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HYDROLOGY 

INTRODUCTION 

The hydrologic study presented in this report is a part of the scope of work 

performed by AGK Engineers, Inc. for the Flood Control District of Maricopa County 

(District) under Contract FCD 92-05. The project under this contract consists of 

fioodplain/floodway delineation for the following washes and tributaries within the 

south portion of the incorporated area of the Town of Fountain Hills. 

WASHES 

Powder Wash 

Cereus Wash 

Cyprus Point Wash 

Jacklin Wash 

Emerald Wash 

Malta Drain 

Colony Wash 

TRIBUTARIES 

None 

Chukar Wash 
Logan Wash 

None 

Kingstree Wash 
Mangrum Drain 

None 

None 

Sycamore Wash 
Greystone Wash 
Sunburst Wash 
North Colony Wash 
Fountain Channel 

However, Panorama Channel is included as a part of the hydrologic study, even 

though it is not included in the floodplain/floodway delineation. In addition, the 

hydrologic analysis for Laser Drain is included in that for Cereus Wash. 
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The purpose of this hydrologic study is to evaluate and determine the following: 

The 100-year peak discharges at various locations within each 
watershed based upon existing conditions. 

The 100-year peak discharges at the same locations within 
each watershed based upon future development conditions. 

The 10-year peak discharges at the same locations within 
each watershed based upon future development conditions. 

The study area and its associated watershed is located at the Town of Fountain 

Hills, within Sections 14, 15, 16, 17, 20, 21, 22, 23, 26, 27, and 28, Township 3 

North, Range 6 East, Gila and Salt River Base and Meridian, Maricopa County, 

Arizona. (See Figu~e 1) 

The Town of Fountain Hills is an incorporated community with a population of 

approximately 20,000 people. The Town is surrounded by the McDowell Mountains 

on the west, Fort McDowell Indian Community on the north and east, and the Salt 

River Pima Maricopa Indian Community on the south. Topography of the study 

area is generally desert hill slopes in various phases of urbanization. 

The study watershed is approximately 7.6 square miles, with a general drainage 

direction from west to east toward the Verde River. Washes in the study area are 

characterized as well defined channels with steep banks and grades. However, the 

natural drainage pattern of the study area has been somewhat altered since the 

development of this community in the early 1970's. In addition, roadway and culvert 

construction in conjunction with urbanization have greatly affected runoff peak 

discharges throughout the study area. 

Climate of the study area is characterized by hot summer, mild winter and 

infrequent rainfall. The mean annual rainfall is about 8.5 inches, falling normally in 

two seasons. One season, primarily resulting from local convective storms, lasts 
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from July to mid-September; the other season, mainly formed by cyclonic (frontal) 

storms, extends from December through March. Of the two types of storms, the 

summer convective storm is considered to be the more critical flood producing 

event in this area. 

In the early 1970's when urban development commenced in Fountain Hills, a 

master drainage study was performed by Trico International, Inc. to quantify flows 

in the study area. However, the assumptions, methodology and procedures used . 
in that study are incompatible with the current criteria set forth by the District and 

the Federal Emergency Management Agency (FEMA). 

As the urbanization progress continued, numerous localized drainage studies have 

been prepared by various consultants and developers. Nevertheless, it does not 

appear that any of the previous studies has been specifically performed or used for 

floodplain delineation purposes in the study area. Due to the differing methodology 

used in the preparation of these studies and the alteration of development schemes 

in some areas, few of the results could be reused in this study. 
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DATE: 2 -/2 - 93 , 

M E M O R A N D U M  
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ENGINEERS, INC. 
22% N. 44th SL P~-x. AX. as001 P ~ W O  (602) 244-2566 FROM: 5. 

JOB: ,L?-- * JOB NO.: 310, 4 3  

, DATE: 6 -/ 7-y3 
M E M O R A N D U M  



TO: File 

YC ENGINEERS, INC. 
2255 N. 44th St. Phomtx.  Ar. 85111 Phone (602) 244-2566 FROM: ES 

JOB: Fountain Hills South Hydrology JOB NO.: 3 10.43 

, DATE: June 24, 1993 

M E M O R A N D U M  

I have received three phone calls from Lany and Alan at the GCA office. The topics 
of the phone calls are as follows: 

1. Larry indicated that he needed the control data information from us. 

2. Alan had some problems with the Kenney Aerial top0 maps. He wanted to know 
if the new versions of the Section 16,22 and 23 AutoCAD files supersede the older ones, 
and I informed him that they did. He also said that some of the contour elevations were 
incorrect and did not match up between some of the files. He wanted to know if we were 
aware of that. I stated that the AutoCAD files Hal sent to him are the originals we 
received and were not altered by us. 

3. Lany had some problems matching the Zoning Map/Land Use overlay on the top0 
maps. I stated that the Kenney Aerial top0 maps and the Town of Fountain Hills Zoning 
and Land Use maps did not match perfectly. The reason is that the two maps were created 
in different ways. I also stated that we moved the Zoning/Land Use overlay around to 
come up with an optimal positioning to best suit our needs, eventhough it did not match 
perfectly. He said it was only a minor problem, and that he would be finished within a week 
or two and then send his data and the original disks back to us. See Letter of Transmittal 
dated 06-02-1993. 



TO: File 

ENGINEERS, INC. 
2255 N. 44th st. PW-I. AZ. ~IOQI P ~ I M ~  ($02) 244-2566 FROM: ES 

JOB: Fountain Hills South Hydrology JOB NO.: 3 10.43 

, DATE: July 1, 1993 

M E M O R A N D U M  

I called Hal Marron to ask about the control data GCA requested. There are two 
sources of control data: 1. the Anderson-Nelson control grid, 2. the Valco verification of 
control points. Hal suggested we send both to GCA, and if they want or need more 
information they can look through the horizontal and vertical control of the Fountain Hills 
Aerial Control - Street Paving Project also by Anderson-Nelson 

After comparing the two, Sam asked me to call Hal again for a reason as to the 
discrepancies. Hal said that Valco's survey was just a check of the Anderson-Nelson control 
grid, so eventhough it was not exact, it was still very close and should not cause any 
problems. Hal also said that GCA should use the Anderson-Nelson control grid. The 
Bureau of Public Roads brass-caps have no state plane coordinates because they are ERM's 
only. 



% ENGINEERS, INC. 
2255 N. 44th St. Ph-I. AX. 85001 P h ~ 8  (602) 244-2566 

TO: File 

FROM: ES 

JOB: Fountain Hills South Hydrology JOB NO.: 3 10.43 

, DATE: July 1, 1993 

M E M O R A N D U M  

I returned a call to GCA and spoke with Alan. He said they needed the following 
information to complete their work: 

1. Soils data for our study area. This data includes % rock outcropping, and 
Green-Ampt parameters. 

2. Control data to lock down all the AutoCAD files. 

3. Information to properly lock down the Zoning and Land Use AutoCAD files 
supplied by the Town of Fountain Hills. 

Sam and I called Alan back in the afternoon. Sam said that the soils information turned 
in by Tom Loomis is the same for our study. We told him that we would FAX over the 
control data information from Anderson-Nelson, along with instructions from AGK to 
translate the Zoning and Land Use AutoCAD files to the proper position for an optimal 
overlay. 
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TO: File 

FROM: ES 

JOB: 
Fountain Hills South Hydrology JOB NO.: 310.43 

, DATE: July 2, 1993 

M E M O R A N D U M  

I spoke to Sandy of Valco to ask about their verification of the Anderson-Nelson 
control data. She said that their check was within tolerable limits. 



TO: File 
ENGINEERS, ZNC. 

2255 ~ ~ r t h  44th Streat . Suite 330 Phoenix, AZ 85008 Phone (602) 244-2566 FAX (602) 244-8947 FROM: H.A. Aristizabal 

JOB: 0 . . Fls JOB NO.: 310.43 

DATE: ~ , - 7 ~ , q q q ~  

M E M O R A N D U M  

Larry Bliley of GCA called this morning and informed me that the new data (Sections 22 
and 14) he received from Kenney Aerial Mapping (KAM) still have the same problem as 
the previous version. I called Pete Dyroff of KAM and explained to him what Larry told me. 
He said he would check into it and call back. Pete called back later with Frank Deal on the 
speaker phone. They said they were unable to see a gap and would send someone over 
to AGK to show the files. I called Larry of GCA and asked if he could be here. He agreed. 

We met at AGK office (Frank Deal and Tim Larking of KAM, Larry Bliley of GCA, and 
Hernan Aristizabal of AGK). It was determined that there was no gap between Sections 
22 and 15 and the problem was that GCA assumed the edges of the sections were section 
lines. These are not true section lines, but trim lines projected from distant section corners. 
In this particular line, KAM assumed that the point shown on the north trim line as point 
50346 was on the section line, so they projected their trim line through this point, which 
resulted in the trim line bearing inward. Section 15 included the area that was missing from 
this section, and apparently, GCA had overlooked this. 
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Attendees: 

George Sabol 
Tom Loomis 
Sam Kao 
Hal Marron 

Fountain Hills Flood Insurance Studies 
Main points discussed for letters 

meeting of 3-8-93 

We decided that a letter should be sent by each of our firms that addresses how the 
mapping and control problem has affected each of our firms. We felt such a letter should 
contain each of these points: 

o Historical Overview of Project 
o Problem Statement 
o Recap of Contracted Scope 
o Scope of services actually provided todate - explanation of why the different services have been needed - discussion of information and materials still required to complete the 

project (i.e. stereo contact prints, complete coordinate list, etc -) 

We would include the following attachments: 

o Additional hours expended in timeline form 
o FEMA requirements for mapping and areas where the mapping does not 

meet these requirements. - spacing of control points 
- no quality control survey of mapping 
- panel point elevation differences 

We also felt that we should include a statement with our planned present course of action. 
It was agreed that unless directed otherwise by the district that we should proceed with the 
digitized cross-sections from Kenney Aerial Mapping and the field survey to verify them. 
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TA. 
FDMC/ File 

% 2255 ENGINEERS, N. 44th St. mwrur. Ac. INC. 85W8 Won* (602) 244-2566 
H.A. Aristazabal 

FROM: 

FCDMC - Fountain Hills FCD 92-05 310.43 

July 8, 1993 
DATE: 

M E M O R A N D U M  

~eference: Progress Meeting of July 8, 1993 at District Office 

Attendees: Tim Murphy FCDMC 
Sandy Story FCDMC 
Sam Kao AGK Engineers 
Hernan Aristazabal AGK Engineers 

1. AGK submitted the hydrology of watersheds 130 and 120 and the routing for 
watershed 1 10. 

2. The lake level for modeling purposes was discussed. Tim suggested that AGK 
discuss this with Randy Harrell, Fountain Hills Engineer. 

3. FCDMC requested axomputer disk for the input files of the hydrology model 
(HEC-1). 

4. FCDMC wanted the Department of Water Resources (ADWR) to review the 
submittal of hydrologic computations for the dam in watershed 180. The District 
will take care of the coordination with ADWR. 
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FCDMC 
TO: 

H.A. Aristizabal 
FROM: . ' 

FCDMC - Fountain Hills FDC 92-05 31 0.43 
JOB: JOB NO.: 

July 22, 1993 
DATE: 

M E M O R A N D U M  
Reference: Progress meeting of July 22, 1993, 1:00 PM., at Discrict Office 

Attendees: Tim Murphy 
Sandy Story 
Sam Kao 
Hernan Aristizabal 

FCDMC 
FCDMC 
AGK Engineers 
AGK Engineers 

1 AGK Submitted the hydrology of watersheds 150, 160, 170, 180 and 190. 

2. The HEC-1 program error on calculation of storage elevation from SQ, SE and 
SV cards was discussed during the meeting. FCDMC is aware of this problem 
from previous studies. 

3. AGK obtained a copy of the "Estimated Manning's Roughness coefficient for 
stream channels and flood plains in Maricopa County, Arizona (FCDMC 1991)" 
and a sample copy of sheet 8 from the Deadman Wash Floodplain Delineation 
Study to use as a example. 

4. AGK borrowed Volumes 1 and 2 of the Deadman Wash Floodplain Delineation 
Study FCD 90-65, and a copy of Manning's n value report for Fountain Hills 
(North). 



7950 East Acoma Drive. Suite 21 1. Scottsdale, Arizona 85260-6962 
(602) 483-3368 FAX (602) 483-3990 

MEMORANDUM 

To: Meeting Attendees:  
Mr. Dave Johnson, FCDMC 
Mr. Tim Murphy, FCDMC 
D r .  Sam Kao, AGK 
Mr. Hernan A r i s t i z a b a l ,  AGK 
Mr. Geza Kmetty, MKE 
Mr. Frank Brown, MKE 
D r .  George V.  Sabol ,  GVSCE 
Mr. Tom Loomis, GVSCE 

From: Tom Loomis 

Subjec t :  Meeting t o  d i s c u s s  mapping accuracy 

P ro j ec t :  Fountain Hills (North) F loodpla in  De l inea t ion  Study 
Contract  FCD 92-04 

Date: 23 August 1993 

The meeting was h e l d  on 1 6  August 1993 a t  1:00 p.m. a t  t h e  o f f i c e  of 
McLaughlin Kmetty Engineers,  Ltd. There was no t  an agenda f o r  t h i s  meeting. 
Mr. Loomis explained t h a t  t h e  purpose of t h e  meeting was f o r  GVSCE and AGK t o  
n o t i f y  t h e  FCDMC of concerns r ega rd ing  t h e  accuracy of t h e  200 s c a l e  mapping 
prepared by Kenney Aer i a l  Mapping (KAM) and provided by t h e  FCDMC. GVSCE has  
completed f i e l d  v e r i f i c a t i o n  check s e c t i o n s ,  and obta ined  photogrammetric HEC- 
2 c r o s s  s e c t i o n s  from KAM. Mr. Loomis covered t h e  fo l lowing  i n  regard  t o  t h e  
accuracy of t he  mapping: 

1. The mapping was prepared by KAM under a sub-cont rac t  with Anderson- 
Nelson, who had a c o n t r a c t  wi th  t h e  Town of Fountain Hills. The 
purpose i n  prepar ing  t h e  mapping was t o  provide t h e  Town with a 
planning too l .  The mapping was never  in tended  t o  be used f o r  
f l oodp la in  d e l i n e a t i o n  purposes.  

2. The mapping was prepared  us ing  a d i g i t a l  t e r r a i n  model (DTM). The 
model was based on a 75-foot g r i d  spac ing  and break  l i n e  da t a .  The 
g r i d  spacing does n o t  appear  t o  be t i g h t  enough, and t h e r e  appa ren t ly  
is i n s u f f i c i e n t  b reak  l i n e  d a t a  t o  adequate ly  model t h e  t e r r a i n ,  
p a r t i c u l a r l y  i n  t h e  channel  a r e a .  

S i x  c r o s s  s e c t i o n s ,  picked a t  random by GVSCE by examining a r e a s  of t h e  
contour.mapping which d i d  n o t  appear  reasonable ,  were presented f o r  
suppor t  of s ta tement  2 above. Each c r o s s  s e c t i o n  p l o t  d e p i c t s  a 
comparison between t h e  photogrammetric cross s e c t i o n  and one e x t r a c t e d  
from the  contours .  V e r t i c a l  e r r o r s  of a s  much as 10 f e e t  a r e  apparen t ,  
assuming the  photogrammetric c r o s s  s e c t i o n s  a r e  c o r r e c t .  The v e r t i c a l  
e r r o r s  r e s u l t  i n  a h o r i z o n t a l  e r r o r  of contour  l o c a t i o n  which is very 
s i g n i f i c a n t  f o r  p l o t t e d  c r o s s  s e c t i o n s  ( e r r o r s  of a s  much a s  100 fee t ) .  
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4. Dr. Kao presented four cross section comparisons from the Fountain 
Hills (South) area which depict similar differences, and an apparent 
horizontal shift which has yet to be explained. 

Mr. Loomis then discussed the accuracy of the photogrammetric HEC-2 
cross sections. Cross section plots of the field check sections against the 
photogrammetric sections were presented. The accuracy is significantly better 
with most differences occurring in heavily vegetated ares. There is also an, 
as yet, unexplained horizontal shift apparent in these plots. The 
photogrammetric cross sections appear to be sufficiently accurate to meet FEMA 
specifications. 

Mr. Loomis described the following problems which are now apparent: 

1. The contour mapping provided by the District does not meet FEMA 
specifications in certain areas and there is not enough data available 
to isolate these areas, as they are random, but appear most often in 
the channels. 

2. The hydraulic model, based on the photogrammetric cross sections, will 
meet required accuracy. Floodplain boundaries that are to be plotted 
on the contour mapping will not be accurate in all areas. 

3. The photogrammetric cross sections will not all have sufficient 
hydraulic capacity to convey the 100-year peak discharge because the 
cross section lengths were determined using'the contour maps. The 
inaccuracy in the contour mapping resulted in photogrammetric cross 
sections that do not always extend far enough to adequately depict the 

. floodplain. 

Mr. Loomis presented the following recommendation to correct the 
problems : 

1. The existing contour mapping is accurate enough to be used for the 
hydrology, but should not be used for the hydraulic analysis. 

2. The stereo photography and control are apparently accurate enough to 
meet FEMA specifications. The stereo model should be used to create 
enhanced contour strip maps along each wash to be delineated, using 
conventional stereoscopic techniques, not a DTM. This could be done 
after the hydraulic modeling is completed and actual floodplain limits 
are known. 

3. Photogrammetric extensions of the existing cross sections will be 
necessary in some areas. 
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Both Dr. Sabol and Dr. Kao requested that the District provide GVSCE 
amd AGK with financial relief for the costs incurred thus far which are not 
covered by the contract scope of work. The change order should also cover 
costs associated with the additional work to assist in the preparation of the 
enhanced mapping. 

There was considerable discussion regarding the proposed solution and 
the change orders. Both Mr. Johnson and Mr. Murphy agreed that the proposed 
solution is acceptable and that a change order is appropriate. The following 
course of action was agreed upon: 

1. Mr. Murphy will schedule a meeting with KAM to present this problem. 
Wednesday, 18 August 1993 was tentatively agreed upon. All parties are 
to attend. 

2. Both AGK and GVSCE are to itemize costs incurred to date that are in 
excess of the agreed upon scope of work that is due to the mapping 
problems and attempts to resolve the problems. 

3. The District will contract, or otherwise deal, directly with KAM to 
obtain acceptable mapping. 

4 .  AGK and GVSCE are to prepare a statement of required effort and cost 
estimate for the extra work necessary to complete the project using the 
revised mapping. 

Mr. Loomis discussed why it has taken so long to get to the point where 
this determination regarding mapping accuracy could be made. Seven iterations 
of submittal and checking of the photogrammetric cross sections was required 
because of errors found in KAM's submittals to GVSCE. This process took 2 
months. The problems encountered included incorrect stationing, missing end 
points, erroneous data, sections out of order, incomplete X1 records, and 
missing data when cross sections contained horizontal angle points. It was 
pointed out by Mr. Murphy that this was a problem between GVSCE and its sub- 
contractor, KAM, and not the Districts' responsibility. However, Mr. Kmetty 
noted that this was a problem that the consultants inherited as a result of 
the District's decision to accept the existing mapping from KAM. The 
consultants had little choice as a result of that decision. 



Town of Fountain Hills South 
Floodplain Delineation Study 

FCD 9245 

Technical Data Notebook 
Hydrology 

Section 1 : General Documentation and Correspondence 

1.1 Contact (Telephone) Reports 

I .2 Meeting Minutes and Reports 

I .4 Contract Documents 



1.3.1 

COMMUNITY 



1.3.2 

STATE COORDINATION 



State of Arizona 
OFFICE OF THE STATE WATER LYb!NEER 

S~spervision of Safety of DLrnz.r 

License of Aflpro val 
Prdrsrtant t o  Chapter 3, Tit le  45 (IVaters), of the  Arizona Revised Statutes, the  S T A T E  WATER ENGINEER has found that 

FOUNTAIN HILLS DAM #19 7-41 t h e  .................................................................................. Danz and Re~eruoir,  State Application Number ........... ...................-----I located in 

Sec. ............ 22 , Tp. ---3N .-.......--, R...6E G. LQ S. R. B a M ,  ...... ~ ~ ~ . ~ . E . o . P ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ .  County, State of Arizona, are safe io  impound 

uarer; and the  rcse of said dam and reservoir t o  im.pound water in accordance with and subject t o  the following terms and conditiom is hereby 

nrithorized: .Use.~sha~.~...3?e..~~!n~1~~~~a~~...a~~~f ~~!.~.~~~~r.e~~.ar~d~r?..g~.~s~%~-uc~.b~e .,.-- Lhi.ke.d..~.~~-~ternp~-zmy~..s%.~xage ................. 

gur.ing-.~.er.iods..of .. m o d  ...a nd .. for ... such ... ad- F!i-ti.o-nal .3,~%im~RRRaaaaam~yYYY%.e.e..x2:eq~ixfed..~.o...c.~mpPl.e.te~yYYYYYYYYYYYYYYYYY... 

................................................................................................... evacua%e.-the-.-f lood~.~~t.~rs.~throug~..t1!eeee.c)u~Xettttc.~ndui~ 

................................................................................................................................................................................................................................. 

This  license of npproval supersedes every previous consent for rue isstled by the  State 

o f '  Arizona rekative t o  said dam and reservoir. 

Witness m y  hand and the seal of zhs Arizona 

Water Commissio~z of the Stlrte of Arizona this 

December 1.3?!?... day of ..................................... 1972---, 

STATE W A T E R  EATGIN@R 

/ B ~  Chief, St~peuvision of Safety of Danu 
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OTHER AGENCIES 



PRINCIPALS 
Edward A. Adair, P.E. 
R. Gerald Green. P.E. 

ENGINEERS, INC. - Samuel E. Kao3h.D.. P.E. 

2255 N. 44th St. Suite 330 Phoenix, AZ 85008 Phone (602) 244-2566 FAX:(W 244-8947 A SSOCIA TES 

January 6,1993 

Mr. Timothy M. Murphy 

Michael J. Bonar, P.E. 
Denls L. Howe, P.E. 
Hal E. Marron, P.E. 
Patr~ce M. Miller 

Project Ida-nager 
FLOOD CONTROL DISTRICT OF MARICOPA COUNN 
2801 North Durango Street 
Phoenix, AZ 85009 

Reference: Contract FCD 92-05 
Fountaln Hills FIS (South) 
Monthly Progress Report 

Dear Mr. Murphy: 

This letter serves as a progress report on the above referenced study through December 27,1992. We have 
performed the following work on each of the tasks cited: 

Task 1 - Coordination . - 
Meetlngs with Flood Contrd District and Town of Fountaln Hills 
~articfgtion in Public Meeting 
Schedule preparation and Projected Monthly Billing Estimation 
Subconsultant Agreement Preparation 

Task 2 - Data Collection 
Meetings with Town of Fountaln Hills and Anderson-Nelson 
Research Soils Maps and Zoning Land use. 

Task 3 - Topographic Mapping 
Obtain hard copy and disks of study area 

Task 4 - Field Survey Coordination 
No work commenced. 

Task 5 - . Hydrology 
Commenced basln delineation 

Task 6 - Floodplain and Floodway Delineation 
No work commenced. 

Task 7 - Final Products 
No work commenced. 

If you have any questions on the project status, please do not hesitate to call. 

Sincerely, 

AGK NGINEERS, INC. , & 
Hal E. Matron, P.E. 
Project Manager 



PRIhfCIPA LS 
Edward A. Adair, P.E. 
R. Gerald Green, P.E. 

ENGINEERS, INC. -- Samuel E. Kao, Ph.0.. P.E. 
2255 N. 44th St. Suite 330 Phoenix, AZ 85008 Phone (602) 244.2566 FAX:(W~) 244-8947 A SSOCIA TES 

February 1 1, 1993 

Mr. Tim Murphy 
FLOOD CONTROL DISTRICT OF MARICOPA COUNTY 
2801 West Durango Street 
Phoenix, AZ 85009 

Michael Den~s L. J. Howe, Bonar, P.E. P.E. 

Hal E. Marron. P.E. 
Patrice M. Miller 

Reference: Fountain Hills Flood Insurance Study 
Survey Control 

Dear Mr. Murphy: 

AGK Engineers and George V. Sabol Consulting Engineers have been encountering 
similar problems related to the basis of survey control used in the aerial mapping. In past 
projects, where AGK has been responsible for providing mapping, documentation has 
been supplied to the Flood Control District showing full descriptions of all monument and 
panel points as well as the notes for the horizontal and vertical control surveys that were 
used to establish these points. To date, the same level of information has not been made 
available for the mapping supplied by the District to AGK. 

A variety of sources have been used to compile our current understanding of how the 
aerial mapping control was established. Unfortunately, some of the information is 
contradictory and other portions have not been made available to us. AGK did not 
budget within its Scope of Services to the District to re-establish the horizontal and vertical 
control grid used in the aerial mapping in order to "verify" the aerial mapping and its 
control. 

The District's assistance in acquiring the horizontal and vertical aerial control surveys as 
well as complete monumentation and panel point descriptions in the NAD 83 coordinate 
system is requested. 

Without these documents, it will be extremely difficult to verify that the mapping is on the 
NAD 83 coordinate system and the 1929 NGVD without a significant level of additional 
field survey and research. As this level of additional effort was not included in the project 
scope, a contract modification would be required. 

Truly yours, 

AGK ENGINEERS, INC. 

Hal E. Matron, P.E. 
Project Manager 

FILE COPY 



FOUNTAIN ]tmLU USGS QUADRANGLE MAP C O W  
NAD 1983 State Plane Coordinates 



ENGINEERS, INCr- 
2255 N. 44th St. Suite 330 Phoenix, AZ 85008 Phone (602) 244-2566 FAX:(602) 244-8947 

February 8, 1993 

Mr. Timothy M. Murphy 
Project Manager 
FLOOD CONTROL DISTRICT OF MARICOPA COUNTY 
2801 North Durango Street 
Phoenix, /V 85009 

k PRIA'CIPALS 
Edward A. Adair. P.E. 
R. Gerald Green, P.E. 
Samuel E. Kao, Ph.0.. P.E. 

ASSOCM TES 
Michael J. Bonar. P.E. 
Denis L. Howe, P.E. 
Hal E. Marron, P.E. 
Patrice M. Miller 

Reference: Contract FCD 92-05 
Fountain Hills FIS (South) 
Monthly Progress Report 
AGK Project No. 310.43 

Dear Mr. Murphy: 

This letter serves as a progress report on the above referenced study through December 27.1992. We have . performed the following - work on each of the tasks cited: 

Task 1 - Coordination 
Meetings with Flood Control District and Town of Fountain Hills 
Monthly Billing Estimation 
Subconsultant Agreement Preparation 
Legal Advertisement 

Task 2 - Data Coltection 
Meetings with Town of Fountain Hills and Anderson-Nelson 
Research Soils Maps and Zoning Land use. 

Task 3 - Topographic Mapping 
Review mapping and edge match of sections 

Task 4 - Field Survey Coordination 
Meet with Anderson-Nelson on control 

Task 5 - Hydrology 
Basin delineation 
Flow path determination and Clark Unit Hydrograph related take-offs 

Task 6 - Floodplain and Floodway Delineation 
No work commenced. 

Task 7 - Final Products 
No work commenced. 

i 
P 

If YOU have any questions on the project status, please do not hesitate to call. 

Sincerely, 

Hat W L  . M ron, P.E. 
Project ~anager 

HEM/kp 



ENGINEERS, INC. 
2255 N. 44th St. Suite 330 Phoenix, AZ 85008 Phone (602) 244.2566 FAX:(M)2) 244-8947 

February 17, 1993 

Edward A. Adair, P.E. 
R. Gerald Green, P.E. 
Samuel E. Kao, Ph.D&P.E. 

ASSOCIA TES 
Michael J. Bonar, P.E. 
Denis 1. Howe, P.E. 
Hal E. Marron, P.E. 
Patrice M. M~ller 

Mr. Tim Murphy 
FLOOD CONTROL DISTRICT OF MARICOPA COUNTY 
2801 West Durango Street 
Phoenix, AZ 85009 

Reference: Fountain Hills Flood Insurance Study 
Survey Control - Update 
AGK Project No. 310.43 

Dear Mr. Murphy: 

Since the writing of our letter of February 11, 1993, AGK has been able to obtain copies of the vertical and 
horizontal control survey notes used for the aerial mapping supplied by the District to AGK for the above 
referenced project. Based upon our review of these notes and our research, we wish to refine our request 
for information from that expressed in our February 11, 1993 letter. The information requested is as follows: 

1. A comprehensive listing of all panel points, brass caps, and other control points that are either 
shown on or used to establish the control for the mapping. The comprehensive listing should 

, , include the following: i I ' 

! i I.  
point number or name t 
1983 NAD State Plane Coordinates 
local coordinates 
1929 NGVD ground elevation 

' 1929 NGVD monument elevation (if different) 
local datum elevation (indicate ground or monument) 
description of point 
alternate descriptions or names for same point 

This listing should be complete for all low altitude and high altitude map panels, all control brass 
caps, and all the named points contained in the horizontal control survey. A partial list of these 
point names would include: - 
DEB SWEAT JUD 
ALLEN (AKA AL) NEW BAKER (N.B.) NEW ROBERT (N.R.) 
LOUIE . JULIE PADUC (AKA P.D. & PADUKE) 
NEW MlCK (N.M.) MF PAT 
RENA TEEPEE G.L 
RW 

FILE COPY 



Mr. Tim Murphy 
February 17, 1993 

Page 2 

The request for alternate names Is made due to naming convention inconsistencies found within the 
survey notes. Two examples are as follows: 

Page 52 Horizontal Control 

Panel 1100.- ECC 32-1 (F.H. original control) 
Record '41 559.1 10 N 17484.740 E 
Also is BM #328 
Record Elev. = 2039.74 0.35 above ground 

(Editors note: From the Town of Fountain Hills Benchmark 328 is described as a PC located at 
coordinates 23807.998 N, 21801.806 E) 

Page 44 Vertical Control 

BM #16 - GLO BR Cap - angle point S.R.I.R. 
Elev. 1536.12 0.55' above N.G. 

This is the same description given to point number 153 in the August 24, 1992 letter from Anderson- 
Nelson and to panel point 1153. 

2. - . Copies of the available documentation of the 1970 tfiangulation.survey for Fountain Hills. I t  is our 
: . understanding .that:points'established as a part of that'sun/eywere.used:asthe~basis forfhis new 

. . aerial, control..survey and that'no.new overall control closure.was performed. This requested 
. . . documentation could .,include the original .survey notes and/or Math P1ats.o~ Records'uf Survey 

created from these notes. 

3. A more comprehensive description of the method used to convert the elevations on the mapping 
from local datum to 1929 NGVD. The method described in Anderson-Nebon's letter of August 24, 
1992 cannot be confirmed in the field. ADOT's recent construction of the Beeline Highway has 
destroyed the monument at the northwest corner of its intersection with Shea Boulevard. Other 
than the August 24 letter, AGK has been provided no record information showing that monument 
as part of the vertical control survey for Fountain Hills. AGK is currently conducting a control survey 
that will include ADOT control points and the two indian boundary points identified as points 123 
and 153. We will keep you advised of the progress of this survey and its impact on the 1.26 feet 
adjustment factor used in the mapping conversion. - 

We thank you for your prompt action on this request. 

Sincerely, 

AGK ENGINEERS, INC. 
/ 

. ~ a i ~ .  Marron, P.E. 
Project Manager 

cc: Tom Loomis, George Sabol & Associates 
Randy Harrell, Town of Fountain Hills 
Don Anderson, Anderson-Nelson 



E-NGINEER S, INC. 
MarCh2$:5&d$th St. Suite 330 Phoenix, AZ 85908 Phone (602) 244.2566 FAX:(602) 244-8947 

Mr. Timothy M. Murphy 
Project Manager 
FLOOD CONTROL DISTRICT OF MARICOPA COUNTY 
2801 North Durango Street 
Phoenix, AZ 85009 

Edward A. Adair, P.E. 
R. Gerald Green, P.E. 
Samuel E. Kao, Ph.D., P.E. 

ASSOCIA TES 
Michael J. Bonar, P.E. 
Denis L. Howe, P.E. 
Hal E. Marron, P.E. 
Patrice M. Miller 

Reference: Contract FCD 92-05, Fountain Hills FIS (South) 
Monthly Progress Report 
AGK Project No. 310.43 

Dear Mr. Murphy: 

This letter serves as a progress report on the above referenced study through February 28, 1993. We have 
performed the following work on each of the tasks cited: 

Task 1 - Coordination 
Meetings with Flood Control District and Town of Fountain Hills 
Monthly Billing Estimation 
Subconsultant Agreement Preparation and Coordination 
Legal Advertisement Coordination 

Task 2 - Data Collection 
Meetings w/ Town of Fountain Hills, Anderson-Nelson, Sabol, and Kenney Aerial 
Research Soils Maps and Zoning Land use, update available mapping 

! 

Task 3 - Topographic Mapping , 
Review mapping and edge match of sections. Meet with Kenney Aerial to revise 
bed sections 
Enter drainage areas into computer 

Task 4 - Field Survey Coordination 
Meet w/ Anderson-Nelson, Sabol, FCDMC, ADOT, and subconsultant on control 
discrepancy 
Review horizontal and vertical control notes from Anderson-Nelson 

Task 5 - Hydrology 
Basin delineation 
Flow path determination and Clark Unit Hydrograph related take-offs 
Enter soils maps 

Task 6 - Floodplain and Floodway Delineation 
Identify cross section locations 

Task 7 - Final Products 
No work commenced. 

If you have any questions on the project status, please do not hesitate to call. 

Sincerely, 

AGK FNGINEERS, INC. 7-Q %,%- 

Ha E. Marron, P.E. 
Project Manager 



Edward A. Adair, P.E. 
R. Gerald Green, P.E. 
Samuel E. Kao, Ph.D.. P.E. 

ASSOCIA TES 

March 22, 1993 

Mr. Tim Murphy 
FLOOD CONTROL DISTRICT OF MARICOPA COUNTY 
2801 West Durango Street 
Phoenix, AZ 85009 

Reference: Fountain Hills Flood Insurance Study 
Survey Control - Update 
AGK Project No. 310.43 

Dear Mr. Murphy: 

Michael J. Bonar, P.E. 
Den~s L. Howe, P.E. 
Hal E. Marron, P.E. 
Patr~ce M. Miller 

FILE COPY 
As you are aware, the mapping and control for the above referenced project has been an area of concern 
for both of our offices. We have been making a concerted effort with all the parties involved to resolve the 
issues that affect the use of the mapping for the purposes of Flood lnsurance Hydrology and Hydraulics. 
Our concern, however, is that despite the best efforts of AGK, George V. Sabol Consulting Engineers, Inc., 
and the District, those elements related to the mapping will continue to impact the project throughout the 
entire project term. 

As of this date, we see the following issues as still being unresolved with respect to mapping: 

1. The Compatibility of the Base Mapping with FEMA Criteria. I - 

9 .  , - 
5 .  I '  

In accordance with Appendix A of FEMA Release 37, it appears that the mapping may not meet 
FEMA standards. Areas of concern with respect to the mapping include, but are not limited to the 
following: 

Appendix A, Section A 4-3, B (1) Vertical Control - the number of primary control points 
appears to have greater separation than the 1000 feet specified. 

Appendix A, Section A 4-3, C (6) Quality Control Survey - This work has not been supplied 
to AGK by the District. AGK is responsible for verifying the cross sections used within the 
floodplain mapping portion of the project, but not to supply thisesurvey that is directly 
related to the accuracy of the base mapping. 

Our concern is that there is a risk involved with FEMA's rejection of the study due to the inadequate 
mapping. As the Contract states that the District will supply the mapping for this project, we feel 
that the District must make a determination on how it wishes to proceed. 

2. Impact of Mapping on the Project Schedule 

To date, the mapping concerns have affected AGK's ability to deliver Contract items on the 
projected schedule. Delays have been caused due to incorrect mapping, control concerns, and the 
necessity to redirect personnel to mapping problem resolution rather than hydrologic or hydraulic 
related tasks. In addition, requests for requlred information have not been responded to by the 
responsible parties. It appears that mapping related delays may continue indefinitely. 

3. Impact of Mapping on the Project Budget 

The manpower that has been necessary to coordinate, verify, and deal with the mapping problems 
to date has far exceeded the budgeted manpower, scope and spiii contained within the Contract. 
Additional costs have been incurred by AGK and its subconsultant, Valco Surveying, in numerous 
ways that include: 



- Mr. Tim Murphy 
March 22, 1993 

Page 2 

Replacement and remanipulation of 40 percent of originally supplied mapping due to errors. 

Need to establish a 1929 Vertical Datum Loop due to inability to verify elevations contained 
in datum conversion method supplied to us. 

Data search (including multiple queries) from Town of Fountain Hills, Kenney Aerial 
Mapping, Anderson-Nelson, and FCDMC. This includes greater than anticipated 
coordination time on the part of AGK 

Efforts to resolve these mapping problems are documented chronologically in the attached Appendix A. 

At this time, we feel that we have done all we can to bring about a resolution to the mapping and control 
problems without further seriously impacting our ability to perform the remainder of the study within the 
budget provided. Unless directed othenvise, we will proceed as follows on the project: 

1. We will terminate involvement in trying to resolve mapping and control issues related to the 
mapping. As the problems have been identified, it appears that this should now be handled by the 
District through its Agreement with the Town of Fountain Hills and the Town's consultants. 

2. .. We.wil1 remain available to.assist the..District on a.spedii issue basis on these mapping and control . . . . . .;. ?problems. I Theseservices -will be .provided only .~vhen'~equested by.the Dislrict. 

. .. . . 3. . We will continue with the hydrology study and related exhibits. 

4. We will finalize our cross section locations and submit them to the District for approval. Upon 
receipt of approval, we will proceed with obtaining digitized cross sections from Kenney Aerial 
Mapping and the field survey required to verify selected cross sections. 

At this point in time, we are of the opinion that the entities responsible for providing the mapping to us and 
the District are not making a concerted effort to resolve the problems. It is not our intent to add fuel to a 
burning fire, but we can no longer continue to participate in the resolution of these problems under the 
current conditions. We can not allow an untasked scope of work to degrade our abilities to deliver the 
remainder of the project. 

Please let us know how you wish us to proceed. 

Sincerely, 

AGK ENGINEERS, INC. 

5&Ym 
Samuel E. Kao, Ph.D., P.E. 
Vice President 

I Enclosure: Appendix A: Documentation of efforts by AGK to resolve survey control and mapping 
problems. 



APPENDIX A 

June 25, 1992 

July 1992 

August 1992 

Naice of Award of Fountain Hills South FIS given to AGK Engineers, Inc. 

Met with Town of Fountain Hills, FCDMC, Kenney Aerial, and Sabol to discuss 
mapping. Mapping reported as 80% complete, plus other coordination - . . . . 

Total Time - I 1  hours 

Manipulation of Section 10 of mapplng to review quality of mapping for use in flood 
study. Irregularities of contours noted in stream channels and roadways. Decision 
made to use digitized cross sections rather than generated cross sections directly 
from mathematical mapping base. 

Total Time - 10 hours 

September 1992 thru 
November 1992 Revised portions of mapping reviewed. Problems with segmented or lacking lines 

in contour mapping. Receive copy of letter on basis of control and translation from 
Anderson-Nelson. Total Time - 6 hours 

December 8, 1992 Verbal Notice to Proceed with Contract. 

December 1992 Sealed mylars and computer disks of mapping received from District. Coordinate 
with Town of Fountain Hills. 

December 1992 thru 
January 1993 Review mapping and mapping files. Identify match problems with 3 sections of 

mapping. Coordinate with Kenney Aerial, Sabol, District, Town of Fountain Hills 
and Anderson-Nelson. 

Total Time - 22 hours 

January 13,1993 Contract received from District. 

February 1993 Coordinate verification survey with Valco. Identify approximately 1' Northing by 
Easting difference in translation to NAD 83. Request information from District on 
horizontal and vertical control surveys used to establish mapping. Locate surveys 
and obtain from Town of Fountain Hills. Begin vertical control survey to v e i i  1929 
Datum. Field survey cannot verify 1929 Datum based upon method described in 
Anderson-Nelson letter of August 24, 1992, Letter of request for information related 
to panel coordinates and descriptions sent to District. Meeting held to discuss 
mapping and control problems. Valco Surveying re-establishes 1986 ADOT survey 
to transfer 1929 NGVD Datum to project. Receive three revised sections of 
mapping from Kenney Aerial. 

Total Time - 35 hours AGK 
6.5 hours Valco 

February thru 
March 1993 Coordinate with Kenney Aerial, Anderson-Nelson, Sabol, and Dlstrict on mapping 

and control issues, quality control survey requirements, panel point spacing, 
analysis, and checking procedures used. Preparation of letter detailing impact of 
mapping and control problems on project. 

Total Time - 15 hours 

Total time identified on out of Scope of Work items to date 99 hours AGK 
6.5 hours Valco 



ENGINEERS, INC. 
2255 N. 44th St. Suite 330 Phoenix, AZ 85008 Phone (602) 244-2566 FAX:(602) 244.8947 

April 8, 1993 

- Edward A. Adair, P.E. 
R. Gerald Green, P.E. 
Samuel E. Kao, Ph.D.. P.E. 

ASSOCIA TES 
Michael J. Bonar, P.E. 
Denis L. Howe, P.E. 
Hal E. Marron, P.E. 
Patrice M. Miller 

Mr. Timothy M. Murphy 
Project Manager 
FLOOD CONTROL DISTRICT OF MARICOPA COUNTY 
2801 North Durango Street 
Phoenix, AZ 85009 

Reference: Contract FCD 92-05, Fountain Hills FIS (South) 
Monthly Progress Report 
AGK Project No. 310.43 

Dear Mr. Murphy: 

This letter serves as a progress report on the above referenced study through March 28, 1993. We have 
performed the following work on each of the tasks cited: 

Task 1 - Coordination 
Meetings with Flood Control District and Town of Fountain Hills 
Monthly Billing Estimation 
Subconsultant Agreement Preparation and Coordination 

Task 2 - Data Collection 
Coordinate information form Town of Fountain Hills, Anderson-Nelson, Sabol, and 
Kenney Aerial 
Research Zoning Land use, update available mapping 

Task 3 - Topographic Mapping 
Enter Land Use into computer 
Enter drainage areas into computer 
Enter Soil Areas into computer 
Enter USGS Controls for Mapping 

Task 4 - Field Survey Coordination . 
Coordinate with Anderson-Nelson, Sabul, FCDMC, ADOT, and subconsultant on 
control discrepancy 
Review horizontal and vertical control notes from Anderson-Nelson 
Coordinate Vertical Control Problems 

Task 5 - Hydrology 
Basin delineation 
Flow path determination and Clark Unit Hydrograph related take-offs 
Enter soils maps, Land Use 
Calculate Basin Roughness and Soil Properties 

Task 6 - Floodplain and Floodway Delineation 
Identify cross section locations 

Task 7 - Final Products 
No work commenced. 



April 8, 1993 
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If you have any questions on the project status, please do not hesitate to call. 

Sincerely, 

AGK ENGINEERS, INC. 

Project Manager 

Enclosure 



ENGINEERS, INC. 
2255 North 44;h SIreel Suile 330 r ~ h o e n i x .  Arizona 85008 Phone (602) 244-2566 FAX (602) 244-8947 - 

June 4, 1993 

Mr. Timothy M. Murphy, Project Manager 
Flood Control District of Maricopa County 
2801 North Durango Street 
Phoenix, AZ 85009 

Reference: Contract FCD 92-05, Fountain Hills FIS (South) 
Monthly Progress Report 
AGK Project No. 310.43 

Dear Mr. Murphy: 

This letter serves as a progress report on the above referenced study through May 23, 1993. We have 
performed the following work on each of the tasks cited: 

Task-I - , Coordination 
Meetings with Flood Control District 
Monthly Billing Estimation 

Task 2 - Data Collection - No work performed this period. 

Task 3 - Topographic Mapping 
Add USGS quad map areas 

Task 4 - Field Suwey Coordination 
Coordinate Structure Surveys 

Task 5 - Hydrology 
Flow path determination and Clark Unit Hydrograph related take-offs 
Enter soils maps, Land Use, Determine percent area per Basin 
Calculate Basin Roughness and Soil Properlies 
Run MCUHP 1 on all basins 
Begin HEC-1 coding for initial conditions 

Task 6 - Floodplain and Floodway Delineation 
Identify cross section locations 
Digital thalwegs 

Task 7 - Final Products - No work performed this period. 

If you have any questions on the project status, please do not hesitate to call. 

Sincerely, 

AGK ENGINEERS, INC. 

b( Hal E. ~ ~ & V Y - & ~ / ~ W  Marron, P.E. 

Project Manager 

Enclosure 
PRINCIPAL ASSOCIATE 

Edward A. Adair. P.E. patrice 14. Miller Oenis L. Howe. P.E. 
Ssmvel E, Kao. Ph.D., P.E. Michael J. Bonar. P.E. Hal E. Matron. P.E. 



ENGINEERS, ZNC. 
22 j j North 44th Street * Suite 330 Phoenix, Arizona 85008 Phone (M)2) 244.2566 . FAX (602) 244-8947 

July 22, 1993 

Mr. Tim Murphy 
Flood Control District 
of Maricopa County 
2801 West Durango Street 
Phoenix, AZ 85009 

FILE COPY 

Reference: Fountain Hills FIS, Contract FCD 92-05 
AGK Project No. 31 0.43 

Dear Mr. Murphy: 

Through telephone conversation this afternoon, Mr. Randy Harrel, Town 
Engineer for Fountain Hills, gave me the following information that is relevant to 
this study: 

I .  The normal operating level for the Fountain Lake is set at one ( I )  foot 
below the spillway crest, which is the curb elevation at the road. 

2. Each year, between August 1 and October 15, the lake surface is 
scheduled to drop gradually from the normal operating level to a level four 
(4) feet below the spillway crest. Then, the lake surface is gradually 
raised to the normal operating level by April 1. 

AGK will incorporate the above information in our Hydiology,Report. 

Please let us know if you should have any questions. 

Very truly yours, 

AGK ENGINEERS, INC. 

Samuel E. Kao, Ph.D., P.E. 
Vice President 

cc: Mr. Ray Baldwin, MCO 
Mr. Randy Harrel, Town . - of Fountain Hills 

PRINCIPAL ASSOCIATE 
Edward A. Adair. P.E. Patrice M. Miller Denis L. Howe, P.E. 
Samuel E. Kao. Ph.O., P.E. M~chael J. Bonar. P.E. Hal E. Marron. P.E. 



ENGINEERS, INC. 
2255 Noah 44th Street Suile 330 Phoenix. ArizoTa 85008 Phone (602) 244-2566 FAX (602) 244-8947 

i 3 July 9, 1993 

Mr. Timothy M. Murphy, Project Manager 
Flood Control District of Maricopa County 
2801 North Durango Street 
Phoenix, AZ 85009 

Reference: Contract FCD 92-05, Fountain Hills FIS (South) 
Monthly Progress Report 
AGK Project No. 310.43 

Dear Mr. Murphy: 

This letter serves as a progress report on the above referenced study through June 27, i993. We have 
performed the following work on each of the tasks cited: 

Task I - goordination 
Meeting with Flood Control District on June 3, 1993 
Monthly Billing Estimation 

Task 2 - Data Collection - completed 

Task 3 - Topographic Mapping - completed 

Task 4 - Field Sunrey Coordination 
o,. J? Coordinate Structure Surveys 

Task 5 - Hydrology - Run MCUHP 1 on all basins 
. Run HEC-1 on most basins 

Check MCUHP and HEC-1 results 

Task 6 - Floodplain and Floodway Delineation 
. Digital thalwegs and cross section locations 

Task 7 - Final Products - No work performed this period. 

