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lA COMMUNITY Unincorporated Areas, Maricopa County
City of Phoenix
Town of Cave Creek

IB COMMUNITY NUMBER 040037 Unincorporated Areas, Maricopa Co.
040051 City of Phoenix
040129 Town of Cave Creek

lC COUNTY Maricopa

ID STATE Arizona

IE STUDY CONTRACTOR Willdan Associates

IF CONTACTS Eileen M. Abbott, P.E.
Dave Anderson, P.E.

ADDRESS 1717 W. Northern Avenue, Suite 112
Phoenix, Arizona 85021

PHONE (602) 870-7600
(602) 870-7601 (FAX)

SUBCONSULTANTS Valeo Surveying Corporation

Aerial Mapping Company, Inc.

TECH. REVIEWER (FEMA) Michael Baker, Jr., Inc.,
IG Michael Conaboy

PHONE (609) 734-7922

IH FEMA REGIONAL REVIEWER

PHONE

II STATE REVIEWER Arizona Department of Water Resources

PHONE (602) 542-1541

11 LOCAL REVIEWER Flood Control District of Maricopa County

Pedro Calza Ning Mao
Valerie Swick

PHONE (602) 506-1501

lK RIVER OR STREAM NAME Cave Creek

lL REACH DESCRIPTION North of Carefree Highway to the Cave Buttes
Dam Ponding Area

1M STUDYTYFE Floodplain/Floodway-Delineations
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STUDY DOCUMENTATION ABSTRACT (continued)

SECTION 2: MAPPING INFORMATION

2A USGS QUAD SHEETS Cave Creek

Union Hills

Wildcat Hill

New River, SE

2B MAPPING FOR HYDROLOGIC STUDY USGS Quad maps
TYPE/SOURCE 7.5 Minute Series (Topographic)

SCALE 1 inch = 2,000 feet and 20' Contour Intervals

DATE 1964 and 1965 (all were photo revised 1981)

2C MAPPING FOR HYDRAULIC STUDY 2-foot contour interval mapping in digital format
TYPE/SOURCE Aerial Mapping Company, Inc.

SCALE 1 inch = 200 feet

DATE Flown - January 12, 1996

SECTION 3: HYDROLOGY

3A MODEL OR METHOD USED HEC-1 version 4.0.1E dated May 1991
(including vendor and version description) Dodson & Associates, Inc.

3B STORM DURATION 24-hour

3C HYETOGRAPH TYPE Isopluvial Maps, Drainage Design Manual,
Volume I, Hydrology

3D FREQUENCIES DETERMINED 100-year

3E LIST OF GAGES USED IN FREQUENCY None used
ANALYSIS OR CALIBRATION (Location, Years
of Record, Gage Ownership)

3F RAINFALL AMOUNTS AND REFERENCE 100-year, 24-hour = 4.20 inches
NOAA Atlas II

3G UNIQUE CONDITIONS AND PROBLEMS None Significant

3H COORDINATION OF Q'S
(Agency, date, comments)



STUDY DOCUMENTATION ABSTRACT (continued)

100 year 24 hour

HEC-2 (Version 4.6) May 1991
U.S. Army COE

Sub-critical

SECTION 4: HYDRAULICS

4A MODEL OR METHOD USED
(including vendor and version description)

4B REGIME

4C FREQUENCIES FOR WHICH PROFILES

I
I
I - , -

WERE COMPUTED

I 4D METHOD OF FLOODWAY CALCULATION Method 1

4E UNIQUE CONDITIONS AND PROBLEMS None observed
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SECTION 1

1.4.2 State Coordinator

1.1.2 The technical review documents are attached at the end of this section.

GENERAL DOCUMENTATION AND CORRESPONDENCE

No correspondence to date.

1

State Land Department, Drainage and Engineering Section,
requested the hydrology and hydraulics reports and floodplain
delineation maps. They were sent on March 19, 1997.

1.4.3.1.

Right ofEntry letters were sent to affected property owners in areas designated for
survey control. All signed documents were sent to the Flood Control District.
Copies were also sent to the survey subcontractor.

A notice letter was sent to the City ofPhoenix and a response received. Both
items can be found at the end of this section.

Special Problems Reports

1.1.1 To our knowledge the only special problem reported to the Flood Control
District was the survey control. Apparently there were no existing control points
in the vicinity. Another survey company was hired for the task, see Section 2,
Mapping and Survey Information.

Contact (Telephone) Reports

1.3.1 The meeting minutes are attached to the end of this section.

1.2.1 There were no significant telephone documents in the files. Nearly all
correspondance was either faxed or sent by maiVcourier.

General Correspondence

1.4.1 Community

Meeting Minutes or Reports

1.4.3 Other Agencies

1.1

1.2

1.3

1.4
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2

No contact has been made to date.

No contact has been made to date.

1.4.6 FEMA Technical Consultant

A copy of the public notice announcing the public meeting on
March 7, 1996 is attached at the end of this section.
Also, a copy of the flyer announcing the public meeting on
March 12, 1997 is attached at the end ofthis section.

1.4.7.1

Contact was made by Michael Baker, Jr., Inc., Princeton, N. J., representative
requesting the ERMs on the plans and some minor changes to the HEC-2 model
which have been corrected. The HEC-2 model changes requested are attached at
the end of this section.

1.4.4 FEMA Regional Office

1.4.5 FEMA Washington

1.4.7 Copy ofPublic Notices

Contract Documents (Scope of Work)

A copy of the Contract Scope of Work is attached at the end of this section.

1.5
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ATTACHMENTS

SECTION 1.1.2



2. The major elevations should be marked on the map, as well as the contour .interval indicated.

2. The soil map used should be on the map for reference.

4. Should subbasin 1250 be 12157 The ~uhha<;in j ~ referenced as 1215 in all the data sheets and
1250 on the maps.

Soils Map:
1. Comment~ I & 2 for the Ba~in Boundary map al~n a.pply fOT this map.

141 002MARICOPA CO. FCD

Interoffice Memorandum

FLOOD CONTROL OISTRICT
of

Muricopa County

'a602 506 4601

May 31,1996

NingMao

v~l'~
Amir Motam;.,rt('

Cave Creek South Hydrologic Parameters

FROM:
via:

DATE:

TO:

SUBJECT;

3. The northern boundary does not match with the ~outhem houndary of the Nonhern Cave
Creek FIS, being conducted by George V. Sabol Consulting Engineers, Inc. TIus boundary
needs T.O be resolved as soon a.~ po~sible. Tsuggest a meeting between Wi11dan and Geol'ge V.
Sabol to re.solve\t the boundary.

Basin Boundary Map:
1. The maps should show some minor streets and the towll~ltip and range locations.

c. Soil 118 is a crisscross hatched magenta in the index and is a. criss(,..'TOSS ha.tched light blue
in the map.

b. Soil 110 is a crisscross hatched green in the index. But Soil ] ]0 has two different colors
on the map, a crisscross hatched green and a (.:risscross hatched orange.

I have reviewed the Cave Creek Somh Hydrologic Parameters submittal from Willdan
Associates. Twould like for you LO St;l up a meeting to discuss my (;omments with the
C0l1~ultant. My comment~ are nnt cnl"nplete. I will need to see a. revised snbmitta.l for the final
review.

3. Some of the Index colors do not match what is on the map. Fol' example:
a. Soill in the index is a diagonal light green, and on the map is crisscross hatched yellow.

05/31/96 14:36

I·
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



6. There needs to be a better distinction between the roads and the subbasin boundarie~.

5. There is a dark line crossing Scon..~dale Rd. just north of Lone Mountain Rd.

3. Subbasin 1515. The soils map does not indicate a soils type of 34.

2. Subbasin 1210. TIle soils map shoul.d 1tldicate the upper soils to be Soil. 61, not 63.

I4J 003MARICOPA CO. FCD'a'602 506 4601

cave C.reek South Hydrologic Parnmeters Memo
Mo.y 31.1996
P~c2

2. There is a Land Use 8 in Subbasin 1240. What is the land us~ description, and where does it
fit into the table'l

2. Why are there :>even land use types and 17 co10Is?

6. Suhha.<lill 3250. The soils map indicates that there is no Suil 110 in this subbasin, but there is
Soil 112.

4. Subbasin 3190. The soils map indicates that there is no Soi I 3 in this subbasin, but there is
Soi16.

4. The map is very busy with a lot of ~oiJ mapping area outside the basin bound<lIy. Soils 34 and
72 are not in the basin area but are in the index because they appc,ar on the map, The subbasin
label cannot ~ read, I sllggest c1eajling up the peripheral edges of the basin boundary.

Land Use Map:
1. Comments 1 & 2 for the Basin Bound8.J)' map also apply for this map.

5. Subbasin 3220. The soils map indicates that there is no Soil 12 in this subbasin, but there is
Soil 112.

3. An index should be included to show the TeJationShip between the number, color. and land
use. For example: Land Use 1 on the mapl'epreSenlS Low Density Residential. but no where
on the map or dle data table Is thls indicated.

Land Use Table:
1. An index relating the land use description to the map number should be included.

4. There are some subbasins north of t.he northern boundari.e~ that should not be included on the
map. It only makes it confusing.

Suils Table:
1. 'flle area digitized does not indicate the units, ie. acres, square feet, s<'luare mil.(:s.

05/31/96 14:36
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2. On the calculations account for siltation uf the culverts. espec.ia11yCulven #67

Hydrolog;y Data Table:
I, This daTa needs a lot of quality control.

c. The elevations should have prr:cisioIl wilh l}le olllel' -e1evatioJ\~. All the elevation should
either be rounded to the 5 or 10 foot.

Culvert Calculations:
1. Include pk:tures for all t.he culvelts.

~004MARICOPA CO. FCD"0'602 506 4601

3. Do the ra.ting CUl'Ves account for the full flow conditions in [he culverts before the water starts
to we.:iI over the road'! In most cases there is ~)ne to twO feet of fill between the top of the
culverts and the road. Most of the rating curves start weir flow over the road just over the
depth of the culvert.

4. From the pit.."tures. some of th~ culverts appear to have a fall to the culvert invert. is this
a(.~counted for in the rating curve calcu.lations,

~, The now path 1eilgth tOI' the subba~in i'i the hydrologiciilly most dist.ant pOiUL Some of
the flow paths area.s much as 2000 feet off, with subbasin 1240 being almost 6000 feet off
in the estimate.

d. The. subbasin in all the orIler rabIes is rounded to three decimal places and in this table they
are Tounded to two. Why the change in significant dif,rits'!

b. Consistency is lacking in many of the elevation:; and lengths. The elevation of a l:iubbasin
outlet should be the same for the flow path low elevation and the channel routing low
elevation from the upslreamsubbas.i.n.

4. Subbasin 3010. TIle land use map indicates that this subbasin has a dark blue diagonal (5)
land use. Should thi~ be Very Light Development Resident ri:lth~I lhan Medium Del1S.ity
Resident as indicated in the table'!

3_ Subbasin 1215. This T.ahleincludes land uses; that are around the Carefree Airport, whil..:h is
not part of this subbasin. The total area digitized states that the area is 370.69 acres, when it
should be 68.87 ;:(l,.Te::-,

Cave Creek South Hydrologil: P3l".m1ctcrs Memo
May 31,1996
PagEl 3

05/31/96 14:37
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08/19/96 09:44 '5'602 506 4601 ENGINEERING l4J 002/005
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FLOOD CONTROL DISTRICT
of

Maricopa County

Interoffice Memorandum

DATE: August 15, 1996

TO: Ning Mao

FROM: Valerie S#/A-s

SUBJECT: CAVE CREEK SOUTH HYDROLOGIC PARAMETERS (Revised Submittal)

I have reviewed the Cave Creek South Hydrologic Parameters revised submittal from Willdan
Associates.

B~in Boundary Map:

1. There are still some minor overlap areas between this study and the study to the north. Please
refer to the attached map for the highlighted area.

-
2. The elevation 1700 (south of the basin boundary) is not on the correct contour line.

3. Another map indicating the channel routing flow paths and the subbasin flow paths would be
helpful in duplicating flow lengths.

Land Use Map:

1. Subbasin 3010. The land use for medium density resident should be a diagonal green on the
map.

Land Use Table:

1. Since the Boulders Resort is listed as medium density resident, the category for hotel or resort
does not need to be included in the table.

Hydrology Data Table:

1. This data still needs some quality control.

a. The flow path length for the subbasin should not be less than the upstream channel routing
length. This occurs in subbasins 3050 and 3090.





3. Cave Creek should not be added into the schematic W1til after C31 00.

Schematic Flow Chart for HEC.l Model:

4. SUbbasins 3510 and 3520 are missing from the schematic.

2. There shou.1d not be routing arrows between C3090 and C3070, and Subbasin 3190 and
C3190.

!4J 00,1;005ENGINEERING'6'602 506 4601

C::..ve Creek South Hydrologic P1lramc:cecs Memo
August 15. 1996
Page 3

1. Use intermediate concentration points to complete the hydrograph for a wash before
combining it with another wash. For example, subbasin 3090 should be combined with the
routed C3130 before it is combined with the routed C3060. Intermediate concentration points
are very useful for future hydraulic analyses.

d. Subbasin 3040: The schematic flow chan for the HEC-l model shows the flows generated .
from this subbasin to be roured to at concentration point C3060 then routed to C3090.
The channel routing data does not reflect this scenario. The flow length should be about
1000 ft (not 3000 ft) and the low elevation should be 1850 (not 1818).

Culvert Calculations:

1. A location map for the culvert<; needs to be included in Section 3.

2. If a culvert fans within the subbasin and not at a concentration point, the culvert should be
analyzed to determine its effect on the hydrograph. If there is very little effect, especially if
the culvert is in the upper section of the subbasin, the culvert should be ignored. If the culvert
causes a significant storage or backwater effect the subbasin should be subdivided and a stage
storage routing be conducted through the culvert.

08/19/96 09:45
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The cross sections for the HEC-2 model

Dear Ms. Abbott:

Topographic map

BOARD OF DIRECTORS
Betsey Bayless

Ed King
Tom Rawles
Don Stapley

Mary Rose Garrido Wilcox

FLO'ODC,O,NTI(01. DiSTRiCT
of

M'CJlic,OprQ C;tyun'Jy

2801 West Durango Street) Phoenix, Arizona 85009

Telephone (602) 506-1501
Fax (602) 506-4601
TT (602) 506-5859

3) Show approximate right and left bank stations on each cross section.

"-
1) Identify the center line of channel, center of mess of the cross section, which is
necessary to determine the cross section location and orientation.

2) Give a number or a letter on each cross section at this stage, which will help to
provide comments on the specified cross sections.

RE: The proposed cross sections for the HEC-2 model for Cave Creek (South)

The following items should be shown on the map:

1) Scale for the maps
2) Fly date of the aerial map
3) North arrow (direction arrow)
4) Legend
5) Street names
6) Cover sheet with location map
7) Sheet's number and brief location map include sheet's number on every sheet
8) ERM (Elevation Reference Mark) - identify & description
9) Horizontal & Vertical Control- NGVD (National Geodetic Vertical Datum)

4) The elevations of many cross sections at right side of bank are much lower than left

Lee Abbott, P.E.
1717 W. Northern Ave, Suite 112 .
Phoenix, AZ 85021

I have completed my review of the proposed cross sections for the HEC-2 model of Cave Creek
below Carefree Highway and have the following comments:

~k'
CO"NTY

1 9 9

September 10, 1996
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side of bank (up to 30 feet). These cross sections should be extended to tie into the high
ground. Special attention should be given to the flat right side bank during the HEC-2
modeling.

5) Provide a few more cross sections between the longer reaches (see marked map).

6) Several skewed cross sections should be adjusted to be perpendicular to the flow line
(see marked map).

7) Provide the reason or explanation regarding starting cross section (why should the
study start from there? Identify the location...).

8) Add one additional cross section at the upstream side of Carefree Highway in order to
complete bridge modeling in HEC-2.

9) The cross section at the upstream of the bridge should follow 1: 1 contraction; the
cross section at the downstream of the bridge should follow 4: 1 expansion criteria.
Please check and adjust accordingly.

10) There are few cross sections stopped in the middle of the channel (see sheet 1 & 5).
Please extend these cross sections to tie into high ground.

Suggestion:

1) The cross sections may need be adjusted after preliminary run of HEC-2.

2) The bank stations should be determined based on "n" value and geographic data for
each cross section.

3) According to the scope of work, the consultant should do quality control on each
submittal before submitting to the FCD.

In addition to the above comments, a marked set of maps are attached to this letter.

Sincerely,

~~~
NingMao, P.E.

Via: PAC EAR



4. The top elevation for l'uhbasin .:1530 should be 1670, not 1650.

DATE: September 25. 1996

2. Subbasins 3130 and 3210 should have the lengths indicated.

3. The elevation for ~houJd be added for concentration points C314U, C3060, C3070.

141002~~ICOPA CO. FCD

Interoffice Memorandum

FLOOD CONTROL DISTRICT
of

Maricopa County

'6'602 506 4601

4. Subbasins 13(0) 3220, 4510, and 4520 do not seem to have aCl.~ate flow path lengths.

3. Subbasin 3080 indicates 12,UUU ft on the map and 10,500 ft ill the table.

•low Path Lengths Map:

1. The top and bottom elevations for the subba.,>in tlow path lengths should be indicated 011
this map. -

TO: Ning Mao

FROM: va~i~

SUBJECT: CAVE CREEK SOUTH HYDROLOGIC PARAMETERS (Submittal dated Sept..
20,1996)

Routing Lengths Maps:

I. TIle lL1p elevation for the ~ubbasin tlow path lengths should not be on this map.

Thave reviewed the Cave Creek South Hydtologic Parameters submittal fJ'(lTl'I Willdan
A~sociates.

2. The routing length for Subbasin 3200 is inaccurate. The map and table re,ad 15,000 it, but the
measured length is closer to 10,000 ft.

Hydrology Data Table:

1. Subbasin Flow Data

a. Subbasin 3050 should have a path length of 6800 ft as indicated from the flow paLh
lengths map.

09/25/96 09:28
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e. Channel routing flow lengths fOT subbasins 1300 and 3190 should be 10,000 ft.

2. Channel Routing Data

c. Low elevation for subbasin 3230 should be 1650 as indicated on the map.

d. The high elevation fUf routing Subbasins 3230 and 4520.

l4J003MARICOPA CO. FCDti'602 506 4601

Cav~ CI't:Ck SlluLh Hydr1llogic Parameters Memo
Scptemblo"I" 25.1996
Page 2

Subbasin Flow Data (continued)

b. The low clcvaLion ror Subbasin 3000 routing ~houlti be 2100 a.s iJ1<.li.cat~ on the ma.p.

a. Should the routing flow length for Subba~in 3000 be predse to IO? All the other lenglhs
a.re oilly hay\:: pr~ision to the nearest JOO.

c. The low elevation for routing Subbasins 3100. 3120. 3180, 3220, 3250,4510 should be
1650 as indicated 011 lh~ map, not l64() a~ stated in the r.abJe.

b. See Note 4 under the Flow Pal.h Lengths Map for subbasins 3320, 1360,4510, and 4520.

L:.,"d Use Table:

I. Point #5 from Willdan's letter indicaLes lhat the symbol for hoteJ or re~l1rt wa~ e]j.m.iI1~t~d

(rom tht: tabl~. The Land Use Tahle that was submitted still has this category in the headings.

Schematic Flow Chart for HEC-l Model:

I. More imermed.iare concentration points to complete the hyd:r.ograph for a wash before
combining it with another wash should be used. For example. subbasin 3090 should be
c()mb.i.Jl~ with the routed C3130 hefore it is combined with the routed C3060. Intermediate
concentration points arc very useful for future hydraulic analyses. .

In the next submittal 1will expect [0 see a HEC-l run. A schematic for the HEC-l should be
included.

09/25/96 09:28

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



DATE: October 24, 1996

I have reviewed the HEC-l output.

SUBJECT: CAVE CREEK SOUTH HYDROLOGIC PARAMETERS (Submittal dated Sept.
20, ]996) - Commentli on the HEC·l Model

1. 'lbe routing data fOT each subba.~in hydrographs should be similar to the actual wash for lhal
subbasin. Not all the washes have 200 feet bottom widths and depths of three feet.

I4J 002MARICOPA CO. FCD

Interoffice Memorandum

}'LOOD CONTROL DISTRICT
of

Maricopa County

'Zr602 506 4601

For all fut\.II~ s..,brniuals, the HEC-l output should be a.ccompanied with a computer disk with the
HEC-l input fot that run, and the files for the DDMS progrclII1.

2. 1be overland n values are.2 or .15, which are both appear too high. The Estimated
Manning's Roughness Coefficients for' Stream Channels and Flood Plains in Maricopa
Counf.y,Arizona indicates an overland n value of .OR with a channel n value of .04. The
routings for each hydrograph should be looked. at individually to detennine the correct cross
section,

TO: NingMao

FROM: Valcric s,~id( jA<;,

10/24/96 11:55
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Comments:: _

I4J 001/002MARICOPA CO. FCD

COVER SHEET

- .

FLOOD CONTROL DISTRICT
OF IIARICOPA COUNTY

5'602 506 4601

Lee

FROM:,_..LLJ~~aL.J~ "::=:~~w...:::z::::.. _

Number of pages being sent including Cover Sheet: __.-2== _

TO:

Company
or Department:

2801 West Durango Street· Phoenix. Arizona 85009
Telephone: (602) 506·1501

. Fax: (602) 506-4601
IT: (602) 506-5897

10/29/96 07:03
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HYDROGRAPH FOR CAVE CREE (NORTH OF CAREFREE HIGHWAY BRIDGE)

-.

- .. .-..-
QI 0 0 0 0 0 1 1 1 1 1

._~

QI 1 1 2 2 2 2 3 4 6 7
•• M ...... _.... -.' ..... -,. "

QI 8 9 10 11 12 13 14 16 18 21_.. , ,
'1-" .-

QI 24 27 30 34 38 41 45 49 53 56_. ..
QI 60 64· 67 71 74 77 81 84 87 91... ~ ,..' -, .. .... .
QI 94 97 101 104 107 III 114 118 121 124.. ......_..- • ••• M

QI 128 131 134 138 141 144 147 150 153 156
-t..... ,

QI 159 162 165 168 172 175 178 182 186 189
~'..-..

QI 193 197 201 206 210 214 218 223 227 231

-91 236 240 245 250 254 259 265 270 275 281
QI 287 293 300 306 313 320 327 334 342 349..... , ... -..-
QI 357 365 373 382 390 398 407 146 125 434............

~- ...-
QI 443 452 462 472 482 492 503 514 526 538_.........
QI 551 565 579 595 613 634 658 685 715 789

".'.,'

QI 945 1250 1703 2301 3026 3826 4718 5761 7289 9528'.
QI 13006 16648 21076 25229 28289 30497 32005 32933 33453 33696-
QI 33771 33725 33591 33383 33101 32746 32309 31778 31194 30574
QI 29927 29264 28584 27876 27124 26319 25458 24549 23605 22648_. -.-

--9L 21707 20793 19914 19118 18269 17374 16528 15830 15258 14621-
QI 13928 13149 12471 11815 11339 10810 10294 9795 9316 8852....
QI 8409 8005 7696 7372 7049 6728 6422 6130 5853 5590
QI 5338 5097 4864 4643 4444 4271 4122 3989 3869 3744
QI 3612 3475 3334 3191 3048 2907 2769 2635 2506 2382
QI 2265 2154 2050 1951 1858 1771 1690 1613 1541 1474

-_II'"

QI 1411 1352 1297 1246 1197 1152 1109 1069 1031 995
QI 961 929 898 869 842 816 792 769 748 728
QI . 709 690 673 658 641 626 612 598 586 573
QI 561 550 538 527 516 505 495 485 475 466
QI 456 447 438 430 421 413 405 398 390 383-,

QI 376 696 362 355 348 342 335 328 321 313
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.L.LI .L~I ~o U I ; <10

IIEC·l Run

I have reviewed the Preliminary Technical Data Notebook.

R~port

:1. The ~torageTOuting for the culverts S:1220A and S3050A shonlci have I as the vallle for the
number of steps.

Nov~mb~r 14, 1996

InleT"office Memorandum

NingMao

Valeri.e Swjet(~~
AmirMota~

CAVE CREEK SOUTH PRELIMINARY TECHNICAL DATA NOTEBOOK
FOR HYDROLOGY (Submittal de:lted Nov. 1, 1996)

FROM:
via:

TO:

DATE:

SUBJECT:

L The routing reaches for RNORTII. R3085, R4510 and R3230 have Manning'sn values for
the ove.rbMkarea \.Mt is cl)nsidembly It::ss lh~lt the;: ch.'tmeIMmllling' s n. Jflh.is is actm\lly th~

case. comment.:; cards need to be placed in the reach to explain why the lower overbank 'n'
valu~.

1. 3.2.4 Precipitation
Th~ DDMS ~omput~r pr.ogram that generate.s the prer.:ipit<ltion v~tlues is I,.~ali~d "PREFRE"
not PREF'REE.

2. 3.2.6 Rainfall Excess
Reference should be made to the Appendix where the Green and Amp parameter:; can be
found for eat.:h subbasin and the overill table.

FLOOD CONTROL DISTRICT
of

M.3ricopa County

2. R3220A - The routing reach length should be right justified in the forth colullm. The reach
should be 6000 fL bul. I.he E;ompul.(:r is r(~ding il. a.s 60,000 n. lliis is why the al.l.cnualiuTl is su
large, 1474 cfs at 12.25 hours vs. 346 cis at 15.50 hours.

4. The warning messages are for two routing reaches: R4510 and R31S0. Both these reache.s
are within Cave Creek. These cross-sections only have a depth of 3 feet in the main channel
and only 5 feet of depth in the overbank area. These cross-sections are not nearly large
enough to handle the flows. Check the cross-sections, especially depths with the HEC-2
cross-sections. The overbank lengths may also need to be extended.

I~
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Dear Ms. Abbott:

3. "n" value calculations

DEC 02 1996
WILLDAN ASSOCIATES

BOARD OF DIRECTORS
Betsey Bayless

Ed King
Tom Rawles
Don Stapley

Mary Rose Garrido Wilcox

FLO'OD CONn((Ol. DISTRiCT
of

Mtuicopa County

2801 West Durango Street ~ Phoenix, Arizona 85009

Telephone (602) 506-1501
Fax (602) 506-4601
TT (602) 506-5859

The "n" values, at both over banks for every cross section in Appendix 3, are
smaller than calculated "n" value in Appendix 2. Please explain.

Lee Abbott, P.E.
1717 W. Northern Ave, Suite 112
Phoenix, AZ 85021

2. Photographs

We have completed oUf review of the preliminary "n" value report of Cave Creek below
Carefree Highway. The following are our conunents: .

1). Please clarify that the left and right over banks are defmed by looking down stream or
upstream in each reach, since most photos are looking upstream.

2). Each reach should include a photo of the main channel, aphoto of the left over bank and
right over bank. The left over bank information is missing in most reaches.

Reach 1:

1. This is the ftrst flood insUfaJ;lCe study in this area. Therefore, the title should be "Flood
Insurance Study" other than "Flood Insurance Restudy".

RE: Preliminary "n" value report of Cave Creek (South) Flood Insurance Study

The copy of "Estimated Manning's Roughness Coefftcients for Stream Channels and Flood
Plains in Maricopa County, Arizona" by U.S. Geological Survey (USGS "n") should be used as
"n" value calculation reference.

Nova 719SS

November 26, 1996

~RI~A\.....ir

/C~~ ·....'.i.•.
19~ .~

-!(i:<.P,-· _~ ~.-;~:;;,,"",',,~'; '.
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4. Cross sections with "n" values:

Cross section: 24.525, 24.646, 24.752, 24.845, 25.099, 25.458, 25.843, 25.919,27.265,
28.023

3). "n" value of left over bank are missing at the following cross sections: 26.695, 26.775,
27.169,27.265.

5). Cross section 26.921: "n" value at right over bank 0.080 is different in HEC-2 model
(0.085). Please check.

"nb" should be higher than 0.025 in channel B (sandy bottom), since it is actually
a sandy/cobble bottom according to photo #4.

Include a photo of the left over bank to show that "stockpiles of cobbles and
boulders".

"n3" = 0.08 in right bank C seems too high for "medium height brush and small
trees with medium density". Please check.

"n3" = 0.06 in left bank A seems too high according to photo #9.

Include a photo of the left over bank to show boulder/cobble bottom.

"n3" = 0.06 in right bank C seems too high according to photo #19 and #22.

"n3" = 0.08 in right bank C appears too high according to photo #23, #24 and
#25.

The "n" values at channel B for each cross section in Appendix 3 are much
smaller than the calculated results in Appendix 2. Please explain.

"n3" = 0.12, in left bank A and right bank C, is much too high, please see USGS
"n" for reference. Also check "n3" in channel B.

Reach 2:

Reach 3:

Reach 4:

Reach 5:

Reach 6:

Reach 7:

Reach 8:

2). Geometric data of the following cross sections in the "n" value report are different from the
cross sections in the HEC-2 model. Please check this difference and provide an explanation.

1). For consistency, the plot of cross section in "n" value report should have the same
horizontal ordinate as in the HEC-2 model. 10,000 should be the center of the channel, not the
ongm.

4). Cross section 25.919: "n" value of right over bank 0.012 is different in HEC-2 model
(0.12). Please check.
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6). Cross section 29.493: "n" value at right over bank 0.065 is different in HEC-2 model
(0.060). Please check.

7). There are two cross section 29.735 (BM and BN). Please correct it.

Weare looking forward to receiving your response, in writing, to our comments by December
10, 1996. Ifyou have any questions please contact me at (602)506-1501.

Sincerely,

~~
Ning Mao, P.E.



Dear Ms. Abbott:

Ning Mao, P.E.

r1.00DC:ON1R'OL DiSTRICT
01 DEC 13 1996

2801 West DU:~::J:~:etrJ. ~:~~;Adwna 8:~:~DAN ~f\'Wf;:I~~sTORS
Telephone (602) 506-1501 Ed King

Fax (602) 506-4601 Tom Rawles
TT (602) 506-5859 Don Stapley

Mary Rose Garrido Wilcox
QfC 121996

December 12, 1996

The fmal Hydrology report and all the related information should be included in the FEMA
Submittal as part of Flood Insurance Study.

RE: Hydrology report of Cave Creek (South) Flood Insurance Study

We have completed our fmal review of the revised HEC-l for Cave Creek South Preliminary
Technical Data Notebook for Hydrology, dated December 2,J996. The Hydrology report has
been accepted by the Flood Control District of Maricopa County.

Lee Abbott, P.E.
Willdan Associates
1717 W. Northern Ave, Suite 112
Phoenix, AZ 85021

Sincerely,

./l~'- ~/I. __
/ . £/flP'JV

.i
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1. HEC-2 model

Ms. Abbott:

RE: Preliminary Floodplain Delineation of Cave Creek (South) Flood Insurance Study

RECEIVED

DEC 19 1996

WILlOAN ASSOCIATES

BOARD OF DIRECTORS
Betsey Bayless

Ed King
Tom Rawles
Don Stapley

Mary Rose Garrido Wilcox

FLOiODCONTROL DiSTRICT
of

JWolffc:opa County

2801 West Durango Street' Phoenix, Arizona 85009

Telephone (602) 506-1501
Fax (602) 506-4601
TT (602) 506-5859

A. Cross section 24.752:

a) X3 record should be used to block the left over bank ineffective flow area.

b) The leftbank station should be moved to the right side (from 8727.7 to 8895.7) to
make XNCH equal 0.035.

B. Cross section 25.458:

The right bank station should be moved to the left side to make bank stations consistent
with upstream and downstream cross sections.

C. Cross section 25.699:

Move the left bank station to the right (from 10808.3 to 10897.1) to have XNCH equal
0.025.

D. Cross section 29.720 (Special Bridge):

a) The bridge opening does not match channel opening. Please check stations.

b) BT record should be used in the special bridge routine to determine the length of the
weir. SB.4 should be zero since there are sag roads on both sides of the bridge and
the length of the weir will change with depth of flow.

E. Cross section 29.850:

Move the left bank station from 9386.0 to 9945.1, and the right bank station from

December 16, 1996

Lee Abbott, P.E.
Willdan Associates
1717 West Northern Avenue, Suite 112
Phoenix, Arizo~a 85021

We have completed our review of the preliminary floodplain delineation of Cave Creek below
Carefree Highway. The following are our comments:
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10929.0 to 10029.3, to make bank stations consistent with upstream and downstream
cross sections.

F. More GR data are required at left or right over bank (should have at least one foot
freeboard at both sides) for the following cross sections:

25.099, 25.519, 25.580, 25.644, 25.699,25.750, 26.044, 26.137.

G. The horizontal ordinate at the plots of cross section in the report are confusing.

2. Plans

A. The legend of the plans is confusing: Floodplain Boundary, Hydraulic Base Line are the
same as Corporate Limits; Ponding Limit is the same·as Floodway Boundary. Please
correct these problems by providing different types of lines.

B. Provide the locations of left and right bank stations on the plans.

C. Provide tick mark for river mile on hydraulic base line.

D. Use the same cross section numbering system for both HEC-2 model and plans.

E. On cross sections 25.233 and 25.750, smooth the edge point on floodway boundary.

F. Floodplain boundaries are missing at following cross sections: 25.750 - 29.850 for the
left side; 29.258 - 29.601 for the right side. Please check.

G. Extend right over bank at cross section 26.044.

H. Explain the long dashed line at the left side of floodplain, from cross section 28.462 to
28.750.

I. Add Base Flood Elevations to the plan.
\

1. Add Section Comers, Quarter Comers and Elevation Reference Marks to the plans.

3. For other requirements on floodplain delineation, refer to the scope ofwork and sample plan.

Please respond, in writing, to our comments by December 24, 1996. All submittals of Hydraulic
study, including "n" value report and floodplain delineation, should be received by December
31, 1996 for fmal review. If you have any questions, please contact me at (602) 506-1501.

Sincerely,

/"1 <:. /l
( ~( j1~~-v

Ning Mao, P.E.



FLOOD CONTROL D,STRICT
of

MGr;eopa County

2801 We5t Duranso Street • Phoenix, Arizona 85009-6399
Telephone (602) 506-1501

Fax (602) 506-4601
TT (602) 506-5859

011~9/91 14: 35 !te02 508 4601 MARICOPA CO. FCD

BOARD OF DIRECTORS
Betsey Bayless

Jan Brewer
Fulton Brock
Don Stapley .

Mary Rose Garrido Wilcox

-I
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Ja.nuary 2.9. 1996

Lee Abbott, f.B:
Wmd.*.n A$AOCis.tel

1117 WI Northern Ave, Suite 112
Phoenix, AZ 85021

"R'E: 'Final "n" vallie report of Cave Creek (Soulll) Flood 11lAuI'pee Study

Ms. Abbott:

We have completed our review ofthe final "Jil value report nf Cave Creek below Carefree

Highway. The fulluwing are our comments:

1. Water sum.t;e elevation and bank stati0D6 should be shown At each cross sed:ion in tb.e fmal

submittal.

2. Tn be consistent, Reach 1 to Reach 8 should be switched fronl dowJlStrcam. to upstream.

If'you ~llve any quesLicm, please co.ataet me at (602)506~1501.

Sincerely,

(}4~
Ning Mao. P.E.

662E E9S v~l N~allIM W~E~:~~ l6, v2 Nnr



1. Change the title of study to " ...Below Carefree Highway"instead of"...South".

A. Take off first digital of the cross section number (e.g. change 125.010 to 25.010), to have
same cross section numbering system as HEC-2 model.

We have completed our review ofthe floodplain delineation of Cave Creek below Carefree
Highway. The following are our comments:

BOARD OF DIRECTORS
Betsey Bayless

Jan Brewer
Fulton Brock
Don Stapley

Mary Rose Garrido Wilcox

Smooth out floodway boundaries for both sides.

Include a note that clearly indicates that regulatory
elevation for these cross sections is 1657.1 feet, which is
because of the ponding limit of Cave Buttes Dam.

The "n" value is missing from station 11800.0 to 12220.0. Also,
11800.0 is not on the GRrecord. Please check.

The station 9577.3 is not on the GR record, it should be change to
9577.4.

a) Show the bridge on the cross section plot.
b) The field 4 of SB record should be zero, please refer to HEC-2
manual.

FrOiDDCOJ\iTROl DiSTRICT
of

}ArJlic.opo COJ.Jl'Jty

2801 West Durango Street 3 Phoenix, Arizona 85009-6399
Telephone (602) 506-1501

Fax (602) 506-4601
n (602) 506-5859

February 5, 1997

RE: Floodplain Delineation of Cave Creek Flood Insurance Study

Ms. Abbott:

C. Cross section 25.099-25.326:

Lee Abbott, P.E.
Willdan Associates
1717 W. Northern Ave., Suite 112
Phoenix, Arizona 85021

C. Cross section 29.720:

2. HEC-2 model

A. Cross section 25.750:

3. Plans

B. Cross section 26.044:

B. Cross section 24.525-25.099:
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D. Cross section 25.010,29.493 & 29.538: Move left bank stations to the right, in order
to be consistent with up and down stream
bank stations.

E. Take off "Ponding Area" from sheet #3 and sheet #7, this area can be treated as
ineffective area. Please also revise report accordingly.

F. Change all the "100-Yr Floodplain and Flood Boundary" to "100-Yr Floodplain and
Floodway Boundary".

G. Extend the delineation and mapping to Cross section 30.200 to match the Flood Insurance
Study above Carefree highway, which has been done by GVSCE. A diskettes containing
digital data (ACAD files) of the fIrst sheet of GVSCE's work maps is enclosed.

4. Report

A. Change "Cave Creek Bridge" to "Carefree Highway Bridge" in the report.

B. Add the water profile plots for the entire study to the report.

Besides the comments above, a set of marked plans is also attached. Please submit two copies
of technical data report after this correction as soon as possible. The final submittal has to be
completed by the end of February. The FEMA submittal will be sent out by the first week of
March. If you have any questions, please contact me at (602)506-1501.

Sincerely,

Ning Mao, P.E.



Ms. Abbott:

Ning Mao, P.E.

BOARD OF DiRECTORS
Betsey Bayless

Jan Brewer
Fulton Brock
Don Stapley

Mary Rose Garrido Wilcox

of

}yJ:Qlicopa COJ.mJy

2801 West Durango Street' Phoenix, Arizona 85009-6399
Telephone (602) 506-1501

Fax (602) 506-4601
n (602) 506-5859

March 13, 1997

Lee Abbott, P.E.
Willdan Associates
1717 W. Northern Ave, Suite 112
Phoenix, AZ 85021

RE: Floodplain Delineation of Cave Creek below Carefree Highway FIS

We have completed our ftnal review of the floodplain delineation study and "n" value report for
Cave Creek below Carefree highway FIS. The floodplain delineation and "n" val:ue report have
been accepted by the Flood Control District ofMaricopa County. However, the Technical Data
Notebook (TDN) should be included, as a part of floodplain delineation report. Please submit
TDN to the District as soon as possible for review.

The fmal submittal of Flood Insurance Study, includes hydrology report, floodplain delineation,
survey information, technical data notebooks, other related information and FEMA forms should
be completed and sent out by end of March.

Sincerely,

(~~.
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Volume 2:

Dear Ms. Abbott:

Volume 1:

NO.874 PI2I12I2

BOARD OF DIRECTORS
Betsey Bayless

Jan Brewer
Fulton Brock
Don Stapley

Mary Rose Garrido Wilcox

FLOOD CONTROL DISTRICT
of

Maricopa County

2801 West Durango Street • Phoenix, Arizona 85009-6399
Telephone (602) 506-1501

Fax (602) 506-4601
TT (602) 506-5859

FLOODPLAIN MANAGEMENT ~ 987121761211

June 3, 1997

b. Change the Reach Description from "Carefree Highway South to Ponding
Area:' to "North ofCarefree Highway to the Cave Buttes Dam Ponding Area".

a. Please change the River Name from "Cave Creek Wash" to "Cave Creek".

2. Section 3 - Hydrological Analysis

a. Print the name of Table or Appendices at the front page (blue page), this will
make it easier for the reviewer to follow. .

c. Flood Control District review comments of "Final 'n' value report of Cave
Creek Flood Insurance Study" dated January 29, 1997 is missing from the Section
1.1.2, Attachments.

Re: Final Submittal of Cave Creek Floodplain Delineation Study below Carefree
HighwayFIS

I. Section 4 - Hydraulic Analysis

The District has completed our review of Technical Data Notebook Volume I - 5 of
Cave Creek Floodplain Delineation Study and have following comments:

1, Section 1 - General Information

Lee Abbott, P.E.
Willdan Associates
1717 W. Northern Ave, Suite 112
Phoenix, AZ 85021

1216/1213/97 16:54
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VolumeS:

e. Add the name of cross section plots to the Index.

d. Please add water profile plots for the entire study to the report.

NO.874 PI2I12I3FLOODPLAIN MANAGEMENT 7 987121761211

b. Please specify the bold line in the maps.

c. Indicate the cross section named by e in the legend (sheets 7 & 8).

c. There are tWQ Section 4.5.1 in the report. The second Section 4.5.1 should be
Section 45.2. Please add Section 4.5.2 to the Index at beginning of the report.

b. Please give a brief comparison between the old hydraulics model, by Harris
Toups (1978) and the new HEC-2 model, by Willdan Associates. List Harris
Toups model separately.

a. The hydraulic jump will occur downstream of the Carefree Highway Bridge,
which has been described in seetion4.2.3. It is my experience that the HEC-2
model is not suitable for modeling hydraulic jumps. Different methodology
should be used to calculate the water surface elevation around bridge area. A
detailed hydraulic analysis of the hydraulic jump should be included in the study.

a. Please provide township and range section cOmer on the map, which will be
used in floodplain management for scaling parcels onto map.

Sincerely,

NingMao, P.E.
Project Manager

1. Floodplain Delineation Maps:

I am looking forward to receiving your response to our comments. If you have any
question, please contact me at (602) 506-1501.

1216/1213/97 16:54
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I

ATTACHMENTS

SECTION 1.3.1



January 22, 1996

The following items were discussed:

• The District will check on the availability of USGS digital quad map information
with its GIS section.

• Willdan will coordinate the basin boundary limits for the adjacent hydrology
studies with George Sabol & Associates.

FCDMC
FCDMC
FCDMC
Willdan Associates

Tim Murphy
Ning Mao
Jan Farmer
Hal Marron-

The project kick-off meeting was held in the offices of the Flood Control District of
Maricopa County offices beginning at 10:00 am. In attendance were:

Reference: Cave Creek Wash (South) Flood Insurance Study
Minutes of Meeting
Wednesday, December 27, 1995

• A copy of the Basin Boundary map will be submitted to the County. It is
expected that the basin boundaries will be the same boundaries as determined
by WRA in the Scottsdale Terrace Fan Study.

• The legal advertisement will be published in a local Cave Creek paper. Ning will
check on the name of the local publication.

• Ning Mao will supply to Willdan a copy of the standard sheet layout in digital
(AutoCADD 12) format.
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• Willdan will check with its surveyor on the status of the survey control.

February 29, 1996

The following items were discussed:

• Minutes of meetings will be supplied by Willdan Associates.

FCDMC
FCDMC
Willdan Associates
Willdan Associates

Ning Mao
Pedro Calza 
Hal Marron
David Anderson -

The project meeting was held in the offices of the Flood Control District of Maricopa
County offices beginning at 10:00 am. In attendance were:

Reference: Cave Creek Wash (South) Flood Insurance Study
Minutes of Meeting
Wednesday, February 28, 1996

• The public meeting is scheduled for March 7, 1996 from 5:00 to 7:00 pm in the
Library I Media center of Desert Sun Elementary School. Willdan will place ads
in paper and notify 7 property owners in study area of meeting. FCDMC will
prepare the graphic displays for the meeting.

• Ad text will be submitted to Ning Mao for approval. Upon approval ads will be
placed in Arizona Republic and Cave Creek paper.

• Letter of introduction will be sent to City of Phoenix, Attention Ray Acuna,
regarding this project.

• The project budget and schedule will be updated by next week. Carry over to
next fiscal year (after June 30, 1996) should not exceed $25,000 as projected.
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Items discussed:

Culvert Data:

Cave Creek Dam:

Maps:

Hal Marron

June 17, 1996

MEMO

LeeAbbo~

Cave Creek Wash Hydrology

Flood Control District (Maricopa County)
Meeting June 3, 1996

1. Show all mile streets, Carefree Highway,""pima Road and Stagecoach Road.

2. Show all Section numbers, township and range.

3. Identify contours at the 100 foot intervals at least.

4. Make the background on the subbasin numbers white, like the boundary map.

1. Inlet Control - O. K.

5. Statement: Contours at 20 foot intervals.

2. Use slope at 0.2 % instead of 0.5 %.

4. Renumber culverts in the study area only, consecutively.

3. Add distance between top of pipe and roadway for capacity tables.

1. Standard Project Flood (SPF) elevation is O.K. to start.

2. Dam data to be submitted next time.

Sabol Consultants HEC-l run is 32,000 cfs peak runoff to the Carefree Highway
Bridge.

Date:

From:

To:

Project:

Subject:
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Discussion:

The mapping will need to be converted to GIS format and reviewed by the District.

Meeting minutes of any meeting with the District is required.

Cave Creek Wash Floodplain Delineation

Flood Control District of Maricopa County Conference Room

MEETING MINUTES

July 16, 1996

Project Status

Attendees
Susanna Struble, Willdan Associates

Project:

Date:

Location:

Subject:

Willdan will send to the District a preliminary HEC-1 input and output for a review.

Willdan assured the District that the control datum used on Willdan's plans is the same datum
as Sabol Consultants. The previous control differences have been resolved.

The cross-sections for the HEC-2 model will need to be certified in accordance with Mapping
Standards.

July 26, 1996

Present: Pedro Calza, Flood Control District
Ning Mao, Flood Control District
Ed Raleigh, Flood Control District
Dave Anderson, Willdan Associates

.ltvLee Abbott, Willdan Associates
Gerard Dalziel, Willdan Associates
Dave Hunt, Willdan Associates

If there are any schedule changes a memo requesting a change order to extend the contract for
3 months would be required. However, the District agreed to wait a few weeks to evaluate the
need.

A fmancial budget projecting monthly expenditures is required together with the projected
monthly bill before the invoice is sent.

A letter from Willdan changing the Project Manager to Lee Abbott is requested by the district.

Presently Willdan is working on submitting the revised data collection and maps as discussed
in a previous meeting. Submittal is expected by the end of the week. (Update: submitted on
July 22, 1996).

cc:

Ning Mao will contact Sabol to send the Hydrology report and HEC-1 disk to Willdan.
(Update: Willdan has received the data and disk on July 18, 1996).
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WILLDAN ASSOCIATES D ENGINEERS &PLANNERS

Professional Consulting Services Since 7964

September 4, 1996
MEETING MINUTES

Project: Cave Creek Wash Floodplain Delineation (South)

Location: Flood Control District of Maricopa County Conference Room

Date: August 27, 1996

Subject: -- Project Status

Present: Ning Mao, Flood Control District
Valerie A. Swick, Flood Control District
Pedro Calza, Flood Control District (briefly)
Lee Abbott, Willdan Associates

Discussion:

Ning provided Contract Change Order No.1 to extend our contract to December 31, 1996.
Our present contract expired on August 21, 1996. Lee explained, Willdan policy is for a
company officer to sign this document. It will be given to David Anderson.

The contract schedule needs to be updated and sent to Ning.

Valerie went over the items discussed in the August 15, 1996 memo concerning the
Hydrologic Parameters. The items concerned the Basin Boundary Map, Land Use Map, Land
Use Table, Hydrology Data Table, and Schematic Flow Chart for HEC-1 Model. All items
will be corrected and resubmitted within three weeks (September 17, 1996) or less.

The Culvert Calculations were also discussed. Since most of the culverts are located in the
upper reaches of the watershed area, they will have no significant affect on the floodplain
delineation at the lower reach and can be ignored. Data collected for these culverts will be
included in the Appendix of the report and labeled " no significant flow changes to this study
and will not affect the results of the floodplain delineation".

However, those culverts in the lower reaches of the watershed must be evaluated to determine
if they are causing a significant storage or backwater affect to include in the model. If they
are significant, some subbasins may need to be further divided into smaller subbasins to
account for the individual culvert. Only an analysis will determine these factors. This
analysis will be included in the resubmittal.

The limit of the study area is the Cave Creek Dam Ponding Area.

The Carefree Bridge info is needed as soon as possible.

1717 WEST NORTHERN AVE.• SUITE 112 • PHOENIX, ARIZONA 85021-5469 • (602) 870-7600 • (800) 643-3671 • FAX (602) 870-7601
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The "n" values study should be sent into the Flood Control District as soon as possible.

If no other data is available for identifying the cross sections by mile, we will start at the dam
with 0+00 = Mile 0, etc. (Update: FEMA, FIRM maps indicate the start of Cave Creek
Wash to be at the Salt River. Since this study package is going to FEMA, we will use the
established mile system used by FEMA.)

Pedro Calza approved the use of lOa-year, 24-hour HEC-l model and the use of the Flood
Control District's program, Drainage Design Menu System (DDMS), for data entry. Since the
North study HEC-l model was not on the DDMS program, combining the two (2) data sets
will be done by routing the hydrograph through Carefree Highway Bridge, and inserting the
hydrograph at the end of subbasin 3510. Ning provided a disk to use for these tasks.

The proposed cross-sections for the HEC-2 model have been sent to the FCD for review. The
cross-sections are now being prepared for the GR cards by Aerial Mapping and should be
ftnished by August 30. (Update: Received disk on September 4.)

Respectfully submitted,

Lee Abbott
Project Manager

cc: Attendees
David Anderson, Willdan Associates
Gerard Dalziel, Willdan Associates



I WillDAN ASSOCIATES D ENGINEERS & PLANNERS

Professional Consulting SeNices Since 7964

November 18, 1996

1717 WEST NORTHERN AVE.• SUITE 112 • PHOENIX, ARIZONA 85021-5469 • (602) 870-7600 • (800) 643-3671 • FAX (602) 870-7601

Meeting was called by the Flood Control District to discuss Willdan's schedule and quality
control. The district believes that Willdan cannot meet the present schedule with all of the
remaining activities to submit.

Valerie Swick discussed the HEC-1 model variables. The On' values and the routing cross
sections need to reflect the basin conditions. Channel widths need to be justified. Valerie and
Gerard will go to the field on Friday October 25 to verify the channels cross-sections.

Valerie discussed the rainfall reduction value used in the HEC-l model as related to the North
Study. Lee explained that the DDMS program, MCUHPI option, supplied by the District,
calculates that value automatically. Pedro Calza agreed.

MEETING MINUTES

Project Status

Cave Creek Wash Floodplain Delineation

Flood Control District of Maricopa County Conference Room

October 24, 1996

Pedro Calza, Flood Control District
Ning Mao, Flood Control District
Ed Raleigh, Flood Control District
Valerie Swick, Flood Control District
Dave Anderson, Willdan Associates
Lee Abbott, Willdan Associates
Gerard Dalziel, Willdan Associates

Date:

Project:

Location:

Present:

Subject:

Discussion:

The On' value report was due June 3, and has not been submitted. Gerard Dalziel explained that
the cross-sections were needed to evaluate the On' values which could not proceed without the
mapping which was late (received July 11, 1996). Gerard displayed the report, exhibits and the
HEC-2 model prepared to date which appeared to be a considerable effort.
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Cave Creek Wash Floodplain Delineation - Meeting Minutes
November 20, 1996
Page 2

Willdan presented the fIrst of 7 or 8 flood delineation maps on 200' scale.

The Preliminary Hydrology Report together with supporting data, maps, the HEC-2 model
printout and on disk will be submitted no later than Friday November 1, 1996.

The Preliminary Hydraulics Report, the on' report and the HEC-2 model printout and on disk will
be submitted November 15, 1996.

Ning Mao discussed the invoice in August had percentages which did not agree. Lee will correct
and resubmit.

The billing for September will be deferred by letter to Pedro from Dave Anderson if it was sent.
If not, Willdan will resubmit next month with a detailed progress report.

Dave Anderson committed the required Willdan resources to meet the submittal dates agreed upon
and to perform quality control.

Respectfully submitted,

Lee Abbott
Project Manager

cc: Attendees
Susanna Struble, Willdan Associates
Dave Hunt, Willdan Associates

e:\engineer\08855\1006\minl0_24.doc
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WILLDAN ASSOCIATES D ENGINEERS &PLANNERS

Professional Consulting Services Since 1964

March 5, 1996

Mr. Ray Acuna
City ofPhoenix
Flood Plain Management
200 West Washington
Phoenix, Arizona 85003

Re: Flood Control District of Maricopa County
Floodplain Delineation Project
Cave Creek Wash - 100 year ponding limits of Cave Buttes Dam to Carefree Highway

Dear Mr. Acuna:

Willdan Associates is in the process of preparing the above referenced study for the FCDMC.
This study will be performed in conjunction with a similar study for the northern portion of the
wash. The northern study is being performed by George V. Sabol and Associates.

Our work efforts will include the examination of the hydrology in the tributary areas of our study
reach, aerial mapping of the study reach, and delineation of new 100 year floodway and
floodway fringe lines within our study reach. No floodplain mapping will be prepared for the
tributaries to Cave Creek Wash as a part of this study.

A public open house is to be held on Thursday, March 7, 1996 to introduce both projects to
interested parties. We hope that you or a member of your staff can attend. We look forward to
working with the City of Phoenix on this project.

Sincerely,

Willdan Associates

==IJe~
Hal Marron, P.E.
Division Manager

cc Ning Mao - Flood Control District of Maricopa County

1717 WEST NORTHERN AVE.• SUITE 112. PHOENIX, ARIZONA 85021-5469 • (602) 870-7600 • (800) 643-3671 • FAX (602) 870-7601
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City f h enix
STREET TRANSPORTATION DEPARTM ENT

March 18, 1996

Mr. Hal E. Marron, P.E.
Division Manager
Willdan Associates
1717 West Northern Avenue, suite 112
Phoenix, Arizona 85021-5469

RECEJVED

MAR 19 1996
\N!LlDAf\J ,11.S0 00ATES

Winner of the
Carl Bertelsmann

Prize
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Dear Nr. Narron:

RE: CAVE CREEK FLOODPLAIN NORTH OF THE CAVE BUTTES DAM

Thank you for the notification of the floodplain study your firm
is conducting in Phoenix. It is my understanding that this study
contracted by the Maricopa County Flood Control District (FCDMC)
will establish a floodway and base flood elevations. This
floodplain is currently a Zone Ai no base flood elevations have
been determined.

There has been pUblic interest expressed in identifying a
preserve along this floodplain. This area has mining activity.
It would be useful to the City if you could provide a copy of the
study and associated documentation that could be used to address
these two issues.

If you have any questions, please call me at 262-4026.

Sincerely,

James H. Matteson, P.E.
Street Transportation Director

Raymond U. Acuna, P.E.
Floodplain Manager

JHMjRUAjaffj960315c

c: Mr. Matteson
Mr. Blakley
Mr. Callow

200 West Washington Street, Fifth Floor, Phoenix, Arizona 85003-1611 602-262-6284

Recycled Paper
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When you write us about your request, you must include the case number referenced above in your letter.

Please direct all questions concerning your request to our Technical Evaluation Contractor at the following
address:

Attention: Mr. Massoud Rezakhani
(703) 317-6239

IN REPLY REFER TO:
Case No.: 97-09-706P
Communities: Town of Cave Creek, City of

Phoenix, and Maricopa County,
Arizona

Community Nos.: 040129, 040051, and 040037

Cave Creek above and below Carefree Highway

Cave Creek

316-ACK.FEX

04013C0795 F, 0802 F, 0805 F, 0815 G,
and 1210 E

April 25, 1997

Federal Emergency Management Agency
Washington, D.C. 20472

FIRM Panel(s) Affected:

Flooding Source:

Identifier:

Kofi Awumah, Ph.D., P.E.
Engineering Division
Flood Control District of Maricopa County
2801 West Durango Street
Phoenix, Arizona 85009-6399

Dear Dr. Awumah:

Michael Baker Jr., Inc.
3601 Eisenhower Avenue, Suite 600

Alexandria, Virginia 22304

This responds to your request dated April 15, 1997, that the Federal Emergency Management Agency
(FEMA) issue a revision to the Flood Insurance Rate Map (FIRM) for Maricopa County, Arizona and
Incorporated Areas, which is the effective FIRM for the above-referenced communities. Pertinent information
about the request is listed below.

As you may know, FEMA has implemented a procedure to recover costs associated with reviewing and
processing requests for modifications to published flood information and maps. However, because your
request is based on a detailed hydrologic or hydraulic study conducted by a Federal, State, or local agency to
replace an approximate study conducted by FEMA, no fees will be assessed for our review.

We have completed an inventory of the items you submitted. We have received the required data to begin a
detailed technical review of your requeSt. If additional data are required, we will inform you within 30 days
of the date of this letter.
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If you have any questions concerning FEMA policy, or the National Flood Insurance Program in general,
please contact Mr. John Magnoni of our staff in Washington, DC, either by telephone at (202) 646-3932 or
by facsimile at (202) 646-4596.
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cc:

Sincerely,

