! ./ ',,! e " tic .~ ! .:0

C ["I .0<. nne I :::; ide :::: i 0 P e - F: i I~ h t :::: ide (h 0 " i :: c", t .~ 1/' '.... e " tic .~. I
Ch .~. nne i E: Ct t torn Cd i Ij t rl (" f t? E:' t :~

*** RESULTS ***
NORMAL DEPTH (FEET)
F I C"..',I t.) e I 0 cit>, (f e e t p e " ",. e c I:' n d :)

F " 0 u de t',l umbe,'
'....'t? 1oc i t/ He·:<.d <:: fee t)

Ene~gy Head (feet)
C~o55-Sectional A~ea of FI~~ (squa~e feet)
Top Width of Flow (feet)

<: E n t e r' )-: F: e pea. t, <: F~ >e p 0 r' t ~ 0,' <: E·:;. c :>: End

2,500
• U 1
. C!~:5

'1

4
40

4 ..::,0

0.913

.~ • Jj 5
2,::,:3.4.:;
7,~,. 78



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

SECTION C-C
FLOW ALONG EAST

PROPERTY LINE
0100 2491cfs

TRAPEZOIDAL CHANNEL ANALYSIS
NORMAL DEPTH COMPUTATION

Flow Rate (cubic feet per ~~cond)

1=- h.:.. nne 1 E: c! t t Ofn ::: i 0 Pe <f '? '? t per- -f 00 t >
Manning's Roughness Coefficient (n-value)
Ch .=-- nne I :::; ide :::; lop e - L eft :::; ide 0:: r-l ':' r' i :: 0 n t .Ot. 1 ....... '.} e r' tic ·Ot. I
C::h.Ot.nnel :::;ide :::;Iope - F.:i,~ht: :::;ide O::hor·i::ont.~.I../'.}er·tic.Ot,I)

Ch.Ot.nne 1 Eot tC'fT! i.....1 i dtrl < -fee t)
*** RESULTS ***

NORMAL DEPTH <FEET)
Fl~~ Veloci ty (feet per second)

Fr'oude t--·Jurntoer'
I,.,' e I 0 C i b' H fo 'Ot, d 0:: fee t )
Energy Head (feet)
Cross-Sectional Area of Flow <square fefot)

Top Width of Flow (feet)

<En t e r' ::-: F: fo p fo .~, t! <: F: :> e p 0 r' t! 0 r' <E '=, c :>: End

2'::,00

.0-:::
.0:::5

.:..,

.-, c=
..:. __ I

.-.0: C·-,
'-t • "_I L.

1"2.::::4
1 .2c,::::
2. 5,~,

7.0::::
1 '::;'4.7::::

':' i . 16
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SECTION D-D
COMBINED FLOWS ALONG
THE EAST PROPERTY LINE

0100 5473cfs

TRAPEZOIDAL CHANNEL ANALYSIS
NORMAL DEPTH COMPUTATION

Flow Rate (cubic feet per second)
C r, :<. n r, e 1 E:; c, t t om ::; lop e 0:: fee t per' f 0 c' t )
:..j .::.. n r: i n 9 '.. ::: ~' 0 U ,~h Ii e .::: .:::. C c, e f;: i c i e n t (n - '.....:<. 1 U e :)
Cnannel Side Slope - Left Side (horizontal/vertical
Ch a. nne 1 ~; i oj e ::; 1 0:0 P e - R i 9 h t :::; ide (h 0 r· i :: 0 n t .:<. 1.,/ '.... e r· tic .:<. 1 )

C:h.o<.r:nei E:ottc'rT! j •.lidth (feet)
*** RESULTS ***

NORMAL DEPTH (FEET)
Flov..! I·)e 1oc i t;,- (fee t per' ':::econd)
Fr' ou de t·,lumbe r'
I.)e i oc i t:/ He d.d (f e e t ;.
Energy Head (feet)
Cross-Sectional Area of Flow (square feet)
Top Width of Flow (feet)

<Enter>: F:epea.t, (F:>eport l or' <Es.c>: End

5400
.02
.0::::5
4
4
50

5. L::
i4.'7'2"

1 . 31 .;;.
::::. 4.~,

,-. c,-,.=- . -.' 7

:::,:,1 . t:2
'7' 1 • (14