If you have any questions on the project status, please do not hesitate to call. 

Sincerely, 

AGK ENGINEERS, INC. 

gdb amuel E. Kao, Ph.D., P.E. 
Project Manager 

Enclosure 

PRINCIPAL ASSOCIATE 
Edward A. Adair. P.E. Patrice M. Miller Denis L. Howe, P.E. 
Samuel E. Kao, Ph.D.. P.E. Michael J. Bonar. P.E. Hal E. Marron. P.E. 



, % ENGINEERS, 2255 North 44th Street Suite INc*  330 Phoenix, Arizona 85008 Phone (602) 244-2566 * FAX (602) 244-8947 
r' 

July 29, 1993 

Mr. Timothy M. Murphy, Project Manager 
Flood Control District of Maricopa County 
2801 North Durango Street 
Phoenix, AZ 85009 

Reference: Contract FCD 92-05, Fountain Hills FIS (South) 
Monthly Progress Report 
AGK Project No. 310.43 

Dear Mr. Murphy: 

This letter serves as a progress report on the above referenced study through July 25, 1993. We have 
performed the following work on each of the tasks cited: 

Task I - Coordination 
Meetings with Flood Control District on July 8, and July.22, 1993 
Monthly Billing Estimation 

Task 2 - Data Collection - completed 

Task 3 - Topographic Mapping - completed 

Task 4 - - Field Survey Coordination - completed 

Task 5 - Hydrology - completed 

Task 6 - Floodplain and Floodway f el in eat ion 
. Digital thalwegs and cross section locations 
- Estimation of n-values 

Task 7 - Final Products - No work performed this period. 

If you have any questions on the project status, please do not hesitate to call. 

Sincerely, 

AGK ENGINEERS, INC. 

Samuel E. Kao, Ph.D., P.E. 
Project Manager 

Enclosure 

PRINCIPAL ASSOUATE 
Edward A. Adair. P.E. Patrice M. Miller Denis L. Howe. P.E. 
Samuel E. Kao. Ph.0.. P.E. Michael J. Bonar. P.E. Hal E. Marron. P.E. 



ENGINEERS, INC. 
2255 Norlh 44h Street Sufi9 330 Phoenix. Arizona 85008 Phone (602) 244-2566 FAX (602) 244-8947 

September 30, 1993 

i - .  .. . 
Mr. Timothy M. Murphy, Project Manager 
Flood Control District of Maricopa County 
2801 North Durango Street 
Phoenix, AZ 85009 

Reference: Contract FCD 92-05, Fountain Hills FIS (South) 
Monthly Progress Report 
AGK Project No. 310.43 

Dear Mr. Murphy: 

This letter serves as a progress report on the above referenced study through September 26, 1993. We 
have performed the following work on each of the tasks cited: 

.. 

Task 1 - Coordination 
Coordination with Flood Control District 
Monthly Billing Estimation 

Task 2 - Data Collection - completed 

../ Task 3 - Topographic Mapping - completed 

Task 4 - Field Survey Coordination - completed 

Task 5 - Hydrology - completed 

Task 6 - Floodplain and Floodway Delineation 
Estimation of n-values 
Review and verification of topo map and cross sections 
Coordination with District on mapping accuracy 

Task 7 - Final Products - No work 'performed this period. 

If you have any questions on the project status, please do not hesitate to call. 

Sincerely, 

AGK ENGINEERS, INC. 

Samuel 5dL . ao, P~.D., P.E. 
Project Manager 

Enclosure 

PRlh'CIPAL ASSOCIATE 
Edward A. Adair. P.E. Patrice M. Miller Denis L. Howe. P.E. 
Samuel E. Kao. Ph.D.. P.E. Michael J. Bonar, P.E. Hal E. Marron. P.E. 



EA'GINEER s, INC. 
2255 iorrh 44th Street Suite 330 8 Phoenix, Arizona 85003 Phone (602) 244-2566 FAX (602) 244-8947 

i' 
.-. .7 

November 1, 1993 

Mr. Timothy M. Murphy, Project Manager 
Flood Control District of Maricopa County 
2801 North Durango Street 
Phoenix, AZ 85009 

Reference: Contract FCD 92-05, Fountain Hills FIS (South) 
Monthly Progress Report 
AGK Project No. 310.43 

Dear Mr. Murphy: 

This letter serves as a progress report on the above referenced study through October 24, 1993. We 
have performed the following work on each of the tasks cited: 

Task 1 - Coordination 
Coordination with Flood Control District 
Monthly Billing Estimation 
Submittal of Change Order Requests No. 1 and No. 2 

Task 2 - 
?,!>$ 

Task 3 - 
Task 4 - 
Task 5 - 
Task 6 - 

Data Collection - completed 

Topographic Mapping - completed 

Field survey Coordination - completed 

Hydrology - completed 

Floodplain and Floodway Delineation 
Review and verification of top0 map and cross sections 
Preparation of HEC-2 files 

Task 7 - Final Products - No work performed this period. 

If you have any questions on the project status, please do not hesitate to call. 

Sincerely, 

AGK ENGINEERS, INC. 

SP*&(/LL2 
Samue E. Kao, h.D., P.E. 
Project Manager 

Enclosure 

PRIhrCIPAL ASSOCIATE 
Edward A. Adair. P.E. Patrice M. Miller B n i s  L. Howe, P.E. 
Samuel E. Kao. Ph.D., P.E. Michael J. Boner, P.E. Hal E. Marron. P.E. 



ENGINEERS, INC. 
2255 Noah 44th Street Suite 330 Phoeni; Arizona 85008 Phone (602) 244-2566 FAX (602) 244-8947 

December 1, 1993 

Mr. Timothy M. Murphy, Project Manager 
Flood Control District of Maricopa County 
2801 North Durango Street 
Phoenix, AZ 85009 

Reference: Contract FCD 92-05, Fountain Hills FIS (South) 
Monthly Progress Report 
AGK Project No. 310.43 

Dear.Mr. Murphy: - 
This letter serves as a progress report on the above referenced study through November 21, 1993. We 
have performed the following work on each of the tasks cited: 

Task I - Coordination 
Coordination with Flood Control District 
Monthly Billing Estimation 
Submittal of Change Order Requests No. 1 and No. 2 

O. .. ,.' 
- Task 2 - Data Collection - completed 

Task 3 - Topographic Mapping - completed 

Task 4 - Field Survey Coordination - completed 

Task 5 - Hydrology - completed 

Task 6 - Floodplain and Floodway Delineation 
Preparation of HEC-2 files 

Task 7 - Final Products - No work performed this period. 

If you have any questions on the project status, please do not hesitate to call. 

Sincerely, 

I AGK ENGINEERS, INC. 

~amuel E. ~ a i  Ph.D., P.E. 
Project Manager 

Enclosure k 

PRINCIPAL ASSOCIATE 
Edward A. Adair. P.E. Patrice M. Miller Denis L. Howe, P.E. 
Samuel E. Kao. Ph.D.. P.E. Michael J. Bonar, P.E. Hal E. Merron. P.E. 



ENGINEERS, ZNC. 
2255 North 44th Streel Suire 330 Phoenix, Arizona 85008 Phone (602) 244.2566 FAX (602) 244-8947 

/' 

' 1  . , 

February 21, 1994 

Mr. Timothy M. Murphy, Project Manager 
Flood Control District of Nlaricopa County 
2801 North Durango Street 
Phoenix, AZ 85009 

Reference: Contract FCD 92-05, Fountain Hills FIS (South) 
Monthly Progress Report 
AGK Project No. 310.43 

Dear Mr. Murphy: 

This letter serves as a progress report on the above referenced study through January 31, 1994. We 
have performed the following work on each of the tasks cited: 

Task 1 - Coordination 
Coordination with Flood Control District 
Monthly Billing Estimation 

Task 2 - Data Collection - completed 

Task 3 - Topographic Mapping - completed 

Task 4 - Field Suwey Coordination - completed 

Task 5 - Hydrology - completed 

Task 6 - Floodplain and Floodway Delineation 
Preparation of HEC-2 files 

Task 7 - Final Products - No work performed this period. 

If you have any questions on the project status, please do not hesitate to call. 

Sincerely, 

AGK ENGINEERS, INC. 

5&PZ[& 
Samuel E. Kao, .D., P.E. 
Project Manager 

Enclosure 

PRI~~CIPAL ASSOCIATE 
Edward A. Adair. P.E. Patrice M. Miller Denis L. Howe. P.E. 
Samuel E. Kao, Ph.D.. P.E. Michael J. Bonar. P.E. Hal E. Marron. P.E. 



ENGINEERS, INC. 
2255 North 44th Street Suite 330 0-  Phoenix, Arizona 85008 Phone (602) 244-2566 FAX (602) 244-8947 

March 7, 1994 

Mr. Timothy M. Murphy, Project Manager 
Flood Control District of Maricopa County 
2801 North Durango Street 
Phoenix, AZ 85009 

Reference: Contract FCD 92-05, Fountain Hills FIS (South) 
Monthly Progress Report 
AGK Project No. 310.43 

Dear Mr. Murphy: 

This letter serves as a progress report on the above referenced study through February 27, 1994. We 
have performed the following work on each of the tasks cited: 

Task 1 - Coordination 
Coordination with Flood Control District 
Monthly Billing Estimation 

Task 2 - Data Collection - completed 

..3 - Task 3 - Topographic Mapping - completed 

Task 4 - Field Survey Coordination - completed 

Task 5 - Hydrology - completed 

Task 6 - Floodplain and Floodway Delineation 
Preparation of HEC-2 files 

Task 7 - Final Products - No work performed this period. 

If you have any questions on the project status, please do not hesitate to call. 

Sincerely, 

AGK ENGINEERS, INC. 

Samuel E. Kao. Ph.D.. P.E. 
Project ~ a n a ~ e r  

Enclosure 

PRIA'CIPAL ASSOCIATE 
Edward A. Adair. P.E. Pztrice M. Miller Denis L. Howe. P.E. 
Samuel E. Kao. Ph.D.. P.E. M~chzel J. Bonar, P.E. Hal E. Marron. P.E. 



ENGINEERS, ZNC. 
2255 North 44th Slreel a Sljile 330 Phoenix. Arizona 85008 Phone (602) 244-2566 FAX (602) 249-8947 

April 6, 1994 

Mr. Timothy M. Murphy, Project Manager 
Flood Control District of Maricopa County 
2801 North Durango Street 
Phoenix, AZ 85009 

Reference: Contract FCD 92-05, Fountain Hills FIS (South) 
Monthly Progress Report 
AGK Project No. 310.43 

Dear Mr. Murphy: 

- This letter serves as a progress report on the above referenced study through March 27, 1994. We have 
performed the following work on each of the tasks cited: 

Task 1 - Coordination 
Coordination with Flood Control District 
Monthly Billing Estimation 

Task 2 - Data Collection - completed 

Task 3 - Topographic Mapping - completed 

Task 4 - Field Survey Coordination - completed 

Task 5 - Hydrology - completed 

Task 6 - Floodplain and Floodway Delineation 
Preparation of HEC-2 files 

Task 7 - Final Products - No work performed this period. 

If you have any questions on the project status, please do not hesitate to call. 

Sincerely, 

AGK ENGINEERS, INC. 

Project ~ a n a ~ e r  

Enclosure 

PRINCIPAL ASSOCIATE 
Edward A. Adair. P.E. Patrice M. Miller Denis L. Hovie, P.E. 
Samuel E. Kao, Ph.D.. P.E. Michael J. Bonar, P.E. Hal E. Marron. P.E. 



ENGINEERS, ZNC. 
2255 North 44th Street Su6e 330 Phoenix. Arizona 85008 Phone (602) 244-2566 FAX (602) 244-8947 

May 6, 1994 

Mr. Timothy M. Murphy, Project Manager 
Flood Control District of Maricopa County 
2801 North Durango Street 
Phoenix, AZ 85009 

Reference: Contract FCD 92-05, Fountain Hills FIS (South) 
Monthly Progress Report 
AGK Project No. 310.43 

Dear Mr. Murphy: 

This letter serves as a progress report on the above referenced study through April 24, 1994. We have 
performed the following work on each of the tasks cited: 

Task I - Coordination 
Coordination with Flood Control District 
Monthly Billing Estimation 

Task 2 - Data Collection - completed 

Task 3 - Topographic Mapping - completed 

Task 4 - Field Survey Coordination - completed 

Task 5 - Hydrology - completed 

Task 6 - Floodplain and Floodway Delineation 
Preparation of HEC-2 files 

Task 7 - Final Products 

If you have any questions on the project status, please do not hesitate to call. 

Sincerely, 

AGK ENGINEERS, INC. 

Project Manager 

Enclosure 

PRlh'CIPAL ASSOCIATE . - 

Edward A. Aca~r. P.E. 
Samuel E. Kao. Ph.D.. P.E. 

Pz:r~ce M. M~ller 
Michzel J. Bonar. P.E. 



ENGINEERS, INC. 
2255 North 441h Street Sui;e 330 Phoenix. Arizona 85008 Phone (602) 244-2566 FAX (602) 244-8947 

June 8, 1994 

Mr. Timothy M. Murphy, Project Manager 
Flood Control District of Maricopa County 
2801 North Durango Street 
Phoenix, AZ 85009 

Reference: Contract FCD 92-05, Fountain Hills FIS (South) 
Monthly Progress Report 
AGK Project No. 310.43 

Dear Mr. Murphy: 

This letter serves as a progress report on the above referenced study through May 29, 1994. We have 
performed the following work on each of the tasks cited: 

Task 1 - Coordination - Coordination with Flood Control District 
Monthly Billing Estimation 

Task 2 - Data Collection - completed 

... I *  Task 3 - Topographic Mapping - completed 

Task 4 - Field Survey Coordination - completed 

Task 5 - Hydrology - completed 

Task 6 - Floodplain and Floodway Delineation 
Preparation of HEC-2 files 

Task 7 - Final Products 

If you have any questions on the project status, please do not hesitate to call. 

Sincerely, 

AGK ENGINEERS, INC. 

dm.-- - 
Samuel E. Kao. Ph.D.. P.E. 
Project Manager 

1 Enclosure 

PRINCIPAL ASSOCIATE 
Edward A. Adair, P.E. 
Samuel E. Ka3. Ph.D., P.E. 

Pa:r~ce M. Miller Denis L. Howe P.E. 
Michael J. Bonar. P.E. - 



ENGINEERS, INC. 
2255 fdoffh 44th Street Sui!e 330 Phoen~x. Ar~zona 85008 Phone (602) 244-2566 FAX (602) 244-8947 

June 25. 1995 

Mr. Timothy M. Murphy, Project Manager 
Flood Control District of Maricopa County 
2801 North Durango Street 
Phoenix, AZ 85009 

Reference: Contract FCD 92-05, Fountain Hills FIS (South) 
Monthly Progress Report 
AGK Project No. 31 0.43 

Dear Mr. Murphy: 

This letter serves as a progress report on the above referenced study through June 25, 1995. We have 
performed the following work on each of the tasks cited: 

Task 1 - Coordination 

Task 2 - Data Collection - completed 

Task 3 - Topographic Mapping - completed 

Task 4 - Field Survey Coordination - completed 

Task 5 - Hydrology - completed 

Task 6 - Floodplain and Floodway Delineation - completed 

Task 7 - Final Products 
Preparation of Final Report 

If you have any questions on the project status, please do not hesitate to call. 

Sincerely, 

AGK ENGINEERS, INC. 

Samuel E. Kao, Ph.D., P.E. 
Project Manager 

Enclosure 

PRINCIPAL ASSOCIATE 

E d ~ a r d  A Ada~r, P E Palr~ce IA  M~ller Den's L Hovie P E 
Samuel E Kao Ph D P E Ihchael J Borar P E 
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AGK ENGINEERS, INF 
2255 N. 44th Street Suitt s 

PHOENIX, ARIZONA 85008 
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EKGINEERING 

CYPRUS POINT WASR 

1. Why isn't the default friction loss equation being used? The default value is almost always 
used in floodplain studies done by the District. 

2. At Saguaro Boulevard, as any analysis been done to determine the anlount of overtopping 
flow that could flow to the north? It looks like most of the flow overtopping the culvert 
will flow to the north in Saguaro Boulevard and not across it. If this is the case, the 
delineation on the east side of Saguaro needs to be revised. I'd like to see some more 
analysis supporting the current delineation east d Saguaro on the south side of the wash. 

3. Can two cross sections east of the Town border be added to the model with the information 
available? If this can be done it looks like it might help to better define the floodplain 
limits along the Town border. 

4. Check the plotted location of cross section 2.69. 

5. The name, Cyprus Point Wash appears to be doubled at cross section 2.69. 

JACKLIN 'FiFTASM: 

1. Why isn't the default friction loss equation being used'? 

3. On cross section 2.34 flow isn't properly contained in the left overbank. 

3. Can cross section 2.91 be made more perpendicular to flow? 

4. Check the plotted location of BFE 1575. 

KINGSTWE ?VAST3 

I. Why isn't the default friction loss equation being used? 

MALTA DUmT 

1. Need to contain low on the right bank of cross section 3.0. Either add more OR points 
there or set a limit of effecuva flow. 

2. Check the effective flow elevation on the right side of cross section 6.0, it seems Xow. 
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EKGINEERING 

LOGAN WASH 

1. The second word in the second line uf the comments after the J3 record should be area not 

2. Check the channel station on cross section 0.00. The left channel station isn't a station on 
the GR records. 
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ESG I NEER I NG 

I. At cross section 0.044 1135 channel is only 20 feet wide .and yet there are 5 - 48" culverts 
&here. 

2. Cross section 0.063 revise the right station on the ET record. 

3. Check the plotted location of cross sections 0.38 and 0.42. There Jocadons don't agree with 
the distances used in rhe HEC-2 model. 

4. Check the plotted locations of BFEs 1605, 1610, and 1620. 

1. A l t h ~ ~ g h  now weir flow is expected at culvert CERl (cross section 2.73) it would be 
helpful to have some information on what the top of road elevation is in the HEC-2 model. 

2. Effective flow should be contained to the area of the culvert at cross sections 2.70 and 2.73. 

3. Check the plotted postion of cross section 2.80 and why is the right overbulk length 180 
ft, it appears to approximately 120 A. 

4. Why the use of 0.2 and 0.4 for the contraction and expansion coefficients on the NC 
records between cross sections 1000 and 3.42? 

5. Why the use of special bridge to model culveits CER4 and CER5 (cross sections 4.64 and 
5.05)? 

6. On cross section 5.05 the variable ELREA on the X3 record should be equal to the top of  
road elevation? 

7. Check the spelling of Shea Blvd. on all the comment cards. Correct the spelling of the 
word upstream an the comment associated with cross section 2.80. Correct the spelling of 
Trevino on the comment just before cross section 3.42. 

8. Check the location of BFE 1525. 

9. BFlEs 1.610 and 1640 should be plotted more perpendicular to the floodplain. 

10. Depending Upon the final modeling results and the 'Towns' conlments the A zone at 
Sa$uuaro Boulevard might be changed to a Community Designated Hazard. 



ENGINEERIKG 

EMELWLD WASK 

1. On cross section 2.35 it would be better to have some sort of limit confining flow on the 
left side then allowing KEC-2 to extend the cross section approximately 2 feet. 

2. Check cross section 2.39, the total area of flow is approxhately 437 f? and on cross 
sections 2.35 and 2.45 the m a  of flow is Iess then 150 ft2. It looks like when the 
elevarions of ELLEA and E L E A  are exceeded that more of the cross section is considered 
as effective then should be. 

3. On cross secticn 2.39 the culvert is five feet above the bottom of the channel, is this 
correct? 

3. Add note on why Special Bridge is being used for the culvert at cross section 3.03. 

4. Add Some sort of note explaining what is going on at cross section 3.90. When you look 
at the plot of the cross secrioa it seems pretty strange. It doesn't look like that main 
channel would last or that flow would be contained there. 

I. Why isn't the default friction loss equation being u s ~ d ?  The default value is almost always 
used in floodplain studies done by the Diskict. Why isn't the default subdivision of the 
channel being used? 

2. On cross section 2.92 it looks like XLOBR might be sliglltly long. 

3. On cross section 3.32 there is a large area of flow con~pxed to the area of the culvert. 

4. From cross section 3.56 to 3.68 there i s  a Zone A designation on the north side of the 
wash. Whew did it come frorn, and where is the supporting data for it? 

5. From cross section 3.90 to 3.92 the plotted floodplain is too wide. I think you fallowed 
the wrong inciex contours. 

6. Labd structure #19 on the drawing. 

7. Om cross section 4.41 limit tlne effective flow on the left side. The SSTA from the HEC-2 
results is over two hundred feet from the thalweg. 



ENGISEERING 

1. Why isn't the default friction loss equation being used? The default value is almost always 
used in floodplain studies done by the District. Why isn't the default subdivision of the 
channel. being used'? 

2. Check the spelling in the first couple of comments. Also, in the comment right before 
cross section 2.99, shouldn't the word upstream be downstream. 

3. On cross sections 0.13 and 0.14 the IXLOBR values are too large. You should be using the 
center of mass of the flow to determine the overbank length. It looks like you measured 
dong the floodplain linlit. 

4. For cross section 0.24 the plotted position md the spec5ed channel length don't agree. 
Check and revise. 

5. The HBC-2 model is only a single profile run.. 

NORTH COLONY 1'VASH 

1. On the first QT record change the one in field one to a two. 

2. Fw cross section 0.24 the plotted position and the specified channel length don't a p e .  
Check and revise. 

3. For crass sections 0.25 and 0.26 thc vdues used for ELLEA and ELREA are too low. 
Check slnd revise. 

4. On cross section 0.58 revise &e right station on the ET record. 

5. On cross section 0.60 revise the values used for %OBL and XLOBR. They should be 
based upon the center of mass of overbank flow. 

6. On cross section 0.67 the plotted floodplain limit doesn't agree with the HEC-2 results. 

7. On cross section 0.82 the values used for ELLEA and ELREA don't make sense. Check 
and revise them. 

8. On cross section 0.85 the top of road elevation specified on the X2 record doesn't make 
sense. Check and revis?. 
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0 FOR BIDS DUE 19 0 PRINTS RETURNED AFTER LOAN TO US 

COPY TO 
SIGNED: 

COPIES 

t 

I 
---r--..--- rr- mnt sc noted. kindlv notify us at once. 

NO. DATE 

- 

DESCRIPTION 

- 



ienney Aerial Attapping ino. 
/ 

'Vcst Fillmore, Pl~ocnks, Ariwna 65007 3305 I\: Spring ;\lountnin Rd., SuItc 60, h V e g u s ,  Scvada 89102 
, 602) 258-6471 Fa.. (602) 340-1877 Phonc: (70'2) 3f33-7574 Fa.. (702) 362-1657 

/ - E l l i s 0 . H y d e 9 ~ R E S ~ ~ ~ T  S H I P P I N G  MEMORANDUM 
PHOTOGRL\L\IETlUC SERI'ICES 

Peter A. Dyrofi \'ICE-PRESIDEAT 

TO: AbK 
2255 j~/.* 4qx* 333 

p + u w l k  , , Az 
Phone : 

r 
Date : / & %  

Attention : ##haw 

Re: ~ L ( d ? ? , A ,  /ALL 
Job # 

WE ARE SmING YCU THE m m :  
0 Aerial Film 

Contact Prints 
0lueline( s ) 
Pencil Manuscript ( s ) 
Scale a Final Drafted Sheet(!=) 
Scale 

photo/~opo Canposite ( s 
Scale 

Plan & Profile Sheet(s) - 
Scale 

Cunputer ~ape(s) 
capter Disc(s) 
Canputer Hard ~ ( s )  

0 Photo ~nlargment(s) 
Paper Size 

scale - 
Mylar Size 

Scale 

AS per m u a c t  I r a  Order Item 

'IWI'AL NUMBER3 OF SHIPMENT ARE: 
Flight (s) 
Contacts Sheets 
Box(es) Originals 
Disc ( s) Tapes 

- 
Rolls 

SHIPPING r n r n T I 0 N :  
0 Pick up by Client Delivered by &7 /-/or s~or 
U r n  D Air Express D ~ e d  13 0 US Mail 
D Greyhouna 0  railways other 

ha: 0- Received by Date 

PIZASE SIW AND Imum iXmLICATE aPY 



A(;# ENGINEERS, IMC. 
2255 N. 44th Street Suite ; . 

PHOENIX, ARIZONA 85003 

(502) 244-2566 
Fax (602) 244-8947 

DATE JOB NO. /yorch 3' 74 
AlTENTlON I 

WE ARE SENDING YOU Attached Under separate cover via the following items: > 

Cl Shop drawings Prints 0 Plans U Samples Specifications 

Copy of letter Change order p 

THESE ARE TRANSMllTED as checked below: 

Cl For approval 0 Approved as submitted C7 R e s u b m i t . c o p i e s  for approval 

For your use 0 Approved as noted S u b m i t c o p i e s  for distribution 

As requested Returned for corrections 0 R e t u r n c o r r e c t e d  prints 

For review and comment Cl 

FOR BIDS DUE 19 O.PRINTS RETURNED, AFTER LOAN TO US 

COPY TO 

@j 40.k ~re~o rwmer  content 10% ~ost .conwmr content 
I .  

DESCRIPTION - 

---I..-..*-* rm not as noted. kindly notify us at once. / 

/ / I Q2uJ27-~ .Di , ! - lCJ  

N 0. COPIES DATE 



AGK ENGINEERS, INC 
2255 N.  44th Street Suite 3 

PHOENIX, ARIZONA 85008 

(602) 244-2566 
Fax (602) 244-8947 

. . 
TO L L ~ . , ~ O ~  f lee>0/ 6%: #<., ..? 

/' / 

WE ARE SENDING YOU Attached Under separate cover via the following items: 
> 

Shop drawings CI Prints Plans Samples Specifications 

Copy of letter Change order 

DATE . 

THESE ARE TRANSMITTED as checked below: 

CI For approval Approved as submitted CI Resubmit . . .copies for approval 

For your use Approved as noted S u b m i t c o p i e s  for distribution 

9 As requested CI Returned for corrections R e t u r n c o r r e c t e d  prints 

JOB NO. 

CI For review and comment 

FOR BIDS DUE 19 O PRINTS RETURNED AFTER LOAN TO US 

2 / 8 / 9 4  ;to rc7 
'ATTENTION 

L-6 u L a n t  t 
RE: ?-- 

kc.,' ,./- , * //, //< j=Js 

F ~ D  9 2 -  Or 

REMARKS 
e P !, I 2 J e r k  x - T ~ C  Qnd Ccr-t,~ ZM Q,J k a m  +f-?? nnr n.. .,.- tlnf 7- --JJ 

I 
COPY TO 

: @ 40% PreComumw CaW 10% PostConsumer Content 

.a ,,A I,...... .r, nnt as notad. kindly notify us s t  Once. 
f 



, - 

i --  'Ycst Fillmore, P l ~ o e n ~ .  Arkma 85007 3305 IT. Spring >Iountntn Rd., Suitc 60, LnsVcgas, Scvadn 89102 
'602) ZS-6471 Fau: (602) 340-1877 Fhonc: (702) 368-7574 Fax (702) 362-1657 PHOTOGRX~~IETRIC SER\'ICES 

EII~~O.H~~~,PRESIDEXT SHIPPING MEMORANDUM Peter A. Dyrofi \ICE-PRESIDEIT 

TO: , /6K ~ 3 6 s .  
2 35 . #& 9. +ii.?c? 

Phone : 7% -25 4 c 
WE ARE SENDING YOU THE FYI-: 
0 Aerial Film 
C] Contact Prints 

~lueline (s 1 
Pencil Manuscript(s) 
Scale 

Final Drafted Sheet( s) 
Scale 

0 moto/~op ~anposite(s) 
Scale 

Plan & Profile sheet( s ) . - 

Scale 

r 
Date: 3T/5/ 94! 

1 -  / 
Attention : / & & & 7 ~ ~ /  

Re : rot ,A, fA ,'& 

Job # 9,3031 3 . 
0 Canputer Tape ( s )  

Cunputer Disc ( s ) 
0 CaTlputer Hard Copy(s) 

Photo Ehlargement(s) 
Paper Size 

Scale - 
Mylar Size 

Scale 
Sepia Size 

scale 
Control Diagram 

0 Film ~ositive(s) 

AS per &tract Extra Order Item 

lWl'AL NUMBERS OF SHIFWNF ARE: 
Flight ( s ) 
Contacts Sheets 
Box(es) Copies Originals 
Disc ( s 2 Tapes Rolls 

SHIPPIS INFORMATION: 
Pick up by Client &livered by d 6 ~  ~ H U C  

oups C] .m Express '.oPed Ex US Mail 
G r e w  0 Trailways other 

ADDITIONAL ~ r n T I O N :  

F'X7m: Fm &,qk,;d Received by Date 

P L e A S E S I G N A N D ~ ~ C A T e 0 3 P Y  



/ 1130 West Fillmore, Phoenix, Arlzona 8507 3305 IV. Sprlng BIountaln Rd., Sulte 60. LasVegas, Kevada 89102 
; PL -: (602) 2S-6471 Fa= (602) 340-1677 Phone: (702) 368-7574 Fau (702) 873-4185 

Ellis 0. Hyde, PRESIDEAT SHIPPING MEMORANDUM 

Phone: 2 Y c / - 2 5 &  

WE ARE SENDING YCU THE F0-z 
Aerial F i h  
Contact Prints 

0 ~lueline ( s ) 
Pencil Manuscript ( s) 

Scale 
Final Drafted Sheet( s) 

Scale 
Photo/~o~o Curpsi t e  ( s 1 

Scale 
0 Plan & Profile Sheet(s) 

Scale 

PI-IoGRAMNETIUC SERVICES SIXCE 1963 

Peter A. Dyroft; VICE-PRESIDE~T 

Date : 10 A/,: 9 f  

Attention : /-/~-~d,+d 

Re: /%urriq,J fiur 

Job # @zi@ 93d3/3 
L 

D Canputer ~ape(s)  
@ Canplter Disc( s) 

Canputer Hard ~ ( s )  
Photo Enlargement ( s )  

Paper Size 
Scale 

Mylar Size 
Scale 

Sewia Size 
& 

Scale 
0 Control Diagram 
D Film ~osi t ive(s)  

AS per  ont tract 0 Extra Order Item 

'IWl"AL NUMBERS OF SHIPMENI' ARE: 
Flight ( s ) 
Contacts Sheets 
Box ( es ) Copies Originals 
Disc ( s ) Tapes Rol l s  

SHIPPING IlJ'JmEFlATION: i - 
0 Pick up by Client Delivered by MOT SHOC 
oups 0 Express 0 Fed E% 0 US Mail 

Greytxxlna 0 Trailwys [7 other 

Fran: R e c e i v e d  by Date 

P L E A S E S 1 ~ A M ) R F N E W ~ C A T E C X l F ' Y  



Kenney Aerial A. Iapp- Ino. 
1 I?" 'Vest NLmore, Phofntx, Arizona 85007 3305 If'. S p ~ g  blrnmtain Rd., Suite 60, LasYcgs. R'mada 89102 
P 602) 258-6471 Fa. (602) 340-1877 phone: (702) 368-7674 Fa.. (702) 873-4185 PfIOTOGRrZl~I>ETRIC SERI'ICES S x c E  1963 
- 

SHIPPING MEMORANDUM P ~ ~ ~ ~ A . D ~ ~ o ~ ~ I ? c E P R E s ~ E ~ T  Ellis 0. Hyde, PRESIDE~T 

G/c .&rr4?//c~e2=-'- To: P 
zzrr  /v. L/qm r% ic(%o 

P/ /w,  P Z .  fsou g 
Phone : z ~ y ' - 2 5 - G b  

WE ARE SENDING YOU THE m m :  
0 A e r i a l  Film 

Contact P r i n t s  
~ l u e l i n e (  s )  
Penci l  ~ a n u s c r i p t (  s) 

Scale  i = /my  
[1 ~ h o t o / ~ o p o  ~snpos i te ( s 1 

Scale  
Plan & P r o f i l e  Sheet( s )  

Scale  

s 

Attention: r~/vl k& 

Re: &7.d/%&% ~#fd 
L/?G d v i g  

Job # 9 q v 3 ~ T  

0 Ccmputer Hard Copy( s) 
0 mto Enlargement ( s )  

Paper S i z e  
S c a l e  - 

Mylar S i z e  
S c a l e  

Sepia S i z e  
S c a l e  

0 Control Diagram 
0 Film ~ o s i t i v e ( s )  

AS per  ont tract Extra Order Item 

TCrrAL NUMBERS OF SHIPMENT ARE: 
Fl igh t  ( s ) A -  I 

Contacts sneers / 

Copies Originals  ~ o x ( e s )  
D i s c (  /-/jL 

m ~ 1 1  e Tapes IUJAAJ- 

- 

SHIPPING INFDrnTIrn: 
Pick up by C l i e n t  Delivered by 1 4 ~ 7  1#@7 

Uups 0 ~ i r  Express 0 F d  EX US Mail 

Greyhound  0 i(rai1viays Other 

A 

-(lMfiZ- fl/3/<//3-/u'B Received by lhte 



pore,  PhoenLu, tlrizona €BOO7 3305 11'. Spring 3Iountnin Rd.. Suite 60. LasVegas. Smda 89102 
,J 258-6471 Fau: (602) 340-1877 Phone (702) 3687574 Fau: (702) 873-4185 P H ~ G R h \ l F I E T N C  SERl'ICES SISCE 1963 

Ellis 0. Hgde, PRESIDEXT S H I P P I N G  MEMORANDUM Peter A. Dy rofi \TCEPRESIDEZ;T 

Phone: 4cjq - ~ 5 k - d  

WE ARE SWING YCU THE l X l m :  
Aerial Film 
contact Prints 
~lueline( s 
Pencil ~anuscript ( s ) 
Scale 

Final Drafted Sheet(s) 
Scale 

C] ~hoto/~o~o ~amposite ( s 1 
Scale 

Plan & Profile ~heet(s) 
Scale 

Date: M 4 & &  

~ttention : C-I CR uahi 

Re: Fbumid 1 4 1 ~  )(Sic 

Jdb # qi3czr313 

Canputer ~ape(s) 
Ccmplter Disc ( s ) 

0 Canputer Hard Copy(s) 
n Photo ~nlargement ( s) - 

Paper Size 
Scale - 

Mylar Size 
Scale 

Se~ia Size - 

Scale 
0 Control Diagram 

Film ~ositive(s) 

a AS per -tract 0 Extra Order Item 
mrAL NUMBERS OF SHIPMENT ARE: 
Flight (s) 
Contacts Sheets 
Box(es) 1 Originals 
Disc(!=) Tapes Rolls 

SHIPPING INFOrnTIoN: a Pick up by Client Delivered by uor s&- 
Im-JPS 0 Air Express 'm Fed Ek 0 US Mail 

Greyhouna krailways tlia. other 

-: G+4 Received by  ate £3 fi* 

mZASE ,am lwnJRN DUPLICATE mm 



Elli~O.Hyde,~ms~~&~ SHIPPING MEMORANDUM ., ,. 

To: d m .  c3 ~ ! t 2 <  

Phone: 344- 5 ' 6 6  

WE ARE SENDING YOU THE m m :  
Aerial Film 
Contact Prints 
~lueline ( s ) 

C] Pencil Manuscript ( s ) 
Scale 

Final Drafted Sheet(s1 
Scale 

[7 ~hoto/~opo ~anposite(s1 
Scale 

C] Plan & Profile ~heet(s) 
Scale 

Date : // 7 /99 
/ 

Attention : / / F ~ A / / I  - - 4, 

f l  
Re: P ~ o T A , ~ /  A:/& 

Job # 4 ?&?/ 7 . 

1 Eei E:2w(s) 
0 -to Enlargement( s) 

Paper Size 
Scale - 

Mylar Size 
Scale 

Sepia Size 
Scale 

Control Diagram 
Film positive( s) 

@ AS per -tract Extra Order Item 

mrAC NUMBERS OF SHIPMENT ARE: 
Flight (s ) 
Contacts Sheets 
Box(es) Copies originals 
Disc(s) Tapes Rolls 

0 Pick up by Client Delivered by 
EnJ'PS 0 Air wress Fed E5r [7 US Mail 
Greyhod 0 .milways Other 

ADDITIONAL rnrnTION: 

7 
Y '  / 

m: Tiin / a n  hj/ Received by Date 

PIE?SE SIGN AND RlTNR? LXJpLICATE mpY 



1l.m \Vest Fillmom. PhocnLx, Artzona 85007 3305 !V. Spring Slountnfn Rci.. Suite 60, Lus Vcgas, Scwcln 89102 
T '602) 258-6471 Fau: (602) 340-1877 Pl~onc: (702) 368-7574 Fay: (702) 362-1657 PHOTOGRX\L\IETRIC SERITCES 

E~~~~O.H~~~,PRESIDE~T SHlPPtNG M E M O R A N D U M  Peter A. Dyroff; VCE-PRESIDEAT 

22557 IUCrmf 44  0 4 L~uw330 

? % / O W J , ~  A. $SOU 8 

Phone: 2 V q - Z ~ d  6 

WE ARE SENDING X U  THE FDLL13WING: 
Aerial Film 
Contact Prints 
~lueline(s) 
Pencil ~anuscript (s) 
Scale 

Final Drafted Sheet( s) 
Scale 

Cj photo/Topo Canposite(s1 
Scale 

CJ Plan & Profile Sheet(s) 
Scale 

s 

Date : /k 3 4 , ~  44/ 

Attention : /d~32r~!& 

Re: f i ,yjr /ku thur 
Job # 4.3Ls/3 

t 

Canputer  ape ( s ) 
@ Conplter Disc ( s ) 

Canputer Hard -(s) 
%to Enlargement (s) 

Paper 

Mylar 

Size 
Scale - 
Size 
Scale 

Sepia Size 
Scale 

Control Diagram 
0 Film positive( s) 

~s per -tract 0 Extra Order Item 
' IWAL MlMBEFS OF SHIPMENT ARE: 
Flight ( s ) 

Sheets ConMcts 
Ebx(es) Copies Originals 
Disc ( s ) I  Tapes Rolls 

SHIPPING INFORMATION: . 1  r u Pick up by Client Delivered by /fov 34-r 
O m  Air Express 0 ~ e d  US mil 