~~~cr
Frederick H. Sharrocks, JI., Chief
Hazard Identification Branch
Mitigation Directorate

Mr. Raymond U. Acuiia, P.E.
Floodplain Manager
City of Phoenix Street

Transportation Department

Mr. Dennis Zwagerman
Development Services Director
Town of Cave Creek

Ms. Eileen M. Abbott, P.E.
Project Manager
Willdan Associates

George V. Sabol, Ph.D., P.E.
President
George V. Sabol Consulting Engineers, Inc.
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AFFIDAVIT OF PUBLICATION

The Arizona Republic/The Phoenix Gazette

The Arizona Republic
The Phoenix Gazette

TOM BIANCO, being first duly sworn, upon oath deposes and
says: That he is the legal advertising manager of the
Arizona Business Gazette, a newspaper of general
circulation in the county of Maricopa, State of Arizona,
published at Phoenix, Arizona, by Phoenix Newspapers
Inc., which also publishes The Arizona Republic and The
Phoenix Gazette, and that the copy hereto attached is a
true copy of the advertisement published In the said
paper on the dates as indicated.

I
-- .~- - INVOICE NO. 96104- .

ANNOUNCEMENT OF FLOOD HAZARD STUDY--
AND PUBUC MEETING ._ .

I The Flood Control District of Maricopa County,
under authority of the National Rood Insurance
Act of j 968 (P.L. 9t>-¥81, as emended. a~d the~:
Aood Disaster ProtectIon Act of 19~3 (P.L. 93- ,
2341. is funding a detailad study of flood hazard._
areas in the Cave Creck Wesh Area. ncrth of .
100 yeer pond~ng limits of Cave B'"!ttes ,Dam to
the Carefree HIQt1way. The- study IS b8lng per·..
formed. for the Flood Control. District by Willden
Associates.' _
The purpose of this study is to examine and
evaluate flood hazard area. which ",e developed •
or which are likely to be developed. end to d.
termine flood elevations for those ",ees. These
flood elevations will be used by Maricopa
County to carry out floodplain management and
by the Federal Emergency Management Agency
to determine flood insurance rates under the
National Flood Insurance Program. ."
This announcement is intended to notify all in·
terested persona of the commencement qf this
study so that they may have an opportunoty to
bring any relevant facts and technical data con
cernIng local flood hazards to tha attention of
the Flood Control Cistrict for consideration in
the course of this study. Such information
should be addressed to Ms. Ning Mao. Aood
Control District of Maricopa County, 2801 W,
Durango Street, Phoenix, Arizona 85009, tel.
phone (6021 506·1501, fax 16021 506-4601. A
public meeting will be held from 5:00 to 7:30.

j p.m. on March 7. 1996, in tha library I media
cOlOtar of Desert Sun Elementary School, 33606
N. 60th Street. Representatives of the Flood
Control District of Maricopa County and Willden
Associates will be present to inform the public
of the purposa and scope of the study.
Published: Arizona Repubtic/Phoen,x Gazette,
March 7. 14. 1996. . _ • "

STATE OF ARIZONA
COUNTY OF MARICOPA } SS.
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MARCH 7, 14, 1996

Sworn to before me this

18TH
_______dayof

I
I
I

MARCH 96________AD.19_

- v
Notary Public
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Sworn to before me this

- v

Notary Public

SS.}STATE OF ARIZONA
COUNTY OF MARICOPA

MARCH 7, 14, 1996

The Arizona Republic
The Phoenix Gazette

TOM BIANCO, being first duly sworn, upon oath deposes and
says: That he is the legal advertising manager of the
Arizona Business Gazette, a newspaper of general
circulation in the county of Maricopa, State of Arizona,
published at Phoenix, Arizona, by Phoenix Newspapers
Inc., which also publishes The Arizona Republic and The
Phoenix Gazette, and that the copy hereto attached is a
true copy of the advertisement published in the said
paper on the dates as indicated.

18TH_______dayof

MARCH_________ AD.

1----.·,-'---'II'CVOICE NO; 96104' c~
, ANNOUNCEMENT OF FLOOD HAZARD STlJDY·-:::
· AND PlJBUC MEETING· , .:

I
The Flood Control District of Maricopa County, ,.
undar authority of the .National Rood Insurance .,

,Act of 1968 {PeL 9o-¥81, es amended, m:'d the::
Aood Qisestar ProtaetJon Act of 1973 (P.... 93-_

~23Otl, is fundir.g adateilad .study. of flood hazard ~
. 'areas in th. Cave' Creek; Wesh· Ar"", north' of

:100 yeM ponding .limit,· of Cave B4tte, .Dam to·.·.

I
the carefree Highwey; Th8="study··" botng par-:'

:fOfTT'l~ for the Aood ~~~~o.l I)is,trict..by W!lldan~
·ASSOCIate.. '. __ .' _ _. _., _ . ..
'The puipo,e of this study i,' to examine and
,evsluate flood hazard ar... which are developed'~
; or which ate likely to be developed, . and to de-
j termrne flood elevations for those areas;· These·'

I
flood e1ovations win be used. by Maricope

•County to carry out floodplain management and'

·~ ~ar~~a1f1~~~~cy;.,~:.'~:on~n:.~en~
Notional Aood Insurance Program. . .-_.....

, This announcement· is intonded to notify all in-
1tarest.d P8nlon. of th. commenc3lT18flt of 1I)i.

I
study so that they may have an opportunity to ..

,bril1ll eny relevant facts and technical data. con- .
carnlng . local flood hazords to ·tha attention. of .

•the Flood Control Cistrict· for. consideration . in .
,the course 'ot this ·.studv." Such information·
',hould bo' addr.ssed'. ta Ms. Ning. Mao,. Flood
i Control ·District. of 'Maricopa County; 2801 W.·

I
Durango Streat. Phoenix,. Arizona 85009, tela.ph"". 16021 506·t50l~ fax (6021 506-4601';-'A··

·public meating wiR' be held from· 5:00. to' 7:30.
I p.m. on March 7; 1996, iii. tho library- l madio .
j center of De,ert. Sun: 8ameritary School•. 3·3606 .
iN. 60th Street,' Representatives of ~e Aood·
I Control District. of Maricopa County end Willdan
'Associates will be pre,ont to inform ~e, public
of the purpo'e 'and seopo of·the stucfy. : '. '. ,.
Published: Arizona RepubfielPhoonix. Gazotte,
March 7r.14,.,199~••·.,;.~""",::,~ .•;_Jr,~;_",.~;Y:"".-".",:,-o~
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Additional information may be obtained by contacting:

The Flood Control District of Maricopa County invites interested people to attend a public
open house meeting introducing a floodplain delineation study along Cave Creek Wash:

The Flood Control District is also currently conducting floodplain delineations for north Skunk
Creek, Granite Reef Wash, Indian Bend Wash, Rio Verde, White Tanks Wash, Eastern Canal 
Mesa, RWCD Canal-Mesa, RID Canal-Tolleson, Fountain Hills, and the Salt River.

Maps of the creek and study area will be displayed. Representatives from the Flood Control
District and the engineering consulting firms will be available to discuss the study process and
answer questions.

80 -\RD OF D! RECTOR) .
Betsev Ba-.le)'

Ed King
Tom Raw!e)
Don Sr"ple

'v\Jr\ Ro~e G,Jrrido \\ I,C0\

Desert Sun Elementary School (Library/Media Center)
33606 N. 60th Street
Approx. a mile east of Cave Creek Rd, south of Carefree

Hwy; Turn rt at Fine Arts Crr & Desert Sun School signs

FLOOD CONTROL DISTRICT
of

Maricopa County

2801 \-Vest Durango Street. Phoenix. '\rizona 85009

Telephone 16021 506-1501
Fax! 602) 506--+601
TT 16021 506-5859

• Public Meeting Announcement ...
Cave Creek Floodplain Delineation Study

March 7, 1996
Thursday
5:00 -7:30 pm

Floodplain delineation involves developing detailed topographic maps to determine where water
goes, while incorporating the results of studying rainfall patterns to determine typical and peak
amounts of runoff. The studies will be used to better manage the floodplain to reduce or prevent
flood damage. Some areas may be designated for further analysis.

A sign language interpreter will be made available upon request with 72 hours' notice. Alternative format materials or
FM or Infra-Red Listening Devices are also available upon request with 72 hours' notice. Additional reasonable
accomodations will be made available to the extent possible within the time frame of the request. Please contact David
A. Brozovsky, Flood Control District ADA Coordinator, at 506-1501, if any of these services are required.

Sandy Walchuk, Public Involvement Coordinator,
Ning Mao, South Project Manager, or
Kon Awumah~North Project Manager, at the Flood Control District, 506-1501
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Flood Control District ofMaricopa Coun~ 280IWestDmangoStree~Pbreni,AZ85009

Public Meeting Announcement
Cave Creek Floodplain Delineation Study

OPEN HOUSE
Wednesday, March 12, 1997

Desert Sun Elementary School Cafeteria
33606 N. 60th Street
6:00pm to 7:30pm

Parking available in the NORTH parking lot

You are invited to attend an open house meeting which will present the results
from the floodplain delineation study along Cave Creek Wash. Representatives

from the Flood Control District and consultants will be on hand to discuss
the study and answer any questions you may have.

A sign language interpreter will be made available
For further information contact: upon request with 72 hours notice. Additional reasonable
Perry Baker, Public Involvement Coordinator, or accommodations will be made to the extent possible.
Kofi Awumah and Ning Mao, Project Managers Please contact David Brozovsky, ADA Coordinator,
Flood Control District of Maricopa County, 506-150 I at 506-150 I if any special services are required.
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SCOPE OF WORK
FLOOD CONTROL1HSTRICT OF MARICOPA COuNTY

FLOODPLAIN DELINEATION AND TOPOGRAPIDC MAPPING
FOR CAVE CREEK WASH

GENERAL

The project consists of approximately 7.5 river miles of floodplain delineations for Cave Creek
Wash from 100 year ponding limits behind Cave Buttes Dam to Carefree Highway, as shown on
Exhibit' 1. This will require the development of the necessary topographic data and
approximately 17.5 square miles of watershed hydrology. The consultant will develop the
hyclIologyusing the Corps of Engineer's HEC-l computer model, and ,the floodplain and

. floodway delineations using primarily the HEC-l computer model and the HEC-2 computer
model if appropriate. The consultant must use sound engineering judgement in the development
of the hydrologic and hydraulic models. The results of the models must be analyzed carefully,
and refInements made to the input parameters in order to obtain the most realistic results. All
work must meet Arizona Department of Water Resources (AD\VR) and Federal Emergency
Management Agency (FEMA) requirements for floodplain delineations. The results of this study
must be reviewed and accepted by FEMA prior to the finalization of this contract. All work
under, this Scope will be completed within 300 calendar days from the date of Notice to Proceed,
including 60 days for District reviews.'

TASK 1 - COORDINATION

1.1 The consultant will submit a project schedule showing coordination meetings and
completion dates for each of the tasks in the scope mthin 14 days of Notice To Proceed.
The consultant shall update this project schedule when appropriate.

1.2 The consultant shall participate in regular coordination meetings (at l~ast every 4 weeks)
with the District's Project Manager and in milestone coordination meetings in the
development of the hydrologic and hydraulic analyses. The consultant is responsible for
the minutes of any meetings. Whenever possible, coordination and milestone meetings

, should be combined.

1.3 The consultant will submit a quarterly estimation of the projected billing within 14 days of
Notice to Proceed. Thereafter, this estimation will be updated and submitted to the
District's project manager at least 10 days prior to the end of each quarter.

1:4 The consultant shall submit monthly progress reports at least 5 days before submittal of,
monthly invoices. The report shall be brief and should be no longer than two typed pages.
At a minimum, the monthly report shall contain the following:

a. 'A description of the work accomplished by task during the reporting month.



b. Percent (%) ~ompleted for the month and percent (%) cwnulative completed for each
task.

c. A brief description of the wo!k to be accomplished the following month.

d. A description of any problems encountered.

1.5 The consultant is responsible for placing the legal advertising at the beginning of the study,
notifying the public of the study. The ad will be nm in a widely circulated newspaper two
times, with approximately one week between runs. The ad must also be nm two times in
a local newspaper that serves the area being studied. After the ad is: run the consultant will
supply the District with the original affidavit of publication from each of the newspapers
for each day that the ad ran.

1.6 The consultant will notify all property owners and obtain any necessary Rights of Entry for
the study area. The consultant will furnish the District with a list of ~l the property owners
notified and a sample Right of Entry letter. '

1.9 ConsultantlDistrict 'Performance Evaluations will be performed. An informal evaluation will
be performed at the completion of the hydrologic analysis. A formal evaluation will be
performed at the completion of the project upon receipt of all deliverables.

1.7 The consultant shall meet with officials from the Flood Control District of Maricopa
County. The purpose of this meeting is -to identify local flooding problems and obtain
information on current and planned public works projects, channel modifications,
storm-drainage systems, development, and corporate lipllts.

1.8" The District will plan and conduct two public meetings in conjunction with this study. The
first meeting will be to inform the public of the purpQse and scope of the study. The
second meeting will be to inform the public and obtain public comment on the study results,
and shall take place prior to the submittal of the final report to FEMA. The
consultantlDistrict will be responsible for the preparation of the graphic displays for these
meetings. One representative from the consultant will attend each of the meetings. The
c'onsultant will respond to the public's comments and make revisions' to the study if
necessary.

WI1ldan ASSOCIates
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TASK 2 - DATA COLLECTION

2.1 The consultant will collect and review pertinent data from the District and other outside
sources. Data to be collected will include previous flood hazard reports and hydrology for
the study area; existing topographic mapping; historical flooding infonnation; as-built plans
for existing structures; FEMA Flood Hazard Boundary Maps and any Letters or Map
Amendment and/or Revisions, and other pertinent infonnation.

2.2 A written report summarizing the data collected will be submitted to the District for
infonnation pUrposes. A preliminary draft of this report is due within 90 days of Notice
to Proceed.

TASK 3 - TOPOGRAPHIC MAPPING

3.1 An aerial survey subcontractor shall be retained by the consultant as part of this contract.
The consultant shall coordinate all the aerial surveying work with the aerial surveying
subcontractor to ensure that the specifications of the aerial surveying work are met. The
consultant is responsib-le for ensuring that the topographic mapping covers the area of
delineation. Quality control on surveys will be per FEMA Document 37, Flood Insurance
Study Guidelines and Specifications for Study Contracto~s, January 1995.

3.2 Digital contour and planimetric data developed for this study shall be delivere~ according
to the District's HIS speci[1cations.

3.3 Prepare topographic mapping to a 2-foot contour interval, with a scale of 1 inch =-200 feet,
with spot elevations and/or I-foot contours on all section line and mid-section line roads.

3.4 Ground Control:

a. The consultant shall provide all survey control using 1983 NAD.

;

b. The consultant shall systematically set panel points and establish horizontal and
vertical control throughout the are,as to be mapped for use in compilation by the aerial
survey contractor. Where readily available, surveys will tie into the State Plane
Coordinate System.. Field control shall be sufficient to readily allow for compilation
of maps by the aerial survey contractor at the desired map scale and cbntour interval,
and will be based on the National Geodetic Vertical Data of 1929 (NGVD). A
conversion factor, including documentation of how it was derived, will be provided
by the consultant td-a1low comparison ofNGVD 29 elevations to NAVD 88 elevations
and will be included in the Technical Data Notebook.

c. The horizontal and vertical control points shall be located and marked by the
consultant. The controls for the aerial mapping shall be in sufficient numbers and

Cave Creek Wash Floodplam Delmeatlon
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TASK 4 - FIELD SURVEY

4.2 Ground Control for Floodplain Delineations:

4.1 Prepare topographic mapping to a 2 foot contour interval with a scale of 1 inch = 200 feet,
with spot elevations or 1 foot contours on all section line and mid-section line roads, for
floodplainlfloodway delineation areas as identified in Task 6 or FEMA criteria, whichever

is more stringent.

shall be in locations which -will. be compatible with the accuracy of the mapping
requirements" The controls shall be of at least third order accuracy. Section comers,
quarter corners, and mid-section points shall be used for control points wherever
possible.

willdan ASSOCiates

4.2.2 Horizontal and Vertical Control: Systematically set panel points and establish
horizontal and vertical control throughout the area to be mapped for use in
compilation by the aerial survey contractor. Where readily available, surveys will
tie into State Plane Coordinate System 1983 NAD. Field control shall be
sufficient, at least one "permanent" point per mile, such point(s) being used as "
Elevation Reference Marks (E~s). Surveys will be based on National Geodetic

4.2.1 All topographic mapping and survey work shall meet or exceed Federal
Emergency Management Agency (FEMA) minimum criteria as defmed in FEMA
Document 37, Flood Insurance Study Guidelines and Specifications for Stu~y

Contractors, January 1995. This would include, but is not limited to: the
establishment of "permanent" elevation reference marks (ERMs); field control; and
verification of profiles by the ground survey profile procedure.

3.5 The consultant shall provide permanent non-erasable topographic myla.r:s of the work study
drawings. The drawings shall be 24" X 36" in size, with a scale of 1 inch = 200 feet and
a contour interval of 2 foot "for all mapping with the exception of section line roads which
will have a contour interval of 1 foot. A cover sheet will be provided with the project title,
date of topographic mapping, and a location map showing geographic range covered by
each specific mapping sheet. Each drawing shall include the floodplain and floodway
delineations and a minimum of a north arrow, scale, section comers and quarter comers,
current and proposed streets and highway names, State Plane Coordinate System, major
drainage features, corporate boundaries, cross section lines, channel station center line, index
map, and description and elevation"of elevation reference marks (ERMs). A note explaining
the proper means to convert the NGVD 29 elevations to NAVD 88 elevations shall be
included in "NOTES" in the map border. See Exhibit 2 for how the drawings are to be laid
out. The mapping will have an accuracy such that ninety percent (90%) of all contours
shall be within one-half contour of the true elevations and the remaining ten percent (10%)
of the contours shall not be in error by more than one contour interval.

Cave Creek Wash FloodplaIn Delmeatlon
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TASK 5 - HYDROLOGY

4.2.3 All aerial targets are to be removed following completion· of the topographic
mappmg.

4.3 The consultant shall verify the accuracy of the mapping by the procedures called for in
FEMA Document 37 or other methods approved by FEMA. This shall include the
verification of cross sections used in the floodplain delineation.

4.4 Field surveys of bridges, culverts, and hydraulic structures are to be o~tained by the
consultant when as-built plans are not available or when changes significant to the BEC-2
modeling, such as sedimentation, have occurred since the c!ate of as-built. This·information
should be reduced and compiled into an 1l"x 17" (maximum size) drawing for inclusion
in the final report. The infonnation presented in the drawing should be in a fonnat
appropriate for use in the HEC-2 model. Field surveys of bridges, culverts, hydraulic
structures, and routing. reaches must also be obtained where necessary for proper hydrologic
modeling. It may be necessary to field survey some structures since the as-built plans may
not be on 1929 NGVD.

willdan ASSOCIates
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Vertical Datum (NGVD) 1929, per FEMA guidelines. A conversion factor,
including documentation of how it was derived, will be provided by the consultant
to allow comparison ofNGVD 29 elevations to NAVD 88 elevations and will be
included in the Technical Data Notebook. "Pennanent" survey points shall consist
of existing monumentation, such as brass caps or similar survey monuments.
Where additional monumentation is needed, survey markers confonning to
Maricopa Association of Governments (MAG) Unifonn Standard Detail for Public
Works Construction, detail 120-1, Type C, shall be placed 2" +/- above grade,:
and topped with a brass cap. Elevation Reference Marks will be labelled on
available maps and described in a manner which allow them to be readily located
in the field.

5.1 The hydrologic study of the watershed will be delivered to the District under separate cover
from the hydraulic analysis. The co:nsultant shall use the U.S. Anny Corps of Engineers
computer program BEC-I, 1991 Version, to develop a hydrologic model for the area.
Using appropriate hydrologic judgement, sub-basins. are to be identified that provide
reasonable depiction of the watershed condition. The s·ub-basins must be as homogeneous
as possible, using watershed area, watershed type (mountainous and flat lands or urban and
undeveloped areas), and time of concentration as criteria.. Sub-basin break-downs will be
done in sufficient detail to provide peak discharges at structures, major road crossings,
confluences, and at boundary lines. An appropriate time step and number of ordinates is
to be selected that allows for complete calculation of the flood hydrograph without
sacrificing resolution of the flood peak. All calculations, or assumptions used in developing

_ sub-basin and routing parameters shall be documented and made a part of the appendix for

Cave Creek Wash Floodplain Delineation
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the hydrology report. Field surveys may need to be taken for HEC-l modeling purposes.

5.3 The specific hydrologic techniques to be used in this Study are:

e. Meeting number 4: to review comments by the District. A second field trip may be
scheduled for the same day so the results obtained could be discussed.

c. Meeting number 2: after all the parameters have been estimated. A draft copy of the
parameters must be delivered to the District at least -one week prior to this meeting.

5.2 Four meetings associated with four tasks, and two field trips shall be held with the Flood
Control District staff at the following milestones:

willdan ASSOCIates
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b. Areal Reduction: The point precipitation values will be aerially reduced for critical
concentration points. Areal reduction for the 6 hour rainfall duration will be applied
using the curves in the Drainage Design Manual for Maricopa County, Arizona:
Volume I - Hydrology. NOAA HYDRO-40 will be used with the 24 hour rainfall

Rainfall Distribution: Peak discharges and peak volumes for the 1DO-year 6-hour storm
will be estimated using the District's Distribution(s). Peak discharges and peak.
volumes for the IOO-year 24-hour storm will be estimated using the SCS Type II
rainfall distribution.

a. Rainfall Depth: Point precipitation values will be detennined using the information
and procedures described in the Drainage Design Manual for Maricopa County,
Arizona: Volume I - Hydrology.

The District has requested limited hydrology for this study area. As such, basin delineation
will be prepared to yield concentration points for the watersheds at the following major
roadways; Cave Creek Road, Scottsdale Road, and Pima Road. Other concentration points
will be selected as deemed suitable by Willdan Associates.

a. One field trip· at the start of the project -to scope out the critical points of the
watershed and problem areas.

b. Meeting number I: as soon as basic data are gathered and the sub-basins have been
delineated. Sample HEC-I parameter estimations should also be presented and
discussed at this meeting.-- A copy of the draft maps of the sub-basins must be
delivered to the District at this meeting.

- d. Meeting number 3: -after the preliminary HEC-I r~sults have been obtained and a
draft report has been prepared. A copy of the draft report and the cnpy of the HEC-I
on a floppy disc, compatible with the Districts computer, must be delivered two weeks
prior to the meeting.

Cave Creek Wash Floodplain Delmeatlon
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I
reduction. Copies can be obtained from the· District.

I c. Rainfall Excess: The Green and Ampt methodology will be utilized for estimation of
rainfall losses. The Lotus spreadsheet and procedures, provided by the District, will
be used to detennine composite parameter values for each sub-basin.

5.4 The District will provide appropriate references to facilitate parameter estimation.

The HEC-I routing parameters for the reaches modeled using HEC-2 will be adjusted
after the HEC-2 cross sections are available. The resulting velocities and depths, for
all reaches, must be assessed for realistic values.

5.5 Output of the computer model should be reviewed to see if the peak flows and volumes are
realistic. Adjustments to input for obtaining the most realistic results is nonnal to the
scope.

g. Reservoir Routing: Detailed analysis of structures and ponding areas will be
accomplished using the Modified Puls reservoir routing option of BEC-I. Stage
versus discharge tables for hydraulic structures will be estimated using appropriate
hydraulic. methodology.

Willdan Associates

7

d. Unit Hydrograph: The Clark and S-Graph method should be used following the
procedures outlined in the Drainage Design Manual for Maricopa County, Arizona:
Volume I - Hydrology. The choices in methodology will be to the discretion of the
consultant, with consent from the District.

e.· Time of Concentration and S-Graph Lag Equation: The Papadakis method should be
used with the Clark unit hydrograph, along with the MCUHPI computer· program, to
detennine the time of concentration. If this method results in Unsuitable times of
concentration, other methodes) must be used and compared for the most realistic

.result. The S-graph lag equation, along with the MCUHP2 computer program, should
be used with the appropriate S-graph (Phoenix mountain or Phoenix Vapey).,

f. Channel Routing: Channel routing will be accomplished using either the
Muskingum-Cunge or the Nonnal-Depth option of HEC-l. The choice of
methodology will be at the discretion of the consultant, with consent from the District.
Average cross sections will be developed utiliziI2.g available mapping and field
reconnaissance data. Sufficient field cross sections will be taken to ensure that routing
reaches are reasonable and representative of field conditions.

h. Cha.n:ilel Transmission Losses: Attempts should be ~ade to estimate infiltration losses
through channel bottoms based on existing field data or literature. If sufficient data
is not available, the final report must acknowledge so and explain how the peaks and
volumes of flow are affected by not including the transmission losses.

Cave Creek Wash Floodplam Delmeatlon
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-5.6 Every attempt must be made to recover historic stream gage data and use it to compare with

the results obtained by the hydrologic model. Major differences must be discussed in the
final report.

5.7 It is required that the consultant obtain the approval of the District at each of the following
steps:

a. Soil maps, watershed boundary maps, and land use maps.

b. HEC-I parameter estimation.

c. HEC-I flow diagnilIl and input parameters.

d. HEC-l results.

b. Soils map(s) at the same scale as the base map.

5.8.2 .Tables and Figures for the appendices:

c. Land use map(s) at the same scale as above.

Wdldan ASSOCIates
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f. One set of study maps (i.e. sub-basin boundary maps, flow path maps, soils maps,
land use maps) to be folded and delivered in a binder.

e..Pertinent data on all the structures in the watershed (such as spillway elevation,
rating curves, etc.).

d., Schematic map for the HEC-1 showing the sub-basins (area, Tc), the flow paths,
the routing reaches (length, slope, friction, width, velocities, transmission lo'sses,
etc.), order of combining the hydrographs, channel,: pipe or culvert dimensions
(where appropriate).

a. Topographic base map(s) showing the sub-basins, routing reaches, Tc flow paths
or lag flow pallIs, major man-made structures, and references (i.e. street names,
ToWnship, Range, Section, etc.) at a scale of 1 inch = 2000 feet.

5.8.1 The findings of the hydrologic study will be presented in Section 3 of the
Technical Data Notebook and will be prepared in accordance with ADWR .state
Standards Attachment 1-90 (SSA 1-90). The report will be organized as specified
by the District, following SSA 1-90 format.

5.8 The Hydrologic Report

Specific deviations from this hydrologic scope shall not be undertaken without the specific written .
concurrence from the Flood Control District.

Cave Creek Wash Floodplain Delmeatlon
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6.7 Field Reconnaissance

TASK 6 - FLOODPLAIN DELINEATION

c. Floodplain (natural) delineation.

b. Proposed location and alignment of the cross sections and channel centerline.

wiIIdan ASSOCIates
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6.7.1 The consultant will conduct a field reconnaissance of the full study reach. This
will include observation of channel and floodplain conditions for estimation of
Manning's "n" values; photographic documentation of floodplain characteristics;

a. Field reconnaissance report and estimation of Manning's "n" values.

f. Final Hydraulics Report.

e. Floodway delineation using encroachment method 1.

d. Floodway delineation using equal conveyance encroachment.

6.2 The delineation work shall meet requirements for floodplain and floodway delineations as
prescribed by FEMA and the Arizona Department ·of Water Resources.

6.1 Floodplain delineations must be obtained using the U.S. Army Corps of Engineers HEC-2
Water Surface Profiles computer model, version 4.6.2, May 1991, and methodology
acceptable to FEMA. This model will simulate the effects of floodplain geomorphology,
flow changes, bridges, culverts, hydraulic roughness factors, effective flow limitations,
split-flows, and other considerations. .The consultant will prepare ¢e study using the
guidelines established in FEMA Document 37, Flood Insurance StUdy Guidelines and
Specification for Study Contractors, January 1995, and FIA Document 12, Appeals,
Revisions, and Amendments to Flood Insurance Maps, January 1990.

6.3 The delineation study shall be based on the final results of the hydrologic study as directed
by the District.

6.4 The consultant is to make refinements to the HEC-2 model based on review of the model 
results by the District, ADWR, FEMA, and the Technical Evaluation Contractor. The
consultant shall review the HEC-2 model results for .reasonableness. Adjustments to the
input parameters for obtaining the most realistic results is normal to the scope.

6.5 Floodways are to be determined using equal conveyance encroachment method 4 to start
with, but only encroachment method 1 will be used in the final analysis. The floodway
encroachment is to be as near the one foot maximum rise in elevation as possible.

6.6 The consultant must obtain District approval at each of the following steps:

Cave Creek Wash Floodplam Dehneation
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6.8 Cross Sections

determination of channel bank stations; observation of possible overflow areas;
inspection of levees or other flood control structures; and measurement of bridge
dimensions.

6.7.2 Mannings "n" values are to be determined using the me~odology in the USGS
report, Estimated Manning's Roughness Coefficients for Stream Channels and
Flood Plains in Maricopa County, Arizona, April 1991. Copies of the report are
available :through the District.

6.8.2 All cross sections will be plotted using a pen, laser, or electrostatic plotter. The
cross section plots will show water surface profiles, ineffective flow areas, "n"
values, encroachments, channel stationing and other pertinent information. All
plots are to be accompanied by a legend. These plots are to be available at all
reVIews.

Wdldan ASSOCIates
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6.7.3 A draft report on the field reconnaissance will be submitted to the District for
reView and approval prior -to beginning the HEC-2 modeling. The report will
present the determination of channel and overbank "n" values using captioned
color photographs or color _photocopies. The report will also discuss floodplain
conditions affecting the delineation, describe structures and obstructions, and
provide color photos or photocopies of major hydraulic structures. Photo
location·s, structures, and "n" values will be displayed on reduced scale mapping
and included in the F~al Report.

6.8.1 The location and alignment- of cross sections and channel centerline will be
suomitted· for the District's review and approv.ll1 prior to digitizing-the cross
section data. Cross section stationing will be from left to right looking
downstream with the thalweg as station 10,000. Cross sections will be spaced
approximately every 500 feet, unless geographic or structural constraints dictate
otherwise, and will extend the full width of the area inundated by laO-year flood
waters. Identification of cross sections will be in river miles, increasing upstream.
The stationing will tie into the specified river mile of the existing FEMA studies.
Cross section orientation may need to be altered after running of HEC-2 model to
ensure that sections are perper;dicular to flow per FEMA criteria.

6.8.3 Cross section plots are limited to one plot at the following three stages of work:
(a.) a plot of digitized "GR", STCHL, STCHR, centerline (station 10,000) to be
used as a check of input data and for working sections during compilation of the
floodplain model; (b.) a plot ofThe cross section for the completed floodplain run
which shows the floodplain water surface elevation, ineffective flow areas, "n"
factor, and encroachments to be used as working sections for development of the
floodway model; (c.) a plot of the [mal floodway model cross sections which will
show Type I encroachments and encroached water surface, in addition to data

Cave Creek Wash Floodplam Delineation
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TASK 7 - illS DATA

b. Drainage basins

a. Drainage study boundary

e--: Elevation (land)

willdan Associates
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g. Floodplain FCD Water Surface Elevation

f. Floodplain FCD Zone

d. Soil type area (if modified from that provided by the District)

c. Land use (if not provided by the District)

covered in items (a.) and (b.). These cross sections, generated under (c.), will be
submitted as part of the Final Report.

6.10 For floodplains identified as ponding areas, it is preferable to analyze the area by using the
HEC-2 model, which will provide the District with water surfaee elevations. If appropriate,
the -consultant shall identify in the ponded floodplains a floodway. The purpose of this
floodway is to allow the pond to seek a constant stage throughout the areal extent of the
ponds, versus the creation of two independent ponds. -

6.9 Bridges and culverts must be modeled in compliance with HEC-2 modeling requirements
for the selected routine. Vlhere multiple bridges occur, each bridge will be modeled
separately. The HEC-2 modeling results for bridges, culverts, and other hydraulic structures
must be checked by using an independent method ,approved by the District to analyze these
structures. .'

6.11 Flood zones must be determined according to FEMA criteria and clearly labelled on the
[mal drawings.

6.13 The findings of the floodplainlfloodway delineation study.,Ylill.-be presented in Section 4 of
the Technical Data Notebook and will be prepared in accordance with ADWR State
Standards Attachment 1-90 (SSA 1-90). The report will be organized as specified by the
District standards, following SSA 1-90 format.

7) Digital data. will prepared in conformance with the District's HIS Data Delivery
Specifications, Revision 1.1, for the following themes:

6.12 The total area of the floodplain and floodway must be determined for each reach in square
- miles and acres.

Cave Creek Wash Floodplain Delineation
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TASK 8 - DELIVERABLES

8.1.1 Original Affidavits 'of Publication

8.1.6 Two (2) copies of the current FIRM pane:ls showing the proposed delineation.

8.1.5 Three (3) sets of complete survey notes will be submitted in a notebook separate
from the Final Report.

wdldan Associates
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One (1) complete set of non-erasable topographic mylars of the work study
drawings. Sheets shall be 24" X 36" in size and numbered to correspond to the
delineation maps.

One (1) complete sets of mylars and four (4) complete sets of sealed blueline
topographic base maps with the floodplain/floodway delineations shown. All

8.2.1

.8.2.2

8.1.2 Two (2) complete sets of blueline topographic base maps with the
floodplain/floodway delineations shown. All drawings will be signed and sealed
by persons of appropriate professional registration(s). Each registrant will provide
a specific statement as to what service they performed.

-
8~ 1.3 -Two (2) complete copies of the Technical Data Notebook, including HEC-1 and

HEC-2 input/output files on diskettes. The Technical Data Notebook will be
prepared in accordance with ADWR State Standards Attachment 1-90 (SSA 1-90).
The notebook will be organized as specified by the District, following SSA 1-90
format.

8.1.4 Two (2) sets of completed FEMA forms will· be submitted in a notebook separate
from the Final Report.

-
7.2 Separate check plots will be produced from either Arc-Info or Arc-CAD from the digital

database(s) of each theme in 7.1. The check plots will be prepared with a minimum of
annotation and will serve only to verify the inforination in the data base. If the hydrologic
and delineation maps have not derived directly from the digital data delivered to the
District, then the consultant will certify that the check plots have been examined and that
the check plots faithfully represent the data and maps used in the report and lor work maps.

8.1 FEMA Submittal: The consultant will submit the following items to the District for review
by FEMA and any other appropriate governmental agency. All of the following products
are considered deliverables for the FEMA submittal:

8.2 Final Submittal: The following products are considered deliverables for the [mal submittal
to the District after FEMA approval is issued: .

Cave Creek Wash Floodplam DehneatlOn
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drawings will be signed and sealed by persons - of appropriate professional
registratio.n(s). Each registrant will provide a specific statement as to what service
they performed.

8.2.3 One (1) complete set of tr~sparent overlays of photo-mylars. Sheet SIze,
numbering, and layout shall correspond to the delineation work maps.

8.2.4 One (1) complete set of 9" X 9" contact prints of the aerial stereo photographs
sequentially numbered and catalogued.

8.2.5 . Digitized topographic data and floodplain/floodway boundaries in conformance
with the District's HIS Specifications.

8.2.6 Four (4) complete copies of the Technical Data Notebook including HEC-1 and
HEC-2 input/output files on diskettes.. The Technical Data Notebook will be
prepared in accordance with ADWR State Standards Attachment 1-90 (SSA 1-90).
The notebook will be organized as specified by the District, following SSA 1-90
format. This submittal of the Technical Data Notebook shall include any
correspondence and/or meeting minutes with the reviewing agencies and shall
reflect any revisions required by thos.e reviewing agencies. Revisions may include,
but are not limited to, modifications to the delineation maps, the HE-C-1 model,
the HEC-2 model, and/or the Final Report.

I
I
I
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2.1

SECTION 2

MAPPING AND SURVEY INFORMATION

Description ofMapping

2.1.1 For the Section 3, Hydrology Analysis, Volume 1, United States Geological
Service (USGS), 1"= 2000 feet maps were used. Section 4, Hydraulic Analysis,
Volume 2, maps were generated by aerial photography performed by our
subconsultant Aerial Mapping Company at 1"= 200 feet and a contour
interval of 2'.

Survey control for the aerial photography was performed by Valco Surveying
Corporation, Phoenix, Arizona, and can be found in Volume 4, Survey and Field
Notes.

Additional field survey was conducted to determine the cross-sections locations
and the 'n' value associated with the cross-sections. This data can be found in the
Final 'n' Value Report, Volume 2. Field survey was also used for the subbasin
typical cross-sections which can be found in Section 3, Hydrology Analysis,
Volume 1. -

2.1.2. The photogrammetric and field survey control data contained herein was
completed in October 1995. This survey was based upon existing monmentation,
the published values of which were acquired from the National Geodetic Survey
data base.

The Horizontal datum used was the North American Datum of 1983 epic 1992.
The horizontal survey was performed by 2nd Order, Class 2 terrestrial traversing
techniques originating on and closing toexisting Published Control Monuments and
Global Positioning System Control. Standard horizontal errors obtained from this
ad.iustment are less than 0.02' in both Northing and Easting.

The Vertical datum used was the National Geodetic Vertical Datum of 1929. The
vertical survey was performed by standard 3rd Order, Class 1 differential spirit
leveling technique originating on and closing to stable Published Control
Monuments. All field survey data was adjusted using a simultaneous least squares
adjustment. Standard vertical errors obtained from this adjustment are 0.02'for all
but two points which are 0.05'

3



2.2.1 USGS Maps - all maps are 7.5 minute series.

2.2.2 Aerial Photography Maps at 200' Scale

Index ofMaps

All of the above maps were used for subbasin delineation, soils mapping, land use
mapping, flow lengths, channel routing and FEMA-FIRM maps as presented in the
Volume 5, Maps.

1964 topographic map, photo revised in 1981,
reflecting the changes from a 1978 aerial photo,
based on 1927 North American Datum.

1965 topographic map, photo revised in 1981,
reflecting the changes from a 1978 aerial photo,
based on 1927 North American Datum.

1964 topographic map, photo revised in 1981,
reflecting the changes from a 1978 aerial photo,
based on 1927 North American Datum.

1965 topographic map, photo revised in 1981,
reflecting the changes from a 1978 aerial photo,
based on 1927 North American Datum.

Cave Creek

New River, SE

Union Hills

Wildcat Hill

The aerial photography was flown on January 12, 1996 by Aerial Mapping
Company. Subsequently the mapping was developed into I" = 200 feet and 20'
contour intervals. These maps were used for the floodplain delineation as
developed by the HEC-2 models, and are included in the Section 4, Hydraulics
Analysis, Volume 2.

2.2

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

I

I

2.3 Survey Field Notes

2.3.1 The only field notes generated were the typical cross-sections for the HEC-l
model. They were performed on October 25, 1996 using assumed 100.00 for
vertical and 0+0 for horizontal. These notes are included in Section 3,
Hydrological Analysis, Volume 1.

2.3.2 The culvert analysis is based on 00.00 vertical. Horizontal datum was not
required. This analysis is included in the Section 3, Hydrological Analysis,
Volume 1, in the Appendix section.

I
I
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I
2.3.3 All other survey notes are included in Volume 4, Survey Notes.

2.4 Watershed Maps, Hydrologic Analysis Maps

As described above, USGS 2000' scale maps were used for the watershed subbasin
delineation. The subbasin areas were then digitized along with the flow length and channel
length for a more accurate value.

2.5 Hydraulic Analysis Maps

The mapping used for the hydraulic analysis was developed from aerial photography as
described above. A representative number of cross-sections were verified in the field by
Valco Surveying Corporation.

2.6 FEMA, FHBM Draft Maps

I

I

I

I

I

2.7

2.8

The draft floodplain delineation maps, which will be used for FEMA approval, are
included in the Volume 5, Maps.

Community Maps

A community map is included on the 200' scale Flood""Delineation Maps in Volume 5.

Other Maps

The Soils Map and the Land Use Map data were supplied to Willdan by the Flood Control
District ofMaricopa County and are included in Volume 5, Maps.

5
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McLaughlin Kmetty Engineers, Ltd.
, ,

3501 North 16th Street Phoenix, Arizona 85016-6419 (602) 248-7702 Fax (602) 248-7851

The purpose of this memorandum is to propose a numbering system for the brass cap Elevation
Reference Marks (ERM' s) for both Cave Creek Wash above Carefree Highway and Cave Creek
Wash below Carefree Highway.

SUBJECT: Cave Creek FDS
FCD Contract No. 95-28

GEZA E. KMETIY
RONALD C. McLAUGHU~;

LEOM. EiSEL
HALFORD E. ER1CKSO~

W1LLlAM R. KENDALL
RALPH L. TOREK

TERRENCE P. KENYOI'
R1CHARD E. McLAUG HLlJ '

FL"8 1(. 1996

MEMORANDUM

Kofi Awumah, Flood Control District of Maricopa County

Frank Brown, McLaughlin KmettyEn~~~
February 13, 1996 \X

FROM:

TO:

DATE:

I
I
I
I
I

I
I

ERM's are proposed to be labeled per the following samples:

"CC312"

"CC061 "

Where CC means Cave Creek, the next two digits refer to the Section number that the ERM is
placed in, and the last digit is the actual ERM number.

I
I
I
I
I
I
I

This numbering system was worked out jointly between Mr. Hal Marron and me. There are no
duplicate section numbers between the two study areas. I have conferred with Alcocer Land
Surveyors and Aerial Mapping Company, and they see no conflict with other benchmark
numbering systems in the area. This system is compatible with the HIS Arc/Info specifications,
which allow for 7 characters, with any combination of alphanumeric data. This system is
preferred to a sequential numbering system between the two Cave Creek projects, because there
are two projects, and work is being done concurrently.

Please confer with other District/County staff as appropriate, and indicate your approval of this
system. We would like to know by Friday, 16 February 1996.

c: Mr. Scott Ogden, GVSCE, Inc.
Mr. Hal Marron, Willdan & Associates

G:IP\92404003\WPlBrassCap.Mem

IOMPlE1E ENGlNEERlNG SERVICES IN: TRANSPORfATION MUNICIIl\L ENGINEERING CIYIT.ENGINEERING STORM DRAINAGE AND R.OOD CONTROL
WATER RESOURCES TRE.XfME'ITAND DISTRIBUTION CONSTItUCTION MANAGEMENT SPECIALTY HYDRAULICS RAJE S1VDIES AND lJIlLITIES ECO~OMICS
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Frank Brown
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SUBJECT: Cave Creek above Carefree Floodplain Delineation Study - FCD 95-28
Elevation Reference Marks Numbering S~quence

I have reviewed your proposal on the numbering sequence for the Elevation Reference Marks to
be installed for the Cave Creek Wash floodplain study. After conferring with other District Staff,
I have found this proposal to be acceptable.

You may therefore go ahead with the installation of the monuments.

Yours Sincerely,

K~- CQ lAI\A VY"Lx/~
Kofi Awumah, Ph.D., P.E.
Project Manager



GIS Data from Project Engineering

Aerial Mapping Company also had the following control from a previous job. Maybe these can
be used as a check.