Greyhow bd . lways  Other 

7 F; M ~ J U ~  Receivd by Date 

~~~~~ 



Don N. Anderson. P.E., LS. 
George W. Nelson, L.S. 

4441 East McDowell Road 
Phoenix, Arizona . 85008 . 

(602) 273-1 850 
(602) 273-0264 FAX 

Tim Murphy 
Flood Control District of Maricopa County 
2801 West Durango Street 
Phoenix, Arizona 85009 

RE: FOUNTAIN HILLS 
Conversion of Fountain Hills Local Coordinate System (FHLCS) 
to 1983 North American Data (NAD 1983) 

Dear Tim: 

The following described monuments F076 & F053 (FHLCS.NO. 153 & , 

- 

FHLCS No. 123) were included in a First Order, Class One GPS 
survey of the Fort McDowell Indian Reservation during March 
1991. These two monuments were used as a basis of' .bearing for 
the coordinate conversion of Hiuh Altitude Fllqht Panels for 
Kenny Aerial Mapping. 

F076/FHLCS No.153 
Closing Corner on the south line of Sec.26, T3Nr R6E. 
GLO brass cap (1911) set in fence line, 0.5 feet above 
around. Section line closes on the west boundary of 
Ft . McDowell Indian Reservation. 

NORTHING EASTING 
..- 

NAD 1983 934211.599 763309.943 
FHLCS (No.153) 15288.270 33491.412 

F053/FHLCS No.123 
Closing Corner on the north line of Sec.14, T3N,' R6E. -. 
GLO brass cap (1911) set in fence line, 1.05 feet 
above ground. Section line closes on the west 
boundary of Ft. McDowell Indian Reservation. 

i 

Engineering Surveying Land Planning Subdivision Development Hydrology Construction Management Computer Services 



NORTHING EASTING 

NAD 1983 950029.117 765134.506 
FHLCS (No.123) 31108.552 35316.292 

Monument F053/FHLCs No.123 was used as the Base Point for the 
conversion. A line bearing North 06 degrees 34 minutes 48 
seconds East from corner (F076) to corner (F053) was used as a 
base line for the azimuth conversion. An a average combined 
scale factor of (0.9998253) was used for the ground to grid 
conversion of the 1983 Datum. 

Vertical control data is based on the following described bench 
mark : 

Bureau of Public Roads brass disk set in,concrete on to of a 
bank at the northwest corner of the intersection of Shea 
Blvd. and the Bee Line Highway. Disk is stamped "1543.72, 
986+15.05, AH 986+08.20 / 1955". A revised elevation of 
(1542.457 feet) was established via a level circuit by Az. 
Hwy. Dept. (now'referred to as ADOT) during the years 1964- 
1965. The stamped elevation of 1543.72 is the basis for Fountain 
Hills local vertical control system, therefore a factor of -1.26 

. feet was used to determine NGVD elevations. 

The ADOT level circuit is based on 1929 Coast and Geodetic Survey 
C&GS Sea-Level Datum (current nomenclature is National Geodetic 
Vertical Datum NGVD). This circuit is tied to C&GS Bench Marks 
of Line 101 (First Order). The original field work was done in 
March of 1948. The following describes (two) bench-marks of the 
"End of Airport Leveling" phase of Leveling Line 101: 

H268 A C&GS B.M. Disk set in the top of a concrete post 
which is located 39 feet north of the centerline of 
MacDonald Drive and 32 feet east of the centerline of 
North 56th Street in the City of Scottsdale, Arizona. 
The last recovery date is April of 1967. 

5268 A C&GS B.M. Disk set in the top of a concrete post 
which is located 35 feet north of the centerline of 
MacDonald Drive and 35 feet west of the centerline of 
Invergordon Road in the City of Scottsdale, Arizona. 
The last recovery date is April of 1967. 

Horizontal and vertical control of aerial control panels was 
established on the ground by Anderson-Nelson, Inc. The accuracy 
of the control survey meets the requirements of a Third Order 
Survey. The attached Exhibit "A" is a listing of the Hiuh 
Altitude Fliuht Panels with NAD 1983 and NGVD coordinates and 
elevations. 



The attached Exhibit "A" is list of aerial control panels and 
coordinates provided to Kenny Aerial Company for the High 
Altitude Flight. 

If you have any questions or comments regarding the above, do not 
hesitate giving us a call. 

Sincerely, 

ANDERSON-NELSON, INC. 

Aa-d 
Don N. Anderson 
Vice President 



EXHIBIT "A" 

NAD 1983 / NGVD 

FOUNTAIN HILLS AERIAL MAPPING 
***** HIGH ALTITUDE AERIAL PANELS ***** 

THE U.S. SURVEY FOOT WAS USED IN CONVERTING COORDINATES 

GROUND 
PANEL # NORTHING EASTING ELEVATION 



1130 \Test Fillmore, Phoenix, Artzona 85007 3305 11'. Spprfng JIountain Rd., Suite 60, LasTkgas, Sa-ada 89102 
Phone (602) 258-6471 Fa= (602) 340-1877 Phone: (702) 3687574 Fa% (702) 362-1657 P H O T O G ~ ~ D E T R I C  SERITCES - 

Ellis 0. Hyde, PRES~DES\'T Peter A. DyrojJ \'ICE-PRESIDEST 

September 14, 1992 

Mr. Tim Murphy 
FLOOD CONTROL DISTRICT OF MARICOPA COUNTY 
2801 West Durango 
Phoenix, Arizona 85009 

Re: FOUNTAIN HILLS CONTROL CONVERSION AND SHIFT 

Dear Tim, 

In preparation of the above project, there were several steps involved which I 
will explain in the following: 

A. The original control was on. a local datem based on ground 
coordinates. 

B. The deliverable, however was to be in the state plane coordinate 
system. 

C. The shift in northing and easting, and the scale change in the 
horizontal, as requested, was based on the NAD 1983 datem. The 
elevation change was negitive 1.26 feet. 

D. The conversion and shift factor was: 

1. New easting = (old easting) i (729951.9067172697) 
times (.9938253) 

2. New northing = (old northing) + (919086.5645376424) 
times (-,9998253) 

Tim Larkin 
KENNEY AERIAL MAPPING 
258-6471 
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> W A I N  HILLS NORTH SECTION CORNER MONUMENTATION AND CO-WROL PQIhTS 
, .',: 

C1 : ' 
. . .  . r n , ; . ; y e  

. 3 .  

:: ,. , , - - --.-. ..-... -- .. . ~ - . - * . - ~ - % r r r r . v . * . u - n 4 . ~ .  r .sw~, -s t%?i~~~*C.  .,.. ~ ~ ~ g ! a t . y . ~ , t ~ -  ..v,3q ,-.;- +* u.=..k ,'%. 







ii2* Ri3 IN CXjNC., Ki.' '35' Nf COX SEC. S. T.3X. R..6S 

~f, ,  ~ c ~ c :  : i~c' j .4: T. a:.:, i i . 6 ~  

PANEL ?OlNT 3:u' KXMGN DR., 1,OC M SW1 SEC. 5,  T.3N, R.6E 

Cll.f;B~.~, 1;EC SEC.2, 'f.,3X, R,6E 

FANEL F9MT.ON ZOh?l.OrZ ?I,AZA, SE OF N4 COR SEC 8, T.3Y, E.6E 
a 

?,-; N ( E t  P O X r  XBf& OTE. SEC. 8, T.33, R.GE 

nO.4.l' Sp jxB /,T ; CIIOLLA Dg. gt B U R L  CACRZ'US WAY, B. SEc. 2 ; . 1 .Jfi, 2 . a ~ ' : .  

i?On'f SP!.EE XI' d;l. P.C. N1<3KL..&frS DR., 2 1,OTri W. OF w'i'. AT TNI)l+,.; ViLl.l,S DR., S. c! 
y).!(': , , i  c .  2':. 3' ::i: ):.?;. 
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F O m M N  IIILLS NORTH SECTION COR.?.TER MUNhlh4EhTA.zTION .&ID C::'O31L'ROL POIRTS e IZ~ 



REt13SEpNS : --. 
11 10/2/91 Elev. Pt. 81122 . 
j 1 / 9 1  Elev. ~ t .  #!I288 .. 
3 )  10/23/S1 Elev. ~ t ; .  #I263 

09/09/91 
REVXSED 10/02 /91  
REVJSED 10/25/91 

PC 1939 
4 j  1 0 / 2 4 / 9 5  Added shake  T k 7 0  
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FEMA WASHINGTON 



Federal Emergency Manag Y 
Washington, D.C. 20472 

CERTIFIED MAIL IN REPLY REFER 
RETURN RECEIPT REQUESTED Case No. : 97-09-53 

The Honorable Don Stapley Community: Maricopa County, Arizona 
Chairperson, Maricopa County Board Community No. : 040037 

of Supervisors Panels Affected: 04013C 1270 Dl 1300 E, and 
301 West Jefferson Street 1750 E 
Phoenix, Arizona 85003 Effective Date of 

This Revision: OCT2 1 1997 

Dear Mr. Stapley: 

This responds to a request that the Federal Emergency Management Agency (FEMA) revise the effective 
Flood Insurance Rate Map (FIRM) for Maricopa County, Arizona and Incorporated Areas (the effective 
FIRM for your community), in accordance with Part 65 of the National Flood Insurance Program (NFIP) 
regulations. In a letter dated February 10, 1997, Mr. Ron Nevitt, Program Manager, NFIP, Flood Control 
District of Maricopa County, requested that FEMA revise the FIRM to show the effects of detailed studies 
along the following flooding sources: Arrow Wash, Ashbrook Wash, Balboa Wash, Caliente Wash, Cereus 
Wash, Chukar Wash, Colony Wash, Cyprus Point Wash, Emerald Wash, Escalante Wash, Fountain Channel, 
Greystone Wash, Hesperus Wash, Jacklin Wash, Kingstree Wash, Laser Drain, Legend Wash, Logan Wash, 
Malta Drain, Mangrum Drain, North Colony Wash, Oxford Wash, Powder Wash, Sunburst Wash, Sycamore 
Wash, and Tulip Wash. 

All data required to complete our review of this request were submitted with letters from Mr. Nevitt. Because 
this Letter of Map Revision (LOMR) 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, fees were not assessed 
for the review. 

We have completed our review of the submitted data. We have revised the FIRM to add floodplain boundary 
delineations and zone designations of the flood having a 1 -percent chance of being equaled or exceeded in any 
given year (base flood) along Arrow Wash, Ashbrook Wash, Balboa Wash, Caliente Wash, Cereus Wash, 
Chukar Wash, Colony Wash, Cyprus Point Wash, Emerald Wash, Escalante Wash, Fountain Channel, 
Greystone Wash, Hesperus Wash, Jacklin Wash, Kingstree Wash, Laser Drain, Legend Wash, Logan WaSh, 
Malta Drain, Mangrurn Drain, North Colony Wash, Oxford Wash, Powder Wash, Sunburst Wash, Sycamore 
Wash, and Tulip Wash. The modifications are shown on the enclosed annotated copies of FIRM 
Panel(s) 04013C1270 D, dated April 15, 1988, and 04013C1300 E and 04013C1750 E, both dated 
September 4, 1991. This LOMR hereby revises the above-referenced panel(s) of the effective FIRM. 

Because this revision request also affects the Town of Fountain Hills, a separate LOMR for that community 
was issued on the same date as this LOMR. 

The modifications are effective as of the date shown above. The map panel(s) as listed above and as modified 
by this letter will be used for all flood insurance policies and renewals issued for your community. 



A review of the determination made by this LOMR and any requests to alter this determination should be made 
within 30 days. Any request to alter the determination must be based on scientific or technical data. 

We are preparing a revised FIRM and Flood Insurance Study (FIS) report for Maricopa County, Arizona and 
Incorporated Areas; therefore, we will not physically revise and republish the FIRM and FIS report for your 
community to incorporate the modifications made by this LOMR at this time. Preliminary copies of the FIRM 
and FIS report will be distributed for review in fall 1997. For informational purposes, detailed flood hazard 
data for the above-mentioned flooding sources have been shown on the enclosed annotated copies of the 
Summary of Discharges Table, Floodway Data Table, and Flood Profile Panel(s). Please note that corporate 
limits for the Town of Fountain Hills are not shown on the effective FIRM. We will incorporate the 
modifications made by this LOMR, the detailed flood hazard data, and the corporate limits for the Town of 
Fountain Hills into the preliminary FIRM and FIS report before they are distributed, and the modifications 
will be included when the FIRM and FIS report become effective. 

This revision affects effective FIRM Panels 04013C1270 D, 04013C1300 E, and 04013C1750 E. Effective 
FIRM Panels 04013C1300 E and 04013C1750 E are currently shown at a scale of 2,000 feet per inch. When 
the preliminary copies of the FIRM are distributed, portions of FIRM Panel 04013C1300 E will be replaced 
by FIRM Panels 04013C1288 F and 04013C1289 F, and portions of FIRM Panel 04013C1750 E will be 
replaced by FIRM Panels 04013C1726 F, 04013C1727 F, 04013C1728 F, and 04013C1729 F. The new 
FIRM panels will be shown at a scale of 500 feet per inch. 

This LOMR is based on minimum floodplain management criteria established under the NFIP. Your 
community is responsible for approving all floodplain development, and for ensuring all necessary permits 
required by Federal or State law have been received. State, county, and community officials, based on 
knowledge of local conditions and in the interest of safety, may set higher standards for construction in the 
Special Flood Hazard Area. If the State, county, or community has adopted more restrictive or comprehensive 
floodplain management criteria, these criteria take precedence over the minimum NFIP criteria. 

Because this LOMR will not be printed and distributed to primary users, such as local insurance agents and 
mortgage lenders, your community will serve as a repository for these new data. We encourage you to 
disseminate the information reflected by this LOMR throughout the community, so that interested persons, 
such as property owners, local insurance agents, and mortgage lenders, may benefit from the information. 
We also encourage you to prepare a related article for publication in your community's local newspaper. This 
article should describe the assistance that officials of your community will give to interested persons by 
providing these data and interpreting the NFIP maps. 

This determination has been made pursuant to Section 206 of the Flood Disaster Protection Act of 1973 (Public 
Law 93-234) and is in accordance with the National Flood Insurance Act of 1968, as amended (Title XI11 of 
the Housing and Urban Development Act of 1968, Public Law 90-448), 42 U.S.C. 4001 -4128, and 44 CFR 
Part 65. Pursuant to Section 1361 of the National Flood Insurance Act of 1968, as amended, communities 
participating in the NFIP are required to adopt and enforce floodplain management regulations that meet or 
exceed minimum NFIP criteria. These criteria are the minimum and do not supersede any State or local 
requirements of a more stringent nature. This includes adoption of the effective FIRM to which the regulations 
apply and the modifications described in this LOMR. Our records show that your community has met this 
requirement. 



A Consultation Coordination Officer (CCO) has been designated to assist your community. The CCO will be 
the primary liaison between your community and FEMA. For information regarding your CCO, please 
contact: 

Ms. Dorothy M. Lacey 
Director, Mitigation Division 

Federal Emergency Management Agency, Region IX 
The Presidio of San Francisco, Building 105 

San Francisco, California 94 129-1250 
(415) 923-7177 

If you have any questions regarding floodplain management regulations for your community or the NFIP in 
general, please contact the CCO for your community at the telephone number cited above. If you have any 
technical questions regarding this LOMR, please contact Mr. John Magnotti of our staff in Washington, DC, 
either by telephone at (202) 646-3932 or by facsimile at (202) 646-4596. 

Sincerely, 

rederi k H. Sharrocks, Jr., Chief xe 
-Hazard Identification Branch 

Mitigation Directorate 

cc: The Honorable Jerry Miles 
Mayor, Town of Fountain Hills 

Mr. Randy L. Harrel 
Town Engineer 
Town of Fountain Hills 

Mr. Ron Nevia / 
Program Manager 
NFIP 
Flood Control District of Maricopa County 



FEMA TECHNICAL CONSULTANT 



COPY OF PUBLIC NOTICES 



PRlh'CIPA LS 
Edward A. Adair, P.E. 
R. Gerald Green. P.E. 

ENGINEERS, #NC. Samuel E. Kao. P~.D.. P.E. 

2255 N. 44th St. Suite 330 . Phoenix, AZ 85008 Phone (602) 244.2566 FAX:(W~) 244-0947 A SSOCIA TES 

January 4, 1993 
Michael J. Bonar, P.E. 
Denis L. Howe, P.E. 
Hal E. Marron. P.E. 
Patrice M. M~ller 

Mr. Frank Brown, P.E. 
MKE 
3501 North 16th Street 
Phoenix, AZ 85016-6419 

Reference: Local Advertisement 
Fountain Hills Flood Insurance Studies 

Dear Mr. Brown: 

Per our telephone conversation today regarding the shared publication of the legal 
advertisement for the Fountain Hills Flood Insurance Study, AGK's understanding is as 
follows: 

1. MKE will proceed with advertisement preparation and placement in the Arizona 
Republic and Times of Fountain Hills. 

2. AGK will be sent a copy of the advertisement to review prior to publication. 
1 

3. Tim Murphy, Flood Control District of Maricopa County, will be sent a copy of the 
advertisement prior to publication to review and approve. 

4. Two (2) Affidavits of Publication will be issued for each advertisement. One will 
name MKE (or Sabol) and the other will name AGK Engineers, Inc. as the party the 
affidavit was issued to. 

5. MKE will submit an invoice to AGK for AGK's share of the publication cost along 
with a copy of the original invoices from the publications. AGK will pay 50% of the 
original invoice cost of publication to MKE. 

Sincerely, 

P AGK ENGINEERS, INC. 

4 Hal E. Marron, P.E. 
rn Project Manager 
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McLaughlin Kmet ty Engineers, Lt d. 
"*>- **<% w 2 - r m E - . : : s . > ;  <::.!:.. -.> . -T-. . -- .m. 

3501 North 16th Street Phoenix. Arizona 85016-6419 (602) 248-7702 FAX (602) 24&7~"  

CEZA E. KBIETTP 
RONALD C. McLAUGfILIN 

FlALFORD E. ERlCXSON 
WILLIAhi R KENDALL 

RALPH L TOREN 
TERRENCE P. KENYON 

DONALD L ZIEhfBA 

Date 1 -  5-93 PAGE 1 of 1 
I N C L .  t h i s  page  

From ) Z f ~ n k  8 . o ~  

3 4 4 -  H97 Transmitted to Fax Number 

JOB # 7%- 9-0f ,d0I  

PUBLIC NOTICE 
YOUR RIGHT TO KNOW 

ANNOUNCEMENT OF FLOOD HAZARD STUDY 
The Flood Control District of Maricopa County, under 
authority of the National Flood Insurance Act of 1968 
(P.L. 90-448), as amended, and the Flood Disaster 
Protection Act of 1973 (P.L. 93-234), is funding a 
detailed study of flood hazard areas in western blaricopa 
County as follows: 
The Town of Fountain Hills. Arizona. 
The study is being performed for the mood Control 
District by AGK Engineers and.  George I? Sabol 
Consulting Engineers. 
The  purpose of this study is to examine and evaluate 
flood hazard areas which are developed or which are 
likely to be developed and to determine flood elevations 
for those areas. FIood elevations will be used by 
Maricopa Counly to carry out floodplain management 
objectives of the National Flood Insurance Program. 
They will also be used as the basis for determining 
appropriate flood insurance premium rates applicable for 
buildings and their contents. 
This announcement is intended to notify all interested 
persons of the commencement of this study so that they 
may have an opportunity to bring any relevant facts and 
technical data concerning local flood hazards to the 
attention of the FIood Control District for consideration 
in the course of this study. Such information should be 
addressed to Mr. Tim Murpl~y or Ms. Sandy Story, 
Rood Control District of blaricopa County, 2801 W. 
Durango Street, Phoenix, AZ 85009, telephone (602) 
506-1501. 

Published in on 

I 
NOTE: If this' transmission is incomplete, please call 

( 6 0 2 )  248-7702.  
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INVOICE NO. 93008 i 
- AHNOlJNCOHW OF ROO0 W P R D  8 N o Y  . 

The Flood C m t r d  Distrkt o l  M~rlcopa CovnCy , 
d r  -1h-i OI me ~ s t t a . 1  FIOQ~ haurenc; 
Act  ot  1988 $.L 80-4481 a. mmmdd. md the 
Flood Manr tu  Rotrelion hct 01 1973 IP.L 93. ! 
2341. la tuncfing r ds1aa.d nlu o l  no4 h e u d  i 
w..n in The Town o l  Fwn t$n$k  Aluona. . 
The study in ti4 rr fmcd  fa rho Hood Cbn : 
bd Distnct by?& Enginamfa, rd aeag* V. i 
Ssbd ~onsduttin Eng(nasrs 
The -rs 01 lhln at& Is l o  e~aninm ud I: 
wdua ls  flood h s r v d  roan  which Ms divaloped . 
a which as Rely ta b* dovdood n d  l o  delu. t 
n i n m  llood dovallone f w  tho¶@ ueas. Fload 
davatlonn d a  be used by Maicopa County to ' 
c a  out floodplain wagaman t  obieclives o l  
thm3ation.l Hood h w r a c a  R t ~ t a m  T h y  w~I! 
d r o  b. usad a* thm bad* lg del* rmdw ~ p p r 0 -  
~ - a t a  flood h n n m c e  pt- tales sppl~cabla 

bu'ldi. md I h r r  eonlsnll. 
anounc-t h h l s n d d  l o  notify rN Irc 

r l d  persona of the comrunc.mmt qf thin 
so that thsy may have M opportUmW to m 4 7  r.e~rnt 1.n. and t~ctvnic* data core 

cmrrmg ocd  ltood h.azads to the pllmljon of 
tho Hood C m t r d  D~rtr ict  f a  c a t d ~ s t ~ o n  h 
c h m  cowre 01 (hi# study. Such infurnntion 
should ba d d r r s r d  lo Mr. Tim Murph a Ms. 

"Sendy Stow Rood Control Diztrlct of kerico a 
2861 W. Dwa 0 Sbarl. Phodx. 

8'~~::d1.1ephpnm (6021?05t501. 
Publithod: Ammr Republic. Jauay  13. 10. 

.STATE OF ARIZONA 
COUNTY OF MARlCOPA 

} ss. 

JOAN LOUR, being first dulysworn, upon oath deposes andsays:That 
she Is the legal advertising manager of !he Arizona Business Gazelte, 
a newspaper of generalcirculation in the counly of Maricopa, Slate of 
Arizona, published al Phoenix, Arizona, by Phoenix Newspapers Inc., 
which also publishes The Arizona Republic and The Phoenix Gazette, 
and thal !he copy liereto attached is a true copy of {lie advertisemenl . . 
published in the said paper on the dates as indicated. 

JANUARY 13, 20, 1993 

Sworn to before me this 

25TH 
_----.-.I_- day ol 

JANUARY 93 
A.0. 19 -_--., 

Nolary Public '"-- 



AFFIDAVIT OF PUBLICATION 

A pubtication of Western States Publishers. Inc. 

STATE OF ARIZONA 
COUNTY OF MARICOPA )'" 

L.ALAN CRUIKSHANK, beingfirstduly s\vorn, upon oclt11dcposesandsays:Tlrat 
he is the publisher of 

THE TIMES OF FOUNTAIN HILLS AND RIO VERDE 
a newspaper of general circulation in the County of Maricopa and the State of 
Arizona, published a t  Fountain Hills, Arizona, and that the copy hereto attached 
is a true copy ofthe advertisement as published weekly inThe Times of Fountain 
Hills and Rio Verde on the following dates: 

.-I 

. C. .) . .. , c- 
. ' /  ,: . r\ .- 

. -.JL 
;\ - 4. -( cLr; - --..i- : - T I  T ' ,  

Sworn to before me this 

$3 --- day of 

-- A.D. 19 2 
u 
.... . . . . . . .  .7/Lddd ... -.--. 

Notary Public 



F l o ~ d  control . . study . . . :  
-- will . .  take . . one year : 

bdufsdp= c o i n f f  o 1 Resulk &a d l  b'dfo&erded to 
pistrict is set to embark on 8 flood- the F&eral Emergency Manage- 
plain delineation study Llat ment Agency, which dtimatab will, 
'adst t h e  town in future develop. . j-e a *flood ~nsurance'b..te Map' 1 
ment sad identify a p ~  problem ar- on the baSs of &P study% findings. . 623. a. a ~lthcugh the tom itself woultl 

Tim Murphy, project madager, fiat be taking oet nocd inntrance, 
stressed last week, however, that the study could identi@ any home- 
.the'Town of Fountain would omem w'na may warit ta consider. 

- not be Ziabta for.cmecting probtems out flood inrclfg,'~ce: I 
I should any be fiund. . .- '. Town Mar?ager Pad Nordin szid 

. The study's d a  urpase is to tF,e t a m  will benefit in one areaky B ideqtify potential fr04 huard'weas having data avdlahla for fiturz 
to sateguarh life end prop-. . . develoj&enb. . , . I 
. Murphy outlined the study's . ''We'll be tble to tell developers 
mein benefitrr for the Town Council: what they will have to put in for .' Identiiieatian of flood hazards culverts apd Mst type of thing'for 
before signCEcant development cc- future subdivisions mnd develop-. 
~cws. meats,' he said 

1den'hcation of flood hazards . .Town Englnetr amdy n'mel 
causedby existing deyelopmeat. said re?ulk w11I be p*rticulaily. 

* DehrqJnstion of areas in ne=d helpful t o  the hm for studying 
of flood protection, and strucfures . sbrm:&dhage improve. 
that ney require flood insurance- r,ents an Segumo Bacleyard .by 2 

r_ .. *Minimizelo&ofEfeanZ-proper- Fountajn Park rqd the &rook 5 
ty by r~gulah'ng floodplain gevelop- Wash, w'bich has major croadngs on ; .Iiltnt. . . 

' Pocnb&n Jiills and El Pueblo bode-. -* 
* ~ e * e l o ~ n u n t  OF .hyd;ologisal vrr& n3d Del Cembrt Avenue. . >  

t 
infamation to address existing 2nd -- .- t . 

.# fukre drainage problems. : , . .. . . . '? 

' ~ ~ h j ,  haid h e  tou~.*tyl~ ' h a y  ' . ; t  . 
willnot a+kes$the strucbral ibteg- t 

rity of the esrthe,n dams built here 
in .fie eqly 1970s. . 

Re said the study wiil take &oGt 
a year  t o  complete, m d  the work' 

. will entail ' sueeys '*.end walk 
thmughs .ori various washes in 
f"ounen Hivs, 

a No earth work, lmc! Oisturbante 
or ot3ir improvement work will be ' 
done . in conaecrion .with the. - $soo,aoo study. 
. Maricopa County has hired two 
consultants, George V. Sabol Coe-. 
sulticg Engineers and AGK End-.  
nee=, to ~erf6rm'the stu?~. 

Fountain Hills Ess been divided 
up inb two stpdy areas for the proj- 

. ect, with the northern half having 
16 square miles of watershed ares 
a ~ d  the southern podon wit3 eight 
square miles. - ' 

In addition, the not& study area 
has 24 Hver miles" to be s td ied ,  
while the southern half hzs only 15 
river miles. . 

"me town .is not immedately 
&ligated.to do anything'with the 
study's tesults:.Murphy .said Dec. 
17. "me purpoie i s  to identify pow . 
tentia! problem are=- with the 
washes. 



~ O O D  CONTROL DIST. CT 
of 

Maricopa County 
BOARD OF DIRECTORS 

2801 West Durango Street Phoenix, Arizona 85009 P. Ben ArreFfondo 
Telephone (602) 506-1 501 f. Betsey ~a idess  

Fax (602) 506-4601 .lames D.B&her 
TDD (602) 506-5897 Carole Carpsn'ter 

Tom Freestone 

FOUNTAIN HILLS FLOODPLAIN 
DELINEATION STUDY 

An open house to inform Fountain Hil ls  residents of floodplain delineation 
studies being performed in the Town by the  Flood Control District of Maricopa 
County will be conducted from 5 - 8 p.m., Thursday, December 17,1992, in 
the Town Hall Conference Room, 16836 E. Palisades. 

The public is invited to come by t h e  Town Hall anytime between the hours of 
5 - 8 p.m. to  meet with District representatives to discuss the study. 

A total of 39 linear miles of wash-es within the Town will be studied over the 
next 12 months. The  study will involve mapping and hydraulic analysis of 
the washes and the delineation of the  100-year floodplain. 

Technical and other information relevant to the study will be accepted for 
review and consideration during the  study. Such information should be 
submitted to Mr. Tim Murphy, Flood Control District of Maricopa County, 1 2801 West Durango Street, Phoenix, Arizona, 85009, telephone 502-106-1 501. 



Technical Data Notebook 
Hydrology 

Section 1 : General Documentation and Correspondence 

1.1 Contact (Telephone) Reports 

1.2 Meeting Minutes and Reports 

1.3 General Correspondence 

Town of Fountain Hills South 
Floodplain Delineation Study 

FCD 92105 



. . F ioo~  CONTROL DISTRICT' 
of 

Maricopa Coun fy 

2801 \Yest Durango Street Plioenix, Arizona 85009 
Telephone (602) 506-1 501 

Fax (602) 506-3601 
TDD (602) 506-5897 

BOARD OF DIRECTORS 

P. Bell Arredonclo 
Beisey Bayless 

James D. Bruller 
Carole Carpenter 
To111 F~eestone 

RECEIVED 

Mr. Edward A. Adair, P.E. 
J:\FI 1 3 1993 

AGK Engineers, Inc. 
2255 North 44th Street, Suite 330 
Phoenix, Arizona 85008 

SUBJECT: Contract FCD 92-05, Fountain Hills Floodplain Delineation Study, South 

Dear Mr. Adair: 

This letter will serve as confirmation of the December 8, 1992 verbal Notice To Proceed for 
the work under the above-referenced contract that was approved by the Board of Directors 
on December 7, 1992. 

A fully executed contract is enclosed for your use. If you have any questions regarding work 
under the contract, please contact Tixn Murphy at 506- 150 1. 

T i  

Chief, Contracting Branch 

Enclosure (1) 



CONTRACT FOR CONSULTANT SERVICES 

CONTRACT FCD 92-05 

Pursuant to the provisions of the Arizona Revised Statutes (A.R.S.), 48-3603, the 
Board of Directors has the authority to enter into contracts. 

The Flood Control District of Maricopa County, Arizona, hereinafter called the 
"DISTRICT", is desirous of having certain professional services performed in connection 
with mountain Hills Floodplain Delineation Study (South), hereinafter called the 
"PROJECT" and as more fully described in Exhibit "A", Scope of Work, attached; and, 

AGK ENGINEERS, INC., hereinafter called "CONSULTANT", is desirous of 
performing said services; 

/ THEREFORE, the parties hereto mutually agree as follows: 

SECTION I - SERVICES OF THE CONSULTANT 

The CONSULTANT, under the general supervision of the Chief, Hydrologist of the 
District's Hydrology Division shall prepare studies, reports, surveys, plans, drawings, 
specifications and cost estimates as are necessary for the PROJECT and according to the 
directions and designated standards of the DISTRICT and in accordance with Exhibit A. 
It is understood and agreed that the DISTRICT'S authorized representative shall be the 
Chief, Planning and Project Management Division or his duly authorized representative, 
hereinafter called the "AGENT" and that he/she shall be the sole contact for administering 
this contract. 

The CONSULTANT shall meet periodically with the AGENT so as to keep the 
DISTRICT~informed of the progress of the work in accordance with the schedule defined 
in Exhibit A. 

The CONSULTANT shall promptly advise the AGENT of any factors,-which may 
develop during the PROJECT, that would likely result in contract costs in excess of 
budgetary constraints. 

FCD 92-05 Page 1 of 9 



SECTION II - PERIOD OF SERVICE 

The CONSULTANT shall complete all work per the schedule provided in Exhibit 
"A", Scope of Work within 450 calendar days after receipt of the Notice to Proceed, 
inclusive of DISTRICT review time. Should extension of this contract period be 
necessary, and any such extension(s) continue the date of contract expiration for a time 
period of more than one year from the date of contract execution, adjustment(s) of the 
consultant's fee(s) may, upon agreement by both the DISTRICT and the CONSULTANT, 
be made in accordance with the Consumer Price Index for Urban Consumers, Western 
Division published by the U.S. Department of Labor, Bureau of Labor Statistics, using the 
published edition coinciding with the initial contract expiration date. Any such fee 
adjustment shall only apply to the extended contract time period. 

SECTION III - PAYMENTS TO THE CONSULTANT 

The CONSULTANT shall be paid for work under this Contract a lump sum fee of 
$164.956.00 plus any adjustments that have been approved in writing in accordance with 
the Maricopa County Procurement Code. 

The DISTRICT shall pay the CONSULTANT upon completion of the work as 
accepted by the DISTRICT, except that progress payments may be made as billed by the 
CONSULTANT based on approved monthly progress reports subject to the Limitations set 
forth in Exhibit "A", Scope of Work. Ten percent of all contract payments made on an 
interim basis shall be retained by the DISTRICT as insurance of proper performance of the 
contract or, at the option of the CONSULTANT, a substitute security may be provided by 
the CONSULTANT in an authorized form pursuant to procedures established by the 
DISTRICT. The CONSULTANT is entitled to all interest from any such substitute 
security. 

When the contract is fifty percent (50%) completed, one-half (112) of the amount 
retained will be paid to the CONSULTANT provided the CONSULTANT is making 
satisfactory progress on the contract and there is no specific cause or claim requiring a 
greater amount to be retained. After the contract is fifty percent (50%) completed, no 
more than five percent (5%) of the amount of any subsequent progress payments shall be 
retained providing the CONSULTANT is making satisfactory progress on the project, 
except if at any time the DISTRICT determines satisfactory progress is not being made, 
ten percent (10%) retention shall be reinstated for all progress payments made under the 
contract subsequent to the determination. 

If the CONSULTANT desires a partial payment in accordance with the provisions 
above, the CONSULTANT' will complete and forward, a DISTRICT provided form, 
indicating payment distribution to MBEIWBE firms. 
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Any retention shall be paid or substitute security returned or released, as applicable, to the 
CONSULTANT within forty-five (45) calendar days after: (1) final completion of all 
work per Exhibit A, (2) acceptance of work under the contract, (3) receipt of a completed 
"Certificate of Performance" form, (4) the CONSULTANT'S statement that no project 
disputes exist, (5) invoicing for any retained monies has been received by the DISTRICT, 
and (6) a document stating the total payments received by the prime as well as total 
payments the prime has made to MBE and WBE subcontractors, vendors, and suppliers. 

SECTION IV - THE DISTRICT'S RESPONSIBILITIES 

The DISTRICT shall furnish the CONSULTANT, at no cost to the 
CONSULTANT, the following information or services for this PROJECT: 

A. One copy of on-hand maps, records, survey ties, bench marks or other 
data pertinent to the PROJECT. This does not, however, relieve the CONSULTANT of 
the responsibility of searching records for additional information, for requesting specific 
information or for verification of that information provided. The DISTRICT does not 
warrant the accuracy or comprehensiveness of any such information. 

B. All available information and data relative to policies, standards, 
criteria, and studies, etc. impacting the PROJECT as identified by the CONSULTANT. 

C. Availability of staff for consultation with the CONSULTANT during 
the performance of studies and plan development in order to identify the problems, needs, 
and other functional aspects of the PROJECT. 

D. Examination of documents submitted by the CONSULTANT and 
rendering of decisions pertaining thereto promptly, to avoid unreasonable delay in the 
progress of the work by the CONSULTANT. The DISTRICT wiII keep the 
CONSULTANT advised concerning the progress of the DISTRICT'S review of work. 

SECTION V - ALTERATION IN SCOPE OF WORK 

Any alteration in the scope of work that will result in a substantial change in the 
nature of the PROJECT so as to materially increase or decrease the contract fee will 
require negotiation of an amendment to the contract to be executed by the DISTIUCT and 
the CONSULTANT. No work shall commence on the change until the contract 
amendment has been approved by the DISTRICT and the CONSULTANT has been 
notified to proceed by the AGENT. It is distinctly undeistood and agreed that no claim 
for extra work done or materials furnished by the CONSULTANT will be allowed by the 
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DISTRICT except as provided herein, nor shall the CONSULTANT do any work or 
furnish any materials not covered by this agreement unless such work is fust authorized in 
writing in accordance with the Maricopa County Procurement Code. Any such work or 
materials furnished by the CONSULTANT without such written authorization fust being 
given shall be at his own risk, cost, and expense, and he hereby agrees that without such 
written authorization he will make no claim for compensation for such work or materials 
furnished. 

SECTION VI - RECORDS 

Records of the CONSULTANT'S payroll expense pertaining to this PROJECT and 
records of accounts between the DISTRICT and the CONSULTANT shall be kept on a 
generally recognized accounting basis and shall be available upon request to the 
DISTRICT or its authorized representative for audit during normal business hours. The 
records shall be subject to audit by appropriate grantor agency if the PROJECT is funded 
all or in part by a grant. 

SECTION VII - PROJECT COMPLETION 

If during the course of this contract situations arise which prevent completion 
within the allotted time, an extension may be granted by the AGENT. 

The DISTRICT may terminate this contract at any time upon reimbursement to the 
CONSULTANT of expenses which include reasonable charges for time and material for 
the percentage of work satisfactorily completed and turned over to the DISTRICT. 

The DISTRICT reserves the right to postpone, terminate or abandon this 
PROJECT for the CONSULTANT'S failure to complete the PROJECT on time, or failure 
to comply with the provisions of the contract. The DISTRICT also reserves the right to 
terminate any or all parts of this contract for its own convenience as the DISTRICT may 
determine at its sole discretion. e 

The DISTRICT hereby gives notice that pursuant to A.R.S. Section 38-51 1 "A" 
this contract may be cancelled without penalty or further obligation within three years after 
execution if any person significantly involved in initiation, negotiation, securing, drafting, 
or creating a contract on behalf of the DISTRICT is, at anytime while the contract or any 
extension of the contract if in effect, an employer, agent, or any other party to the contract 
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in any capacity or a consultant to any other party of the contract with respect to the 
subject matter of the contract. Cancellation under this section shall be effective when 
written notice from the Chief Engineer and General Manager is received by all of the 
parties of the contract. In addition, the DISTRICT may recoup any fee for commission 
paid or due to any person significantly involved in initiation, negotiation, securing, 
drafting, or creating the contract on behalf of the DISTRICT from any other party to the 
contract arising as a result of the contract. 

The CONSULTANT may terminate this contract in the event of nonpayment of 
fees as specified in Section ItI, PAYMENTS TO THE CONSULTANT. 

SECTION M - OWNERSHIP OF DOCUMENTS 

All original documents including, but not limited to studies, reports, tracings, 
drawings, physical and computer models, estimates, field notes, investigations, design 
analyses, calculations, computer software, and specifications, prepared in the performance 
of this Contract are to be and remain the property of the DISTRICT and are to be 
delivered to the AGENT before final payment is made to the CONSULTANT. The 
DISTRICT reserves the right to reuse the documents as it sees fit. However, the 
DISTRICT will not reuse, alter, or modify these documents without noting such 
alterations, modifications, or intent of their reuse, and will hold the CONSULTANT 
harmless from any cIaims arising from the reuse, alteration, or modification of the 
documents. The CONSULTANT may retain reproducible copies of all such documents 
delivered to the DIS'RUCT. 

SECTION X - COMPLIANCE WITH LAWS 

The CONSULTANT is required to comply with all Federal, State and local laws, 
local ordinances and regulations. The CONSULTANT'S signature on this contract certifies 
compliance with the provisions of the 1-9 requirements of the Immigration Reform and 
Control Act of 1986 for all personnel that the CONSULTANT and any subconsultants 
employ to complete this PROJECT. It is understood that the DISTRICT shall conduct 
itself in accordance with the provisions of the Maricopa County Procurement Code. 

* 

SECTION XI - GENERAL CONSIDERATIONS 

A. Prior to beginning the work, the CONSULTANT shall furnish the 
DISTRICT for approval the names of its key employees, and of its sub-consultants and 
their key employees to be'used on this PROJECT. Any subsequent changes are subject to 
the written approval of the DISTRICT. 
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The CONSULTANT in replacing a M B E m E  subcontractor should attempt to 
contract with another MBElWBE. 

B. The failure of either party to enforce any of the provisions of this 
Contract or to require performance of the other party of any of the provisions hereof shall 
not be construed to be a waiver of such provisions, nor shall it affect the validity of this 
Contract or any part thereof, or the right of either party to thereafter enforce each and 
every provision. 

C. The CONSULTANT shall be responsible for the cost of any additional 
design, field layout, testing, construction and supervision necessary to correct those errors 
or omissions attributable to the CONSULTANT and for any damage incurred by the 
DISTRICT as a result of additional construction costs caused by such CONSULTANT 
errors or omissions. 

D. The fact that the DISTRICT has accepted or approved the 
CONSULTANT'S work shall in no way relieve the CONSULTANT'S responsibility. .' 

E. It is mutually understood and agreed that this Contract shall be governed 
by the laws of the State of Arizona, both as to interpretation and performance. Any action 
at law, suit in equity, or judicial proceeding for the enforcement of this Contract, or any 
provision thereof, shall be instituted only in the courts of the State of Arizona. 

SECTION XI1 - SUCCESSORS AND ASSIGNS 

This Contract shall not be assigned by either party without prior written approval 
of the other except that the CONSULTANT may use in the performance of this Contract 
without prior approval of the DISTRICT, personnel or services of its related entities and 
affiliated companies as if they were an integral part of the CONSULTANT; and it shall 
extend to and be binding upon the heirs, executors, administrators, successors and assigns 
of the parties hereto. 

SECTION XIII - NO KICK-BACK CERTIFICATION - 
The CONSULTANT warrants that no person has been employed or retained to 

solicit or secure this Contract upon any agreement or understanding for a commission, 
percentage, brokerage, or contingent fee; and that no member of the Board of 
~irectors/Supe~isors or any employee of the DISTRICT has any interest, financially or 
otherwise, in the CONSULTANT firm. 
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For breach or violation of this warranty, the DISTRICT shall have the right to 
annul this Contract without liability, or at its discretion to deduct from the Contract price 
or consideration, the full amount of such commission, percentage, brokerage, or contingent 
fee. 

SECTION XIV - ANTI-DISCRIMINATION PROVISION 

The Flood Control District of Maricopa County will endeavor to ensure in every 
way possible that minority and women-owned business enterprises shall have every 
opportunity to participate in providing professional services, purchased goods, and 
contractual services to the Flood Control District of Maricopa County without being 
discriminated against on the grounds of race, religion, sex, age, or national origin. 

The CONSULTANT agrees not to discriminate against any employee or applicant 
for employment because of race, religion, color, sex, national origin, age, or handicap and 
further agrees not to engage in any unlawful employment practices. The CONSULTANT 
further agrees to insert the foregoing provisions in all subcontracts hedunder. 

SECTION XV - AMENDMENTS 

This Contract may be amended by mutual written agreement of the DISTRICT 
and the CONSULTANT. 

SECTION XVI - INDEMNIFICATION AND INSURANCE 

A. The CONSULTANT shall provide and maintain the following 
minimum insurance requirements: 

1. Professional Liability. The CONSULTANT shall show evidence of 
maintaining continuous insurance for the past three (3) years with a minimum coverage 
limit of $1.000,000.00 each claim and/or in the aggregate. 

The CONSULTANT shall provide and maintain Professional Liability 
Insurance with a minimum single limit of $1,000.000.00 for each claim made and an 
aggregate limit of $1.000.000.00 for all claims made through this contract's completion 
date or the policy's life, whichever is longer. 

2. Commercial General Liability. Commercial general liability insurance 
with a minimum single limit of $1,000,000.00 for each coverage/occurrence. The policy 
shall include coverage for bodily injury and personal injury, broad form property damage 
and blanket contractual coverage. 
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-. - 3. Automobile Liability. Automobile liability insurance, with an 
individual single limit for bodily injury and property damage of no less than 
$1,000.000.00, each occurrence, with respects to CONSULTANT'S vehicles (whether 
owned, hired, non-owned), assigned to or used in the performance of this contract. 

4. Workers' Compensation Insurance. This insurance shall be maintained 
during the life of the contract. 

5. Additional Insured. The policies, except professional liability and 
workers' compensation, required by this section shall name the DISTRICT as Additional 
Insured, and shall specify that insurance afforded the CONSULTANT shall be primary 
insurance, and that any insurance coverage carried by the DISTRICT or its employees 
shall be excess coverage, and not contributory coverage to that provided by thk- 
CONSULTANT. No policy issued under this contract shall lapse, be cancelled, allowed to 
expire, or be materially changed to affect the coverage available to the DISTRICT without 
thirty (30) days written notice to the DISTRICT. 

6. DISTRICT approved documentation outlining the coverages specified in 
this section shall be filed with the DISTRICT prior to issuance of the Notice to Proceed. 

B. The CONSULTANT agrees to indemnify and save harmless the 
DISTRICT, any of its departments, agencies, officers, or employees from all suits, 
including attorney's fees and costs of litigation, actions, loss, damage, expense, cost or 
claims, of any character or any nature arising out of the CONSULTANT'S wanton, willful 
or negligent acts, errors or omissions in the performance of work under this Contract, and 
any wanton, willful or negligent acts, errors or omissions by any subconsultant or other 
agent used by the CONSULTANT in the performance of work under this Contract. 
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-- 
IN WITNESS WHEREOF, the parties herein have executed this Contract. 

AGK ENGINEERS, INC. 

Principal 

,S#b1EL 
Printed Name 

I 

Title 

( .?x-0-9793 
Tax Identification Number 

FLOOD eONTROL DISTRICT OF MARICOPA COUNTY 

LEGAL REVIEW 

Approved as to form and within the 
powers and authority granted under 
the laws of the State of Arizona to 
the Flood Control District of 
Maricopa County. 

Date: 

ATTEST: 

Date: 
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Scope of Work 
FCD 92-05 

Floodplain Delineation and Topographic Happing 
For the TOM of Faun-tain Hills (Sduth) 

GENERAL 

The project consists of approxhately 15 river miles of floodplain and 
floodway delineations for the southern portion of the Tovn of Fountain Hills 
(Tovn) as shovn on Exhibit 1. This vill require the development of the 
surface water hydrology for a 9 square mile vatershed. Tvo (2) major 
retention structures and numerous road crossings are anticipated to hzve 
significznt inpacts on the floodplain delineations and development of the 
vatershed hydrology. 

The consultant vill develop the hydrology using the U.S. Army Corps of - 

. . Engineer's EZC-1 computer model 2nd the floodplain and floodvay delineations 
using the HEC-2 computer model. The consultant must use sound engineering 
judgement in the development of the hydrologic and hydraulic models. -The 
results of the models must be znalyzed care-fully znd refinements made to tha 
input parameters in order to obtain the most realistic results/ 

The results of this study must be revieved and approved by the District, the 
Tovn, and by the Arizona Departoent of Water Resources (ADWX) prior to 
submittal to the Federal Emergency Management Agency (FZH.4). . The study must 
then be revieved and accepted by the Federal Emergency Henzgement Agency 
( F E U )  prior to the finalization of this contract. As a part of this 
requirement, the consultant is responsible for all Public Notification 
regarding this study. 

Work under this Scope will be conpleted vithin 360 days fron the date of 
Notice to Proceed, including District and ADWR revievs. 

TASK 1 COORDINATION 

1.1 The consultant vill slrbmit z project schedule shoving coordination 
meetings and completion dates for each of the tasks and major 
sub-tasks in the Scope of ~ork. The schedule vill be submitted 

-. vithin 14 days of the Notice To Proceed and shall be updzted as 
needed. . 

. . 7.- 4- 

1.2 The consultant shall participate in regular coordination meetings 
(approximately every three veeks) vith the District's Project Manager 
2nd in milestone coordination meetings during the development of t h e  
hydrologic and hydraulic analyses. Coordination and milestone 
meetings vill be combined to the maximum extent possible and will 
normally be held ,at the consultant's office. The consultant is 
responsible for the minutes of any meetings. 
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The consultant  s h a l l  submit monthly progress repor ts  a t  l e a s t  5 days 
before submittal  of monthly invoices. The repor t  s h a l l  be br ief  and 
should-be no longer than tvo typed pages. A t  a minimum, the  monthly 
report  s h a l l  conta in  the  following: 

2. A descr ip t ion  of the  work accomplished, by t t s k  during the 
repor t ing month. . 

b. Percent (2)  completed f o r  the  month and percent (I) cumulativa 
completed f o r  ezch task .  

c. A br ie f  descr ip t ion of the  work t o  be accomplished the  
following month. 

d. A descr ip t ion of zny problems encountered. 

The consultant  i s  responsible f o r  placing the l ega l  advert ising a t  
the beginning of the  study, not i fy ing the public of the  study. The 
ad v i l l  be run i n  a widely c i rcu la ted  nevspaper tv ice ,  v i t h  
approximztely one week betveen runs. The ad z l so  v i l l - b e  run tvice 
i n  e loca lnevspaper  t hz t  serves the  are2 being studied.  After . the 
zd 48 run t he  consultant  v i l l  supply the D i s t r i c t  v i t h  o r ig inz l  
z f f i dzv i t s  of publiczt ion from the  nevspaper(s) f o r  each day thz t  the 
2d ran. ' 

The consultant  v i l l  ob t t i n  the  necessary Rights of Entry from the 
property owners vhere zccess may be required. The consultant  can cse 
the D i s t r i c t ' s  records 2s mzy be necessary t o  complete t h i s  tzsk.  
The consultant  v i l l  furnish the  D i s t r i c t  v i t h  2 l i s t  of a l l  the 
property ovners no t i f i ed  and a s ~ m p l e  Right of Entry l e t t e r .  

The consultant  s h a l l  meet v i t h  o f f i c i a l s  from the  To-m of Fountrisr 
Hi l l s .  The purpose of t h i s  meeting i s  t o  iden t i fy  l oca l  flooding 
problems and obta in  Laformation on current  znd planned public vorks 
projects ,  channel modificztions, storm-drainage systems, developnent, 
2nd obtain the current  corporate l imi t s .  The Tom Engineer v i l l  a lso  
be contacted f o r  input during the  development of the  hydrology ~ n d  
hydrzulics model. The Tocn Engineer should a l so  be contzcted f o r  
updates on the  s t r e e t  construction projects .  

The D i s t r i c t  i n  coordhz t ion  v i t h  the  Tom v i l l  plan and conduct t ~ o  
public meetings. One representat ive from the consultant  v i l l  be 
r e q ~ i r e d  t o  a t t end  ezch of the meetings. The f i r s t  meeting w i l l  be 
t o  inform t h e  public of the  purpose and scope of the study. The 
second meeting v i l l  be t o  inform the  public and obta in  public coment 
on the study r e s u l t s ,  2nd s h a l l  take place p r i o r  t o  t he  submittal of 
the study t o  FEMA. The consultant  v i l l  respond t o  the  comments f r o 3  
the public and make revisions t o  the study i f  zecessary. 
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. . 
1.8 Pr io r  t o  f i n a l i z i n g  of  t h e  hydrologic ana lys i s ,  The consultant v i l l  

submit maps, hydrology repor t ,  and HEC-1 model t o  the  Arizona 
Department of Water Resources (ADWR) and any o the r  governmental-'- 
agency revievers through the  D i s t r i c t .  The consultant  v i l l  respond 
t o  questions by t h e  revievers  and make modificat ions t o  the  
hydrologic maps, model, and repor t  i f  necessary. 

1.9 The consultant  w i l l  submit maps, hydraul ics  r epor t ,  2nd HEC-2 model, 
t o  ADWR, FEU f o r  r ev iev  by the  Technical Evaluation Contractor 
(TEC), and any o the r  governmental agency revievers  through the  
D i s t r i c t .  The consul tant  v i l l  respond t o  quest ions by the revievers 
and make modifications t o  mzps, models and repor t  i f . requi red .  

TASK 2 DATA COLLECTION 

2.1 The consultant  v i l l  c o l l e c t  and reviev  p e r t i n e a t  data from the  - 
D i s t r i c t ,  ADKR, t he  Tovn, and o ther  ou t s ide  sources. Datz t o  be 
col lec ted  w i l l  include previous f lood  hazard repor t s  and hydrology 
f o r  the study a rea ;  e x i s t i n g  topographic mapping; h i s t o r i c a l  flooding 
information; a s - b u i l t  p lans  f o r  e x i s t i n g  s t r u c t u r e s ;  F E U  Flood 
Hazard Boundary Maps and any Le t t e r s  of Map Anenbent end/or 
Revisions and o the r  p e r t i n e n t  information. . .. .- 

2.2 A v r i t t e n  repor t  summarizing the da ta  c o l l e c t e d  v i l l  be submitted t o  
the  D i s t r i c t  f o r  information purposes. A prel iminary d r a f t  of t h i s  
repor t  i s  due v i t h i n  90 days of Notice t o  Proceed.. 

TASK 3 TOPOGRAPHIC HAPPING 

3.1  The D i s t r i c t  w i l l  supply data  f o r  use i n  a D i g i t a l  Terrain Model 
(DTE) and contour mapping o i t h e  Fountgin H i l l s  a rea  i n  2 d i g i t a l  
format. The da ta  was prepared a t  an ed i t ed  s c z l e  of 1 inch = 100 
f e e t  with a contour i n t e r v a l  of 2 f e e t .  Hard copy 1 inch = 200 f e e t  
scz le  p l o t s  of the  contour mapping v i l l  a l s o  be supplied t o  the  
consultant.  

The DTM data  w i l l  be supplied in  an A S C I I  d a t a  f i l e  containing g r id  - 
coordinate da tz  and break l i n e  data.  The g r i d  coordinate da ta  i s  c n  
z 7Sfx7Sf g r i d  of spo t  e levat ions  i n  t h e  f o l l o ~ i n g  iormzt: Eest ing,  
Northing, Elevation. The break l i n e  da ta  along vashes and r idges  
v i l l  be i n  the  fo l lov ing  format: Eas t ing ,  Northing, Elevation; 
Descriptor. The desc r ip to r  v i l l  i d e n t i f y  ezch po in t  on a s p e c i f i c  
bredc l i n e .  

The contour and p lanimetr ic  da ta  w i l l  be supplied i n  an AutoCAD 
Version 11.0 drawing f i l e  format, 

' 
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: .  
The consultant vill retain an aerial mapper to photogrammetrically 
determine the geometric cross section data for use in the HEC-2 
models. The photogrammetrically determined cross sections must meet 
the accuracy requirements of FEMA'Document 37, Flood Insurance Studv 
Guidelines and S~ecifications for Studv Contractors, March 1991. In 
those areas where the vegetation is too dense to determine the cross 
sections photogrammetrically, they vill be determined by gield 
survey. The consultant may 2lso derive.some of the HEC-2 cross 
sections from the DTM. - .  

The consultant vill develop the hydrologic base maps using the 
supplied mapping and DTH datz. For those Ereas not covered by the 
supplied mapping, U.S. Geological Survey (USGS) topographical 
quadrangle maps vill be used. Additional topographic information Eap 
be available through the T o m  for.those zreas not covered by the 
detziled mapping. 

An overall watershed drainage basin map vith sheet index vill be 
prepared at a scale of 1 inch = 2000 feet. 

. . 
The off-site soils, land use, sub-basin delineation, time of 
concentration, and flood routing maps will be based on 1 inch = 1000 
feet scale photo-enlarged copies of USGS 7.5 nhute quadrangle maps. 

The on-site soils, lzzd use, sub-basin, time of concentration, 2nd 
flood routing mzps vill he prepared on 1 inch = 400 feet scale mzps 
using the supplied topographic mapping. 

Using the supplied topographic data the consultznt vill prepare the 
vork study dravings of the floodplain/floodvay delineations to 2 
scale of 1 inch = 200 feet vith a contour internal of 2 feet. 

The consultant shall provide. permanent non-erasable topographic 
nylars of the floodplain/floodway delineation work study drawings. 
In addition to the topographic dzta and floodplain/floo&~zy 
delineations, each drzving shall include a minimum of a north arrov, 
scale, section corners and quarter corners (if found), current and 
proposed streets 2nd Highvzy names, State Plane Coordinate System, 
ntjor drainage features, corporate boundaries, cross section location - 

lines, channel stztion center line, Base Flood Elevations (BFEs), 
index map, description and elevation of control points and Ems, azd 
reference marks used in ground control. A cover sheet will be 
provided with the project title, date of topogrzphic mapping,"znd a 
location map shoving geogrzphic range covered by each specific 
mapping.sheet. The dravings shall be 24' X 36' in size, vith z scale 
of 1 inch = 200 feet and a contour intehtl of 2 feet. See Exhibit 2 
for hov the drawings are to be laid out. 

Sketch maps no larger than 11" x 17' for the study area must be 
included in the narrative report along vith the flood profile maps. 
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1 . -, 
3.7 Digi ta l  contour and planimetric d a t a  developed f o r  t h i s  study s h a l l  

be delivered according t o  the  D i s t r i c t ' s  Hydrologic Information , -. - 
System (HIS) Data Delivery Spec i f i ca t ions  revis ion 01.1. Topographic 
information from USGS topographic quadrangle mzps should not  be p a r t  
of the HIS product. 

TASK 4 FIELD SUXVEY 
. . -, 

4.1 Field  surveying s h a l l  be undertaken t o  e s t a b l i s h  permanent elevation 
reference marks (Ems) ,  v e r i f y  the  accuracy of the  topographic 
mapping, and vhere necessary t o  ob ta in  surveys of bridges and other 
hydraulic s t r u c t u r e s .  The consul tant  s h a l l  coordinate a l l  the  
surveying vork and ensure t h a t  it meets F E U  requirements. Quality 
control  on the  surveys v i l l  be pe r  FEMA Document 37, Flood I n s u r ~ n c e  
Studv Guidelines and Soeci f ica t ions  f o r  Studv Contractors., Mar2h 
1991 .  Input from t h e  D i s t r i c t  must be obtained regarding the  
proposed loca t ions  of the  Ems.  

4.2 'Ground Control f o r  Fie ld  Surveying: 

a. A 1 1  topographic ngpping and survey vork s h a l l  meet o r  exceed 
~ e d e r a l  Emergency Management Agency (FEMt) ninimum c r i t e r i a  as 
defined i n  FEY? Doctment 37. This vould include, but i s  not 
l imited to:  the  estzblishment of "permanent' elevation 
reference marks (EWs); f i e l d  control ;  end v e r i f i c a t i o n  of 
p r o f i l e s  by the  grolrnd survey p r o f i l e  procedure. 

b. Eorizontal  2nd Ver t i cz l  Control: Uhere resd i ly  zvzi lable ,  
surveys v i l l  t i e  i n t o  S t a t e  Plane Coordinate System 1983 N$3. 
Field c o n t r o l  s h a l l  be s u f f i c i e n t ,  a t  l e a s t  one 'permanent' 
point  p e r  mile, such p o i n t ( s )  being used as Elevation Reference 
Marks (ERMs). Surveys v i l l  be based on National Geodetic 
Ver t ica l  Datum (NGVD), p e r  FEU guidelines. 'Permanentn survey 
points  s h a l l  consis t  of e x i s t i n g  monumentation, such a s  brass 
czps o r  s imi lz r  survey monuments. Where addit ional  
nonumentation i s  needed, survey markers conforming t o  Maricopa 
Association of Governments .(MAG) Uniform Standard De tz i l  f o r  
Public Works Construction, d e t a i l  120-1, Type C ,  s h z l l  be 
placed 2" +/- above grade, and topped v i t h  a brass cap. 
Elevation Reference Harks v i l l  be label led  on avai lable  maps 

. a n d d e s c r i b e d i n a m i ! n n e r w h i c h a l l o v t h e m t o b e  readi ly  . 
located i n  the f i e l d .  

4 . 3  The consultant  s h a l l  v e r i f y  the accuracy of the  mzpping by the  
- procedures c a l l e d  f o r  i n  F E W  Document 37 o r  other methods approved 

by FZY-4. This s h z l l  include the  v e r i f i c a t i o n  of cross sec t ions  used 
in the f loodpla in  delineation.  A minimur; of 5Z of the HEC-2 cross 
sect ions s h a l l  be v e r i f i e d  by f i e ld ' su rvey ing .  .The r e s u l t s  of cross 
sect ion v e r i f i c a t i o n  v i l l  be submit ted . to  t h e  District p r i o r  to .  
begiming the  HEC-2 modeling. 
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; Due t o  dense vegeta t ion i n  some areas ,  the  HEC-2 cross sections mzy - 
have t o  be detexmined by f i e l d  survey. 

4.4 Fie l d su rveys  o r  'as-buil t '  plans (where availzble)  o f z l l b r i d g e s ,  
cu lver t s ,  flood .retarding s t ruc tu res ,  and other hydraulic structures 
a r e  t o  be obtained by the consultant.  This information should be 
reduced and compiled i n t o  2n l l ' x  .17' (maximum s i ze )  drawing f o r  
inclus ion i n  t he  f i n a l  report .  The information presented i n  the 
drawing should be i n  a format appropriate fo r  use in  the HEC-2 model. 
F ie ld  surveys o r  'as-buil t '  plans of bridges, culver ts ,  hydraulic 
s t ruc tu res ,  and routing reaches must a l so  be obtzined where necessary 
f o r  proper hydrologic modeling. It may be necessary t o  f i e l d  survey 
some s t ruc tu res  s ince  the  "as -bu i l tm plans may not  be on 1929 NGVD. 

415 F o u n t ~ i n  H i l l s  Structtlre number 19 and the l z t e  s t ruc tu re  sha l l  be 
f i e l d  surveyed. The f i e l d  survey s h a l l  determine the elevatiohs of 
the  p r inc ipa l  and emergency spi l lvays ,  the  c r e s t  of each structure,  

' and other  information necesszry f o r  the  developnent of the hydrologic 
and hydraulic models. 

TASK 5 HYDROLOGY. 

5.1  The hydrologic study of the vatershed v i l l  be delivered t o  the 
D i s t r i c t  under separate cover from the hydraulic znalysis. The 
consultant  s h a l l  use the  U.S. Army Corps of Engineers computer 
progrzm HEC-1, 1991 Version, t o  develop 2 hydrologic nodek fo r  the 
area. The methods and procedures i n  the Drainaee Design Mznual f o r  
Mzr ico~a  County. Arizona: Volume I - Hvdrologv v i l l  a l so  be used. Pn 
appropriate time s t ep  and.number.05 ordinates i s  t o  be selected t h a t  
a l lovs  f o r  complete cz lculz t ion of the  flood hydrograph without 
s ac r i f i c i ng  reso lu t ion  of the f lood peak. A l l  c2lculat ions,  o r  
z s s u p t i o n s  used i n  developing sub-basin and routhg pzrzmeters s h a l l  
be documented and made a pa r t  of the  appendix f o r  the hydrology 
repor t .  F ie ld  surveys w i l l  need t o  be taken f o r  hydrologic modeling 
purposes. 

5 . 2  Hydrologic models s h z l l  be developed f o r  ezch of the following 
everrt s : 

2. 100-year, 6-hour, exis t ing condition. 

b. 100-year, 24-hour, exis t ing condition. 

c. 10-year, f u tu r e  condition. 

d. lOO-year, fu ture  condition. 

Work on the  futuze condition HEC-1 models s h z l l  not  begin u n t i l  the 
ex i s t ing  condit ion models a r e  approved. 
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5.3 It i s  required t h a t  the  consul tant  obtain the  approval of the  
D i s t r i c t  a t  each of the  fol lowing steps: -. . 

t .  Soi l  maps, vatershed boundary maps, and land 'use maps. 

b. HEC-1 parameter est imation.  

c. HEC-1 flow diagran and inpu t  parameters. 

d. HEC-1 r e s u l t s .  

5 . 4  Four meetings associa ted  v i t h  four  tasks ,  znd tvo  f i e l d  t r i p s  s h a l l  
be he ld  v i t h  t h e  Flood Control  D i s t r i c t  s t a f f  et the fol loving mile 
stones: 

a.  One f i e l d  t r i p  a t  t h e  s t a r t  of the  proje'ct t o  scope out- the 
c r i t i c a l  po in t s  of the  watershed and problea areas.  

b. Meeting number 1 2s soon z s  bas ic  da ta  a r e  gathered.and the  
sub-basins have been del ineated .  -Sznple HEC-1 parzmeter 
est imations should z l s o  be presented and discussed a t  t h i s  
meeting. A copy of  the  d r a f t  maps of the  sub-basins must be 
del ivered t o  the  D i s t r i c t  a t  t h i s  meeting. 

c.  Meeting number 2 z f t e r  a l l  the  parameters have been estimated. 
A d r a f t  copy of the  parameters must be de l ivered  t o  the 
P i s t r i c t  a t  l e z s t  one veek p r i o r  t o  t h i s  nee-ting. 

6. Meeting number 3 a f t e r  the  preliminary HEC-1 r e s u l t s  have been 
obtained and 2 d r a f t  r epor t  has been prepared. A copy of tha 
d r a f t  r epor t  and the  copy of the  HEC-1 on a floppy disc ,  
compatible v i t h  t h e  D i s t r i c t s  computer, must be delivered t ~ o  
veeks p r i o r  t o  the  meeting. A second copy of each v i l l  be 
forwarded by the D i s t r i c t  t o  ADWR f o r  t h e i r  reviev  and cornneat. 

e.  M e e t i ~ g  number 4 t o  review comments by the  D i s t r i c t  2nd AI>R 
one veek a f t e r  the  consul tant  has received the  reviev comments. 
The D i s t r i c t  v i l l  r equ i re  a minimum of t?o veeks t o  reviev t h s  
repor t  and the  model. A second f i e l d  t r i p  may be scheduled f o r  
the  same dzy so t h e  r e s u l t s  obtzined can be discussed. 

5 . 5  The consultant  w i l l  develop the  hydrologic bzse n tps  usiag the  
suoplied mapping and DTM data .  For those zrezs  n o t  covered by the  
supplied mapping, U.S. Geological Survey (USGS) topogrzphical 
qucdrangle maps v i l l  be used. Additionzl.topographic information nzy 
be m a i l a b l e  through the  Tovn f o r  those zreas  no t  covered by the 
de ta i l ed  mapping. 

Pa overa l l  vatershed drainzge bas in  map v i th  sheet  index v i l l  be 
prepared a t  a sca le  of 1 inch = 2000 f e e t .  
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The off-site soils, land use, sub-basin delineation, time of 
concentration, and flood routing maps vill be based on 1 inch = 1000 
feet scale photo-enlarged copies of USGS 7.5 minute quadrangle maps. 

The on-site soils, lznd use, sub-basin, time of concentration, and 
flood routing maps villbe prepared on 1 inch = 400 feet scale maps 
using the supplied topographic mapping. 

5.6 Using appropriate hydrologic judgement, subtbasins are to be 
identified that provide reasonable depiction of the vatershed 
condition. The sub-basins must be as homogeneous as possible, using 
vatershed area, watershed type (mountainous and flat lands or urbzn 
and undeveloped areas), and time of concentration zs criteria. 
Sub-basin break-downs vj.11 be done in sufficient detail to provide 
peak discharges at structures, major road crossings, confluences, et 
the study boundary limits, and at other internedilte points.. The 
TOM'S input vill zlso be obtained on the location of concentration 
points. 

5 .7  The specific hydrologic techniques to be used in this qtudy are: 

.a .  Rainfall Depth: Point precipit&ion vzlues vill be detersineti 
using the info=ztion and procedures described in the Draintee 
Design Manual for Haricooa County. Arizona: Volume I - 
Hvdrology. 

Rainfall Distrr~ution: Peak discharges and peak volumes for 
the 100-year 6-hour storm will be esthzted nsing the 
District's Distribution(s). Pezk dischzrges and peak volumes 
for the 100-yeer 24-hour storm vill be estimzted using the SCS 
Type I1 rainfall distribution. 

b. Areal Reduction: The point precipitation values vill be 
areally reduced for critical concentration points. Areal 
reduction for the 6 hour rainfall duration vill be applied 
using the curves in t h e  Drainaee Desien Mznuzl for Maricooa 
Countv. Arizonz: Volume I - Hvdroloa. N O U  HYDRO-40 vill be 
used vith the 24 hour rainfall reduction. Copies can be 
obtained from the District. 

c. Rainfall Excess: The Green and Arnpt methodology vill be 
utilized for estinrtion of rainfall losses. The Lotus 
spreadsheet and procedures, provided by the District, will be 
used to determke composite parameter velues for ezch 
sub-bas in. 

6. Unit Hydrograph: The Clark and S-Graph nethod should be used 
following the procedures uutlined in the Drtinaee Desien Manual 
for Maricd~a County. Arizona: Volume I - Hvdroloqy. The 
choices in methodology vill be to the discration of the 
consultant, vith consent from the District. 
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e. Time of Concentration and S-Graph Lag Equation: The Papadakis 
method should be used with the  Clark u n i t  hydrograph, along 
with t h e  MCUHPl computer program, t o  getermine the time of 
concentrat ion.  I f  t h i s  method r e s u l t s  i n  unsuitable times of ' 

concentrat ion,  other method(s) must be used and compared fo r  
the most r e a l i s t i c  resu l t .  The S-greph l ag  equation, along 
with t h e  MCUHPZ computer program, should be used with the 
appropr ia te  S-graph (Phoenix mountain o r  Phoenix Valley). . . 

f .  Channel Routing: Channel routing v i l l  be accomplished using 
e i t h e r  t h e  Muskingum-Cunge o r . t h e  Normzl-Depth option of HZC-1. 
The choice of methodology w i l l  be a t  the  discre t ion of the 
consul tant ,  with consent from the D i s t r i c t .  Average cross 
sec t ions  w i l l  be developed u t i l i z i n g  zvzilable mapping and 
f i e l d  reconnzissznce dzta. Suf f ic ien t  f i e l d  cross sections 
v i l l  be taken t o  ensure t h a t  routing reaches are  reasonable and 
representa t ive  of f i e l d  conditions. 

The. HEC-1 routing pzrzmeters f o r  t h e  reaches modeled using 
HEC-2 w i l l  be adjusted a f t e r  the HEC-2 cross sections a re  
ava i l zb le .  The resul t ing ve loc i t i e s  and depths, f o r  a l l  
reaches, must be assessed f o r  r e a l i s t i c  values. 

g. Reservoir  Routing: Detailed ana lys i s  of st'ructures and ponding 
areas  v i l l  be accomplished using t he  Modified Puls reservoir  
rout ing option of HEC-1. Stage versus discharge tables  f o r  
hydraul ic  s t ructures  v i l l  be estimzted using appropriate 
hydraul ic  methodology. 

h. Channel Transmission Losses: Attempts should be mede t o  
es t imate  i n f i l t r a t i o n  losses  through chznnel bottoms based on 
ex i s t i ng  f i e l d  deta o r  l i t e r a t u r e .  I f  su f f i c ien t  data i s ' no t  
ava i l ab le ,  the f i n a l  report  must zcknovledge so and explain hov 
the  peaks and volumes of flow a r e  af fected by not  including the 
transmission losses. . 

The D i s t r i c t  w i l l  provide appropriate references t o  f z c i l i t a t e  
parzneter est imation.  

Output of the  computer model should be revieved t o  see i f  the peak 
f lovs and volumes are  r e a l i s t i c .  Adiustments t o  inout fo r  obtainlne; 
the most r e a l i s t i c  r e su l t s  i s  normal t o  the  scoDe. 

. .#.: 

Every attempt must be made t o  recover h i s t o r i c  stream gage dzta sad 
use i t  t o  compare v i t h  the r e su l t s  obtained by the hydrologic model. 
Major d i f ferences  must be discussed in t he  f i n a l  report .  

The f i n a l  hydrologic report  should include the following sections and 
docunentation using ADXR standards (as  a minimum): 

2. Scope of the  study. 
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b. Descript ion of the vatershed. . 

c..Previous s tudies  and reports .  

d. Xethodology. 

e .  Assumptions. 

g. Comparison of the r e su l t s  v i t h  o ther  studies and/or stream 
gages. 

h. Conclusion. 

- i. L i s t  of references and agencies contacted. 

5.11.2 Tables and Figures f o r  the main Text: 

2. Location map (maximm s ize  l l "x .17 ' )  a t  the appropriate scale.  

b. Table shoving the flow peaks and volumes zit c r i t i c a l  
concentration points  f o r  d i f f e r en t  r a i n f a l l  events. 

c. Table showing the c r i t i c 2 1  peaks and volmes f o r  major 
concentration points  as  compared t o  previous s tud ies  (where 
avai lable)  . 

d. Table(s)  showing the major paremeters f o r  a l l  sub-basins 
(slope,  area,  s o i l  loss  ca lcula t ions ,  f r i c t i o n ,  t o t a l  r a i n i z l l ,  
time of concentration o r  l ag ,  major s t ructures ,  e t c . ) .  

5.11.3 Tables and Figures f o r  the appendices: 

a. Topographic base map(s) showing the  sub-basins, routing 
reaches, Tc-f lov paths o r  l a g  flow paths, major man-made 
s t ruc tu res ,  end references ( i . e .  s t r e e t  names, Tovnship, 
Range, Section, e tc . )  a t  the  sca les  defined i n  Task 5.5.. 

b. So i l s  map(s) st the same s ca l e  2s the base map. 

c. Land use map(s) a t  the same sca le  2s above. 

d.  Schematic map f o r  the  HEC-1 shoving the sub-basins (area ,  Tc), 
the  flow paths, the  routing reaches (length, slope, f r i c t i o n ,  
v id th ,  ve loc i t i e s ,  transmission losses ,  e tc . ) .  order of 
combining the hydrographs, channel, pipe o r  cu lver t  dimensions 