We finally have a coordinate basis for the project. I will fax you the back up information
tomorrow. Please adjust your traverse as quickly as possible so that we can get Aerial Mapping
started.

(602)870-7600

WILLDAN ASSOCIATES

Panel El. = 1713.10

Phoenix, Arizona 85021

Y=988,128.33

Valco Surveying

Hal Marron

Horizontal Control for Cave Creek Wash Project

X=461,601.40

This station is located on the top of a small hill at the east end of the main
portion of Cave Buttes Dam. The mark is a 1/2 inch x 18 inch iron pipe .

1717 West Northern Ave, Suite 112

Apri116, 1996

From:

Reference:

To:

North (Y) East (X) North (Y) East (X)
Nam Latitude Longitude Meters Meters Feet Feet Zon. Conver. Scale

e

Unio 33-39- 112-03- 294179.918 200897.266 965157.211 659111.765 AZ 0-04-28.07 .99990191
n 10.90071 03.73154 -
Care 33-47- 111-59- 310392.658 205950.883 1018348.61 675691.873 AZ 0-02-40.25 .99990068

57.33274 48.06744 5

RM-3 33-43- 112-02- 301267.201 301267.201 988409.452 661285.604 AZ Q-04-14.43 .99990172
00.98079 38.35284

Point Northing .y Easting - Elev Latitude Longitude Convergence Sc. Fact El. Fact
X Ft

Union 965109.996 459325.62 1556.739 33-39- 112-UJ- 0-04-26.66 0.99990189 0.99992554
2 10.76070 01.191500

Care 1018300.26 475905.26 1877.073 33-47- 111-59- 0-02-38.84 0.99990066 0.99991022
7 4 57.19696 45.532650

RM-3 988361.732 461499.37 1680.174 33-43- 112-02- 0-04-13.02 0.99990170 0.99991964
1 00.84290 35.812520

The top table are on 1983 NAD Datum. The bottom table is listed as NAD 27. RM-3 is the
brass cap on the east end of the dam. It has the blue ring painted around it. The cap at 25 +00
that I could fmd was marked SM-5 (settlement marker).

Station HV-26

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



Hal

Thanks for all of your help.

Let me know how this information checks out, both horizontally and vertically. Let me know
when I can have the control information for the mapping.

driven flush, with a plastic cap marked L.S. 8902

Panel El. = 1817.39Y=988,234.71X=458,894.83

This station is located on the top of a mountain in line with west end of
Cave Buttes Dam. The mark is a 1/2 inch x 18 inch iron pipe driven flush,
with a plastic cap marked L.S. 8902

Top of dam east of Concrete Structure, Aluminum cap marked "CB-3
1980". Elevation 1679.52

Station HV-27

Benchmark

I

I
I
I
I
I
I
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CROSS-SECTION VERIFICATION



Adjusted Camera Station Parameters will be saved

Images are in millimeters. Object space is in feet

Object Space Reference System is Rectangular (Close-Range)

Complete Triangulation process is requested

07-10-96

0.008 (mm) will be listed

Rotation angles are Photo-to-Object

Error Propagation is not requested

70148

Triangulated Object Coordinates will be saved

Image Residuals greater than

GPA Associates
UNO Box 1200
New Orleans, LA
(504) 286-1200

95142D Willdan Engineers * Cave Creek South FCD 1:7200

IpC-Gi.ant (c) Copyright 1990-1994

07/10/96 15:43:47.35

I
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I
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IpC-Giant (c) 1990-4, GPA Associates. PAGE 1
-~ 95142D Willdan Engineers * Cave Creek South FCD 1:7200 07-10-96

I o B J E C T C o N T R 0 L DA TA
Position Std. Dev.

I
X = 0.0000 ft 0.5000

3010 Y = 0.0000 ft 0.5000 TYPE = 3
Z = 1816.1000 ft 0.5000

I~ X = 0.0000 ft 0.5000
f: 3012 Y 0.0000 ft 0.5000 TYPE 3~-j = =

Z = 1841.9000 ft 0.5000

I X = 0.0000 ft 0.5000
901 Y = 0.0000 ft 0.5000 TYPE = 3

Z = 1896.2300 ft 0.5000

I, X = 0.0000 ft 0.5000
904 Y = 0.0000 ft 0.5000 TYPE = 3

Z = 1888.4000 ft 0.5000

I X = 0.0000 ft 0.5000
1010 Y = 0.0000 ft 0.5000 TYPE = 3

I
z = 1877.8300 ft 0.5000

X = 476241.7430 ft 0.5000
100 Y = 1019911.2810 ft 0.5000 TYPE = 0

I Z 1909.5600 ft 0.5000

X = 476239.5270 ft 0.5000
102 Y = 1020894.7740 ft 0.5000 TYPE = 0

I z = 1914.4800 ft 0.5000

X 476445.5960 ft 0.5000=

I
104 Y = 1018251.1000 ft 0.5000 TYPE = 4

Z = 1879.3600 ft 0.5000

X = 478874.0990 ft 0.5000

I
105 Y = 1018262.3540 ft 0.5000 TYPE = 0

Z = 1908.7300 ft 0.5000

X = 474885.7370 ft 0.5000

I' 106 Y = 1018267.0050 ft 0.5000 TYPE = 0
Z = 1872.3600 it 0.5000

I
X = 478757.1580 ft 0.5000

107 Y = 1022391.3940 ft 0.5000 TYPE = 0
Z = 1943.9600 ft 0.5000

I X = 484461.6780 ft 0.5000
108 Y = 1025191.9270 ft 0.5000 TYPE = 0

Z = 1994.6900 ft 0.5000

I X = 481526.5500 ft 0.5000
111 Y = 1020914.5400 ft 0.5000 TYPE = 0

Z = 1936.9200 ft 0.5000

I
I
1











I'PC-Giant(C)1990-4, GPA Associates
-- 951~2D Willdan Engineers * Cave Creek South FCD 1:7200 07-10-96

PAGE 6

o B J E C T CON T R 0 L D A T A
Position Std. Dev.I

I.
I
I
I
I
I
I
I
I
I
I
I
I
'I
I
I
I

818

819

820

821

822

823

824

x = 466080.7080 ft 0.5000
Y = 1001442.6110 ft 0.5000
Z = 1685.8600 ft 0.5000

X = 0.0000 ft 0.5000
Y = 0.0000 ft 0.5000
Z 1693.3400 ft 0.5000

X = 0.0000 ft 0.5000
Y = 0.0000 ft 0.5000
Z = 1651.2500 ft 0.5000

X = 0.0000 ft 0.5000
Y = 0.0000 ft 0.5000
Z = 1650.5500 ft 0.5000

X = 465647.3790 ft 0.5000
Y = 994450.0580 ft 0.5000
Z = 1656.2500 ft 0.5000

X = 462949.8450 ft 0.8000
Y = 995216.6060 ft 0.8000
Z = 1626.5800 ft 0.5000

X = 460400.0660 ft 0.5000
Y = 997064.4720 ft 0.5000
Z = 1628.4600 ft 0.5000

TYPE = 0

TYPE = 3

TYPE = 3

TYPE = 3

TYPE = 0

TYPE = 3

TYPE = 0



IpC-Giant(C) 1990-4, GPA Associates
9514~D Willdan Engineers * Cave Creek South FCD 1:7200 07-10-96

PAGE 7

PASS POINTS APPEARING ON 1 PHOTO

POINTS NOT PHOTOGRAPHED

901 904 1010 100
102 105 106 J.07
108 111 112 113
114 116 118 119
121 122 125 J.27
129 131 132 134
140 141 152 154
155 157 158 161
162 163 164 166
168 171 172 175
177 179 181 182
184 806

I
I
I
I
I
I
I
I
I
I
I
'I
I
I
I
I
I
I

ERR 0 R

89809

WARNINGS

99809



IpC-Giant(C) 1990-4/ GPA Associates
-~ 9514~D Willdan Engineers * Cave Creek South

Iteration 1
1001 -0.0037 0.0051 0.0010 ft 0.000001 -0.000001 0.000000
1002 -0.0041 0.0040 -0.0010 ft 0.000001 0.000000 0.000000
1003 -0.0045 0.0038 -0.0021 ft 0.000001 0.000000 0.000000
1004 -0.0052 0.0050 -0.0034 ft 0.000002 0.000000 0.000000
1005 -0.0054 0.0054 -0.0034 ft 0.000002 -0.000001 0.000000
1006 -0.0094 0.0038 -0.0045 ft 0.000003 0.000000 0.000001
1007 -0.0129 0.0018 -0.0028 ft 0.000003 0.000001 0.000001
1008 -0.0209 -0.0020 0.0011 ft 0.000005 0.000003 0.000000
1009 -0.0252 -0.0074 0.0088 ft 0.000005 0.000004 0.000000
1010 -0.0366 -0.0064 0.0198 ft 0.000007 0.000005 0.000000
1011 -0.0396 0.0087 0.0321 ft 0.000009 0.0.00004 0.000000
2001 -0.0052 0.0033 0.0012 ft 0.000001 0.000000 0.000000
2002 -0.0054 0.0027 0.0004 ft 0.000001 0.000000 0.000000
2003 -0.0045 0.0017 -0.0001 ft 0.000001 0.000000 0.000000
2004 -0.0065 0.0028 0.0002 ft 0.000001 0.000000 0.000000
2005 -0.0064 0.0016 0.0004 ft 0.000002 0.000000 0.000000
2006 -0.0090 -0.0009 0.0011 ft 0.000002 0.000000 0.000001
2007 -0.0117 -0.0045 0.0038 ft 0.000003 0.000002 0.000001
2008 -0.0209 -0.0085 0.0123 ft 0.000004 0.000004 0.000000
2009 -0.0283 -0.0094 0.0224 ft 0.000006 0.000005 -0.000001
2010 -0.0307 -0.0053 0.0341 ft 0.000006 0.000005 -0.000001
2011 -0.0353 0.0060 0.0428 ft 0.000007 0.000003 -0.000001
3001 0.0641 0.1070 0.0840 ft 0.000007 -0.000024 0.000001
3002 0.0490 0.0963 0.0490 ft 0.000008 -0.000024 0.000001
3003 0.0184 0.0517 - 0.0060 ft 0.000006 -0.000012 0.000000
3004 0.0085 0.0347 -0.0218 ft 0.000005 -0.000008 0.000000

Provisional Weighted Sum of Squares = 90.3335

CAMERA S TAT ION S

PAGE 8
FCD 1:7200 07-10-96

C ORR E C T I 0 N S

--------- A T T I T U D E ------

Omega Phi Kappaz

P 0 SIT ION

yx

I
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I
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II pC-Giant(c)1990-4t GPA Associates,~ 9514~D Willdan Engineers * Cave Creek South FCD 1:7200

T R I A N G U L ATE DIM AGE P a I N T S
(in thousandths of millimeters)

Weighted Sum of Squares (Camera) = 0.0
Weighted Sum of Squares (Object) = 4.8
Weighted Sum of Squares (Plates) = 47.0

Weighted Sum of Squares (Total) = 51. 9
Degrees of Freedom............. = 220

a posteriori Variance of Unit Weight =

PAGE 9

0.236

07-10-96

RES I D U A L S

2005 2006

2006 2007

2007 2008

2009 2010

1006

2005

2006

2008

2004

1005

1008

1008

2003

2005

2004

1004

1007

1006

1010

2001

2003

2006

1005
2
8
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3
8

1007
1
8

1009
-8

1

2002
9
o
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o
8

2005
2
8

2050

2060

2070

2092

2020

2044

2054
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IpC-Giant (c) 1990-4, GPA Associates
-" 9514.2D Willdan Engineers * Cave Creek South FCD 1: 7200 07-10-96

PAGE 10

TRIANGULATED CAMERA STATIONS
(Photo to Object)I

I
I
I'
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Ident

1001

1002

1003

1004

1005

1006

1007

Position Attitude

X 461848.1183 ft Omega =- 01 54 22.4710
Y = 994788.7791 ft Phi = 00 18 14.2389
Z = 5856.1200 ft Kappa 63 10 54.9035

X = 462916.5329 ft Omega =- 00 58 19.9725
Y = 996985.9680 ft Phi = 00 59 42.4970
Z = 5869.7150 ft Kappa 63 42 13.5619

X = 463857.9915 ft Omega =- 01 16 09.8703
y = 999071.5528 ft Phi = 00 31 59.8164
Z = 5902.0579 ft Kappa =- 64 12 56.5967

X = 4648~7.3818 ft Omega =- 00 47 59.6140
Y =1001175.0880 ft Phi =- 00 03 33.2984
Z = 5903.3676 ft Kappa =- 64 42 37.8594

X = 465821.9536 ft Omega =- 01 25 51.1114
Y =1003300.2324 ft Phi =- 00 09 06.1066
Z = 5910.4746 ft Kappa =- 64 31 15.5947

X = 466844.3906 ft Omega =- 01 42 18.5432
Y =1005427.4008 ft Phi = 00 05 36.7841
Z 5917.5895 ft Kappa 64 18 55.2678

X = 467886.4381 ft Omega =- 01 40 07.4480
Y =1007559.2458 ft Phi =- 00 20 29.8488
Z = 59'00.5132 ft Kappa =- 64 22 53.7804



IIpC-Giant(c) 1990-4, GPA Associates
~~ 9514~D Willdan Engineers * Cave Creek South FCD 1:7200 07-10-96

PAGE 11

T R I A N G U L ATE DCA MER A
(Photo to Object)I

I
I

,£:.1·

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

Ident

1008

1009

1010

1011

2001

2002

2003

Position

x = 468927.1781 ft
Y =1009744.4250 ft
Z = 5900.1271 ft

x = 469955.7248 ft
Y =1011924.4246 ft
Z = 5910.7828 ft

X = 471009.5744 ft
Y =1014081.7826 ft
Z = 5900.5618 ft

X = 471984.1554 ft
Y =1016279.2627 ft
Z = 5912.4961 ft

X = 463635.4928 ft
Y = 993584.5423 ft
Z = 5895.5142 ft

X = 464702.5106 ft
y = 995648.8127 ft
Z = 5903.8024 ft

X = 465779.0085 ft
Y = 997817.6577 ft
Z = 59"07.6459 ft

S TAT ION S

Attitude

Omega =- 01 18 49.7861
Phi =- 00 09 16.1901
Kappa =- 64 31 28.2835

Omega =- 01 35 26.8624
Phi = 00 16 46.5674
Kappa =- 64 34 03.1720

Omega =- 01 28 54.7182
Phi = 00 00 34.7368
Kappa =- 64 37 13.9626

Omega =- 00 46 14.0164
Phi = 00 01 32.4096
Kappa =- 65 30 54.3060

Omega =- 00 46 10.0228
Phi = 00 36 24.6913
Kappa =- 62 56 18.6078

Omega 01 05 12.2178
Phi = 00 09 34.2045
Kappa =- 62 37 35.2382

Omega =- 01 24 44.1731
Phi = 00 04 51.5843
Kappa =- 62 52 39.1669



IIpc-Giant(c) 1990-4, GPA Associates
~.~ 9514-2D Willdan Engineers * Cave Creek South FCD 1: 7200 07-10-96

PAGE 12

TRIANGULATED CAMERA STATIONS
(Photo to Object)I

I
I
I
I
i~_~,J

I
I:".:....'

I
4,...i'~'<

I
I

II
I
I
I
I
~-;

I
I
I

Ident

2004

2005

2006

2007

2008

2009

2010

Position Attitude

X = 466882.1795 ft Omega =- 01 09 44.3981
Y =1000017.3848 ft Phi = 00 16 40.7501
Z = 5915.8132 ft Kappa =- 62 57 19.4981

X = 467951.4396 ft Omega 01 56 18.8479
Y =1002227.3066 ft Phi = 00 13 13.6797
Z = 5933.1814 ft Kappa =- 63 10 27.7899

X = 469043.8700 ft Omega =- 00 32 52.2526
Y =1004549.9811 ft Phi =- 00 57 01.5562
Z = 5887.6161 ft Kappa =- 63 41 27.0727

X = 470130.1193 ft Omega =- 01 14 20.9519
Y =1006877.5595 ft Phi =- 00 04 37.3114
Z = 5889.3878 ft Kappa =- 63 46 05.7214

X = 471298.3811 ft Omega =- 00 57 17.1508
Y =1009079.3905 ft Phi 00 30 20.9272
Z = 5918.8193 ft Kappa =- 63 09 24.7852

X = 472369.7717 ft Omega =- 00 56 03.4414
Y =1011288.8766 ft Phi = 00 11 10.6864
Z = 5923.3354 ft Kappa =- 63 19 50.4765

X = 473406.2983 ft Omega =- 00 40 36.0911
y =1013476.3557 ft Phi = 00 12 05.9085
Z = 59"39.7181 ft Kappa =- 63 55 02.7257
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TRIANGULATED CAMERA
(Photo to Object)I

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

Ident

2011

3001

3002

3003

3004

Position

x = 474420.2657 ft
Y =1015686.5740 ft
Z = 5931.0968 ft

x = 472835.5701 ft
Y =1014199.3940 ft
Z = 5984.7500 ft

X = 474683.6450 ft
Y =1015782.6193 ft
Z = 5976.0360 ft

X =- 476505.3974 ft
Y =1017383.6367 ft
Z = 5973.1310 ft

X = 478346.2975 ft
Y =1018957.4257 ft
Z = 6006.0672 ft

S TAT ION S

Attitude

Omega =- 00 42 48.6622
Phi =- 00 18 45.2850
Kappa =.- 64 13 56.8440

Omega =- 01 32 31. 6619
Phi =- 00 06 25.9007
Kappa =- 42 36 43.6253

Omega =- 01 10 31. 5629
Phi = 00 05 26.9369
Kappa =- 43 08 25.5954

Omega =- 00 55 46.7531
Phi =- 00 08 52.8147
Kappa =- 43 50 47.9026

Omega =- 01 15 31. 8869
Phi = 00 33 44.1909
Kappa =- 43 38 25.1368
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I T R I A N G U L ATE D o B J E C T P 0 I N T S

Ident Position (feet

I 104 *4* X = 476445.5267 y =1018251.2249 Z = 1876.2518
701 X = 476224.8659 Y =1016932.1818 Z 1878.2408
801 *0* X = 476241.9700 Y =1019911.2016 Z = 1909.4945

I 802 *0* X = 478873.8075 y =1018262.3490 Z = 1908.6475
803 *3* X = 477587.3110 Y =1018245.8456 Z = 1888.5268
804 *3* X = 474885.1992 Y =1018266.8559 Z = 1872.3752
805 *3* X = 477513.6303 Y =1016427.6888 Z = 1896.2138

I 807 *0* X = 473094.5743 y =1015929.1029 Z = 1836.9954
808 *0* X = 470609.3726 y =1017118.5434 Z = 1846.0459
809 *3* X = 471509.7669 Y =1014788.4209 Z = 1827.3503

I
810 *0* X = 473516.4677 Y =1013779.9603 Z 1848.7731
811 *3* X = 472890.3716 Y =1008783.7378 Z = 1802.5034
812 *0* X = 470332.8485 Y =1009929.6717 Z = 1798.1716
813 *3* X = 467390.7561 Y =1011219.8670 Z = 1787.3560

I 814 *0* X = 465710.8117 Y =1007668.2120 Z = 1748.3768
815 *3* X = 468267.5181 Y =1006206.7842 Z = 1735.3348
816 *0* X 470946.0463. Y =1005036.2147 Z = 1767.7685

I
817 *3* X = 468640.0328 Y =1000262.0035 Z = 1714.5952
818 *0* X = 466080.7685 Y =1001442.5351 Z = 1685.9246
819 *3* X = 463725.0569 Y =1002690.0271 Z = 1693.2737
820 *3* X = 463147.7915 Y = 997442.9961 Z = 1651.7722

I
821 *3* X = 464672.1808 Y = 996839.0166 Z = 1650.6422
822 *0* X = 465647.2692 Y = 994449.9414 Z = 1656.0524
823 *3* X = 462949.3251 Y = 995217.0159 Z 1626.2284
824 *0* X = 460399.8731 Y = 997064.7090 Z = 1628.4351

I 1012 X = 459689.2255 Y = 995887.3304 Z = 1638.0495
1020 X = 462852.3775 Y = 997085.9071 Z = 1647.4183
1022 X = 46074"'6.1020 Y = 998132.6096 Z = 1655.8241
1024 X = 464817.1690 Y = 996156.6183 Z = 1657.0357

I 1032 X = 461564.6315 Y =1000229.4575 Z = 1675.3156
1040 X = 464785.7705 Y =1001205.4862 Z = 1686.0930
1042 X = 462552.6632 Y =1002228.3711 Z = 1694.8577

I
1044 X = 466634.0273 Y =1000307.3564 Z = 1674.8275
1052 X = 463689.8761 Y =1004300.4905 Z = 1713.0957
1062 X = 464607.8365 Y =1006501.1551 Z = 1735.2227
1070 X = 467768.1525 Y =1007571.1386 Z = 1743.7061

I 1072 X = 465721.0217 Y =1008562.9296 Z = 1757.4342
1074 X = 469684.4490 Y =1006666.9589 Z = 1756.8831
1080 X = 468841.1924 Y =1009766.1379 Z = 1765.5324
1082 X = 466659.7581 Y =1010808.0542 Z = 1780.5358

I 1084 X = 470636.0976 Y =1008923.0289 Z = 1780.3952
1090 X = 469833.0568 Y =1011994.1997 Z = 1792.9206
1092 X = 467768.4347 Y =1012985.7818 Z = 1801.9738

I
1094 X = 471728.9785 Y =1011094.2765 Z = 1817.4771
1100 X = 470910.7448 Y =1014116.1734 Z = 1818.5379
1102 X = 468867.0046 Y =1015099.1711 Z = 1820.8709
1104 X = 472854.1040 Y =1013214.5891 Z = 1840.0364

I 1110 X = 471930.8114 Y =1016320.5222 Z = 1848.3389
2010 X = 463608.3402 Y = 993728.0168 Z = 1617.2701
2012 X = 461624.4155 Y = 994850.5783 Z = 1625.3498

I
2014 X = 465408.5758 Y = 992719.0411 Z = 1638.7396
2020 X = 464613.5935 Y = 995715.3989 Z = 1643.5797

I
I
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I TRIANGULATE D o B J E C T P 0 I N T S

Ident Position (feet

I 2022 X = 462530.5980 Y = 996781.1489 Z = 1642.7878
2024 X = 466559.2302 y = 994697.7460 Z = 1664.1277
2030 X = 465838.8588 Y = 998013.1794 Z = 1665.2640

I 2032 X = 463642.4392 Y = 999066.4886 Z = 1667.7117
2034 X = 467639.6221 Y = 996860.3635 Z = 1684.2112
2040 X = 466867.1931 Y =1000059.4469 Z = 1666.3226
2042 X = 464775.8434 Y =1001114.1092 Z 1684.8868

I 2044 X = 468663.4304 Y = 999119.7240 Z = 1707.4114
2050 X = 467816.8875 Y =1002327.3654 Z = 1725.2407
2052 X = 465627.4736 Y =1003404.4555 Z = 1708.1127

I
2054 X = 469711.3911 Y =1001353.6641 Z = 1730.1671
2060 X = 468796.7100 Y =1004549.1730 Z = 1746.2865
2062 X = 466741.0526 Y =1005589.1816 Z = 1723.3901
2064 X :::; 470829.0807 Y =1003575.6193 Z = 1749.0779

I 2070 X = 470101.4753 Y =1006980.6420 Z = 1760.2228
2072 X = 468039.9840 y =1008002.4210 Z = 1749.0671
2074 X = 471794.1597 y =1006050.6726 Z = 1779.5390

I
2080 X = 471255.9657 Y =1009114.6511 Z = 1790.3301
2082 X = 469169.4300 Y =1010271.8749 Z = 1770.2129
2084 X = 473045.6096 y =1008245.3977 Z = 1800.3402
2090 .X = 472288.4765 Y =1011385.6423 Z = 1822.5783

I 2092 X = 470296.6335 Y =1012415.9475 Z = 1790.8788
2094 X = 474258.7582 Y =1010356.4735 Z = 1825.8071
2104 X = 475062.0987 Y =1012667.3567 Z = 1847.1217
2110 X = 474402.6873 y =1015680.6657 Z = 1833.3309

I 2112 X = 472429.0384 Y =1016630.3904 Z = 1853.7009
2114 X = 476274.0581 Y =1014423.5549 Z = 1870.6875
3010 *3* X = 47274"2.1015 y =1014260.8034 Z = 1815.9862

I
3012 *3* X = 471195.2196 Y =1015969.0692 Z = 1841.9163
3014 X = 474107.4720 Y =1012801.9256 Z = 1838.4150
3020 X 474604.8270 Y =1015854.3277 Z = 1835.4707
3022 X = 473111. 4113 Y =1017494.8129 Z = 1869.7374

I 3032 X = 474981.1074 y =1018986.3306 Z = 1894.3893
3034 X = 477941.9823 Y =1015844.7316 Z = 1894.1236
3040 X = 478265.0731 Y =1019102.2607 Z = 1884.4397
3042 X = 476932.7807 y =1020478.6425 Z = 1917.5962

I 3044 X = 479869.3552 y =1017422.5254 Z = 1924.6740
12010 X = 463608.7739 Y = 993727.7936 Z = 1616.3405
12012 X = 461625.1039 Y = 994850.327l Z = 1625.3048

I
I
I
I
I
I





- - - - - - - - - - - - - - - - - - -r

CAVEXS

sec1
pt num east north field elev dist tot dist DTM DIST DTM ELEV Difference

360 464777.247 996165.578 1653.190 0+00 1653.587 -0.397
374 464683.230 996226.024 1645.181 112 1+12 1645.563 -0.382
377 464589.252 996286.445 1642.917 112 223 2+23 1643.061 -0.144
372 464507.540 996338.979 1645.233 97 321 3+21 1645.074 0.159
376 464471.803 996361.956 1642.991 42 363 3+63 1643.355 -0.364
370 464361.968 996432.571 1646.194 131 494 4+94 1645.45 0.744
337 464285.222 996481.913 1635.077 91 585 5+85 1635.484 -0.407
364 464267.205 996493.497 1641.058 21 606 6+06 1640.574 0.484
371 464237.174 996512.804 1641.090 36 642 6+42 1639.966 1.124
373 464071.690 996619.198 1641.280 197 839 8+39 1641.667 -0.387
339 464062.956 996624.813 1637.755 10 849 8+49 1638.766 -1.011
340 464006.261 996661.264 1637.798 67 917 9+17 1638.248 -0.450
361 463991.885 996670.507 1640.997 171 934 9+34 1639.885 1.112
349 463879.407 996742.822 1639.445 134 1067 10+67 1640.821 -1.376
347 463869.653 996749.093 1638.434 12 1079 10+79 1639.305 -0.871
341 463858.029 996756.566 1638.133 14 1093 10+93 1638.808 -0.675
353 463852.926 996759.847 1640.516 6 1099 10+99 1639.321 1.195
359 463761.558 996818.590 1640.688 109 1207 12+07 1640.566 0.122
338 463754.838 996822.910 1637.518 8 1215 12+15 1638.62 -1.102
342 463740.283 996832.267 1638.152 17 1233 12+33 1638.739 -0.587
357 463726.581 996841.077 1640.635 16 1249 12+49 1639.908 0.727
368 463685.530 996867.470 1641.232 49 1298 12+98 1640.945 0.287
351 463509.225 996980.820 1640.449 210 1507 15+07 1639.717 0.732
378 463484.980 996996.408 1637.514 29 1536 15+36 1638.626 -1.112
379 463463.483 997010.229 1637.076 26 1562 15+62 1637.439 -0.363
355 463455.390 997015.432 1640.591 10 1571 15+71 1639.256 1.335
366 463385.488 997060.374 1641.088 83 1655 16+55 1640.992 0.096
375 463279.661 997128.413 1641.673 126 1780 17+80 1641.063 0.610
345 463266.789 997136.688 1638.348 15 1796 17+96 1638.169 0.179
344 463221.788 997165.621 1638.207 53 1849 18+49 1639.208 -1.001
907 463207.152 997175.031 1645.061 17 1867 18+67 1643.442 1.619
367 463038.635 997283.374 1649.391 200 2067 20+67 1649.582 -0.191
365 462871.280 997390.971 1649.594 199 2266 22+66 1649.624 -0.030
363 462701.098 997500.385 1650.409 202 2468 24+68 1650.312 0.097
369 462586.886 997573.815 1648.973 136 2604 26+04 1648.938 0.035
362 462409.520 997687.848 1650.692 211 2815 28+15 1651.799 -1.107

0.599428
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CAVEXS

-- :~-

sec2
plnum easl north field elev dlsl loldisl DTMDIST DTMELEV Difference

382 466734.021 999074.114 1687.981 0+00 1688.058 -0.077
381 466622.293 999150.043 1692.171 135 1+35 1692.398 -0.227
911 466485.951 999242.700 1694.370 165 300 3+00 1694.544 -0.174
910 466462.529 999258.618 1693.242 28 328 3+28 1692.445 0.797
909 466435.154 999277.222 1667.612 33 361 3+61 1669.624 -2.012
513 466407.333 999296.129 1667.584 34 395 3+95 1669.088 -1.504
405 466393.474 999305.547 1669.670 17 412 4+12 1670.305 -0.635
397 466324.757 999352.247 1670.768 83 495 4+95 1670.391 0.377
380 466302.511 999367.366 1668.979 27 522 5+22 1669.508 -0.529
410 466220.284 999423.246 1668.633 99 621 6+21 1668.943 -0.310
394 466212.888 999428.273 1671.477 9 630 6+30 1671.897 -0.420
354 466199.971 999437.051 1664.457 16 646 6+46 1665.255 -0.798
352 466188.517 999444.835 1664.589 14 660 6+60 1665.163 -0.574
343 466182.023 999449.248 1666.461 8 667 6+67 1666.248 0.213
404 466145.569 999474.022 1669.805 44 711 7+11 1668.392 1.413
401 466025.097 999555.894 1670.177 146 857 8+57 1670.97 -0.793
393 465905.588 999637.112 1672.057 144 1002 I 10+02 1672.065 -0.008
402 465884.004 999651.781 1670.163 26 1028 10+28 1670.057 0.106
408 465871.974 999659.956 1668.105 15 1042 10+42 1668.727 -0.622
406 465811.950 999700.748 1669.627 73 1115 11+15 1670.116 -0.489
399 465755.670 999738.996 1670.656 68 1183 11+83 1671.942 -1.286
395 465701.886 999775.547 1671.193 65 1248 12+48 1671.201 -0.008
407 465682.589 999788.661 1667.922 23 1271 12+71 1668.967 -1.045
350 465606.788 999840.175 1664.673 92 1363 13+63 1664.702 -0.029
411 465585.306 999854.774 1669.441 26 1389 13+89 1669.418 0.023
403 465558.213 999873.186 1670.039 33 1422 14+22 1670.013 0.026
908 465547.341 999880.575 1667.122 13 1435 14+35 1668.193 -1.071
518 465538.902 999886.310 1667.184 10 1445 14+45 1667.536 -0.352
400 465533.058 999890.281 1670.500 7 1452 14+52 1668.647 1.853
396 465335.520 1000024.527 1670.843 239 1691 16+91 1671.297 -0.454
398 465188.370 1000124.529 1670.683 178 1869 18+69 1670.818 -0.135
348 465172.173 1000135.537 1664.711 20 1888 18+88 1665.983 -1.272
346 465157.779 1000145.319 1664.901 17 1906 19+06 1665.3 -0.399
409 465140.835 1000156.834 1668.318 20 1926 19+26 1668:604 -0.286
906 465076.746 1000200.388 1666.943 77 2004 20+04 1667.762 -0.819
356 465064.462 1000208.737 1661.699 15 2019 20+19 1661.868 -0.169
358 465054.703 1000215.369 1661.560 12 2030 20+30 1662.319 -0.759
390 465033.978 1000229.454 1676.339 25 2055 20+55 1675.778 0.561
387 464939.093 1000293.937 1678.820 115 2170 21+70 1679.142 -0.322
392 464839.444 1000361.658 1676.050 120 2291 22+91 1675.821 0.229
388 464740.843 1000428.667 1677.861 119 2410 24+10 1678.152 -0.291
386 464578.310 1000539.123 1679.594 197 2606 26+06 1679.724 -0.130
389 464419.601 1000646.981 1677.369 192 2798 27+98 1677.568 -0.199
391 464281.298 1000740.971 1676.184 167 2966 29+66 1676.188 -0.004
385 464236.390 1000771.490 1679.850 54 3020 30+20 1679.596 0.254
384 464155.879 1000826.204 1682.559 97 3117 31+17 1682.537 0.022

0.457609
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CAVEXS

sec3
ptnum east north field elev dist tot dist DTM DIST DTM ELEV Difference

440 467976.092 1003899.685 1739.896 0+00 1740.004 -0.108
916 467826.394 1003903.529 1737.830 150 150 1+50 1737.713 0.117
915 467730.741 1003905.986 1736.139 96 245 2+45 1736.239 -0.100
412 467690.957 1003907.007 1735.546 40 285 2+85 1735.999 -0.453
413 467651.584 1003908.019 1734.360 39 325 3+25 1734.369 ·0.009
418 467581.313 1003909.823 1727.921 70 395 3+95 1727.599 0.322
912 467535.956 1003910.988 1700.377 45 440 4+40 1700.827 -0.450
438 467415.525 1003914.081 1701.519 120 561 5+61 1701.653 -0.134
913 467337.505 1003916.084 1700.661 78 639 6+39 1700.585 0.076
437 467210.789 1003919.339 1701.560 127 766 7+66 1701.593 -0.033
515 467081.145 1003922.668 1698.545 130 895 8+95 1699.773 -1.228
432 467066.713 1003923.039 1706.265 I 14 910 9+10 1706.047 0.218
431 467047.777 1003923.525 1706.761 19 929 9+29 1707.205 -0.444
421 467040.442 1003923.713 1712.684 7 936 9+36 1712.241 0.443
423 467032.591 1003923.915 1711.229 8 944 9+44 1711.635 -0.406
424 466880.678 1003927.816 1710.675 152 1096 10+96 1710.638 0.037
428 466731.944 1003931.636 1707.960 149 1245 12+45 1709.617 -1.657
419 466719.356 1003931.959 1716.024 13 1257 12+57 1714.1 1.924
516 466681.124 1003932.941 1708.328 38 1295 12+95 1709.19 -0.862
430 466638.956 1003934.024 1707.016 42 1338 13+38 1706.137 0.879
435 466622.412 1003934.449 1704.585 17 1354 13+54 1704.672 -0.087
517 466514.915 1003937.209 1709.428 108 1462 14+62 1709.102 0.326
426 466337.747 1003941.759 1708.988 177 1639 16+39 1708.741 0.247
436 466286.690 1003943.070 1702.574 51 1690 16+90 1702.683 -0.109
433 466256.850 1003943.837 1705.009 30 1720 17+20 1704.009 1.000
425 466241.248 1003944.237 1700.723 16 1735 17+35 1700.801 -0.078
439 466229.146 1003944.548 1700.969 12 1748 17+48 1700.727 0.242
434 466203.849 1003945.198 1704.733 25 1773 17+73 1703.028 1.705
427 466139.496 1003946.851 1708.222 64 1837 18+37 1707.863 0.359
429 466028.423 1003949.703 1707.861 111 1948 19+48 1707.524 0.337
422 465916.987 1003952.565 1712.328 111 2060 20+60 1712.307 0.021
420 465731.419 1003957.330 1713.837 186 2245 22+45 1713.683 0.154

0.481123
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CAVEXS

sec5
ptnum east north field elev dist tot dist DTM D1ST DTM ELEV Difference

486 471304.922 1011330.460 1815.388 0+00 1815.136 0.252
925 471201.695 1011380.962 1814.578 115 115 1+15 1814.169 0.409
485 471089.961 1011435.625 1809.839 124 239 2+39 1803.914 5.925
466 471072.183 1011444.323 1783.090 20 259 2+59 1784.741 -1.651
462 471026.550 1011466.648 1781.931 51 310 3+10 1782.715 -0.784
481 471013.966 1011472.804 1786.384 14 324 3+24 1785.642 0.742
467 470811.494 1011571.859 1785.762 225 549 5+49 1785.556 0.206
464 470800.255 1011577.358 1782.796 13 562 5+62 1784.142 -1.346
463 470736.566 1011608.516 1782.421 71 633 6+33 1782.514 -0.093
461 470679.882 1011636.248 1781.820 63 696 6+96 1784.037 -2.217
468 470669.388 1011641.382 1790.395 12 708 7+08 1790.187 0.208
474 470503.830 1011722.377 1793.256 184 892 8+92 1793.074 0.182
469 470338.087 1011803.464 1791.031 18~ 1076 10+76 1790.768 0.263
482 470090.459 1011924.611 1787.469 276 1352 13+52 1787.036 0.433
920 470060.433 1011939.300 1782.821 33 1385 13+85 1782.93 -0.109
921 470053.428 1011942.727 1783.035 8 1393 13+93 1783.793 -0.758
483 470005.462 1011966.194 1787.949 53 1447 14+47 1788.002 -0.053
473 469818.891 1012057.469 1793.208 208 1654 16+54 1793.044 0.164
472 469660.515 1012134.951 1792.310 176 1831 18+31 1792.299 0.011
471 469494.597 1012216.123 1792.296 185 2015 20+15 1792.379 -0.083
470 469315.917 1012303.539 1792.076 199 2214 22+14 1792.238 -0.162
475 469148.761 1012385.316 1794.256 186 2400 24+00 1794.048 0.208
476 468981.083 1012467.349 1797.834 187 2587 25+87 1797.894 -0.060
477 468807.282 1012552.377 1800.163 193 2781 27+81 1799.867 0.296
479 468681.544 1012613.892 1803.057 140 2920 29+20 1802.857 0.200
480 468571.058 1012667.945 1804.470 123 3043 30+43 1804.17 0.300

0.486419
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SECTION 3: HYDROLOGIC ANALYSIS

3. 1 Hydrologic Method Description

The hydrologic model was performed using the Drainage Design Manual for Maricopa
County, Arizona, Volume 1, Hydrology, June 1, 1992, Revised January 1, 1995
Edition as published by the Flood Control District of Maricopa County, (FCDMC)
Arizona along with the accompanying Drainage Design Menu System (DDMS)
computer program. The DDMS program provides a vehicle to input values for
precipitation and watershed subbasin features. This information is setup in data set
format for easy entry to the HEC-l model computer program. The HEC-l, Flood
Hydrograph Package, Version 4.0.1E, May 1991, computer program as developed by
the U. S. Army Corps of Engineers (COE) and provided by Dodson and Associates,
Inc. was used to compute the final results.

The study area is located south of Carefree Highway to the ponding area of the Cave
Buttes Dam and is identified as the Cave Creek Wash (South) Study

3.2 Parameter Estimation

3.2.1 Drainage Area Boundaries

The entire drainage area for this study covers approximately 18 square miles as shown
in the Subbasin Boundary Map. The boundaries are roughly Cave Creek Wash to the
west, Carefree Highway on the north, south of Cave Creek Road to the northeast, and
Cave Buttes Dam ponding area to the south.

There are 41 subbasins within the study boundary. A former study of this drainage
area, Paradise Valley Fan Terrace, Concept Drainage Study, was prepared by Water
Resources Associates, Inc., March 1990, herein referred to as the WRA 1990 Study.
This study included a much larger area south of Carefree Highway. The HEC-l model
in the WRA 1990 Study was developed using the Kinematic Wave method, while this
study is using the Clark Unit Hydrograph method. For comparison the subbasin
identities used in the 1990 report have been repeated in the Cave Creek Wash (South)
study.

The study area north of Carefree Highway prepared by George V. Sabol
Consulting Engineers, Inc. which covers 124.38 square miles was included in the
development of the HEC-l model by importing the final hydrograph into the model.

1
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3.2.2 Physical Parameters

3.2.2.1 Soil Parameters

The data for the Soils Map was supplied on disk by the FCDMC. The
area for each of the soil units was digitized by computer. The results
were tabulated and entered into the Subbasin Preparation section of the
DDMS system. All of the soils in this study are within the Aquila
Carefree Soil Survey. Table 3.1 shows the results of these tasks.

3.2.2.2 Land Use

The data for the Land Use Map was also supplied on disk by the
FCDMC. The various land use areas within the subbasins were
digitized by computer. The results were tabulated and entered into the
Subbasin Preparation program. The tabulated data is shown in Table
3.2.

3.2.2.3 Culverts

There are 25 culverts in the entire watershed area. They were all
analyzed using the hydraulics program associated with the U.S.
Department of Transportation, Federal Highway Administration,
Hydraulic Design of Highway Culverts. However only two were
believed to impact the model. They were #5 and #6 which are
included in the model. The entire culvert analysis can be found in the
appendix.

3.2.2.4 Digitization

The areas of the subbasins, flow path lengths and routing lengths were
digitized to provide more accurate values. Lengths were rounded to the
nearest hundred. Slopes were calculated to the nearest tenth, however
the model automatically gave a different number in some cases. These
differences can be found in Table 3.3 along with all of the other
pertinent data for subbasins and channels.

3.2.2.5 "n" Values

The "n" values were developed from field observations. These values
may change as a result of the "n" value report provided under separate
cover.

2
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3.2.3 Statistical Parameters

Statistical parameters for the lOO-year storm, 24 hour duration have been
well established by historical data and provided in the Drainage Design
Manual.

3.2.4 Precipitation

The DDMS computer program PREFRE was used to generate the
applicable precipitation values based on the isopluvial maps provided in
the Hydrology Design Manual. These values were then used in the
model. The following are those values:

I

Frequency

2-year

lOO-year

6-Hour

1.4

1.8

24-Hour

3.4

4.2

I
I
I
I

I
I
I

The PREFRE program then used this input to create a data set of
cumulative precipitation time series values which were used for the
entire model.

3.2.5 Rainfall Distribution

Peak discharges and peak volumes for the lOG-year, 24-hour storm were
estimated using the SCS Type IT rainfall distribution as provided in the DDMS
program.

3.2.6 Areal Reduction

The areal reduction for this model was performed as part of the DDMS
program.

3.2.7 Rainfall Excess

The Green and Amp methodology was used for the estimation of rainfall losses.
Green and Amp parameters can be found for each subbasin and the overall table
in the Appendices, DDMS Subbasin Report and DDMS MCUHPI Report.

3.2.8 Unit Hydrograph

The Clark unit hydrograph was used for this model.

3
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3.3

3.2.9 Time of Concentration

The Clark unit hydrograph along with MCUHPI computer program was used to
determine the time of concentration.

3.2.10 Channel Routing

Channel routing was accomplished using the Normal-Depth option of HEC-l.
Average cross-sections were developed using field reconnaissance. Field notes
are included in the appendix.

3.2.11 Culvert Routing

The Modified PuIs method was used to route flow thru culverts.

3.2.12 Subbasin Preparation

The DDMS program contains a sub-routine for the soils and land use entries for
each subbasin. These variables were entered and are tabulated in Table 3.1
Soils and Table 3.2 Land Use.

3.2.13 MCUHPI

The MCUHPI routine allows the subbasin area, length, high and low elevations
to be entered into the program. The program then includes all of the data and
runs a complete analysis of each subbasin for entry into a HEC-l format.

Special Problems and Solutions

The WRA 1990 Study routed this entire watershed to the Cave Buttes ponding area.
Originally this model was prepared the same way. However, when the 200' scale maps
arrived it was quite clear that the routing was entirely different from the WRA model.
The model was changed to agree with the 200' scale maps.

4
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CAVE CREEK WASH
FLOODPLAIN DELINEATION SOILS

TABLE3.! AQUILA· CAREFREE
SOILS MAP

SOIL MAP NUMBER I Area Digitized on
Subbasin 1 I 3 I 6 12 I 33 44 61 63 77 93 96 I 98 110 I 112 I 118 I Land Use Map
Number AREA (ACRES)

1210 15.97 591.60 147.26 60.33 815.16
1215 0.41 138.81 139.22
1220 59.26 336.76 3.81 30.05 24.18 454.06
1230 55.02 120.99 201.40 12.08 9.62 2.67 401.78
1240 26.51 121.36 50.18 9.03 47.23 254.31
1340 4.53 376.00 508.09 34.80 79.56 1002.98
1360 335.25 12.01 87.00 5.52 439.78
3000 7.35 103.68 135.09 246.12
3010 22.09 3.57 78.68 104.34
3020 0.39 162.32 35.62 198.33
3030 119.42 23.37 142.79
3040 22.71 27.48 26.00 76.19
3045 15.01 94.36 47.57 156.94
3050 144.43 71.22 215.65
3060 74.24 9.23 1.14 162.18 246.79
3070 27.16 70.79 51.76 20.20 14.30 184.21
3080 5.68 267.58 22.77 2.00 30.74 43.80 372.57
3085 41.04 11.02 52.06
3090 12.20 63.84 200.42 0.89 277.35
3100 108.91 %.82 0.19 159.71 365.63
3120 13.51 36.33 197.82 33.49 120.13 401.28
3125 19.24 224.71 49.12 293.07
3130 45.72 89.24 134.96
3135 19.13 14.24 33.37
3140 36.24 32.41 212.64 281.29
3150 125.02 96.27 147.01 368.30
3160 174.50 58.09 32.05 264.64
3170 20.17 87.47 6.25 2.55 142.26 258.70
3180 22.86 141.21 62.99 11.87 33.40 272.33
3190 51.69 156.74 10.89 85.50 304.82
3200 68.50 42.31 1.70 255.84 50.66 419.01
3210 66.07 66.07

3220A 2.23 132.97 19.30 154.50
32208 6.67 12.38 232.33 251.38
3230 40.67 63.23 21.63 79.93 22.83 228.29
3240 47.96 47.96

3250A 48.90 4.22 53.12
32508 11.95 62.30 128.75 203.00

printed: 11/1196, 2: 17 PM page lof2 c: \cavecrek\soil#map.xls
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CAVE CREEK WASH
FLOODPLAIN DELINEATION SOILS

- - - --
TABLE 3.1

.- - - --
AQUILA· CAREFREE .

SOILS MAP

-
SOIL MAP NUMBER Area Digitized on

Subbasin 1 3 6 12 33 44 61 63 77 93 96 98 110 112 118 Land Use Map
Number AREA (ACRES)

4510 270.56 341.94 314.03 39.75 13.74 980.02
4520 166.26 30.42 227.05 423.73
4530 35.31 35.31

printed: 11/1/96,2:17 PM page 20f2 c: \cavecrek\soil#map.xls
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CAVE CREEK WASH SUBBASIN AREAS

TABLE 3.2
LAND USE

DRAINAGE DESIGN MENU SYSTEM (DDMS) LAND USE SELECTIONS

LOW DENSITY
MEDIUM VERY liGHT

RESIDENT
DENSITY DEVELOP. MULTI-FAMILY

COMMERCIAL
INDUS-

PARK DESERT OPEN
RESIDENT RESIDENT RESIDENT (M.F.R.) TRIAL(L.D.R.)
eM.D.R.) (V.L.D.R.)

FLOOD CONTROL DISTRICT OF MARICOPA COUNTY LAND USE MAP SELECTIONS

LOW DENSITY
MEDIUM

DEVELOP. INST. REliGIOUS
LOW MEn.

GEN. GOIl' UNDEV. TOTAL AREA

RESIDENT
DENSITY

RESIDENT SCHOOL INST.
INTENSITY INTENSITY

INDUST.
PARK

COURSE
VACANT

FOREST DIGIT1ZED
RESIDENT COMM. COMM.

Subbasin 1 2 5 16 22 6 7 14 27 28 31 41
Number A R E A (Acres)

1210 224.65 17.20 556.69 16.62 815.16
1215 128.06 11.16 139.22
1220 4.43 1.35 448.28 454.06
1230 54.36 3.99 37.49 305.94 401.78
1240 68.90 5.63 12.72 167.06 254.31
1340 21.69 15.26 117.75 848.28 1002.98
1360 11.33 13.94 414.51 439.78
3000 46.95 199.17 246.12
3010 55.08 4.82 44.44 104.34
3020 64.39 6.71 27.04 100.19 198.33
3030 88.36 54.43 142.79
3040 76.19 76.19
3045 156.94 156.94
3050 10.44 15.52 15.61 174.08 215.65
3060 39.79 5.50 201.50 246.79
3070 184.21 184.21
3080 372.57 372.57
3085 52.06 52.06
3090 51.03 9.08 217.24 277.35
3100 3.52 362.11 365.63
3120 41.78 0.36 10.37 348.77 401.28
3125 5.77 6.28 281.02 293.07
3130 0.21 7.18 127.57 134.96
3135 33.37 33.37
3140 25.12 17.24 238.93 281.29
3150 3.32 364.98 368.30
3160 9.95 254.69 264.64

Updated: 11/1/96,2:10 PM Page lof2 c: \cavcreek\landuse2.xIs
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CAVE CREEK WASH SUBBASIN AREAS

TABLE 3.2
LAND USE

DRAINAGE DESIGN MENU SYSTEM (DDMS) LAND USE SELECTIONS

LOW DENSITY MEDIUM VERY UGHT

RESIDENT
DENSITY DEVELOP. MULTI-FAMILY

COMMERCIAL
INDUS-

PARK DESERT OPENRESIDENT RESIDENT RESIDENT (M.F.R.) TRIAL(L.D.R.)
fM.D.R.) (V.L.D.R.)

FLOOD CONTROL DISTRICT OF MARICOPA COUNTY LAND USE MAP SELECTIONS

LOW DENSITY MEDIUM
DEVELOP. INST. REUGIOUS

LOW MED.
GEN. GOI1' UNDEV. TOTAL AREA

RESIDENT
DENSITY

RESIDENT SCHOOL INST.
INTENSITY INTENSITY

INDUST.
PARK

COURSE
VACANT

FOREST DIGrnzEDRESIDENT COMM. COMM.