(where appropriate)  . 
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e. Pertinent data on all the'structures in the vztershed (such as 
spillway elevation; rating.curves, etc.) 

f. One set of study maps (i.e. sub-basin boundary maps, flov pzth 
maps, soils maps, lznd use maps) to be folded and delivered in 

' a binder. 

5.12 As part of the final products the consultant vill supply the 
hydrologic data in conformance vith District's BIS Data delivery 
Specifications revision 01.1. 

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

TASK 6 'L'LOODPL4IN AND FLOODWAY DELINEATION 

6.1' Floodplain and floodvay delineations must be obt~ined using the U.S. 
Army Corps of Engineers HEC-2 Water Surface Profiles computer model, 
version 4.6.2, May 1991, 2nd methodology acceptable to .FEMA. This 
model vill simulate the effects of floodplain geonorph~logy, flov 
chznges, bridges, culverts, hydraulic roughness fzctors, effective 
flov limitations, split-flows, and other considerations. The 
consultant vill preptre the study using the guidelines established in 
F E U  Document 37, Flood Insurznce Studv Guidslines and Soecification 
for Studv Contractors, March 1991, and FIA Docuent 12, A D D ~ ~ ~ s ,  
Revisions, and Amendments to Flood Insurance Hz~s,.Jznuary 1990. 

6.2 The delineation work shall meet requirements for floodpiain and 
floodvay delineations as prescribed by FEMB acd AX%. 

6.3 The consultant is to make refinements to the E C - 2  nodel based on 
revie? of the model results by the District, Dm, PEK4, end the 
Technical Evaluation Contractor. The consult2at shall reviev the 
E X - 2  model results for .reasonableness. P.diustme~ts to the inout 
~~raneters for obtaining the most realistic results is normal to the 

' Scoue. 

6 . 4  The consultant vill prepare vorking maps 2nd moGels of the 100-year 
floodplain and floodvay during the course of the hydraulic modeling 
analysis for reviev by the District at progress znd milestone 
meetings. Floodvays Ere to.be determined rrsing eqttl conveygnce 
encroachment methods to start vith, but only eacro=chrnent method 1 
vill be used in the final analysis. The floodvz~ encroachment is to 
be as nezr the one foot maximum rise in.elevation zs possible. 
Before determining-floodvays in areas of supercritical flov District 
approval must be obtained. 

6 . 5  The consultant must obtain District approvzl at each of the follovhg 
steps: 
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a. Field reconnaissance report and estimation of Manning's 'n' 
values. -. .. 

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

c. Floodplain (natural) delineation. 

d. Floodvay delineztion using equal conveyance encrozchment. 

e. Floodvay delinez'tion using encroachment method 1. 

f. Final Hydraulics Report. 

The consultant will conduct a field .reconnziss~nce of the full study 
reach. This vill include observation of channel and floodplain 
conditions for estimation of Manning's "nu values; photographic 
docwentation of floodplain characteristics; detenination of chamel 
b z ~ t  stations; observation of possible overflov areas; inspection of 
levees or other flood contrbl structures; and neasurement of bridge 
dimensions. - 

/ 

Mznnings "nu values are to be determined using the nethodology in tire 
USGS report, Estimated Mznnine's Roughness Coefficients for Strezs 
Chanzlels and Flood Plzins in Maricooa County. Arizonz, P-pril 1991. 
Copies of the report are availzble through the District. 

A draft report on the field reconnaissznce'vill be submitted to the 
District for reviev and approval prior to beginning the EZC-2 
modelhg. The report vill present the determination of channel and 
overbank "irn values using captioned coior photographs or color 
photocopies. The report vill also discuss floodplzin conditions 
zffecting the delineation, describe structures 2nd obstructions, 2nd 
provide color photos or color photocopies of mzjor hydraulic 
structures. Photo locations, structures, and 'n' values vill be 
displzyed on reduced scale mapping included in the report. The fbzl 
report vill be included in the Final Hydraulics Report. 

The cross section datz for use in the HEC-2 models villbe determined 
photogrammetrically. The location and alignment of cross sections 
and channel centerline will be submitted for the District's re vie^. 
and approval prior to digitizing-the cross section data. Cross 
section stationing vill be from left to right looking doknstfeam vith 
the thalweg as station 10,000. Cross sections vill be spaced 
approximately every 500 feet, unless geographic or structural 
constraints dictate othervise. ~dentification of cross sections vdll 
be in river miles, increasing upstream. The stationing vill tie into 
the sgecified river mile of the existing FEMA studies. Cross section 
orientation may need to be altered after running of HEC-2 model to 
make sure that they are perpendicular to flov per F E U  criteria. The 
photogrammetrically determined cross sections can be supplemented 
vith field cross sections and sections taken from the DTM. 
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A l l  cross sec t ions  v i l l  be p lo t t ed  a t  appropriate standard 
engineering scales .  The cross  sect ion p l o t s  v i l l  show va t e r  surface 
elevationi ,  ine f fec t ive  flow areas ,  'n* values,  encroachments, 
channel s t a t ion ing ,  bridges, cu lver t s ,  and other  per t inent  
information. A 1 1  p lo t s  a r e  t o  be accompanied by a legend. Draft 
p lo t s  of the  cross  sections a r e  t o  be avai lable  t o  be used 2s a check 
of input da t a  and f o r  vorking sect ions  during compilation of the 
floodplain.mode1. Final  p lo t s  of the  cross  sections v i l l  be 
submitted a s  p a r t  of the F ina l  Hydraulics Report. 

Bridges and cu lver t s  must be modeled i n  compliance v i t h  HEC-2 
modeling requirements f o r  the  se lec ted  routine.  m e r e  multiple 
bridges occur, each bridge v i l l  be modeled separetely. The HEC-2 
modeling r e s u l t s  f o r  bridges,  culver ts .  and other hydraulic 
s t ructures  must be checked by use of an independent method approved 
by the D i s t r i c t .  

For f loodplains ideritified as  ponding a reas ,  it i s  preferable t o  
znalyze the  a r ea  by using the HEC-2 model, which vi l l .provide  the 
D i s t r i c t  v i t h  water surfzce elevations.  I f  appropriate, the 
consultznt s h a l l  ident i fy  i n  the ponded floodplcins 2 floodway. 

Flood zones must be determined according t o  WP-4 c r i t e r i a  tnd c l ez r l y  
lzbelled on t he  f in21 dravings. 

The t o t a l  a rea  of the f loodplain and floodway must be determined fo r  
each reach i n  square n i l e s  and acres.  

The f i n a l  r epor t  fo r  the  floodplain/floodwty del iner t ion study v i l l  
i n c l ~ d e ,  but  i s  not  l imi ted t o  the  folloving:  

I. Introduction ' 

a.  Purpose of study 
b. Authority f o r  study 
c .  Coordinztion 2nd zcknovledgments 
d. Public no t i f i c z t i on  and contact  

11. Area Studied 
a.  Scope of study 
b. Community descr ip t ion 
c. Pr incipal  f lood problems 
d. Flood protection measures . . 

111. Engineering methods 
a. Hydrologic analyses 
b. Hydraulic analyses 

I V .  Floodplain Management app l ica t ions  
a. Flood boundaries 
b. Floodvays 
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V. Insurance applicat ions and CRS summary 
1 

V I .  Other s tud ies  

V I I .  ~ o c a t i ? n  of dzta 

VIII. Bibliography 

IX.. 'Reduced   el in eat ion Haps (11nx17" ) 

6.13 As par t  of the  f i n a l  products the consultant  v i l l  supply the 
rnance v i t h  the f loodplain and f l o o d v ~ y  del ineat ion data  i n  confo- 

D i s t r i c t ' s  HIS Data Delivery Specificat ions revision 01.1. 

TASK 7 FINAL PRODUCTS 

7.1. One complete s e t  of f loodplzin del ineat ion work stcdy drawings z t  1 
inch = 200 f e e t  i n  reproducible form (mylar) znd.sFr b luel ine  copies 
zs  outl ined i n  Tasks 3 and 6. / 

7.2 Nine copies of the  Hydrology and Hydraulics reports  as  outl ined i n  
Tasks 5 and 6. The consultant w i l l  incorporate the comments of the 
D i s t r i c t ,  the  Tovn, lDWR, FZMA and other  revievsrs i n to  the reports .  
Hzrdcopy p r i n tou t s  of the  HEC-1 and HEC-2 models v i l l  be included ia 
the  reports .  'The HEC-1 and HEC-2 model input end output f i l e s  w i l l  
be scpplied i n  a d i g i t a l  format on 5-1/4', 1.2 X3 diske t t es  
compatible v i t h  an IBH-AT personal computer. 

7.3 One co ip le te  s e t  of mylars f o r  the  foldout naps (no lzrge; than 11' r 
17')  used i n  the  reports .  

7.4 Tabular l i s t  of control  points  (Ems)  used v i t h  descript ions,  
elevztions,  and coordinates. 

7 : 5  ~ i ~ i t i z e d  topographic data  and f  loodplain/f loodvay datz  i n  
conformznce with the  D i s t r i c t ' s  HIS Data Delivery Specificat ions 
revision 01.1. 

7.6 Digit ized hydrologic data  i n  conformance v i t h  the D i s t r i c t ' s  HIS Drtz 
Delivery Specif ica t ions  revision 01.1. 

7.7 Docmentation f o r  t h i s  study v i l l  be a s  o u t l h e d  i n  ADWR Sate 
Standard Attachment 1-90, Ins t ruct ions  f o r  Ore~niz ina  and Submittinq 
Technical ~ocumentation fo r  Flood Studies, Septenber 1991. .. 

7.8  One copy of t he , cu t r en t  FIRX panels showing the proposed delineation.  . 
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FLOODCONTROLDISTR/CT ~ * . f m [ s ~ ~  

0 f -- 
Maricopa County 

BOARD OF DIRECTORS 
2801 West Durango Street Phoenix, Arizona 85009 Betsey Bayless 

Telephone (602) 506-1 501 James D. Bruner 

Fax (602) 506-4601 Ed King 
TDD (602) 506-5897 Toni Rawles 

Mary Rose Garrido Wilcox 

Nei l  S. Erwin, P.E., Chief Engineer and General Manager - 

JAN 2 7 
JAM 2 8 13%; 

Mr. Edward A. Adair, P.E. 
AGK Engineers, Inc. 
2255 North 44th Street, Suite 330 ENGIYEms, INC, 
Phoenix, Arizona 85008 

? .  

SUBJECT: Change Order No. 2, Contract FCD 92-05, Fountain Hills (South) . . 
Flood Delineation Study 

Dear. Mr. Adair: 

Enclosed for your file is an executed original of the subject change order. If you have any 
questions, please contact Tim Murphy at 506-150 1. 

. - 

Sincerely, . -': . - . . . - '- . .\ 

eanna Cumberland 

Enclosure (1) 

*% Chief, Contracting Branch 
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FLOOD CONTROL DISTRICT OF MARICOPA COUNTY 

Contract Change Order No. 2 

Date: 12120193 FCD Contract NoJName: FCD 92-05. Fountain Hills (South) FIS 

To: AGK Enaineers. Inc. , ContractorIConsultant. 

You are hereby directed to make the herein described changezfrom the plans and specifications or do 
the following described work not included in the plans and specifications on the above-mentioned 
project. 

Changes requested by: Tim Murphy . 

Provide description of work to be done, estimate of quantities, and prices to be paid. Segregate 
between additional work at contract price, agreed price, and actual cost. Unless otherwise stated, rates 
,for rental of equipment on,.actual cost work cover only such time as.equipment is amally usecl and no 
allowance will be made for idle times.. . 

(1) Estimate of increases andlor decreases in contract items at contract prices. . 
*' (2) Estimate of extra work at agreed price andlor actual cost. 

Sheet No. 1 of 1 

I1 .. - '. 
We, the undersigned ContractorIConsultant, having given careful consideration to the change@) 
proposed, hereby agree, if this proposal is approved, that we will provide all equipment, furnish all 
material (except as may otherwise be noted above), and perform all services necessary for the work 
above specified, and we will accept as full payment therefore the prices shown above. 

Bid Item 

No. 

. 
s - . . 

: 

By reason of this proposed change - days extension of time will be allowed. 
Total new contract amount through this Change Order No. 2 $ 173,584 

Contractor/Consuftant: AGK Enaineers. Inc. 
2255 N. 44th St., Ste. 330 
Phoenix, AZ 85008 

Unit - 

Price 

There were some problems with the 1st set of mapping supplied to AGK Engineers, Inc. Addiional time 
and effort were.required by the consuftant to review and use this set of mapping. The additional efforts 
associated with this change order are detailed in the attached letter, dated October 14, 1993, and made a 
part of Change Order #2. Change Order #2 is in the amount of $8,628. 

Recommended by:<h 
Date: /- 4-99 

Difference 

+ or - 
Difference 

+ or - 
As-Built 

Quantity Description 

Estimated 

Quantity 
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SECTION 2: MAPPING AND SURVEY INFORMATION 

2.1 Topographic Mapping 

Topographic mapping for the study area within the Town limits was furnished by the 

District. The base mapping has a scale of I" = 200' with a contour interval of 2 feet. 

It was prepared by Kenney Aerial Mapping, Inc. in 1991 (Reference 3) under a 

subcontract with Anderson-Nelson, Inc. who was under contract with the Town of 

Fountain Hills. Horizontal and vertical controls were set by Anderson-Nelson, Inc. 

The base mapping was prepared using a Digital Terrain Model (DTM), based on 

grid spot elevations using a 75-foot interval, and break lines defining wash flowlines 

and ridges. Reproducible mylars and digital drawings in Auto CAD format were 

provided by the District. 

The mapping covered Sections 14, 15, 16, 17, 20, 21, 22, 23, 26, 27, and 28, 

Township 3 North, Range 6 East, Gila and Salt River Base and Meridian, Maricopa 

County, Arizona. 

Topographic information for watershed outside the base mapping area was 

obtained from the United States Geological Survey (USGS) 7.5 minutes quadrangle 

maps (References 4 and 5). 

Survey 

Field survey was performed by Valco Surveying Corporation, a subconsultant to 

AGK Engineers, to provide supplemental topographic information as needed for this 

project. The horizontal and vertical controls used in field survey were compatible 

to what were used in the base mapping. 
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SECTION 3: HYDROLOGIC ANALYSIS 

3.1 Hydrologic Method Description 

In the absence of historical gaging data in this area, peak flows in this study were 

obtained through hydrologic modeling. The hydrologic modeling was performed by 

means of the 1991 version of the HEC-1 computer program as developed by the 

U.S. Army Corps of Engineers (Reference 1). The estimation procedures for model 

parameters and components were based on the Hydrologic Design Manual 

(hereinafter referred to as the Manual) published by the District (Reference 2). 

Schematic flow routing diagrams for runoff modeling are presented in Appendix G. 

A duration of 6 hours was used for all storms with various frequencies. A time step 

of 2 minutes was used in the computation. Flows through the existing reservoir 

outlets or roadway culverts were modeled by the level-pool reservoir routing 

method, as contained in the HEC-1 program. The normal depth routing method was 

used for routing flow from one concentration point to the next. 

3.2 Parameter Estimation 

3.2.1 Drainaae Area Boundaries 

As previously indicated, the 7.6 square-mile watershed is divided into the 

following eight major washes. Locations of these washes are shown on 

Plate I. 

Powder Wash - Powder Wash is the south most wash in the study area. It 

flows in an east-west direction between Saguaro Boulevard and Powderhorn 
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Drive, thence turns south to the Salt River Pima Maricopa Indian Community 

after crossing Leo Drive. The size of its watershed is approximately 0.32 

square mile. 

Cereus Wash - The drainage area of Cereus Wash, which comprises 

approximately 2.62 square miles of land, is situated on both sides of Shea 

Boulevard. The majority of the land within the watershed is still in its natural 

state. It has seven major tributaries joining the main wash at various 

locations south of Shea Boulevard: 

C.A.P. Wash 
Walnut Wash 
Chukar Wash 
Logan Wash 
Trevino Wash 
Laser Drain 
Last Trail Drain 

However, only the floodplain of Chukar and Logan Washes would be 

delineated under this project. 

Cyprus Point Wash - Cyprus Point Wash is located at about 2,000 feet 

north of Shea Boulevard. It is a relatively small wash, with an approximate 

drainage area of 0.15 square mile. 

Jacklin Wash - Jacklin Wash is situated about a mile north of Shea 

Boulevard, with a drainage area approximately 0.67 square miles. Its major 

tributaries are Mangrum Drain and Kingstree Wash. Mangrum Drain joins 

Jacklin Wash near Jacklin Drive and Augustus Circle. Kingstree Wash 

originates near Fountain Hills Boulevard and flows in an east-west direction 

between Emerald Drive and Kingstree Boulevard. At the intersection of Inca 

Avenue and Kingstree Boulevard, the channel of Kingstree Wash is replaced 
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by the roadway of Kingstree Boulevard, and merges with Jacklin Wash at 

Saguaro Boulevard. 

Emerald Wash - Emerald Wash begins on the west side of Fountain Hills 

Boulevard, flows easterly between Emerald Drive and Inca Avenue, and 

enters Fort McDowell Indian Community after crossing Saguaro Boulevard. 

It has a well defined channel, with a drainage area of approximately 0.61 

square mile. 

Malta Drain - Malta Drain is situated along the north side of Malta Drive with 

a drainage area of 0.23 square mile. It joins Emerald Wash near the Town's 

east boundary, a short distance downstream of Saguaro Boulevard. 

Colony Wash - The watershed of Colony Wash is approximately 2.57 

square miles. The wash has the following major tributaries: 

Sunburst Wash 
Greystone Wash 
Sycamore Wash 
lronwood Wash 
North Colony Wash 
Fountain Channel 
Lago Channel 
Lake Spillway 

However, floodplain delineation for lronwood Wash, Lago Channel, and Lake 

Spillway is not included in the scope of work of this project. 

Storm runoff from Sunburst, Greystone, and Sycamore Washes drains to a 

flood retarding structure known as Structure No. 19, which is a jurisdictional 

dam regulated by the Arizona Department of Water Resources (ADWR). 
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The famous Fountain Lake is also located within the Colony Wash 

watershed. The lake is formed by an earthen embankment constructed 

along the south perimeter of the lake. This earthen embankment is also 

regulated under the jurisdiction of ADWR. 

Panorama Channel - Panorama Channel is situated along the east side of 

Panorama Drive and the northeast side of Quail Ridge Drive. It is a man- 

made channel to divert storm flows from the east and discharge them to 

Colony Wash after crossing the Town's east boundary. 

Based on the topographic mapping information, the study watershed was 

divided into 275 subbasins to form an interconnected system of stream 

network components (see Plate I).  Watershed parameters such as size, 

length, elevation, and slope for each subbasin are tabulated in Appendix A. 

The size of watershed and number of subbasins for each major wash are 

summarized in Table 3.1. 

3.2.2 Phvsical Parameters 

3.2.2.1 Watershed Subbasin Parameters 

Soil and Land Use: lnformation on soil groups was obtained 

from Soil Sunley of Aguila-Carefree Area, published by the Soil 

Conservation Service (SCS) in April 1986 (Reference 6). 

Boundaries of the soil groups are shown on Plate 2. 

lnformation on land use was furnished by the Town of Fountain 

Hills. Locations of specific land use within the study area are 

shown on Plate 3. Soil and land use information for each 

subbasin is summarized in Appendix B. 
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Table 3.1 

WATERSHED SIZE 
AND NUMBER OF SUBBASINS 

Rainfall Losses: Rainfall losses, which consist of surface 

retention loss and infiltration loss, were computed from the 

Green-Ampt method. The parameter estimation for the Green- 

Ampt method is discussed below and summarized in 

Appendix C. 

Surface Retention Loss - The surface retention loss ( IA)  for 

each soil group was estimated on the basis of land use pattern 

and soil slopes obtained from Reference 6, as well as the 

criteria given in Table 4.1 of the Manual. 

Percent of Outcro~ - The weighted value of percent of rock 

outcrop (RTIMP) for each subbasin was computed according 

to the information obtained from Reference 6. A spreadsheet 
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program supplied by the District was used for calculating the 

effect of each soil type. 

Infiltration Loss - The three parameters as coded in HEC-1 for 

infiltration loss are: 

Hydraulic conductivity at natural saturation (XKSAT) 
Wetting front capillary suction (PSIF) 
Volumetric soil moisture deficit (DTHETA) 

The parameter values for various soil groups were taken from 

Table 4.2 of the Manual and computed by the District 

spreadsheet program. A comparison of the values obtained 

from the two sources yielded slight differences for PSIF and 

DTHETA. At the direction of the District, the values generated 

by their spreadsheet program were used. Weighted values of 

these parameters were computed for all the subareas for both 

the existing and future development conditions. The selection 

of DTHETA was based on the dry antecedent soil moisture 

condition for open and/or unzoned areas and the normal 

antecedent soil moisture condition for all zoned areas. In 

addition, values for XKSAT were adjusted according to the 

vegetation cover. A 30 percent vegetation cover was used for 

most undeveloped and low density residential areas. Areas 

that are on the steep slopes or have other zoning designations 

were assigned with other percentage of vegetation cover 

based upon aerial photography of the specific area. 

Unit Hydrograph and Time of Concentration: The Clark unit 

hydrograph was used in the computation of peak discharges 
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in this study because all the subareas are less than 5 square 

miles in size. The Clark unit hydrograph consist of three 

parameters: 

Time of Concentration 

Storage Coefficient 

Time-Area Relation 

Time of Concentration - The Papadakis method was used for 

estimating the time of concentration. It is a function of length 

and slope of the flow path, average rainfall intensity, and the 

watershed resistance coefficient, which is a function of 

watershed type and size. Values of these parameters are 

shown in Appendix A. The length and slope of the flow path 

for each subarea were obtained from the topographic maps 

(References 3 through 5). A slope adjustment procedure for 

slopes greater than 200 feet per mile was implemented for 

several subareas in the watershed. This procedure was based 

on Figure 5.4 of the Manual. Detailed slope adjustment 

procedure for each subarea is presented in Appendix D. The 

rainfall intensity for each subarea was automatically computed 

by the MCUHPI computer program. The values for resistance 

coefficient were determined from Table 5.1 of the Manual. 

Storaae Coefficient and Time-Area Relation - The storage 

coefficient is a function of time of concentration, the watershed 

size and the length of flow path. The time-area relation is a 

parameter showing the equal travel-time zones in a watershed. 
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The computation for time of concentration, storage coefficient 

and time-area relation was performed by means of trial-and- 

error method through the MCUHPI computer program. Input 

and output values (including the ordinates of Clark unit 

hydrographs) are presented in Appendix E. A review of 

results indicated that all areas are suitable for the Clark 

method. 

Reach Route Parameters 

The normal depth routing method was used for routing flow 

from one concentration point to the next. The channel cross- 

sections used for normal depth routing were either digitized 

from the topographic base map in the case that they coincided 

with the location of a cross-section for hydraulic analysis, or 

were plotted by hand from the topographic base map. The 

slope between two concentration points was computed based 

on the length and elevations obtained from the topographic 

base map. The cross section information and slope 

computation for each subbasin are tabulated in Appendix I. 

Because the n value is a relatively insensitive parameter in 

normal depth routing, the same were selected for both channel 

banks and overbank areas. The n value for routing through 

natural channels was selected to be 0.040; while for routing 

through streets, it was selected to be 0.020. 

Channel infiltration losses were not included in the routing 

computation. These losses were considered negligible 
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because of the typically narrow channels and moderately 

impervious soils which underlie the channel beds. 

3.2.2.3 Storage Route Parameters 

Flows through the existing reservoir outlets or roadway culverts 

were modeled by the level-pool reservoir routing method, as 

contained in the HEC-1 program. Invert elevations for the 

culverts located in major washes where floodplain delineation 

work was performed were obtained from field survey. Invert 

elevations for other culverts were determined from the 1" = 

200' topographic map (Reference 3). 

The relationships among stage, storage, and oufflow at the 

culverts were developed from the 1" = 200' topographic map 

(Reference 3). The stage-discharge-storage relationship at 

each culvert is presented in Appendix H. 

3.2.3 Statistical Parameters 

There are no statistical data available for this project site. 

The estimated rainfall depths for the 10 and 100 year storms were obtained 

from the charts derived from the NOAA Atlas published for Arizona 

(Reference 7). The 6-hour storm was used as the input for peak flow 

estimation, while the 24-hour storm was used for flow volume estimation. 

Copies of the rainfall charts are included in Appendix F. 
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The distribution and area reduction for the 6-hour storm were obtained by 

use of a computer program known as MCUHPI, which was developed by the 

District. The SCS Type I 1  Distribution was used for the 24-hour storm. Areal 

reduction for rainfall was not applied for the 24-hour storm because the study 

area is much less than the 10-square-mile criterion. 

3.2.5 Gaae Data 

None of the washes in the Fountain Hills area has ever been gaged by 

USGS or any other agency. 

One recording precipitation gage was installed at Fountain Hills by the 

District in 1993. However, this short period of records could not be used for 

verifying the precipitation input in this study. 

3.3 Calibration 

As mentioned previously, historical gaging records are not available for the study 

area. However, the District has established a chart to describe the general 

relationships between peak discharge and watershed size in Maricopa County. In 

this study, the estimated peak discharges at major concentration points were plotted 

on the District's chart for comparison purposes. As indicated in Figure 2, the 

estimated values of peak discharges are in general agreement with the correlation 

curves developed by the District based on gaging information in the County. 

3.4 Special Problems and Solutions 

In the course of the study, special attention was paid to flow estimation at the 

following locations: 
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t Roadway embankments which caused water to overtop the roadway 

Street intersections where flows were split from one street into another 

The rating curves that combined the pipe (culvert) flow and weir flow were 

used for runoff modeling at roadway embankments. As for street 

intersections where the street cross-sections are the primary conveyance 

mechanism, flows were split in proportion to the slopes of the streets. 

3.5 Final Results 

Results of runoff modeling for both the existing and future conditions are 

summarized in Tables 3.2 through 3.5. Outputs of the HEC-1 runs are presented 

in Appendices J, K, L and M. 

In the absence of historical gaging data on the watershed, the peak flows in this 

study were derived through hydrologic modeling. The values of peak discharges 

resulting from hydrologic modeling appear to be reasonable for use as input for 

floodplain and floodway delineation. 



Table 3.2.1 
Powder Wash - 11 0 

100-year, &hour Storm Results 

110A 
110B 
PW1 
RPW1 
110C 
110D 
PW2 
RPW2 
110E 
*PW3 
110F 
110G 
PW3 
RPW3 
110H 
*PW4 
1101 
PW4 
SPW4 
1105 
llOK 
RllOK 
110L 
PW5 
RPW5 
110M 
*PW6 
1lON 
1100 
PW6 

Existing Condition 
In HEC-1 Run Order 

Existing Condition 
In Numerical Order by Operation Type 

Peak Time Drainage Unit HEC-1 Peak Time Drainage Unit 
Discharge to Peak Area, in Discharge ID Discharge to Peak Area, in Discharge 

in cds in hours sq miles in cfslsm in cds in hours sq miles in cfslsm 

57 4.10 0.02 2850 110A 57 4.10 0.02 2850 
93 4.10 0.04 2325 1108 93 4.10 0.04 2325 

149 4.10 0.06 2483 110C 11 4.07 0.00 2750 
148 4.13 0.06 2467 110D 21 1 4.10 0.07 3014 
11 4.07 0.00 2750 llOE 73 4.07 0.03 2433 

21 1 4.10 0.07 3014 11OF 22 4.03 0.01 2200 
368 4.10 0.13 2831 110G 18 4.03 0.01 1800 
360 4.13 0.13 2769 110H 6 1 4.10 0.03 2033 
73 4.07 0.03 2433 1101 45 4.07 0.02 2250 

423 4.13 0.16 2644 1105 21 4.03 0.01 2100 
22 4.03 0.01 2200 110K 42 4.00 0.01 4200 
18 4.03 0.01 1800 110L 6 1 4.03 0.02 3050 

453 4.10 0.17 2665 110M 81 4.03 0.03 2700 
446 4.17 0.17 2624 110N 35 4.03 0.01 3500 
6 1 4.10 0.03 2033 1100 12 4.03 0.00 3000 

502 4.17 0.20 2510 PW1 149 4.10 0.06 2483 
45 4.07 0.02 2250 PW2 368 4.10 0.13 2831 

538 4.17 0.22 2445 * PW3 423 4.13 0.16 2644 
474 4.23 0.22 2155 PW3 453 4.10 0.17 2665 
2 1 4.03 0.01 2100 * PW4 502 4.17 0.20 2510 
42 4.00 0.01 4200 PW4 538 4.17 0.22 2445 
38 4.03 0.01 3800 PW5 529 4.20 0.27 1959 
61 4.03 0.02 3050 * PW6 560 4.27 0.30 1867 

529 4.20 0.27 1959 PW6 583 4.23 0.32 1822 
523 4.27 0.27 1937 RllOK 38 4.03 0.01 3800 
81 4.03 0.03 2700 RPWl 148 4.13 0.06 2467 

560 4.27 0.30 1867 RPW2 360 4.13 0.13 2769 
35 4.03 0.01 3500 RPW3 446 4.17 0.17 2624 
12 4.03 0.00 3000 RPW5 523 4.27 0.27 1937 

583 4.23 0.32 1822 SPW4 474 4.23 0.22 2155 



Table 3.2.2 
Cereus Wash - 120 

100-year, &hour Storm Results 

Existing Condition 
In HEC-1 Run Order 

HEC-1 Peak Time Drainage Unit 
ID Discharge to Peak Area, in Discharge 

in cds in hours sq miles in cfslsm 

120A 
1208 
160A 

R160A 
CERl 
SCERl 
120C 
CER2 
RCER2 
120D 

*CER3 
120H 
R120H 
1201 

CER3A 
SCER3A 
CER3 
SCER3 
RCER3 
120E 
*CER4 
126A 

R126A 
126B 
WW1 
RWWl 
126C 

R126C 
126D 
WW3 
RWW3 

126E 
126F 
WW4 
RWW4 
126G 
126H 
WW5 
RWW5 
1261 
126J 

R126J 
WW6 
RWW6 
126M 

Existing Condition 
In Numerical Order by Operation Type 

HEC-1 Peak Time Drainage Unit 
ID Discharge to Peak Area, in Discharge 

in cds in hours sq miles in cfslsm 



w 
126K 

R126K 
126L 
WW7 
SWW7 
127A 
1278 
CAP1 
RCAPl 
127C 
127D 
CAP2 
RCAP2 
127E 
127F 
CAP3 
RCAP3 
127G 
CAP4 
SCAP4 
R2CAP4 

1271 
*CAP5 
127H 
CAP5 
RCAP5 
127J 
CAP6 
WW8 
RWW8 
126N 
WW9 
CER4 
RCER4 
120F 

*CER5 
125A 
1258 
CHKl 
RCHKl 
125C 

R125C 
125D 
CH K2 

R2CHK2 
125E 
CH K3 
CER5 
RCER5 
120G 

*CER6 
124A 
1248 
LOG1 
RLOGl 

124E 
125A 
1258 
125C 
125D 
125E 
126A 
1268 
126C 
126D 
126E 
126F 
126G 
126H 
1261 
126J 
126K 
126L 
126M 
126N 
127A 
1278 
127C 
127D 
127E 
127F 
127G 
127H 
1271 
127J 
160A 
D122C 
D122C 
DO1 22C 
CAP 1 
CAP2 
CAP3 
CAP4 

* CAP5 
CAP5 
CAP6 
CERl 
CER2 

* CER3 
CER3 
CER3A 

* CER4 
CER4 

* CER5 
CER5 

* CER6 
CER6 

* CER7 
CER7 
CER7A 

* CER8 



124D 
*LOG2 
124C 
LOG2 
RLOG2 
124E 
LOG3 
CER6 
RCER6 
120L 

*CER7 
120J 
R120J 
120K 

CER7A 
SCER7A 
RCER7A 

120M 
1238 

S123B 
Rl23B 
R123B 
CER7 
RCER7 
120N 

*CER8 
123A 

S123A 
123D 
TRVl 
STRVl 
RTRVl 
123C 

S123C 
R123C 
R123C 
CER8 
RCER8 
1200 

S1200 
R1200 
R1200 
120Q 

*CER9 
120P 

S120P 
R120P 
CER9 

SCER9 
120R 
120s 

CERlO 
RCERlO 

120T 
"CER11 

122C 

CER8 
* CER9 

CER9 
CERlO 

* CER11 
CERl l  

* CER12 
CER12 
CER13 

* CER14 
CER14 
CHKl 
CHK2 
CHK3 
LOG1 

* LOG2 
LOG2 
LOG3 
LSRl 
LSRl B 
LSR2 
LSR2 
LSR2B 
LSR3 
LSR4 
LSR5 
LTD 1 
TRVl 
WW1 
WW3 
w 4  
WW5 
WW6 

*WW7 
WW7 
WW8 
WW9 
R120H 
R120J 
R1200 
R1200 
R120P 
R120W 
R121A 
R122C 
R122D 
R122F 
R123B 
R123B 
R123C 
R123C 
R125C 
R126A 
R126C 
R126J 
R126K 



D0122C 
D122C 
R122C 
122E 
LSR2B 
RLSR2B 
122D 
R122D 
122F 
R122F 
122G 
LSR2 
LSR2 
122A 
D122C 
RD 1 22C 
LSRl B 
RLSRl B 
122B 
LSRl 
RLSRl 
122H 
1221 
LSR3 
RSL3 
122J 
LSR4 
RSL4 
122K 
LSR5 

CERl l  
RCERl 1 
120U 

*CER12 
121A 
R121A 
121B 
LTDl 
CER12 
RCER13 
120v 

CER13 
SCER13 
RCER13 
120X 

*CER14 
120W 

S120W 
R120W 
CER14 

R160A 
R2CAP4 
R2CHK2 
RCAPl 
RCAP2 
RCAP3 
RCAP5 
RCER2 
RCER3 
RCER4 
RCER5 
RCER6 
RCER7 
RCER7A 
RCER8 
RCERlO 
RCERl 1 
RCER13 
RCER13 
RCHKl 
RD122C 
RLOGI 
RLOG2 
RLSRl 
RLSRl B 
RLSR2B 
RSL3 
RSL4 
RTRVl 
R W l  
R W 3  
R W 4  
R W 5  
R W 6  
R W 8  
S1200 
S120P 
S120W 
S123A 
S123B 
S123C 
SCAP4 
SCERl 
SCER3 
SCER3A 
SCER7A 
SCER9 
SCER13 
STRVI 
s w  



Table 3.2.3 
Cyprus Point Wash - 130 

100-year, 6-hour Storm Results 

Existing Condition 
In HEC-1 Run Order 

Existing Condition 
In Numerical Order by Operation Type 

HEC-1 Peak Time Drainage Unit HEC-1 Peak Time Drainage Unit 
ID Discharge to Peak Area, in Discharge ID Discharge to Peak Area, in Discharge 

in cds in hours sq miles in cfslsm in cds in hours sq miles in cfslsm 

130A 14 4.07 0.01 1400 130A 14 4.07 0.01 1400 
130B 87 4.03 0.03 2900 130B 87 4.03 0.03 2900 
130C 10 4.07 0.01 2000 130C 10 4.07 0.01 2000 
R130C 10 4.13 0.01 2000 130D 7 4.07 0.00 1750 
1300 7 4.07 0.00 1750 130E 8 4.07 0.00 2000 
CP1 11 5 4.03 0.05 2300 130F 86 4.07 0.04 21 50 
RCPl 110 4.13 0.05 2200 130G 32 4.07 0.01 3200 
130F 86 4.07 0.04 2150 131A 113 4.07 0.05 2260 
*CP2 193 4.10 0.09 2144 CP1 115 4.03 0.05 2300 
130E 8 4.07 0.00 2000 * CP2 193 4.10 0.09 2144 
CP2 200 4.10 0.09 2222 CP2 200 4.10 0.09 2222 
RCP2 197 4.13 0.09 2189 CP3 303 4.10 0.14 2164 
131A 113 4.07 0.05 2260 CP4 331 4.10 0.15 2207 
CP3 303 4.10 0.14 2164 R130C I 0  4.13 0.01 2000 
SCP3 303 4.10 0.14 2164 RCP1 110 4.13 0.05 2200 
RCP3 303 4.10 0.14 2164 RCP2 197 4.13 0.09 21 89 
130G 32 4.07 0.01 3200 RCP3 303 4.10 0.14 2164 
CP4 331 4.10 0.15 2207 SCP3 303 4.10 0.14 2164 



Table 3.2.4 
Jacklin Wash - 150 

1 00-year, 6-hour Storm Results 

151A 
D0151A 
D151A 
R151A 
151B 
DO1 51 B 
D151B 
KGTl 
RKGTl 
151C 
KGT2 
RKGT2 
151D 
151F 
DO1 51 F 
D l  51 F 
RD151F 
Dl516 
RD151B 
KGT3A 
R151D 
151E 
*KGT3 
1511 
KGT3 
RKGT3 
1515 
*KGT4 
151H 
R151H 
KGT4 
RKGT4 
151K 
KGT5 
RKGT5 
151L 
KGT6 
152A 
R152A 
152B 
*MNGl 
152C 
MNGl 
RMNG1 
152D 

Existing Condition 
In HEC-1 Run Order 

Peak Time Drainage Unit 
Discharge to Peak Area, in Discharge 

in cds in hours sq miles in cfslsm 

Existing Condition 
In Numerical Order by Operation Type 

HEC-1 Peak Time Drainage Unit 
ID Discharge to Peak Area, in Discharge 

in cds in hours sq miles in cfslsm 

150A 
1508 
150C 
150D 
150E 
150F 
150G 
150H 
1501 
150J 
150K 
150L 
150M 
150N 
1500 
150P 
151A 
1518 
151C 
151D 
151 E 
151F 
151H 
1511 
151J 
151K 
151 L 
1 52A 
152B 
152C 
152D 
152E 
152F 
D151A 
D151A 
D l  51 B 
D151B 
D l  51 F 
D0151A 
DO1 51 B 
D0151F 
JKLl 
JKL2 
J KL3 
JKL4 





Table 3.2.5 
Emerald Wash - 160 

100-year, 6-hour Storm Results 

Existing Condition 
In HEC-1 Run Order 

HEC-1 Peak Time Drainage Unit 
ID Discharge to Peak Area, in Discharge 

in cds in hours sq miles in cfslsm 

160V 13 4.03 0.00 2653 
R160V 13 4.07 0.00 2653 
160W 6 4.00 0.00 3000 
EMR13A 19 4.03 0.01 1900 
D0160W 4 4.03 0.01 400 
D160W 15 4.03 0.01 1500 
REM 13A 14 4.10 0.01 1400 
160X 72 4.07 0.03 2400 
EMR13B 85 4.07 0.04 2125 