Subbasin 1 2 5 16 22 6 7 14 27 28 31 41
Number A R E A (Acres)

3170 107.06 151.64 258.70
3180 35.40 29.21 207.72 272.33
3190 22.14 282.68 304.82
3200 51.66 7.07 360.28 419.01
3210 8.54 57.53 66.07

3220A 6.08 15.75 132.67 154.50
3220B 1.84 249.54 251.38
3230 228.29 228.29
3240 12.31 5.13 3.16 27.36 47.96

3250A 7.73 22.05 23.34 53.12
3250B 1.84 201.16 203.00
4510 3.24 976.78 980.02
4520 423.73 423.73
4530 35.31 35.31

Updated: 11/1/96,2:10 PM Page 20f2 c: \cavcreek\landuse2.xls
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TABLE 3.3

CAVE CREEK SUBBASIN HEC-l HYDROLOGIC DATA IN.08855-1005
SUB BASIN FLOW DATA CHANNEL ROUTING DATA

SUB BASIN FLOW PAm IDGH LOW SUBBASIN MODEL ROUTING ROUTING ROUTING HIGH LOW CHANNEL
BASIN AREA LENGm ELEV. ELEV. SLOPE SLOPE ID SUBBASIN LENGm ELEV. ELEV. SLOPE

# acres sq. 00 ft. miles ft. ft. Woo Woo # ft. ft. ft. ft./ft.

NORTH RNORTH 3085 2800 1856* 1835* 0.0075
3085 52.06 0.081 3500 0.66 1910* 1835* 113.1 114.0 R3085 4510 14500 1835* 1710 0.0086

1210 815.16 1.274 19300 3.66 3225 2615 166.9 167.0 R 1210 1220 9600 2615 2410 0.0214
1215 139.22 0.218 7800 1.48 2740 2545 132.0 132.0 R 1215 1220 6400 2545 2410 0.0211
1220 454.06 0.709 9600 1.82 2660 2410 137.5 137.0 R 1220 1230 5900 2410 2275 0.0229
1230 401.78 0.628 12600 2.39 2560 2275 119.4 119.0 R 1230 1240 4400 2275 2195 0.0182
1240 254.31 0.397 9400 1.78 2390 2195 109.5 110.0 R 1240 3045 4400 2195 2110 0.0193
3045 156.94 0.245 6900 1.31 2245 2110 103.3 103.0 R 3045 3050 6800 2110 1980 0.0191
3050 215.65 0.337 6700 1.27 2115 1980 106.4 106.0 R3050 3060 7800 1980 1850 0.0167
3060 246.79 0.386 8800 1.67 1995 1850 87.0 87.0 R3060 3090 2800 1850 1815 0.0125

3000 246.12 0.385 10500 1.99 2240 2015 113.1 116.0 R3000 3010 6500 2010 1905 0.0162
3010 104.34 0.163 7200 1.36 2025 1905 88.0 88.0 R3030 3040 3100 1905 1860 0.0145

3020 198.33 0.310 8600 1.63 2175 2000 107.4 107.0 R3020 3030 5700 2000 1905 0.0167
3030 142.79 0.223 6100 1.16 2010 1905 90.9 91.0 R3030 3040 3100 1905 1860 0.0145
3040 76.19 0.119 5400 1.02 1940 1860 78.2 78.0 R 3040 3060 900 1860 1850 0.0111

1340 1002.98 1.567 21100 4.00 2755 2295 115.1 115.0 R 1340 3125 9300 2295 2110 0.0199
3125 293.07 0.458 10500 1.99 2325 2110 108.1 108.0 R 3125 3130 7500 2110 1965 0.0193
3130 134.96 0.211 7900 1.50 2110 1965 96.9 97.0 R 3130 3090 9300 1965 1815 0.0161
3090 277 .35 0.433 9700 1.84 1970 1815 84.4 84.0 R3090 3100 9500 1815 1710 0.0111

3080 372.57 0.582 10300 1.95 1945 1815 66.6 67.0 R 3090 3100 9500 1815 1710 0.0111
3070 184.21 0.288 13200 2.50 2005 1815 76.0 76.0 R 3090 3100 9500 1815 1710 0.0111
3100 365.63 0.571 12300 2.33 1845 1710 58.0 58.0 R 4510 4520 9000 1710 1650 0.0067

3120 401.28 0.627 13600 2.58 1900 1710 73.8 74.0 R 4510 4520 9000 1710 1650 0.0067

3135 33.37 0.052 3000 0.57 2000 1950 88.0 88.0 R 3135 3140 11600 1950 1775 0.0151
3140 281.29 0.440 11900 2.25 1950 1775 77.6 78.0 R 3140 3150 13000 1775 1650 0.0096
3150 368.30 0.575 13300 2.52 1775 1650 49.6 50.0 R 3150 4530 2000 1650 1635 0.0075

Above Data From 2000 Scale Map Unless Otherwise Noted
* = From 200 Ft. Scale Drawing
Updated: 11/1/96,2:06 PM Page lof2 c:\cavcreek\hydrodaLx.ls
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TABLE 3.3

CAVE CREEK SUBBASIN HEC-l HYDROLOGIC DATA IN.08855-1005

SUB BASIN FLOW DATA CHANNEL ROUTING DATA
SUB BASIN FLOW PAm HIGH LOW SUBBASIN MODEL ROUTING ROUTING ROUTING HIGH LOW CHANNEL

BASIN AREA LENGm ELEV. ELEV. SLOPE SLOPE ID SUBBASIN LENGm ELEV. ELEV. SLOPE
/I acres sq. 00 ft. miles ft. ft. ft/oo ft/mi /I ft. ft. ft. fUft.

3160 264.64 0.414 9800 1.86 2235 2030 110.4 110.0 R 3160 3170 6300 2030 1930 0.0159
3170 258.70 0.404 6600 1.25 2030 1930 80.0 80.0 R 3170 3180 12200 1930 1750 0.0148
3180 272.33 0.426 13800 2.61 1945 1750 74.6 75.0 R 3220B 3230 10100 1750 1650 0.0099

1360 439.78 0.687 10900 2.06 2640 2130 247.0 239.0 R 3190 3200 10400 2130 1935 0.0188
3190 304.82 0.476 9900 1.88 2560 2130 229.3 225.4 R 3190 3200 10400 2130 1935 0.0188
3200 419.01 0.655 10500 1.99 2130 1935 98.1 98.0 R3200 3210 2300 1935 1900 0.0152
3210 66.07 0.103 2200 0.42 1935 1900 84.0 83.0 R 3210 3220A 3900 1900 1830 0.0179

S 3220A CULVERTS
3220A 154.50 0.241 5100 0.97 1915 1830 88.0 88.0 R 3220A 3220B 6000 1830 1750 0.0133
3220B 251.38 0.393 6800 1.29 1840 1750 69.9 101.0 R3220B 3230 10100 1750 1650 0.0099

3240 47.96 0.075 3900 0.74 1935 1880 74.5 74.0 R3240 3250A 3000 1880 1825 0.0183
3250A 53.12 0.083 3600 0.68 1890 1825 95.3 96.0 R 3250A 3250B 9300 1825 1710 0.0124

S 3250A CULVERTS
3250B 203.00 0.317 9500 1.80 1830 1710 66.7 67.0 R 3250B 3230 5800 1710 1650 0.0103

3230 228.29 0.357 10200 1.93 1765 1650 59.5 60.0 R 3230 4530 1100 1650 1635 0.0136

4510 980.02 1.531 17600 3.33 1870 1710 48.0 49.0 R4510 4520 9000 1710 1650 0.0067
4520 423.73 0.662 11400 2.16 1710 1650 27.8 28.0 R 3150 4530 2000 1650 1635 0.0075
4530 35.31 0.055 3400 0.64 1670 1635 54.4 55.0 N/A N/A N/A N/A N/A N/A

Above Data From 2000 Scale Map Unless Otherwise Noted
* = From 200 Ft. Scale Drawing
Updated: 11/1/%, 2:06 PM Page 2 of 2 c:\cavcreek\hydrodat.x1s
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HEC-l MODEL 

INPUT AND OUTPUT



I
1*****************************************
***************************************I
* * *

*
FLOOD HYDROGRAPH PACKAGE (HEC-1) * * u.s. ARMY CORPS OF ENGINEERS

(916) 551-1748

609 SECOND STREET

DAVIS, CALIFORNIA 95616

HYDROLOGIC ENGINEERING CENTER*

*
*

*

*

*

*

*

*

*

MAY 1991

VERSION 4.0.1E
*

* RUN DATE 12/03/96 TIME 09:47:52II **
*
*****************************************II ***************************************

II
I
I

x X XXXXXXX XXXXX X
X X X X X XX
X X X X X
XXXXXXX XXXX X XXXXX X
X X X X X
X X X X X X
X X XXXXXXX XXXXX XXX

II
II

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HEC1 ~JAN 73), HEC1GS, HEC1DB, AND HEC1KW.

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION
NEW OPTIONS: DAMBREAK OUTFLOW SUBMERGENCE, SINGLE EVENT DAMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,
DSS:READ TIME SERIES AT DESIRED CALCULATION INTERVAL LOSS RATE:GREEN AND AMPT INFILTRATION
KINEMATIC WAVE: NEW FINITE DIFFERENCE ALGORITHM

I
II
II
I
I
I
I
I



I
I HEC-1 INPUT PAGE 1

LINE 10 ••••••• 1••••••• 2•••••••3•••••••4•••••••5•••••••6•••••••7•••••••8•••••••9•••••• 10

I 1 10 Analysis as of October 29, 1996 FILE: CC1-24RT.DAT
2 10 Revised November 29, 1996 per FCD review
3 10 100-Year Storm, 24-Hour Duration, SCS Type II Rainfall
4 10 Green-Ampt Loss Rate

I 5 10 Clark Unit Hydrograph
6 10 Normal-Depth Option for Channel Routing
7 10 Modified Puls Option for Reservoir Routing
8 10 Includes Culvert Data

I
9 10 Includes Cave Creek (North) Study Hydrograph

10 10 Preliminary Model
11 10 Single Run, Existing Conditions
12 10 Extended routing cross-sections in Cave Creek Wash
13 10 DDM MCUHP1 CAVE CREEK WASH FLOODPLAIN DELINEATION

I *DIAGRAM
*

14 IT 5 300
15 10 5

I
*
* DDM ***** Preserved *****

16 KK NORTH
17 KM HYDROGRAPH FROM THE STUDY NORTH OF CAREFREE HIGHWAY

I 18 KM BY SABOL CONSULTING ENGINEERS
19 BA 124.38 7
20 IN 5
21 QI 0 0 0 0 0 1 1 1 1 1

I
22 QI 1 1 2 2 2 2 3 4 6 7
23 QI 8 9 10 11 12 13 14 16 18 21
24 QI 24 27 30 34 38 41 45 49 53 56
25 QI 60 64 67 71 74 77 81 84 87 91
26 QI 94 97 101 104 107 111 - 114 118 121 124

I 27 QI 128 131 134 138 141 144 147 150 153 156
28 QI 159 162 165 168 172 175 178 182 186 189
29 QI 193 197 201 206 210 214 218 223 227 231
30 QI 236 240 245 250 254 259 265 270 275 281

I
31 QI 287 293 300 306 313 320 327 334 342 349
32 QI 357 365 373 382 390 398 407 146 125 434
33 QI 443 452 462 372 482 492 503 514 526 538
34 QI 551 565 579 595 613 634 658 685 715 789
35 QI 945 1250 1703 2301 3046 3846 4718 5761 7289 9528

I 36 QI 13006 16648 21076 25229 28289 30497 32005 32933 33453 33696
37 QI 33771 33725 33591 33383 33101 32746 32309 31778 31194 30574
38 QI 29927 29264 28584 27876 27124 26319 25458 24549 23605 22648
39 QI 21707 20793 19914 19118 18269 17374 16528 15830 15258 14621

I
40 QI 13928 13149 12471 11875 11339 10810 10294 9795 9316 8852
41 QI 8409 8005 7696 7372 7049 6728 6422 6130 5853 5590
42 QI 5338 5097 4864 4643 4444 4271 4122 3869 3989 3744
43 QI 3612 3475 3334 3191 3048 2907 2769 2635 2506 2382

I
44 QI 2265 2154 2050 1951 1858 1771 1690 1613 1541 1474
45 QI 1411 1352 1297 1246 1197 1152 1109 1069 1031 995
46 QI 961 929 898 869 842 816 792 769 748 728
47 QI 709 690 673 658 641 626 612 598 586 573
48 QI 561 550 538 527 516 505 495 485 475 466

I 49 QI 456 447 438 430 421 413 405 398 390 383
50 QI 376 696 362 355 348 342 335 328 321 313

*
*

I
* DDM ***** Preserved *****

I
I

2

I



HEC-1 INPUT

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

I
I
I
I
I

LINE

51
52
53
54
55
56
57

KK RNORTH
KM ROUTE NORTH TO C3085
KM THRU CAVE CREEK WASH
RS 1 FLOW -1
RC 0.08 0.045 0.15
RX 0 40 140
RY 100 85 85
*
*
* DDM ***** Updated *****

2800 0.0075
360 400
84 84

410
90

610
90

720
91

PAGE 2

I
I
I
I
I
I

58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81

KK 3085
KM SUB-BASIN 3085
KM 24-HOUR SCS TYPE II RAINFALL WAS USED TO FIND TC &R FOR THIS BASIN
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .916
KM L = .66 Kb = .029 Adj. Slope = 114.0
BA .081
IN 15
KM RAINFALL DEPTH OF 4.20 WAS SPACIALLY REDUCED AS SHOWN BY THE PB RECORD
PB 3.847
KM THE FOLLOWING PC RECORD USED A 24-HR SCS TYPE II STORM
PC .000 .002 .005 .008 .011 .014 .017 .020 .023 .026
PC .029 .032 .035 .038 .041 .044 .048 .052 .056 .060
PC .064 .068 .072 .076 .080 .085 .090 .095 .100 .105
PC .110 .115 .120 .126 .133 .140 .147 .155 .163 .172
PC .181 .191 .203 .218 .236 .257 .283 .387 .663 .707
PC .735 .758 .776 .791 .804 .815 .825 .834 .842 .849
PC .856 .863 .869 .875 .881 .887 .893 .898 .903 .908
PC .913 .918 .922 .926 .930 .934 .938 .942 .946 .950
PC .953 .956 .959 .962 .965 .968 -.971 .974 .977 .980
PC .983 .986 .989 .992 .995 .998 1.000
LG .100 .350 3.530 .530 .000
UC .208 .195
UA 0 3 5 8 12 20 43 75 90 96
UA 100
*
* DDM ***** Preserved *****

KK C3085
KM COMBINE SUB 3085 &RNORTH
HC 2

*
* DDM ***** Preserved *****

I
I
I
I
I
I
I
I

82
83
84

85
86
87
88
89
90
91

KK R3085
KM ROUTE C3085 TO C4510A
KM THRU CAVE CREEK WASH
RS 7 FLOW -1
RC 0.080 0.045 0.150
RX 0 50 750
RY 102 101 91
*
* DDM ***** Updated *****

14500 0.0086
850 900
89 89.5

3

905
98

910
100

915
101



I
11

LINE

I 92
93
94

1 95
96
97
98

1
99

100
101

I 102
103
104

I
105
106

I 107
108
109
110

1
111
112
113
114

I 115
116

I
117
118
119
120

I 121
122

I
123
124
125
126

I
127
128
129
130

I
I
I
1
I

HEC-1 INPUT

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

KK 4510
KM SUB-BASIN 4510
KM 24-HOUR SCS TYPE II RAINFALL WAS USED TO FIND TC &R FOR THIS BASIN
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .916
KM L =3.24 Kb =.039 Adj. Slope = 49.0
BA 1.531
LG .350 .270 8.800 .060 .000
UC .900 .661
UA 0 3 5 8 12 20 43 75 90 96
UA 100
*
* DDH ***** Preserved *****

KK C4510A
KM COMBINE SUB BASIN 4510 &R3085
HC 2
*
* DDH ***** Updated *****

KK 1210
KM SUB-BASIN 1210
KM 24-HOUR SCS TYPE II RAINFALL WAS USED TO FIND TC &R FOR THIS BASIN
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .916
KM L =3.66 Kb =.041 Adj. Slope = 167.0
BA 1.274
LG .330 .330 5.300 .250 9.000
UC .642 .556
UA 0 3 5 8 12 20 43 75 90 96
UA 100
*
* DDH ***** Preserved *****

KK R1210
KM ROUTE SUB 1215 TO C1220
RS 6 FLOW -1
RC 0.08 0.04 0.08 9600 0.0214
RX 0 100 200 245 278 347 447 547
RY 100 99 98 93 93 98 99 100
*
* DDH ***** Updated *****

KK 1215
KM SUB-BASIN 1215
KM 24-HOUR SCS TYPE II RAINFALL WAS USED TO FIND TC &R FOR THIS BASIN
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .916
KM L =1.48 Kb = .051 Adj. Slope = 132.0
BA .218
LG .300 .260 5.000 .330 14.000
UC .438 .482
UA 0 3 5 8 12 20 43 75 90 96
UA 100
*
* OOM ***** Preserved *****

4
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I
11

LINE

I 131
132
133

I 134
135
136

I 137
138
139

I 140
141
142
143

I
144
145
146

I 147
148
149

I
150
151

I 152
153
154
155

I
156
157

I 158
159
160
161

I
162
163
164
165

I
'I
I
I
I
I

HEC-1 INPUT

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

KK R1215
KM ROUTE SUB 1215 TO C1220
RS 3 FLOW -1
RC 0.08 0.04 0.08 6400 0.0211
RX 0 100 200 245 278 347 447 547
RY 100 99 98 93 93 98 99 100
*
* DDM ***** Updated *****

KK 1220
KM SUB-BASIN 1220
KM 24-HOUR SCS TYPE II RAINFALL WAS USED TO FIND TC &R FOR THIS BASIN
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .916
KM L = 1.82 Kb = .043 Adj. Slope = 137.0
BA .709
LG .350 .350 4.800 .290 .000
UC .450 .300
UA 0 3 5 8 12 20 43 75 90 96
UA 100
** DDM ***** Preserved *****

KK C1220
KM COMBINE SUB 1220, R1210 &R1215
HC 3
*
* DDM ***** Preserved *****

KK R1220
KM ROUTE C1220 TO C1230
RS 3 FLOW -1
RC 0.08 0.03 0.08 5900 0.0229
RX 0 100 200 206 238 242 342 442
RY 100 99 98 96.5 96.5 98 99 100
*
.. DDM ***** Updated *****

KK 1230
KM SUB-BASIN 1230
KM 24-HOUR SCS TYPE II RAINFALL WAS USED TO FIND TC &R FOR THIS BASIN
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .916
KM L = 2.39 Kb = .048 Adj. Slope = 119.0
BA .628
LG .320 .340 5.200 .270 5.000
UC .629 .579
UA 0 3 5 8 12 20 43 75 90 96
UA 100
*
* DDM ***** Preserved *****

5
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I
I

LINE

I 166
167
168

I
169

I
170
171
172
173
174

I
175

I
176
177
178
179
180

I 181
182
183
184

I
185
186

I 187

I
188
189
190
191
192

I 193

I
194
195
196
197

I
198
199
200
201
202

I 203

I
I
I
I

HEC-1 INPUT

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

KK C1230
KM COMBINE SUB 1230 &R1220
HC 2
*
* OOM ***** Preserved *****

KK R1230
KM ROUTE C1230 TO C1240
RS 2 FLOW -1
RC 0.10 0.050 0.10 4400 0.0182
RX 0 100 200 216 230 238 338 438
RY 100 99 98 94 94 98.4 99.4 100.4
*
* OOM ***** Updated *****

KK 1240
KM SUB-BASIN 1240
KM 24-HOUR SCS TYPE II RAINFALL WAS USED TO FIND TC &R FOR THIS BASIN
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .916
KM L =1.78 Kb = .049 Adj. Slope = 110.0
BA .397
LG .310 .340 5.600 .230 11.000
UC .512 .473
UA 0 3 5 8 12 20 43 75 90 96
UA 100
*
* OOM ***** Preserved *****

KK C1240
KM COMBINE SUB 1240 &R1230
HC 2
*
* OOM ***** Preserved *****

KK R1240
KM ROUTE C1240 TO C3045
RS 2 FLOW -1
RC 0.06 0.030 0.06 4400 0.0193
RX 0 100 200 219 250 257 357 457
RY 100 99 98 97 97 98.7 99.7 100.7
*
* OOM ***** Updated *****

KK 3045
KM SUB-BASIN 3045
KM 24-HOUR SCS TYPE II RAINFALL WAS USED TO FIND TC &R FOR THIS BASIN
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .916
KM L =1.31 Kb = .050 Adj. Slope = 103.0
BA .245
LG .350 .380 5.600 .210 .000
UC .442 .413
UA 0 3 5 8 12 20 43 75 90 96
UA 100
*
* OOM ***** Preserved *****

6
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I
11

LINE

I 204
205
206

I
207

I
208
209
210
211
212

I
213

I
214
215
216
217
218

I 219
220
221
222

I
223
224

I 225

'"

1
226
227
228
229
230

I 231

I
232
233
234
235

1
236
237
238
239
240

I 241

I
I
I
I

HEC-1 INPUT

10 ••••••• 1•••••••2•••••••3•••••••4•••••••5•••••••6•••••••7•••••••8•••••••9•••••• 10

KK C3045
KM COMBINE SUB 3045 &R1240
HC 2
*
* DOM ***** Preserved *****

KK R3045
KM ROUTE C3045 TO C3050
RS 4 FLOW -1
RC 0.08 0.035 0.08 6800 0.0191
RX 0 100 200 212 242 254 354 454
RY 100 99 98 96 96 98 99 100
*
* DDM ***** Updated *****

KK 3050
KM SUB-BASIN 3050
KM 24-HOUR SCS TYPE II RAINFALL WAS USED TO FIND TC &R FOR THIS BASIN
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .916
KM L = 1.27 Kb = .051 Adj. SLope = 106.0

-BA .337
LG .330 .330 4.650 .340 4.000
UC .446 .340
UA 0 3 5 8 12 20 43 75 90 96
UA 100
*
* DDM ***** Preserved *****

KK C3050
KM COMBINE SUB 3050 &R3045
HC 2
*
* ODM ***** Preserved *****

KK R3050
KM ROUTE C3050 TO C3060
RS 4 FLOW -1
RC 0.055 0.040 0.055 7800 0.0167
RX 0 100 200 207 217 225 325 425
RY 100 99 98 96 95 98 99 100
*
* DDM ***** Updated *****

KK 3060
KM SUB-BASIN 3060
KM 24-HOUR SCS TYPE II RAINFALL WAS USED TO FIND TC &R FOR THIS BASIN
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .916
KM L = 1.67 Kb = .047 Adj. SLope = 87.0
SA .386
LG .340 .330 4.550 .350 3.000
UC .563 .507
UA 0 3 5 8 12 20 43 75 90 96
UA 100
*
* DDM ***** Preserved *****

7
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I
11

LINE

I 242
243
244

I
245

I
246
247
248
249
250

1 251
252
253
254

I
255
256

I 257
258
259
260

I
261
262

I 263
264
265
266

I
267
268
269
270

I 271
272

I
273

I
274
275
276
277
278

I 279
280

I
I
I
I

HEC-; INPUT

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

KK C3060A
KM COMBINE SUB 3060 &R3050
HC 2
*
* DDM ***** Updated *****

KK 3000
KM SUB-BASIN 3000
KM 24-HOUR SCS TYPE II RAINFAll WAS USED TO FIND TC &R FOR THIS BASIN
KM THIS BASIN USED RAINFAll REDUCTION FACTOR OF .916
KM l =1.99 Kb =.047 Adj. Slope = 116.0
BA .385
lG .340 .340 6.600 .150 3.000
UC .517 .531
UA 0 3 5 8 12 20 43 75 90 96
UA 100
*
* DDM ***** Preserved *****

KK R3000
KM ROUTE SUB 3000 TO C3010
RS 3 FLOW -1
RC 0.09 0.050 0.09 6500 0.0162
RX 0 100 200 203 213 216 316 416
RY 100 99 98 97 97 98 99 100
*
* DDM ***** Updated *****

KK 3010
KM SUB-BASIN 3010
KM 24-HOUR SCS TYPE II RAINFAll WAS USED TO FIND TC &R FOR THIS BASIN
KM THIS BASIN USED RAINFAll REDUCTION FACTOR OF .916
KM l =1.36 Kb =.052 Adj. Slope = 88.0
BA .163
lG .320 .2307.300 .1209.000
UC .467 .571
UA 0 3 5 8 12 20 43 75 90 96
UA 100
*
* DDM ***** Preserved *****

KK C3010
KM COMBINE SUB 3010 &R3000
HC 2
*
* DDM ***** Updated *****

KK 3020
KM SUB-BASIN 3020
KM 24-HOUR SCS TYPE II RAINFAll WAS USED TO FIND TC &R FOR THIS BASIN
KM THIS BASIN USED RAINFAll REDUCTION FACTOR OF .916
KM l =1.63 Kb =.055 Adj. Slope = 107.0
BA .310
lG .310 .310 5.400 .260 6.000

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

KK 3040
KM SUB-BASIN 3040
KM 24-HOUR SCS TYPE II RAINFALL WAS USED TO FIND TC &R FOR THIS BASIN
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .916
KM L =1.02 Kb =.054 Adj. Slope = 78.0
BA .119

UC .538 .535
UA 0 3 5 8 12 20 43 75 90 96
UA 100
*
* DDM ***** Preserved *****

KK R3020
KM ROUTE C3020 TO C3030
RS 3 FLOW -1
RC 0.09 0.050 0.09 5700 0.0167
RX 0 100 200 203 213 216 316 416
RY 100 99 98 97 97 98 99 100
*
* DDM ***** Updated *****

KK 3030
KM SUB-BASIN 3030
KM 24-HOUR SCS TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .916
KM L =1.16 Kb =.050 Adj. Slope = 91.0
BA .223
LG .320 .300 5.400 .250 9.000
UC .425 .379
UA 0 3 5 8 12 20 43 75 90 96
UA 100
*
* DDM ***** Preserved *****

9

PAGE 8

422
100

322
99

222
96

3100 0.0145
210 216
95 95

KK C3030B
KM COMBINE C3030A &C3010
HC 2

*
* DDM ***** Preserved *****

IIEC-1 INPUT

KK C3030A
KM COMBINE SUB 3030 &R3020
HC 2

** DDM ***** Preserved *****

KK R3030
KM ROUTE C3030B TO C3040
RS 2 FLOW -1
RC 0.08 0.04 0.08
RX 0 100 200
RY 100 99 98
*
* DDM ***** Updated *****

I
I

LINE

I 281
282
283

I 284
285

I
286
287
288
289

I 290
291

I
292
293
294
295

I
296
297
298
299

I 300
301

I
302

303

I 304
305

I 306
307
308
309

I 310
311

I 312
313
314

I
315
316
317

I
I
I
I
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LINE 10 ••••••• 1••••••• 2•••••••3•••••••4•••••••5•••••••6•••••••7•••••••8•••••••9•••••• 10

I 318 LG .350 .300 8.000 .080 .000
319 UC .421 .484
320 UA 0 3 5 8 12 20 43 75 90 96
321 UA 100

I
*
* DDM ***** Preserved *****

322 KK C3040

I
323 KM COMBINE SUB 3040 &R3030
324 HC 2

*
* DOM ***** Preserved *****

I 325 KIC R3040
326 KM ROUTE C3040 TO C3060B
327 RS 1 FLOW -1
328 RC 0.07 0.04 0.07 900 0.0111

I
329 RX 0 100 200 210 229 232 332 436
330 RY 100 99 98 96 96 97 99 100

*
* DDM ***** Preserved *****

I 331 KK C3060B
332 KM COMBINE C3060A &R3040
333 HC 2

*

I
* DOM ***** Preserved *****

334 KK R3060
335 KM ROUTE C3060B TO C3090
336 RS 2 FLOW -1

I 337 RC 0.07 0.045 0.07 2800 0.0125
338 RX 0 100 200 205 242 246 346 446
339 RY 100 99 98 96.5 96.5 98.5 99.5 100.5

*

I
* DOM ***** Updated *****

340 KK 1340
341 KM SUB-BASIN 1340
342 KM 24-HOUR SCS TYPE II RAINFALL WAS USED TO FIND TC &R FOR THIS BASIN

I 343 KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .916
344 KM L = 4.00 Kb = .039 Adj. Slope = 115.0
345 BA 1.567
346 LG .340 .370 5.700 .200 2.000

I
347 UC .792 .670
348 UA 0 3 5 8 12 20 43 75 90 96
349 UA 100

*

I
* DDM ***** Preserved *****

I
I
I
I

10

I
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HEC-1 INPUT

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

KK C3125
KM COMBINE SUB 3125 &R1340
HC 2

*
* DDM ***** Preserved *****

PAGE 10

465
100.5

365
99.5

265
98.5

9300 0.0199
202 235

96.0 96.0

R1340
ROUTE SUB 1340 TO C3125

5 FLOW -1
0.06 0.040 0.06

o 100 200
100 99 98

* DDM ***** Updated *****

KK
KM
RS
RC
RX
RY
*

KK R3125
KM ROUTE C3125 TO C3130
RS 4 FLOW -1
RC 0.060 0.045 0.060 7500 0.0193
RX 0 100 200 210 236 246 346 446
RY 100 99 98 97 97 98 99 100
*
* DDM ***** Updated *****

KK 3125
KM SUB-BASIN 3125
KM 24-HOUR SCS TYPE II RAINFALL WAS USED TO FIND TC &R FOR THIS BASIN
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .916
KM L =1.99 Kb = .046 Adj. Slope = 108.0
BA .458
LG .350 .370 5.300 .240 1.000
UC .550 .516
UA 0 3 5 8 12 20 43 75 90 96
UA 100
*
* DDM ***** Preserved *****

KK 3130
KM SUB-BASIN 3130
KM 24-HOUR SCS TYPE II RAINFALL WAS USED TO FIND TC &R FOR THIS BASIN
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .916
KM L =1.50 Kb = .051 Adj. Slope = 97.0
BA .211
LG .340 .340 4.450 .370 2.000
UC .529 .613
UA 0 3 5 8 12 20 43 75 90 96
UA 100
** DDM ***** Preserved *****

I
11

LINE

1 350
351
352

1 353
354
355

I 356
357
358

I 359
360
361
362

I
363
364
365

I 366
367
368

I
369
370

I 371
372
373
374

I
375

I
376
377
378
379
380

I
381
382
383
384

I
I
I
I
I
I



1
11

LINE

I 385
386
387

I
388

I
389
390
391
392
393

I
394

I
395
396
397
398
399

I 400
401
402
403

I
404
405

I 406

I
407
408
409
410

I
411
412
413
414
415

I 416

I
417
418
419
420
421

I 422
423

I
I
I
I

HEC-1 INPUT

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

KK C3130
KM COMBINE SUB 3130 &R3125
HC 2
*
* DDM ***** Preserved *****

KK R3130
KM ROUTE C3130 TO C3090
RS 5 FLOW -1
RC 0.055 0.040 0.055 9300 0.0161
RX 0 100 200 207 217 225 325 425
RY 100 99 98 95 95 98 99 100
*
* DDM ***** Updated *****

KK 3090
KM SUB-BASIN 3090
KM 24-HOUR SCSTYPE II RAINFALL WAS USED TO FIND TC &R FOR THIS BASIN
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .916
KM L =1.84 Kb =.046 Adj. Slope = 84.0
BA .433
LG .340 .350 5.600 .220 4.000
UC .575 .525
UA 0 3 5 8 12 20 43 75 90 96
UA 100
*
* DDM ***** Preserved *****

KK C3090A
KM COMBINE SUB 3090, R3130 &R3060
HC 3

*
* DDM ***** Updated *****

KK 3070
KM SUB-BASIN 3070
KM 24-HOUR SCS TYPE II .RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .916
KM L =2.50 Kb =.049 Adj. Slope = 76.0
BA .288
LG .350 .270 8.800 .060 .000
UC .721 1.089
UA 0 3 5 8 12 20 43 75 90 96
UA 100
*
* DDM ***** updated *****

KK 3080
KM SUB-BASIN 3080
KM 24-HOUR SCS TYPE II RAINFALL WAS USED TO FIND TC &R FOR THIS BASIN
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .916
KM L =1.95 Kb =.045 Adj. Slope = 67.0
BA .582
LG .350 .190 11.200 .020 .000

12

PAGE 11



I
HEC-1 INPUT PAGE 12

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

KK C3090B
KM COMBINE SUB 3080, SUB 3070 &C3090A
HC 3
*
* OOM ***** Preserved *****

* OOM ***** Preserved *****

I
I
I

LINE

424
425
426

427
428
429

UC
UA
UA
*

.579
o

100

.469
3 5 8 12 20 43 75 90 96

KK 3100
KM SUB-BASIN 3100
KM 24-HOUR SCS TYPE II RAINFAll WAS USED TO FIND TC &R FOR THIS BASIN
KM THIS BASIN USED RAINFAll REDUCTION FACTOR OF .916
KM l =2.33 Kb = .045 Adj. Slope = 58.0
BA .571
lG .350 .350 7.000 .120 1.000
UC .767 .746
UA 0 3 5 8 12 20 - 43 75 90
UA 100
*
* DDM ***** Preserved *****

I
I
I
I
I

430
431
432
433
434
435

436
437
438
439
440
441
442
443
444
445

KK R3090
KM ROUTE C3090B TO C3100
RS 5 FLOW -1
RC 0.05 0.040 0.05
RX 0 100 200
RY 100 99 98
*
*
* DDM ***** Updated *****

9500 0.0111
245 278 300 400 500

95.5 95.5 100.5 101.5 102.5

96

I
I
I
I
I
I
I
I
I

446
447
448

449
450
451
452
453
454
455
456
457
458

KK C3100
KM COMBINE SUB 3100 &R3090
HC 2

*
* OOM ***** Updated *****

KK 3120
KM SUB-BASIN 3120
KM 24-HOUR SCS TYPE II RAINFAll WAS USED TO FIND TC &R FOR THIS BASIN
KM THIS BASIN USED RAINFAll REDUCTION FACTOR OF .916
KM l =2.58 Kb = .044 Adj. Slope = 74.0
BA .627
lG .340 .270 8.400 .070 3.000
UC .692 .684
UA 0 3 5 8 12 20 43 75 90
UA 100..
* DDM ***** Preserved *****

13

96



14

HEC-1 INPUT

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

KK C3120
KM COMBINE SUB 3120 &C3100
HC 2
*
* DDM ***** Preserved *****

KK C4520
KM COMBINE SUB 4520 &R4510
HC 2

*
* DDM ***** Updated *****

PAGE 13

1300
102

1200
100

1082
97.

9000 0.0067
1030 1080

90 89.0

KK C4510B
KM COMBINE C4510A &C3120
HC 2
*
* DOM ***** Preserved *****

KK R4510
KM ROUTE C4510B TO C4520
KM THRU CAVE CREEK WASH
RS 5 FLOW -1
RC 0.08 0.045 0.15
RX 0 50 1000
RY 100 94 93
** DOM ***** Updated *****

KK 4520
KM SUB-BASIN 4520
KM 24-HOUR SCS TYPE II RAINFALL WAS USED TO FIND TC &R FOR THIS BASIN
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .916
KM L =2.16 Kb =.044 Adj. Slope = 28.0
BA .662
LG .350 .330 7.300 .110 .000
UC 1.004 .871
UA 0 3 5 8 12 20 43 75 90 96
UA 100
** DOM ***** Preserved *****

KK 3135
KM SUB-BASIN 3135
KM 24-HOUR SCS TYPE II RAINFALL WAS USED TO FIND TC &R FOR THIS BASIN
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .916
KM L = .57 Kb =.059 Adj. Slope = 88.0
BA .052
LG .350 .350 4.600 .330 .000
UC .317 .355
UA 0 3 5 8 12 20 43 75 90 96
UA 100
*
* OOM ***** Preserved *****

I
11

LINE

I 459
460
461

I
462

I
463
464

I 465
466
467
468

I
469
470
471

I 472
473
474

I 475
476
477
478

I
479
480
481

I 482
483
484

I
485
486

I 487
488
489
490

I
491
492
493
494

I
I
I
I'
I



15

HEC-1 INPUT

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

KK R3135
KM ROUTE SUB 3135 TO C3140
RS 6 FLOW -1
RC 0.055 0.040 0.055 11600 0.0151
RX 0 100 200 207 217 225 325 425
RY 100 99 98 95 95 98 99 100
*
* DDH ***** Updated *****

PAGE 14

444
100

344
99

244
98

13000 0.0096
210 235

95 96

KK C3140
KM COHBINE SUB 3140 &R3135
HC 2
*
* DDH ***** Preserved *****

KK 3140
KM SUB-BASIN 3140
KM 24-HOUR SCS TYPE II RAINFALL WAS USED TO FIND TC &R FOR THIS BASIN
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .916
KM L = 2.25 Kb = .044 Adj. Slope = 78.0
BA .440
LG .330 .370 5.700 .200 6.000
UC .667 .721
UA 0 3 5 8 12 20 43 75 90 96
UA 100
** DDH ***** Preserved *****

KK R3140
KM ROUTE C3140 TO C3150A
RS 7 FLOW -1
RC 0.055 0.045 0.055
RX 0 100 200
RY 100 99 98
*
* DDH ***** Updated *****

KK 3150
KM SUB-BASIN 3150
KM 24-HOUR SCS TYPE II RAINFALL WAS USED TO FIND TC &R FOR THIS BASIN
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .916
KM L = 2.52 Kb = .045 Adj. Slope = 50.0
BA .575
LG .350 .360 6.800 .130 .000
UC .887 .931
UA '0 3 5 8 12 20 43 75 90 96
UA 100
*
* DDH ***** Preserved *****

I
11

LINE

I 495
496
497

I 498
499
500

I 501
502
503

I 504
505
506
507

I
508
509
510

I 511
512
513

I
514
515

I 516
517
518
519

I
520
521

I 522
523
524
525

I 526
527
528
529

I
I
I
1
I
I



I
I

LINE

530
531
532

HEC-1 INPUT

10 ••••••• 1•••••••2•••••••3•••••••4•••••••5•••••••6•••••••7•••••••8•••••••9•••••• 10

KK C3150A
KM COMBINE SUB 3150 &R3140
HC 2

*
*
* DOH ***** Preserved *****

PAGE 15

1(1( 3170
KM SUB-BASIN 3170
KM 24-HOUR SCS TYPE II RAINFALL WAS USED TO FIND TC &R FOR THIS BASIN
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .916
I(M L = 1.25 I(b = .047 Adj. Slope = 80.0
BA .404
LG .330 .310 4.500 .380 6.000
UC .471 .321
UA 0 3 5 8 12 20 43 75 90 96

KK R3160
KM ROUTE SUB 3160 TO C3170
RS 4 FLOW -1
RC 0.055 0.045 0.055 6300 0.0159
RX 0 100 200 214 223 227 327 427
RY 100 99 98 95 95 98 99 100

*
* DOH ***** Updated *****

KK 3160
KM SUB-BASIN 3160
KM 24-HOUR SCS TYPE II RAINFALL WAS USED TO FIND TC &R FOR THIS BASIN
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .916
KM L = 1.86 Kb = .047 Adj. Slope = 110.0
BA .414
LG .350 .370 5.400 .220 1.000
UC .521 .487
UA 0 3 5 8 12 20 43 75 90
UA 100
*
* DOH ***** Preserved *****

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

533
534
535

536
537
538
539
540
541
542

543
544
545
546
547
548
549
550
551
552

553
554
555
556
557
558

559
560
561
562
563
564
565
566
567

KK C3150B
KM COMBINE C3150A &C4520
HC 2

*
* DOH ***** Preserved *****

KK R4520
KM ROUTE C3150B TO C4530
KM THRU CAVE CREEK WASH
RS 1 FLOW -1
RC 0.08 0.040 0.08
RX 0 40 230
RY 100 95 94
*
* DOH ***** Updated *****

2000 0.0075
270 340
87 88

490
98

620 900
97 100.0

96

I
I

16



HEC-1 INPUT

17

KK C3180A
KM COMBINE SUB 3180 &R3170
HC 2
*
* DDM ***** Updated *****

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

UA 100
*
*DDM ***** Preserved *****

PAGE 16

425
100

325
99

225
98

12200 0.0148
207 217
96 95

KK C3170
KM COMBINE SUB 3170 &R3160
HC 2
*
* DDM ***** Preserved *****

KK R3170
KM ROUTE C3170 TO C3180A
RS 7 FLOW -1
RC 0.05 0.040 0.05
RX 0 100 200
RY 100 99 98
*
* DOM ***** Updated *****

KK 3180
KM SUB-BASIN 3180
KM 24-HOUR SCSTYPE II RAINFALL WAS USED TO FIND TC &R FOR THIS BASIN
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .916
KM L =2.61 Kb =.044 Adj. Slope = 75.0
BA .426
LG .320 .260 8.000 .080 11.000
UC .692 .861
UA 0 3 5 8 12 20 43 75 90 96
UA 100
*
* DDM ***** Preserved *****

KK 1360
KM SUB-BASIN 1360
KM 24-HOUR SCS TYPE II RAINFALL WAS USED TO FIND TC &R FOR THIS BASIN
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .916
KM L =2.06 Kb =.043 Adj. Slope = 239.0
BA .687
LG .340 .360 5.300 .240 8.000
UC .379 .278
UA 0 3 5 8 12 20 43 75 90 96
UA 100
*
* DDM ***** Updated *****

I
I

LINE

I 568

I
569
570
571

I 572
573
574

I
575
576
577

I 578
579
580

I 581
582
583
584

I
585
586
587

I 588
589
590

I
591
592

I 593
594
595
596

I
597
598
599
600

I
I
I
I
I
I



18

HEC-1 INPUT

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

KK C3190
KM COMBINE SUB 3190 &SUB 1360
HC 2
*
* DDM ***** Preserved *****

PAGE 17

10400 0.0188
245 278 300 400 500

96.5 96.5 100.5 101.5 102.5

KK 3190
KM SUB-BASIN 3190
KM 24-HOUR SCS TYPE II RAINFALL WAS USED TO FIND TC &R FOR THIS BASIN
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .916
KM L =1.88 Kb = .046 Adj. Slope = 225.4
BA .476
LG .350 .370 5.400 .230 2.000
UC .387 .327
UA 0 3 5 8 12 20 43 75 90 96
UA 100
*
* DDM ***** Preserved *****

KK R3190
KM ROUTE C3190 TO C3200
RS 6 FLOW -1
RC 0.05 0.040 0.05
RX 0 100 200
RY 100 99 98
*
* DDM ***** Updated *****

KK C3200
KM COMBINE SUB 3200 &R3190
HC 2
*
* DDH ***** Preserved *****

KK R3200
KM ROUTE C3200 TO C3210
RS 1 FLOW -1
RC 0.05 0.035 0.05 2300 0.0152
RX 0 100 200 207 235 246 346 446
RY 100 99 98 95 95 98 99 100
*
* DDH ***** Updated *****

KK 3200
KM SUB-BASIN 3200
KM 24-HOUR SCS TYPE II RAINFALL WAS USED TO FIND TC &R FOR THIS BASIN
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .916
KM L =1.99 Kb = .043 Adj. Slope = 98.0
BA .655
LG .340 .370 6.200 .170 3.000
UC .529 .403
UA 0 3 5 8 12 20 43 75 90 96
UA 100
*
* DDH ***** Preserved *****

I
I

LINE

I 601
602
603

I
604
605
606
607
608

I 609
610

I 611
612
613

I 614
615

I
616
617
618
619

I
620
621

I 622
623
624
625

I
626
627
628
629

I 630
631

I
632

633

I 634
635
636
637

I 638

I
I
I
I



I
I

LINE

I 639
640
641

I
642
643
644
645
646

I 647
648

I 649
650
651

I 652
653

I 654
655
656
657

I
658
659

I 660
661
662
663

I
664
665
666
667

I 668
669

I
670

671

I 672
673
674
675

I
676
677

I
I
I
I

HEC-1 INPUT

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

1<1< 3210
I<M SUB-BASIN 3210
I<M 24-HOUR SCS TYPE II RAINFALL WAS USED TO FIND TC &R FOR THIS BASIN
I<M THIS BASIN USED RAINFALL REDUCTION FACTOR OF .916
I<M L = .42 I<b = .055 Adj. Slope = 83.0
BA .103
LG .340 .340 4.150 .440 2.000
UC .254 .148
UA 0 3 5 8 12 20 43 75 90 96
UA 100
*
* DDM ***** Preserved *****

1<1< C3210
I<M COMBINE SUB BASIN 3210 &R3200
He 2
*
* DDM ***** Preserved *****

1<1< R3210
I<M ROUTE C3210 TO C3220A
RS 2 FLOW -1
RC 0.05 0.035 0.05 3900 0.0179
RX 0 100 200 207 235 246 346 446
RY 100 99 98 97 97 98 99 100
*
* DDM ***** Updated *****

1<1< 3220A
I<M SUB-BASIN 3220A
I<M 24-HOUR SCS TYPE II RAINFALL WAS USED TO FIND TC &R FOR THIS BASIN
I<M THIS BASIN USED RAINFALL REDUCTION FACTOR OF .916
I<M L = .97 I<b = .050 Adj. Slope = 88.0
BA .241
LG .340 .340 4.200 .420 2.000
UC .408 .301
UA 0 3 5 8 12 20 43 75 90 96
UA 100
*
* DDM ***** Preserved *****

1<1< C3220A
I<M COMBINE SUB 3220A &R3210
HC 2
*
* DDH ***** Preserved *****

1<1< S3220A
I<H ROUTE C3220A TO C3220B (CULVERT # 5)
RS 1 FLOW -1
SV 0 0.00172 0.00689 0.01550 0.02750 0.05170 0.08260 0.09524 0.10579 0.14987
SV .120500.12050 0.12050 0.12050
SQ 0 36 102 189 290 531 819 819 819 819
SQ 877 1017 1213 1732
*
* DOH ***** Preserved *****

19

PAGE 18



*

20

* DDM ***** Preserved *****

HEC-1 INPUT

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

PAGE 19

446
100

444
100

346
99

344
99

246
98

244
98

6000. 0.0133
207 235
97 97

10100 0.0099
210 235
96 96

KK R3220A
KM ROUTE S3220A TO C3220B
RS 3 FLOW -1
RC 0.05 0.035 0.05
RX 0 100 200
RY 100 99 98
*
* DDM ***** Updated *****

KK C3180B
KM COMBINE C3180A & C3220B
HC 2

*
* DDM ***** Preserved *****

KK R3220B
KM ROUTE C3180B TO C3230A
RS 5 FLOW -1
RC 0.055 0.045 0.055
RX 0 100 200
RY 100 99 98
*
* DDM ***** Updated *****

KK C3220B
KM COMBINE SUB 3220B& R3220A
HC 2

*
* DDM ***** Preserved *****

KK 3220B
KM SUB-BASIN 3220B
KM 24-HOUR SCS TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .916
KM L =1.29Kb =.047 Adj. Slope = 101.0
BA .393
LG .350 .350 3.880 .490 .000
UC .463 .328
UA 0 3 5 8 12 20 43 75 90 96
UA 100

KK 3230
KM SUB-BASIN 3230
KM 24-HOUR SCS TYPE II RAINFALL WAS USED TO FIND TC & R FOR THIS BASIN
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .916
KM L =1.93 Kb =.048 Adj. Slope = 60.0
BA .357
LG .350 .370 5.200 .240 .000
UC .746 .813
UA 0 3 5 8 12 20 43 7S 90 96
UA 100
*
* DDM ***** Preserved *****

I
I

LINE

I 678
679
680

I
681
682
683

I 684
685
686

I
687
688
689
690
691

I 692
693

I 694
695
696

I 697
698

I
699

I
700
701
702
703
704

I 705

I
706
707
708
709
710

I 711
712
713
714

I
715

I
I
I
I



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

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

LINE

716
717
718

719
720
721
722
723
724
725
726
727
728

729
730
731
732
733
734

735
736
737
738
739
740
741
742
743
744

745
746
747

748
749
750
751
752

HEC-1 INPUT

KK C3230A
KM COMBINE SUB 3230 &R3180
HC 2

*
* DDM ***** Updated *****

KK 3240
KM SUB-BASIN 3240
KM 24-HOUR SCS TYPE II RAINFALL WAS USED TO FIND TC &R FOR THIS BASIN
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .916
KM L = .74 Kb = .061 Adj. Slope = 74.0
BA .075
LG .320 .310 4.150 .480 4.000
UC .425 .492
UA 0 3 5 8 12 20 43 75 90
UA 100
*
*
* DDM ***** Preserved *****

KK R3240
KM ROUTE C3240 TO S3250A
RS 2 FLOW -1
RC 0.06 0.040 0.06 3000 0.0183
RX 0 100 200 207 224 231 331 431
RY 100 99 98 97 97 98 99 100
*
* DDM ***** Updated *****

KK 3250A
KM SUB-BASIN 3250A
KM 24-HOUR SCS TYPE II RAINFALL WAS USED TO FIND TC &R FOR THIS BASIN
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .916
KM L = .68 Kb = .056 Adj. Slope = 96.0
BA .083
LG .310 .290 4.150 .450 6.000
UC .333 .332
UA 0 3 5 8 12 20 43 75 90
UA 100
*
*DDM ***** Preserved *****

KK C3250A
KM COMBINE SUB 3250A &R3240
HC 2
*
* DDM ***** Preserved *****

KK S3050A
KM ROUTE C3250A THRU CULVERTS
RS 1 FLOW -1
SV 0 0 0.00100 0.00689 0.01550 0.02750 0.08260 0.12050 0.15030
SQ 0 15 42 76 117 212 325 325 325

*
* OOM ***** Preserved *****

21

96

96

PAGE 20



HEC·1 INPUT

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

KK 3250B
KM SUB-BASIN 3250B
KM 24-HOUR SCS TYPE II RAINFALL WAS USED TO FIND TC &R FOR THIS BASIN
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .916
KM L =1.80 Kb =.048 Adj. Slope = 67.0
BA .317
LG .350 .350 4.350 .380 .000
uc .712 .782
UA 0 3 5 8 12 20 43 75 90 96
UA 100
** DOH ***** Preserved *****

KK C3250B
KM COMBINE SUB 3250B &, R3250A
HC 2
*
* DOH ***** Preserved *****

PAGE 21

431
100

431
100

350
100

331
99

331
99

300
99

231
98

231
98

280
98

22

9300 0.0124
207 224
97 97

1100 0.0136
210 260
97 97

5800 0.0103
207 224
97 97

KK R3250A
KM ROUTE S3250A TO C3250B
RS 3 FLOW -1
RC 0.06 0.040 0.06
RX 0 100 200
RY 100 99 98
*
* DDH ***** Updated *****

KK R3250B
KM ROUTE C3250B TO C3230B
RS 3 FLOW -1
RC 0.06 0.040 0.06
RX 0 100 200
RY 100 99 98
*
* DDH ***** Preserved *****

KK C3230B
KM COMBINE R3250B &C3230A
KM TOTAL EAST SIDE CAVE CREEK WASH FLOWS
HC 2

*
* DOH ***** Preserved *****

KK R3230
KM ROUTE C3230B TO C4530
KM THRU CAVE CREEK WASH
RS 1 FLOW -1
RC 0.08 0.035 0.06
RX 0 100 200
RY 100 99 98
*
* DDM ***** Updated *****

I
I

LINE

I 753
754
755

I
756
757
758

I 759
760
761

I
762
763
764
765
766

I 767
768

I 769
770
771

I 772
m

I 774
775
776
m

I
778
779

I 780
781

I 782
783
784
785

I 786
787
788

I
I
I
I
I



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

I

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

LINE

789
790
791
792
793
794
795
796
797
798

799
800
801
802

803
804
805
806
807

HEC-1 INPUT

KK 4530
KM SUB-BASIN 4530
KM 24-HOUR SCS TYPE II RAINFALL WAS USED TO FIND TC &R FOR THIS BASIN
KM THIS BASIN USED RAINFALL REDUCTION FACTOR OF .916
KM L = .64 Kb = .059 Adj. Slope = 55.0
BA .055
LG .350 .350 3.400 .680 .000
UC .467 .580
UA 0 3 5 8 12 20 43 75 90
UA 100
*
* DOH ***** Preserved *****

KK C4530A
KM COMBINE SUB 4530 &R3150
KM TOTAL WEST SIDE CAVE CREEK WASH FLOWS
He 2

*
** DOH ***** Preserved *****

KK C4530B
KM COMBINEC4530A &C3230B
KM TOTAL CAVE CREEK WASH FLOWS TO CAVE CREEK OAMPONDINGAREA
HC 2
ZZ

23

96

PAGE 22



3045

1230

1240

SCHEMATIC DIAGRAM OF STREAM NETWORK

1220

1215
V
V

R1215

(---» DIVERSION OR PUMP FLOW

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

C1240 .•••••••••••
V
V

R1240

C1220••••••••••••••••••••••••
V
V

R1220

24

C1230 ••••••••••••
V
V

R1230

1210
V
V

R1210

3085

4510

C3085 ••••••••••••
V
V

R3085

CV) ROUTING

C.) CONNECTOR

NORTH
V
V

RNORTH

C4510A ••••••••••••

1
11

INPUT
LINE

1 NO.

16

1 51

1 58

82

1 85

1 92

102

1 105

I 115

121

I 131

I 137

147

I 150

I 156

166

I 169

I 175

I
185

188

I 194

I
I





I
I 340 1340

V
V

I
350 R1340

356 3125

I . .
366 C3125 ••••••••••••

V
v

I
369 R3125

375 3130

I 385 C3130 ••••••••••••
V
v

I
388 R3130

394 3090

I 404 C3090A••••••••••••••••••••••••

I
407 3070

417 3080

I 427 C3090B ••••••••••••••••••••••••
V
V

I
430 R3090

436 3100

I 446 C3100 ••••••••••••

I 449 3120

459 C3120 ••••••••••••

I 462 C4510B .•••••••••••
V
V

I 465 R4510

472 4520

I 482 C4520 .•.•••••••••

I 485 3135
V

I
26

I





I
I

649 C3210 ••••••••••••
v

I V
652 R3210

I 658 3220A

· ·
668 C3220A•..••••••••.