REM13B 82 4.17 0.04 2050 
160Y 11 4.03 0.00 2750 
R160Y 11 4.03 0.00 2750 
1602 115 4.10 0.06 1917 
EMR13 200 4.13 0.10 2000 
160G 43 4.10 0.02 21 50 
R160G 43 4.13 0.02 21 50 
160H 43 4.07 0.02 21 50 
EMRl 83 4.10 0.04 2075 
REMRl 83 4.10 0.04 2075 
1601 12 4.03 0.00 2449 
160J 28 4.00 0.01 2800 
EMR2 111 4.03 0.06 1850 
REMR2 109 4.07 0.06 1817 
160K 81 4.03 0.03 2700 
EMR3 186 4.07 0.08 2325 
REMR3 185 4.10 0.08 231 3 
160M 147 4.07 0.06 2450 
*EMR4 326 4.10 0.14 2329 
160L 20 4.03 0.01 2000 
R160L 20 4.07 0.01 2000 
160N 69 4.00 0.02 3450 
EMR4 402 4.07 0.17 2365 
SEMR4 207 4.30 0.17 1218 
160B 20 4.03 0.01 2000 
R160B 16 4.30 0.01 1600 
160C 46 4.03 0.02 2300 
R160C 44 4.10 0.02 2200 
EMR5A 49 4.13 0.02 2450 
160D 59 4.13 0.04 1475 
160F 27 4.10 0.02 1350 
EMR5 335 4.17 0.25 1340 
REMR5 334 4.20 0.25 1336 
1600 158 4.07 0.06 2633 
*EMR6 463 4.10 0.32 1447 
151F 6 4.07 0.00 2000 

Existing Condition 
In Numerical Order by Operation Type 

151 F 
151G 
160B 
160C 
160D 
160F 
160G 
160H 
1601 
160J 
160K 
160L 
160M 
160N 
1600 
160P 
160Q 
160R 
160s 
160T 
160U 
160V 
160W 
160X 
160Y 
160Z 
160AA 
D151F 
D l  60W 
D l  60W 
D0151F 
D0160W 
EMRl 
EMRll 

* EMRl2 
EMR12 
EMR13 
EMR13 
EMR13A 
EMR13B 
EMR2 
EMR3 

* EMR4 
EMR4 
EMR5 

Peak Time Drainage Unit 
Discharge to Peak Area, in Discharge 

in cds in hours sq miles in cfslsm 

6 4.07 0.00 2000 
4 4.07 0.00 1333 

20 4.03 0.01 2000 
46 4.03 0.02 2300 
59 4.13 0.04 1475 
27 4.10 0.02 1350 
43 4.10 0.02 21 50 
43 4.07 0.02 21 50 
12 4.03 0.00 2449 
28 4.00 0.01 2800 
81 4.03 0.03 2700 
20 4.03 0.01 2000 

147 4.07 0.06 2450 
69 4.00 0.02 3450 

158 4.07 0.06 2633 
6 1 4.03 0.02 3050 
17 4.03 0.01 1700 

134 4.07 0.05 2680 
36 4.00 0.01 3600 
27 4.03 0.01 2700 

174 4.07 0.08 2175 
13 4.03 0.00 2653 
6 4.00 0.00 3000 

72 4.07 0.03 2400 
11 4.03 0.00 2750 

115 4.10 0.06 1917 
14 4.03 0.00 2857 
3 4.07 0.00 1000 
4 4.03 0.01 400 

15 4.03 0.01 1500 
3 4.07 0.00 1000 
4 4.03 0.01 400 

83 4.10 0.04 2075 
242 4.27 0.43 563 
357 4.17 0.51 700 
539 4.13 0.61 884 
536 4.20 0.61 879 
200 4.13 0.10 2000 

19 4.03 0.01 1900 
85 4.07 0.04 2125 

111 4.03 0.06 1850 
186 4.07 0.08 2325 
326 4.10 0.14 2329 
402 4.07 0.17 2365 
335 4.17 0.25 1340 



DO1 51 F 
D151F 
R151F 
151 G 
EMR6A 
REMR6A 
EMR6 
REMR6 
160P 
EMR7 
SEMR7 
160Q 
D160W 
RD16OW 
EMR8 
REMR8 
160R 
EMR9 
REMR9 
160s 
EMRlO 
SEMRlO 
160T 
EMRl1 
REMRll  
160U 
*EMR12 
EMR12 
SEMR12 
REMRl2 
1 60AA 
EMR13 

EMR5A 
* EMR6 

EMR6 
EMR6A 
EMR7 
EMR8 
EMR9 
EMRlO 
R151F 
R160B 
R160C 
R160G 
R160L 
R160V 
R160Y 
RD16OW 
REM13A 
REM13B 
REMRl 
REMR2 
REMR3 
REMR5 
REMR6 
REMRGA 
REMR8 
REMR9 
REMRll 
REMR12 
SEMR4 
SEMR7 
SEMRlO 
SEMR12 



Table 3.2.6 
Malta Drain - 170 

100-year, 6-hour Storm Results 

Existing Condition 
In HEC-1 Run Order 

HEC-1 Peak Time Drainage Unit 
ID Discharge to Peak Area, in Discharge 

in cds in hours sq miles in cfslsm 

160V 
R160V 
160W 
EMR13A 
D0160W 
D l  60W 
R160W 
170A 
170B 
MLTl 
RMLTl 
170C 
MLT2 
170D 
MLT3 
RMLT3 
170E 
MLT4 
170F 
R170F 
170G 
MLT4A 
RM LT4A 
170H 
MLT5 
SMLT5 
RM LT5 
17011 
DO1 80s 
D l  791 1 
R17011 
17012 
MLT6A 
DO1 80R 
DMLT6A 
RMLT6A 
17013 
MLT6 

Existing Condition 
In Numerical Order by Operation Type 

HEC-1 Peak Time Drainage Unit 
ID Discharge to Peak Area, in Discharge 

in cds in hours sq miles in cfslsm 

160V 
160W 
170A 
1708 
170C 
170D 
170E 
170F 
170G 
170H 
17011 
17012 
17013 
D160W 
Dl7911 
DMLT6A 
D0160W 
DO1 80R 
DO1 80s 
EMR13A 
MLTl 
M LT2 
MLT3 
M LT4 
MLT4A 
MLT5 
MLT6 
MLT6A 
R160V 
R160W 
R170F 
R17011 
RMLT1 
RM LT3 
RM LT4A 
RMLT5 
RM LT6A 
SMLT5 



Table 3.2.7 
Colony Wash - 180 

1 00-year, 6-hour Storm Results 

185A 
R185A 
185B 
IRW1 
SlRWl 
180A 
R180A 
1808 
I RW2 
RI RW2 
186A 
186B 
R186B 
SNBlA 
RSNBl 
186C 
R186C 
186D 
SNBl 
RSNBl 
186E 
186F 
SNB2 
RSNB2 
186G 
SNB3 
SSNB3 
186H 
160E 
R160E 
SNB4 
RSNB4 
1861 
*SNB5 
187A 
R187A 
187B 
GRSl 
RGRSl 
187C 
R187C 
187D 
*GRS2 
188A 
R188A 

Existing Condition 
In HEC-1 Run Order 

Peak Time Drainage Unit 
Discharge to Peak Area, in Discharge 

in cds in hours sq miles in cfslsm 

Existing Condition 
In Numerical Order by Operation Type 

HEC-1 Peak Time Drainage Unit 
ID Discharge to Peak Area, in Discharge 

in cds in hours sq miles in cfslsm 



188B 
188C 
SYRl 
RSYCl 
188D 
188E 
SY R2 
RSY C2 
188F 
SY R3 
SSYC3 
RSYC3 
188G 
SY R4 
GRS2 
SGRS2 
187E 
R187E 
187F 
GRS3A 
RGRS3A 
187G 
GRS3 
RGRS3 
187H 
*SNB5 
SNB5 
RSNB5 
1871 
SNB6 
SSNB6 
RSNB6 
180F 
*CLN1 
CLNl 
SCLNl 
180C 
R180C 
180D 
180E 
CLN2 
RCLN2 
180G 
CLN3 
SCLN3 
180H 
R180H 
1801 
R1801 
180J 
CLN4B 
RCLN4B 
180M 
CLN4 
RCLN4 
180N 

184A 
184B 
184C 
184D 
184E 
184F 
184G 
184H 
1841 
1845 
184K 
185A 
185B 
186A 
186B 
186C 
186D 
186E 
186F 
186G 
186H 
1861 
187A 
187B 
187C 
187D 
187E 
187F 
187G 
187H 
1871 
188A 
1888 
188C 
188D 
188E 
188F 
188G 
D l  7011 
Dl7011 
D l  7011 
Dl7012 
D l  83K 
D l  83K 
DFC2 
DFHN 
DMLTGA 
D0183K 
DOFC2 

* CLNl 
CLNl 
CLN2 
CLN3 
CLN4 
CLN4B 
CLN5 



184C 
184D 
NCLl 
RNCLl 
184E 
NCL2 
SNCL2 
184F 
Rl84F 
NCL3 
RNCL3 
SNCL3 
1 84A 
R184A 
184B 
NCL4A 
RNCL4A 
NCL4 
RNCL4 
184G 
NCL5 
SNCL5 
184H 
183A 
R183A 
183B 
NCL6A 
SNCL6A 
RNCL6A 
NCL6 
RNCL6 
1841 
NCL7 
SNCL7 
RNCL7 
184J 
NCL8 
SNCL8 
RNCL8 
184K 
NCL9 
RNCL9 
CLN5 
SCLN5 
180K 
R180K 
180L 
CLN6 
RCLN6 
1800 
*CLN7 
182G 
1821 
FC1 
RFCl 
182D 

CLN6 
* CLN7 

CLN7 
* CLN8 

CLN8 
CLN9 

* CLNlO 
* CLNlO 

CLNlO 
CLl OA 
FC1 
FC2 
FC3 
FC3A 
FC3B 
FC4 
FC5 
FC6 
FC7 
GRSl 

* GRS2 
GRS2 
GRS3 
GRS3A 
lRWl 
IRW2 
LC1 
LC2 
LC3 
M LT6A 
NCLl 
NCL2 
NCL3 
NCL4 
NCL4A 
NCL5 
NCL6 
NCL6A 
NCL7 
NCL8 
NCL9 
SNBl 
SNBl A 
SNB2 
SNB3 
SNB4 

* SNBS 
* SNB5 

SNBS 
SNB6 
SYRl 
SY R2 
SYR3 
SY R4 
R160E 
R17011 



R182D 
182E 
182F 
FC2 
SFC2 
RFC2 
DOFC2 
DFC2 
182A 
R182A 
182B 
FC3A 
SFC3A 
182C 
FC3B 
RFC3B 
FC3 
RFC4 
182J 
FC4 
SFC4 
DFHN 
183F 
183G 
183H 
LC1 
RLCl 
1831 
183J 
LC2 
SLC2 
RLC2 
183K 
LC3 
DO1 83K 
D183K 
FC5 
RFC5 
182K 
FC6 
RFC6 
182L 
FC7 
CLN7 
RCLN7 
180P 
*CLN8 
181A 
R181A 
1818 
D183K 
R183K 
R183K 
CLN8 
SCLN8 
180s 

R17011 
R180A 
R180C 
R180H 
R1801 
R180K 
R181A 
R182A 
R182D 
R183A 
R183K 
R183K 
R184A 
R184F 
R185A 
R186B 
R186C 
R187A 
R187C 
R187E 
R188A 
RCLN2 
RCLN4 
RCLN4B 
RCLN6 
RCLN7 
RCLN9 
RCLlOA 
RFCl 
RFC2 
RFC3B 
RFC4 
RFC5 
RFC6 
RGRSl 
RGRS3 
RGRS3A 
RIRW;! 
RLCl 
RLC2 
RM LT6A 
RNCLl 
RNCL3 
RNCL4 
RNCL4A 
RNCL6 
RNCL6A 
RNCL7 
RNCL8 
RNCL9 
RSNBl 
RSNBlA 
RSNB2 
RSNB4 
RSNB5 
RSNB6 



17011 
Dl7011 
Dl7011 
R17011 
CLN9 
RCLN9 
180U 
'CLN10 
180Q 
180R 
17012 
D l  7011 
R17011 
MLT6A 
Dl7012 
DM LT6A 
RM LT6A 
CLl OA 
RCLl OA 
*CLN10 
180T 
CLNlO 

RSYCl 
RSYC2 
RSYC3 
SCLNl 
SCLN3 
SCLN5 
SCLN8 
SFC2 
SFC3A 
SFC4 
SGRS2 
SlRWl 
SLC2 
SNCL2 
SNCL3 
SNCLS 
SNCL6A 
SNCL7 
SNCL8 
SSNB3 
SSNB6 
SSYC3 



Table 3.2.8 
Panorama Channel - 190 

1 00-year, 6-hour Storm Results 

txisting Condition txisting Condition 

H tC-1 
ID 

182H 
S182H 
R182H 
190A 
PNRlA 
SPNRlA 
RPNR1A 
190B 
PNRt 
RPNRl 
190C 
PNR2 
RPNR2 
190D 
R190D 
190E 
190F 
190G 
PNR3A 
RPNR3A 
190H 
R190H 
1901 
190J 
PNR3 
RPNR3 
190K 
R190K 
190L 
*PNR4 
190M 
190N 
PNR4 
RPNR4 
1900 
R1900 
190P 
PNR5A 
RPNR5A 
190Q 
*PNR5 
190R 
PNR5 
RPNR5 I 190s 

In HEC-1 

Peak 
Discharge 

in cds 

67 
64 
64 
48 

109 
106 
102 
17 

114 
112 
60 

151 
150 
17 
17 
8 

15 
13 
52 
5 1 

1 94 
192 
36 
22 

395 
394 

19 
18 
30 

435 
20 
47 

494 
490 

17 
16 
7 1 
86 
85 
23 

558 
36 

592 
589 

17 

Run 

to Peak 
in hours 

4.07 
4.10 
4.10 
4.03 
4.07 
4.13 
4.17 
4.03 
4.17 
4.17 
4.03 
4.17 
4.17 
4.00 
4.03 
4.03 
4.03 
4.07 
4.03 
4.07 
4.07 
4.07 
4.03 
4.03 
4.10 
4.13 
4.10 
4.13 
4.03 
4.13 
4.03 
4.10 
4.13 
4.17 
4.03 
4.07 
4.00 
4.00 
4.03 
4.10 
4.13 
4.10 
4.13 
4.17 
4.10 

Order 

-unit 
Area, in 
sq miles 

0.03 
0.03 
0.03 
0.02 
0.05 
0.05 
0.05 
0.01 
0.05 
0.05 
0.02 
0.08 
0.08 
0.00 
0.00 
0.00 
0.01 
0.01 
0.02 
0.02 
0.08 
0.08 
0.01 
0.01 
0.19 
0.19 
0.01 
0.01 
0.01 
0.21 
0.01 
0.02 
0.24 
0.24 
0.01 
0.01 
0.02 
0.03 
0.03 
0.01 
0.28 
0.01 
0.29 
0.29 
0.01 

Discharge 
in cfslsm 

2233 
2133 
2133 
2400 
2180 
2120 
2040 
1700 
2280 
2240 
3000 
1888 
1875 
3469 
3469 
2667 
1500 
1300 
2600 
2550 
2425 
2400 
3600 
2200 
2079 
2074 
1900 
1800 
3000 
2071 
2000 
2350 
2058 
2042 
1700 
1600 
3550 
2867 
2833 
2300 
1993 
3600 
2041 
2031 
1700 

In Numerical Order by Operation Type 

H tC-1 Peak Time Drainage Unit 
ID 

182H 
190A 
190B 
190C 
190D 
190E 
190F 
190G 
190H 
1901 
190J 
190K 
190L 
190M 
190N 
1900 
190P 
190Q 
190R 
190s 
l90T 
190U 
190V 
PNRl 
PNRlA 
PNR2 
PNR3 
PNR3A 

* PNR4 
PNR4 

* PNR5 
PNR5 
PNR5A 

* PNR6 
PNR6 

* PNR7 
PNR7 
R182H 
R190D 
R190H 
R190K 
R1900 
R190U 
RPNRl 
RPNRlA 

Discharge 
in cds 

67 
48 
17 
60 
17 
8 

15 
13 

1 94 
36 
22 
19 
30 
20 
47 
17 
7 1 
23 
36 
17 

259 
54 
37 

114 
109 
151 
395 
52 

435 
494 
558 
592 
86 

602 
860 
872 
906 
64 
17 

192 
18 
16 
54 

112 
102 

to Peak 
in hours 

4.07 
4.03 
4.03 
4.03 
4.00 
4.03 
4.03 
4.07 
4.07 
4.03 
4.03 
4.1 0 
4.03 
4.03 
4.10 
4.03 
4.00 
4.10 
4.10 
4.10 
4.17 
4.03 
4.07 
4.17 
4.07 
4.17 
4.10 
4.03 
4.13 
4.13 
4.13 
4.13 
4.00 
4.17 
4.17 
4.20 
4.20 
4.10 
4.03 
4.07 
4.13 
4.07 
4.07 
4.17 
4.17 

Area, in 
sq miles 

0.03 
0.02 
0.01 
0.02 
0.00 
0.00 
0.01 
0.01 
0.08 
0.01 
0.01 
0.01 
0.01 
0.01 
0.02 
0.01 
0.02 
0.01 
0.01 
0.01 
0.13 
0.02 
0.02 
0.05 
0.05 
0.08 
0.19 
0.02 
0.21 
0.24 
0.28 
0.29 
0.03 
0.30 
0.43 
0.45 
0.47 
0.03 
0.00 
0.08 
0.01 
0.01 
0.02 
0.05 
0.05 

Discharge 
in cfslsm 

2233 
2400 
1700 
3000 
3469 
2667 
1500 
1300 
2425 
3600 
2200 
1900 
3000 
2000 
2350 
1700 
3550 
2300 
3600 
1700 
1992 
2700 
1850 
2280 
2180 
1888 
2079 
2600 
2071 
2058 
1993 
204 1 
2867 
2007 
2000 
1938 
1928 
2133 
3469 
2400 
1800 
1600 
2700 
2240 
2040 



RPNR2 
RPNR3 
RPNR3A 
RPNR4 
RPNR5 
RPNR5A 
RPNR6 
S182H 
SPNRlA 

150 
394 
5 1 

490 
589 
85 

847 
64 

106 

4.17 
4.13 
4.07 
4.17 
4.17 
4.03 
4.20 
4.10 
4.13 

0.08 
0.19 
0.02 
0.24 
0.29 
0.03 
0.43 
0.03 
0.05 





Table 3.3.1 
Powder Wash - 1 10 

1 00-year, 24-hour Storm Results 

Existing Condition 
In HEC-1 Run Order 

HEC-1 Peak Time Drainage Unit 
ID Discharge to Peak Area, in Discharge 

in cds in hours sq miles in cfslsm 

110A 
1108 
PW1 
RPWl 
110C 
110D 
Pw2 
RPW2 
110E 
*PW3 
11 OF 
110G 
PW3 
RPW3 
110H 
"PW4 
1101 
PW4 
SPW4 
1105 
11 OK 
R l  lOK 
110L 
PW5 
RPW5 
110M 
*PW6 
110N 
1100 
PW6 

Existing Condition 
In Numerical Order by Operation Type 

HEC-1 Peak Time Drainage Unit 
ID Discharge to Peak Area, in Discharge 

in cds in hours sq miles in cfslsm 

110A 
1106 
110C 
110D 
110E 
110F 
110G 
110H 
1101 
1lOJ 
110K 
110L 
110M 
11 ON 
1100 
PW1 
Pw2 

* PW3 
PW3 

* PW4 
PW4 
PW5 

* PW6 
PW6 
RllOK 
RPWl 
RPW2 
RPW3 
RPWS 
SPW4 



Table 3.3.2 
Cereus Wash - 120 

1 00-year, 24-hour Storm Results 

120A 
120B 
160A 
R160A 
CERl 
SCERl 
120C 
CER2 
RCER2 
120D 
*CER3 
120H 
R12OH 
1201 
CER3A 
SCER3A 
CER3 
SCER3 
RCER3 
120E 
*CER4 
126A 
R 126A 
126B 
WWI 
RWWl 
126C 
R126C 
126D 
WW3 
RWW3 
126E 
126F 
WW4 
RWW4 
126G 
126H 
WW5 
RWW5 
1261 
126J 
R126J 
W 6  
RWWG 
126M 

Existing Condition 
In HEC-1 Run Order 

Peak Time Drainage Unit 
Discharge to Peak Area, in Discharge 

in cds in hours sq miles in cfslsm 

Existing Condition 
In Numerical Order by Operation Type 

HEC-1 Peak Time Drainage Unit 
ID Discharge to Peak Area, in Discharge 

in cds in hours sq miles in cfslsm 



w 
126K 
R126K 
126L 
WW7 
SWW7 
127A 
1278 
CAPl 
RCAPl 
127C 
127D 
CAP2 
RCAP2 
127E 
127F 
CAP3 
RCAP3 
127G 
CAP4 
SCAP4 
R2CAP4 
1271 
*CAP5 
127H 
CAP5 
RCAP5 
127J 
CAP6 
WW8 
RWW8 
126N 
WW9 
CER4 
RCER4 
120F 
*CER5 
125A 
1258 
CHKl 
RCHKl 
125C 
R125C 
125D 
CHK2 
R2CHK2 
125E 
CHK3 
CER5 
RCER5 
120G 
*CER6 
124A 
1248 
LOG 1 
RLOGl 

124E 
125A 
1258 
125C 
125D 
125E 
126A 
1268 
126C 
1260 
126E 
126F 
126G 
126H 
1261 
126J 
126K 
126L 
126M 
126N 
127A 
1278 
127C 
127D 
127E 
127F 
127G 
127H 
1271 
127J 
160A 
D122C 
D122C 
D0122C 
CAPl 
CAP2 
CAP3 
CAP4 

* CAP5 
CAP5 
CAP6 
CERl 
CER2 

* CER3 
CER3 
CER3A 
CER4 
CER4 

* CER5 
CER5 

* CER6 
CER6 

* CER7 
CER7 
CER7A 

* CER8 
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124D 
'LOG2 
124C 
LOG2 
RLOG2 
124E 
LOG3 
CER6 
RCER6 
120L 
*CER7 
120J 
R120J 
120K 
CER7A 
SCER7A 
RCER7A 
120M 
1238 
S123B 
R123B 
R123B 
CER7 
RCER7 
120N 
*CER8 
123A 
S123A 
123D 
TRVl 
STRVl 
RTRV1 
123C 
S123C 
R123C 
R123C 
CER8 
RCER8 
1200 
S1200 
R1200 
R1200 
120Q 
*CER9 
120P 
S120P 
R120P 
CER9 
SCER9 
120R 
120s 
CERlO 
RCERlO 
120T 
*CER11 
122C 

CER8 
* CER9 

CER9 
CER10 

* CER11 
CERl I 

* CER12 
CER12 
CER13 

* CER14 
CER14 
CHKl 
CHK2 
CHK3 
LOG 1 

* LOG2 
LOG2 
LOG3 
LSRl 
LSRl B 
LSR2 
LSR2B 
LSR3 
LSR4 
LSR5 
LTDl 
TRVl 
WW1 
WW3 
WW4 
WW5 
WW6 
WW7 

* W W 7  
WW8 
WW9 
R120H 
R120J 
R1200 
R1200 
R120P 
R120W 
R121A 
R122C 
R122D 
R122F 
R123B 
R123B 
R123C 
R123C 
R125C 
R126A 
R126C 
R126J 
R126K 
R160A 

3L3 3' 



DO1 22C 
D122C 
R122C 
122E 
LSR2B 
RLSR2B 
122D 
R122D 
122F 
R122F 
122G 
LSR2 
RLSR2 
122A 
D122C 
RD122C 
LSRl B 
RLSR1 B 
122B 
LSRl 
RLSRl 
122H 
1221 
LSR3 
RLSR3 
122J 
LSR4 
RLS4 
122K 
LSR5 
CERl l  
RCER11 
120U 
*CER12 
121A 
R121A 
121 B 
LTDI 
CER12 
RCER13 
120v 
CER13 
SCER13 
RCER13 
120X 
*CER14 
120W 
S120W 
R120W 
CER14 

R2CAP4 
R2CHK2 
RCAP1 
RCAP2 
RCAP3 
RCAP5 
RCER2 
RCER3 
RCER4 
RCER5 
RCER6 
RCER7 
RCER7A 
RCER8 
RCERlO 
RCERll  
RCER13 
RCER13 
RCHKl 
RD122C 
RLOGl 
RLOG2 
RLS4 
RLSRl 
RLSRl B 
RLSR2 
RLSR2B 
RLSR3 
RTRVl 
R W l  
RWW3 
RWW4 
R W 5  
RWW6 
R W 8  
S1200 
S120P 
S120W 
S123A 
S123B 
S123C 
SCAP4 
SCERl 
SCER3 
SCER3A 
SCER7A 
SCER9 
SCER13 
STRVl 
SWW7 



Existing Condition 
In HEC-1 Run Order 

Table 3.3.3 
Cyprus Point Wash - 130 

100-year, 24-hour Storm Results 

HEC-1 Peak Time Drainage Unit 
ID Discharge to Peak Area, in Discharge 

in cds in hours sq miles in cfslsm 

130A 
130B 
130C 
R130C 
130D 
CP1 
RCPl 
130F 
*CP2 
130E 
CP2 
RCP2 
131A 
CP3 
SCP3 
RCP3 
130G 
CP4 

Existing Condition 
In Numerical Order by Operation Type 

HEC-1 Peak Time Drainage Unit 
ID Discharge to Peak Area, in Discharge 

in cds in hours sq miles in cfslsm 

130A 9 12.07 0.01 900 
130B 50 12.00 0.03 1667 
130C 7 12.03 0.01 1400 
130D 5 12.03 0.00 1250 
130E 5 12.03 0.00 1250 
130F 56 12.07 0.04 1400 
130G 18 12.03 0.01 1800 
131A 72 12.03 0.05 1440 
CP1 70 12.03 0.05 1400 

* CP2 123 12.07 0.09 1367 
CP2 128 12.07 0.09 1422 
CP3 198 12.07 0.14 1414 
CP4 215 12.07 0.15 1433 
R130C 7 12.10 0.01 1400 
RCPl 68 12.10 0.05 1360 
RCP2 127 12.10 0.09 141 1 
RCP3 198 12.07 0.14 1414 
SCP3 198 12.07 0.14 1414 



Table 3.3.4 
Jacklin Wash - 150 

1 00-year, 24-hour Storm Results 

151A 
D0151A 
D151A 
R151A 
1518 
DO1 51 B 
D151B 
KGTl 
RKGTl 
151 C 
KGT2 
RKGT2 
151D 
151F 
DO1 51 F 
D151F 
RD151 F 
Dl51 B 
RD151 B 
KGT3A 
R151D 
151 E 
*KGT3 
1511 
KGT3 
RKGT3 
151J 
*KGT4 
151H 
R151H 
KGT4 
RKGT4 
151K 
KGT5 
RKGT5 
151L 
KGT6 
152A 
R152A 
152B 
*MNG1 
152C 
MNGl 
RMNGl 
152D 

Existing Condition 
In HEC-1 Run Order 

Peak Time Drainage Unit 
Discharge to Peak Area, in Discharge 

in cds in hours sq miles in cfslsm 

Existing Condition 
In Numerical Order by Operation Type 

HEC-1 Peak Time Drainage Unit 
ID Discharge to Peak Area, in Discharge 

in cds in hours sq miles in cfslsm 

150A 
150B 
150C 
150D 
150E 
150F 
150G 
150H 
1501 
150J 
150K 
150L 
150M 
150N 
1500 
150P 
151A 
1518 
151C 
151 D 
151E 
151F 
151H 
1511 
151J 
151K 
151L 
152A 
152B 
152C 
152D 
152E 
152F 
D151A 
D151A 
D151B 
D l  51 B 
D151F 
D0151A 
D0151B 
D0151F 
JKLl 
J KL2 
JKL3 
J KL4 



*MNG2 
152E 
MNG2 
RMNG2 
152F 
MNG3 
150A 
S150A 
1508 
R150B 
S150B 
JKLl 
RJKLl 
150C 
150D 
J KL2 
RJKL2 
150E 
JKL3 
SJ KL3 
150F 
150G 
D151A 
RD151A 
J KL4 
RJKL4 
150H 
JKL5 
RJKL5 
1501 
JKL6 
RJKL6 
150J 
R150J 
150K 
*JKL7 
JKL7 
RJKL7 
150L 
*JKL8 
JKL8 
SJKL8 
RJKL8 
150M 
JKL9 
SJKL9 
150N 
1500 
JKL10 
RJKLlO 
150P 
JKL11 

JKL5 
JKL6 

* JKL7 
J KL7 

* JKL8 
J KL8 
J KL9 
JKLlO 
JKL l l  
KGTl 
KGT2 

* KGT3 
KGT3 
KGT3A 

* KGT4 
KGT4 
KGT5 
KGT6 

* MNGl 
MNGl 

* MNG2 
MNG2 
MNG3 
R150B 
R150J 
R151A 
R151D 
R151H 
R152A 
RD151A 
RD151 B 
RD151F 
RJKLl 
RJKLlO 
RJKL2 
RJKL4 
RJKL5 
RJKL6 
RJKL7 
RJKL8 
RKGTl 
RKGT2 
RKGT3 
RKGT4 
RKGT5 
RMNGI 
RMNG2 
S150A 
S150B 
SJKL3 
SJKL8 
SJKL9 



Table 3.3.5 
Emerald Wash - 160 

1 00-year, 24-hour Storm Results 

Existing Condition 
In HEC-1 Run Order 

HEC-1 Peak Time Drainage Unit 
ID Discharge to Peak Area, in Discharge 

in cds in hours sa miles in cfslsm 

160V 
R16OV 
160W 
EMR13A 
D0160W 
D160W 
REM 1 3A 
160X 
EMR13B 
REMl3B 
160Y 
R160Y 
160Z 
EMR13 
160G 
R160G 
160H 
EMRl 
REMRl 
1601 
160J 
EMR2 
REMR2 
160K 
EMR3 
REMR3 
160M 
*EMR4 
160L 
R160L 
160N 
EM R4 
SEMR4 
160B 
R160B 
160C 
R160C 
EMRSA 
160D 
160F 
EMR5 
REMR5 
1600 
*EMR6 
151F 

Existing Condition 
In Numerical Order by Operation Type 

HEC-1 Peak Time Drainage Unit 
ID Discharge to Peak Area, in Discharge 

in cds in hours sq miles in cfslsm 

151F 
151G 
160AA 
160B 
160C 
160D 
160F 
160G 
160H 
1601 
160J 
160K 
160L 
160M 
160N 
1600 
160P 
160Q 
160R 
160s 
160T 
160U 
160V 
160W 
160X 
160Y 
160Z 
D151F 
D160W 
D160W 
D0151F 
D0160W 
EMRl 
EMR2 
EMR3 

* EMR4 
EMR4 
EMR5 
EMR5A 

* EMR6 
EMR6 
EMR6A 
EMR7 
EMR8 
EMR9 



D0151F 
Dl51 F 
R151 F 
151 G 
EMR6A 
REMR6A 
EMR6 
REMR6 
160P 
EMR7 
SEMR7 
160Q 
D160W 
RD16OW 
EMR8 
REMR8 
160R 
EMR9 
REMR9 
160s 
EMRlO 
SEMRlO 
160T 
EMRl l  
REMR11 
160U 
*EMR12 
EMR12 
SEMR12 
REMR12 
160AA 
EMR13 

EMRlO 
EMR11 

* EMR12 
EMR12 
EMR13 
EMR13 
EMR13A 
EMR13B 
R151F 
R160B 
R160C 
R160G 
R160L 
R160V 
R160Y 
RD16OW 
REMR1 
REMR2 
REMR3 
REMR5 
REMR6 
REMR6A 
REMR8 
REMR9 
REMR11 
REMR12 
REM13A 
REM13B 
SEMR4 
SEMR7 
SEMRlO 
SEMR12 



Table 3.3.6 
Malta Drain - 170 

1 00-year, 24-hour Storm Results 

160V 
R160V 
160W 
EMRl3A 
D0160W 
D160W 
R160W 
1 70A 
1708 
MLTl 
RMLTl 
170C 
M LT2 
170D 
M LT3 
RMLT3 
170E 
M LT4 
170F 
R170F 
170G 
MLT4A 
RM LT4A 
170H 
M LT5 
SMLT5 
RMLT5 
1701 1 
DO1 80s 
Dl7911 
R17011 
17012 
MLT6A 
DO1 80R 
DM LT6A 
RMLT6A 
17013 
M LT6 

Existing Condition 
In HEC-1 Run Order 

Peak Time Drainage Unit 
Discharge to Peak Area, in Discharge 

in cds in hours sq miles in cfslsm 

Existing Condition 
In Numerical Order by Operation Type 

HEC-1 Peak Time Drainage Unit 
1 D Discharge to Peak Area, in Discharge 

in cds in hours sq miles in cfslsm 

160V 
160W 
170A 
170B 
170C 
170D 
170E 
170F 
170G 
170H 
17011 
17012 
17013 
D160W 
Dl7911 
DM LT6A 
D0160W 
DO1 80R 
DO1 80s 
EMRl3A 
MLTl 
M LT2 
M LT3 
M LT4 
M LT4A 
M LT5 
M LT6 
M LT6A 
R 160V 
R 160W 
R170F 
R17011 
RMLTl 
RMLT3 
RM LT4A 
RMLT5 
RMLT6A 
SMLT5 



Table 3.3.7 
Colony Wash - 180 

100-year, 24-hour Storm Results 

Existing Condition 
In HEC-1 Run Order 

HEC-1 Peak Time Drainage Unit 
ID Discharge to Peak Area, in Discharge 

in cds in hours sa miles in cfslsm 

185A 
R185A 
185B 
IRWl 
SlRWl 
180A 
R180A 
1808 
I RW2 
R I R W  
186A 
186B 
R186B 
SNBlA 
RSNBlA 
186C 
R186C 
186D 
SNBl 
RSNBl 
186E 
186F 
SNB2 
RSNB2 
186G 
SNB3 
SSNB3 
186H 
160E 
R160E 
SNB4 
RSNB4 
1861 
*SNB5 
187A 
R187A 
187B 
GRSl 
RGRSl 
187C 
R187C 
187D 
*GRS2 
188A 
R188A 

Existing Condition 
In Numerical Order by Operation Type 

HEC-1 Peak Time Drainage Unit 
ID Discharge to Peak Area, in Discharge 

in cds in hours sq miles in cfslsm 



1888 
188C 
SYRl 
RSYCl 
188D 
188E 
SY R2 
RSYC2 
188F 
SY R3 
SSYC3 
RSYC3 
188G 
SY R4 
GRS2 
SGRS2 
187E 
R187E 
187F 
GRS3A 
RGRS3A 
187G 
GRS3 
RGRS3 
187H 
*SNB5 
SNB5 
RSNB5 
1871 
SNB6 
SSNB6 
RSNB6 
180F 
*CLN1 
CLNl 
SCLNl 
180C 
R180C 
180D 
180E 
CLN2 
RCLN2 
180G 
CLN3 
SCLN3 
180H 
R180H 
1801 
R1801 
180J 
CLN4B 
RCLN4B 
180M 
CLN4 
RCLN4 
180N 

1 84A 
1848 
184C 
184D 
184E 
184F 
184G 
184H 
1841 
184J 
184K 
185A 
1858 
186A 
186B 
186C 
186D 
186E 
186F 
186G 
186H 
1861 
187A 
187B 
187C 
187D 
187E 
187F 
187G 
187H 
1871 
188A 
1888 
188C 
188D 
188E 
188F 
188G 
Dl7011 
Dl7011 
Dl7011 
Dl7012 
D l  83K 
D183K 
DFC2 
DFHN 
DM LT6A 
D0183K 
DOFC2 

* CLNl 
CLNl 
CLN2 
CLN3 
CLN4 
CLN4B 
CLN5 
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184C 
184D 
NCLl 
RNCLl 
184E 
NCL2 
SNCL2 
184F 
R184F 
NCL3 
RNCL3 
SNCL3 
1 84A 
R184A 
1848 
NCL4A 
RNCL4A 
NCL4 
RNCL4 
184G 
NCL5 
SNCL5 
184H 
183A 
R183A 
1838 
NCL6A 
SNCL6A 
RNCL6A 
NCL6 
RNCL6 
1841 
NCL7 
SNCL7 
RNCL7 
184J 
NCL8 
SNCL8 
RNCL8 
184K 
NCL9 
RNCL9 
CLN5 
SCLN5 
180K 
R180K 
180L 
CLN6 
RCLN6 
1800 
*CLN7 
182G 
1821 
FC1 
RFCl 
182D 

CLN6 
* CLN7 

CLN7 
* CLN8 

CLN8 
CLN9 

* CLNlO 
* CLNlO 

CLN 10 
CLl  OA 
FC1 
FC2 
FC3 
FC3A 
FC3B 
FC4 
FC5 
FC6 
FC7 
GRSl 

* GRS2 
GRS2 
GRS3 
GRS3A 
lRWl 
IRW2 
LC1 
LC2 
LC3 
M LT6A 
NCLl 
NCL2 
NCL3 
NCL4 
NCL4A 
NCL5 
NCL6 
NCL6A 
NCL7 
NCL8 
NCL9 
SNBl 
SNBlA 
SNB2 
SNB3 
SNB4 

* SNB5 
* SNB5 

SNB5 
SNB6 
SYRl 
SY R2 
SY R3 
SY R4 
R160E 
R17011 
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R182D 
182E 
182F 
FC2 
SFC2 
RFC2 
DOFC2 
DFC2 
182A 
R182A 
1828 
FC3A 
SFC3A 
182C 
FC3B 
RFC3B 
FC3 
RFC4 
182J 
FC4 
SFC4 
DFHN 
183F 
183G 
183H 
LC1 
RLCl 
1831 
183J 
LC2 
SLC2 
RLC2 
183K 
LC3 
D0183K 
D183K 
FC5 
RFC5 
182K 
FC6 
RFC6 
182L 
FC7 
CLN7 
RCLN7 
180P 
*CLN8 
181A 
R181A 
1818 
D183K 
R183K 
R183K 
CLN8 
SCLN8 
180s 

R17011 
R180A 
R180C 
R180H 
R1801 
R180K 
R181A 
R182A 
R182D 
R183A 
R183K 
R183K 
R184A 
R184F 
R185A 
R186B 
R186C 
R187A 
R187C 
R187E 
R188A 
RCLN2 
RCLN4 
RCLN4B 
RCLN6 
RCLN7 
RCLN9 
RCLl OA 
RFCl 
RFC2 
RFC3B 
RFC4 
RFC5 
RFC6 
RGRSl 
RGRS3 
RGRS3A 
RIRW2 
RLCl 
RLC2 
RM LT6A 
RNCLl 
RNCL3 
RNCL4 
RNCL4A 
RNCL6 
RNCL6A 
RNCL7 
RNCL8 
RNCL9 
RSNBl 
RSNBlA 
RSNB2 
RSNB4 
RSNB5 
RSNB6 



17011 
Dl7011 
D l  701 1 
R17011 
CLN9 
RCLN9 
180U 
*CLN 10 
180Q 
180R 
17012 
Dl7011 
R17011 
MLT6A 
D l  7012 
DMLT6A 
RMLT6A 
CLl OA 
RCLl OA 
*CLN10 
180T 
CLNlO 

Existing Condition 
In HEC-1 Run Order 

RSYCl 
RSYC2 
RSYC3 
SCLNl 
SCLN3 
SCLN5 
SCLN8 
SFC2 
SFC3A 
SFC4 
SGRS2 
SlRWl 
SLC2 
SNCL2 
SNCL3 
SNCL5 
SNCL6A 
SNCL7 
SNCL8 
SSNB3 
SSNB6 
SSYC3 

Table 3.3.8 
Panorama Channel - 190 

1 00-year, 24-hour Storm Results 

Existing Condition 
In Numerical Order by Operation Type 

HEC-1 Peak Time Drainage Unit HEC-1 Peak Time Drainage Unit 
ID Discharge to Peak Area, in Discharge ID Discharge to Peak Area, in Discharge 

in cds in hours sq miles in cfslsm in cds in hours sq miles in cfslsm 

182H 
R182H 
190A 
PNRlA 
SPNRlA 
RPNRlA 
190B 
PNRl 
RPNRl 
190C 
PNR2 
RPNR2 
190D 
R190D 
190E 
190F 
190G 
PNR3A 
RPNR3A 
190H 
R190H 



190U 
190V 
PNR1 
PNRlA 
PNR2 
PNR3 
PNR3A 

* PNR4 
PNR4 

* PNR5 
PNR5 
PNR5A 

* PNR6 
PNR6 

* PNR7 
PNR7 
R182H 
R190D 
R190H 
R190K 
R1900 
R190U 
RPNRl 
RPNRlA 
RPNR2 
RPNR3 
RPNR3A 
RPNR4 
RPNR5 
RPNR5A 
RPNR6 
SPNRlA 





Table 3.4.1 
Powder Wash - 1 10 

1 00-year, 6-hour Storm Results 

Future Condition 
In HEC-1 Run Order 

HEC-1 Peak Time Drainage Unit 
ID Discharge to Peak Area, in Discharge 

in cds in hours sq miles in cfslsm 

110A 
1108 
PW1 
RPWl 
110C 
110D 
PW2 

RPW2 
110E 
*PW3 
110F 
110G 
PW3 
RPW3 
110H 
*PW4 
1101 
PW4 
SPW4 
11 OJ 
110K 
R11OK 
110L 
PW5 
RPW5 
110M 
*PW6 
110N 
1100 
PW6 

Future Condition 
In Numerical Order by Operation Type 

HEC-1 Peak Time Drainage Unit 
ID Discharge to Peak Area, in Discharge 

in cds in hours sq miles in cfslsm 

110A 
110B 
110C 
110D 
110E 
110F 
l lOG 
110H 
1101 
110J 
11 OK 
110L 
110M 
110N 
1100 
PW1 
PW2 

* PW3 
PW3 

* PW4 
PW4 
PW5 

* PW6 
PW6 
R l  lOK 
RPWl 
RPW2 
RPW3 
RPW5 
SPW4 



Table 3.4.2 
Cereus Wash - 120 

100-year, 6-hour Storm Results 

120A 
120B 
160A 
R160A 
CERl 
SCERl 
120C 
CER2 
RCER2 
120D 
*CER3 
120H 
R120H 
1201 
CER3A 
SCER3A 
CER3 
SCER3 
RCER3 
120E 
*CER4 
126A 
R126A 
1268 
w 1  
RWWl 
126C 
R126C 
126D 
w 3  
Rww3 
126E 
126F 
w 4  
RWW4 
126G 
126H 
w 5  
RWW5 
1261 
1265 
R126J 
WW6 
R W  
126M 

Future Condition 
In HEC-1 Run Order 

Peak Time Drainage Unit 
Discharge to Peak Area, in Discharge 

in cds in hours sq miles in cfslsm 

Future Condition 
In Numerical Order by Operation Type 

HEC-1 Peak Time Drainage Unit 
ID Discharge to Peak Area, in Discharge 



w 
126K 
R126K 
126L 
WW7 
SWW7 
127A 
127B 
CAPl 
RCAPl 
127C 
127D 
CAP2 
RCAP2 
127E 
127F 
CAP3 
RCAP3 
127G 
CAP4 
SCAP4 
R2CAP4 
1271 
*CAP5 
127H 
CAP5 
RCAP5 
127J 
CAP6 
WW8 
R W 8  
126N 
WW9 
CER4 
RCER4 
120F 
*CER5 
125A 
125B 
CHKl 
RCHKl 
125C 
R125C 
125D 
CHK2 
R2CHK2 
125E 
CHK3 
CER5 
RCER5 
120G 
*CER6 
124A 
124B 
LOG1 
RLOGl 

124E 
125A 
125B 
125C 
125D 
125E 
126A 
126B 
126C 
126D 
126E 
126F 
126G 
126H 
1261 
1265 
126K 
126L 
126M 
126N 
127A 
1278 
127C 
127D 
127E 
127F 
127G 
127H 
1271 
127J 
160A 
D122C 
DO1 22C 
CAPl 
CAP2 
CAP3 
CAP4 

* CAP5 
CAP5 
CAP6 
CERl 
CER2 

* CER3 
CER3 
CER3A 

* CER4 
CER4 

* CER5 
CER5 

* CER6 
CER6 
CER7 
CER7 
CER7A 

* CER8 
CER8 



124D 
*LOG2 
124C 
LOG2 
RLOG2 
124E 
LOG3 
CER6 
RCER6 
120L 
*CER7 
120J 
R120J 
120K 
CER7A 
SCER7A 
RCER7A 
120M 
1238 
S123B 
R123B 
R123B 
CER7 
RCER7 
120N 
*CER8 
123A 
S123A 
123D 
TRVl 
STRVl 
RTRVl 
123C 
S123C 
R123C 
R123C 
CER8 
RCER8 
1200 
S1200 
R1200 
R1200 
120Q 
*CER9 
120P 
S120P 
R120P 
CER9 
SCER9 
120R 
120s 
CERlO 
RCERlO 
120T 
*CER11 
122C 

* CER9 
CER9 
CER10 

* CERl1 
CERl l  

* CER12 
CER12 
CER13 

* CER14 
CER14 
CHKl 
CHK2 
CHK3 
D122C 
LOG 1 

* LOG2 
LOG2 
LOG3 
LSRl 
LSRl B 
LSR2 
LSR2B 
LSR3 
LSR4 
LSR5 
LTD 1 
TRVl 
WW1 
WW3 
w 4  
WW5 
WW6 

V W V 7  
Ww7 
WW8 
WW9 
R120H 
R120J 
R1200 
R1200 
R120P 
R120W 
R121A 
R122C 
R122D 
R122F 
R123B 
R123B 
R123C 
R123C 
R125C 
R126A 
R126C 
R126J 
R126K 
R160A 



DO1 22C 
D l  22C 
R122C 
122E 
LSR2B 
RLSR2B 
122D 
R122D 
122F 
R122F 
122G 
LSR2 
RLSR2 
122A 
D l  22C 
RD122C 
LSRl B 
RLSRl B 
122B 
LSRl 
RLSRl 
122H 
1221 
LSR3 
RLSR3 
122J 
LSR4 
RLS4 
122K 
LSR5 
CERl l  
RCERll  
120U 
*CER12 
121A 
R121A 
1218 
LTDl 
CER12 
RCER13 
120v 
CER13 
SCER13 
RCER13 
120X 
*CER14 
120w 
S120W 
R120W 
CERI 4 

R2CAP4 
R2CHK2 
RCAPl 
RCAP2 
RCAP3 
RCAP5 
RCER2 
RCER3 
RCER4 
RCER5 
RCER6 
RCER7 
RCER7A 
RCER8 
RCERlO 
RCERll 
RCER13 
RCER13 
RCHKl 
RD122C 
RLOGl 
RLOG2 
RLS4 
RLSRl 
RLSRlB 
RLSR2 
RLSR2B 
RLSR3 
RTRVl 
RWWl 
RWW3 
RWW4 
RWW5 
RWW6 
RWW8 
S1200 
S120P 
S120W 
S123A 
S123B 
S123C 
SCAP4 
SCER1 
SCER3 
SCER3A 
SCER7A 
SCER9 
SCER13 
STRVl 
s w  



Future Condition 
In HEC-1 Run Order 

Table 3.4.3 
Cyprus Point Wash - 130 

100-year, 6-hour Storm Results 

Future Condition 
In Numerical Order by Operation Type 

H EC-1 Peak Time Drainage Unit H EC-1 Peak Time Drainage Unit 
ID Discharge to Peak Area, in Discharge ID Discharge to Peak Area, in Discharge 

in cds in hours sq miles in cfslsm 

130A 
1308 
130C 
R130C 
130D 
CP1 
RCPl 
130F 
*CP2 
130E 
CP2 
RCP2 
131A 
CP3 
SCP3 
RCP3 
130G 
CP4 

130A 
1308 
130C 
130D 
130E 
130F 
130G 
131A 
CP1 

* CP2 
CP2 
CP3 
CP4 
R130C 
RCPl 
RCP2 
RCP3 
SCP3 



Table 3.4.4 
Cyprus Point Wash - 130 

1 00-year, 6-hour Storm Results 

- -  - 

130A 
1308 
130C 
R130C 
130D 
CP1 
RCPl 
130F 
*CP2 
130E 
CP2 
RCP2 
131A 
CP3 
SCP3 
RCP3 
130G 
CP4 
RD151 B 
KGT3A 
R151 D 
151E 
*KGT3 
1511 
KGT3 
RKGT3 
151J 
*KGT4 
151H 
R151H 
KGT4 
RKGT4 
151K 
KGT5 
RKGT5 
151L 
KGT6 
15% 
R152A 
152B 
*MNG1 
152C 
MNGl 
RMNGl 
152D 

Future Condition 
In HEC-1 Run Order 

Future Condition 
In Numerical Order by Operation Type 

Peak Time Drainage Unit HEC-1 Peak Time Drainage Unit 
Discharge to Peak Area, in Discharge ID Discharge to Peak Area, in Discharge 

in cds in hours sq miles in cfslsm in cds in hours sq miles in cfslsm 

130A 
130B 
130C 
130D 
130E 
130F 
130G 
131A 
CP1 

* CP2 
CP2 
CP3 
CP4 
R130C 
RCPl 
RCP2 
RCP3 
SCP3 
151C 
151D 
151E 
151F 
151H 
1511 
151 J 
151K 
151L 
152A 
152B 
152C 
152D 
152E 
152F 
D151A 
D l  51A 
D l  51 B 
D151B 
D l  51 F 
D0151A 
DO1 51 B 
DO1 51 F 
JKLl 
JKL2 
JKL3 
JKL4 



*MNG2 
152E 
MNG2 
RMNG2 
152F 
MNG3 
150A 
S150A 
1508 
R150B 
S150B 
JKLl 
RJKLl 
150C 
150D 
J KL2 
RJKL2 
150E 
JKL3 
SJKL3 
150F 
150G 
D151A 
RD151A 
J KL4 
RJKL4 
150H 
JKL5 
RJKL5 
1501 
J KL6 
RJKL6 
150J 
R150J 
150K 
*JKL7 
JKL7 
RJKL7 
150L 
*JKL8 
JKL8 
SJKL8 
RJKL8 
150M 
JKL9 
SJKL9 
150N 
1500 
JKLlO 
RJKLlO 
150P 
JKL11 

JKL5 
J KL6 

* JKL7 
JKL7 

* JKL8 
JKL8 
JKL9 
JKLlO 
JKL l l  
KGTl 
KGT2 

* KGT3 
KGT3 
KGT3A 

* KGT4 
KGT4 
KGT5 
KGT6 

* MNGl 
MNGl 

* MNG2 
MNG2 
MNG3 
R150B 
R150J 
R151A 
R151D 
R151H 
R152A 
RD151A 
RD151 B 
RD151 F 
RJKLl 
RJKLlO 
RJ KL2 
RJKL4 
RJKL5 
RJ KL6 
RJ KL7 
RJKL8 
RKGTl 
RKGT2 
RKGT3 
RKGT4 
RKGT5 
RMNGl 
RMNG2 
S150A 
S150B 
SJKL3 
SJKL8 
SJ KL9 



Table 3.4.5 
Emerald Wash - 160 

1 00-year, 6-hour Storm Results 

Future Condition 
In HEC-1 Run Order 

HEC-1 Peak Time Drainage Unit 
ID Discharge to Peak Area, in Discharge 

in cds in hours sq miles in cfslsm 

160V 
R160V 
160W 
EMR13A 
D0160W 
D160W 
REM13A 
160X 
EMR13B 
REM13B 
160Y 
R160Y 
160Z 
EMR13 
160G 
R160G 
160H 
EMRl 
REMRl 
1601 
160J 
EMR2 
REMR2 
160K 
EMR3 
REMR3 
160M 
*EMR4 
160L 
R160L 
160N 
EMR4 
SEMR4 
160B 
R160B 
160C 
R160C 
EMR5A 
160D 
160F 
EMR5 
REMR5 
1600 
*EMR6 
151F 

Future Condition 
In Numerical Order by Operation Type 

151F 
151 G 
160B 
160C 
160D 
160F 
160G 
160H 
1601 
160J 
160K 
160L 
160M 
160N 
1600 
160P 
160Q 
160R 
160s 
160T 
160U 
160V 
160W 
160X 
160Y 
1602 
160AA 
D l  51 F 
D l  60W 
D l  60W 
D0151F 
D0160W 
EMRl 
EMR2 
EMR3 

* EMR4 
EMR4 
EMR5 
EMR5A 

* EMR6 
EM R6 
EM R6A 
EMR7 
EMR8 
EMR9 

Peak Time Drainage Unit 
Discharge to Peak Area, in Discharge 

in cds in hours sq miles in cfslsm 

6 4.07 0.00 2000 
4 4.07 0.00 1333 

20 4.03 0.01 2000 
46 4.03 0.02 2300 
62 4.13 0.04 1550 
28 4.10 0.02 1400 
44 4.10 0.02 2200 
43 4.07 0.02 21 50 
12 4.03 0.00 2449 
28 4.00 0.01 2800 
82 4.03 0.03 2733 
20 4.03 0.01 2000 

153 4.07 0.06 2550 
70 4.00 0.02 3500 

162 4.07 0.06 2700 
62 4.03 0.02 31 00 
17 4.03 0.01 1700 

137 4.07 0.05 2740 
36 4.00 0.01 3600 
27 4.03 0.01 2700 

181 4.07 0.08 2263 
13 4.03 0.00 2653 
6 4.00 0.00 3000 

74 4.07 0.03 2467 
11 4.03 0.00 2750 

1 22 4.10 0.06 2033 
14 4.03 0.00 2857 
3 4.07 0.00 1000 
4 4.03 0.01 400 

15 4.03 0.01 1500 
3 4.07 0.00 1000 
4 4.03 0.01 400 

84 4.10 0.04 2100 
113 4.03 0.06 1883 
190 4.07 0.08 2375 
336 4.10 0.14 2400 
413 4.07 0.17 2429 
34 1 4.17 0.25 1364 
49 4.13 0.02 2450 

474 4.10 0.32 1481 
480 4.10 0.33 1455 

7 4.13 0.01 700 
508 4.17 0.35 1451 
218 4.93 0.36 606 
310 4.07 0.41 756 



D0151F 
D151F 
R151F 
151G 
EMR6A 
REMR6A 
EM R6 
REMR6 
160P 
EMR7 
SEMR7 
160Q 
D160W 
RD16OW 
EMR8 
REMR8 
160R 
EMR9 
REMR9 
160s 
EMRlO 
SEMRlO 
160T 
EMRl1 
REMRll  
160U 
*EMR12 
EMR12 
SEMR12 
REMR12 
160AA 
EMR13 

EMRlO 
EMR11 

* EMR12 
EMR12 
EMR13 
EMR13 
EMRl3A 
EMRl3B 
R151F 
R160B 
R160C 
R160G 
R160L 
R160V 
R160Y 
RD16OW 
REM13A 
REM13B 
REMRl 
REMR2 
REMR3 
REMR5 
REMR6 
REMR6A 
REMR8 
REMR9 
REMRll  
REMR12 
SEMR4 
SEMR7 
SEMRlO 
SEMR12 



Table 3.4.6 
Malta Drain - 170 

1 00-year, 6-hour Storm Results 

Future Condition 
In HEC-1 Run Order 

HEC-1 Peak Time Drainage Unit 
ID Discharge to Peak Area, in Discharge 

in cds in hours sq miles in cfslsm 

160V 
R160V 
160W 
EMR13A 
D0160W 
D l  60W 
R160W 
170A 
1708 
MLTl 
RMLTl 
170C 
MLT2 
170D 
MLT3 
RMLT3 
170E 
M LT4 
170F 
R170F 
170G 
MLT4A 
RMLT4A 
170H 
MLT5 
SMLT5 
RMLT5 
1701 1 
DO1 80s 
Dl7911 
R17011 
17012 
MLT6A 
DO1 80R 
DM LT6A 
RMLT6A 
17013 
MLT6 

Future Condition 
In Numerical Order by Operation Type 

HEC-1 Peak Time Drainage Unit 
ID Discharge to Peak Area, in Discharge 

in cds in hours sq miles in cfslsm 

160V 
160W 
170A 
170B 
170C 
170D 
170E 
170F 
170G 
170H 
1701 1 
17012 
17013 
D l  60W 
Dl7911 
DMLT6A 
DO1 60W 
D0180R 
DO1 80s 
EMRl3A 
MLTl 
M LT2 
M LT3 
M LT4 
M LT4A 
M LT5 
M LT6 
MLT6A 
R160V 
R160W 
R170F 
R17011 
RMLTl 
RMLT3 
RMLT4A 
RMLT5 
RM LT6A 
SMLT5 



Table 3.4.7 
Colony Wash - 180 

100-year, 6-hour Storm Results 

Future Condition 
In HEC-1 Run Order 

HEC-1 Peak Time Drainage Unit 
ID Discharge to Peak Area, in Discharge 

in cds in hours sa miles in cfslsm 

Future Condition 
In Numerical Order by Operation Type 

HEC-1 Peak Time Drainage Unit 
ID Discharge to Peak Area, in Discharge 

in cds in hours sa miles in cfslsm 

185A 
R 1 85A 
185B 
lRWl 
SlRWl 
180A 
R180A 
1808 
I RW2 
RIRW2 
186A 
186B 
R186B 
SNBlA 
RSNBlA 
186C 
R186C 
186D 
SNBl 
RSNBl 
186E 
186F 
SNB2 
RSNB2 
186G 
SNB3 
SSN B3 
186H 
160E 
R160E 
SNB4 
RSNB4 
1861 
*SNB5 
187A 
R187A 
187B 
GRSl 
RGRSl 
187C 
R187C 
187D 
"GRS2 
188A 
R188A 



1888 
188C 
SYRl 
RSYCl 
188D 
188E 
SY R2 
RSYC2 
188F 
SY R3 
SSYC3 
RSYC3 
188G 
SY R4 
GRS2 
SGRS2 
187E 
R187E 
187F 
GRS3A 
RGRS3A 
187G 
GRS3 
RGRS3 
187H 
*SNB5 
SNB5 
RSNB5 
1871 
SNB6 
SSNB6 
RSNB6 
180F 
*CLNl 
CLNl 
SCLNl 
180C 
R180C 
180D 
180E 
CLN2 
RCLN2 
180G 
CLN3 
SCLN3 
180H 
R180H 
1801 
R1801 
180J 
CLN4B 
RCLN4B 
180M 
CLN4 
RCLN4 
180N 

184A 
1848 
184C 
184D 
184E 
184F 
184G 
184H 
1841 
184J 
184K 
185A 
185B 
186A 
186B 
186C 
186D 
186E 
186F 
186G 
186H 
1861 
187A 
187B 
187C 
187D 
187E 
187F 
187G 
187H 
1871 
188A 
188B 
188C 
188D 
188E 
188F 
188G 
Dl7011 
Dl7011 
Dl7011 
D l  7012 
D183K 
D l  83K 
DFC2 
DFHN 
DM LT6A 
DO1 83K 
DOFC2 

* CLNl 
CLNl 
CLN2 
CLN3 
CLN4 
CLN4B 
CLN5 



184C 
184D 
NCLl 
RNCLl 
184E 
NCL2 
SNCL2 
184F 
R184F 
NCL3 
RNCL3 
SNCL3 
1 84A 
R184A 
184B 
NCL4A 
RNCL4A 
NCL4 
RNCL4 
184G 
NCL5 
SNCL5 
184H 
183A 
R183A 
1838 
NCL6A 
SNCL6A 
RNCL6A 
NCL6 
RNCL6 
1841 
NCL7 
SNCL7 
RNCL7 
1845 
NCL8 
SNCL8 
RNCL8 
184K 
NCL9 
RNCL9 
CLN5 
SCLN5 
180K 
R180K 
180L 
CLN6 
RCLN6 
1800 
*CLN7 
182G 
1821 
FC1 
RFC1 
182D 

CLN6 
* CLN7 

CLN7 
* CLN8 

CLN8 
CLN9 

* CLNlO 
* CLNlO 

CLN10 
CL l  OA 
FC1 
FC2 
FC3 
FC3A 
FC3B 
FC4 
FC5 
FC6 
FC7 
GRSl 

* GRS2 
GRS2 
GRS3 
GRS3A 
iRWl 
I RW2 
LC1 
LC2 
LC3 
MLT6A 
NCL1 
NCL2 
NCL3 
NCL4 
NCL4A 
NCL5 
NCL6 
NCL6A 
NCL7 
NCL8 
NCL9 
SNBl 
SNBlA 
SNB2 
SNB3 
SNB4 

* SNB5 
* SNB5 

SNB5 
SNB6 
SYRl 
SY R2 
SY R3 
SY R4 
R160E 
R17011 



R182D 
182E 
182F 
FC2 
SFC2 
RFC2 
DOFC2 
DFC2 
182A 
R182A 
1828 
FC3A 
SFC3A 
182C 
FC3B 
RFC3B 
FC3 
RFC4 
1825 
FC4 
SFC4 
DFHN 
183F 
183G 
183H 
LC1 
RLCl 
1831 
183J 
LC2 
SLC2 
RLC2 
183K 
LC3 
DO1 83K 
D183K 
FC5 
RFC5 
182K 
FC6 
RFC6 
182L 
FC7 
CLN7 
RCLN7 
180P 
*CLN8 
181A 
R181A 
181B 
D l  83K 
R183K 
R183K 
CLN8 
SCLN8 
180s 

R17011 
R180A 
R180C 
R180H 
R1801 
R180K 
R181A 
R182A 
R182D 
R183A 
R183K 
R183K 
R184A 
R184F 
R185A 
R186B 
R186C 
R187A 
R187C 
R187E 
R188A 
RCLN2 
RCLN4 
RCLN4B 
RCLN6 
RCLN7 
RCLN9 
RCLl OA 
RFCl 
RFC2 
RFC3B 
RFC4 
RFC5 
RFC6 
RGRSl 
RGRS3 
RGRS3A 
RIRW2 
RLC 1 
RLC2 
RM LT6A 
RNCLl 
RNCL3 
RNCL4 
RNCL4A 
RNCL6 
RNCL6A 
RNCL7 
RNCL8 
RNCL9 
RSNBl 
RSNBlA 
RSNB2 
RSNB4 
RSNBS 
RSNB6 



17011 
Dl7011 
Dl7011 
R17011 
CLN9 
RCLN9 
180U 
*CLN10 
180Q 
180R 
17012 
Dl7011 
R17011 
MLT6A 
Dl7012 
DMLT6A 
RMLT6A 
CLl OA 
RCLl OA 
*CLN10 
180T 
CLNlO 

RSYCl 
RSYC2 
RSYC3 
SCLNl 
SCLN3 
SCLN5 
SCLN8 
SFC2 
SFC3A 
SFC4 
SGRS2 
SIRW1 
SLC2 
SNCL2 
SNCL3 
SNCL5 
SNCL6A 
SNCL7 
SNCL8 
SSNB3 
SSNB6 
SSYC3 



Table 3.4.8 
Panorama Channel - 190 

1 00-year, 6-hour Storm Results 

Future Condition 
In HEC-1 Run Order 

Future Condition 
In Numerical Order by Operation Type 

HEC-1 Peak Time Drainage Unit HEC-1 Peak Time Drainage Unit 
ID Discharge to Peak Area, in Discharge ID Discharge to Peak Area, in Discharge 

in c d s  in hours sq miles in cfslsm in cds in hours sq miles in cfstsm 

182H 
S182H 
R182H 
190A 
PNRlA 
SPNRlA 
RPNRlA 
190B 
PNRl 
RPNRl 
190C 
PNR2 
RPNR2 
190D 
R190D 
190E 
190F 
190G 
PNR3A 
RPNR3A 
190H 
R190H 
1901 
190J 
PN R3 
RPNR3 
190K 
R190K 
190L 
*PNR4 
190M 
190N 
PN R4 
RPNR4 
1900 
R1900 
190P 
PN R5A 
RPNR5A 
190Q 
*PNR5 
190R 
PN R5 
RPNR5 
190s 

182H 
190A 
190B 
190C 
190D 
190E 
190F 
190G 
190H 
1901 
190J 
190K 
190L 
190M 
190N 
1900 
190P 
190Q 
190R 
190s 
190T 
190U 
190V 
PNRl 
PNRlA 
PNR2 
PNR3 
PNR3A 

* PNR4 
PNR4 

* PNRS 
PNR5 
PNR5A 

* PNR6 
PNR6 

* PNR7 
PNR7 
R182H 
R190D 
R190H 
R190K 
R1900 
R190U 
RPNRl 
RPNRIA 



RPNR2 
RPNR3 
RPNR3A 
RPNR4 
RPNR5 
RPNR5A 
RPNR6 
S182H 
SPNRlA 





Table 3.5.1 
Powder Wash - 11 0 

1 00-year, 6-hour Storm Results 