I
V
V

671 S3220A
V
V

I 678 R3220A

684 3220B

I · ·
694 C3220B•••.••••.•• ~

I 697 C3180B•••••••••••'.
V
v

700 R3220B

I 706 3230

. ·
I 716 C3230A••••••.•.•••

719 3240

I
V
V

729 R3240

I 735 3250A

· ·
745 C3250A ••••••••••••

I
V
V

748 S3050A
V

I
V

753 R3250A

759 3250B

I · ·
769 C3250B ••••••••••••

V

I
v

772 R3250B

·778 C3230B •••.••••••••

I V
v

I
28

I



I
I
I

782

789

799

R3230

4530

.
C4530A••••••••••••

I 803 C4530B ••••••••••••

(***) RUNOFF ALSO COMPUTED AT THIS LOCATION

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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I 1*****************************************

***************************************
*

*
*

FLOOD HYDROGRAPH PACKAGE (HEC-1) *

MAY 1991 *

VERSION 4.0.1E *

*

*

*

*
*

*

u.s. ARMY CORPS OF ENGINEERS

HYDROLOGIC ENGINEERING CENTER

609 SECOND STREET

DAVIS, CALIFORNIA 95616

(916) 551-1748

*

**

*

** RUN DATE 12/03/96 TIME 09:47:52

1:*
*****************************************II ***************************************

COMPUTATION INTERVAL 0.08 HOURS
TOTAL TIME BASE 24.92 HOURS

OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL O. HYDROGRAPH PLOT SCALE

Analysis as of October 29, 1996 FILE: CC1-24RT.DAT
Revised November 29, 1996 per FCD review
100-Year Storm, 24-Hour Duration, SCS Type II Rainfall
Green-AmptLoss Rate
Clark Unit Hydrograph
Normal-Depth. Option for Channel Routing
Modified PulsOption for Reservoir Routing
IncLudes CuLvert Data
IncLudes Cave Creek (North) Study Hydrograph
PreLiminary ModeL
SingLe Run, Existing Conditions
Extended routing cross-sections in Cave Creek Wash 
DDM MCUHP1 CAVE CREEK WASH FLOODPLAIN DELINEATION

SQUARE MILES
INCHES
FEET
CUBIC FEET PER SECOND
ACRE-FEET
ACRES
DEGREES FAHRENHEIT

MINUTES IN COMPUTATION INTERVAL
STARTING DATE
STARTING TIME
NUMBER OF HYDROGRAPH ORDINATES
ENDING DATE
ENDING TIME
CENTURY MARK

5
o

0000
300

2 0
0055

19

HYDROGRAPH TIME DATA
NMIN

IDATE
ITIME

NQ
NDDATE
NDTIME
ICENT

ENGLISH UNITS
DRAINAGE AREA
PRECIPITATION DEPTH
LENGTH, ELEVATION
FLOW
STORAGE VOLUME
SURFACE AREA
TEMPERATURE

IT

15 10

I

I
I

I
I

I
I

I

I
I

I
I

30

I



I
11

RUNOFF SUMMARY
FLOW IN CUBIC FEET PER SECOND

TIME IN HOURS, AREA IN SQUARE MILES

I PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN MAXIMUM TIME OF
OPERATION STATION FLOW PEAK AREA STAGE MAX STAGE

+ 6-HOUR 24-HOUR 72-HOUR

1+ HYDROGRAPH AT
NORTH 33771. 13.33 17816. 4928. 4747. 124.38

I:
ROUTED TO

RNORTH 33712. 13.42 17803. 4923. 4742. 124.38
92.95 13.42

HYDROGRAPH AT

1+ 3085 113. 12.08 8. 2. 2. 0.08

2 COMBINED AT
+ C3085 33712. 13.42 17806. 4925. 4744. 124.46

1+ ROUTED TO
R3085 33448. 13.92 17751. 4904. 4723. 124.46

+ 99.73 13.92

1+ HYDROGRAPH AT
4510 1280. 12.67 264. 66. 64. 1.53

2 COMBINED AT

1+ C4510A 33734. 13.92 17925. 4970. 4787. 125.99

HYDROGRAPH AT
+ 1210 1043. 12.42 172. 46. 45. 1.27

I: ROUTED TO
R1210 958. 12.75 1n. 46. 45. 1.27

95.24 12.75

1+ HYDROGRAPH AT
1215 203. 12.33 31. 9. 8. 0.22

ROUTED TO
+ R1215 162. 12.58 31. 9. 8. 0.22

1+ 93.86 12.58

HYDROGRAPH AT
+ 1220 803. 12.25 80. 20. 19. 0.71

1+ 3 COMBINED AT
C1220 1354. 12.67 283. 75. 72. 2.20

ROUTED TO

I: R1220 1241. 12.92 283. 75. 72. 2.20
98.83 12.92

HYDROGRAPH AT

1+ 1230 485. 12.42 78. 21. 20. 0.63

2 COMBINED AT
+ C1230 1488. 12.83 361. 95. 92. 2.83

1+ ROUTED TO
R1230 1428. 13.08 361. 95. 92. 2.83

+ 99.04 13.08

1+ HYDROGRAPH AT
1240 381. 12.33 56. 15. 15. 0.40

I
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I



I
1+ 2 COMBINED AT

C1240 1535. 13.00 416. 110. 106. 3.23

ROUTED TO

I: R1240 1518. 13.17 416. 110. 106. 3.23
99.30 13.17

HYDROGRAPH AT

1+ 3045 242. 12.25 30. 7. 7. 0.25

2 COMBINED AT
+ C3045 1553. 13.08 445. 118. 113. 3.47

1+ ROUTED TO
R3045 1532. 13.42 445. 117. 113. 3.47

+ 98.89 13.42

1+ HYDROGRAPH AT
3050 353. 12.25 39. 10. 10. 0.34

2 COMBINED AT

1+ c3050 1550. 13.42 484. 128. 123. 3.81

ROUTED TO
+ R3050 1507. 13.83 484. 127. 123. 3.81
+ 99.51 13.83

1+ HYDROGRAPH AT
3060 307. 12.42 44. 11. 11. 0.39

1+ 2 COMBINED AT
C3060A 1531. 13.75 527. 139. 134. 4.19

HYDROGRAPH AT
+ 3000 355. 12.33 53. 14. - 13. 0.38

1+ ROUTED TO
R3000 199. 13.17 53. 14. 13. 0.38

+ 98.78 13.17

1+ HYDROGRAPH AT
3010 158. 12.33 27. 7. 7. 0.16

2 COMBINED AT1+ C3010 255. 13.00 80. 21. 20. 0.55

HYDROGRAPH AT
+ 3020 262. 12.33 40. 11. 10. 0.31

1+ ROUTED TO
R3020 158. 13.08 40. 11. 10. 0.31

+ 98.65 13.08

1 HYDROGRAPH AT
+ 3030 246. 12.25 31. 8. 8. 0.22

2 COMBINED AT

1+ C3030A 292. 12.33 71. 19. 18. 0.53

2 COMBINED AT
+ C3030B 507. 12.33 151. 40. 38. 1.08

1+ ROUTED TO
R3030 466. 12.58 151. 40. 38. 1.08

+ 97.90 12.58

1+ HYDROGRAPH AT
3040 127. 12.25 19. 5. 5. 0.12

I
32
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I
1+ 2 COMBINED AT

C3040 554. 12.50 170. 44. 43. 1.20

ROUTED TO

I: R3040 547. 12.58 170. 44. 43. 1.20
98.48 12.58

2 COMBINED AT

1+ C3060B 1900. 13.67 696. 183. 176. 5.39

ROUTED TO
+ R3060 1885. 13.83 696. 183. 176. 5.39
+ 99.95 13.83

I HYDROGRAPH AT
+ 1340 1092. 12.58 199. 51. 49. 1.57

I: ROUTED TO
R1340 985. 12.92 199. 51. 49. 1-57

98.47 12.92

1+ HYDROGRAPH AT
3125 379. 12.42 55. 14. 13. 0.46

2 COMBINED AT
+ C3125 1142. 12.83 254. 65. 62. 2.03.

1+ ROUTED TO
R3125 1011. 13.33 253; 64. 62. 2.03

+ 99.20 13.33

1+ HYDROGRAPH AT
3130 146. 12.33 23. 6. 6. 0.21

2 COMBINED AT1+ C3130 1045. 13.33 276. 70. 68. 2.24

ROUTED TO
+ R3130 927. 13.92 275. 70. 68. 2.24

1+ 98.95 13.92

HYDROGRAPH AT
+ 3090 371- 12.42 56. 14. 14. 0.43

1+ 3 COMBINED AT
C3090A 2834. 13.83 1025. 268. 258. 8.06

HYDROGRAPH AT

1+ 3070 178. 12.58 49. 12. 12. 0.29

HYDROGRAPH AT
+ 3080 694. 12.42 134. 34. 33. 0.58

1+ 3 COMBINED AT
C3090B 3003. 13.83 1204. 314. 303. 8.93

ROUTED TO

I: R3090 2953. 14.17 1203. 313. 302. 8.93
99.64 14.17

HYDROGRAPH AT

1+ 3100 407. 12.58 81- 20. 20. 0.57

2 COMBINED AT
+ C3100 3009. 14.17 1283. 334. 321. 9.50

1+ HYDROGRAPH AT
3120 533. 12.50 107. 27. 26. 0.63

I
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I
1+ 2 COMBINED AT

C3120 3081. 14.08 1389. 361. 348. 10.13

1+ 2 COMBINED AT
C4510B 36762. 13.92 19227. 5331. 5135. 136.12

ROUTED TO
+ R4510 36544. 14.25 19069. 5319. 5123. 136.12

1+ 99.40 14.25

HYDROGRAPH AT
+ 4520 415. 12.75 96. 24. 23. 0.66

1+ 2 COMBINED AT
C4520 36631. 14.25 19112. 5342. 5146. 136.79

HYDROGRAPH AT

1+ 3135 54. 12.17 6. 1. 1. 0.05

ROUTED TO
+ R3135 29. 13.00 6. 1. 1. 0.05

1+ 95.73 13.00

HYDROGRAPHAT
+ 3140 308. 12.50 59. 16. 15. 0.44

1+ 2. COMBINED AT
C3140 311. 12.50 65. 17. 16. 0.49

ROUTED· TO

I: R3140 250. 13.25 64. 17: 16. 0.49
97.33 13.25

HYDROGRAPH AT
+ 3150 338. 12.67 79. 20. - 19. 0.57

1+ 2 COMBINED AT
C3150A 472. 13.08 143. 37. 35. 1.07

1+ 2 COMBINED AT
C3150B 36806. 14.25 19200. 5379. 5181. 137.85

ROUTED TO
+ R4520 36752. 14.33 19195. 5376. 5178. 137.85

1+ 99.74 14.33

HYDROGRAPH AT
+ 3160 372. 12.33 51. 13. 12. 0.41

1+ ROUTED TO
R3160 335. 12.58 51. 13. 12. 0.41

+ 97.94 12.58

1+ HYDROGRAPH AT
3170 428. 12.33 48. 13. 12. 0.40

2 COMBINED AT

1+ C3170 613. 12.42 98. 25. 25. 0.82

ROUTED TO
+ R3170 475. 13.17 98. 25. 24. 0.82

1+ 98.51 13.17

HYDROGRAPH AT
+ 3180 314. 12.50 76. 20. 20. 0.43

1+ 2 COMBINED AT
C3180A 668. 13.08 174. 46. 44. 1.24

I 34
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I
1+ HYDROGRAPH AT

1360 878. 12.25 91. 24. 24. 0.69

1+ HYDROGRAPH AT
3190 552. 12.25 58. 15. 14. 0.48

2 COMBINED AT
+ C3190 1430. 12.25 149. 39. 38. 1.16

1+ ROUTED TO
R3190 1111. 12.58 149. 39. 38. 1.16

+ 98.67 12.58

1+ HYDROGRAPH AT
3200 688. 12.33 87. 22. 22. 0.65

2 COMBINED AT

1+ C3200 1582. 12.58 237. 62. 59. 1.82

ROUTED TO
+ R3200 1524. 12.67 236. 62. 59. 1.82

1+ 98.56 12.67

HYDROGRAPH AT
+ 3210 154. 12.08 11. 3. 3. 0.10

1+ 2 COMBINED AT
C3210 1531. 12.67 247. 64. 62. 1.92

ROUTED TO

I: R3210 1427. 12.83 247. 64. 62. 1.92
99.31 12.83

HYDROGRAPH AT
+ 3220A 260. 12.25 25. 7. - 6. 0.24

1+ 2 COMBINED AT
C3220A 1474. 12.83 272. 71. 68. 2.16

1+ ROUTED TO
S3220A 1474. 12.83 272. 71. 68. 2.16

ROUTED TO
+ R3220A 1306. 13.17 272. 71. 68. 2.16

1+ 99.36 13.17

HYDROGRAPH AT
+ 3220B 365. 12.33 37. 9. 9. 0.39

1+ 2 COMBINED AT
C3220B 1342. 13.08 310. 80. 77. 2.55

2 COMBINED AT1+ C3180B 2009. 13.08 484. 126. 121. 3.80

ROUTED TO
+ R3220B 1743. 13.75 483. 125. 121. 3.80

1+ 99.70 13.75

HYDROGRAPH AT
+ 3230 210. 12.50 42. 11. 10. 0.36

1+ 2 COMBINED AT
C3230A 1796. 13.75 524. 136. 131. 4.16

HYDROGRAPH AT

1+ 3240 58. 12.33 8. 2. 2. 0.08

I
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1,+ ROUTED TO

R3240 51. 12.50 8. 2. 2. 0.08
+ 97.68 12.50

1+ HYDROGRAPH AT
3250A 88. 12.25 10. 3. 2. 0.08

2 COMBINED AT

1+ C3250A 112. 12.25 18. 5. 4. 0.16

ROUTED TO
+ S3050A 112. 12.25 18. 5. 4. 0.16

1+ ROUTED TO
R3250A 73. 12.92 17. 5. 4. 0.16

+ 97.93 12.92

1+ HYDROGRAPH AT
3250B 175. 12.50 33. 8. 8. 0.32

2 COMBINED AT

1+ C3250B 212. 12.58 50. 13. 12. 0.47

ROUTED TO
+ R3250B 176. 13.25 50. 13. 12. 0.47
+ 98.43 13.25

1+ 2 COMBINED AT
C3230B 1937. 13.67 574. 149. 143. 4.63

I: ROUTED TO
R3230 1934. 13.75 574. 149. 143. 4.63

99.54 13.75

1+ HYDROGRAPH AT
4530 32. 12.33 4. 1. 1. 0.05

2 COMBINED AT
+ C4530A 1937. 13.75 579. 150. 144. 4.69

1+ 2 COMBINED AT
C4530B 38173. 14.25 19671. 5526. 5322. 142.54

I *** NORMAL END OF HEC-1 ***

I
I
I
I
I
I 36
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I

LOSS PARAMETERS FOR SUBBASIN: 3130
=================

Soil Survey Used Aguila/Carefree

II XKSAT
=======

II:::_~:::_--~~~~;----_:_~~::_---_:~~~~--------~~~~~~~
33 45.720 33.9 0.23 0

I 98 89.240 66.1 0.37 0
'----------------------------------------------------
TOTAL = 134.960 Acres XKSAT = 0.31 %Rock = 0

IDTHETA
========
Dry =

I Normal =
Wet =

0.35
0.25
0.00

PSIF = 4.45

% EFFECTIVE IMP. = 2

INPUT VALUES FOR MCUHPl PROGRAM

IsijBBAsIN---A;~;--L~~~th---Kb---si~~~--IA---DTHETA--PSIF--XKSAT--RTIMP-
sq.mi. mi. ft/mi in. adj. %

I~~~~=~::
AREA LAND USE %Area DTHETA %Veg. RTIMP% IA Kn Kb Kb

I Acres Type condition cover in. Type
---------------------------------------------------------------------------
127.570 Desert 94.5 DRY 25 0 0.35 0.03 Low 0.05

OPEN DRY 10 0 0.10 - 0.02 Min

I V.L.D.R NORMAL 30 5 0.30 0.05 Low
0.210 L.D.R. 0.2 NORMAL 50 15 0.30 0.05 Low 0.09

M.D.R. NORMAL 50 30 0.25 0.05 Low

I 7.180 M.F.R. 5.3 NORMAL 50 45 0.25 0.05 Low 0.07
Ind NORMAL 60 55 0.15 0.03 Min
Comm NORMAL 75 80 0.10 0.02 Min
Park NORMAL 90 0 0.20 0.10 Hi

II --~~~~:~~-----------~~~~~~------~~------~~----~:~~ ~:~~ __~~ _
134.96 = Total Area Avg. = 26 2% 0.340

IIPERCENT OF SUBBASIN DRY = 94.0 %
NORMAL = 6.0 %II WET = 0.0 %

SUBBASIN DTHETA WEIGHTED BY LAND USE = 0.34

IISUBBASIN XKSAT ADJUSTED FOR VEG. = 0.37

IMPERVIOUS AREA: URBAN @ 100 %effective = 2II ROCK OUTCROP @__ ~~~_:_:~~:~~~~:_: __~__

I

I



13130 0.211 1.500 0.051 97.0 0.34 0.34 4.45 0.37 2
-----------------------------------------------------------------------



LOSS PARAMETERS FOR SUBBASIN: 3090

Kn Kb Kb
Type

=================

PSIF = 5.600.38
0.25
0.00

I
I

Soil Survey Used Aguila/Carefree

IXKSAT
=======
Map Unit AREA %Area XKSAT %Rock

II-----------~:::~-----------------------------~~:::~~12 12.200 4.4 0.01 0

I 44 63.840 23.0 0.03 0
98 200.420 72.3 0.37 0
110 0.890 0.3 0.13 0

I;:O;:AL-:--277~350-A~;;;----XKSA;:-:-o~i8--%R~~k-:--O--

DTHETA
10;;=:===

Normal =

I wet =

LAND USE

.I==AREA==LAND USE %Area DTHETA %Veg. RTIMP% IA
Acres Type condition cover in.
---------------------------------------------------------~-----------------

I

1217.240 Desert 78.3 DRY 25 0 0.35 0.03 Low 0.05
OPEN DRY 10 0 0.10 0.02 Min
V.L.D.R NORMAL 30 5 0.30 0.05 Low

I
51.030 L.D.R. 18.4 NORMAL 50 15 0.30 0.05 Low 0.06

. M.D.R. NORMAL 50 30 0.25 0.05 Low
9.080 M.F.R. 3.3 NORMAL 50 45 0.25 0.05 Low 0.07

Ind NORMAL 60 55 0.15 0.03 Min
Comm 'NORMAL 75 80 0.10 0.02 Min
Park NORMAL 90 0 0.20 0.10 Hi
RowCrop NORMAL 85 0 0.50 0.10 Hi

11277~35-:-;:~t;i-A;;;------------A~~~-:---30-----4%---O~340------------------

I
PERCENT OF SUBBASIN DRY = 78.0 %

NORMAL = 22.0 %
WET = 0.0 %

IIfUBBASIN DTHETA WEIGHTED BY LAND USE = 0.35

SUBBASIN XKSAT ADJUSTED FOR VEG. = 0.22

IIIMPERVIOUS AREA: URBAN @ 100 %effective = 4
ROCK OUTCROP @ 100 %effective = 0

I % EFFECTIVE IMP. = 4

I INPUT VALUES FOR MCUHPI PROGRAM
---------------------------------------------------------------------

SUBBASIN Area Length Kb Slope IA DTHETA PSIF XKSAT RTIMP

Il



--------------------------_._------------------------------------------I sq.mi. mi. ft/mi in. adj. %

3090 0.433 1.840 0.046 84.0 0.34 0.35 5.60 0.22 4
I-------------------------------~--------~------------------------------

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



LOSS PARAMETERS FOR SUBBASIN: 3080
=================

Aguila/Carefree

=======
Map Unit AREA %Area XKSAT %Rock

I Acres Outcrop
-----------------------------------------------------
3 5.680 1.5 0.58 0

I 12 267.580 71.8 0.01 0
96 22.770 6.1 0.07 0
98 2.000 0.5 0.37 0

I
110 30.740 8.3 0.13 0

. 112 43.800 11.8 0.39 0
----------------------------------------------------

I
TOTAL = 372.570 Acres XKSAT = 0.02 %Rock = 0

DTHETA
========

PSIF = 11.200.19
0.10
0.00

I
I
I

l Ory =
Normal =
Wet =

I~~~~=~~~
AREA LAND USE % Area DTHETA %Veg. RTIMP% IA -Kn Kb Kb

I Acres Type condition cover in. Type
- '-------~-------~-------------,-------------~--------- ------------------------

372.570 Desert 100. DRY 25 0 0.35 0.03 Low 0.04
OPEN DRY 10 0 0.10 0.02 Min
V.L.D.R NORMAL 30 5 0.30 0.05 Low
L.D.R. NORMAL 50 15 0.30 0.05 Low
M.D.R. NORMAL 5030 0.25 0.05 Low
M.F.R. NORMAL 50 45 0.25 0.05 Low
Ind NORMAL 60 550.15 0.03 Min
Comm NORMAL 75 80 0.10 0.02 Min
Park NORMAL 90 0 0.20 0.10 Hi
RowCrop NORMAL 85 0 0.50 0.10 Hi

---------------------------------------------------------------------------

DRY = 100. %
NORMAL = 0.0 %
WET = 0.0 %

0.3500%25

0.19

0.02

Avg. =11372.57 = Total Area

PERCENT OF SUBBASIN

I
SUBBASIN DTHETA WEIGHTED BY LAND USE =

IISUBBASIN XKSAT ADJUSTED FOR VEG. =

t
IMPERVIOUS AREA: URBAN @ 100 %effective = 0

ROCK OUTCROP @ 100 %effective = 0

I
I

%EFFECTIVE IMP. = 0

INPUT VALUES FOR MCUHP1 PROGRAM



1----------------------------------------------------------------------
SUBBASIN Area Length Kb Slope IA DTHETA PSIF XKSAT RTIMP

sq.mi. mi. ft/mi in. adj. %

I ------------------------------~---------------------------------------
3080 0.582 1.950 0.045 67.0 0.35 0.19 11.20 0.02 0

1
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



=================
LOSS PARAMETERS FOR SUBBASIN: 3070

I
I

Soil Survey Used Aguila/Carefree

IXKSAT
=======
Map Unit AREA %Area XKSAT %Rock

I Acres Outcrop
---------------~-----------------------------,-------
12 27.160 14.7 0.01 0

I 44 70.790 38.4 0.03 0
96 51.760 28.1 0.07 0
110 20.200 11.0 0.13 01112 14.300 7.8 0.39 0

TOTAL-:--i84~2io-A~;;;----XKSAT-:-O~05--%R~~k-:--O--

I=~~~:~~=
Dry =

I Norma1 =
. Wet =

0.27
0.15
0.00

PSIF = 8.80

%EFFECTIVE IMP. = 0

IFUBBASIN XKSAT ADJUSTED FOR VEG. =

IMPERVIOUS AREA: URBAN @ 100 %effective = 0
ROCK OUTCROP @ 100 %effective = 0

I
I INPUT VALUES FOR MCUHP1 PROGRAM

----------------------------------------------------------------------

I

LAND USE

II==AREA==LAND USE %Area DTHETA %Veg. RTIMP%!A Kn Kb Kb
Acres Type condition cover In. Type

1_--------------------------------------------------------------------------
184.210 Desert 100. DRY 25 0 0.35 0.03 Low 0.05

OPEN DRY 10 0 0.10 0.02 Min

I
V.L.D.R NORMAL 30 5 0.30 0.05 Low
L.D.R. NORMAL 50 15 0.30 0.05 Low
M.D.R. NORMAL 50 30 0.25 0.05 Low
M.F.R. NORMAL 50 45 0.25 0.05 Low

l Ind NORMAL 60 55 ·0.15 0.03 Min
Comm NORMAL 75 80 0.10 0.02 Min
Park NORMAL 90 0 0.20 0.10 Hi

II--------~~~~:~~-----------~~~~------~:_------~----~::~---~:~~--~~--------
184.21 = Total Area Avg. = 25 0% 0.350

IIPERCENT OF SUBBASIN DRY = 100. %
NORMAL = 0.0 %
WET = 0.0 %

IIsUBBASIN DTHETA WEIGHTED BY LAND USE = 0.27

0.06



IbUBBASIN Area length Kb Slope IA DTHETA PSIF XKSAT RTIMP
sq.mi. mi. ft/mi in. adj. %

1[---------------------------------------------------------------------
!r070 0.288 2.500 0.049 76.0 0.35 0.27 8.80 0.06 0

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



I
I

LOSS PARAMETERS FOR SUBBASIN: 3100
=================

Soil Survey Used Agui la/Carefree

IKSAT
=======

rap Unit AREA
Acres

%Area XKSAT %Rock
Outcrop

Kb

PSIF = 7.000.35
0.15
0.00

--~~.~:~~=
II(jry =
.N..ormal =ret =

LAND USE

It=AREA==LAND USE %Area DTHETA %Veg. RTIMP% IA Kn Kb
Acres Type condition cover in. _ Type

1f62~iio-D;;;;t-----99~O---DRY---------25-------0----0~35---0~03--l~~--O~04-
OPEN DRY 10 0 0.10 0.02 Min
V.L.D.R NORMAL 30 5 0.30 0.05 Low

I L.D.R. NORMAL 50 15 0.30 0.05 Low
M.D.R. NORMAL 50 30 0.25 0.05 Low
M.F.R. NORMAL 50 45 0.25 0.05 Low

I
3.,520 Ind 1.0 NORMAL 60 55 0.15 0.03 Min 0.04

Comm 'NORMAL 75 80 0.10 0.02 Min
Park NORMAL 90 0 0.20 0.10 Hi
RowCrop NORMAL 85 0 0.50 0.10 Hi

1--------------------------------------------------------------------------
65.63 = Total Area Avg. = 25 1% 0.350

IfERCENT OF SUBBASIN DRY = 99.0 %
NORMAL = 1.0 %
WET = 0.0 %

~UBBASIN DTHETA WEIGHTED BY LAND USE = 0.35

.rUBBASIN XKSAT ADJUSTED FOR VEG. = 0.12

IlMPERVIOUS AREA: URBAN @ 100 %effective = 1
ROCK OUTCROP @ 100 %effective = 0

I %EFFECTIVE IMP. = 1

II INPUT VALUES FOR MCUHPI PROGRAM
----------------------------------------------------------------------

IfUBBASIN Area Length Kb Slope IA DTHETA PSIF XKSAT RTIMP



----~------------,----------------------~~~~~~~---~~-----~-------------

I sq.mi. mi. ft/mi in. adj. %

II~~~~-------~:~~~--~:::~--~:~~~---~~:~--~:~~--~::~---~:~~---~:~~-----~-

I
I
I
I
I
;1

I
I
I
I
I
I
I
II

I
I
I



I
I

LOSS PARAMETERS FOR SUBBASIN: 3120
=================

Soil Survey Used Aguila/Carefree

IxKSAT
--------------

rap Unit AREA
Acres

%Area XKSAT %Rock
Outcrop

1
3 13 .510 3.4 0.58 0
12 36.330 9.1 0.01 0
44 197.820 49.3 0.03 0
98 33.490 8.3 0.37 0

1110 120.130 29.9 0.13 0
----------------------------------------------------
TOTAL = 401.280 Acres XKSAT = 0.06 %Rock = 0

I DTHETA
========
Dry =

.orma1 =

.et =

0.29
0.15
0.00

PSIF = 8.40

% EFFECTIVE IMP. = 3

J~~~=~~:
AREA LAND USE %Area DTHETA %Veg. RTIMP% IA Kn Kb Kb

Acres Type condition cover in. - Type
11---------------------------------------------------------------------------
~48.770 Desert 86.9 DRY 25 0 0.35 0.03 Low 0.05

OPEN DRY 10 0 0.10 0.02 Min

I V.L.D.R NORMAL 30 5 0.30 0.05 Low
41.780 L.D.R. 10.4 NORMAL 50 15 0.30 0.05 Low 0.06

M.D.R. NORMAL 50 30 0.25 0.05 Low

I
0.3.60 M.F.R. 0.1 NORMAL 50 45 0.25 0.05 Low 0.09

10.370 Ind 2.6· NORMAL 60 55 0.15 0.03 Min 0.03
Comm NORMAL 75 80 0.10 0.02 Min
Park NORMAL 90 0 0.20 0.10 Hi

I RowCrop NORMAL 85 0 0.50 0.10 Hi
- --------------------------------------------------------------------------
401.28 = Total Area Avg. = 28 3% 0.340

~ERCENT OF SUBBASIN DRY = 87.0 %
NORMAL = 13.0 %

II WET = 0.0 %

~UBBASIN DTHETA WEIGHTED BY LAND USE = 0.27

IUBBASIN XKSAT ADJUSTED FOR VEG .. = 0.07

IMPERVIOUS AREA: URBAN @ 100 %effective = 3II ROCK OUTCROP @ __ ~~~_~_:~~:::~~:_: __ ~__

II INPUT VALUES FOR MCUHP1 PROGRAM
----------------------------------------------------------------------

I



!bUBBASIN Area Length Kb Slope IA DTHETA PSIF XKSAT RTIMP
sq.mi. mi. ft/mi in. adj. %

1----------------------------------------------------------------------
120 0.627 2.580 0.044 74.0 0.34 0.27 8.40 0.07 3

-----------------------------------------------------------------------

I
I
I

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



I
I

LOSS PARAMETERS FOR SUBBASIN: 3135
=================

Soil Survey Used Aguila/Carefree

IxKSAT
=======

Il::_~::: ~~~;~ :_~::: ::~~~ ~~~~~;~
33 19.130 57.3 0.23 0

198 14.240 42.7 0.37 0
---------------------------~------------------------
TOTAL = 33.370 Acres XKSAT = 0.28 %Rock = 0

I DTHETA
========

~
rY =
orma1 =
et =

0.35
0.25
0.00

PSIF = 4.60

l~~~=~::
AREA LAND USE %Area DTHETA %Veg. RTIMP% IA Kn Kb KbI Acres Type condition cover in. Type

-33~370-D~;;;t-----ioo~---DRy---------25-------0----0~35---0~03--L~~--O~06-
OPEN DRY 10 0 0.10 -0.02 Min

I V. L. D. R NORMAL 30 5 0.30 0•05 Low
L.D.R. NORMAL 50 15 0.30 0.05 Low
M.D.R. NORMAL 50 30 0.25 0.05 Low

1 M. F. R. NORMAL 50 45 0. 25 0. 05 Low
Ind NORMAL 60 55 0.15 0.03 Min
Comm NORMAL 75 80 0.10 0.02 Min
Park NORMAL 90 0 0.20 0.10 Hi

I --~~~~~~~-----------~~~~~:_-----~:_------~----~::~ ~:~~ __ ~~ _
0.3500%25

%EFFECTIVE IMP. = 0

Avg. =33.370 = Total Area

IbERCENT OF SUBBASIN

INPUT VALUES FOR MCUHPI PROGRAM

lfuBBAsiN---A;;;--L;~~th---Kb---si~~;--iA---DTHETA--psiF--XKSAT~-RTiMP-
sq.mi. mi. ft/mi in. adj. %

DRY = 100. %
NORMAL = 0.0 %

II WET = 0.0 %

~UBBASIN DTHETA WEIGHTED BY LAND USE = 0.35

~UBBASIN XKSAT ADJUSTED FOR VEG. = 0.33

IMPERVIOUS AREA: URBAN @ 100 %effective = aI ROCK OUTCROP @ __ ~~~_~_::::::~~:_:__ ~ __

I

I



13135 0.052 0.570 0.059 88.0 0.35 0.35 4.60 0.33 0

1
I
1
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



I
I

LOSS PARAMETERS FOR SUBBASIN: 3140
==========~======

Soil Survey Used Aguila/Carefree

IXKSAT
=======

rap Unit AREA
Acres

%Area XKSAT %Rock
Outcrop

1
12
44
98

36.240
32.410

212.640

12.9
11.5
75.6

0.01
0.03
0.37

o
o
o

ITOTAL = 281.290 Acres

DTHETA

10;;=:=== 0.39
Normal = 0.25
Wet = 0.00

lLANO USE

XKSAT = 0.17 %Rock = 0

PSIF = 5.70

Kb
========

I
AREA LAND USE %Area DTHETA %Veg. RTIMP% IA Kn Kb

Acres Type condition cover in. Type
---------------------------------------------------------------------------

.i38.930 Desert 84.9 DRY 25 0 0.35 -0.03 Low 0.05
II OPEN DRY 10 0 0.10 0.02 Min

V.L.D.R NORMAL 30 5 0.30 0.05 Low
25.120 L.D.R. 8.9 NORMAL 50 15 0.30 0.05 Low 0.06

1 M.D.R. NORMAL 50 30 0.25 0.05 Low
M.F.R. NORMAL 50 45 0.25 0.05 Low
Ind NORMAL 60 55 0.15 0.03 Min

117.240 Comm 6.1 NORMAL 75 80 0.10 0.02 Min 0.03
Park NORMAL 90 0 0.20 0.10 Hi
RowCrop NORMAL 85 0 0.50 0.10 Hi

---------------------------------------------------------------------------
!t81.29 = Total Area Avg. = 28 6% 0.330

PERCENT OF SUBBASIN DRY = 85.0 %

1 NORMAL = 15.0 %
WET = 0.0 %

ItUBBASIN DTHETA WEIGHTED BY LAND USE = 0.37

~UBBASIN XKSAT ADJUSTED FOR VEG. = 0.20

I MPERVIOUS AREA: URBAN @ 100 %effective = 6
ROCK OUTCROP @ 100 %effective = 0

I %EFFECTIVE IMP. = 6

I

INPUT VALUES FOR MCUHPI PROGRAM
IL----------------------------------------------- ----------------
IIsUBBASIN Area Length Kb Slope IA DTHETA PSIF XKSATRTIMP

sq. mi. mi. ft/mi in. adj. %



1---------------------------------------~--7---------------------------
3140 0.440 2.250 0.044 78.0 0.33 0.37 5.70 0.20 6

1-----------------------------------------------------------------------

1
1
1
I
I
I
I
I
I
I
I
I
I
I
I
I
I



1
1

LOSS PARAMETERS FOR SUBBASIN: 3150
=================

Soil Survey Used Aguila/Carefree

IKSAT
=======

rap Unit AREA
Acres

%Area XKSAT %Rock
Outcrop

----------------------------------------------------
3

112
110

125.020
96.270

147.010

33.9
26.1
39.9

0.58
0.01
0.13

o
o
o

----------------------------------------------------
IfOTAL = 368.300 Acres

DTHETA
Ih;;=:=== 0.36
-Normal = 0.17

.r::D=USE D.OO

XKSAT = 0.11 %Rock = 0

PSIF = 6.80

========

I' AREA LAND USE %Area DTHETA
Acres Type condition

%Veg. RTIMP% IA
cover in.

Kn Kb
Type

Kb

I
1

---------------------------------------------------------------------------
1i364.980 Desert 99.1 DRY 25 0 0.35 - 0.03 Low 0.04
II OPEN DRY 10 0 0.10 0.02 Min

V.L.D.R NORMAL 30 5 0.30 0.05 Low
L.D.R. NORMAL 50 15 0.30 0.05 Low
M.D. R. NORMAL 50 30 0.25 0.05 Low
M.F.R. NORMAL 50 45 0.25 0.05 Low

3.320 Ind 0.9 NORMAL 60 55 0.15 0.03 Min 0.04
Carom NORMAL 75 80 0.10 0.02 Min
Park NORMAL 90 0 0.20 0.10 Hi
RowCrop NORMAL 85 0 0.50 0.10 Hi

1f68~30-:-T~i~i-A;;~------------A~~~-:---25-----0%---0~350------------------

PERCENT OF SUBBASIN DRY = 99.0 %

I NORMAL = 1.0 %
WET = 0.0 %

IfUBBASIN DTHETA WEIGHTED BY LAND USE = 0.36

I\UBBASIN XKSAT ADJUSTED FOR VEG. = 0.13

I MPERVIOUS AREA: URBAN @ 100 %effective = 0
ROCK OUTCROP @ 100 %effective = 0

I %EFFECTIVE IMP. = 0

I
~

INPUT VALUES FOR MCUHP1 PROGRAM '

uBBASIN---A;;;--L;~~ih---Kb---si~~;--IA---DTHETA--PSIF--XKSAT--RTIMP-
sq.mi. mi. ft/mi in. adj. %



1---------------------------------------:--:---------------------------
3150 0.575 2.520 0.045 50.0 0.35 0.36 6.80 0.13 0

11-----------------------------------------------------------------------

II
I
I
II
1
I
I
I
I
I
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I
I
I
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I
I



I
I

LOSS PARAMETERS FOR SUBBASIN: 3160
=================

Soil Survey Used Aguila/Carefree

IKSAT
=======

rap Unit

1
33
96
98

AREA
Acres

174.500
58.090
32.050

%Area

65.9
22.0
12.1

XKSAT

0.23
0.07
0.37

%Rock
Outcrop

o
o
o

0.38
0.25
0.00

IfOTAL = 264.640 Acres

DTHETA

~
=======

ry =
ormal =

Wet =

lAND USE

XKSAT = 0.19 %Rock = 0

PSIF = 5.40

========

I AREA LAND USE %Area DTHETA
Acres Type condition

%Veg. RTIMP% IA
cover in.

Kn Kb
Type

Kb

154.690 Desert 96.2 DRY 25 0 0.35 0.03 Low 0.05
OPEN DRY 10 0 0.10 0.02 Min
V.L.D.R NORMAL 30 5 0.30 0.05 Low

9.950 L.D.R. 3.8 NORMAL 50 15 0.30 0.05 Low 0.07

I M.D.R. NORMAL 50 30 0.25 0.05 Low
M.F.R. NORMAL 50 45 0.25 0.05 Low
Ind NORMAL 60 55 0.15 0.03 Min

I Comm NORMAL 75 80 0.10 0.02 Min
Park NORMAL 90 0 0.20 0.10 Hi
RowCrop NORMAL 85 0 0.50 0.10 Hi

----------------------------------------------------------------------------
1t64.64 = Total Area Avg. = 26 1% 0.350

PERCENT OF SUBBASIN DRY = 96.0 %

I NORMAL = 4.0 %
WET = 0.0 %

IfUBBASIN DTHETA WEIGHTED BY LAND USE = 0.37

~UBBASIN XKSAT ADJUSTED FOR VEG. = 0.22

I MPERVIOUS AREA: URBAN @ 100 %effective = 1
ROCK OUTCROP @ 100 %effective = 0

I %EFFECTIVE IMP. = 1

I'

INPUT VALUES FOR MCUHPI PROGRAM

. UBBASiN- --A;;;--L;~~th- --Kb- --Sl~~;--iA ---DTHETA--psiF--XK.SAT- -RTiMP-
sq. mi. mi. ft/mi in. adj. %



~---------------------------------------------------------------------
3160 0.414 1.860 0.047 110.0 0.35 0.37 5.40 0.22 1

If----------------------------------------------------------------------

I
I
I
I
I
I
I
I
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I
I



1
1

LOSS PARAMETERS FOR SUBBASIN: 3170
=================

Soil Survey Used Aguila/Carefree

LKSAT
=======

rap Unit AREA
Acres

%Area XKSAT % Rock
Outcrop

1
6 20.170 7.8 0.62 0
33 87.470 33.8 0.23 0
44 6.250 2.4 0.03 0
96 2.550 1.0 0.07 0

198 142.260 55.0 0.37 0
--~-------------------------------------------------
TOTAL = 258.700 Acres XKSAT = 0.30 %Rock = 0

I DTHETA
========

~
rY =

. ormal =
et =

0.35
0.25
0.00

PSIF = 4.50

%EFFECTIVE IMP. = 6

II

t~~~=~~:
AREA LAND USE %Area DTHETA %Veg. RTIMP% IA Kn Kb Kb

__Acres Type condition cover in. - Type

~5i~64o-D;;;;t-----5~~6---DRY---------25-------0----0~35---0~03--L~~--O~05-

OPEN DRY 10 0 0.10 0.02 Min

I V.L.D.R NORMAL 30 5 0.30 0.05 Low
07.060 L.D.R. 41.4 NORMAL 50 15 0.30 0.05 Low 0.05

M.D.R. NORMAL 50 30 0.25 0.05 Low
M.F.R. NORMAL 50 45 0.25 0.05 Low
Ind NORMAL 60 55 0.15 0.03 Min
Comm NORMAL 75 80 0.10 0.02 Min
Park NORMAL 90· 0 0.20 0.10 Hi

l ~~~~~~~ ~~~~~ ~~ ~ ~~~~---~~~~--~~--------
258.70 = Total Area Avg. = 34 6% 0.330

~ERCENTOF SUBBASIN DRY = 59.0 %
NORMAL = 41.0 %

II WET = 0.0 %

~UBBASIN DTHETA WEIGHTED BY LAND USE = 0.31

!tUBBASIN XKSAT ADJUSTED FOR VEG. = 0.38

IMPERVIOUS AREA: URBAN @ 100 %effective = 6II ROCK OUTCROP @ __ ~~~_:_:~~::~~~:_: __ ~ __

II INPUT VALUES FOR MCUHP1 PROGRAM
-----------------------------------------------------------------------

II



ILUBBASIN Area Length Kb Slope IA DTHETA PSIF XKSAT RTIMP
sq. mi. mi. ft/mi in. adj. %

l3i7o-------o~404--i~250--0~047---80~O--O:;3--~~3i---4~50---0~38-----6-

I
I
I
I
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I
I
I
I
I



I
I LOSS PARAMETERS FOR SUBBASIN: 3180

=================

.roil Survey Used Aguila/Carefree

IxKSAT
=======

rap Unit AREA
Acres

%Area XKSAT %Rock
Outcrop

112 22.860 8.4 0.01 0
44 141.210 51.9 0.03 0
98 62.990 23.1 0.37 0
110 11.870 4.4 0.13 0

II_~~~__ ---_:::~~~------~~::_-------~:~~-----------~--
TOTAL = 272.330 Acres XKSAT = 0.07 %Rock = 0

I DTHETA
========

~
rY =
ormal =
et =

0.30
0.15
0.00

PSIF = 8.00

l~~~=~::
AREA LAND USE %Area DTHETA %Veg. RTIMP% IA Kn Kb Kb

I Acres Type condition cover in. - Type
-----------------------~--------------------------------------------------

207.720 Desert 76.3 DRY 25 0 0.35 0.03 Low 0.05
OPEN DRY 10 0 0.10 0.02 Min

I V. L. D. R NORMAL 30 5 0.30 0.05 Low
35.400 L.D.R. 13.0 NORMAL 50 15 0.30 0.05 Low 0.06

M.D.R. NORMAL 50 30 0.25 0.05 Low

I M.F.R. NORMAL 50 45 0.25 0.05 Low
Ind NORMAL 60 55 0.15 0.03 Min

29.210 Comm 10.7 NORMAL 75 80 0.10 0.02 Min 0.03

I
Park NORMAL 90 0 0.20 0.10 Hi
RowCrop NORMAL 85 0 0.50 0.10 Hi

---------------------------------------------------------------------------
0.32011%29Avg. =

DRY = 76.0 %
NORMAL = 24.0 %
WET = 0.0 %

i 72.33 = Total Area

ERCENT OF SUBBASIN

I
SUBBASIN DTHETA WEIGHTED BY LAND USE = 0.26

~UBBASIN XKSAT ADJUSTED FOR VEG. = 0.08

IMPERVIOUS AREA: URBAN @ 100 %effective = 11
ROCK OUTCROP @ 100 %effective = 0

------------------------
% EFFECTIVE IMP. = 11

INPUT VALUES FOR MCUHPI PROGRAM
I
1---------------------------------------------------------------------



ISUBBASIN Area Length Kb Slope IA DTHETA PSIF XKSAT RTIMP
sq.mi. mi. ft/mi in. adj. %

13i8o-------o~426--2~6io--O~044---1~~O--O~32--0~26---8~OO---O~o8----ii-_______________________________________ M_~_~~ _

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



I
I LOSS PARAMETERS FOR SUBBASIN: 1360

=================

I
soi1 Survey Used Agui 1a/Carefree

XKSAT
=======rap Unit AREA

Acres
%Area XKSAT %Rock

Outcrop

I
33 335.250 76.2 0.23 0
61 12.010 2.7 0.15 0
63 87.000 19.8 0.14 25
96 5.520 1.3 0.07 0

.----------------------------------------------------
IhOTAL = 439.780 Acres XKSAT = 0.20 %Rock = 5

Kb

PSIF = 5.300.37
0.25
0.00

II=~~~:~~=
Dry =

.,N,ormal =
ret =

LAND USE

It=AREA==LAND USE %Area DTHETA %Veg. RTIMP% IA Kn Kb
Acres Type condition cover in. Type

~i4~5io-D;;;;t-----94~3---DRy---------25-------0----0~35---0~03--L~~--O~04-

OPEN DRY 10 0 0.10 0.02 Min
V.L.D.R NORMAL 30 5 0.30 0.05 Low

111.330 L.D.R. 2.6 NORMAL 50 15 0.30 0.05 Low 0.07
M.D.R. NORMAL 50 30 0.25 0.05 Low
M.F.R. NORMAL 50 45 0.25 0.05 Low

1 Ind NORMAL 60 55 0.15 0.03 Min
13.940 Comm 3.2 NORMAL 75 80 0.10 0.02 Min 0.03

Park NORMAL 90 0 0.20 0.10 Hi
RowCrop NORMAL 85 0 0.50 0.10 Hi

IL--------------------------------------------------------------------------
~39.78 = Total Area Avg. = 26 3% 0.340

IfERCENT OF SUBBASIN DRY = 94.0 %
NORMAL = 6.0 %
WET = 0.0 %

!bUBBASIN DTHETA WEIGHTED BY LAND USE = 0.36

ItUBBASIN XKSAT ADJUSTED FOR VEG. = 0.24

~MPERVIOUS AREA: URBAN @ 100 %effective = 3
ROCK OUTCROP @ 100 %effective = 5

%EFFECTIVE IMP. = 8I
II INPUT VALUES FOR MCUHP1 PROGRAM

iUBBASIN Area Length Kb Slope IA DTHETA PSIF XKSAT RTIMP



I sq.mi. mi. ft/mi in. adj. %

1
1360 0.687 2.060 0.043 239.0 0.34 0.36 5.30 0.24 8
--------------------------~'-------------------------- ------------------

I
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I
I



I
1

LOSS PARAMETERS FOR SUBBASIN: 3190
=================

Soil Survey Used Aguila/Carefree

IXKSAT
=======

rap Unit AREA
Acres

%Area XKSAT %Rock
Outcrop

I
6 51.690 17.0 0.62 0
33 156.740 .51.4 0.23 0
63 10.890 3.6 0.14 25
96 85.500 28.0 0.07 0

1----------------------------------------------------
TOTAL = 304.820 Acres XKSAT = 0.19 %Rock = 1

Kb

PSIF = 5.400.38
0.25
0.00

I

II=~~~:~~=
Dry =

I
Norma1 =
Wet =

LAND USE

It=AREA==LAND USE %Area DTHETA %Veg. RTIMP% IA Kn Kb
Acres Type condition cover in. _ Type

1_--------------------------------------------------------------------------
282.680 Desert 92.7 DRY 25 0 0.35 0.03 Low 0.05

OPEN DRY 10 0 0.10 0.02 Min
V.L.D.R NORMAL 30 5 0.30 0.05 Low

122.140 L.D.R. 7.3 NORMAL 50 15 0.30 0.05 Low 0.06
M.D.R. NORMAL 50 30 0.25 0.05 Low
M.F.R. NORMAL 50 45 0.25 0.05 Low
Ind NORMAL 60 55 0.15 0.03 Min
Comm NORMAL 75 80 0.10 0.02 Min
Park NORMAL 90 0 0.20 0.10 Hi
RowCrop NORMAL 85 0 0.50 0.10 Hi

~04~82-:-T~t;1-A;;;------------A~~~-:---27-----i%---0~350------------------

IIPERCENT OF SUBBASIN DRY = 93.0 %
NORMAL = 7.0 %
WET = 0.0 %

~UBBASIN DTHETA WEIGHTED BY LAND USE = 0.37

ifUBBASIN XKSAT ADJUSTED FOR VEG. = 0.23

~MPERVIOUS AREA: URBAN @ 100 %effective = 1
ROCK OUTCROP @ 100 %effective = 1

I %EFFECTIVE IMP. = 2

II INPUT VALUES FOR MCUHPI PROGRAM
----------------------------------------------------------------------

IiUBBASIN Area length Kb Slope IA DTHETA PSIF XKSAT RTIMP



I sq. mi. mi. ft/mi in. adj. %
----------------------------------------------------------------------

1
3190 0.476 1.880 0.046 225.4 0.35 0.37 5.40 0.23 2
-------~----,---------------------------~---~~-------- ------------------
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I
I

LOSS PARAMETERS FOR SUBBASIN: 3200
=================

.roil Survey Used Aguila/Carefree

IKSAT
=======rap Unit AREA

Acres
%Area XKSAT %Rock

Outcrop

1
6 68.500 16.3 0.62 0
33 42.310 10.1 0.23 0
44 1.700 0.4 0.03 0
96 255.840 61.1 0.07 0

198 50.660 12.1 0.37 0
---------------------------------_._----------------

TOTAL = 419.010 Acres XKSAT = 0.14 %Rock = 0

IDTHETA
========

~
rY =
ormal =
et =

0.39
0.23
0.00

PSIF = 6.20

I~~~=~::
AREA LAND USE %Area DTHETA %Veg. RTIMP% IA Kn Kb Kb

I.Acres Type condi t ion cover in. - Type
~60~280-D~;~;t-----86~O---DRy---------25-------0----0~j5---o~oj--L~~--O~04-

OPEN DRY 10 0 0.10 0.02 Min

I V. L. D. R NORMAL 30 5 0.30 0.05 Low
51.660 L.D.R. 12.3 NORMAL 50 15 0.30 0.05 Low 0.06

M.D.R. NORMAL 50 30 0.25 0.05 Low

1 M. F. R. NORMAL 50 45 0.25 0.05 Low
Ind NORMAL 60 55 0.15 0.03 Min

7.070 Comm 1.7 NORMAL 75 80 0.10 0.02 Min 0.03
Park NORMAL 90 0 0.20 0.10 Hi

II --~~~~~~~-----------~~~~------~~-------~----~:~~ ~:~~ __ ~~ _
0.3403%28

% EFFECTIVE IMP. = 3

Avg. =

DRY = 86.0 %
NORMAL = 14.0 %
WET = 0.0 %

419.01 = Total Area

ItERCENT OF SUBBASIN

I
SUBBASIN DTHETA WEIGHTED BY LAND USE = 0.37

IUBBASIN XKSAT ADJUSTED FOR VEG. = 0.17

IMPERVIOUS AREA: URBAN @ 100 %effective = 3II ROCK OUTCROP @__ ~~~_~_:~~:~:~~:_: __~__

II INPUT VALUES FOR MCUHPI PROGRAM1----------------------------------------------------------------------



-----------------------------------------------------------------------

IISUBBASIN Area Length Kb Slope IA DTHETA PSIF XKSAT RTIMP
sq.mi. mi. ft/mi in. adj. %

1----------------------------------------------------------------------
3200 0.655 1.990 0.043 98.0 0.34 0.37 6.20 0.17 3

I
I
I
I
I
I
I
I
I
I
I'
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I
I
I
I



I
I

LOSS PARAMETERS FOR SUBBASIN: 3220A
=================

Soil Survey Used Aguila/Carefree

IXKSAT
=======

IMap Unit AREA
Acres

%Area XKSAT %Rock
Outcrop

----------------------------------------------------
98

II 44
118

132.970
2.230

19.300

86.1
1.4

12.5

0.37
0.03
0.42

o
o
o

IITOTAL = 154.500 Acres

DTHETA

110;;=:=== 0.35
Normal = 0.25

I
wet = 0.00

LAND USE

XKSAT = 0.36 %Rock = 0

PSIF = 4.20

========

I AREA LAND USE %Area DTHETA
Acres Type condition

%Veg. RTIMP% IA
cover in.

Kn Kb
Type

Kb

1
132.670 Desert 85.9 DRY 25 0 0.35 - 0.03 Low 0.05
. OPEN DRY 10 0 0.10 0.02 Min
15.750 V.L.D.R 10.2 NORMAL 30 5 0.30 0.05 Low 0.06

L.D.R. NORMAL 50 15 0.30 0.05 Low

II 6.080 M.D.R. 3.9 NORMAL 50 30 0.25 0.05 Low 0.07
M.F.R. NORMAL 50 45 0.25 0.05 Low
Ind NORMAL 60 55 0.15 0.03 Min

I Comm NORMAL 75 80 0.10 0.02 Min
Park NORMAL 90 0 0.20 0.10 Hi
RowCrop NORMAL 85 0 0.50 0.10 Hi

li54~50-:-T~t;1-A;;;------------A~~~-:---26-----2%---O~340------------------

PERCENT OF SUBBASIN DRY = 86.0 %

I NORMAL = 14.0 %
WET = 0.0 %

IISUBBASIN DTHETA WEIGHTED BY LAND USE = 0.34

SUBBASIN XKSAT ADJUSTED FOR VEG. = 0.42

I IMPERVIOUS AREA: URBAN @ 100 %effective = 2
ROCK OUTCROP @ 100 %effective = 0

I %EFFECTIVE IMP. = 2

II
I

INPUT VALUES FOR MCUHP1 PROGRAM

suBBAsiN---A;;;--L;~~th---Kb---Sl~~;--iA---DTHETA--PsiF--XKSAT--RTiMP-
sq.mi. mi. ft/mi in. adj. %





I
II

LOSS PARAMETERS FOR SUBBASIN: 3210
=================

Soil Survey Used Aguila/Carefree

IXKSAT
=======

IMap Unit AREA
Acres

%Area XKSAT %Rock
Outcrop

98 66.070 100. 0.37 0
11----------------------------------------------------

TOTAL = 66.070 Acres XKSAT = 0.37 %Rock = 0

Kb

PSIF = 4.150.35
0.25
0.00

I=~~~:~~=
Dry =

I
Norma1 =
Wet =
LAND USE

II==AREA==LAND USE %Area DTHETA %Veg. RTIMP% IA Kn Kb
Acres Type condition cover In. Type

1-57~530-D;;;;t-----87~i---DRy---------25-------0----0~35---0~03--L~~--O~06-
OPEN DRY 10 0 0.10 0.02 Min
V.L.D.R NORMAL 30 5 0.30 - 0.05 Low

II 8.540 L.D.R. 12.9 NORMAL 50 15 0.30 0.05 Low 0.07
M.D.R. NORMAL 50 30 0.25 0.05 Low
M.F.R. NORMAL 50 45 0.25 0.05 Low

II
Ind NORMAL 60 55 0.15 0.03 Min
Comm NORMAL 75 80 0.10 0.02 Min
Park NORMAL 90 0 0.20 0.10 Hi

I RowCrop NORMAL 85 0 0.50 0.10 Hi
---------------------------------------------~-------- ----------------------

66.070 = Total Area Avg. = 28 2% 0.340

I PERCENT OF SUBBASIN DRY = 87.0 %
NORMAL = 13.0 %
WET = 0.0 %

IISUBBASIN DTHETA WEIGHTED BY LAND USE = 0.34

%EFFECTIVE IMP. = 2

IISUBBASIN XKSAT ADJUSTED FOR VEG. = 0.44

IMPERVIOUS AREA: URBAN @ 100 %effective = 2
ROCK OUTCROP @ 100 %effective = 0

I
II INPUT VALUES FOR MCUHP1 PROGRAM

II.SUBBASIN Are~ Len~th Kb Slope IA DTHETA PSIF XKSAT RTIMP
sq.m1. m1. ft/mi in. adj. %

------------------------------------------------------------.----------
.3210 0.103 0.420 0.055 83.0 0.34 0.34 4.15 0.44 2



I
I

LOSS PARAMETERS FOR SUBBASIN: 3220B
=================

Soil Survey Used Aguila/Carefree

IXKSAT
=======

IMap Unit AREA
Acres

%Area XKSAT %Rock
Outcrop

----------------------------------------------------
1

I 112
118

6.670
12.380

232.330

2.7
4.9

92.4

0.41
0.39
0.42

o
o
o

----------------------------------------------------

0.35
0.25
0.00

IITOTAL = 251.380 Acres

DTHETA

1========
Dry =
Normal =
Wet =

IlAND USE

XKSAT = 0~42 %Rock =0

PSIF = 3.88

========

I AREA LAND USE %Area DTHETA
Acres Type condition

%Veg. RTIMP% IA
cover in.

Kn Kb
Type

Kb

--------------~-------------------------------------------------------------

1
249.540 Desert 99.3 DRY 25 0 0.35 - 0.03 Low 0.05

OPEN DRY 10 0 0.10 0.02 Min
V.L.D.R NORMAL 30 5 0.30 0.05 Low
L.D.R. NORMAL 50 15 0.30 0.05 Low

I 1.840 M.D.R. 0.7 NORMAL 50 30 0.25 0.05 Low 0.08
. M.F.R. NORMAL 50 45 0.25 0.05 Low

Ind NORMAL 60 55 0.15 0.03 Min

I
Comm NORMAL 75 80 0.10 0.02 Min
Park NORMAL 90 00.20 0.10 Hi
RowCrop NORMAL 85 0 0.50 0.10 Hi

1125i~38-:-T~t;i-A;;;------------A~~~-:---25-----0%---O~350------------------

PERCENT OF SUBBASIN DRY = 99.0 %

I NORMAL = 1.0 %
WET = 0.0 %

IISUBBASIN DTHETA WEIGHTED BY LAND USE = 0.35

SUBBASIN XKSAT ADJUSTED FOR VEG. = 0.49

I IMPERVIOUS AREA: URBAN @ 100 %effective = 0
ROCK OUTCROP @ 100 %effective = 0

I %EFFECTIVE IMP. = 0

I
I

INPUT VALUES FOR MCUHPI PROGRAM

suBBAsiN---A;;;--L;~~th---Kb---si~~;--iA---DTHETA--PSIF--XKSAT--RTIMP-
sq.mi. mi. ft/mi in. adj. %



II----~-----------------------------------------------------------------
3220B 0.393 1.290 0.047 101.0 0.35 0.35 3.88 0.49 0

11-----------------------------------------------------------------------

II

I
I
I
I
I
I
I
I
I
I
I
I
I
II

I
I



I
I

LOSS PARAMETERS FOR SUBBASIN: 3230
=================

Soil Survey Used Aguila/Carefree

IIxKSAT
=======

IMap Unit AREA
Acres

%Area XKSAT %Rock
Outcrop

----------------------------------------------------

1
1 40.670 17.8 0.41 0
3 63.230 27.7 0.58 0
12 21.630 9.5 0.01 0
110 79.930 35.0 0.13 0

II 112 22.830 10.0 0.39 0
----------------------------------------------------
TOTAL = 228.290 Acres XKSAT = 0.21%Rock = 0

I DTHETA
========
Dry = 0.37 PSIF = 5.20

IINormal = 0.25
Wet = 0.00

%EFFECTIVE IMP. = 0

I
I

I:~~~=~::
AREA LAND USE %Area DTHETA %Veg. RTIMP% IA Kn Kb Kb

Acres Type condition cover in. - Type
11228~290-D~;~;i---~-ioo~---DRy---------25-------0----0~35---0~03--L~~--O~05-

OPEN DRY 10 0 0.10 0.02 Min
V.L.D.R NORMAL 30 5 0.30 0.05 Low
L.D.R. NORMAL 50 15 0.30 0.05 Low
M.D.R. NORMAL 50 30 0.25 0.05 Low
M. F. R. NORMAL 50 45 0.25 0.05 Low
Ind NORMAL 60 55 0.15 0.03 Min
Comm NORMAL 75 80 0.10 0.02 Min
Park NORMAL 90 0 0.20 0.10 Hi

II--------~~~~~~~-----------~~~~~~------~~-------~----~:~~---~:~~--~~--------
228.29 = Total Area Avg. = 25 0% 0.350

IIPERCENT OF SUBBASIN DRY = 100. %
NORMAL = 0.0 %II WET = 0.0 %

SUBBASIN DTHETA WEIGHTED BY LAND USE = 0.37

IISUBBASIN XKSAT ADJUSTED FOR VEG. = 0.24

IMPERVIOUS AREA: URBAN @ 100 %effective = 0II ROCK OUTCROP @ __ ~~~_~_:::::~~~:_: __~ __

II INPUT VALUES FOR MCUHP1PROGRAM
----------------------------------------------------------------------

I



-----------------------------------------------------------------------

ISUBBASIN Area Length Kb Slope IA DTHETA PSIF XKSAT RTIMP
sq. mi • mi . ft/mi in. adj. %

1323o-------o~357--i~930--0~048---60~O--O~35--0~37---5~20---0~24-----0-

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



I
I

LOSS PARAMETERS FOR SUBBASIN: 3240
=================

Soil Survey Used Aguila/Carefree

IIxKSAT
=======

IMap Unit AREA
Acres

%Area XKSAT % Rock
Outcrop

0.35
0.25
0.00

PSIF = 4.15

II

LAND USE

II==AREA==LAND USE %Area DTHETA %Veg. RTIMP% IA Kn Kb Kb
Acres Type condition cover in. Type

1---------------------------------------------------------------------------
27.360 Desert 57.0 DRY 25 o. 0.35 0.03 Low 0.06

OPEN DRY 10 0 0.10 0.02 Min
5.130 V.L.D.R 10.7 NORMAL 30 5 0.30 -0.05 Low 0.07

I 12.310 L.D.R. 25.7 NORMAL 50 15 0.30 0.05 Low 0.07
M.D.R. NORMAL 50 30 0.25 0.05 Low
M.F.R. NORMAL 50 45 0.25 0.05 Low
Ind NORMAL 60 55 0.15 0.03 Min
Comm NORMAL 75 80 0.10 0.02 Min

3.160 Park 6.6 NORMAL 90 0 0.20 0.10 Hi 0.14
II RowCrop NORMAL 85 0 0.50 0.10 Hi
47~960-:-T~t~i-A;;~------------A~~~-:---36-----4%---0~320------------------

IIPERCENT OF SUBBASIN DRY = 57.0 %
NORMAL = 43.0 %
WET = 0.0 %

IISUBBASIN DTHETA WEIGHTED BY LAND USE = 0.31

%EFFECTIVE IMP. = 4

IISUBBASIN XKSAT ADJUSTED FOR VEG. = 0.48

IMPERVIOUS AREA: URBAN @ 100 %effective = 4
ROCK OUTCROP @ 100 %effective = 0

I
I INPUT VALUES FOR MCUHPI PROGRAM

II
SUBBASIN Are~ Len~th Kb Slope IA DTHETA PSIF XKSAT RTIMP

sq.ml. ml. ft/mi in. adj. %
----------------------------------------------------------------------

113240 0.075 0.740 0.061 74.0 0.32 0.31 4.15 0.48 4



I
I LOSS PARAMETERS FOR SUBBASIN: 3250B

=================

I
soi1 Survey Used Aguila/Carefree

XKSAT
=======

IIMap Unit

12I 112
118

AREA
Acres

11. 950
62.300

128.750

%Area

5.9
30.7
63.4

XKSAT

0.01
0.39
0.42

%Rock
Outcrop

o
o
o

0.35
0.25
0.00

IITOTAL = 203.000 Acres

DTHETA

1========
Dry =
Normal =
Wet =

lLANO USE

XKSAT = 0.33 %Rock = 0

PSIF = 4.35

========
i I AREA LAND USE %Area DTHETA

Acres Type condition
%Veg. RTIMP% IA
cover in.

Kn Kb
Type

Kb

1
201.160 Desert 99.1 DRY 25 0 0.35 - 0.03 Low 0.05

OPEN DRY 10 0 0.10 0.02 Min
V.L.D.R NORMAL 30 5 0.30 0.05 Low
L.D.R. NORMAL 50 15 0.30 0.05 Low

I 1.840 M.D.R. 0.9 NORMAL 50 30 0.25 0.05 Low 0.08
M.F.R. NORMAL 50 45 0.25 0.05 Low
Ind NORMAL 60 55 0.15 0.03 Min

I Comm NORMAL 75 80 0.10 0.02 Min
Park NORMAL 90 0 0.20 0.10 Hi
RowCrop NORMAL 85 0 0.50 0.10 Hi

11203~OO-:-T~t;1-A;;;------------A~~~-:---25-----0%---O~350-------------~----

PERCENT OF SUBBASIN DRY = 99.0 %

I NORMAL = 1.0 %
WET = 0.0 %

IISUBBASIN DTHETA WEIGHTED BY LAND USE = 0.35

SUBBASIN XKSAT ADJUSTED FOR VEG. = 0.38

I IMPERVIOUS AREA: URBAN @ 100 %effective = 0
ROCK OUTCROP @ 100 %effective = 0

I %EFFECTIVE IMP. = 0

I
II INPUT VALUES FOR MCUHP1 PROGRAM

SUBBASIN---A;;;--l;~~th~--Kb-~-Sl~~;--IA---DTHETA--PSIF--XKSAT--RTIMP-
sq.mi. mi. ft/mi in. adj. %



11----------------------------------------------------------------------
32508 0.317 1.800 0.D48 67.0 0.35 0.35 4.350.38 0

1-----------------------------------------------------------------------

I
II
II
II
I
I
I
II
II
II
1
II
II
I
II
I
II



I
I LOSS PARAMETERS FOR SUBBASIN: 3250A

=================

I
soil Survey Used Aguila/Carefree

XKSAT
=======

IMap Unit AREA
Acres

%Area XKSAT %Rock
Outcrop

I_!~~ __ ---_:;~~~~------~~~~--------~~;~-----------~--TOTAL = 53.120 Acres XKSAT = 0.37 %Rock = 0

1 DTHETA
========

PSIF '" 4.150.35
0.25
0.00I Dry =

Normal =
Wet =

I:~~~=~::
AREA LAND USE %Area DTHETA %Veg. RTIMP% IA Kn Kb Kb

I Acres Type condition cover in. Type
------------.---------------------------------------------------------------
23.340 Desert 43.9 DRY 25 0 0.35 0.03 Low 0.06

I
OPEN DRY 10 0 0.10 - 0.02 Min

22.050 V.L.D.R 41.5 NORMAL 30 5 0.30 0.05 Low 0.06
L.D.R. NORMAL 50 15 0.30 0.05 Low

7.730 M.D.R. 14.6 NORMAL 50 30 0.25 0.05 Low 0.07

1 M. F. R. NORMAL 50 45 0.25 0.05 Low
Ind NORMAL 60 55 0.15 0.03 Min
Comm NORMAL 75 80 0.10 0.02 Min

I Park NORMAL 90 0 0.20 0.10 Hi
RowCrop NORMAL 85 0 0.50 0.10 Hi

0.3106%30Avg. =

DRY = 44.0 %
NORMAL = 56.0 %
WET = 0.0 %

153.120 = Total Area

PERCENT OF SUBBASIN

I
SUBBASIN DTHETA WEIGHTED BY LAND USE", 0.29

ISUBBASIN XKSAT ADJUSTED FOR VEG. = 0.45

I
IMPERVIOUS AREA: URBAN @ 100 %effective = 6

ROCK OUTCROP @ 100 %effective = 0

%EFFECTIVE IMP. = 6

I
INPUT VALUES FOR MCUHP1 PROGRAM

1_---------------------------------------------------------------------
SUBBASIN Area Length Kb Slope IA DTHETA PSIF XKSAT RTIMP

sq. mi. mi. ft/mi in. adj. %
1----------------------------------------------------------------------



-----------------------------------------------------------------------

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

0.083 0.680 0.056 96.00.31 0.29 4.15 0.45 6



I
I

LOSS PARAMETERS FOR SUBBASIN: 4510
=================

Soil Survey Used Aguil a/Carefree

IIxKSAT
=======

IMap Unit AREA
Acres

%Area XKSAT %Rock
Outcrop

I
3 270.560 27.6 0.58 0
12 341.940 34.9 0.01 0
44 314.030 32.0 0.03 0
77 39.750 4.1 0.05 0

I 98 13.740 1.40.37 0
---------------------------------------------------~
TOTAL = 980.020 Acres XKSAT = 0.05 %Rock = 0

I DTHETA
========
Dry =

I Normal =
Wet =

0.27
0.15
0.00

PSIF = 8.80

%EFFECTIVE IMP. = 0

I:~~~=~~~
AREA LAND USE %Area DTHETA %Veg. RTIM~~ IA Kn Kb Kb

I
Acres Type condition cover in. - Type

976~780-D;;;;t-----99~7---DRy---------25-------0----0~35---0~03--L~~--O~04-

OPEN DRY 10 0 0.10 0.02 Min

I V. L. D. R NORMAL 30 5 0.30 0.05 Low
L.D.R. NORMAL 50 15 0.30 0.05 Low
M.D.R. NORMAL 50 30 0.25 0.05 Low

I M.F.R. NORMAL 50 45 0.25 0.05 Low
. 3.240 Ind 0.3 NORMAL 60 55 0.15 0.03 Min 0.04

Comm NORMAL 75 80 0.10 0.02 Min
Park NORMAL 90 0 0.20 0.10 Hi

I RowCrop NORMAL 85 0 0.50 0.10 Hi
---------------------------------------------------------------------------
980.02 = Total Area Avg. = 25 0% 0.350

IIPERCENT OF SUBBASIN DRY = 100. %
NORMAL = 0.0 %I WET = 0.0 %

SUBBASIN DTHETA WEIGHTED BY LAND USE = 0.27

ISUBBASIN XKSAT ADJUSTED FOR VEG.= 0.06

IMPERVIOUS AREA: URBAN @ 100 %effective = 0II ROCK OUTCROP @ __ ~~~_~_:~~:~:~~:_: __~__

II INPUT VALUES FOR MCUHP1 PROGRAM
----------------------------------------------------------------------

I



ISUBBASIN Area Length Kb Slope IA DTHETA PSIF XKSAT RTIMP
sq. mi. mi. ft/mi in. adj. %

I
---------------------------------------~~~-~~-----~~~-----------------
4510 1.531 3.240 0.039 49.0 0.35 0.27 8.80 0.06 0
-----------------------------------------------------------------------

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



I
I

LOSS PARAMETERS FOR SUBBASIN: 4520
='::===============

Soil Survey Used Aguil a/Carefree

IXKSAT
=======

IMap Unit

3

112
44

AREA
Acres

166.260
30.420

227.050

%Area

39.2
7.2

53.6

XKSAT

0.58
0.01
0.03

%Rock
Outcrop

o
o
o

0.33
0.15
0.00

IITOTAL = 423.730 Acres

DTHETA

1========
Dry =
Normal =
Wet =

lLANO USE

XKSAT = 0.09 %Rock = 0

PSIF = 7.30

========

II
AREA LAND USE %Area DTHETA

Acres Type condition
%Veg. RTIMP% IA
cover in.

Kn Kb
Type

Kb

11423.730 Desert 100. DRY 25 0 0.35 - 0.03 Low 0.04
OPEN DRY 10 0 0.10 0.02 Min
V.L.D.R NORMAL 30 5 0.30 0.05 Low
L.D.R. NORMAL 50 15 0.30 0.05 Low

I M.D.R. NORMAL 50 30 0.25 0.05 Low
M.F.R. NORMAL 50 45 0.25 0.05 Low
Ind NORMAL 60 55 0.15 0.03 Min

I Comm NORMAL 75 80 0.10 0.02 Min
Park NORMAL 90 0 0.20 0.10 Hi
RowCrop NORMAL 85 0 0.50 0.10 Hi

---------------------------------------------------------------------------
11423.73 = Total Area Avg. = 25 0% 0.350

PERCENT OF SUBBASIN DRY = 100. %

II NORMAL = 0.0 %
WET = 0.0 %

iLUBBASIN DTHETA WEIGHTED BY LAND USE = 0.33

SUBBASIN XKSAT ADJUSTED FOR VEG. = 0.11

I IMPERVIOUS AREA: URBAN@100%effective=0
ROCK OUTCROP @ 100 %effective = 0

II %EFFECTIVE IMP. = 0

II
I

INPUT VALUES FOR MCUHP1 PROGRAM

suBBAsiN---A;;;--L;~~th---Kb---si~~;--iA---DTHETA--Psi;;--XKSAT--RTiMP-
sq.mi. mi. ft/mi in. adj. %



~----------------------------------------------------------------------
4520 0.662 2.160 0.044 28.0 0.35 0.33 7.30 0.11 0

~-------------------_-------------------MM~--~~----M-- _

I
I
I
I
I
I
I
~

I
I
I
I
I
I
I
I
I



I
I

LOSS PARAMETERS FOR SUBBASIN: 4530
=================

Soil Survey Used Aguila/Carefree

IXKSAT
=======rap Unit AREA

Acres
%Area XKSAT % Rock

Outcrop

PSIF = 3.400.35
0.27
0.00

3 35.310 100. 0.58 0

ITOTAL-:---35~3io-A~;;;----XKSAT-:-O~58--%R~~k-:--O--

I=~~~~~~=
Dry =

I Norma1 =
Wet =

I
I

% EFFECTIVE IMP. = 0

IfUBBASIN XKSAT ADJUSTED FOR VEG. = 0.68

IMPERVIOUS AREA: URBAN @ 100 %effective = 0
ROCK OUTCROP @ 100 %effective = 0

I
I INPUT VALUES FOR MCUHPI PROGRAM

rUBBASIN Are~ Len~th Kb Slope IA DTHETA PSIF XKSAT RTIMP
sq.ml . ml . ft/mi in. adj. %

----------------------------------------------------------------------
0.055 0.640 0.059 55.0 0.35 0.35 3.40 0.68 0



LOSS PARAMETERS FOR SUBBASIN: 3085
=================

PSIF = 3.530.35
0.26
0.00

I
I

Soil Survey Used Aguila/Carefree

I XKSAT
=======
Map Unit AREA %Area XKSAT %Rock

I
Acres Outcrop

----------------------------------------------------
98 11.020 21.2 0.37 0

I 3 41.040 78.8 0.58 0
----------------------------------'------------------
TOTAL = 52.060 Acres XKSAT =0.53 %Rock =0

I =~~~:~~=
Dry =

I Normal =
Wet =

I :~~~=~::
AREA LAND USE %Area DTHETA %Veg. RTIMP% IA Kn Kb Kb

I·~~~:~··ii;;~~i···········~~~~~~~~~··~~~~~·-···-o·-·~~:35-··ii:ii3:~~~·······
52.060 OPEN 100. DRY 10 0 0.10 _ 0.02 Min 0.03

I
V. L.D.R NORMAL 30 5 0.30 0.05 Low
L.D.R. NORMAL 50 15 0.30 0.05 Low
M.D.R. NORMAL 50 30 0.25 0.05 Low

I
M.F.R. NORMAL 50 45 0.25 0.05 Low
Ind NORMAL 60 55 0.15 0.03 Min
Comm NORMAL 75 80 0.10 0.02 Min
Park NORMAL 90 0 0.20 0.10 Hi

I
RowCrop NORMAL 85 '0 0.50 0.10 Hi

-------------~---------------------------------------- ---------------------
52.060 = Total Area Avg. = 10 0% 0.100

IIPERCENT OF SUBBASIN DRY = 100. %
NORMAL = 0.0 %

I

WET = 0.0 %

SUBBASIN DTHETA WEIGHTED BY LAND USE = 0.35

0.53ISUBBASIN XKSAT ADJUSTED FOR VEG. =

IMPERVIOUS AREA: URBAN @ 100 %effective = 0II ROCK OUTCROP @ __ ~~~_~_:::::~~~:_~ __~__

%EFFECTIVE IMP. = 0

I INPUT VALUES FOR MCUHPI PROGRAM

I
SUBBASINAre~ Len~th Kb Slope IA DTHETA PSIF XKSAT RTIMP

, sq. ml . ml . ft/mi in. adj. %

I



I

13085 0.0810.6600.029114.00.100.35 3.53 0.53 0
-------------------------------------------------------------------------

1
1
I
I
I
I
1
I
I
I
I
I
I
I
I
I
I
1



LOSS PARAMETERS FOR SUBBASIN: 1210

Kn Kb Kb
Type

=================

PSIF = 5.300.37
0.25
0.00

I
I

Soil Survey Used Aguila/Carefree

I:~~~~==
Map Unit AREA %Area XKSAT % Rock

I Acres Outcrop
-------------------------------~--------------------
6 15.970 2.0 0.62 0

1
33 591.600 72.6 0.23 0
63 147.260 18.1 0.14 25
96 60.330 7.4 0.07 0

IITOTAl-:--8i5~i6o-A~;~;----xKsAT-:-O~20--%R~~k-:--5--

DTHETA
10;;=:===

Normal =

I wet
=

LAND USE

I
=A=Ac=rR=eEAs== LATNyDpeUSE % Area DTHETA %Veg. RTIMP% IA

condition cover in.

1556.690 Desert 68.3 DRY 25 0 0.35 0.03 Low 0.04
16.620 OPEN 2.0 DRY 10 0 0.10 0.02 Min 0.03

V.L.D.R NORMAL 30 5 0.30 0.05 Low
1224.650 L.D.R. 27.6 NORMAL 50 15 0.30 0.05 Low 0.05

M.D.R. NORMAL 50 30 0.25 0.05 Low
M.F.R. NORMAL 50 45 0.25 0.05 Low
Ind NORMAL 60 55 0.15 0.03 Min

1 Comm NORMAL 75 80 0.10 0.02 Min
17.200 Park 2.1 NORMAL 90 0 0.20 0.10 Hi 0.12

RowCrop NORMAL 85 0 0.50 0.10 Hi
~--------------------------------------------------------------------------

15.16 = Total Area Avg. = 32 4% 0.330

IPERCENT OF SUBBASIN DRY = 70.0 %
NORMAL = 30.0 %
WET = 0.0 %

~UBBASIN DTHETA WEIGHTED BY LAND USE = 0.33

SUBBASIN XKSAT ADJUSTED FOR VEG. = 0.25

~MPERVIOUS AREA: URBAN @ 100 %effective = 4
ROCK OUTCROP @ 100 %effective = 5

I % EFFECTIVE IMP. = 9

I INPUT VALUES FOR MCUHP1 PROGRAM
---~-------------------------------------------------- ----------------
SUBBASIN Area Length Kb Slope IA DTHETA PSIF XKSAT RTIMP

I



II ~~:~~:_--~~:_-------_:~~~~--~~:_----------- :~~: ~ _
1210 1.274 3.660 0.041 167.0 0.33 0.33 5.30 0.25 9

~-----------------------------------------------------------------------

II
I
I
I
II
I
I
I
I
II
I
I
I
I
I
I
I



LOSS PARAMETERS FOR SUBBASIN: 1215
I
I

Soil Survey Used

IXKSAT

=================

Aguila/Carefree

=======
Map Unit AREA %Area XKSAT %Rock

I
Acres Outcrop

----------------------------------------------------
6 0.410 0.3 0.62 0

I 33 138.810 99.7 0.23 0
----------------------------------------------------
TOTAL = 139.220 Acres XKSAT = 0.23 %Rock = 0

I DTHETA
========
Dry =

I Normal =
Wet =

0.36
0.25

'0.00

PSIF = 5.00

%EFFECTIVE IMP. = 14

I

I~~~=~:~
AREA LAND USE %Area DTHETA %Veg. RTIMP% IA Kn Kb Kb

II-~:~:~---_::~:_---------_:~~~~:~~~-_:~~:~----------~~:---------::~:--------
11.160 Desert 8.0 DRY 25 0 0.35 0.03 Low 0.07

OPEN DRY 10 0 0.10 - 0.02 Min

I V.L.D.R NORMAL 30 5 0.30 0.05 Low
128.060 L.D.R. 92.0 NORMAL 50 15 0.30 0.05 Low 0.05

M.D.R. NORMAL 50 30 0.25 0.05 Low
M.F.R. NORMAL 50 45 0.25 0.05 Low
Ind NORMAL 60 55 0.15 0.03 Min
Comm NORMAL 75 80 0.10 0.02 Min

. Park NORMAL 90 O' 0.20 0.10 Hi

I RowCrop NORMAL 85 0 0.50 0.10 Hi
----------------------------~-----------------------------------~----------
139.22 = Total Area Avg. = 48 14% 0.300

IPERCENT OF SUBBASIN DRY = 8.0 %
NORMAL = 92.0 %I WET = 0.0 %

SUBBASIN DTHETA WEIGHTED BY LAND USE = 0.26

IISUBBASIN XKSAT ADJUSTED FOR VEG. = 0.33

IMPERVIOUS AREA: URBAN @ 100 %effective = 14II ROCK OUTCROP @__ ~~~_~_:~~:::~~:_: __~__

II INPUT VALUES FOR MCUHP1 PROGRAM
----------------------------------------------------------------------

I SUBBASIN Are~ Len~th Kb Slope IA DTHETA PSIF XKSAT RTIMP
sq. ml . ml. ft/mi in. adj. %

----------------------------------------------------------------------

I



11215 0.218 1.480 0.051 132.0 0.30 0.26 5.00 0.33 14
------------------------------------------------------------------------

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



LOSS PARAMETERS FOR SUBBASIN: 1220
I
I

Soil Survey Used

IXKSAT

=================

Aguila/Carefree

--------------

PSIF = 4.800.35
0.25
0.00

Map Unit AREA %Area XKSAT %Rock

I Acres Outcrop
----------------------------------------------------
6 59.260 13.1 0.62 0

I 33 336.760 74.2 0.23 0
61 3.810 0.8 0.15 0
93 30.050 6.6 0.33 0II 96 24.180 5.3 0.07 0

. TOTAL-:--454~060-A~;~;----XKSAT-:-O~25--%R~~k-:--O--

I=~~~:~~=
Dry =

I Norma1 =
Wet =

LAND USE

I==AREA==LAND USE %Area DTHETA %Veg. RTIMP% IA Kn Kb Kb
Acres Type condition cover in. - Type

1_--------------------------------------------------------------------------
448.280 Desert 98.7 DRY 25 0 0.35 0.03 Low 0.04

OPEN DRY 10 0 0.10 0.02 Min

I 1.350 V.L.D.R 0.3 NORMAL 30 5 0.30 0.05 Low 0.08
4.430 L.D.R. 1.0 NORMAL 50 15 0.30 0.05 Low 0.07

M.D.R. NORMAL 50 30 0.25 0.05 Low

I
M.F.R. NORMAL 50 45 0.25 0.05 Low

.Ind NORMAL 60 55 0.15 0.03 Min
Comm NORMAL 75 80 0.10 0.02 Min
Park NORMAL 90 0 0.20 0.10 Hi

I RowCrop NORMAL 85 0 0.50 0.10 Hi
---------------------------------------------------------------------------
454.06 = Total Area Avg. = 25 0% 0.350

IPERCENT OF SUBBASIN DRY = 99.0 %
NORMAL = 1.0 %

. WET = 0.0 %

IISUBBASIN DTHETA WEIGHTED BY LAND USE = 0.35

% EFFECTIVE IMP. = 0

IISUBBASIN XKSAT ADJUSTED FOR VEG. = 0.29

IMPERVIOUS AREA: URBAN @ 100 %effective = 0
ROCK OUTCROP @ 100 %effective = 0

I
1 INPUT VALUES FOR MCUHP1 PROGRAM

I



II SUBBASIN Area Length Kb Slope IA DTHETA PSIF XKSAT RTIMP
sq.mi. mi. ft/mi in. adj. %

11220 0.709 1.820 0.043 137.0 0.35 0.35 4.80 0.29 0
----------------------~------------------------------- -----------------

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
1
I



LOSS PARAMETERS FOR SUBBASIN: 1230
I
I

Soil Survey Used

IXKSAT

=================

Aguila/Carefree

=======
Map Unit AREA %Area XKSAT %Rock

I Acres Outcrop
------_._--------------------------------------------
6 55.020 13.7 0.62 0.1 33 120.990 30.1 0.23 0
61 201.400 50.1 0.15 0
63 12.080 3.0 0.14 25

I
93 9.620 2.4 0.33 0
96 2.670 0.7 0.07 0

----------------------------------------------------

I
TOTAL = 401.780 Acres XKSAT = 0.21 %Rock = 1

DTHETA
========

PSIF = 5.200.37
0.25
0.00

l Ory =
Normal =
Wet =

I~~~~=~::
AREA LAND USE %Area DTHETA %Veg. RTIMP% IA -Kn Kb Kb

1Acres Type condition cover in. Type
---------------------------------------------------------------------------
305.940 Desert 76.1 DRY 25 0 0.35 0.03 Low 0.05

I OPEN DRY 10 0 0.10 0.02 Min
3.990 V.L.D.R 1.0 NORMAL 30 5 0.30 0.05 Low 0.07

L.D.R. NORMAL 50 15 0.30 0.05 Low

1
54.360 M.D.R. 13.5 NORMAL 50 30 0.25 0.05 Low 0.06

M.F.R. NORMAL 50 45 0.25 0.05 Low
IndNORMAL 60 55 0.15 0.03 Min
Comm NORMAL 75 80 0.10 0.02 Min

137.490 Park 9.3 NORMAL 90 0 0.20 0.10 Hi 0.11
RowCrop NORMAL 85 0 0.50 0.10 Hi

If01.78 = Total Area

~ERCENT OF SUBBASIN

I

Avg. = 34 4% 0.320

DRY = 76.0 %
NORMAL = 24.0 %
WET = 0.0 %

SUBBASIN DTHETA WEIGHTED BY LAND USE = 0.34

IlUBBASIN XKSAT ADJUSTED FOR VEG. = 0.27

i MPERVIOUS AREA: URBAN @ 100 %effective = 4
ROCK OUTCROP @ 100 %effective = 1

I
I

% EFFECTIVE IMP. = 5

INPUT VALUES FOR MCUHP1 PROGRAM



I -----------------------~-----------------~--~-------------------------
SUBBASIN Area Length Kb Slope IA DTHETA PSIF XKSAT RTIMP

sq.mi. mi. ft/mi in. adj. %

1. ----------------------------------------------------------------------1230 0.628 2.390 0.048 119.0 0.32 0.34 5.20 0.27 5

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



=================
LOSS PARAMETERS FOR SUBBASIN: 1240

I
I

Soil Survey Used Aguila/Carefree

IXKSAT
=======
Map Unit AREA %Area XKSAT %Rock

II-----------~~~:~-----------------------------~~:~~~~
6 26.510 10.4 0.62 0

I 33 121.360 47.7 0.23 0
61 50.180 19.7 0.15 0
63 9.030 3.6 0.14 25
96 47.230 18.6 0.07 0

1----------------------------------------------------TOTAL = 254.310 Acres XKSAT =0.18 %Rock = 1

I=~~~~~~=
Dry =

I Norma1 =
Wet =

0.38
0.25
0.00

PSIF = 5.60

LAND USE

I==AREA==LAND USE %Area DTHETA %Veg. RTIMP% IA Kn Kb Kb
Acres Type condition cover In. Type

li67~o6o-D~;~;t-----65~7---DRy---------25-------0----0~35---0~03--L~~--O~05-
OPEN DRY 10 0 0.10 0.02 Min

II
V. L. D. R NORMAL 30 5 0.30 0.05 Low
L.D.R. NORMAL 50 15 0.30 0.05 Low

68.900 M.D.R. 27.1 NORMAL 50 30 0.25 0.05 Low 0.05
M.F.R. NORMAL 50 ' 45 0.25 0.05 Low

l Ind NORMAL 60 55 0.15 0.03 Min
5.630 Comm 2.2 NORMAL 75 80 0.10 0.02 Min 0.04

12.720 Park 5.0 NORMAL 90 0' 0.20 0.10 Hi 0.12

II--------~~~~~~~-----------~~~:_-----~~-------~----~:~~---~:~~--~~--------
254.31 = Total Area Avg. = 34 10% 0.310

I
PERCENT OF SUBBASIN DRY = 66.0 %

NORMAL = 34.0 %
WET = 0.0 %

IbUBBASIN DTHETA WEIGHTED BY LAND USE = 0.34

%EFFECTIVE IMP. = 11

----------------------------------------------------------------------

IfUBBASIN XKSAT ADJUSTED FOR VEG. = 0.23

IMPERVIOUS AREA: URBAN @ 100 %effective = 10
ROCK OUTCROP @ 100 %effective = 1

II

II INPUT VALUES FOR MCUHPI PROGRAM

I



IISUBBASIN Area Length Kb Slope IA DTHETA PSIF XKSAT RTIMP
sq. mi. mi • ft/mi in. adj. %

11240 0.397 1.780 0.049 110.0 0.31 0.34 5.60 0.23 11
----------------------------------------~------------- ------------------

I
I
I
II

II

II

II

I
I
I
I
I
I
I
I
I
II



LOSS PARAMETERS FOR SUBBASIN: 3000
I
I

Soil Survey Used

IXKSAT

=================

Aguila/Carefree

=======
Map Unit AREA %Area XKSAT %Rock

I
Acres Outcrop

----------------------------------------------------
6 7.350 3.0 0.62 0

I 33 103.680 42. 1 0.23 0
96 135.090 54.9 0.07 0

I TOTAL = 246.120 Acres

DTHETA

XKSAT = 0.12 %Rock = 0

========

l Ory =
Normal =
Wet =

I LAND USE
========

0.37
0.19
0.00

PSIF = 6.60

AREA LAND USE % Area DTHETA %Veg. RTIMP% IA Kn Kb Kb1-~~::~ ::~: ~~~~.~ ~ ~~~ __~~~:: ~ ~: ::~: _
199.170 Desert 80.9 DRY 25 0 0.35 - 0.03 Low 0.05

I
OPEN DRY 10 0 0.10 0.02 Min
V.L.D.R NORMAL 30 5 0.30 0.05 Low

46.950 L.D.R. 19.1 NORMAL 50 15 0.30 0.05 Low 0.06,I M.D.R. NORMAL 50 30 0.25 0.05 Low
M.F .R. NORMAL 50 45 0.25 0.05 Low
Ind NORMAL 60 55 0.15 0.03 Min

I
Comm NORMAL 75 80 0.10 0.02 Min
Park NORMAL 90 0 0.20 0.10 Hi
RowCrop NORMAL 85 0 0.50 0.10 Hi

1246.12 = Total Area

PERCENT OF SUBBASIN

I

Avg. = 29 3% 0.340

DRY = 81.0 %
NORMAL = 19.0 %
WET = 0.0 %

I

SUBBASIN DTHETA WEIGHTED BY LAND USE = 0.34

SUBBASIN XKSAT ADJUSTED FOR VEG. = 0.15

I IMPERVIOUS AREA: URBAN @
ROCK OUTCROP @

I

100 %effective = 3
100 %effective = 0

%EFFECTIVE IMP. = 3

INPUT VALUES FOR MCUHPI PROGRAM

1 ----------------------------------------------------------------
SUBBASIN Area length Kb Slope IA DTHETA PSIF XKSAT RTIMP

sq.mi. mi. ft/mi in. adj. %

I



11----------------------------------------------------------------------
3000 0.385 1.990 0.047 116.0 0.34 0.34 6.60 0.15 3

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



I
lOSS PARAMETERS FOR SUBBASIN: 3010

=================I
Soil Survey Used Aguila/Carefree

II:~~~~==
Map Unit AREA %Area XKSAT %Rock

I Acres Outcrop
-----:-------------------.----------------------------
33 22.090 21.2 0.23 0

I 44 3.570 3.4 0.03 0
96 78.680 75.4 0.07 0

II
TOTAl = 104.340 Acres

DTHETA

XKSAT =0.09 %Rock =0

PSIF = 7.300.33
0.15
0.00

========

l Ory =
Normal =
Wet =

lLANO USE
========

AREA LAND USE %Area DTHETA %Veg. RTIMP% IA Kn Kb Kb

I
Acres Type condition cover in. Type

.._-------------------------------------------------------------------------
44.440 Desert 42.6 DRY 25 0 0.35 _ 0.03 Low 0.06

I OPEN DRY 10 0 0.10 0.02 Min
V.L.D.R NORMAL 30 5 0.30 0.05 Low

55.080 L.D.R. 52.8 NORMAL 50 15 0.30 0.05 Low 0.06

I

4.820 M.D.R. 4.6 NORMAL 50 30 0.25 0.05 Low 0.07
M.F.R. NORMAL 50 45 0.25 0.05 Low
Ind NORMAL 60 55 0.15 0.03 Min
Comm NORMAL 75 80 0.10 0.02 Min

I
Park NORMAL 90 0 0.20 0.10 Hi
RowCrop NORMAL 85 O' 0.50 0.10 Hi

11104.34 = Total Area

PERCENT OF SUBBASIN

I

Avg. = . 38 9% 0.320

DRY = 43.0 %
NORMAL = 57.0 %
WET = 0.0 %

SUBBASIN DTHETA WEIGHTED BY LAND USE = 0.23

ISUBBASIN XKSAT ADJUSTED FOR VEG. = 0.12

I IMPERVIOUS AREA: URBAN @ 100 %effective = 9
ROCK OUTCROP @ 100 %effective = 0

I
%EFFECTIVE IMP. = 9

INPUT VALUES FOR MCUHPI PROGRAM

I------~---------------------------------------------------------------
SUBBASIN Area Length Kb Slope IA DTHETA PSIF XKSAT RTIMP

sq. mi. mi. ft/mi in. adj. %

II



II ----------------------------------------------------------------------
3010 0.1631.360 0.052 88.0 0.32 0.23 7.30 0.12 9
-----------------------------------------------------------------------

II
I
I
I
II
I
II
I
II
I
I
I
I
I
I
I
I
I



I
I

LOSS PARAMETERS FOR SUBBASIN: 3020
=================

Soil Survey Used Aguila/Carefree

IXKSAT
=======

I:::_~:::_--~~~~----_:_~:::_---_:~~~~--------~~~~~;~
6 0.390 0.2 0.62 0

I 3936 162.320 81.8 0.23 0
35.620 18.0 0.07 0

ITOTAL = 198.330 Acres

DTHETA

10;;=:=== 0.38
Normal = 0.25
Wet = 0.00

lLANO USE
========

XKSAT = 0.19 %Rock = 0

PSIF = 5.40

I AREA LAND USE %Area DTHETA %Veg. RTIMP% IA Kn Kb Kb
Acres Type condition cover in. Type

---------------------------------------------------------------------------

1100.190 g~~~rt 50.5 g~~ i~ ~ ~:i~ -~:~~ ~~~ 0.05.
V.L.D.R NORMAL 30 5 0.30 0.05 Low

64.390 L.D.R. 32.5 NORMAL 50 15 0.30 0.05 Low 0.06

1 M.D.R. NORMAL 50 30 0.25 0.05 Low
6.710 M.F.R. 3.4 NORMAL 50 45 0.25 0.05 Low 0.07

Ind NORMAL 60 55 0.15 0.03 Min

I
Comm NORMAL 75 80 0.10 0.02 Min

27.040 Park 13.6 NORMAL 90 0 0.20 0.10 Hi 0.11
RowCrop NORMAL 85 0 0.50 0.10 Hi

---------------------------------------------------------------------------
11198.33 = Total Area Avg. = 42 6% 0.310

PERCENT OF SUBBASIN DRY = 50.0 %

I NORMAL = 50.0 %
WET = 0.0 %

.rUBBASIN DTHETA WEIGHTED BY LAND USE = 0.31

~UBBASINXKSAT ADJUSTED FOR VEG. = 0.26

I IMPERVIOUS AREA: URBAN @
ROCK OUTCROP @

I

100 %effective = 6
100 %effective = 0

% EFFECTIVE IMP. = 6

II

INPUT VALUES FOR MCUHPI PROGRAM
11----------------------------------------------------------------------
~UBBASIN Area Length Kb 51 ope IA DTHETA PSIF XKSAT RTIMP

sq.mi. mi. ft/mi in. adj. %



J

~----------------------------------------~-----------------------------
3020 0.310 1.630 0.055 107.0 0.31 0.31 5.40 G.26 6
-----------------------------------------------------------------------