Futlire Condition 
In HEC-1 Run Order 

Future Condition 
In Numerical Order by Operation Type 

HEC-1 Peak Time Drainage Unit HEC-1 Peak Time Drainage Unit 
ID Discharge to Peak Area, in Discharge ID Discharge to Peak Area, in Discharge 

in cds in hours sq miles in cfslsm in cdi in hours sq miles in cfslsm 

1lOA 
1108 
PWI 
RPWl 
110C 
110D 
PW2 
RPW2 
110E 
*PW3 
110F 
110G 
PW3 
RPW3 
110H 
*PW4 
1101 
PW4 
SPW4 
I lOJ 
110K 
R11OK 
110L 
PW5 
RPW5 
110M 
*PW6 
110N 
1100 
PW6 

110A 
110B 
110C 
110D 
110E 
110F 
110G 
110H 
1101 
110J 
110K 
110L 
110M 
110N 
1100 
PW1 
P W  
PW3 

* PW3 
PW4 

* PW4 
PW5 
PW6 

* PW6 
RllOK 
RPWl 
RPW2 
RPW3 
RPW5 
SPW4 



Table 3.5.2 
Cereus Wash - 120 

100-year, 24-hour Storm Results 

120A 
1208 
160A 
R160A 
CERl 
SCERl 
120C 
CER2 
RCER2 
120D 
*CER3 
120H 
R120H 
1201 
CER3A 
SCER3A 
CER3 
SCER3 
RCER3 
120E 
*CER4 
126A 
R126A 
126B 
w 1  
RWWl 
126C 
R126C 
126D 
w 3  
RWW3 
126E 
126F 
w 4  
RWW4 
126G 
126H 
WW5 
RWW5 
1261 
126J 
R126J 
W 6  
RWWG 
126M 

Existing Condition 
In HEC-1 Run Order 

Peak Time Drainage Unit 
Discharge to Peak Area, in Discharge 

in cds in hours sq miles in cfslsm 

19 4.08 0.02 950 
73 4.08 0.05 1460 
12 4.00 0.01 1200 
11 4.08 0.01 1100 

1 02 4.08 0.08 1275 
89 4.17 0.08 1113 
8 4.00 0.01 1600 

94 4.17 0.08 1175 
88 4.25 0.08 1100 
94 4.08 0.07 1343 

163 4.08 0.15 1087 
6 4.08 0.01 1200 
5 4.08 0.01 1000 
9 4.00 0.01 900 

15 4.08 0.01 1500 
7 4.33 0.01 700 

163 4.08 0.16 1019 
160 4.17 0.16 1000 
156 4.25 0.16 975 
20 4.08 0.02 1000 

170 4.25 0.18 944 
11 4.00 0.01 1100 
9 4.17 0.01 900 

26 4.08 0.02 1300 
34 4.08 0.03 1133 
33 4.17 0.03 1100 

124 4.17 0.14 886 
117 4.25 0.14 836 
38 4.08 0.03 1267 

176 4.17 0.20 880 
169 4.25 0.20 845 
120 4.08 0.09 1333 
85 4.08 0.05 1700 

205 4.08 0.15 1367 
173 4.25 0.15 1153 
159 4.08 0.14 1136 
27 4.08 0.02 1350 

484 4.25 0.50 968 
460 4.25 0.50 920 
127 4.08 0.08 1588 

2 4.08 0.00 1000 
2 4.08 0.00 1000 

514 4.25 0.58 886 
503 4.33 0.58 867 
32 4.08 0.03 1067 

Existing Condition 
In Numerical Order by Operation Type 

Peak Time Drainage Unit 
Discharge to Peak Area, in Discharge 

in cds in hours sq miles in cfslsm 

19 4.08 0.02 950 
73 4.08 0.05 1460 
8 4.00 0.01 1600 

94 4.08 0.07 1343 
20 4.08 0.02 1000 
33 4.00 0.02 1650 
55 4.08 0.04 1375 
6 4.08 0.01 1200 
9 4.00 0.01 900 
5 4.08 0.01 500 

40 4.08 0.03 1333 
56 4.08 0.04 1400 
44 4.08 0.04 1100 
72 4.00 0.04 1800 
15 4.00 0.01 1500 
57 4.00 0.03 1900 
54 4.08 0.04 1350 
16 4.08 0.01 1600 
10 4.08 0.01 1000 
3 4.00 0.00 1500 

34 4.00 0.02 1700 
15 4.00 0.01 1500 
10 4.00 0.01 2000 
32 4.00 0.02 1600 
56 4.08 0.05 1120 
20 4.08 0.02 1000 
23 4.08 0.02 1150 
6 1 4.00 0.03 2033 
22 4.00 0.01 2200 
45 4.08 0.03 1500 
5 1 4.00 0.03 1700 
13 4.08 0.01 1300 
43 4.00 0.02 2150 
10 4.00 0.01 1000 
10 4.08 0.01 1000 
33 4.08 0.03 1100 
4 4.08 0.00 1333 

98 4.08 0.08 1225 
27 4.00 0.02 1350 
6 4.00 0.00 2000 
9 4.08 0.01 900 

96 4.08 0.07 1371 
76 4.00 0.04 1900 
25 4.08 0.02 1250 
9 4.08 0.01 900 



w 
126K 
R126K 
126L 
WW7 
SWW7 
127A 
1278 
CAP 1 
RCAPl 
127C 
127D 
CAP2 
RCAP2 
127E 
127F 
CAP3 
RCAP3 
127G 
CAP4 
SCAP4 
R2CAP4 
1271 
*CAP5 
127H 
CAP5 
RCAP5 
127J 
CAP6 
WW8 
RWW8 
126N 
WW9 
CER4 
RCER4 
120F 
*CER5 
125A 
125B 
CHKl 
RCHKl 
125C 
R125C 
125D 
CHK2 
R2CHK2 
125E 
CHK3 
CER5 
RCER5 
120G 
"CER6 
124A 
1248 
LOG 1 
RLOGl 

124E 
125A 
1258 
125C 
125D 
125E 
126A 
126B 
126C 
126D 
126E 
126F 
126G 
126H 
1261 
126J 
126K 
126L 
126M 
126N 
127A 
127B 
127C 
127D 
127E 
127F 
127G 
127H 
1271 
1275 
160A 
D122C 
D l  22C 
DO1 22C 
CAP I 
CAP2 
CAP3 
CAP4 

* CAP5 
CAP5 
CAP6 
CERl 
CERlO 

* CER11 
CERll 

* CER12 
CER12 
CER13 

* CER14 
CER14 
CER2 

* CER3 
CER3 
CER3A 

* CER4 
CER4 



124D 
*LOG2 
124C 
LOG2 
RLOG2 
124E 
LOG3 
CER6 
RCER6 
120L 
*CER7 
120J 
R120J 
120K 
CER7A 
SCER7A 
RCER7A 
120M 
1238 
S123B 
R123B 
R123B 
CER7 
RCER7 
120N 
*CER8 
123A 
S123A 
123D 
TRVl 
RTRVl 
123C 
S123C 
R123C 
R123C 
CER8 
RCER8 
1200 
S1200 
R1200 
R1200 
120Q 
*CER9 
120P 
S120P 
R120P 
CER9 
SCER9 
120R 
120s 
CERlO 
RCERlO 
120T 
*CER11 
122C 
DO1 22C 

* CER5 
CER5 

* CER6 
CER6 

* CER7 
CER7 
CER7A 

* CER8 
CER8 

* CER9 
CER9 
CHKl 
CHK2 
CHK3 
LOG 1 

* LOG2 
LOG2 
LOG3 
LSRl 
LSRl B 
LSR2 
LSR2B 
LSR3 
LSR4 
LSR5 
LTD 1 
TRVl 
WW1 
WW3 
WW4 
WW5 
WW6 

* w  
w 
WW8 
WW9 
R120H 
R120J 
R1200 
R1200 
R120P 
R120W 
R121A 
R122C 
R122D 
R122F 
R123B 
R123B 
R123C 
R123C 
R125C 
R126A 
R126C 
R126J 
R126K 
R160A 



D122C 
R122C 
122E 
LSR2B 
RLSR2B 
122D 
R122D 
122F 
R122F 
122G 
LSR2 
RLSR2 
122A 
D122C 
RD122C 
LSRl B 
RLSRl B 
122B 
LSRl 
RLSRl 
122H 
1221 
LSR3 
RLSR3 
122J 
LSR4 
RLS4 
122K 
LSR5 
C E R l l  
RCERl 1 
120U 
"CER12 
121A 
R121A 
121 B 
LTD 1 
CER12 
RCER13 
120v 
CER13 
RCER13 
120X 
"CER14 
120W 
S120W 
R120W 
CER14 

R2CAP4 
R2CHK2 
RCAP 1 
RCAP2 
RCAP3 
RCAP5 
RCER10 
RCERll  
RCER13 
RCER13 
RCER2 
RCER3 
RCER4 
RCER5 
RCER6 
RCER7 
RCER7A 
RCER8 
RCHKl 
RD122C 
RLOGl 
RLOG2 
RLS4 
RLSRl 
RLSRl B 
RLSR2 
RLSR2B 
RLSR3 
RTRVl 
RWWl 
RWW3 
RWW4 
RWW5 
RWW6 
RWW8 
51200 
S120P 
S120W 
S123A 
S123B 
S123C 
SCAP4 
SCERl 
SCER3 
SCER3A 
SCER7A 
SCER9 
SWW7 



Existing Condition 
In HEC-1 Run Order 

Table 3.5.3 
Cyprus Point Wash - 130 

100-year, 24-hour Storm Results 

Existing Condition 
In Numerical Order by Operation Type 

HEC-1 Peak Time Drainage Unit HEC-1 Peak Time Drainage Unit 
ID Discharge to Peak Area, in Discharge ID Discharge to Peak Area, in Discharge 

in cds in hours sq miles in cfslsm in cds in hours sq miles in cfslsm 

130A 
1308 
130C 
R130C 
130D 
CP1 
RCPl 
130F 
*CP2 
130E 
CP2 
RCP2 
131A 
CP3 
SCP3 
RCP3 
130G 
CP4 

130A 
130B 
130C 
130D 
130E 
130F 
130G 
131A 
CP1 

* CP2 
CP2 
CP3 
CP4 
R130C 
RCPl 
RCP2 
RCP3 
SCP3 



Table 3.5.4 
Jacklin Wash - 150 

100-year, 24-hour Storm Results 

151A 
D0151A 
D151A 
R151A 
151B 
DO1 51 B 
Dl51 B 
KGTl 
RKGTl 
151C 
KGT2 
RKGT2 
151D 
151F 
DO1 51 F 
Dl51 F 
RD151 F 
D151B 
RD151 B 
KGT3A 
R151D 
151E 
*KGT3 
1511 
KGT3 
RKGT3 
151 J 
*KGT4 
151H 
R151H 
KGT4 
RKGT4 
151K 
KGT5 
RKGT5 
151L 
KGT6 
152A 
R152A 
1528 
*IO4NG1 
152C 
MNGl 
RMNGl 
152D 

Existing Condition 
In HEC-1 Run Order 

Existing Condition 
In Numerical Order by Operation Type 

Peak Time Drainage Unit HEC-1 Peak Time Drainage Unit 
Discharge to Peak Area, in Discharge ID Discharge to Peak Area, in Discharge 

in cds in hours sq miles in cfslsm in cds in hours sq miles in cfslsm 

150A 
1508 
150C 
150D 
150E 
150F 
150G 
150H 
1501 
150J 
150K 
150L 
150M 
150N 
1500 
150P 
151A 
1518 
151 C 
151D 
151E 
151F 
151 H 
1511 
151 J 
151K 
151L 
152A 
152B 
152C 
152D 
152E 
152F 
D l  51A 
D l  51A 
D l  51 B 
D l  51 B 
D l  51 F 
D0151A 
D0151B 
DO1 51 F 
JKLl 
JKL2 
JKL3 
J KL4 

3-7 1 



*MNG2 
152E 
MNG2 
RMNG2 
152F 
MNG3 
150A 
S150A 
150B 
R150B 
S150B 
JKLl 
RJKLl 
150C 
150D 
J KL2 
RJKL2 
150E 
JKL3 
SJKL3 
150F 
150G 
D151A 
RD151A 
J KL4 
RJKL4 
150H 
J KL5 
RJKL5 
1501 
J KL6 
RJKL6 
1505 
R150J 
150K 
*JKL7 
J KL7 
RJ KL7 
150L 
*JKL8 
JKL8 
S J KL8 
RJKL8 
150M 
JKL9 
SJKL9 
150N 
1500 
JKLIO 
RJKLlO 
150P 
JKLl l  

JKL5 
J KL6 

* JKL7 
JKL7 

* JKL8 
J KL8 
JKL9 
JKLlO 
JKLl l  
KGTl 
KGT2 

* KGT3 
KGT3 
KGT3A 

* KGT4 
KGT4 
KGT5 
KGT6 

* MNGl 
MNGl 

* MNG2 
MNG2 
MNG3 
R150B 
R150J 
R151A 
R151D 
R151H 
R152A 
RD151A 
RD151 B 
RD151 F 
RJKLl 
RJKLlO 
RJKL2 
R J KL4 
RJKL5 
RJ KL6 
RJ KL7 
RJKL8 
RKGTl 
RKGT2 
RKGT3 
RKGT4 
RKGT5 
RMNGl 
RMNG2 
S150A 
S150B 
SJKL3 
SJKL8 
SJKL9 



Table 3.5.5 
Emerald Wash - 160 

1 00-year, 24-hour Storm Results 

Existing Condition 
In HEC-1 Run Order 

HEC-1 Peak Time Drainage Unit 
ID Discharge to Peak Area, in Discharge 

in cds in hours sq miles in cfslsm 

160V 
R160V 
160W 
EMR13A 
D0160W 
D160W 
REM13A 
160X 
EMR13B 
REM13B 
160Y 
R160Y 
160Z 
EMR13 
160G 
R160G 
160H 
EMRl 
REMRl 
1601 
160J 
EMR2 
REMR2 
160K 
EMR3 
REMR3 
160M 
*EMR4 
160L 
R160L 
160N 
EM R4 
SEMR4 
160B 
R160B 
160C 
R160C 
EMR5A 
160D 
160F 
EMR5 
REMR5 
1600 
*EMR6 
151F 

Existing Condition 
In Numerical Order by Operation Type 

HEC-1 Peak Time Drainage Unit 
ID Discharge to Peak Area, in Discharge 

in cds in hours sq miles in cfslsm 

151F 
151G 
160AA 
160B 
160C 
160D 
160F 
160G 
160H 
1601 
160J 
160K 
160L 
160M 
160N 
1600 
160P 
160Q 
160R 
160s 
160T 
160U 
160V 
160W 
160X 
160Y 
160Z 
D151F 
D160W 
D160W 
D0151F 
DO1 60W 
EMRl 
EMR2 
EMR3 

* EMR4 
EMR4 
EMR5 
EMR5A 

* EMR6 
EMR6 
EMR6A 
EMR7 
EMR8 
EMR9 



DO1 51 F 
D151F 
R151F 
151G 
EMR6A 
REMR6A 
EM R6 
REMR6 
160P 
EMR7 
SEMR7 
160Q 
D160W 
RD16OW 
EMR8 
REMR8 
160R 
EMR9 
REMR9 
160s 
EMRlO 
SEMRlO 
160T 
EMR11 
REMR11 
160U 
*EMR12 
EMR12 
SEMR12 
REMRl2 
160AA 
EMR13 

EMRlO 
EMR11 

* EMR12 
EMR12 
EMR13 
EMR13 
EMRl3A 
EMRI 3B 
R151 F 
R160B 
R160C 
R160G 
R160L 
R160V 
R160Y 
RD16OW 
REMRl 
REMR2 
REMR3 
REMR5 
REMR6 
REMR6A 
REMR8 
REMR9 
REMRll  
REMR12 
REM13A 
REM13B 
SEMR4 
SEMR7 
SEMRlO 
SEMR12 



Table 3.5.6 
Malta Drain - 170 

100-year, 24-hour Storm Results 

Existing Condition 
In HEC-1 Run Order 

HEC-1 Peak Time Drainage Unit 
ID Discharge to Peak Area, in Discharge 

in cds in hours sq miles in cfslsm 

160V 
R160V 
160W 
EMR13A 
D0160W 
D160W 
R160W 
170A 
170B 
MLTl 
RMLTI 
170C 
MLT2 
170D 
MLT3 
RMLT3 
170E 
M LT4 
170F 
R170F 
170G 
MLT4A 
RMLT4A 
170H 
M LT5 
SMLT5 
RMLT5 
1701 1 
DO1 80s 
Dl7911 
R17011 
17012 
MLT6A 
DO1 80R 
DMLT6A 
RMLT6A 
17013 
M LT6 

Existing Condition 
In Numerical Order by Operation Type 

HEC-1 Peak Time Drainage Unit 
ID Discharge to Peak Area, in Discharge 

in cds in hours sq miles in cfslsm 

160V 
160W 
170A 
170B 
170C 
170D 
170E 
170F 
170G 
170H 
17011 
17012 
17013 
D160W 
D l  791 1 
DMLT6A 
DO 160W 
DO1 80R 
DO1 80s 
EMRl3A 
M LTl 
MLT2 
M LT3 
M LT4 
MLT4A 
MLT5 
MLT6 
MLT6A 
R160V 
R160W 
R170F 
R17011 
RMLTl 
RMLT3 
RM LT4A 
RMLT5 
RM LT6A 
SMLT5 



Table 3.5.7 
Colony Wash - 180 

1 00-year, 24-hour Storm Results 

Existing Condition 
In HEC-1 Run Order 

Peak Time Drainage Unit 
Discharge to Peak Area, in Discharge 

in cds in hours sa miles in cfslsm 

185A 
R185A 
185B 
lRWl 
SlRWl 
180A 
R180A 
1808 
IRW2 
RIRW2 
1 86A 
186B 
R186B 
SNBlA 
RSNBl 
186C 
R186C 
186D 
SNBl 
RSNBl 
186E 
186F 
SNB2 
RSNB2 
186G 
SNB3 
SSNB3 
186H 
160E 
R160E 
SNB4 
RSNB4 
1861 
'SN B5 
187A 
R187A 
1878 
GRSl 
RGRSl 
187C 
R187C 
187D 
"GRS2 
188A 
R188A 

Existing Condition 
In Numerical Order by Operation Type 

HEC-1 Peak Time Drainage Unit 
ID Discharge to Peak Area, in Discharge 

in cds in hours sq miles in cfslsrn 



1888 
188C 
SYRl 
RSYCl 
188D 
188E 
SY R2 
RSYC2 
188F 
SY R3 
SSYC3 
RSYC3 
188G 
SY R4 
GRS2 
SGRS2 
187E 
R187E 
187F 
GRS3A 
RGRS3A 
187G 
GRS3 
RGRS3 
187H 
*SNBS 
SNB5 
RSNB5 
1871 
SNB6 
SSNB6 
RSNB6 
180F 
*CLN1 
CLNl 
SCLNl 
180C 
R180C 
180D 
180E 
CLN2 
RCLN2 
180G 
CLN3 
SCLN3 
180H 
R180H 
1801 
R1801 
1805 
CLN4B 
RCLN4B 
180M 
CLN4 
RCLN4 
180N 

1 84A 
1848 
184C 
184D 
184E 
184F 
184G 
184H 
1841 
184J 
184K 
185A 
185B 
186A 
186B 
186C 
186D 
186E 
186F 
186G 
186H 
1861 
187A 
1878 
187C 
187D 
187E 
187F 
187G 
187H 
1871 
188A 
188B 
188C 
188D 
188E 
188F 
188G 
Dl7011 
Dl7011 
Dl7011 
D l  7012 
D183K 
D183K 
DFC2 
DFHN 
DMLTGA 
D0183K 
DOFC2 

* CLNl 
CLNl 
CLN2 
CLN3 
CLN4 
CLN4B 
CLN5 



184C 
184D 
NCLl 
RNCLl 
184E 
NCL2 
SNCL2 
184F 
R184F 
NCL3 
RNCL3 
SNCL3 
184A 
R184A 
1848 
NCL4A 
RNCL4A 
NCL4 
RNCL4 
184G 
NCL5 
SNCL5 
184H 
183A 
R183A 
1838 
NCL6A 
SNCL6A 
RNCL6A 
NCL6 
RNCL6 
1841 
NCL7 
SNCL7 
RNCL7 
184J 
NCL8 
RNCL8 
184K 
NCL9 
RNCL9 
CLN5 
SCLN5 
180K 
R180K 
180L 
CLN6 
RCLN6 
1800 
*CLN7 
182G 
1821 
FC1 
RFCl 
182D 
R182D 

CLN6 
* CLN7 

CLN7 
* CLN8 

CLN8 
CLN9 

* CLNlO 
* CLNlO 

CLNlO 
CL l  OA 
FC 1 
FC2 
FC3 
FC3A 
FC3B 
FC4 
FC5 
FC6 
FC7 
GRSl 

* GRS2 
GRS2 
GRS3 
GRS3A 
I RW1 
I RW2 
LC1 
LC2 
LC3 
MLT6A 
NCLl 
NCL2 
NCL3 
NCL4 
NCL4A 
NCL5 
NCL6 
NCL6A 
NCL7 
NCL8 
NCL9 
SNBl 
SNBlA 
SNB2 
SNB3 
SNB4 

* SNB5 
SNB5 
SNB5 
SNB6 
SYRl 
SY R2 
SY R3 
SY R4 
R160E 
R17011 



182E 
182F 
FC2 
SFC2 
RFC2 
DOFC2 
DFC2 
182A 
R182A 
1828 
FC3A 
SFC3A 
182C 
FC3B 
RFC3B 
FC3 
RFC3 
182J 
FC4 
SFC4 
DFHN 
183F 
183G 
183H 
LC1 
RLCl 
1831 
183J 
LC2 
SLC2 
RLC2 
183K 
LC3 
DO1 83K 
D183K 
FC5 
RFC5 
182K 
FC6 
RFC6 
182L 
FC7 
CLN7 
RCLN7 
180P 
*CLN8 
181A 
R181A 
1818 
D183K 
R183K 
R183K 
CLN8 
SCLN8 
180s 
1 701 1 

R17011 
R180A 
R180C 
R180H 
R1801 
R180K 
R181A 
R182A 
R182D 
R183A 
R183K 
R183K 
R184A 
R184F 
R185A 
R186B 
R186C 
R187A 
R187C 
R187E 
R188A 
RCLN2 
RCLN4 
RCLN4B 
RCLN6 
RCLN7 
RCLN9 
RCLlOA 
RFCl 
RFC2 
RFC3 
RFC3B 
RFC5 
RFC6 
RGRS1 
RGRS3 
RGRS3A 
RI RW2 
RLCl 
RLC2 
RMLT6A 
RNCLl 
RNCL3 
RNCL4 
RNCL4A 
RNCL6 
RNCL6A 
RNCL7 
RNCL8 
RNCL9 
RSNBl 
RSNBlA 
RSNB2 
RSNB4 
RSNB5 
RSNB6 



Dl7011 
Dl7011 
R17011 
CLN9 
RCLN9 
180U 
*CLN10 
180Q 
180R 
17012 
Dl7011 
R17011 
MLT6A 
Dl7012 
DMLT6A 
RMLT6A 
CLl OA 
RCL1 OA 
*CLNlO 
180T 
CLNlO 

RSYCl 
RSYC2 
RSYC3 
SCLNl 
SCLN3 
SCLN5 
SCLN8 
SFC2 
SFC3A 
SFC4 
SGRS2 
SlRWl 
SLC2 
SNCL2 
SNCL3 
SNCL5 
SNCL6A 
SNCL7 
SSNB3 
SSNB6 
SSYC3 



Table 3.5.8 
Panorama Channel - 190 

100-year, 24-hour Storm Results 

Existing Condition 
In HEC-1 Run Order 

HEC-1 Peak Time Drainage Unit 
ID Discharge to Peak Area, in Discharge 

in cds in hours sq miles in cfslsm 

182H 
S182H 
R182H 
1 90A 
PNRlA 
SPNRlA 
RPNRlA 
190B 
PNRl 
RPNRl 
190C 
PNR2 
RPNR2 
190D 
R190D 
190E 
190F 
190G 
PNR3A 
RPNR3A 
190H 
R190H 
1901 
190J 
PNR3 
RPNR3 
190K 
R190K 
190L 
*PNR4 
190M 
190N 
PNR4 
RPNR4 
1900 
R1900 
190P 
PNR5A 
RPNR5A 
190Q 
*PNR5 
190R 
PNR5 
RPNR5 
190s 

Existing Condition 
In Numerical Order by Operation Type 

HEC-1 Peak Time Drainage Unit 
ID Discharge to Peak Area, in Discharge 

in cds in hours sq miles in cfslsm 

182H 
190A 
190B 
190C 
190D 
190E 
190F 
190G 
190H 
1901 
190J 
190K 
190L 
190M 
190N 
1900 
190P 
190Q 
190R 
190s 
190T 
190U 
190V 
PNRl 
PNRlA 
PNR2 
PNR3 
PNR3A 

* PNR4 
PNR4 

* PNR5 
PNR5 
PNRSA 

* PNRG 
PNRG 

* PNR7 
PNR7 
R182H 
R190D 
R190H 
R190K 
R1900 
R190U 
RPNRl 
RPNRlA 



RPNR2 
RPNR3 
RPNR3A 
RPNR4 
RPNR5 
RPNR5A 
RPNR6 
S182H 
SPNRIA 



FOUNTAIN HILLS SOUTH 
FLOODPLAIN DELINEATION STUDY 

FCD 92-05 

SECTION 6: REFERENCE MATERIALS 

6.1 Other Published Flood Studies 

There are no other significant published flood studies of record. 

6.2 Previous FEMA Studies 

There are no previous FEAM studies for the study watershed. 

6.3 Other Applicable Studies 

Refer to Sections 6.5. 

6.4 Published and Unpublished Historical Flood Information 

There is no significant historical flood information of record for this watershed. 
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2. Flood Control District of Maricopa County, Hydrologic Design Manual for 
Maricopa County, Arizona, Vol. ?-Hydrology, Undated. 
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Hills, Scale I " = 200: Contour Interval= 2 feef, 1991. 
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Topographic Maps, Scale 1:24,000, Contour lnterval - 20 Feet, Sawik 
Mountain, Maricopa County, Arizona. 1964, 1982 photo revised. 
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Topographic Maps, Scale 1:24,000, Contour Interval - 20 Feet, Granite Reef 
Dam, Maricopa County, Arizona. 1964, 1974 photo revised. 

6. U.S. Department of Agriculture, Soil Conservation Service, Soil Survey of 
Aguila-Carefree Area, April 1986. 

7. U.S. Department of Commerce, National Oceanic and Atmospheric 
Administration, National Weather Service, Precipitation-Frequency Atlas of 
the Western United States, Volume VIIl - Arizona, 1973. 
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Page A-1 Fountain Hills South Floodplain Delineation Study (FCDMC 92-05) 

A. 1 Watershed Parameters - Powder Wash (1 10) 

April 1995 

BASIN 
NUMBER 

110A 
1108 
11OC 
110D 
110E 
110F 
110G 
110H 
1101 
110J 
110K 
110L 
110M 
1 ION 
1100 

TOTAL 

Set 
# 
21 
20 
23 
26 
25 

380 
24 
28 
27 
34 
16 
29 
38 
35 
36 
15 

BASIN AREA 
Acres Sq. Miles 

14.01 0.022 
23.13 0.036 
2.74 0.004 

45.15 0.071 
15.85 0.025 
4.88 0.008 
4.06 0.006 

19.95 0.031 
12.66 0.020 
4.32 0.007 
7.85 0.012 

15.17 0.024 
19.99 0.031 
9.84 0.015 
2.28 0.004 

201.87 0.32 

BASIN LENGTH 
Feet Miles 

1750 0.33 
2125 0.40 
688 0.13 

2113 0.40 
1250 0.24 
975 0.18 
625 0.12 

2113 0.40 
1665 0.32 
913 0.17 
788 0.15 

2088 0.40 
1825 0.35 
1688 0.32 
550 0.10 

BASIN ELEVATION 
Highest Lowest Change 

1938 1688 250 
1970 1688 282 
1798 1676 122 
1930 1676 254 
1846 1655 191 
1814 1655 159 
1780 1655 125 
1655 1614 41 
1701 1614 87 
1692 1620 72 
1718 1634 84 
1796 1622 174 
1620 1581 39 
1641 1581 60 
1591 1581 10 

SLOPE 
FtlFt FVMi 
0.143 754.3 
0.133 700.7 
0.177 936.3 
0.120 634.7 
0.153 806.8 
0.163 861.0 
0.200 1056.0 
0.019 102.5 
0.052 275.9 
0.079 416.4 
0.107 562.8 
0.083 440.0 
0.021 112.8 
0.036 187.7 
0.018 96.0 

ADJ. 
FVMi 

324 
327 
347 
320 
333 
340 
357 - 
254 
290 
308 
294 - 

- - 

Land 
Type 

C 
C 
C 
C 
C 
C 
C 

Camp. 
C 
B 
A 
B 

Camp. 
B 

Camp. 

Kb 

0.121 
0.1 16 
0.139 
0.109 
0.120 
0.133 
0.135 
0.096 
0.122 
0.071 
0.034 
0.064 
0.056 
0.066 
0.065 



Page A-2 Fountain Hills South Floodplain Delineation Study (FCDMC 92-05) 

A.2 Watershed Parameters - Cereus Wash (120) 

April 1995 

BASIN 
NUMBER 

120A 
160A 
1208 
120C 
120D 
120E 
120F 
120G 
120H 
1201 
1205 
120K 
120L 
120M 
120N 
1200 
120P 
1204 
120R 
120s 
120T 
120U 
120V 
120W 
120X 

121A 
121B 

Set 
# 
131 
134 
130 
129 
227 
226 
294 

11 
107 
228 
230 
295 
37 

NIS 
39 

288 
287 
49 
48 

265 
53 
51 
52 

286 
284 

43 
44 

BASIN AREA 
Acres Sq. Miles 

10.17 0.016 
3.71 0.006 

33.86 0.053 
3.43 0.005 

44.03 0.069 
11.61 0.018 
13.76 0.022 
23.45 0.037 
3.47 0.005 
4.61 0.007 
3.60 0.006 

21.51 0.034 
23.22 0.036 
25.60 0.040 
28.26 0.044 
5.06 0.008 

18.04 0.028 
22.46 0.035 
7.69 0.012 
4.23 0.007 
1.27 0.002 

12.06 0.019 
6.43 0.010 
3.51 0.005 

10.49 0.016 

31.85 0.050 
12.67 0.020 

BASIN LENGTH 
Feet Miles 

2575 0.49 
700 0.13 

2475 0.47 
913 0.17 

2965 0.56 
2475 0.47 
1675 0.32 
2025 0.38 
1613 0.31 
975 0.18 

1675 0.32 
2275 0.43 
2050 0.39 
3700 0.70 
2500 0.47 
700 0.13 
700 0.13 

2150 0.41 
1713 0.32 
1125 0.21 
550 0.10 

1350 0.26 
1075 0.20 
440 0.08 

1070 0.20 

2775 0.53 
2300 0.44 

Land 
Type 

B 
B 
C 

Comp. 
B 
B 
B 
C 
B 
C 
B 
C 
C 
B 
B 
B 
C 
B 
B 
B 
C 
B 
C 
B 
B 

B 
B 

Kb 

0.066 
0.072 
0.1 12 
0.086 
0.057 
0.065 
0.064 
0.1 16 
0.073 
0.133 
0.072 
0.1 17 
0.1 16 
0.061 
0.060 
0.070 
0.1 19 
0.061 
0.068 
0.071 
0.147 
0.065 
0.1 30 
0.073 
0.066 

0.059 
0.065 

BASIN ELEVATION 
Highest Lowest Change 

1902 1776 126 
1916 1879 37 
1884 1754 130 
1832 1779 53 
1777 1690 87 
1728 1654 74 
1690 1634 56 
1776 1617 159 
1832 1758 74 
1763 1695 68 
1763 1739 24 
1755 1652 103 
1780 1599 181 
1710 1599 111 
1599 1512 87 
1610 1592 18 
1685 1586 99 
1593 1552 41 
1590 1560 30 
1582 1560 22 
1566 1542 24 
1574 1536 38 
1610 1532 78 
1555 1541 14 
1550 1518 32 

1592 1549 43 
1584 1536 48 

SLOPE . 
FtlFt FtlMi 
0.049 258.4 
0.053 279.1 
0.053 277.3 
0.058 306.5 
0.029 154.9 
0.030 157.9 
0.033 176.5 
0.079 414.6 
0.046 242.2 
0.070 368.2 
0.014 75.7 
0.045 239.1 
0.088 466.2 
0.030 158.4 
0.035 183.7 
0.026 135.8 
0.141 746.7 
0.019 100.7 
0.018 92.5 
0.020 103.3 
0.044 230.4 
0.028 148.6 
0.073 383.1 
0.032 168.0 
0.030 157.9 

0.015 81.8 
0.021 110.2 

ADJ. 
FtlMi 

245 
256 
255 
266 

- 
- 
- 
290 
235 
283 

- 
232 
297 

- 
- 
- 
326 

- 
- 
- 
226 

- 
286 

- 
- 

- 
- 



Page A-3 Fountain Hills South Floodplain Delineation Study (FCDMC 92-05) 

A.2 Watershed Parameters - Cereus Wash (120) 

April 1995 

BASIN 
NUMBER 

122A 
122B 
122C 
122D 
122E 
122F 
122G 
122H 
1221 
1223 
122K 

123A 
1238 
123C 
1230 

124A 
124B 
124C 
124D 
124E 

125A 
1258 
125C 
125D 
125E 

126A 

BASIN LENGTH 
Feet Miles 

2525 0.48 
1688 0.32 
1175 0.22 
1963 0.37 
1750 0.33 
1563 . 0.30 
1563 0.30 
863 0.16 

1013 0.19 
1963 0.37 
950 0.18 

2800 0.53 
1380 0.26 
360 0.07 

2130 0.40 

3350 0.63 
1600 0.30 
1963 0.37 
1050 0.20 
2338 0.44 

3825 0.72 
3875 0.73 
1825 0.35 
1100 0.21 
2175 0.41 

1075 0.20 

Set 
# 
32 
42 
3 1 
33 
30 
40 
41 
46 
47 
45 
50 

291 
New 
New 
289 

18 
14 
17 
13 
12 

19 
5 

15 
22 
10 

3 

BASIN AREA 
Acres Sq. Miles 

13.00 0.020 
21.68 0.034 
9.22 0.014 

20.47 0.032 
20.48 0.032 
6.56 0.010 

14.09 0.022 
3.94 0.006 
4.79 0.007 

15.83 0.025 
2.16 0.003 

47.98 0.075 
11.89 0.019 
2.19 0.003 
6.49 0.010 

45.33 0.071 
27.36 0.043 
12.92 0.020 
5.77 0.009 

32.74 0.051 

49.55 0.077 
72.25 0.113 
19.24 0.030 
11.33 0.018 
29.86 0.047 

4.19 0.007 

BASIN ELEVATION 
Highest Lowest Change 

1666 1591 75 
1612 1571 41 
1797 1629 168 
1628 1583 45 
1772 1599 173 
1689 1590 99 
1610 1576 34 
1586 1562 24 
1576 1562 14 
1590 1554 36 
1554 1542 12 

1745 1596 149 
1745 1625 120 
1698 1618 80 
1744 1589 155 

1970 1658 312 
1788 1658 130 
1774 1646 128 
1746 1646 100 
1814 1617 197 

1968 1686 282 
1875 1686 189 
1812 1682 130 
1686 1685 1 
1685 1634 51 

2010 1980 30 

SLOPE 
Ft/Ft FtlMi 
0.030 156.8 
0.024 128.2 
0.143 754.9 
0.023 121.0 
0.099 522.0 
0.063 334.4 
0.022 114.9 
0.028 146.8 
0.014 73.0 
0.018 96.8 
0.013 66.7 

0.053 281.0 
0.087 459.1 
0.222 1173.3 
0.073 384.2 

0.093 491.7 
0.081 429.0 
0.065 344.3 
0.095 502.9 
0.084 444.9 

0.074 389.3 
0.049 257.5 
0.071 376.1 
0.001 4.8 
0.023 123.8 

0.028 147.3 

ADJ. 
Ft/Mi - - 

329 - 
305 
275 

- 
- 
- 
- 
- 
256 
296 
367 
286 

301 
293 
277 
303 
295 

287 
243 
285 - 

- 
- 

Land 
Type 

B 
B 
C 
B 
C 
C 
A 
B 
B 
B 
B 

C 
C 
C 
C 

C 
C 
C 
C 
C 

C 
C 
C 
B 
B 

B 

Kb 

0.065 
0.062 
0.126 
0.062 
0.1 17 
0.130 
0.033 
0.072 
0.071 
0.064 
0.075 

0.1 08 
0.123 
0.141 
0.130 

0.1 09 
0.1 14 
0.122 
0.131 
0.1 12 

0.108 
0.104 
0.1 18 
0.066 
0.060 

0.071 



Page A-4 Fountain Hills South Floodplain Delineation Study (FCDMC 92-05) 

A.2 Watershed Parameters - Cereus Wash (120) 

April 1995 

BASIN 
NUMBER 

1268 
126C 
1260 
126E 
126F 
126G 
126H 
1261 
126J 
126K 
126L 
126M 
126N 

127A 
127B 
127C 
127D 
127E 
127F 
127G 
127H 
1271 
127J 

TOTAL 

Set 
# 
148 
297 
140 
296 
145 
144 
139 
138 
133 
132 
224 
225 

9 

1 
6 
3 
2 

221 
223 
222 

4 
7 
8 

76 

BASIN AREA 
Acres Sq. Miles 

13.34 0.021 
90.75 0.142 
18.16 0.028 
57.87 0.090 
35.21 0.055 
86.87 0.136 
12.74 0.020 
52.28 0.082 

1.59 0.002 
7.61 0.012 

15.01 0.023 
16.25 0.025 
49.06 0.077 

18.22 0.028 
24.85 0.039 
27.06 0.042 
15.51 0.024 
66.11 0.103 
93.91 0.147 
36.34 0.057 
11.26 0.018 
6.59 0.010 

20.56 0.032 
1678.47 2.623 

BASIN LENGTH 
Feet Miles 

2465 0.47 
5200 0.98 
1700 0.32 
2900 0.55 
2200 0.42 
4550 0.86 
1513 0.29 
2525 0.48 
800 0.15 

1900 0.36 
2050 0.39 
1900 0.36 
3550 0.67 

1900 0.36 
1800 0.34 
2063 0.39 
1575 0.30 
3500 0.66 
4300 0.81 
2138 0.40 
1425 0.27 
1875 0.36 
2075 0.39 

BASIN ELEVATION 
Highest Lowest Change 

1987 1897 90 
2110 1831 279 
1924 1794 130 
2080 1900 180 
2150 1900 250 
2140 1770 370 
1909 1770 139 
1888 1735 153 
1908 1887 21 
1891 1788 103 
1846 1724 122 
1837 1712 125 
1930 1654 276 

1920 1764 156 
1940 1764 176 
1878 1734 144 
1852 1734 118 
2080 1776 304 
2160 1776 384 
1906 1746 160 
1940 1725 215 
1835 1725 110 
1942 1700 242 

SLOPE 
FUFt FUMi 
0.037 192.8 
0.054 283.3 
0.076 403.8 
0.062 327.7 
0.1 14 600.0 
0.081 429.4 
0.092 485.1 
0.061 319.9 
0.026 138.6 
0.054 286.2 
0.060 314.2 
0.066 347.4 
0.078 410.5 

0.082 433.5 
0.098 516.3 
0.070 368.6 
0.075 395.6 
0.087 458.6 
0.089 471.5 
0.075 395.1 
0.151 796.6 
0.059 309.8 
0.117 615.8 

ADJ. 
FUMi - 

257 
289 
273 
311 
293 
300 
271 - 
259 
269 
278 
290 

293 
305 
283 
288 
296 
297 
288 
329 
269 
313 

Land 
Type 

B 
C 
C 
C 
C 
C 
C 
C 
B 
B 
C 
C 
C 

C 
C 
C 
C 
C 
C 
C 
C 
B 
C 

Kb 

0.065 
0.101 
0.119 
0.106 
0.1 11 
0.102 
0.122 
0.107 
0.077 
0.068 
0.121 
0.120 
0.108 

0.118 
0.115 
0.1 14 
0.120 
0.104 
0.101 
0.1 11 
0.124 
0.069 
0.1 17. 



Page A-5 Fountain Hills South Floodplain Delineation Study (FCDMC 92-05) 

A.3 Watershed Parameters - Cyprus Point Wash (1 30) 

April 1995 

BASIN 
NUMBER 

130A 
130B 
130C 
130D 
130E 
130F 
130G 

, 131A 
TOTAL 

Set 
# 
281 
292 
290 
292 
272 
282 
260 

271 
8 

BASIN AREA 
Acres Sq. Miles 

4.94 0.008 
20.07 0.031 
2.99 0.005 
2.60 0.004 
2.83 0.004 

24.94 0.039 
7.27 0.01 1 

31.51 0.049 
97.14 0.152 

BASIN LENGTH 
Feet Miles 

2235 0.42 
1450 0.27 
1565 0.30 
1775 0.34 
1550 0.29 
2250 0.43 
900 0.17 

2480 0.47 

BASIN ELEVATION 
Highest Lowest Change 

1699 1604 95 
1701 1606 95 
1729 1699 30 
1702 1604 98 
1619 1538 81 
1634 1539 95 
1526 1499 27 

1654 1522 132 

SLOPE 
FVFt FVMi 
0.043 224.4 
0.066 345.9 
0.019 101.2 
0.055 291.5 
0.052 275.9 
0.042 222.9 
0.030 158.4 

0.053 281.0 

ADJ. 
FVMi 

221 
277 

- 
262 
254 
221 

- 

256 

Land 
Type 

B 
Comp. 

A 
B 
B 
C 
B 

C 

Kb 

0.070 
0.112 
0.037 
0.074 
0.074 
0.115 
0.068 

0.1 13 



Page A-6 Fountain Hills South Floodplain Delineation Study (FCDMC 92-05) 

A.4 Watershed Parameters - Jacklin Wash (1 50) 

April 1995 

BASIN 
NUMBER 

150A 
150B 
150C 
150D 
150E 
150F 
150G 
1 SOH 
1501 
150J 
150K 
150L 
150M 
150N 
1500 
1 SOP 

151A 
1518 
151C 
151D 
151 E 
151F 
151G 
151H 
1511 
1515 
151 K 
151L 

Set 
# 
108 
109 
106 
110 
229 
91 
92 
83 

293 
8 1 
73 
72 
55 
56 
54 
75 

111 
87 
84 

112 
88 

113 
90 
89 
85 
86 
76 
58 

BASIN ELEVATION 
Highest Lowest Change 

1824 1754 70 
1817 1758 59 
1758 1664 94 
1831 1664 167 
1748 1662 86 
1742 1676 66 
1784 1676 108 
1784 1634 150 
1740 1544 196 
1741 1550 191 
1603 1536 67 
1551 1514 37 
1534 1502 32 
1517 1510 7 
1531 1510 21 
1512 1496 16 

1798 1783 15 
1783 1748 35 
1748 1715 33 
1794 1700 94 
1748 1590 158 
1778 1726 52 
1726 1710 16 
1710 1627 83 
1715 1585 130 
1652 1586 66 
1642 1555 87 
1621 1522 99 

BASIN AREA 
Acres Sq. Miles 

6.23 0.010 
2.22 0.003 

14.34 0.022 
35.10 0.055 
12.78 0.020 
2.87 0.004 
3.49 0.005 

20.66 0.032 
75.18 0.117 
6.67 0.010 
5.88 0.009 
6.67 0.010 

14.98 0.023 
0.58 0.001 
2.83 0.004 
0.83 0.001 

1.82 0.003 
3.37 0.005 
3.48 0.005 

24.79 0.039 
42.44 0.066 

1.98 0.003 
1.75 0.003 
3.43 0.005 
4.11 0.006 
2.20 0.003 

20.91 0.033 
33.57 0.052 

SLOPE 
FtlFt FtlMi 
0.051 271.2 
0.064 336.8 
0.057 300.8 
0.052 273.4 
0.086 454.1 
0.080 422.4 
0.062 325.9 
0.080 422.4 
0.043 225.0 
0.051 268.9 
0.060 314.5 
0.026 137.1 
0.026 137.9 
0.013 67.2 
0.018 94.4 
0.046 241.4 

0.020 103.5 
0.024 126.6 
0.024 128.1 
0.054 287.7 
0.042 219.5 
0.042 221.8 
0,010 51.2 
0.042 219.1 
0.083 438.6 
0.120 633.6 
0.066 346.7 
0.044 232.3 

BASIN LENGTH 
Feet Miles 

1363 0.26 
925 0.18 

1650 0.31 
3225 0.61 
1000 0.19 
825 0.16 

1750 0.33 
1875 0.36 
4600 0.87 
3750 0.71 
1125 0.21 
1425 0.27 
1225 0.23 
550 0.10 

1175 0.22 
350 0.07 

765 0.14 
1460 0.28 
1360 0.26 
1725 0.33 
3800 0.72 
1238 0.23 
1650 0.31 
2000 0.38 
1565 0.30 
550 0.10 

1325 0.25 
2250 0.43 

ADJ. 
FtlMi 

252 
275 
264 
253 
296 
291 
273 
291 
223 
251 
269 - 

- 
- 
- 
233 

- 
- 
- 
259 
218 
220 - 
218 
294 
315 
278 
227 

Land 
Type 

B 
B 
B 

Comp. 
B 
B 
B 
B 
C 
B 
B 
B 
B 
A 
B 
C 

A 
A 
A 

Comp. 
B 
B 
A 
B 
B 
B 

Comp. 
Comp. 

Kb 

0.069 
0.075 
0.064 
0.1 16 
0.065 
0.074 
0.073 
0.062 
0.1 03 
0.069 
0.069 
0.069 
0.064 
0.042 
0.074 
0.1 52 

0.038 
0.037 
0.037 
0.100 
0.058 
0.076 
0.038 
0.073 
0.072 
0.075 
0.086 
0.082 



Page A-7 Fountain Hills South Floodplain Delineation Study (FCDMC 92-05) 

A.4 Watershed Parameters - Jacklin Wash (1 50) 

April 1995 

BASIN 
NUMBER 

1 52A 
1528 
152C 
1520 
152E 
152F 

TOTAL 

BASIN AREA 
Acres Sq. Miles 

25.37 0.040 
10.02 0.016 
8.45 0.013 

11.56 0.018 
11.20 0.017 
9.13 0.014 

430.88 0.673 

Set 
# 
82 
79 
80 
77 
78 
74 
34 

Kb 

0.1 15 
0.125 
0.127 
0.123 
0.124 
0.126 

BASIN LENGTH 
Feet Miles 

1925 0.36 
1365 0.26 
1238 0.23 
1600 0.30 
1650 0.31 
1425 0.27 

BASIN ELEVATION 
Highest Lowest Change 

1766 1626 140 
1704 1590 114 
1717 1590 127 
1671 1565 106 
1691 1565 126 
1632 1536 96 

SLOPE 
FtlFt FtlMi 
0.073 384.0 
0.084 441.0 
0.103 541.6 
0.066 349.8 
0.076 403.2 
0.067 355.7 

ADJ. 
FtlMi 

286 
294 
307 
279 
289 
280 

Land 
Type 

C 
C 
C 
C 
C 
C 
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A.5 Watershed Parameters - Emerald Wash (160) 

April 1995 

BASIN 
NUMBER 

160A 
160B 
160C 
160D 
160E 
160F 
160G 
160H 
1601 
160J 
160K 
160L 
160M 
160N 
1600 
160P 
160Q 
160R 
160s 
160T 
160U 
160V 
160W 
160X 
160Y 
160Z 

160AA 
TOTAL 

Set 
# 

135 
127 
128 
123 
115 
147 
141 
126 
121 
125 
122 
124 
116 
114 
100 
99 
95 
93 
94 
59 

104 
101 
96 
6 1 
60 
57 
26 

BASIN AREA 
Acres Sq. Miles 

BASIN LENGTH 
Feet Miles 

4.21 0.007 
10.35 0.016 
26.37 0.041 
2.63 0.004 

11.46 0.018 
14.52 0.023 
13.07 0.020 
3.49 0.005 
5.20 0.008 

17.75 0.028 
4.81 0.008 

37.90 0.059 
13.97 0.022 
41.67 0.065 
14.53 0.023 
3.79 0.006 

33.63 0.053 
6.83 0.01 1 
5.65 0.009 

49.43 0.077 
2.89 0.005 
1.26 0.002 

18.31 0.029 
2.59 0.004 

38.76 0.061 
3.36 0.005 

388.43 0.607. - 

BASIN ELEVATION 
Highest Lowest Change 

1213 0.23 
1765 0.33 
4163 0.79 
1125 0.21 
3900 0.74 
2800 0.53 
3225 0.61 
938 0.18 
525 0.10 

1300 0.25 
1300 0.25 
2300 0.44 
1238 0.23 
2425 0.46 
1350 0.26 
1000 0.19 
2113 0.40 
800 0.15 

1025 0.19 
3865 0.73 
1165 0.22 
600 0.11 

1665 0.32 
850 0.16 

4500 0.85 
838 0.16 

SLOPE 
FtlFt FtlMi 

this basin is now 
1902 1877 25 
1873 1822 51 
1877 1710 167 
1871 1821 50 
1844 1710 134 
2020 1950 70 
1958 1861 97 
1876 1821 55 
1859 1821 38 
1850 1740 110 
1844 1792 52 
1832 1690 142 
1794 1698 96 
1750 1637 113 
1718 1628 90 
1717 1631 86 
1717 1594 123 
1651 1584 67 
1664 1595 69 
1642 1516 126 
1759 1729 30 
1736 1717 19 
1726 1640 86 
1572 1539 33 
1672 1523 149 
1535 1509 26 

ADJ. 
FVMi 

part of the Cereus 
0.021 108.8 
0.029 152.6 
0.040 211.8 
0.044 234.7 
0.034 181.4 
0.025 132.0 
0.030 158.8 
0.059 309.6 
0.072 382.2 
0.085 446.8 
0.040 211.2 
0.062 326.0 
0.078 409.4 
0.047 246.0 
0.067 352.0 
0.086 454.1 
0.058 307.4 
0.084 442.2 
0.067 355.4 
0.033 172.1 
0.026 136.0 
0.032 167.2 
0.052 272.7 
0.039 205.0 
0.033 174.8 
0.031 163.8 

Land 
Type 

Kb 

Wash Watershed - 
- 
211 
228 - 

- 
- 
268 
286 
295 
211 
273 
290 
236 
279 
296 
267 
294 
280 - 

- 
- 
252 
205 - 

- 

(120) 
A 
A 

Comp. 
B 

Camp. 
B 
A 

Comp. 
B 
C 
B 
C 
B 
C 
C 
B 
C 
B 
B 
B 
A 
A 
C 
B 
B 
B 

0.036 
0.034 
0.102 
0.074 
0.051 
0.064 
0.033 
0.123 
0.070 
0.1 19 
0.071 
0.111 
0.064 
0.1 10 
0.121 
0.072 
0.1 12 
0.069 
0.070 
0.057 
0.037 
0.039 
0.1 18 
0.074 
0.058 
0.073 



Page A-9 Fountain Hills South Floodplain Delineation Study (FCDMC 92-05) April 1995 

A.6 Watershed Parameters - Malta Drain (170) 

BASIN 
NUMBER 

170A 
1708 
170C 
170D 
170E 
170F 
170G 
170H 
1701-1 
1701-2 
1701-3 
TOTAL 

Set 
# 
103 
102 
98 
97 
69 
64 
63 
62 

65C 
65C 
65C 

11 

BASIN AREA 
Acres Sq. Miles 

15.08 0.024 
2.24 0.004 

21.63 0.034 
4.54 0.007 

60.94 0.095 
11.46 0.018 
1.84 0.003 
5.98 0.009 

14.16 0.022 
7.57 0.012 
3.91 0.006 

149.33 0.233 

BASIN LENGTH 
Feet Miles 

1450 0.27 
550 0.10 

2225 0.42 
1500 0.28 
4250 0.80 
1500 0.28 
1200 0.23 
665 0.13 

2225 0.42 
1700 0.32 
1200 0.23 

BASIN ELEVATION 
Highest Lowest Change 

1761 1688 73 
1729 1685 44 
1729 1632 97 
1730 1631 99 
1665 1534 131 
1588 1546 42 
1606 1536 70 
1544 1522 22 
1662 1597 65 
1597 1553 44 
1553 1509 44 

SLOPE 
FtlFt FtlMi 
0.050 265.8 
0.080 422.4 
0.044 230.2 
0.066 348.5 
0.031 162.7 
0.028 147.8 
0.058 308.0 
0.033 174.7 
0.029 154.2 
0.026 136.7 
0.037 193.6 

ADJ. 
FtlMi 

248 
291 
226 
279 

- 
- 
267 

- 
- 
- 
- 

Land 
Type 

B 
B 
B 
B 
B 
B 
B 
B 
B 
A 
B 

Kb 

0.064 
0.075 
0.062 
0.071 
0.055 
0.065 
0.076 
0.069 
0.064 
0.035 
0.072 



Page A-10 Fountain Hills South Floodplain Delineation Study (FCDMC 92-05) 

A.7 Watershed Parameters - Colony Wash (1 80) 

April 1995 

Kb 

0.063 
0.063 
0.069 
0.076 
0.065 
0.1 08 
0.1 18 
0.122 
0.075 
0.062 
0.063 
0.068 
0.073 
0.1 15 
0.065 
0.069 
0.062 
0.063 
0.032 
0.033 
0.065 

0.057 
0.064 

0.059 
0.061 
0.064 
0.056 

Land 
Type 

B 
B 
B 
B 
B 
C 
C 
C 
B 
B 
B 
B 
B 
C 
B 
B 
B 
B 
A 
A 
B 

B 
B 

B 
B 
B 
B 

ADJ. 
FtlMi 

269 
236 
295 
260 
265 
265 
230 
217 - 

- 
- 
276 
264 
228 - 

- 
- 
- 
- 
- 
- 

- 
- 

- 
- 
- 
- 

SLOPE 
FtlFt FtlMi 
0.059 312.7 
0.047 246.0 
0.084 442.5 
0.055 289.5 
0.057 302.6 
0.057 301.1 
0.045 238.1 
0.041 218.4 
0.036 192.6 
0.031 166.1 
0.033 174.4 
0.064 340.0 
0.056 297.9 
0.044 233.6 
0.032 170.8 
0.028 150.1 
0.028 145.2 
0.025 131.4 
0.029 151.6 
0.014 76.0 
0.020 107.5 

0.012 62.0 
0.018 94.9 

0.028 145.2 
0.021 112.2 
0.025 132.0 
0.028 148.5 

BASIN ELEVATION 
Highest Lowest Change 

1806 1684 122 
1970 1670 300 
1812 1724 88 
1735 1663 72 
1759 1663 96 
1784 1650 134 
1692 1617 75 
1729 1638 91 
1721 1690 31 
1729 1648 81 
1673 1602 71 
1661 1595 66 
1720 1629 91 
1663 1590 73 
1613 1560 53 
1574 1547 27 
1594 1528 66 
1570 1528 42 
1616 1555 61 
1543 1516 27 
1556 1515 41 

1600 1573 27 
1587 1547 40 

1702 1647 55 
1650 1599 51 
1649 1594 55 
1724 1635 89 

BASIN LENGTH 
Feet Miles 

2060 0.39 
6438 1.22 
1050 0.20 
1313 0.25 
1675 0.32 
2350 0.45 
1663 0.31 
2200 0.42 
850 0.16 

2575 0.49 
2150 0.41 
1025 0.19 
1613 0.31 
1650 0.31 
1638 0.31 
950 0.18 

2400 0.45 
1688 0.32 
2125 0.40 
1875 0.36 
2013 0.38 

2300 0.44 
2225 0.42 

2000 0.38 
2400 0.45 
2200 0.42 
3165 0.60 

BASIN AREA 
Acres Sq. Miles 

15.92 0.025 
18.50 0.029 
6.55 0.010 
2.09 0.003 

11.91 0.019 
47.27 0.074 
18.67 0.029 
13.39 0.021 
2.30 0.004 

21.81 0.034 
18.54 0.029 
8.00 0.013 
3.14 0.005 

26.20 0.041 
12.08 0.019 
6.82 0.01 1 

20.22 0.032 
17.38 0.027 
22.24 0.035 
14.56 0.023 
12.40 0.019 

50.62 0.079 
13.77 0.022 

32.23 0.050 
24.78 0.039 
14.26 0.022 
60.37 0.094 

BASIN 
NUMBER 

180A 
180B 
180C 
18OD 
180E 
180F 
180G 
180H 
1801 
180J 
180K 
180L 
180M 
180N 
1800 
180P 
180Q 
180R 
180s 
180T 
180U 

181A 
1818 

182A 
182B 
182C 
182D 

Set 
# 
240 
239 
199 
241 
105 
117 
243 
244 
189 
187 
183 
252 
251 
245 
248 
246 
66 
67 

247 
68 

253 

169 
178 

193 
173 
175 
194 



Page A-1 1 Fountain Hills South Floodplain Delineation Study (FCDMC 92-05) 

A.7 Watershed Parameters - Colony Wash (1 80) 

April 1995 

BASIN 
NUMBER 

182E 
182F 
182G 
182H 
1821 
182J 
182K 
182L 

183A 
1838 
183C 
183D 
183E 
183F 
183G 
183H 
1831 
1835 
183K 

184A 
1848 
184C 
184D 
184E 
184F 
184G 
184H 
1841 

Set 
# 
171 
172 
188 

170 
174 
182 
180 

203 
196 

191 
192 
186 
176 
177 
181 

215 
206 
198 
205 
204 
202 
201 
195 
190 

, BASIN AREA 
Acres Sq. Miles 

40.90 0.064 
9.62 0.015 

30.85 0.048 

25.58 0.040 
9.53 0.015 

15.33 0.024 
3.34 0.005 

27.76 0.043 
26.16 0.041 

BASIN LENGTH 
Feet Miles 

2600 0.49 
2550 0.48 
3910 0.74 

3080 0.58 
1700 0.32 
1025 0.19 
710 0.13 

1975 0.37 
1825 0.35 

Sub-Basins 183C, 1830, & 183E are now part of the Fountain Hills 

BASIN ELEVATION 
Highest Lowest Change 

1645 1594 51 
1647 1594 53 
1685 1601 84 

31.32 0.049 
59.32 0.093 
11.54 0.018 
36.70 0.057 
3.19 0.005 
1.21 0.002 

12.34 0.019 
14.97 0.023 
8.70 0.014 
4.77 0.007 

69.68 0.109 
4.39 0.007 

34.08 0.053 
7.64 0.012 

20.14 0.031 

SLOPE 
FtlFt FtlMi 
0.020 103.6 
0.021 109.7 
0.021 113.4 

3000 0.57 
3625 0.69 
1275 0.24 
2540 0.48 
730 0.14 
530 0.10 

1975 0.37 
3330 0.63 
1480 0.28 
2225 0.42 
5625 1.07 
1990 0.38 
2175 0.41 
1865 0.35 
2060 0.39 

this basin is now part of the Panorama Channel Watershed (190) 

ADJ. 
FffMi - - 

- 

1650 1601 49 
1596 1578 18 
1597 1574 23 
1584 1560 24 

1902 1765 137 
1804 1722 82 

1741 1645 96 
1724 1645 79 
1694 1643 51 
1650 1600 50 
1610 1599 11 
1599 1584 15 

2066 1979 87 
1988 1812 176 
1884 1772 112 
1910 1770 140 
2006 1740 266 
1900 1780 120 
1823 1692 131 
1764 1704 60 
1725 1657 68 

Land 
Type 

B 
B 
B 

0.016 84.0 
0.011 55.9 
0.022 118.5 
0.034 178.5 

0.069 366.3 
0.045 237.2 

0.032 169.0 
0.022 115.1 
0.040 211.2 
0.020 103.9 
0.015 79.6 
0.028 149.4 

0.044 232.6 
0.053 279.1 
0.076 399.6 
0.063 332.2 
0.047 249.7 
0.060 318.4 
0.060 318.0 