I
I
I
I
I
I
I
~

I
I
I
I
I
I
I
I
I
I



I
I

LOSS PARAMETERS FOR SUBBASIN: 3030
========~===~====

Soil Survey Used Aguila/Carefree

IXKSAT
=======

I
Map Unit AREA %Area XKSAT %Rock

Acres Outcrop
----------------------------------------------------
33 119.420 83.6 0.23 0

I
96 23.370 16.4 0.07 0
--------------------------------------------~-------
TOTAL = 142.790 Acres XKSAT = 0.19 %Rock = 0

I DTHETA
========
Dry =

INormal =
Wet =

0.38
0.25
0.00

PSIF = 5.40

I~~~~=~::
AREA LAND USE %Area DTHETA %Veg. RTIMP% IA Kn Kb Kb

I-~~~:~----~:~:-----------~~~~~:~.~~--~~~:~----------~~:---------~:~:--------
54.430 Desert 38.1 DRY 25 0 0.35 0.03 Low 0.06

OPEN DRY 10 0 0.10 - 0.02 Min

I
V.L.D.R NORMAL 30 5 0.30 0.05 Low

88.360 L.D.R. 61.9 NORMAL 50 15 0.30 0.05 Low 0.05
M.D.R. NORMAL 50 30 0.25 0.05 Low

I
M.F.R. NORMAL 50 45 0.25 0.05 Low
Ind NORMAL 60 55 0.15 0.03 Min
Comm NORMAL 75 80 0.10 0.02 Min
Park NORMAL 90 0 0.20 0.10 Hi

II --~~~~~~~-----------~~~~~------~:_------~----~::~ ~:~~ __ ~~ _

INPUT VALUES FOR MCUHP1 PROGRAM

1_---------------------------------------------------------------------
SUBBASIN Area Length Kb Slope IA DTHETA PSIF XKSAT RTIMP

sq.mi. mi. ft/mi in. adj. %

0.3209%39

%EFFECTIVE IMP. = 9

Avg. =142.79 = Total Area

IPERCENT OF SUBBASIN DRY = 38.0 %
NORMAL = 62.0 %

I WET = 0.0 %

SUBBASIN DTHETA WEIGHTED BY LAND USE = 0.30

ISUBBASIN XKSAT ADJUSTED FOR VEG. = 0.25

IMPERVIOUS AREA: URBAN @ 100 %effective = 9
II ROCK OUTCROP @__ ~~~_:_::::~:~~:_: __~__

II

----------------------------------------~------------- ----------------

I



13030 0.223 1.160 0.050 91.0 0.32 0.30 5.40 0.25 9
-----------------------------------------------------------------------

I
I
I

II

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



I
I

LOSS PARAMETERS FOR SUBBASIN: 3040
=================

Soil Survey Used Aguila/Carefree

IXKSAT
=======

I~::_~:::_--~;~;;----_:_::::_---_::~:~--------~~~~~;~
33 22.710 29.8 0.23 0

I
44 27.480 36.1 0.03 0
96 26.000 34.1 0.07 0

ITOTAL =

DTHETA

I~~~::~=:
Wet =

ILAND USE
========

76.190 Acres

0.30
0.15
0.00

XKSAT = 0.07 %Rock = 0

PSIF = 8.00

II AREA LAND USE %Area DTHETA %Veg .. RTIMP% IA Kn Kb Kb
Acres Type condition cover in. Type

---------------------------------------------------------------------------
76.190 Desert 100. DRY 25 0 0.35 - 0.03 Low 0.05

I OPEN DRY 10 0 0.10 0.02 Min
V.LD.R NORMAL 30 5 0.30 0.05 low
l.D.R. NORMAL 50 15 0.30 0.05 low

I M.D.R. NORMAL 50 30 0.25 0.05 low
M.F.R. NORMAL 50 45 0.25 0.05 low
Ind NORMAL 60 55 0.15 0.03 Min

1

Comm NORMAL 75 80 0.10 0.02 Min
Park NORMAL 90 0 0.20 0.10 Hi
RowCrop NORMAL 85 0 0.50 0.10 Hi

---------------------------------------------------------------------------
176.190 = Total Area Avg. = 25 0% 0.350

PERCENT OF SUBBASIN DRY = 100. %

1
NORMAL = 0.0 %
WET = 0.0 %

..SUBBASIN DTHETA WEIGHTED BY LAND USE = 0.30

-SUBBASINXKSAT ADJUSTED FOR VEG. = 0.08

I IMPERVIOUS AREA: URBAN @
ROCK OUTCROP @

1

100 %effective = 0
100 %effective = 0

%EFFECTIVE IMP~ = 0

I

INPUT VALUES FOR MCUHPI PROGRAM
1-----------------------------,-- -- -- -- -- -------------------------------

SUBBASIN Area Length Kb Slope IA DTHETA PSIF XKSAT RTIMP
sq.mi. mi. ft/mi in. adj. %



~----------------------------------------------------------------------
3040 0.119 1.020 0.054 78.0 0.35 0.30 8.00 0.08 0

11-----------------------------------------------------------------------

~

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



1
1

LOSS PARAMETERS FOR SUBBASIN: 3045
=================

Soil Survey Used Aguila/Carefree

1 XKSAT
=======

II ~:~_~::: ~~~~; :_~::: :~~~~ ~~~~~;~
6 15.010 9.6 0.62 0

I 33 94.360 60.1 0•23 0
96 47.570 30.3 0.07 0

I TOTAL = 156.940 Acres

DTHETA

I 0;;=:=== 0.38
Normal = 0.25
Wet = 0.00

I LAND USE
----------------

XKSAT = 0.18 %Rock = 0

PSIF = 5.60

I AREA LAND USE %Area DTHETA %Veg. RTIMP% IA Kn Kb Kb
Acres Type condition cover in. Type

---------------------------------------------------------------------------
1156.940 Desert 100. DRY 25 0 0.35 - 0.03 Low 0.05

OPEN DRY 10 0 0.10 0.02 Min
V.L.D.R NORMAL 30 5 0.30 0.05 Low
L.D.R. NORMAL 50 15 0.30 0.05 Low

I M.D.R. NORMAL 50 30 0.25 0.05 Low
M.F.R. NORMAL 50 45 0.25 0.05 Low
Ind NORMAL 60 55 0.15 0.03 Min

I
Comm NORMAL 75 80 0.10 0.02 Min
Park NORMAL 90 0 0.20 0.10 Hi
RowCrop NORMAL 85 0 0.50 0.10 Hi

---------------------------------------------------------------------------
1156.94 = Total Area

PERCENT OF SUBBASIN

I

Avg. = 25 0% 0.350

DRY = 100. %
NORMAL = 0.0 %
WET = 0.0 %

IISUBBASIN DTHETA WEIGHTED BY LAND USE = 0.38

SUBBASIN XKSAT ADJUSTED FOR VEG. = 0.21

I IMPERVIOUS AREA: URBAN @
ROCK OUTCROP @

1

100 %effective = 0
100 %effective = 0

%EFFECTIVE IMP. = 0

I

INPUT VALUES FOR MCUHP1 PROGRAM

1_---------------------------------------------------------------------
SUBBASIN Area LengthKb Slope IA DTHETA PSIF XKSAT RTIMP

sq.mi. mi. ft/mi in. adj. %



11----------------------------------------------------------------------
3045 0.245 1.310 0.050 103.0 0.35 0.38 5.60 0.21 0

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



I
I

LOSS PARAMETERS FOR SUBBASIN: 3050
=================

Soil Survey Used Aguila/Carefree

IIxKSAT
=======

II
Map Unit AREA %Area XKSAT % Rock

Acres Outcrop
----------------------------------------------------
33 144.430 67.0 0.23 0

II_:~ ----~~:~~~------~~:~--------~:~~-----------~--
TOTAL = 215.650 Acres XKSAT = 0.27 %Rock = 0

I DTHETA
========
Dry =

INormal =
Wet =

0.35
0.25
0.00

PSIF = 4.65

I:~~~=~~:
AREA LAND USE %Area DTHETA %Veg. RTIMP% IA Kn Kb Kb

II-~~~:~----~:~:_----------~~~~~~~~~--~~~:~----------~~:---------~:~:--------
174.080 Desert 80.7 DRY 25 0 0.35 0.03 Low 0.05

OPEN DRY 10 0 0.10 - 0.02 Min

I V.L.D.R NORMAL 30 5 0.30 0.05 Low
10.440 L.D.R. 4.8 NORMAL 50 15 0.30 0.05 Low 0.07

M.D.R. NORMAL 50 30 0.25 0.05 Low

I 15.520 M.F.R. 7.2 NORMAL 50 45 0.25 0.05 Low 0.06
Ind NORMAL 60 55 0.15 0.03 Min
Comm NORMAL 75 80 0.10 0.02 Min

11
15.610 Park 7.2 NORMAL 90 0 0.20 0.10 Hi 0.12

RowCrop NORMAL 85 0 0.50 0.10 Hi
--------------~--------------------------------------- ---------------------

215.65 = Total Area Avg. = 32 4% 0.330

IIPERCENT OF SUBBASIN DRY = 81.0 %
NORMAL = 19.0 %I WET = 0.0 %

SUBBASIN DTHETA WEIGHTED BY LAND USE = 0.33

~UBBASIN XKSAT ADJUSTED FOR VEG. = 0.34

IMPERVIOUS AREA: URBAN @ 100 %effective = 4II ROCK OUTCROP @ __ ~~~_~_::::~~~~:_: __~ __

%EFFECTIVE IMP. = 4

I
INPUT VALUES FOR MCUHP1 PROGRAM

&- ---- ----------- ----.--- ------- ------------- --- ----------- -- -- --------
IfUBBASIN Area Length Kb Slope IA DTHETA PSIFXKSAT RTIMP

sq.mi. mi. ft/mi in. adj. %
-------------------------_._-------------------------------------------

I



I 3050 0.337 1.270 0.051 106.0 0.33 0.33 4.65 0.34 4
-------------~---------------------------------------- -----------------

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



I
I

LOSS PARAMETERS FOR SUBBASIN: 3060
=================

Soil Survey Used Aguila/Carefree

IIxKSAT
--------------

PSIF = 4.550.35
0.25
0.00

I

I :~:_~::: ~~~~~ ~_~::~ :~~~: ~~;~~~~
33 74.240 30.1 0.23 0

I 44 9.230 3.7 0.03 0
96 1.140 0.5 0.07 0
98 162.180 65.7 0.37 0

IITOTAL-:--246~790-A~;;;----XKSAT-:-O~29--%R~~k-:--O--

II =~~~:~~=Dry =
Normal =

Iwet =
LAND USE

II==AREA==LAND USE %Area DTHETA %Veg. RTIMP% IA Kn Kb Kb
Acres Type condition cover· in. Type
---------------------------------------------------------~-----------------

1201.500 Desert 81.6 DRY 25 0 0.35 0.03 Low 0.05
OPEN DRY 10 0 0.10 0.02 Min
V.L.D.R NORMAL 30 5 0.30 0.05 Low

II
39.790 L.D.R. 16.1 NORMAL 50 15 0.30 0.05 Low 0.06

M.D.R. NORMAL 50 30 0.25 0.05 Low
5.500 M.F.R. 2.2 NORMAL 50 45 0.25 0.05 Low 0.07

Ind NORMAL 60 55 0.15 0.03 Min
Comm NORMAL 75 80 0.10 0.02 Min
Park NORMAL 90 0 0.20·0.10 Hi
RowCrop NORMAL 85 0 0.50 0.10 Hi

11246~79-:-T~t~i-A;;~------------A~~~-:---29-----j%---O~j40------------------

IIPERCENT OF SUBBASIN

I %EFFECTIVE IMP. = 3

I INPUT VALUES FOR MCUHPI PROGRAM
----------------------------------------------------------------------
SUBBASIN Area Length Kb Slope IA DTHETA PSIF XKSAT RTIMP

I



II ~~:~~:_--~~:_--------~:~~~--~~:_----------- ~~~: ~ _
3060 0.386 1.670 0.047 87.0 0.34 0.33 4.55 0.35 3

1-----------------------------------------------------------------------

1
II
I
1
I
I
I
I
I
I
I
I
I
I
I
I
I



I
I

LOSS PARAMETERS FOR SUBBASIN: 1340
=================

Soil Survey Used Aguila/Carefree

IXKSAT
=======

PSIF = 5.700.39
0.25
0.00

Map Unit AREA %Area XKSAT %Rock
II Acres Outcrop

----------------------------------------------------
6 4.530 0.5 0.62 0

I 33 376.000 37.5 0.23 0
61 508.090 50.7 0.15 0
63 34.800 3.5 0.14 25

I 96 79.560 7.9 0.07 0
----------------------------------------------------
TOTAL = 1002.980 Acres XKSAT = 0.17 %Rock = 1

I=~I~:I~=
Dry =

I Normal =
Wet =

% EFFECTIVE IMP. = 2

IIFUBBASIN XKSAT ADJUSTED FOR VEG. =

IMPERVIOUS AREA: URBAN @ 100 %effective = 1
ROCK OUTCROP @ 100 %effective = 1

LAND USE

II==AREA==LAND USE %Area DTHETA %Veg. RTIMP% IA Kn Kb Kb
Acres Type condition cover in. - Type

I----------------------------~---------------------------~------------------
848.280 Desert 84.6 DRY 25 0 0.35 0.03 Low 0.04

OPEN DRY 10 0 0.10 0.02 Min

1117.750 V.L.D.R 11.7 NORMAL 30 5 0.30 0.05 Low 0.05
21.690 L.D.R. 2.2 NORMAL 50 15 0.30 0.05 Low 0.06
15.260 M.D.R. 1.5 NORMAL 50 30 0.25 0.05 Low 0.06

I
M.F.R. NORMAL 50 45 0.25 0.05 Low
Ind NORMAL 60 55 0.15 0.03 Min
Comm NORMAL 75 80 0.10 0.02 Min
Park NORMAL 90 0 0.20 0.10 Hi

I RowCrop NORMAL 85 0 0.50 0.10 Hi
---------------------------------------------------------------------------
1002.9 = Total Area Avg. = 26 1% 0.340

IIPERCENT OF SUBBASIN DRY = 85.0 %
NORMAL = 15.0 %
WET = 0.0 %

IISUBBASIN DTHETA WEIGHTED BY LAND USE = 0.37

0.20

I
II INPUT VALUES FOR MCUHPI PROGRAM

I



IISUBBASIN Area Length Kb Slope IA DTHETA PSlf XKSAT RTIMP
sq.mi. mi. ft/mi in. adj. %

-----------------------------------------------------,-----------------

11340 1.5674.0000.039115.00.340.37 5.70 0.20 2
-----------------------------------------------------------------------

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



I
I

lOSS PARAMETERS FOR SUBBASIN: 3125
=================

Soil Survey Used Aguila/Carefree

IXKSAT
=======

IMap Unit

6

133
96

AREA
Acres

19.240
224.710
49.120

%Area

6.6
76.7

,16.8

XKSAT

0.62
0.23
0.07

%Rock
Outcrop

o
o
o

0.37
0.25

.0.00

IITOTAl = 293.070 Acres

DTHETA

1========
Dry =
Normal =
Wet =

llANO USE
========

XKSAT = 0.20 %Rock = 0

PSIF = 5.30

II AREA lAND USE %Area DTHETA %Veg. RTIMP% IA Kn Kb Kb
Acres Type condition cover in. Type
-~-------_._------------------------------------------ ----------------------

11281.020 Desert 95.9 DRY 25 0 0.35 - 0.03 low 0.05
OPEN DRY 10 0 0.10 0.02 Min
V.L.D.R ' NORMAL 30 5 0.30 0.05 Low

5.770 L.D.R. 2.0 NORMAL 50 15 0.30 0.05 Low 0.07

I 6.280 M.D.R. 2.1 NORMAL 50 30 0.25 0.05 Low 0.07
M.F.R. NORMAL 50 45 0.25 0.05 Low
Ind NORMAL 60 55 0.15 0.03 Min

I
Comm NORMAL 75 80 0.10 0.02 Min
Park NORMAL 90 0 0.20 0.10 Hi
RowCrop NORMAL 85 0 0.50 0.10 Hi

---------------------------------------------------------------------------
1IF93.07 = Total Area Avg. = 26 1% 0.350

PERCENT OF SUBBASIN DRY = 96.0 %

I NORMAL = 4.0 %
WET = 0.0 %

ifUBBASIN DTHETA WEIGHTED BY LAND USE = 0.37

~UBBASIN XKSAT ADJUSTED FOR VEG. = 0.24

I MPERVIOUS AREA: URBAN @ 100 %effective = 1
ROCK OUTCROP @ 100 %effective = 0

I %EFFECTIVE IMP. = 1

I
•

INPUT VALUES FOR MCUHPI PROGRAM

UBBAsiN---A~;;--l;~~th---Kb---si~~;--iA---DTHETA--psiF--XKSAT--RTIM. P-
sq.mi. mi. ft/mi in. adj. %



~--------~-------------------------------------------------------------
3125 0.458 1.990 0.046 108.0 0.35 0.37 5.30 0.24 1

I
I'
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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==================================
Summary of MCUHPI Input ParametersI

I Input File: CCl-24RT.M1I
Output File: CCl-24RT.M10

SUBBASIN I AREA IA DTHETA PSIF XKSAT RTIMP Tc
sq.miles ins. adj. %

---------+-----------------------------------------------------------------
3085 0.081 0.100 0.350 3.53 0.530 0.0 0.21 0.19

I
1210 1.274 0.330 0.330 5.30 0.250 9.0 0.64 0.56
1215 0.218 0.300 0.260 5.00 0.330 14.0 0.44 0.48
1220 0.709 0.350 0.350 4.80 0.290 0.0 0.45 0.30
1230 0.628 0.320 0.340 5.20 0.270 5.0 0.63 0.58
1240 0.397 0.310 0.340 5.60 0.230 11.0 0.51 0.47
3045 0.245 0.350 0.380 5.60 0.210 0.0 0.44 0.41
3050 0.337 0.330 0.330 4.65 0.340 4.0 0.45 0.34

I 3060 0.386 0.340 0.330 4.55 0.350 3.0 0;56 0.51
3000 0.385 0.340 0.340 6.60 0.150 3.0 0.52 0.53
3010 0.163 - 0.320 0.230 7.30 0.120 9.0 0.47 0.57

1
3020 0.310 0.310 0.310 5.40 0.260 6.0 0.54 0.54
3030 0.223 0.320 0.300 5.40 0.250 9.0 0.43 0.38
3040 0.119 0.350 0.300 8.00 0.080 0.0 0.42 0.48
1340 1.567 0.340 0.370 5.70 0.200 2.0 0.79 0.67
3125 0.458 0.350 0.370 5.30 0.240 1.0 0.55 0.52
3130 0.211 0.340 0.340 4.45 0.370 2.0 0.53 0.61
3090 0.433 0.340 0.350 5.60 0.220 4.0 0.57 0.52
3080 0.582 0.350 0.190 11.20 0.020 0.0 0.58 0.47
3070 0.288 0.350 0.270 8.80 0.060 0.0 0.72 1.09
3100 0.571 0.350 0.350 7.00 0.120 1.0 0.77 0.75
3120 0.627 0.340 0.270 8.40 0.070 3.~ 0.69 0.68
3135 0.052 0.350 0.350 4.60 0.330 0.0 0.32 0.35
3140 0.440 0.330 0.370 5.70 0.200 6.0 0.67 0.72
3150 0.575 0.350 0.360 6.80 0.130 0.0 0.89 0.93
3160 0.414 0.350 0.370 5.40 0.220 1.0 0.52 0.49
3170 0.404 0.330 0.310 4.50 0.380 6.0 0.47 0.32
3180 0.426 0.320 0.260 8.00 0.080 11.0 0.69 0.86
3210 0.103 0.340 0.340 4.15 0.440 2.0 0.25 0.15
3220A 0.241 0.340 0.340 4.20 0.420 2.0 0.41 0.30
3220B 0.393 0.350 0.350 3.88 0.490 0.0 0.46 0.33

. 1360 0.687 0.340 0.360 5.30 0.240 8.0 0.38 0.28

I 3190 0.476 0.350 0.370 5.40 0.230 2.0 0.39 0.33
3200 0.655 0.340 0.370 6.20. 0.170 3.0 0.53 0.40
3240 0.075 0.320 0.310 4.15 0.480 4.0 0.43 0.49
3250A 0.083 0.310 0.290 4.15 0.450 6.0 0.33 0.33
3250B 0.317 0.350 0.350 4.35 0.380 0.0 0.71 0.78
3230 0.357 0.350 0.370 5.20 0.240 0.0 0.75 0.81

I
4510 1.531 0.350 0.270 8.80 0.060 0.0 0.90 0.66
4520 0.662 0.350 0.330 7.30 0.110 0.0 1.00 0.87
4530 0.055 0.350 0.350 3.40 0.680 0.0 0.47 0.58

I



I
I

CAVE CREEK WASH FLOODPLAIN STUDY
SUMMARY CULVERT LIST

CULVERT SUBBASIN SIZE
NO. NO. FT.

NO. OF MAT'L CONTROL
BARRELS ASSUMED

1 3240 10 x 4 2 RCB Inlet
2 3210 8x3 3 RCB Inlet

I 3 3220 6x3 1 RCB Inlet
4 3050 4 4 CMP Inlet

I
5 3220 12 x 4 3 ReB Inlet
6 3250 8x4 2 RCB Inlet
7 3240 8x4 2 RCB Inlet
8 1220 8x4 2 RCB Inlet
9 3125 6x3 5 RCB Inlet
10 1360 6x3 1 RCB Inlet

I
11 3190 3 1 RCP Inlet
12 3190 3 2 RCP Inlet
13 3190 8 x 3 4 RCB Inlet
14 3125 8x3 4 RCB Inlet
15 1240 3 2 RCP Inlet
16 1240 10 x 3 1 RCB Inlet
17 1240 10 x 4 4 RCB Inlet
18 1240 16 inch 1 RCP Inlet
19 1240 16 inch 1 RCP Inlet

I 20 1220 30 inch 2 CMP Inlet
21 1340 30 inch 2 RCP Inlet
22 1340 30 inch 1 RCP Inlet
23 1220 3 1 RCP Inlet
24 1210 27 inch 1 CMP Inlet
25 1230 2 1 CMP Inlet

7-19-96 ema/ccwculvr.wk4

I
I

I
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CULVERT #1



I

I

CULVERTS -



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

;:::::::~:::;::::::;::::::::::;::::::::::::::::::::::: ::::::::::::::

::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::;:::::

80X CULVERT ANALYSIS
COMPUTATION OF CULVERT PERFORMANCE CURVE

=

VALUE

.-..,

3
0.0120
0.50

10.00
4.00

100.0
0.017:;

PROGRAM INPUT DATA:
OESGR IPHON

·June 26. 1996
DUAL lOX4 RCa'S

BASIN 3240
CULVERT #1

Culvert Span iWidth of Opening) (feet) .
Culven Rise (Height of Opening) (feeti ..
FHWA Chart Number (8,9,10,11,12 or 13) .
Scale Number on Chart (Type of Culvert Entrance) .
Manning's Roughness Coefficient in-value) .
Entrance Loss Coefficient of Culvert Opening ..
Culvert Length (feet) " .
CuI vert Slope i reet per foot j ..

I
I
I
I
I
I
I
I
I
I

I

PROGR~M RESULTS:

Flow failwater Headwater (ft; Normal Critical Deoth at Outlet
Rate Depth l~let Outlet Depth Depth Outlet Velocity

(crs) (ftl Control Control (ft) (ttl tft) Ifps)
-~---~-._-----------~-----~----------------------------------------.

I

9.0 0,00 0.49 0.45 0.18 0.29 0.18 5.03
26.0 0.00 1. 00 0.61 0.34 0.59 0.34 7 <:0

.h

48,0 0.00 1. 51 0.79 0.50 0,89 0.50 9.58
7.~. 0 0.00 2.00 0.98 0.65 1.18 0.65 i l.l9

133.0 0.00 3.00 1.48 o (j~ 1. 76 I). ~5 13.94.,.
203.0 0.00 4.00 2.17 1 .,~ 2.34 . ~~ 16.18.1 • ~.J 1.'-."

._--------._----------------------------------------------------.---
----._--------~---------------------------------------------------..
BOX CULVER: ANALYSIS COMPUTER PROGRAM Version i.e Copyright (e) 1986
Dodson & Associates, Inc., 7015 W. Tidwell, ~107. Houston, TX 77092
i713) 895-8322. All Rights Reserved.
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I
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I
I
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I
I
I
I
I

Culvert # 1
Culvert Type:
Culvert Size:
Quantity:
Sub-basin #:

Elevation
(ft)

0.00
0.50
1.00
1.50
2.00
3.00
4.00
5.00
5.50
6.00
6.50
7.00
8.00

CAVE CREEK HYDROLOGY - CULYERT ANALYSIS

ReB
10x4

2
3240

Qpipe Qweir Qtotal Weir elev. Storage Are
(cfs) (cfs) (cfs) (ft) (acre ft

0 0 0 0.00 0.00000
18 0 18 0.00 0.00172
52 0 52 0.00 0.00689
96 0 96 0.00 0.01550

146 0 146 0.00 0.02750
266 0 266 0.00 0.05170
406 0 406 0.00 0.08260
406 0 406 0.00 0.12050
406 0 406 0.00 0.18029
406 58 464 0.50 0.18029
406 165 571 1.00 0.18029
406 303 709 1.50 0.18029
406 652 1058 2.50 0.18029

=



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

CULVERT #2



I
I

80X CULVERT ANALYSIS
COMPUTATION OF CULVERT PERFORMANCE CURVE

=

VALUE

8.00
3.00
8

0.0120
0.50

100.0
0.0120

7.5 0,00 0.50 0.45 0.20 0.30 0.20 4.57
21. 0 0.01) 1.01 0.62 O..39 0.60 0.39 6.79
38.0 0.00 1. 50 0.82 0.56 0.89 ~ '(.. 8.47v.J ....

58.0 0.00 2.00 1. 06 0.7.3 1.18 0.73 9.87
105.5 0.00 3.00 1. 74 1. 08 1.75 1.08 12.20

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

PROGRAM INPUT DATA:
DESCRIPTION

June 26, 1996
TRIPLE 8X3 RCa'S

8ASIN 3210
GULVERT#2

--------------------------------------------------------------------
Culvert Span (Width of Opening) (feet) , ..
Culvert Rise (Height of Opening) (feet! ..
FHWA Chart Number (8,9,10,11,12 or 13) .
~cale Number on Chart (Type of Culvert Entrance) .
Manning's Roughness Coefficient (n-value) .. , , .
Entrance Loss Coefficient of Culvert Opening.; .. , ,.
Culvert Length (feet) , , .
Culvert Slope (feet per footl , .

PROGRAM RESULTS:
Flow Tailwater Headwater (ft) Normal Critical Depth at Outlet
Rate Depth Inlet Outlet Depth Depth Outlet Velocity

lefs) (ttl Control Control (fti (tt) [ttl (fpsj
----------------_&_~---"'------------------------------ -------._-----

a _------------------------------------------------------ -------------~

SOX vULVERi ANALYSIS COMPUfER PROGRAM Version 1.6 Copyright (c) 1986
Dodson & Associates, Inc., 7015 W. Tidwell, #107, Houston, TX 77092
(713) 895-8322. All Rights Reserved.
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CULVERT #3



I
I

=

VALUE

8
3

6.00
3.00

0.0120
0.50

100.0
G. 0120

5.6 0.00 0.50 0.45 0.21 v.30 0,21 4.54
1 ~ ;: 0.00 1. 00 1'1 ~., 0,39 0.59 0.39 6.67J...,!,,J v,OL.

28.5 o.oe 1.50 0,82 0.57 0.89 0.57 B.n
43.: 0.00 2.00 1. 06 0.75 1.18 0.75 1.66
79.0 0.00 3.00 1. 75 1.11 1. 75 1.11 11. 82

PROGRAM INPUT DATA:
DESCRIPTION

SINGLE 6X3 RCS
BASIN 3220
CULVERTE

------ ..._----------------------------------------------------------

June 26 I 1996

BOX CULVERT ANALYSIS
COMPUTATION OF CULVERT PERFORMANCE CURVE

----- w ~ _

Culvert Span (Width of Opening) (feet) .
Culvert Rise (Height of Opening) (feet) .
FHWA Chart Number 13,9,10,11,12 or 13) .
Scale Number on Chart (Type of Culvert Entrance) .
Manning's Roughness Coefficient (n-value) .
Entrance Loss Coefficient of Culvert Opening .
Culvert length (feet) .

Cu vert Slope (feet per fOOL I.•••••...•.•••.•..•.•••. '"

PROGRMl RESULTS:
Flow Tailwater Headwater ift) Normal Critical Deotn at Outlet
Rate Deuth Jnlet Outlet Depth Depth Outlet Velocity

Icfs) Iftl Control Control 1ft) (ftl 1ft I (fps)
----- w ~ _

-------------- ..-._---_.-.-------------------------------------------
BOX CULVERT ANALYSIS COMPUTER PRDGRAM Version 1.6 Cooyrignt (c) 1936
Dodson & Associates, Inc., 7015 W. Tidwell, #107, Houston, TX 77092
(713) 895-g322. All RighLS Re:erved.
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CAVE CREEK HYDROLOGY - CULYERT ANALYSIS

Culvert # 3
Culvert Type: RCB
Culvert Size: 6x3
Quantity: 1
Sub-basin #: 3220

Elevation Qpipe Qweir Qtotal Weir elev. Storage Are
(ft) (cfs) (cfs) (cfs) (ft) (acre ft

0.00 0 0 0 0.00 0.00000
0.50 6 0 6 0.00 0.00172
1.00 16 0 16 0.00 0.00689
1.50 29 0 29 0.00 0.01550
2.00 44 0 44 0.00 0.02750
3.00 79 0 79 0.00 0.05170
4.00 79 0 79 . 0.00 0.07527
4.50 79 a 79 0.00 0.09157
5.00 79 53 132 0.50 0.09157
5.50 79 165 244 1.00 0.09157
6.00 79 303 382 1.50 0.09157
6.50 79 653 732 2.00 0.09157
7.00 79 978 1057 2.50 0.09157
7.50 79 1372 1451 3.00 0.09157

=
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I
I
I CULVERT #4
I
I
I
I
I
I
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I



:::::::::::::::::::::::::::::::::::::;::::::::::::::::::::::::::::::

PIPE CULVERT ANALYSIS
COMPUTATION OF CULVERT PERFORMANCE CURVE

June 26. 1996
QUAD 48-INCH CMP'S PROJECTING

BASIN 3050
CULVERT #4

I
I
I
I
I
I
I PROGRAM INPUT DATA;

DESCRT PYlON VALUE
--------------------------------- .._--------------------------------

=

4.00
2

0.0240
0.50

100.0
r.0170

Culvert Diameter (feet) .
FHWA Chart Number (1,2 or 3) .
Scale Number on chart (Type of Culvert Entrancei. ..
Manning's Roughness Coefficient (n-value) .
Entrance Loss Coefficient of Culvert Opening .
Culvert Length (feet) ..
Culvert Slope (feat per foot) .

------_._--------------------------------------------------._._------

PR OGRAM RESULTS:
Flow Tailwater Headwater 1ft) Normal Critical Death at Outlet
Rats Depth Inlet Outlet Depth Depth Outlet Veloci~y

(cfsj 1ft) Control Contiol (ft) (ftl {ft) (fps)
------------------------------~----~------~----------- --------------

1.7 0.00 0.50 0.49 0.36 0.37 0.36 3.04
6,3 0.00 1. 00 0.68 0.68 0.73 0.68 4.47

13.4 0.00 1. 50 0,89 0.98 1. 07 0.98 5~60

22.0 0.00 2.00 1.14 loU 1. 38 1.26 6.50
42.4 0.00 3.00 1.83 1. 80 1. 95 1.80 7.71
64.5 0.00 4.00 2.81 2.31 2.42 2.31 8.56

------_._----------------------------------------------------------------------------._----------------.-------_.---------------------.-

I
I
I
I
I
I

PIPE CULVERT ANALYSIS COMPUTER PROGRAM Version 1.7 Copyright (Cj1986
Dodson & Associates, Inc., 7015 W. ,iawell, #107, Houston, IX 77092
(713) 895-8322. All Rights Reserved.
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CAVE CREEK HYDROLOGY - CULVERT ANALYSIS

Culvert # 4
Culvert Type: CMP
Culvert Size: 48-inch
Quantity: 4
Sub-basin #: 3050

Elevation Qpipe Qweir Qtotal Weir elev. Storage Area
(ft) (cfs) (cfs) (cfs) (ft) (acre ft)

0.00 0 a 0 0.00 0.00000
0.50 7 a 7 0.00 0.01837
1.00 25 0 25 0.00 0.04591
1.50 54 a 54 0.00 0.08264
2.00 88 0 88 0.00 0.14692
3.00 170 a 170 0.00 0.18264
4.00 258 a 258 0.00 0.26897
4.50 258 0 258 0.00 0.31587
5.00 258 0 258 0.00 0.36419
5.50 258 117 375 0.50 0.49587
6.00 258 578 836 1.00 0.49587
6.50 258 1212 1470 . 1.50 0.49587
7.00 258 2100 2358 2.00 0.49587

=
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CULVERT #5



---------------_~ ¥ w ,

-------------._---------------------------------------------------_.

::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::~:

::::::::::::::::::::;:::::::::::::::::::::::::::::::::::::::::::::::

:

VALUE

12.00
4.00

11
4
0.0120
0.50

100. C·
0.0170

i2.0 0.00 0.50 0.46 0.19 0.31 0.19 5.25
34.0 0.00 1.00 0.63 0.36 0.63 0.36 7.88
65.0 0.00 1. 50 0.82 0.53 0.95 0.53 9.97
96.5 0.00 2.00 1.04 0.69 1. 26 0.69 11.70

177.0 0,00 3.00 i.61 1. 01 1. 89 1. 01 1,1.64
273.0 0.00 4.00 2.44 . " ..., :-'" p 1i .10!.,),,) " ::l~ • v,,)

PROGRAM INPUT DATA:
DESCRIPTION

june 26. 1996
TRIPLE 12X4 RCB'S

BASIN 3220
CULVERT #5

SOX CULVERT ANALYSIS
COMPUTATION OF CULVERT PERFORMANCE CURVE

Culvert Span (Width of Opening) (feetl .
Culvert Rise (Height of Opening) (feet) ,
FHWA Chart Number (8,9,10,11,12 or 13) .
Scala Number on Chart (Type of Culvert Entrance) ..
Manning's Roughness Coefficient In-value) '"
Entrance Loss Coefficient of Culvert Opening .
Cui vert Length (feeti ..
Culvert Slope (feet per foot i. ..

PROGRAM RESULTS:
Flow Tailwater Headwater (ft) Normal Critical Depth at Outlet
Rate Depth Inlet Outlet Depth Depth Outlet Velocity

Icfs) (tt) Control Control Uti (ft: (it) tips)

----------------.---------------------------------------------------
-------------~------------------------------------------------------

SOX CULVERT ANALYSIS COMPUTER PROGRAM Version i.6 Copyright (cj 1986
Dodson & Associates, Inc., 7015 W. Tidwell, #107, Houston, fX 77092
(713) 895-8322. All Rights Reserved.
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Culvert # 5
Culvert Type:
Culvert Size:
Quantity:
Sub-basin #:

Elevation
(ft)

0.00
0.50
1.00
1.50
2.00
3.00
4.00
4.50
5.00
5.50
6.00
6.50
7.00
8.00

CAVE CREEK HYPROLOGY CULVERT ANALYSIS

RCB
12x4

3
3220

Qpipe Qweir Qtotal Weir elev. Storage Are
(cfs) (cfs) (cfs) (ft) (acre ft

0 0 0 0.00 0.00000
36 0 36 0.00 0.00172

102 0 102 0.00 0.00689 -
189 0 189 0.00 0.01550
290 0 290 0.00 0.02750
531 0 531 0.00 0.05170
819 0 819 0.00 0.08260
819 0 819 0.00 0.09524
819 0 819 0.00 0.10579
819 0 819 0.00 0.14987
819 58 877 0.50 0.12050
819 198 1017 1.00 0.12050
819 394 1213 1.50 0.12050
819 913 1732 2.50 0.12050

=
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CULVERT #6



--------------------------------------------------------------------
VALUE

8.00
4.00
8
3
0.0120
0.50

100.0
O. OliO

i.5 0.00 0.50 0.45 0.18 a.so 0.18 5,09
21. 0 0.00 1. 00 0.61 0.35 0.60 0,35 7.56
38.0 0.00 1.50 0.78 050 0.89 O.5( 9.44
58.5 0.00 2.00 0,98 0.66 1.18 0.66 11. 0;

106.0 0.00 3.00 1. 48 0.97 1.76 0.97 13.68
162.5 0,00 4.00 2.18 1.28 2.34 1. 28 15.84

PROGRAM INPUT DATA:
DESCRIPTION

Ju ne 2£" 1996
DUAL 3X4 RCB'S

BASIN 3250
CULVERT #6

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

BOX CULVERT ANALYSIS
COMPUTATION OF CULVERT PERFORMANCE CURVE

Culvert Span (Width of Opening) (feet) , .. , .
Culvert Rise (Height of Opening) (feeti .
FHWA Chart Number (8.9,10,11,i2 or 13) , .
Scale Number on Chait (Type of Culvert Entrance) ..
Manning's Roughness Coefficient (n-value)." ,
Entrance Loss Coefficient of CuJVeit Opening , ..
Culvert Length (feet) , ..
Culvert Slope (feet per foot) ~ .

-----------------------------._-------------------------------------

PROGRAM RESULTS:
Flow Tailwater Headwater fft) Normal Critical Depth at Outlet
Rate Depth inlet Outlet Depth Depth Outlet Velocity

iets) itt) Control Control 1ft) (Tt) (n) (fps)

;::::::::;:::::::::::::::~:::::::::::~::::::::::::::::::::::::::::::

BOX CULVERT ANALYSIS COMPUTER PROGRAM Version 1.6 Copyright (c) 1986
Dodson & Associates, Inc .• 7015 11. Tidwell, ~j07, Houston, TX 77092
(713) 895-8322. All Rights Reserved.

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

I
I



I

.; ...

...... , '~'"

:_-------:
. -----:_:---

......... : ..

'j .i -; .....

i
1

~ ~ : .. -, .

5 -;
J
i

4 ~ .

3 l
'j i
!> 1

. : ---~-.- .
,-_..-------+:-

_.....T

---- . . _-:-*:- .. . . . . . . . .--:-.:-~...:- . . . . . .... ~:....:.-:--

-~-_........- '-------:----
._#_e"- : . __-

1 J-·~.::i~-:~..:.-'-~~~.,.-:--:-:~
i

I
I "n

e
-~

I d
~

.a
t

I
~

Ii

I f
t
}

I
I
I
I
I
I
I
I
I-
I
I
I



I
I
I

I
I

I
I



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

CULVERT #7



w ~ _

____ .w ~ _

::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::

VALUE

8.00
4.00
8
3
0.0120
0.50

100.0
0.0170

7.5 0.00 0,50 0.45 0.18 0.30 0.18 5.09
21. a 0.00 1. 00 0.61 0.35 0.60 0.3;. 7.56
38.0 0.00 1. 50 0.78 0.50 0.89 0.50 9.44
58.5 0.00 2.00 0.98 " .. 1.18 0.66 11. 07v.oc

106.0 0.00 3.00 1.48 0.97 1.76 0.97 13.68
162.5 0,00 4.00 ? ,~ 1. 28 2.34 1.28 15.84_.le

PROGRAM INPUT DATA:
DESCR IPTI ON

BOX CULVERT ANALYSIS
COMPUTATION OF CULVERT PERFORMANCE CURVE

June 26, 1996
DUAL 8X4 RCS'S WI CHANNEL

BASIN 3240
CULVERT #7

Culvert Span (Width of Opening) (feet) .
Culvert Rise (Height of Opening) ifeet) .
FHWA Chart Number (8,9,10,11,12 or 13) .
Scale Number on Chart (Type of Cul'/ert EntranC6j .
Manning's Roughness Coefficient (n-value) .
Entrance Loss Coefficient of Culvert Opening .
Culvert Length (feet) ..
CuI vert Slope (teet per foot 1. _ .

PROGRAM RESULTS:
Flow Tailwater Headwater (ft) Normal Critical Depth at Outlet
Rate Depth Inlet Outlet uepth Depth Outlet Velocity

refs) (ft) Control Control (ft) ift) (ft) (fps)

:::::::::::=::::::::::::::::::::::::::::::::::::::::::::::::::::::::

SOX CULVERT ANALYSIS COMPUTER PROGRAM V6ision 1.6 Copyr'ght (c) 2986
Dodson & A5so~iates, Inc., 7015 W. Tidwell, #107, Houston, IX 77092
(713i 895-8322. All Rights Res~rv6d.
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I CAVE CREEK HYDROLOGY - CULVERT ANALYSIS

I
Culvert # 7
Culvert Type: RCB
Culvert Size: 8x4

I
Quantity: 2
Sub-basin #: 3240

I Elevation Qpipe .Qweir Qtotal Weirelev. Storage Are
(ft) (cfs) (cfs) (cfs) (ft) (acre ft

I 0.00 a a a 0.00 0.00000
0.50 15 a 15 0.00 0.00459
1.00 42 0 42 0.00 0.00918

I 1.50 76 0 76 0.00 . 0.02066
2.00 117 a 117 0.00 0.04591
3.00 212 0 212 0.00 0.08260

I 4.00 325 0 325 0.00 0.09157
4.50 325 a 325 0.00 0.09875
5.00 325 a 325 0.00 0.11862

I 5.50 325 a 325 0.00 0.13777
6.00 325 105 430 0.50 0.13777
6.50 325 446 771 1.00 0.13777

I 7.00 325 1061 1386 1.50 0.13777
7.50 325 1867 2192 2.00 0.13777

I
I
I
I

I
I
I
I
I
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CULVERT #8



--------------------------------------------------------------------

-._-----------------------------------------------------------------

;:::::::::::::::::::::::::;:::::::::::::::::::::::::::::::::::::::::

::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::

VALUE

8.00
4.00

0.0120
O.SO

100.0
O.OPO

7.5 0.00 0.50 0.45 0.18 0.30 0.18 5.09
21.0 0.00 1. 00 0.61 0.35 0.60 US ' r./. JCI

38.0 0.00 1.50 0.78 0.50 0.89 0.50 9.44
58.5 0,00 2.00 0.98 0,66 1.18 0.6e 11. 07

106.0 0.00 3.00 1. 48 0.97 1. 76 0.97 13.68
162,5 0.00 4.00 2.18 1.23 2.34 .2B 15.84

PROGRAM INPUT DATA:
DEseR I PTI ON

BOX CULVERT ANALYSIS
COMPUTATION OF CULVERT PERFORMANCE CURVE

June 26, 1996
DUAL 8X4 RCS'S

BASIN 1220
CULVERT #8

CulVeit Span (Width of Opening) (feet) ..
Culvert Rise iHeight of Opening) (fest) .
FHWA Chart Number (8,9,10,11,12 or 13) .
Scale Number on Chart {Type of Culvert Entrance) ..
Manning's Roughness Coefficient (n-value) ~ .
Entrance Loss Coefficient of Culvert Opening .
Culvert Length (feet) .
Culvert Slope (feet per foot) , ._ .

PROGRAM RESULTS:
Flow Tailwater Headwater 1ft) Normal Critical Depth at Outlet
Rate Depth Inlet Gutlet Depth Depth Outlet Velocity

Icfs) . (ttl Control Control (ft) ift) (ft) lfps)

:::::::::::::::::::::::::::::::::::::::::::::::;::::::::::::::::::::

BOt. CULVERT ANALYSIS COMPUTER PROGRAM VErsion 1.6 Copyright (c) 1986
Dodson & Associates, Inc., 7015 W. Tidw€ll, PolO?, Houston, TX 77092
(713) 895-8322. All Rights Reserved.
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CAVE CREEK HYDROLOGY -- CULVERT ANALYSIS

Culvert # 8
Culvert Type: RCB
Culvert Size: 8x4
Quantity: 2
Sub-basin #: 1220

Elevation Qpipe Qweir Qtotal Weir eJev. Storage Are
(ft) (cfs) (cfs) (cfs) (ft) (acre ft

0.00 a a 0 0.00 0.00000
0.50 15 a 15 0.00 0.02296
1.00 42 a 42 0.00 0.14348
1.50 76 a 76 0.00 0.21522
2.00 117 a 117 0.00 0.38976
3.00 212 a 212 0.00 0.40054
4.00 325 a 325 0.00 0.43716
4.50 325 a 325 0.00 0.45769
5.00 325 a 325 0.00 0.51897
5.50 325 a 325 0.00 0.52879
6.00 325 58 383 0.50 0.68871
6.50 325 330 655 1.00 0.68871
7.00 325 909 1234 1.50 0.68871
7.50 325 1633 1958 2.00 0.68871
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CULVERT #9



------------------------------------------------------ -------------~

-----._-------------------------------------------------------------

::::::::~::::::::::::=::::::::::::::::::=:::::::::::::::::::::::::::

VALUE

8
3.00

0.0120

6.00

100.0
0.0120

6.3 0.00 0.50 0.47 0.22 ~ -,. 0.22 4.75...,1. :JL

17.3 0.00 1. 00 0.65 0.42 0.64 0.42 6.94
31. 5 0.00 1. 50 0.87 0.61 0.95 0.61 8.62
47.8 0.00 2.00 1.14 0.80 1. 25 0.80 9.98
86.0 0.00 3.00 1. 91 1.18 1.85 1.18 12.15

PROGRAM INPUT DATA:
OESCRT PTI ON

BOX CULVERT ANALYSIS
COMPUTATION OF CULVERT PERFORMANCE CURVE

June 26, 1996
FIVE 5X3 RC9'S @45 SKEW

BASIN 3125
CULVERT #9

Culvert Span (Width of Opening) (feet), .
Culvert Rise (Height of Opening) (feet) .
FHWA Chart Number 18,9,10,11,12 or 13) .
Scale Number on Chari (Type of Culvert Entrance) .
Manning's Roughness Coefficient In-value) .
Entrance Loss Coefficient of Culvert Ooening , .
Culvert Length (feet) .
Culvert Slope (feet per foot) 7 ..•.....•..•.

PROGRAM RESULT S:
Flow Tailwater Headwater rft) Normal Critical Depth at Outlet
Rate Depth Inlet Outlet Depth Depth Outlet Velocity

(efs) Iftl Control Control !ft) 1ft) 1ft) (fpsl

;::::::::::::::::::=:::::::::::::::::;::::::::::::::::::::::::::::::

BOX CULVERT ANALYSIS COMPUTER PROGRAM Version 1.6 Copyright (0) 1986
Dodson & Assooiates, Inc., 7015 W. Tidwell, #107, Houston, TX 77092
(713) 895-8322. All Rights Reserved.
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Culvert # 9
Culvert Type:
Culvert Size:
Quantity:
Sub-basin #:

Elevation
(ft)

0.00
0.50
1.00
1.50
2.00
3.00
4.00
4.50
5.00
5.50
6.00
6.50
7.00
7.50

CAVE CREEK HYDROLOGY - CULVERT ANALYSIS

RCB
6x3

5
3125

Qpipe Qweir Qtotal Weir elev. Storage Area
(cfs) (cfs) (cfs) (ft) (acre ft)

a a a 0.00 0.00000
32 a 32 0.00 0.02296
87 a 87 0.00 0.14348

158 a 158 0.00 0.21522
239 a 239 0.00 0.38976
430 0 430 0.00 0.42059
430 0 430 0.00 0.49751
430 0 430 0.00 0.59005
430 58 488 0.50 0.68871
430 248 678 1.00 0.68871
430 606 1036 1.50 0.68871
430 1260 1690 2.00 0.68871
430 2283 2713 2.50 0.68871
430 3858 4288 3.00 0.68871
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CULVERT #10

LOOKING WEST

LOOKING SOUTH



VALUE

6.00
3.00

0.0120

j

0.0120
0.50

12

100.0

6.0 0.00 0.50 0.46 o I'P 0.31 0.21 4.66• I.. ~

17 .2 0.00 1. 00 0.64 0.41 0.63 0.41 6.93
31. 5 ' 0.00 1.50 0.87 0.61 0.95 0.61 8 r,-.,.OL

48.5 0.00 2.00 1.15 0.81 ~ '"l ., o Rf 10.03j,. L i .~,

89.0 0.00 3.00 1. 98 1. 21 1. 90 1.21 12.29

PROGRAM INPUT DATA:
DEseR j PTI ON
-------~---------------------------------------------- ------.-------

June 26, 1996
SINGLE 6X3 RCB W/DROP STRUCTURE

BASIN 1360
CULVERT HO

BOX CULVERT ANALYSIS
COMPUTATION OF CULVERT PERFORMANCE CURVE

:::::::::::::::::::::=::::::::::::::::::::::::::::::::::::::::::::::

Culvert Span (Width of Opening) (feet) .
Culvert Rise (Height of Opening) (feet) .
FHWA Chart Number (8,9,10.11,12 or is) .
Scale Number on Chart (Type of Culvert Entrance) .
Manning's Roughness Coefficient rn-value) .
Entrance Loss Coefficient of Culvert Opening .
Culvert Length (feet) ' .,- .
Culvert Slope (feet per foot) , .

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

PROGRAM RESULTS:
Flow failwater headwater fft) Normal Critical Deeth at Outlet
Rate Depth Inlet Outlet Depth Depth Outlet Velocity

(cfsl (tt) Control Control (tt) (ft) ift) (fps)

--------------------------------------------------------------------
-----------------~----------------~-~~---~--------------------------

BOX CULVERT ANALYSIS COMPUTER PROGRAM Version 1.6 Copyright (c) 1986
Dodson & Associates, Inc., 7015 W. Tidwell, #107, Houston, TX 77092
(713) 895-8322. All Rights Reserved.
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Culvert # 10
Culvert Type:
Culvert Size:
Quantity:
Sub-basin #:

Elevation
(ft)

0.00
0.50
1.00
1.50
2.00
3.00
4.00
4.50
5.00
5.50
6.00
6.50
7.00
7.50

CAVE CREEK HYDROLOGY - CULVERT ANALYSIS

RCB
6x3

1
1360

Qpipe Qweir Qtotal Weir elev. Storage Are
(cfs) (cfs) (cfs) (ft) (acre ft

0 0 0 0.00 0.00000
6 0 6 0.00 0.00172

17 0 17 0.00 0.00689
32 0 32 0.00 0.01550
49 0 49 0.00 0.02750
89 0 89 0.00 0.03189
89 0 89 0.00 0.03906
89 0 89 0.00 0.05170
89 53 142 0.50 0.05170
89 165 254 1.00 0.05170
89 303 392 1.50 0.05170
89 653 742 2.00 0.05170
89 978 1067 2.50 0.05170
89 1372 1461 3.00 0.05170
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CULVERT #11
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I

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

--------------------------------------------------------------------

COMPUTATION OF CULVERT PEnfORMANCE CURVE

::::::::::::::::;;::::::::;::::::;::::::::::::::::::::::::::::::::::

VALUE

1.5 C. 00 0.51 t. ~ 0 0..30 0.33 0.30 4.13'., . q J, ..
~: DO 1.0(; 0.69 0.56 O. 74 0.56 6.08..J.~

11.5 0.00 1.50 ~ ,,, 0.80 1,08 0.80 ,
.54v. 1:; ,

18.9 0.00 2.00 1,24 1. 04 1. 39 1. 04 8,67
35.1 0,00 3.00 ? i 1 1. 47 I 07 1. 47 10.18.... L.l. :.. ••'1,.1

PhOGRAM INPUT DATA:
[J ESCR1PTI ON

June it! 1996
SINGLE 36-INCH RCF W/OROP STRUCTURE

BASIN 3190
CULVERT #11

PIPf CULVERT ANALYSiS

Culvert Diameter (feetl................................. 3.00
FHWA Chart Number 11.2 Dr 3) ,. ,.
Scale Number on Chart tType of CulVErt Entrancei .
Manning's Roughness Coefficient (n-valuei............... 0.0130
Entrance Loss Coefficient of CulvEn Ooening............ 0.50
Culvert Length (reeti ,........................... 100.0
Culvert Slope ,feet per f-cLi.: , _. 0.0120

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

PROGRAM RESULTS:
Flow Tailwater Headwater (ft: Normal Critica' Depth at Outlet
Rate Depth Inlet Outlet Depth Depth Outlet velocity

leTS) (fti Control Control itt) itt) iTt) Ups)

::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::

PIPE CU~VERT ANALYSIS COMPUTER PROGRAM Version 1.1 Copyright Ic)1986
Dodson & AS30ciites. Inc., 7015 N. Tidwell. ~107, Houston, IX 17092
(flj) 895-8322. All Rights Reserved.
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CAVE CREEK HYDROLOGY - CULVERT ANALYSIS

Culvert # 11
Culvert Type: RCP
Culvert Size: . 36 inch
Quantity: 1
Sub-basin #: 3190

Elevation Qpipe Qweir Qtotal Weirelev. Storage Area
(ft) (cfs) (cfs) (cfs) (ft) (acre ft)

0.00 a a a 0.00 0.00000
0.50 2 a 2 0.00 0.00046
1.00 6 0 6 0.00 0.00115
1.50 12 a 12 0.00 0.00861
2.00 19 a 19 0.00 0.09587
3.00 35 0 35 0.00 0.13047
4.00 35 a 35 0.00 0.19564
4.50 35 a 35 0.00 0.22957
5.00 35 53 88 0.50 0.22957
5.50 35 165 200 1.00 0.22957
6.00 35 394 429 1.50 0.22957
6.50 35 700 735 2.00 0.22957
7.00 35 1304 1340 2.50 0.22957
7.50 35 2143 2179 3.00 0.22957
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CULVERT #12
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------~--._------------------------------------------- --------------

--------------------------------------------------------------------

::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::

::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::

VALUE

3.00

1
0.0130
0.50

100.0
0.0120

1.5 0.00 0.51 0.49 0.30 0,38 0.30 4.13
5.5 G.OO 1. 00 0.69 0.56 0.74 0.56 6.08

11.5 0.00 1. SO 0.93 0.80 1. 08 0.80 7.54
18.9 0.00 2.00 1. 24 1. 04 1. 39 1. 04 8,67
35.1 0.00 3.00 " I I 1. 47 1. 93 1.0 10.18(, .1

PROGRAM INPUT DATA:
DESCRIPTION

Culvert Diameter (feet) .
FHNA Chart Number (1,2 or 3), , .. , .

Scale Number on Chart (Type of Culvert Entrance) .. , .
Manning's Roughness Coefficient (n-value) , ..
Entrance Loss Coefficient of Culvert Opening, .
Culvert Length (feet), , ..
Culvert Slope (feet per foot) .

June 26, 1996
DUAL 36-INCH RCP'S WI DROP STRUCTURE

BASIN 3190
CULVERT #12

PIPE CULVERT ANALYSIS
COMPUTATION Of CULVERT PERfORMANCE CURVE

------------------------------------------------------------------.---------------------------------------------------------------------

PROGRAM RESULTS:
Flow Tailwater Headwater (ft) Normal Critical Depth at Outlet
Rate Depth Inlet Outlet Depth Depth Outlet Velocity

(cts) (ft) Control Control (ftl (ft) (it) (ips)

PIPE CULVERT ANALYSIS COMPUTER PROGRAM Version 1.7 Copyright (c)1986
Dodson & Associates, Inc,: 7015 W. Tidwell, #107, Houston, TX 77092
(713) 895-8322, All Rights Reserved.
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Culvert # 12
Culvert Type:
Culvert Size:
Quantity:
Sub-basin #:

Elevation
(ft)

0.00
0.50
1.00
1.50
2.00
3.00
4.00
4.50
5.00
5.50
6.00
6.50
7.00
7.50

CAVE CREEK HYDROLOGY - CULVERT ANALYSIS

RCP
36 inch

2
3190

Qpipe Qweir Qtotal Weir elev. Storage Area
(cfs) (cfs) (cfs) (ft) (acre ft)

0 0 0 0.00 0.00000
3 0 3 0.00 0.00075

11 0 11 0.00 0.00149
23 0 23 0.00 0.00238
38 0 38 0.00 0.05165
70 0 70 0.00 0.06425
70 0 70 0.00 0.07106
70 0 70 0.00 0.07985
70 53 123 0.50 0.08609
70 165 235 1.00 0.08609
70 394 464 1.50 0.08609
70 700 770 2.00 0.08609
70 1304 1375 2.50 0.08609
70 2143 2214 3.00 0.08609
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CULVERT #13



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

------------------------_._-----------------------------------------

::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::

::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::~:::::::

VALUE

2
0.0120

6.00
3.00

11

0.50
100.0

0.0120

7.2 0.00 0.50 0.45 0.20 0.29 0.20 4.50
20.6 0.00 1. 00 0.62 0.38 0.59 0.38 6.74
37 .6 0.00 1. 50 0.8i 0.56 0.88 0.56 8.44
58.0 0.00 2.00 1. 06 0.7S 1.18 0.73 9.87

107.0 0.00 3.00 1. 76 L09 1.77 1 (oQ 12.25•. u.
159.6 0,00 4.00 2,74 1.42 2.31 1. 42 14.02

PROGRAM INPUT DATA:
DESCRIPTION

june 26. 1996
QUAD 8X3 ReB'S WjDROP STRUCTURE

BASIN 3190
CULVERT #13

BOX CULVERT ANALYSIS
COMPUTATION OF CULVERT PERFORMANCE CURVE

Culvert Span (Width of Opening) (feeti , .
Culvert Rise (Height of Opening) (feet) '"
FHWA Chart Number (8,9,10,11,12 or 13) •.................
Scale Number on Chait (Type of Culvert Entrancej .
Manning's Roughness Coefficient (n-value) ,
Entrance Loss Coefficient of Culvert Opening .
Culvert Length (feet) ..
Culvert Slope (feet per footi. ,- .

PROGRAM RESULTS:
Flow Tailwdter Headwater (ft) Normal Critical Depth at Outlet
Rate 0epth Inlet Outlet Depth Depth Outlet Velocity

(cfs) (ft) Contrel Control (ft) Itt) 1ft) (ips)

:::::::::::::::::::::::::::::::::::::::::::::::::::::::;:::::::::::;

BOX CULVERT ANALYSIS COMPUTER PROGRAM Version i.6 Copyri9ht (e) 1986
Dodson & Associates, Inc., 7015 W. Tidwell, #107, Houston, TX 77092
(7131 595-8322. All Rights Reserved.
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I CAVE CREEK HYDROLOGY -- CULVERT ANALYSIS

I
Culvert #13
Culvert Type: RCB
Culvert Size: 8x3
Quantity: 4
Sub-basin #: 3190

I Elevation Qpipe Qweir Qtotal Weir elev. Storage Area
(ft) (cfs) (cfs) (cfs) (ft) (acre ft)

I 0.00 0 0 0 0.00 0.00000
0.50 29 a 29 0.00 0.00016
1.00 82 a 82 0.00 0.00054

I 1.50 150 a 150 0.00 0.00095
2.00 232 0 232 0.00 0.00541
3.00 428 a 428 0.00 0.02189

I 4.00 638 a 638 . 0.00 0.02901
4.50 638 a 638 0.00 0.03565
5.00 638 58 697 0.50 0.03565.
5.50 638 248 886 1.00 0.03565
6.00 638 606 1245 1.50 0.03565
6.50 638 1400 2038 2.00 0.03565
7.00 638 2609 3247 2.50 0.03565
7.50 638 3858 4497 3.00 0.03565

I
I
I

I
I
I
I
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CULVERT #14



VALUE

8.00
.3.00

2
(.0120

0.0120

11

O.st
i00.0

7 ? 0.00 0.50 0.45 0.20 0.29 0.20 4.50' .~
20.6 0.00 1. 00 0.62 0.3& 0.59 0.38 6.74":', ,

0.00 i.50 0.a1 0.56 0.88 0.56 8.440/.0

58.0 0,00 2,00 1.06 0.73 1.18 0.73 9.87
107.0 0.00 3.00 1.76 1. 09 1.77 1.09 l2,25
159.6 0.00 4.00 2.74 1. 42 2.31 1.42 14.02

PROGRAM INPUT DATA:
DESCRIPTION

FIO\:J Tai:w~ter i-:eacwdter tft) Normal CrItical Depth ~t Outlet
Rdte Devth Inlet Outlet Depth Depth Gutlet Velocitv

isfsj (tt) Control Control iflj (tt) ift) Ifos)

SOX CULVERT ANALYSIS
COMPUTATION OF CULVERT PERFORMANCE CURVE

------------------------------------------~----------- --------------

:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::;::

June 26. 199£.
QUAD 8X3 RCB'S W!DROP STRUCTURE

BASIN 3125
CULVERT #14

·_~ __ 4_"' ~ • ••• •• _ •• _. _ •••• • ...... _ •••

Culvert Span (Width of Opening) (feet) , .
Culvert Rise (Height of Openingj (feet) .
FHWA Chart Number (8,9,10,11,12 or 13) .
Scale Number on Chart [Type of Culvert Entfance) .
Manningts Roughness Coefficient in-valua;, , ~ ,.
Entrance Loss Coefficient of Culvert Qpenir:g .
Culvert Length (feetl , .
Culvert Slope (feet oer fOCit, :-: ..

~ROGRAM kESU~!S:

--._----------------------------------------------------------------

;:::;::::::::::::::::::::::::::::;::::::::::::::::::;:::::::::::::::

BOX CULVERT ANALYSIS COMPUTER PROGRAM Version 1.6 Copyright (e) 1986
Dodson & Associates, Inc., 7015 W. Tidwell, #107, Hous~on, X77092
(713) 895-8322. All Rights Reserved.
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I
I·
I
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Culvert # 14
Culvert Type:
Culvert Size:
Quantity:
Sub-basin #:

Elevation
(ft)

0.00
0.50
1.00
1.50
2.00
3.00
4.00
4.50
5.00
5.50
6.00
6.50
7.00
7.50

CAVE CREEK HYDROLOGY - CULVERT ANALYSIS

RCB
8x3

4
3125

Qpipe Qweir Qtotal Weirelev. Storage Area
(cfs) (cfs) (cfs) (ft) (acre ft)

0 a a 0.00 0.00000
29 0 29 0.00 0.00068
82 0 82 0.00 0.00216

150 a 150 0.00 0.00332
232 a 232 0.00 0.01468
428 0 428 0.00 0.02541
638 a 638 0.00 0.09057
638 0 638 0.00 0.18596
638 93 732 0.50 0.18596
638 396 1034 1.00 0.18596
638 818 1457 1.50 0.18596
638 1400 2038 2.00 0.18596
638 2609 3247 2.50 0.18596
638 4287 4925 3.00 0.18596



I
I
I
I CULVERT #15
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



--------------------------------------------------------------------

::;;:::=::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::

::::::::::::::::::::::::::::::::::::::::::::::::::::::::~:::::::::::

VALUE

1.4 0.00 0.49 0.49 0,29 O~37 0.29 4.04
5.5 0.00 1. 00 0.69 0,56 O. 74 0.56 6.08

11.5 0.00 1. 50 0.93 0.80 1. 08 0.80 7.54
1B.9 0.00 2.00 1.24 1. 04 1. 39 1. 04 8.67
7' • 0.00 3,00 2.11 1. 47 1. 93 1. 47 10.18,j~. ~

PROGRAM INPUT DATA:
DESCRIPTION

June 26, 1996
DUAL 36-INCH Rep'S W/DROP STRUCTURE

BASIN 1240
CULVERT m

PIPE CULVERT ANALYSIS
COMPUTATION Of CULVERT PERFORMANCE CURVE

Culven Diameter (feet)...... 3.00
FHWA Chart Number (1,2 or 3) ..
Scale Number on Chart (Type of Culvert Entrance) .
Manning's Roughness Coefficient (n-value). 0.0130
Entrance Loss Coefficient of Culv8r~ Opening .. ,.'....... 0.50
Culvert Length (feet) ... , ,......................... 100.0
Culvert SlaDe (feet per foot) " , ,. 0.0120

PROGRAM RESULTS:
Flow Tailwater Headwater (ft) Normal Critical Depth at DutItt
Rate Depth Inlet Outlet Depth Depth Outlet Velocity

(cfs) (Tt) Control Control (ftJ (ttJ (ft) (fps)

--------------------------------------------------------------_._-----------------------------------------------------------------------
PIPE CULVERT ANALYSIS COMPUTER PROGRAM Version 1.7 Copyright (cj1986
Dodson & Associates, Inc., 7015 W. Tidwell. #107, Houston, TX 77092
(713) 895-8322. All Rights Reserved.
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Culvert # 15
Culvert Type:
Culvert Size:
Quantity:
Sub-basin #:

Elevation
(ft)

0.00
0.50
1.00
1.50
2.00
3.00
4.00
4.50
5.00
5.50
6.00
6.50
7.00
7.50

CAVE CREEK HYDROLOGY - CULVERT ANALYSIS

Rep
36 inch

2
1240

Qpipe Qweir Qtotal Weir elev. Storage Area
(cfs) (cfs) (cfs) (ft) (acre ft)

0 0 0 0.00 0.00000
3 0 3 0.00 0.00075

11 0 11 0.00 0.00149
23 0 23 0.00 0.00238
38 0 38 0.00 0.05165
70 0 70 0.00 0.05926
70 0 70 0.00 0.07208
70 0 70 0.00 0.08609
70 53 123 0.50 0.08609
70 165 235 1.00 0.08609
70 394 464 1.50 0.08609
70 700 770 2.00 0.08609
70 1304 1375 2.50 0.08609
70 2143 2214 3.00 0.08609
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I
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CULVERT #16



I
I
I

::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::

BOX CULVERT AN.ALYSIS
COMPUTATION OF CULVERT PERFORMANCE CURVE

june 26, 1996
SINGLE lOX3 RC8 W/DROP STRUCTURE

BASIN 1240
CULVERT #16

I
I
I PROGRAM INPVT DATA;

DESCRIPTION VALUE
--~-----~------------------------------------------------~----------

---------------------------------------------~-------- --------------

PROGRAM RESULTS:
Flow Tailwater Headwater (tt) Normal Critical Depth at Outlet
Rate. Depth Inlet Outlet Deoth Depth Outlet Velocity

lefs) (ft) Control Control (ft) (tt) (ftl (fos)

10.0 0.00 0.50 0.46 0.21 0.31 0.21 4,71
28.5 0.00 1.00 0.64 0.40 0.63 0.40 7.05
52.5 0,00 1.50 0.86 0.:9 o a;; 0.59 8.88./~
8' r, 0.00 2.00 1.14 0.78 1.2i 0.78 10.431.V

148.0 0.00 3.00 1. 94 1. 14 1.89 1. 4 12.94

10.00
3.00

13
1
0.0120
0.50

100.0
0.0120

Culvert SDan (Width of Opening) (feet) .
Culvert Rise (Height of Opening) (feet) .
FHWA Chart Number 18,9.10,11:12 or 13) .
Scale Number on Chart (Type of Culvert Entrance) ..
Manning's Roughness Coefficient (n-vahie) .
Entrance Loss Coefficient of CulVErt Opening .
Culvert Length (feet l. .
Culvert Slope Ifeet per foot) ~ .

I
I
I
I
I

::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::

SOX CULVERT ANALYSIS COMPUTER PROGRxM Vers en 1.6 Cop, right (e) 1956
Dodson & Associates: loc., 7015 W. Tidi~el : tiC" Houston, TX 77092
(7ll) 895-8322. All Rights Reserved.
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CULVERT #17



I
I
I

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

-----------------------------------------------------------._-------

::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::

::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::

VALUE

10.00
4.00

13

0.0120
0.50

100.0
0.0170

10.0 0.00 0.50 0.46 0.19 0.31 0.19 5.24
28.5 0.00 1. 00 0.63 0.36 O.6~ 0.36 7.86
52.5 0.00 1 p 0.82 0.53 0.95 I'j c,'Z 990• ..ill \oi.,,;v

81.0 0.00 2.00 1.05 0.70 1.27 0.70 1I. 63
148.0 0.00 3.00 I .'" 1.02 1. 89 1. 02 14.48•• OL

22B.O 0.00 4.00 2.4~ 1. 35 2.53 1. 35 16.84

PROGRAM INPUT DATA:
OESCRIPiION

J'Jne 26, 1996
QUAD IOX4 RCB'S

BASIN 1240
CULVERT #17

BOX CULVERT ANALYSIS
COMPUTATION Of CULVERT PERFORMANCE CURVE

Culvert Span (Width of Opening) (feet), .
Culvert Rise (Height of Opening) (feet) .
FHWA Chart Number (8,9,10,11,12 or 13) .
Scale Numbe; on Chart (Type of Culvert Ent,anc2J.., ..
Manning's Roughness Coefficient in-value) , ,
Entrance Loss Coefficient of Culvert Opening .
Culvert Length (feet)." .
Culvert Slope ifeet per Toot) ~ .

PROGRAM RESULTS:
Flow failwater Headwater iii) Normal Critical Depth at Outlet
Rate Depth Inlet Outlet Depth Depth Outlet VelGcity

icfs) (ftl Control Control (fi) 1ft) (ft) (fps)

::::::::::::::::::::::;;::::::::::::::::::::::::::::::::::::::::::::

BOX CULVERT ANALYSIS COMPUTER PROGRAM Version 1.6 Copyright [e) 1986
Dodson & Associates, Inc., 7015 W. Tidwell, #107, Houston, IX 77092
(71}) 895-8322. All Rights Reserved.
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CAVE CREEK HYDROLOGY - CULVERT ANALYSIS

Culvert # 17
Culvert Type: RCB
Culvert Size: 10x4
Quantity: 4
Sub-basin #: 1240

Elevation Qpipe Qweir Qtotal Weir elev. Storage Area
(ft) (cfs) (cfs) (cfs) (ft) (acre ft)

0.00 a a a 0.00 0.00000
0.50 40 0 40 0.00 0.00018
1.00 114 a 114 0.00 0.00057
1.50 210 0 210 0.00 0.00087
2.00 324 0 324 0.00 0.00386
3.00 592 0 592 0.00 0.04894
4.00 912 0 912 0.00 0.06502
4.50 912 0 912 0.00 0.07691
5.00 912 0 912 0.00 0.08753 .
5.50 912 0 912 0.00 0.09245
6.00 912 88 1000 0.50 0.09245
6.50 912 396 1308 1.00 0.09245
7.00 912 909 1821 1.50 0.09245
7.50 912 1633 2545 2.00 0.09245
8.00 912 2609 3521 - 2.50 0.09245
8.50 912 3858 4770 3.00 0.09245
9.00 912 5402- 6314 3.50 0.09245
9.50 912 6600 7512 4.00 0.09245

10.00 912 7875 8787 4.50 0.09245
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CULVERT #18



I

_M ~ ~ ~ _

--------------------------------------------------------------------

:::::::::=:~::::::::::::::::::::::::::::::::::::::::::::::::::::::::

VALUE

1.33

0.0130
0,50

100.0
0.0040

o 0 0.00 0.50 0.47 0.39 0.37 0.39 2.66..
3.0 0.00 1. 00 0.87 0.76 0.68 0.76 3.66
4.6 0.00 1. 3.3 1. 31 1. 06 0.85 1. 06 3.88

PROGRAM INPUT DATA:
DESCRIPTION

June 26, 1996
SINGLE l6-INCH RCP

BASIN 1240
CULVERT #18

PIPE CULVERT AHALYSIS
COMPUTATION OF CULVERT PERFORMANCE CURVE

Culvert Diameter !feet) , .
FHWA Chart Number (1,2 or 3) .. , , " ,'.
Scale Number on Chart (Type of Culvert Entrance) ..
Manning's Roughness Coefficient (n-value) " , ..
Entrance Loss Coefficient of Culvert Opening ,., .
Culvert Length (feet). , .
Cu lvert Slope (feet per foot) , ..

--------------------------------------------------------------------

PROGRAM RESULTS:
Flow Tailwater Headwater ift) Normal Critical Depth at butlet
Rate Depth·Inlet Outlet Depth Depth Outlet Velocity

(efs) (tt) Control Control (tt) (tt) (ft) (fps)

::::::::::::::::::::::::::::::::::;:::::::::::::::::::::::::::::::::

PIPE CULVERT ANALYSIS COMPUTER PROGRAM Version 1.7 Copyright (C)1986
Dodson & ~ssociates, Inc., 7015 W. Tidwell, #107, Houston, TX 77092
(713) 895-8322. All Rights Reserved.
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I CAVE CREEK HYDROLOGY -- CULVERT ANALYSIS

I Culvert # 18
Culvert Type: RCP
Culvert Size: 16-inch
Quantity: 1
Sub-basin #: 1240

Elevation Qpipe Qweir Qtotal Weir elev. Storage Area
(ft) (cfs) (cfs) (cfs) (ft) (acre ft)

0.00 0 0 0 0.00 0.00000
0.50 1 0 1 0.00 0.00148
1.00 3 0 3 0.00 0.00459

I 1.33 5 0 5 0.00 0.00982
1.50 5 0 5 0.00 0.01897
2.00 5 0 5 0:00 0.02005

I 2.50 5 0 5 0.00 0.02296
3.00 5 58 63 0.50 0.02296.
4.00 5 394 399 1.50 0.02296

I 5.00 5. 978 983 2.50 0.02296
6.00 5 2161 2165 3.50 0.02296

I
I
I

I
I
I
I
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CULVERT #19



I
I

-----~~---~-------------------~----------------------- --------------

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

::::::::~::::::::::::::::::::::::::::::::::::::::::::: ::::::::::::::

::::::::::::::::::::::::::::::::::::;:::::;:::::::::::::::::::::::::

VALUE

0.0040

1..33

1
0,0130
0.50

10C.O

PROGRAM INPUT DATA:
DESCRIPTION

June 26, 1996
SINGLE I6-INCH RCP

BASIN 1240
CULVERT #19

PIPE CULVERT ANALYSIS
COMPUTATION OF CULVERT PERFORMANCE CURVE

Culvert Diameter (feet). .
FHWA Chari Number (1,2 or 3j ..

Scale Number on Chart i Type of Culvert Entrance) ..
Manning's Roughness Coefficient (n-valuej .
Entrance Loss Coefficient of Culvert Opening .
Cul vert Length (feet) , " ,
Culvert Slope lfeet per foot) ,.,., .

PROGRAl1 RESULTS;
Flow Tailwater Headwater ift) Normal Critical Depth at Outlet
Rate Depth inlet Outlet Depth Depth Outlet Velocity

(cfs) Uti Control Contrd (ttl (ft) Uti (ips,!

I
I
I
I
I
I
I
I
I

0.9 0.00 0.50 0.47 0.39 {l 71
O.~9 2.66..,.V/

7 r. 0.00 1. 00 C.87 0.76 0.68 0.76 3.66\J.1l

4.6 0.00 1. .33 !'31 1.06 0.85 l.O6 3.88

::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::

PIPE CULVERT ANALYSIS COMPUTER PROGRAM Version 1.7 Copyright (c)1986
Dodson & Associates, Inc., 7015 W. Tidwell, #107, Houston, TX 77092
(713) 895-8322. All Rights Reserved.
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I
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I
I
I
I
I
I
I
I

Culvert # 19
Culvert Type:
Culvert Size:
Quantity:
Sub-basin #:

Elevation
(ft)

0.00
0.50
1.00
1.33
1.50
2.00
2.50
3.00
4.00
5.00
6.00

CAVE CREEK HYDROLOGY -CULVERT ANALYSIS

RCP
16-inch

1
1240

Qpipe Qweir Qtotal Weir elev. Storage Area
(cfs) (cfs) (cfs) . (ft) (acre ft)

a a a 0.00 0.00000
1 a 1 0.00 0.00148
3 0 3 0.00 0.00459
5 a 5 0.00 0.00982
5 0 5 0.00 0.01897
5 a 5 0.00 0.02005
5 0 5 0.00 0.02296
5 58 63 0.50 0.02296
5 394 399 1.50 0.02296
5 978 983 2.50 0.02296
5 2161 2165 3.50 0.02296
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CULVERT #20



I

- w •• • _

--------------------._---------------------------------._-----------

PIPE CULVERT ANALYSIS
COMPUTATIO~ Of CULVERT PERFORMANCE CURVE

June 26, 1996
DUAL 3D-INCH CMP

BASIN 1220
CULVERT #20

I
I
I
I
I PROGRAM INPUT DATA:

DESCRIPTION VALUE
--------------------------------------------------------------------

____ w~ ~ _

0.0120

2.50
2
1
0.0240
0.50

100,0

1.3 0.00 0.50 0.24 0,39 0.37 0.39 .... ··1L,o"
4.9 0.00 1. 00 0,49 0.16 0.73 0.76 3.88

10.1 0,00 1. 50 0.89 1.12 1. 06 1.12 4.75
16.3 0.00 2.00 1. 52 1. 50 ' r' L50 5.311 ..... 0

22.8 0.00 2.50 2.41 1.92 1.62 1.92 5.63

CulVeit Diameter (feet) , _ .
FHWA Chart Number (1,2 or 3) .
Scale Number on Chart (Type of Culvert Entrance) .
Manning's Roughness Coefficient (n-value) , , .
Entrance Loss Coefficient of Culvert Opening .
Culvert Length (feet)." .
Culvert Slope (feet Der foot) , ,., .

--------------------------------------------------------------------

PROGRAM RESULTS:
Flow Tailwater Headwater 1ft) Normal Critical Depth at Outlet
Rate Depth Inlet Outlet Depth Depth Outlet Velocity

(efs) (ftl Control Control (tt) (Tt) (tt) (fps)

._-----------------------------._-----------------------------------------------------------------------------------------------------.
PIPE CULVERT ANALYSIS COMPUTER PROGRAM Version 1.7 Copyright (c)1986
Dodson & Associates, Inc., 7015 W. Tid\~ell, #107, Houston, TX 77092
(i13) 895-8322. All Rights Reserved.
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Culvert # 20
Culvert Type:
Culvert Size:
Quantity:
Sub-basin #:

Elevation
(ft)

0.00
0.50
1.00
1.25
1.50
2.00
2.25
2.50
3.00
3.50
4.00
4.50
5.00
6.00

CAVE CREEK HYDROLOGY - CULVERT ANALYSIS

RCP
30-inch

2
1220

Opipe Oweir Ototal Weir elev. Storage Area
(cfs) (cfs) (cfs) (ft) (acre ft)

0 0 0 0.00. 0.00000
3 0 3 0.00 0.00172

10 0 10 0.00 0.00574
20 0 20 0.00 0.04649
33 0 33 0.00 0.00103
46 0 46 0.00 0.02296
46 0 46 0.00 0.03099
46 0 46 0.00 0.04279
46 0 46 0.00 0.05136
46 0 46 0.00 0.05988
46 0 46 0.00 0.06026
46 88 133 0.50 0.06026
46 330 376 1.00 0.06026
46 1167 1212 2.00 0.06026



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

CULVERT #21



-------------------------------------------~--------------------~---

---_._--------------------------------------------------------------

:::::::::::::::::::::::::::::::::::::==::::::;::::::::::::::::::::::

VALUE

2.50

1
0.0130
0.50

100.0
0.0100

1.3 0.00 0.50 0.44 0.30 O.~7 0.30 3.82
4.9 0.00 1. 00 0.65 0.58 o 17 0.58 5.64. ,~

10.0 0.00 1. 50 0.93 0.84 1.06 0.84 6.90
16.0 0.00 2.00 1. 32 1. 09 1.35 1. 09 7.79
22.2 0.00 ~ ,,, 1.82 1.31 1.60 1.31 8.53L.JV

PROGRAM INPUT DATA:
DESCRIPTION

,June 26, 1996
DUAL 30-INCH eMF

BASIN 1340
CULVERT ~21

PIPE CULVERT ANALYSIS
CDMPUTATION OF CULVERT PERfORMANCE CURVE

Culvert Diameter Ifeet), , .
FHwA Chart Number (1,2 or 3) ..
Scale Number on Chart (Type of Culvert Entrance) .
Manning's Roughness Coefficient (n-value) .
Entrance loss Coeff icient of Culvert OpEning , ....•..
Culvert Length i feet) .
Culvert Slope (feet per footl .

-----------------------------------------------------------.---------

PROGRAM RESULTS:
Flow Tailwater Headwater 1ft) Normal Critical Depth at Outlet
Rate Depth Inlet Outlet Depth Depth· Outlet Velocity

(cfs) (ft) Control Control (ftl (ft) (ft) (fps)

::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::

PfFE CULVERT ANALYSIS COMPUTER PROGRAM Version 1.7 Copyright (C)1986
Dodson & Associates, Inc.: 7015 W. Tidwell, ~l07, Houston, TX 77092
(713) 895-8322. All Rights Reserved.
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I CAVE CREEK HYDROLOGY - CULVERT ANALYSIS
~

I
Culvert # 21
Culvert Type: RCP
Culvert Size: 30-inch

I
Quantity: 2
Sub-basin #: 1340

Elevation Qpipe Qweir Qtotal Weir elev. Storage Area
(ft) (cfs) (cfs) (cfs) (ft) (acre ft)

I 0.00 0 0 0 0.00 0.00000
0.50 3 0 3 0.00 0.00172
1.00 10 0 10 0.00 0.00574

I 1.50 20 0 20 0.00 0.00103
2.00 32 0 32 0.00 0.02296
2.50 44 0 44 0.00 0.03099

I 3.00 44 0 44 0.00 0.04988
3.50 44 0 44 0.00 0.05421
4.00 44 0 44 0.00 0.06026

I 5.00 44 76 120 0.50 0.06026
5.50 44 248 292 1.00 0.06026
6.00 44 606 651 1.50 0.06026

I 7.00 44 1631 1675 2.50 0.06026

I

I
I
I
I
I
I
I
I
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CULVERT #22



______ w ~ _

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

::::::::~::::::::::~:::::::::::::::::::::::::::::::::: ::::::;:::::::

::::::::::::::::::::::::::::::::::::::::::::::::::::::=:::::::=:::==

VALUE

2.50

1
0.0130
C.SO

100.0
0.01 0

1.5 0.00 0.50 0.44 0.30 " '\i 0.30 3.82v. "" I

4.9 0.00 1. 00 0.65 0.58 0.73 0.58 5.64
10.0 0.00 1.50 0.93 0.84 1. 06 0.84 6.90
16.0 0.00 2.00 1.32 1. 09 1. 35 1. 09 7.79
22.2 0.00 2.50 1.82 1.31 1. 60 1. 31 R q•• J,;

PROGRAM INPUT DATA:
DESCRIPTION

PIPE CULVERT ANALYSIS
COMPUTATION OF CULVERT PERFORMANCE CURVE

June 26, 1996
SINGLE 30-INCH RCP

BASIN 1340
CULVERT #22

Culvert Diameter (feet) .
FHWA Chart Number i1,2 or 3) ,. .
Scale Number on Chart (Type of Culvert Entrance) .• .' ..
Manning's Roughness Coefficient (n-value) ..
Entrance Loss Coefficient of Culveit Opening .........•..
Culvert length (feet) .
Culvert Slope !feet per foot) .

-------------------------------------------------------------------.------------------------------------------------------------------.-

PROGRAM RESULTS:
F'1ow Taili/ate; Headwater (tt) Normal Critical Depth at Outlet
Rate Depth Inlet Outlet Depth Depth Outlet Velocity

lefs) iTt) Control Control (ft) (ft) (ft) (fps)

PIPE CULVERT ANALYSIS COMPUTER PROGRAM Version 1. 7 Co~yright (c)1986
Dodson & Associates, Inc., 7015 w.. Tidwe 1, #107, Houston, TX 77092
1713) 895-8322. All Rights Reserved.
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I CAVE CREEK HYDROLOGY - CULVERT ANALYSIS

I
Culvert # 22
Culvert Type: RCP
Culvert Size: 30-inch
Quantity: 1
Sub-basin #: 1340

I
Elevation Qpipe Qweir Qtotal Weir elev. Storage Area

(ft) (cfs) (cfs) (cfs) (ft) (acre ft)

I 0.00 0 0 0 0.00 0.00000
0.50 1 0 1 0.00 0.00172
1.00 5 0 5 0.00 0.00574

I 1.50 10 0 10 0.00 0.00103
2.00 16 0 16 0.00 0.02296
2.50 22 0 22 0.00 0.03099

I 3.00 22 0 22 0.00 0.04988
3.50 22 0 22 0.00 0.05421
4.00 22 0 22 0.00· 0.06026

I 4.50 22 58 81 0.50 0.06026
5.00 22 215 237 1.00 0.06026
5.50 22 455 477 1.50 0.06026

I 6.00 22 933 956 2.00 0.06026
7.00 22 2143 2166 3.00 0.06026

I
I
I
I

I
I
I
I
I
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CULVERT #23



:::::::=::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::

PIPE CULVERT ANALYSIS
COMPUTATION OF CULVERT PERFORMANCE CURVE

June 26, 1996
SINGLE 36-INCH RCP

8ASIN 1220
CULVERT #23

I
I
I
I
I
I
I PROGRAM INPUT DATA;

DESCRIPTION VALUE
--------------------------------------------------------------------

:::;:::::::::::::::~::::=:::::::::::;::;::::::::::::::::::::::::::::

::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::

PIPE CULVERT ANALYSIS COMPUTER PROGRAM Version 1,7 Copyright (cj1986
Dodson & Associates, Inc., 7015 W, Tidwell, #107, Houston, IX 77092
(713) 395-8322. All Rights Reserved.

PROGRAM RESULTS:
Flow failwater Headwater (tt) Normal Critical Depth at Outlet
Rate Depth Inlet Outlet Depth Depth Ou t Ie t Velocity

(cfs) (ft) Control Control i f t) ( f t) (Tt) (fps)
---------------------------._-------------_._-----------------------

1.4 0.00 0.50 0.49 0.29 0.37 0.29 4,09
5.5 0,00 1. 00 0.69 0.56 0.74 0.56 6.08

11. 3 0,00 1.43 0.92 0.80 1. 07 0.80 7,50
18.9 0.00 2,00 1. 24 1. 04 1. 39 1. 04 8.67
26.9 0.00 2.50 1.64 1. 26 1. 68 1. 26 9.52
35.1 0,00 3.00 2.11 1.47 1. 93 1. 47 10,18

0.0120

3.00

1
0.0130
0.50

100.0

Culvert Diameter (feet) ..
FHWA Chart Number (1,2 or 3) .
Scale Number on Chart (Type of Culvert Entrance} .
Manning's Roughness Coefficient in-value) .
Entrance Loss Coefficient of Culvert Opening .
Culvert Length (feet) : ..
Culvert Slope (feet per foot) , .

I
I
I
I
I
I
I
I
I
I
I
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CAVE CREEK HYDROLOGY - CULVERT ANALYSIS

Culvert # 23
Culvert Type: RCP
Culvert Size: 36 inch
Quantity: 1
Sub-basin #: 1220

Elevation Qpipe Qweir Qtotal Weir elev. Storage Area
(ft) .(cfs) (cfs) (cfs) (ft) (acre ft)

0.00 0 0 0 0.00 0.00000
0.50 1 0 1 0.00 0.00046
1.00 6 0 6 0.00 0.00115
1.50 12 0 12 0.00 0.00861
2.00 19 0 19 0.00 0.09587
2.50 27 0 27 0.00 0.09587
3.00 35 0 35 0.00 0.14299
4.00 35 0 35 0.00 0.18632
4.50 35 0 35 0.00 0.22957
5.00 35 53 88 0.50 0.22957
5.50 35 165 200 1.00 0.22957
6.00 35 394 429 1.50 0.22957
6.50 35 700 735 2.00 0.22957
7.00 35 1304 1340 2.50 0.22957
7.50 35 2143 2179 - 3.00 0.22957
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CULVERT #24



I

---------------------------~--.----------------------- ------------.-

--------~---------~----------------------------------- --------------

::::::::~::::::::::::::::::::::::::::::::::::::::::::: ::::::::::::::

::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::

VALUE

2.25
2
1
0.0240
0.50

100.0
0.0120

1.3 0.00 0.51 0.12 0.41 0.38 0.41 2.67
4.6 0.00 1. 00 0.40 0.77 0.73 0.77 3.84
9,3 0.00 1. 50 0.88 1.13 1. 05 1.13 4.63

14.7 0.00 2.00 1. 67 1.52 1.33 1;52 5.14
17.5 0.00 ,., ."\'- 2.19 Li6 1.46 1.76 5.261..(.;)

PROGRAM INPUT-DATA:
DE SCR IPTI ON

PIPE CULVERT ANALYSIS
COMPUTATION OF CULVERT PERFORMANCE CURVE

june 26, 1996
SINGLE 27-INCH CMP

BASIN 1210
CULVERT #24

Culvert Diameter (feet) " .
FHWA Chart Number (1.2 or 3) .
Scale Number on Chart (Type of Culvert Entrance) " .
Manning's Roughness Coefficient (n-value) ,
Entrance Loss Coefficient of Culvert Opening .
Culvert Length (feet) , .
Culvert Slepe (feet per root) .

PROGRAM RESULTS:
Flow Tailwater Headwater ift) Normal Critical Depth at Outlet
Rate Depth Inlet Outlet Depth Depth Outlet Velocity

(cfs) (ttl Control Control (tt) (tt) (ftl (fos)

---------------------~-------_._-----------------_._-- ----------------------._---._-----------------------------------------------._._.-
PIPE CULVERT ANALYSIS COMPUTER PROGRAM Version 1.7 Copyright (C)1986
Dodson & Associates, Inc., 7015 W. Tidwell, #107, Houston, TX 77092
(713) 895-8322. All Rights Reserved.
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Culvert # 24
Culvert Type:
Culvert Size:
Quantity:
Sub-basin #:

Elevation
(ft)

0.00
0.50
1.00
1.50
2.00
2.25
2.50
3.00
3.50
4.00
4.50
5.00

CAVE CREEK HYDROLOGY - CULVERT ANALYSIS

CMP
27-inch

1
1210

Qpipe Qweir Qtotal Weir elev. Storage Area
(cfs) (cfs) (cfs) (ft) (acre ft)

0 0 0 0.00 0.00000
1 0 1 0.00 0.00172
5 0 5 0.00 0.00574
9 0 9 0.00 0.00103

15 0 15 0.00 0.03099
18 0 18 0.00 0.03880
18 0 18 0.00 0.04521
18 0 18 0.00 0.05724
18 0 18 0.00 0.06026
18 58 76 0.50 0.06026
18 248 265 1.00 0.06026
18 576 593 1.50 0.06026
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CULVERT #25



::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::

::::::::::::::::::::::::::::::::::::=:::::::::::::::::::::::::::::::

PIPE CULVERT ANALYSIS
COMPUTATION OF CULVERT PERFORMANCE CURVE

PIPE CULVERT ANALYSIS COMPUTER PROGRAM Version 1.7 Copyright (c 1986
Dedson & Associates, Inc., 7015 W. Tidwell, #107, Housion, TX 7092
(713) 895-8322. All Rights Reserved.

2
2.00

VALUE

1
0.0240
0.50

100.0
0.0120

1.1 C.OO 0.49 -0.01 0.39 0.36 0.39 2.58
4.2 0.00 1. 00 0.32 0.77 0.72 0.77 3.78
8.4 0,00 1. 50 0.95 1.15 !.O3 1.15 4.51

13.0 0.00 2.00 1. 97 1. 58 j, 30 1. 58 4.88

June 26, 1996
SINGLE 24-INCH CMP

8ASIN 1230
CULVERT #25

PROGRAM INPUT DATA:
DESCRIPTION

Culvert Diameter (feet), .
fHWA Chart Number (1,2 or 3) .
Scale Number on Chart (Type of Culvert Entrance) .
Manning's Roughness Coefficient (n-value) , .
Entrance Loss. Coefficient of Culvert Opening .
Culver t Length (feet) .
Culveit Slope (feet pei foot) .

PROGRAM RESULTS:
Flow Tailwater Headwater (tt) Normal Critical Depth at Outlet
Rate Depth Inlet Outlet Depth Depth Outlet Velocity

lcfs) (ft) Control Control (tt) (tti (tt) (ips)

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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I
I
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Culvert # 25
Culvert Type:
Culvert Size:
Quantity:
Sub-basin #:

Elevation
(ft)

0.00
0.50
1.00
1.50
2.00
2.50
3.00
3.50
4.00
5.00
6.00
7.00

CAVE CREEK HYDROLOGY - CULVERT ANALYSIS

CMP
24-inch

1
1230

Qpipe Qweir Qtotal Weir elev. Storage Area
(cfs) (cfs) (cfs) (ft) (acre ft)

0 0 0 0.00 0.00000
1 0 1 0.00 0.00172
4 0 4 0.00 0.00574
8 0 8 0.00 0.00103

13 0 13 0.00 0.03099
13 0 13 0.00 0.03880
13 0 13 0.00 0.04521
13 0 13 0.00 0.06026
13 76 89 0.50 0.06026
13 455 468 1.50 0.06026
13 1304 1317 2.50 0.06026
13 2701 2714 3.50 0.06026



I
I

I

I
I

FIELD NOTES -



I
CROSS SECTION TABULATION FOR CAVE CREEK ROUTING

I _.. _.. ...- ..... - .,._... ,....~------
REACH

IDENT.

I STA, ELEV. STA. ELEV. STA. ELEV. STA. ELEV.

a 100 100 99 200 S8 245 93

IR 1210 &

I R 1215 STA. HEV. STA. ELEV. STA. ELEV. STA. ELEV.

276 93 347 98 447 99 547 100

I N· L.EFT BANK N· CHANNEL N • RIGHT BANK

0.08 0.04 O.ca

I
I .- ..... MA' __••• I • ••• ,··_, ...·'___•• 4M

- . . .. _._---- -_...........- .. ..
REACH S~:J

I
IOENT. r

STA. HEV. STA. ELEV. STA. ELEV. STA. ELEV. ).',;;,~' ..' 'i, ~':'rt;'~. e!i
...,

0 100 100 99 200 S8 216 94 ~ .--

I
R 1230 ~~,,,.'

STA. ELEV. STA. ELEV, STA. ELEV. STA. ELEY.

230 94 238 98.4 338 98.4 438 100.4

I I
N· LEFT BANK N - CHANNEL N • RIGHT BANK

I 0.1 0.05 0.1
-

I ---.... -_ ..- .. -...... ....---------....._...-.- '''-''---
_.. ----_._...._....-.. ".','-.--.--------_. __ .,

REACH

I IDENT.

STA, ELEV. STA. ELEV. STA. ELEV. STA. ELEV.

a 100 100 99 200 98 206 96.5

I R 1220

STA. HEV STA. ELEV. STA. ELEV. STA. ELEV.

236 96.S 242 96 342 98 442 100

I N· LEFT BANK N· CHANNEL N· RIGHT BANK
0.08 0.03 0.06

I ..._-,-_._--- .... _..... .----.........-.- ......__ .
•__.•.___.a_' ..... ,... ,,. __ ._,.....~••.••_.. _•. _______

REACH

I IDENT.

STA. ELEY. STA. ELEV. STA. ELEV. STA. ELEV.

~'b
0 100 100 99 200 98 202 93.5

I R~O

STA. ELEV. STA. ELEV. STA. ELEV. STA. 5LEY.

I
235 93.5 265 9a.5 :365 99.5 485 100.5

I IN. LEFT eANK N·CHANNE N • RIGHT BANK

I
0.06 0.04 0.06

_________.,._ ,0 ___ •• ' .. .......... ..... . .. . . ......._. ... ..._-- ....----_._..._-_ .

.

I 2'd
I

662E E9S P'lL NtJGllIM WtJEE:H 96, 62 DO



'-- . .._ .. " _ ,.._.__ __ .__. . --J

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

--_...._...... -_.._..... _.__ ..._......._..__.... ""- ......_... -..... _-
REACH

IDENT.

ELEV.

94

ELEV.

100

N • RIGHT BANK

0,06

ELEV. STA, EL.EV, STA. ELEV. ( f.~f\ J
200 219 97

• I" (

99 98 ..",' " It',,' .... ,. ~.b" T {, •• ",~' (I $~':'

EL.EV, oTA. ELEV. STA. EL.EV. ca:a::~ .. ~-,~ .."~'I
96.7 357 99.7 457 100.7

STA. EL.EV. STA.

0 100 100

STA. ELEV. STA.

250 97 ZS7

N - LEFT BANK N • CHANNEL.

0.06 0,03

R 1240

---_.. .....- ---- - .... - - ..;,.- --.-. -- ., .._.
REACH

(CENT.

STA. ELEV. STA. EL.EV, STA. ELEV, STA,

a 100 100 99 200 98 212

R 3045

STA. ELEV. STA, ELEV, STA. ELEV. STA.

242 94 254 98 354 99 454

N -LEFT BANK N, CHANNEL. N .. RIGHT BANK

o.oa 0.035 O,OB

I
I
I
I
I
I
I
I
I

REACH

• IDENT.

STA,

o

STA.

236

ELEV.

100

EL.EV.

97

STA.

100

STA,
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SECTION 4, HYDRAULICS

SEE VOLUME 2
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SECTION 5

EROSION AND SEDIMENT TRANSPORT ANALYSIS

NOT REQUIRED UNDER THIS CONTRACT
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SECTION 6

REFERENCE MATERIAL

6.1 Other published flood studies.

6.1.1 See items 1, 8, 17, and 18 listed in the Bibliography.

6.2 Previous FEMA studies.

6.2.1 Harris-Toups prepared a 1978 study. Only 15 cross-sections were within the
present study area. A revised HEC-2 model for the 1978 model was prepared.

6.3 Other applicable studies

6.3.1 None

6.4 Published/Unpublished historical flood information

6.4.1 None

6.5 Referenced technical papers/documents pertaining to methodology used in study

6.5.1 See items 6, 7, 9 and 10 listed in the Bibliography
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SECTION 7

CROSS-REFERENCING AND LABELING INFORMATION

7.1 Other studies impacted

7.1.1 There will be an update to the Federal Emergency Management Agency, Flood
Insurance Study, 1995 Maricopa County, Arizona, and Incorporated Areas,
Volume 1. Changes are listed in Section 8.

7.2 Key to cross-section labeling

7.2.1 Cross-section labeling are the same cross-section that appears on the floodplain
delineation maps.
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DRAFT FIS REPORT - REVISED TEXT

SECTION 8

Insert 1, Volume 1 of 12, Section 1.2, insert after paragraph 13

52,000

lO,OOO5,000
38,200
33,712

1,300 3,500

20,600 32,975

Peak Discharges (cfs)
lO-year 50-year 100-year 500-year

From Cave Buttes Dam Ponding Area to
Below Carefree Highway

Limits of Study

4.50
142.54
124.38

Drainage Area
(Square Miles)

Flooding Source

Flooding Source and Location

Cave Creek Wash

Revised hydrologic and hydraulic analyses for Cave Creek, Cave Buttes Dam Ponding Area to
Carefree Highway, were performed by Willdan Associates, for the Flood Control District of
Maricopa County, completed in March 1997.

Cave Creek Wash (continued)

Insert 3, Volume 1 of 12, Page 52, Table 3, Summary of Discharges, insert and revise after
5th item:

Above Deer Valley Road
Above Cave Buttes Dam Ponding Area
Below Carefree Highway

Note: Bold line is a new line.

Cross-sections for Cave Creek Wash, from the Cave Buttes Dam Ponding Area to Below
Carefree Highway, were developed from aerial topography flown on January 12, 1996 by
Aerial Mapping Company, Inc. Digital maps were provided at a scale of I" =200', with a
contour interval of 2 feet. Cross-sections were taken from the field by Valco Surveying
Corporation. Aerial Mapping Company, Inc. performed the computer verification of each

Insert 2, Volume 1 of 12, Page 5, Table 1, Detailed-Study Sources, insert after Cave Creek
:wash

Insert 4, Volume 1 of 12, Section 3.2, insert after paragraph 8:
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selected cross-section.

Insert 5, Volume 1 of 12, Table 4, Page 72, insert after Cave Creek Wash:
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Flooding Source

Cave Creek Wash
Cave Creek Wash, Below Carefree Highway

12

Channel

0.015 - 0.065
0.022 - 0.080

Overbanks

0.035 - 0.065
0.022 - 0.120