0.032 169.9 
0.033 174.3 

Kb 

0.058 
0.066 
0.060 

- 
- 
- 
- 
283 
229 

- 
- 
211 

- 
- 
- 

227 
256 
289 
274 
239 
271 
270 - - 

B 
B 
B 
B 

B 
C 

B 
B 
B 
B 
A 
A 

B 
B 
B 
B 
C 
B 
C 
B 
B 

0.061 
0.067 
0.064 
0.073 

0.060 
0.1 15 

0.059 
0.056 
0.065 
0.058 
0.037 
0.039 

0.065 
0.064 
0.067 
0.071 
0.104 
0.071 
0.1 12 
0.068 
0.062_ 
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A.7 Watershed Parameters - Colony Wash (1 80) 

April 1995 

BASIN 
NUMBER 

184J 
184K 

185A 
185B 

186A 
186B 
186C 
186D 
186E 
186F 
186G 
186H 
1861 

187A 
187B 
187C 
1870 
187E 
187F 
187G 
187H 
1871 

188A 
1888 
188C 
188D 

Set 
# 
185 
184 

207 
242 

220 
219 
146 
231 
142 
143 
136 
137 
120 

232 
233 
235 
234 
3 
236 
237 
119 
118 

214 
213 
218 
212 

BASIN AREA 
Acres Sq. Miles 

5.19 0.008 
2.29 0.004 

26.09 0.041 
52.04 0.081 

63.10 0.099 
3.18 0.005 

10.80 0.017 
51.74 0.081 
22.94 0.036 
18.35 0.029 
42.45 0.066 
15.82 0.025 
18.37 0.029 

5.54 0.009 
5.19 0.008 
7.60 0.012 

45.11 0.070 
0.000 

2.13 0.003 
27.24 0.043 
2.81 0.004 

15.30 0.024 

5.60 0.009 
42.50 0.066 
14.00 0.022 
35.26 0.055 

BASIN LENGTH 
Feet Miles 

1000 0.19 
560 0.11 

2715 0.51 
3925 0.74 

3400 0.64 
700 0.13 

2000 0.38 
3950 0.75 
1863 0.35 
2025 0.38 
3125 0.59 
4350 0.82 
1780 0.34 

600 0.11 
1000 0.19 
1213 0.23 
3980 0.75 
1668 0.32 
1725 0.33 
4800 0.91 
675 0.13 

1330 0.25 

1320 0.25 
2440 0.46 
1790 0.34 
2930 0.55 

BASIN ELEVATION 
Highest Lowest Change 

1685 1630 55 
1649 1600 49 

1980 1820 160 
1854 1662 192 

2190 1978 212 
2112 2076 36 
2030 1918 112 
2075 1867 208 
1924 1784 140 
1890 1784 106 
1912 1722 190 
1890 1739 151 
1822 1685 137 

1891 1859 32 
1904 1849 55 
1903 1828 75 
1904 1696 208 
1905 1845 60 
1845 1716 129 
1984 1705 279 
1728 1685 43 
1810 1680 130 

2071 1974 97 
2072 1846 226 
2034 1846 188 
2050 1769 281 

SLOPE 
FtlFt FtlMi 
0.055 290.4 
0.088 462.0 

0.059 311.2 
0.049 258.3 

0.062 329.2 
0.051 271.5 
0.056 295.7 
0.053 278.0 
0.075 396.8 
0.052 276.4 
0.061 321.0 
0.035 183.3 
0.077 406.4 

0.053 281.6 
0.055 290.4 
0.062 326.5 
0.052 275.9 
0.036 189.9 
0.075 394.9 
0.058 306.9 
0.064 336.4 
0.098 516.1 

0.073 388.0 
0.093 489.0 
0.105 554.5 
0.096 506.4 

ADJ. 
FtlMi 

262 
297 

269 
244 

273 
253 
263 
255 
288 
254 
272 - 
289 

256 
262 
273 
254 

- 
287 
267 
275 
305 

286 
300 
308 
304 

Land 
Type 

C 
C 

B 
C 

C 
C 
B 
C 
C 
C 
C 
B 
C 

C 
C 
B 
C 
A 
B 
C 
C 
C 

B 
C 
C 
C 

Kb 

0.1 32 
0.141 

0.061 
0.107 

0.105 
0.137 
0.066 
0.107 
0.1 16 
0.118 
0.109 
0.064 
0.1 18 

0.131 
0.1 32 
0.068 
0.1 09 
ERR 

0.075 
0.1 14 
0.139 
0.120 

0.070 
0.109 
0.121 
0.1 11 



Page A-1 3 Fountain Hills South Floodplain Delineation Study (FCDMC 92-05) 

A.7 Watershed Parameters - Colony Wash (1 80) 

April 1995 

Kb 

0.1 12 
0.108 
0.152 

Land 
Type 

C 
C 
C 

TOTAL 

SLOPE 
FtlFt FtlMi 
0.077 408.4 
0.062 326.1 
0.116 611.4 

BASIN 
NUMBER 

188E 
188F 
188G 

ADJ. 
FtlMi 

289 
273 
313 

BASIN LENGTH 
Feet Miles 

3400 0.64 
3400 0.64 
380 0.07 

82 

BASIN ELEVATION 
Highest Lowest Change 

2032 1769 263 
1912 1702 210 
1740 1696 44 

1645.77 2.572 

Set 
# 
211 
238 
250 

BASIN AREA 
Acres Sq. Miles 

33.25 0.052 
45.99 0.072 
0.87 0.001 



Page A-14 Fountain Hills South Floodplain Delineation Study (FCDMC 92-05) 

A.8 Watershed Parameters - Panorama Channel (190) 

April 1995 

r GRAND 1 Basin! Acres I Sa. Miles 1 
I TOTAL 1 275 1 4873.331 7.6151 

NOTE - These totals do not include the Mystery Wash Watersheds (140) 

BASIN 
NUMBER 

182H 
190A 
190B 
190C 
190D 
190E 
190F 
190G 
190H 
1901 
190J 
190K 
190L 
190M 
190N 
1900 
190P 
190Q 
190R 
190s 
190T 
190U 
190V 

TOTAL 

BASIN AREA 
Acres Sq. Miles 

17.18 0.027 
11.95 0.019 
4.66 0.007 

13.86 0.022 
3.46 0.005 
2.14 0.003 
4.08 0.006 
4.14 0.006 

47.74 0.075 
7.45 0.012 
5.84 0.009 
5.20 0.008 
7.26 0.011 
5.69 0.009 

11.21 0.018 
3.28 0.005 

13.38 0.021 
7.99 0.012 
9.69 0.015 
4.82 0.008 

82.42 0.129 
13.47 0.021 
11.73 0.018 

281.44 0.440, 

Set 
# 
168 
167 
166 
165 
159 
160 
158 
150 
161 
164 
157 
151 
156 
162 
152 
179 
163 
154 
153 
155 
149 
249 
254 
23 

BASIN LENGTH 
Feet Miles 

1600 0.30 
1350 0.26 
1025 0.19 
1385 0.26 
375 0.07 
950 0.18 
875 0.17 

1180 0.22 
2300 0.44 
1215 0.23 
1150 0.22 
1100 0.21 
1215 0.23 
1265 0.24 
1250 0.24 
1025 0.19 
1100 0.21 
1400 0.27 
1340 0.25 
950 0.18 

3925 0.74 
1888 0.36 
1513 0.29 

BASIN ELEVATION 
Highest Lowest Change 

1697 1605 92 
1716 1598 118 
1675 1588 87 
1685 1585 100 
1701 1614 87 
1650 1575 75 
1629 1575 54 
1707 1575 132 
1719 1580 139 
1677 1575 102 
1677 1575 102 
1703 1566 137 
1590 1552 38 
1579 1551 28 
1660 1544 116 
1571 1557 14 
1567 1538 29 
1560 1526 34 
1615 1526 89 
1576 1522 54 
1710 1522 188 
1552 1525 27 
1610 1515 95 

SLOPE 
FtlFt FtlMi 
0.058 303.6 
0.087 461.5 
0.085 448.2 
0.072 381.2 
0.232 1225.0 
0.079 416.8 
0.062 325.9 
0.1 12 590.6 
0.060 319.1 
0.084 443.3 
0.089 468.3 
0.125 657.6 
0.031 165.1 
0.022 116.9 
0.093 490.0 
0.014 72.1 
0.026 139.2 
0.024 128.2 
0.066 350.7 
0.057 300.1 
0.048 252.9 
0.014 75.5 
0.063 331.5 

ADJ. 
FtlMi 

266 
297 
295 
286 
366 
291 
273 
311 
271 
295 
297 
321 - 

- 
301 

- 
- 
- 
279 
264 
241 - 
274 

Land 
Type 

C 
C 
C 
C 
C 
B 
C 
C 
C 
B 
C 
C 
B 
B 
C 
A 
A 
B 
C 
C 
C 
A 
C 

Kb 

0.119 
0.123 
0.133 
0.121 
0.137 
0.075 
0.135 
0.135 
0.108 
0.068 
0.131 
0.132 
0.068 
0.070 
0.124 
0.037 
0.033 
0.068 
0.125 
0.133 
0.102 
0.033 
0.123 
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B.l Soils and Land Use Information - Powder Wash (110) 
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B.l Soils and Land Use Information - Powder Wash (110) 
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B.l Soils and Land Use Information - Powder Wash (1 10) 
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B.2 Soils and Land Use Information - Cereus Wash (120) 
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B.2 Soils and Land Use Information - Cereus Wash (120) 
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B.2 Soils and Land Use Information - Cereus Wash (120) 

April 1995 
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B.2 Soils and Land Use Information - Cereus Wash (120) 
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8.2 Soils and Land Use Information - Cereus Wash (I 20) 

AND - USE: 

TOTAL 
12.06 
100% 

TOTAL 
12.06 
100% 

21 % 
T.D. 

I TYPE I Kb I 
- - -  

- - - .  3.51 
% 1 - - - 100% 

-43 - - TOTAL 

- 
- 
- 

C-1 
1.46 
12% 

100% 
5% 

0.05 

96 
5.19 
43% 

RUR-43 
1.21 
10% 
90% 
5% 

0.05 

ACRES 

ACRES 0.12 3.39 
PE. .- -. . . 

% D E V ~  qnc 
% VEG no/, I . - 

- 
- 
- 
- 
- - 
- 
- 
- 

6 1 
6.87 
57% 

R-5 
9.39 
78% 
0% 

, 30% 
0.15 

97% - - la.,, 
, ..- Y i  1 15% - - 

V ,., I .." %J - - 18% 
I D I n n7- I I A  I n nr;I 0.15 - - T.D. 

SOILS : GROUP. 
ACRES 

PERCENT 
LAND USE: ZONE 

ACRES 
PERCENT 

% DEV 
% VEG 

I.A. 

BASIN 
NUMBER 

120U 
LENGTH 

Mi 
0.26 

LAND 
TYPE 

B 

TOTAL 
AREA 

12.06 
SLOPE 
Ft/Mi - 

148.6 

Kb 
0.065 
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8.2 Soils and Land Use Information - Cereus Wash (120) 
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B.2 Soils and Land Use Information - Cereus Wash (120) 
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8.2 Soils and Land Use Information - Cereus Wash (120) 

April 1995 

TOTAL 
2.16 

100% 
TOTAL 

2.17 
101 % 

17% 
T.D. 

BASIN 
NUMBER 

122K 
LENGTH 

Mi 
0.18 

LAND 
TYPE 

B , 

SOILS: GROUP 
ACRES 

PERCENT 
LAND USE: ZONE 

ACRES. 
PERCENT 

% DEV 
% VEG 

I.A.. 

TOTAL 
AREA 

2.16 
SLOPE 
Ftl Mi 

66.7 

Kb 
0.075, 

61 
1.86 
86% 

R-3 
0.75 
35% 
0% 

30% 
0.15, 

96 
0.30 
14% 

R-5 
1.06 
49% 
0% 

30% 
0.15. 

- - 
- 

RUR-43 
0.36 
17% 

100% 
0% 

0.05. 

- 
- 
- 
- 
- - 
- 
- 
- . 
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8.2 Soils and Land Use Information - Cereus Wash (120) 
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B.2 Soils and Land Use Information - Cereus Wash (120) 
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8.2 Soils and Land Use Information - Cereus Wash (120) 
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B.2 Soils and Land Use Information - Cereus Wash (120) 
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B.2 Soils and Land Use Information - Cereus Wash (120) 

TOTAL 
15.01 
100% 

TOTAL 
15.01 
100% 

5% 
T.D. 

72 
3.27 
22% - - 
- 
- 
- 
- 

6 1 
11.27 
75% 

RUR-43 
5.48 
37% 
15% 
30% 
0.15 

- - 
- 
- - - 
- 
- - 

40 
0.47 
3% 

R1-8 
9.53 
63% 

0% 
30% 
0.1 5 

TOTAL 
16.25 
100% 

TOTAL 
16.25 
100% 

13% 
T.D. 

SOILS : GROUP 
ACRES 

PERCENT 
LAND USE: ZONE 

ACRES 
PERCENT. 

% DEV 
% VEG 

I.A. 

BASIN 
NUMBER 

126L 
LENGTH 

Mi 
0.39 

LAND 
TYPE 

C 

72 
3.39 
21% - 
- 
- 
- 
- 
- 

TOTAL 
AREA 

15.01 
SLOPE 
FUMi 
269.0 

Kb 
0.121 

61 
4.92 
30% 

RUR-43 
11.27 
69% 
10% 
30% 
0.15 

40 
5.78 
36% 

R1-8 
1.89 
12% 
50% 
20% 
0.10 

SOILS: GROUP 
ACRES 

PERCENT 
LAND USE: ZONE 

ACRES 
PERCENT 

% DEV 
% VEG 

I.A. 

BASIN 
NUMBER 

126M 
LENGTH 

Mi 
0.36 

LAND 
TYPE 

C 

41 
2.16 
13% 

R1-35 
3.09 
19% 
0% 

30% 
0.1 5 

TOTAL 
AREA 

16.25 
SLOPE 
FUMi 
278.0 

Kb 
0.1 20 
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B.2 Soils and Land Use Information - Cereus Wash (120) 
L 

BASIN 
NUMBER 

126N 
LENGTH 

Mi 
0.67 

LAND 
TYPE 

C , 

61 
9.38 
19% 

RUR-43 
42.60 
87% 
5% 

30% 
0.15. 

TOTAL 
AREA 

49.06 
SLOPE 
FUMi 
290.0 

Kb 
0.108. 

- 
- 
- 
- 
- 
- 
- 
- 
- 

BASIN 
NUMBER 

127A 
LENGTH 

Mi 
0.36 

LAND 
TYPE 

C , 

63 
17.21 
35% - 

- 
- 
- 
- - 

SOILS: GROUP 
ACRES 

PERCENT 
LAND USE: ZONE 

ACRES 
PERCENT 

% DEV 
% VEG 

I.A. , 

TOTAL 
AREA 

18.22 
SLOPE 
FUMi 
293.0 

Kb 
0.118, 

SOILS: GROUP 
ACRES 

PERCENT 
LAND USE: ZONE 

ACRES 
PERCENT 

% DEV 
% VEG 

I.A.. 

- 
- 
- 
- 
- - 
- 
- 
- 

41 
18.22 
100% 

RUR-43 
18.22 
100% 

0% 
30% 
0.15, 

72 
8.34 
17% - 

- 
- 
- 
- - 

40 
14.13 
29% 

R1-35 
6.46 
13% 
0% 

, 30% 
0.15. 

TOTAL 
49.06 
100% 

TOTAL 
49.06 
1 .OO 

4% 
. T.D. 

- 
- 
- 
- 
- 
- 
- 
- , 

TOTAL 
18.22 
100% 

TOTAL 
18.22 
100% 

0% 
T.D. 
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B.2 Soils and Land Use Information - Cereus Wash (120) 
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B.2 Soils and Land Use Information - Cereus Wash (120) 
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B.3 Soils and Land Use Information - Cyprus Point Wash (130) 
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B.3 Soils and Land Use Information - Cyprus Point Wash (130) 

BASIN 
NUMBER 

131A 
LENGTH 

Mi 
0.47 

LAND 
TYPE 

C 

- 
- 
- 

R1-35 
13.14 
42% 
45% 
20% 
0.15. 

TOTAL 
AREA 

31.51 
SLOPE 
FtlMi 

256 

Kb 
0.113 

- 
- 
- - - 
- 
- 
- 
- 

SOILS: GROUP 
ACRES 

PERCENT 
LAND USE: ZONE 

ACRES 
PERCENT 

% DEV 
% VEG 

I.A., 

- 
- 
- 
- 
- 
- 
- 
- 
- 

40 
31.50 
100% 

R1-8 
18.36 
58% 
50% 
20% 
0.10, 

TOTAL 
31.50 
100% 

TOTAL 
31.50 
100% 

48% 
, T.D. 
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B.4 Soils and Land Use Information - Jacklin Wash (150) 

April 1995 

, 

- 
- 
- 

R1-35 
24.24 
69% 
30% 
15% 
0.15. 

40 
35.09 
100% 

R-3 
1.82 
5% 

100% 
5% 

. 0.05. 

SOILS: GROUP 
ACRES 

PERCENT 
LAND USE: ZONE 

ACRES 
PERCENT 

% DEV 
% VEG 

I.A. 

BASIN 
NUMBER 

1500 
LENGTH 

Mi 
0.61 

LAND 
TYPE 
Camp. 

- 
- 
- 
- 
- 
- 
- 
- 
- 

- 
- 
- 

R1-8 
9.03 
26% 
45% 
10% 
0.10. 

TOTAL 
AREA 

35.1 0 
SLOPE 
FtJMi 
253.0 

Kb 
0.116 

TOTAL 
35.09 
100% 

TOTAL 
35.09 
100% 

37% 
. T.D. 



Page 8-23 Fountain Hills South Floodplain Delineation Study (FCDMC 92-05) April 1995 

B.4 Soils and Land Use lnfonnation - Jacklin Wash (1 50) 

- 
- 
- 

C-2 
3.05 
4% 

100% 
5% 

0.05 

- 
- 
- 

R1-35 
43.81 
58% 
20% 
15% 
0.1 5 

TOTAL 
75.1 8 
100% 

TOTAL 
75.18 
100% 

25% 
T.D. 

BASIN 
NUMBER 

1501 
LENGTH 

Mi 
0.87 

LAND 
TYPE 

- - 

C 

40 
75.18 
100% 

R1-8 
1.25 
2% 

100% 
5% 

0.05 

- 
- 
- 

R1-10 
27.07 
36% 
20% 
15% 
0.20 

TOTAL 
AREA 

75.1 8 
SLOPE 
FtfMi 
223.0 

Kb 
0.103 

SOILS: GROUP 
ACRES, 

PERCENT 
LAND USE: ZONE 

ACRES 
PERCENT 

% DEV 
% VEG 

I.A. 
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B.4 Soils and Land Use Information - Jacklin Wash (150) 
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B.4 Soils and Land Use Information - Jacklin Wash (150) 
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8.4 Soils and Land Use Information - Jacklin Wash (150) 

- 
- 
- - 
- 
- - - 
- 

- 
- 
- 
- 
- 
- 
- - 
- 

TOTAL 
4.1 1 

100% 
TOTAL 

4.1 1 
100% 

90% 
, T.D. , 

BASIN 
NUMBER 

1511 
LENGTH 

Mi 
0.30 

LAND 
TYPE 

B 

40 
4.1 1 

100% 
R1-35 

4.1 1 
100% 
90% 
5% 

0.05 

- 
- 
- - 
- 
- 
- - - 

TOTAL 
AREA 

4.1 1 
SLOPE 
FtlMi 
294.0 

Kb 
, 0.072 

SOILS: GROUP 
ACRES 

PERCENT 
LAND USE: ZONE 

ACRES 
PERCENT. 

% DEV 
% VEG 

I.A., 
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B.4 Soils and Land Use Information - Jacklin Wash (150) 

BASIN 
NUMBER 

151K 
LENGTH 

Mi 
0.25 

LAND 
TYPE 
Camp. . 

40 
20.91 
100% 

R1-8 
11.17 
53% 
80% 
10% 
0.10- 

TOTAL 
AREA 

20.91 
SLOPE 
FtlMi 
278.0 

Kb 
0.086. 

- - 
- 

Rl-18 
3.76 
18% 

100% 
5% 

0.10- 

SOILS: GROUP 
ACRES 

PERCENT 
LAND USE: ZONE 

ACRES 
PERCENT 

% DEV 
% VEG 

I.A. - 

- 
- 
- 

R1-35 
5.98 
29% 
20% 
15% 
0.10. 

- 
- 
- 
- 
- 
- 
- 
- 
- . 

TOTAL 
20.91 
100% 

TOTAL, 
20.91 
100% 

66% 
T.D. , 
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B.4 Soils and Land Use Information - Jacklin Wash (150) 
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B.5 Soils and Land Use Information - Emerald Wash (1 60) 

SOILS: GROUP 

BASIN 
NUMBER 

160A 
LENGTH 

Mi 
0.1 2 

LAND 
TYPE 

6 

TOTAL 
AREA 

3.71 
SLOPE 
FtIMi 

254 

Kb 
0.072 

1 I 1 1 I 

this SutbBasin is now part of the Cereus 

I I I 1 I I 
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B.5 Soils and Land Use Information - Emerald Wash (160) 
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B.5 Soils and Land Use Information - Emerald Wash (I 60) 

BASIN TOTAL SOILS: GROUP 40 1 - I - I 
NUMBER AREA . ACRES 13.971 - 

I LAND I I 

63 
8.05 
45% - 
- - - 
- 
- 

- 
- 
- 
- 
- 
- 
- 
- 
- 

BASIN 
NUMBER 

160L 
LENGTH 

Mi 
0.25 

LAND 
TYPE 

B 

BASIN 
NUMBER 

160K 
LENGTH 

Mi 
0.25 

LAND 
TYPE 

C 

SOILS : GROUP 
ACRES 

PERCENT 
LAND USE: ZONE 

ACRES 
PERCENT 

% DEV 
% VEG 

, I .A. 

TOTAL 
AREA 

4.81 
SLOPE 
FtIMi 

21 1 

Kb 
0.071 

SOILS: GROUP 
ACRES 

PERCENT 
LAND USE: ZONE 

ACRES, 
PERCENT 

% DEV 
% VEG 

I.A., 

- - 
- 
- 
- 
- 
- 
- 
- 

TOTAL 
AREA 

17.75 
SLOPE 
FtIMi 

295 

Kb 
0.1 19 

41 
9.70 
55% 

R1-35 
17.75 
100% 
40% 
30% 
0.15 

- - 
- 
- 
- 
- 
- 
- 
- 

40 
1.89 
39% 

R1-8 
3.98 
83% 
95% 
5% 

0.10 

41 
2.92 
61 % 

R1-35 
0.83 
17% 

100% 
0% 

0.05 

- 
- 
- 
- 
- 
- 
- 
- 
- 

- 
- 
- 
- 
- 
- 
- 
- 
- 

- 
- 
- 
- 
- 
- 
- 
- 
- 
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B.5 Soils and Land Use Information - Emerald Wash (1 60) 

- 
- - 
- 
- 
- 
- - 
- 

BASIN 
NUMBER 

160P 
LENGTH 

Mi 
0.26 

LAND 
TYPE 

C 

40 
14.52 
100% 

R1-18 
14.52 
100% 
40% 
30% 

. 0.15. 

- - 
- 
- 
- 
- 
- 
- - 

- 
- 
- 
- 
- 
- 
- 
- 
- 

TOTAL 
AREA 

14.53 
SLOPE 
FVMi 

279 

Kb 
, 0.121. 

- 
- 
- 
- 
- 
- 
- 
- 
- 

SOILS: GROUP 
ACRES 

PERCENT 
LAND USE: ZONE 

ACRES 
PERCENT, 

% DEV 
% VEG 

I.A. 
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B.5 Soils and Land Use Information - Emerald Wash (1 60) 

BASIN 
NUMBER 

160W 
LENGTH 

Mi 
0.11 

LAND 
TYPE 

A 

TOTAL 
AREA 

1.26 
SLOPE 
Ft/Mi 

167.2 

Kb 
0.039 

SOILS: GROUP 
ACRES 

PERCENT 
LAND USE: ZONE 

ACRES 
PERCENT 

% DEV 
% VEG 

I .A. 

40 
1.26 

100% 
R1-18 

1.26 
100% 
90% 
5% 

0.05 

- 
- 
- 
- 
- 
- 
- 
- 
- 

- 
- 
- 
- 
- 
- 
- 
- 
- 

- 
- 
- 
- 
- 
- 
- 
- 
- 

- 
- 
- 

- 
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B.5 Soils and Land Use Information - Emerald Wash (160) 

- 
- 
- 
- 
- 
- 
- 
- 
- 

- 
- 
- 

R1-18 
0.51 
1% 

100% 
0% 

0.05 

- 
- 
- 
- - - 
- 
- 
- 1 

- 
- - 

R1-8 
36.48 
94% 
50% 
15% 
0.10 

40 
38.76 
10Wo 

R-3 
1.77 
5% 

30% 
5% 

0.10 

SOILS : GROUP 
ACRES 

PERCENT 
LAND USE: ZONE, 

ACRES 
PERCENT 

% DEV 
% VEG 

I.A. 

BASIN 
NUMBER 

1602 
LENGTH 

Mi 
0.85 

LAND 
TYPE 

B 

TOTAL 
AREA 

38.76 
SLOPE 
FtIMi 

174.8 

Kb 
0.058 
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B.6 Soils and Land Use Information - Malta Drain (170) 

April 1995 
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B.6 Soils and Land Use Information - Malta Drain (170) 

, 

- 
- - 
- 
- 
- 
- 
- 
- 

- 
- 
- 

Rl-8 
1.37 
74% 

100% 
0% 

0.05. 

- 
- . 

R-3 
0.30 
16% 

100% 
0% 

0.05. 

- 

TOTAL 
7.57 

100% 
TOTAL 

7.57 
100% 

89% 
T.D. 

40 
11.46 
100% 

R-2 
3.86 
34% 
50% 
10% 

. 0.10- 

TOTAL 
11.46 
100% 

TOTAL 
1 1.46 
100% 

58% 
. T.D. 

SOILS: GROUP 
ACRES 

PERCENT 
LAND USE: ZONE 

ACRES 
PERCENT 

% DEV 
% VEG 

I.A. 

BASIN 
NUMBER 

170F 
LENGTH 

Mi 
0.28 

LAND 
TYPE 

I B 

40 
1.84 

100% 
R-2 

0.17 
9% 

100% 
0% 

. 0.05. 

TOTAL 
AREA 

11.46 
SLOPE 
FtlMi 

147.8 

Kb 
. 0.065. 

- 
- 
- 
- 
- 
- 
- 
- 
- . 

SOILS: GROUP 
ACRES 

PERCENT 
LAND USE: ZONE 

ACRES 
PERCENT 

% DEV 
% VEG 

I.A. 

- 
BASIN 

NUMBER 
170G 

LENGTH 
Mi 

0.23 
LAND 
TYPE 

B 

- 
- 
- 
- 
- 
- 
- 
- 

- - 
- 

C-1 
1.75 
23% 

100% 
0% 

0.05 

- - - 
R-3 

5.74 
50% 
50% 
10% 
0.10. 

TOTAL 
1.84 

100% 
TOTAL 

1.84 
100% 

100% 
T.D. 

TOTAL 
AREA 

1.84 
SLOPE 
Ft/Mi 
267.0 

Kb 
, 0.076, 

- 
- 

- 

40 
7.57 

100% 
R-3 

5.82 
77% 

. 85% 
5% 

0.05 

- - 
- 

R1-8 
1.86 
16% 

100% 
0% 

0.05. 

SOILS: GROUP 
ACRES 

PERCENT 
LAND USE: ZONE 

ACRES 
PERCENT 

% DEV 
% VEG 

I .A. 

BASIN 
NUMBER 

1701-2 
LENGTH 

Mi 
0.32 

LAND 
TYPE 

A 

TOTAL 
AREA 

7.57 
SLOPE 
FtlMi 

136.7 

Kb 
0.035 
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B.6 Soils and Land Use Information - Malta Drain (170) 

April 1995 

, 

BASIN 
NUMBER 

1701-3 
LENGTH 

Mi 
0.23 

LAND 
TYPE 

B 

TOTAL 
AREA , 

3.91 
SLOPE 
FUMi 
193.6 

Kb 
. 0.072. 

SOILS: GROUP 
ACRES 

PERCENT 
LAND USE: ZONE 

ACRES 
PERCENT 

% DEV 
% VEG 

I .A. 

- 
- 
- 

R1-8 
0.62 
16% 
0% 

30% 
0.15 

40 
3.91 

100% 
R-3 

3.29 
84% 
90% 
5% 

0.05 

- 
- 
- 
- 
- 
- 
- 
- 
- 

- 
- 
- 
- 
- 
- 
- 
- 
- 

TOTAL 
3.91 

100% 
TOTAL 

3.91 
100% 

76% 
. T.D. 
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8.7 Soils and Land Use Information - Colony Drain (180) 

BASIN 
NUMBER 

180C 
LENGTH 

Mi 
0.20 

LAND 
TYPE 

B . 

TOTAL 
AREA 

6.55 
SLOPE 
FtlMi 
295.0 

Kb 
0.069. 

BASIN 
NUMBER 

180D 
LENGTH 

Mi 
0.25 

LAND 
TYPE 

B 

TOTAL 
AREA 

2.09 
SLOPE 
FUMi 
260.0 

Kb 
0.076 

SOILS: GROUP 
ACRES 

PERCENT 
LAND USE: ZONE 

ACRES 
PERCENT 

% DEV 
% VEG 

I.A. 

SOILS: GROUP 
ACRES 

PERCENT 
LAND USE: ZONE 

ACRES 
PERCENT 

% DEV 
% VEG 

I.A.. 

40 
2.09 

100% 
R-2 

0.57 
27% 

100% 
5% 

0.1 0 

40 
1.90 
29% 

R-3 
0.28 
4% 

100% 
5% 

0.05. 

- 
- 
- 

R1-35 
1.52 
73% 
80% 
5% 

0.05 

4 1 
4.65 
71 % 

R1-35 
6.27 
96% 
55% 
15% 
0.10. 

- 
- 
- 
- 
- 
- 
- 
- 
- 

- 
- 
- 
- 
- 
- 
- 
- 
- 

- 
- 
- 
- 
- 
- 
- 
- 
- 

- 
- 
- 
- 
- 
- 
- 
- 
- . 

TOTAL 
2.09 

100% 
TOTAL 

2.09 
100% 

85% 
T.D. 

TOTAL 
6.55 

100% 
TOTAL 

6.55 
100% 

57% 
T.D. 
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B.7 Soils and Land Use Information - Colony Drain (180) 

BASIN 
NUMBER 

180G 
LENGTH 

Mi 
0.31 

LAND 
TYPE, 

C . 

1 

TOTAL 
AREA 

18.67 
SLOPE 
FtIMi 
230.0 

Kb 
0.118. 

. 
BASIN 

NUMBER 
1801 

LENGTH 
Mi 

0.16 
LAND 

, TYPE 
B , 

SOILS: GROUP 
ACRES 

PERCENT 
LAND USE: ZONE 

ACRES 
PERCENT 

% DEV 
% VEG 

I .A. 

TOTAL 
AREA 

2.30 
SLOPE 
FVMi 

192.6 

Kb 
0.075 

40 
18.67 
100% 

R-2 
3.43 
18% 
10% 
30% 
0.1 5, 

SOILS: GROUP 
ACRES 

PERCENT 
LAND USE: ZONE 

ACRES 
PERCENT 

% DEV 
% VEG 

I.A. 

- - 
- 

R1-18 
15.24 
82% 
55% 
30% 
0.15 

40 
2.30 

100% 
R-2 

2.30 
100% 
75% 

, 5% 
0.05, 

- 
- 
- 
- 
- 
- 
- 
- 
- 

- 
- 
- 
- 
- 
- 
- 
- 
- 

- 
- 
- 
- 
- 
- 
- 
- 
- 

TOTAL 
18.67 
100% 

TOTAL 
18.67 
100% 

47% 
T.D. 

- 
- 
- 
- 
- 
- 
- 
- 
- 

- 
- 
- 
- 
- 
- 
- 
- 
- 

TOTAL 
2.30 

100% 
TOTAL 

2.30 
100% 

75% 
T.D. 
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B.7 Soils and Land Use Information - Colony Drain (1 80) 

BASIN 
NUMBER 

180L 
LENGTH 

Mi 
0.19 

LAND 
TYPE 

B . 

TOTAL 
AREA 

8.00 
SLOPE 
Ft/Mi 
276.0 

Kb 
0.068, 

SOILS: GROUP 
ACRES 

PERCENT 
LAND USE: ZONE 

ACRES 
PERCENT 

% DEV 
% VEG 

I.A. 

40 
8.00 

100% 
R-2 

0.78 
10% 
0% 

10% 
0.10 

- - 
- 

R-3 
3.59 
45% 
60% 

5% 
0.05 

- - 
- 

R1-8 
0.89 
11% 
80% 
5% 

0.1 0 

- 
- 
- 

C-213 
2.74 
34% 

100% 
0% 

0.05 

TOTAL 
8.00 

100% 
TOTAL 

8.00 
100% 

70% 
T.D. 
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B.7 Soils and Land Use Information - Colony Drain (180) 

BASIN 
NUMBER 

180P 
LENGTH 

Mi 
0.18 

LAND 
, TYPE 

B 

SOILS: GROUP 
ACRES, 

PERCENT 
LAND USE: ZONE 

ACRES. 
PERCENT 

% DEV 
% VEG 

I.A. 

TOTAL 
AREA 

6.82 
SLOPE 
FtIMi 

150.1 

Kb 
0.069 

6 
0.53 
8% 

R-3 
0.36 
5% 

100% 
25% 
0.13 

- 
- 
- 

R-5 
2.91 
43% 
0% 

25% 
0.13 

40 
6.29 
92% 

R-4 
0.35 
5% 

100% 
25% 
0.13 

- 
- 
- 

C-113 
3.20 
47% 
50% 
5% 

0.05 

TOTAL 
6.82 

100% 
TOTAL 

6.82 
100% 

34% 
T.D. 
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B.7 Soils and Land Use Information - Colony Drain (180) 
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B.7 Soils and Land Use Information - Colony Drain (180) 

BASIN 
NUMBER 

182F 
LENGTH 

Mi 
0.48 

LAND 
TYPE 

B 

TOTAL 
AREA 

9.62 
SLOPE 
FUMi 
109.7 

Kb 
0.066 

SOILS : GROUP 
ACRES 

PERCENT 
LAND USE: ZONE 

ACRES 
PERCENT 

% DEV 
% VEG 

I.A. 

40 
9.62 

100% 
RUR-190 

2.62 
27Oh 

100% 
0% 

0.05 

- - 
- 

C-2 
7.00 
73% 
50% 
5% 

0.05 

- 
- 
- 
- 
- 
- 
- 
- 
- 

- 
- 
- 
- 
- 
- 
- 
- 
- , 

TOTAL 
9.62 

100% 
TOTAL 

9.62 
100% 

64% 
T.D. 



Page B44 Fountain Hills South Floodplain Delineation Study (FCDMC 92-05) April 1995 

B.7 Soils and Land Use Information - Colony Drain (180) 

BASIN 
NUMBER 

182H 
LENGTH 

Mi 
0.30 

LAND 
TYPE 

b C 

TOTAL 
AREA 

17.18 
SLOPE 
FtJMi 
266.0 

Kb 
0.119 

I I I 1 I 

this Sub-Basin is now part of the 
Panorama Channel Watershed (1 90) 

I I I I 1 
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B.7 Soils and Land Use lnfonnation - Colony Drain (180) 

April 1995 

BASIN 
NUMBER 

183C 
LENGTH 

Mi 

LAND 
TYPE 

BASIN 
NUMBER 

1830 
LENGTH 

Mi 

LAND 
TYPE 

TOTAL 
AREA 

SLOPE 
Ft/Mi 

Kb 

BASIN 
NUMBER 

183E 
LENGTH 

Mi 

LAND 
TYPE 

I I I I I 

this SubBasin is now part of the 
Fountain Hills North Study 

I I I I r 
TOTAL 
AREA 

SLOPE 
Ft/Mi 

Kb 

I I I I I 

this Sub-Basin is now part of the 
Fountain Hills North Study 

I I I I I 
TOTAL 
AREA 

SLOPE 
Fff Mi 

Kb 

I I I I I 

this Sub-Basin is now part of the 
Fountain Hills North Study 

I I I I I 
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B.7 Soils and Land Use Information - Colony Drain (180) 

- 
- - 

C-1 
0.85 
2% 

100% 
0% 

0.10, 

BASIN 
NUMBER 

1831 
LENGTH 

Mi 
0.48 

LAND 
TYPE 

B 

SOILS: GROUP 
ACRES 

PERCENT 
LAND USE: ZONE 

ACRES 
PERCENT 

% DEV 
% VEG 

I.A.. 

TOTAL 
AREA 

36.70 
SLOPE 
Ft/Mi 

103.9 

Kb 
0.058 

40 
36.70 
100% 

R-4 
17.90 
49% 

. 50% 
10% 
0.10 

- 
- 
- 

C-2 
17.95 
49% 

0% 
0% 

0.10, 

- 
- 
- 
- 
- 
- 
- 
- 
- 

TOTAL 
36.70 
100% 

TOTAL 
36.70 
100% 

27% 
T.D. 
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8.7 Soils and Land Use Information - Colony Drain (180) 
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B.7 Soils and Land Use Information - Colony Drain (180) 
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B.7 Soils and Land Use Information - Colony Drain (180) 
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B.7 Soils and Land Use Information - Colony Drain (180) 
. 

BASIN 
NUMBER 

186B 
LENGTH 

Mi 
0.13 

LAND 
TYPE 

C , 

TOTAL 
AREA 

3.18 
SLOPE 
FtlMi 
253.0 

Kb 
0.137, 

SOILS: GROUP 
ACRES 

PERCENT 
LAND USE: ZONE 

ACRES 
PERCENT 

% DEV 
% VEG 

I.A. 

41 
3.18 

100% 
R1-8 

0.04 
1% 

100% 
0% 

0.05 

- - - 
RUR-43 

2.98 
94% 
0% 

30% 
0.15 

- 
- 
- 

C-2 
0.16 
5% 
0% 

30% 
0.15 

- 
- - 
- 
- 
- 
- - 
- 

TOTAL 
3.18 

100% 
TOTAL 

3.18 
100% 

1% 
T.D. 
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B.7 Soils and Land Use Information - Colony Drain (I 80) 
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B.7 Soils and Land Use Information - Colony Drain (1 80) 

BASIN 
NUMBER 

187C 
LENGTH 

Mi 
0.23 

LAND 
TYPE 

B . 

BASIN 
NUMBER 

187D 
LENGTH 

Mi 
0.75 

LAND 
TYPE 

C , 

TOTAL 
AREA 

7.60 
SLOPE 
FUM i 
273.0 

Kb 
0.068, 

TOTAL 
AREA 

45.1 1 
SLOPE 
FUMi 
254.0 

Kb 
0.1 09 

SOILS: GROUP 
ACRES 

PERCENT 
LAND USE: ZONE 

ACRES 
PERCENT 

% DEV 
% VEG 

I.A. 

SOILS: GROUP 
ACRES 

PERCENT 
LAND USE: ZONE 

ACRES 
PERCENT 

% DEV 
% VEG 

I .A. 

41 
7.60 

100% 
R1-8 

5.23 
69% 
50% 
25% 
0.15 

41 
44.79 
99% 

R1-8 
7.95 
18% 
50% 
30% 
0.15 

- 
- 
- 

R1-35 
2.37 
31 % 
50% 
25% 
0.15, 

63 
0.32 
1% 

R1-35 
37.16 
82% 
30% 
30% 
0.15 

- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 

- 
- 
- 
- 
- 
- 
- 
- 
- 

TOTAL 
7.60 

100% 
TOTAL 

7.60 
100% 

50% 
T.D. 

- 
- 
- 
- 
- 
- 
- 
- 

TOTAL 
45.1 1 
100% 

TOTAL 
45.1 1 
100% 

34% 
T.D. 
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B.7 Soils and Land Use Information - Colony Drain (180) 



Page B-54 Fountain Hills South Floodplain Delineation Study (FCDMC 92-05) April 1995 

B.7 Soils and Land Use Information - Colony Drain (180) 

TOTAL 
33.26 
100% 

TOTAL 
33.25 
100% 

18% 
T.D. 

- 
- 
- 

RUR-43 
6.66 
20% 

0% 
30% 
0.15, 

- 
- 
- 
- 
- 
- 
- 
- 
- , 

41 
32.33 
97% 

R1-8 
4.49 
14% 
85% 
10% 
0.05, 

SOILS : GROUP 
ACRES 

PERCENT 
LAND USE: ZONE 

ACRES 
PERCENT 

% DEV 
% VEG 

I.A.. 

BASIN 
NUMBER 

188E 
LENGTH 

Mi 
0.64 

LAND 
TYPE 

C 

63 . 

0.93 
3% 

R1-35 
22.10 
66% 
10% 
30% 
0.15, 

TOTAL 
AREA 

33.25 
SLOPE 
FtIMi 
289.0 

Kb 
0.112 



Page B-55 Fountain Hills South Floodplain Delineation Study (FCDMC 92-05) April 1995 

B.8 Soils and Land Use Information - Panorama Channel (190) 

BASIN 
NUMBER 

182H 
LENGTH 

Mi 
0.30 

LAND 
TYPE 

C 

TOTAL 
AREA 

17.18 
SLOPE 
FtlMi 
266.0 

Kb 
0.119. 

SOILS: GROUP 
ACRES 

PERCENT 
LAND USE: ZONE 

ACRES, 
PERCENT 

% DEV 
% VEG 

I.A.. 

41 
17.18 
100% 

R-5 
17.18 
100% 
10% 
30% 
0.15. 

- 
- - 
- 
- 
- - 
- 
- 

- 
- 
- 
- 
- 
- 
- 
- 
- 

- 
- 
- 
- 
- 
- 
- 
- 
- , 

TOTAL 
17.18 
100% 

TOTAL 
17.18 
100% 

10% 
T.D. , 
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B.8 Soils and Land Use Information - Panorama Channel (190) 

t 

BASIN 
NUMBER 

190E 
LENGTH 

Mi 
0.18 

LAND 
TYPE 

B . 

TOTAL 
AREA 

2.14 
SLOPE 
FtIMi 

291.0 

Kb 
0.075. 

SOILS: GROUP 
ACRES 

PERCENT 
LAND USE: ZONE 

ACRES 
PERCENT 

% DEV 
% VEG 

I.A.. 

41 
2.14 

100% 
R-3 

2.14 
100% 
50% 
5% 

0.05. 

- 
- 
- 
- 
- 
- 
- 
- 

- 
- 
- 
- 
- 
- 
- 
- 
- 

- 
- 
- 
- 
- 
- 
- 
- 
- 

TOTAL 
2.14 

100% 
TOTAL 

2.14 
100% 

50% 
T.D. 
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B.8 Soils and Land Use Information - Panorama Channel (190) 
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8.8 Soils and Land Use Information - Panorama Channel (190) 

BASIN 
NUMBER 

1900 
LENGTH 

Mi 
0.19 

LAND 
TYPE 

A 

BASIN 
NUMBER 

190P 
LENGTH 

Mi 
0.21 

LAND 
TYPE 

A . 

TOTAL 
AREA 

3.72 
SLOPE 
FtlMi 

72.1 

Kb 
0.036 

TOTAL 
AREA 

13.38 
SLOPE 
FtIMi 

139.2 

Kb 
0.033. 

SOILS: GROUP 
ACRES 

PERCENT 
LAND USE: ZONE 

ACRES, 
PERCENT 

% DEV 
% VEG 

I.A. - 

6 
0.41 
11% 

R-3 
3.06 
82% 
90% 
5% 

0.05 - 

SOILS: GROUP 
ACRES 

PERCENT 
LAND USE: ZONE 

ACRES 
PERCENT 

% DEV 
% VEG 

I.A. . 

93 
10.13 
76% 

R-4 
5.64 
42% 

100% 
6% 

0.08. 

6 
3.25 
24% 

R-3 
7.74 
58% 

. 80% 
, 6% 

0.08. 

40 
0.53 
14% 

R-4 
0.66 
18% 

100% 
5% 

0.05- 

- 
- 
- 
- 
- 
- 
- 
- - 

93 
2.78 
75% - 

- 
- 
- - 
- 

- - 
- 
- 
- 
- - 
- 
- . 

- 
- 
- 
- 
- 
- 
- - 
- . 

TOTAL 
13.38 
100% 

TOTAL 
13.38 
100% 

88% 
T.D. 

TOTAL 
3.72 

100% 
TOTAL 

3.72 
100% 

92% 
T.D. , 
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B.8 Soils and Land Use Information - Panorama Channel (190) 



APPENDIX C 

GREEN-AMPT PARAMETERS 
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C.1 Green-Ampt Parameters - Powder Wash (110) 

Area Area Soil Type Soil Type XKSAT PSIF DTHETA ROCK I A 

TOTAL 100.00% 0.1 7 7.40 0.15 30.00% 0.15 
l1OB 23.18 0.036 72 62.81 % 0.09 30.00% 

63 37.19% 0.14 25.00% 
TOTAL 100.00% 0.1 06 7.00 0.16 28.00% 0.15 

11OC 2.74 0.004 72 27.37% 0.09 3O.0O0/b 
-- - -  - 

TOTAL 100.00% 0.12 6.60 0.18 26.00% 0.15 
1lOD 45.15 0.071 72 100.00% 0.09 7.40 0.1 5 30.00% 0.1 5 
110E 15.85 0.025 63 100.00% 0.14 6.20 0.23 25.00% 0.1 5 
11 OF 4.88 0.008 63 100.00% 0.14 6.20 0.23 25.00% 0.1 5 
110G 4.06 0.006 63 100.00% 0.14 6.20 0.23 25.00% 0.15 
11OH 19.95 0.031 6 1 68.22% 0.1 5 0.00% 

63 31.78% 0.14 25.00% 
TOTAL 100.00% 0.1 5 6.1 0 0.25 8.00% 0.15 

1101 12.66 0.020 61 87.76% 0.1 5 0.00% 
63 12.24% 0.14 25.00% 

TOTAL 100.00% 0.15 6.05 0.25 3.00% 0.1 5 
1 l O J  4.32 0.007 61 78.70% 0.15 0.00% 

63 21.30% 0.14 25.00% 
TOTAL 100.00% 0.1 5 6.10 0.25 5.00% 0.1 5 

110K 7.85 0.012 61 61.91 % 0.1 5 0.00% 
63 38.09% 0.14 25.00% 

TOTAL 100.00% 0.1 2 6.20 0.24 10.00% 0.15 
11 OL 15.20 0.024 6 1 86.12% 0.15 0.00% 

63 13.88% 0.14 25.00% 
TOTAL 100.00% 0.1 5 6.05 0.25 3.00% 0.15 

110M 19.99 0.031 6 1 100.00% 0.15 6.00 0.25 0.00% 0.15 
110N 9.84 0.01 5 61 100.00% 0.1 5 6.00 0.25 0.00% 0.15 
1100 2.78 0.004 61 100.00% 0.15 6.00 0.25 0.00% 0.15 

Note - DTHETA and IA are Land Use weighted values 
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C.2 Green-Ampt Parameters - Cereus Wash (120) 

April 1995 
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C.2 Green-Ampt Parameters - Cereus Wash (120) 

April 1995 
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C.2 Green-Ampt Parameters - Cereus Wash (120) 

April 1995 

72 51.75% ,0.09 

124C 12.92 0.020 61 28.79% 0.1 5 0.00% 
63 71.21 % 0.14 25.00% 

TOTAL 100.00% 0.14 6.20 0.23 17.80% 0.150 
124D 5.77 0.009 61 36.05% 0.1 5 0.00% 

63 63.95% 0.14 25.00% 
TOTAL 100.00% 0.14 6.20 0.23 15.99% 0.1 50 

124E 32.74 0.051 61 10.1 7% 0.15 0.00% 
63 83.57% 0.14 25.00% 
96 6.26% 0.07 0.00% 

TOTAL 100.00% 0.13 6.40 0.21 20.89% 0.150 
125A 49.55 0.077 72 100.00% 0.09 7.30 0.15 30.00% 0.1 50 
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C.2 Green-Ampt Parameters - Cereus Wash (120) 

April 1995 
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C.2 Green-Ampt Parameters - Cereus Wash (120) 

April 1995 



Page C-7 Fountain Hills South Floodplain Delineation Study (FCDMC 92-05) 

C.3 Green-Ampt Parameters - Cyprus Point Wash (130) 

April 1995 



Page C-8 Fountain Hills South Floodplain Delineation Study (FCDMC 92-05) 

C.3 Green-Ampt Parameters - Cyprus Point Wash (130) 

April 1995 

130E 2.86 0.004 40 100.00% 0.17 5.70 0.25 0.00% 0.050 
130F 24.94 0.039 40 100.00% 0.17 5.70 0.25 0.00% 0.130 
130G 7.27 0.01 1 40 75.79% 0.1 7 0.00% 

93 24.21 % 0.33 0.00% 
TOTAL 100.00% 0.20 5.30 0.25 0.00% 0.150 

131A 31.50 0.049 40 100.00% 0.17 5.70 0.25 0.00% 0.121 
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C.4 Green-Ampt Parameters - Jacklin Wash (150) 
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C.4 Green-Ampt Parameters - Jacklin Wash (150) 

April 1995 



Page C-11 Fountain Hills South Floodplain Delineation Study (FCDMC 92-05) 

C.5 Green-Ampt Parameters - Emerald Wash (160) 

April 1995 

160M 37.90 0.059 40 64.46% 0.1 7 0.OO0h 
4 1 7.73% 0.1 7 0.00% 
63 27.81 % 0.14 25.00% 

TOTAL 1 00.00% 0.16 5.80 0.25 6.95% 0.1 50 
160N 13.97 0.022 40 100.00% 0.17 5.70 0.25 0.00% 0.150 
1600 41.67 0.065 40 100.00% 0.17 5.70 0.25 0.00% 0.1 50 
160P 14.52 0.023 40 100.00% 0.1 7 5.70 0.25 0.00% 0.1 50 
160Q 3.79 0.006 40 100.00% 0.1 7 5.70 0.25 0.00% 0.050 
160R 33.63 0.053 40 100.00% 0.1 7 5.70 0.25 0.00% 0.1 50 
160s 6.83 0.01 1 40 100.00% 0.1 7 5.70 0.25 0.00% 0.150 
160T 5.65 0.009 40 100.00% 0.17 5.70 0.25 0.00% 0.1 00 
160U 49.43 0.077 40 100.00% 0.17 5.70 0.25 0.00% 0.104 
160V 2.89 0.005 40 100.00% 0.1 7 5.70 0.25 0.00% 0.050 * 
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C.5 Green-Ampt Parameters - Emerald Wash (160) 

April 1995 



Page (2-13 Fountain Hills South Floodplain Delineation Study (FCDMC 92-05) April 1995 

C.6 Green-Ampt Parameters - Malta Drain (160) 

I Area Area Soil Type Soil Type XKSAT PSIF DTHETA ROCK I A I 



Page C-14 Fountain Hills South Floodplain Delineation Study (FCDMC 92-05) 

C.7 Green-Ampt Parameters - Colony Wash (1 80) 

April 1995 

41 68.16% 0.17 

180D 2.09 0.003 40 100.00% 0.17 5.70 0.25 0.00% 0.064 
180E 11.91 0.01 9 40 100.00% 0.17 5.70 0.25 0.00% 0.100 
180F 47.27 0.074 40 91.26% 0.1 7 0.00% 

4 1 8.74% 0.17 0.00% 
TOTAL 100.00% 0.17 5.70 0.25 0.00% 0.150 

180G 18.67 0.029 40 100.00% 0.1 7 5.70 0.25 0.00% 0.1 50 
180H 13.39 0.021 40 100.00% 0.1 7 5.70 0.25 0.00% 0.1 50 
1801 2.30 0.004 40 100.00% 0.1 7 5.70 0.25 0.00% 0.050 
180J 21.81 0.034 40 100.00% 0.17 5.70 0.25 0.00% 0.100 
180K 18.54 0.029 40 100.00% 0.1 7 5.70 0.25 0.00% 0.050 
180L 8.00 0.01 3 40 100.00% 0.17 5.70 0.25 0.00% 0.061 
180M 3.14 0.005 40 100.00% 0.1 7 5.70 0.25 0.00% 0.050 
180N 26.20 0.041 40 100.00% 0.17 5.70 0.25 0.00% 0.142 
1800 12.08 0.01 9 40 100.00% 0.17 5.70 0.25 0.00% 0.080 
180P 6.82 0.01 1 6 7.77% 0.62 0.00% 

40 92.23% 0.17 0.00% 
TOTAL 100.00% 0.1 9 5.40 0.25 0.00% 0.092 

1804 20.22 0.032 40 85.61 % 0.17 0.00% 
93 14.39% 0.33 0.00% 

TOTAL 100.00% 0.1 9 5.40 0.25 0.00% 0.1 07 
180R 17.38 0.027 40 40.56% 0.1 7 0.00% 

93 59.44% 0.33 0.00% 
TOTAL 100.00% 0.25 4.80 0.25 0.00% 0.1 50 

180s 22.24 0.035 6 3.33% 0.62 0.00% 
40 96.67% 0.17 0.00% 

TOTAL 100.00% 0.1 8 5.60 0.25 0.00% 0.052 . 



Page G I 5  Fountain Hills South Floodplain Delineation Study (FCDMC 92-05) 

C.7 Green-Ampt Parameters - Colony Wash (180) 

April 1995 

1825 9.53 0.01 5 40 100.00% 0.17 5.70 0.25 0.00% 0.1 34 
182K 15.33 0.024 40 100.00% 0.1 7 5.70 0.25 0.00% 0.093 
182L 3.34 0.005 40 100.00% 0.1 7 5.70 0.25 0.00% 0.1 11 
183A 27.76 0.043 40 100.00% 0.1 7 5.70 0.25 0.00% 0.1 50 
1838 26.16 0.041 40 100.00% 0.17 5.70 0.25 0.00% 0.1 50 
183C 
183D these Sub-Basins are now part of the Fountain Hills North Study 
183E 
183F 31.32 0.049 40 100.00% 0.17 5.70 0.25 0.00% 0.1 50 
183G 59.32 0.093 40 100.00% 0.17 5.70 0.25 0.00% 0.1 50 
183H 11.54 0.018 40 100.00% 0.17 5.70 0.25 0.00% 0.1 50 
1831 36.70 0.057 40 100.00% 0.17 5.70 0.25 0.00% 0.1 00 
183J 3.19 0.005 40 100.00% 0.17 5.70 0.25 0.00% 0.050 
183K 1.21 0.002 40 100.00% 0.17 5.70 0.25 0.00% 0.050 



Page C-16 Fountain Hills South Floodplain Delineation Study (FCDMC 92-05) 

C.7 Green-Ampt Parameters - Colony Wash (180) 

April 1995 

1858 52.04 0.081 40 16.06% 0.17 0.00% 
41 83.94% 0.17 0.00% 

TOTAL 100.00% 0.1 7 5.70 0.25 0.00% 0.150 
186A 63.10 0.099 41 100.00% 0.1 7 5.70 0.25 0.00% 0.142 
186B 3.1 8 0.005 41 1 00.00% 0.17 5.70 0.25 0.00% 0.149 
186C 10.80 0.017 41 100.00% 0.17 5.70 0.25 0.00% 0.081 
186D 51.74 0.081 41 58.06% 0.1 7 0.00% 

63 41.94% 0.14 25.00% 
TOTAL 100.00% 0.16 5.80 0.25 10.49% 0.150 

186E 22.94 0.036 4 1 100.00% 0.1 7 5.70 0.25 0.00% 0.144 
186F 18.35 0.029 41 78.1 5% 0.1 7 0.00% 

63 21.85% 0.14 25.00% 
TOTAL 100.00% 0.16 5.80 0.25 5.46% 0.150 

186G 42.45 0.066 41 100.00% 0.1 7 5.70 0.25 0.00% 0.1 50 - 



Page C-17 Fountain Hills South Floodplain Delineation Study (FCDMC 92-05) 

C.7 Green-Ampt Parameters - Colony Wash (180) 

April 1995 

188C 14.00 0.022 4 1 81 .OO% 0.17 0.00% 
63 19.00% 0.14 25.00% 

TOTAL 100.00% 0.16 5.80 0.25 4.75% 0.145 
1880 35.26 0.055 41 62.88% 0.17 0.00% 

63 37.12% 0.14 25.00% 
TOTAL 100.00% 0.16 5.80 0.25 9.28% 0.150 

188E 33.26 0.052 41 97.20% 0.17 0.00% 
63 28.00% 0.14 25.00% 

TOTAL 100.OOOh 0.1 7 5.70 0.25 0.70% 0.136 
? 



Page G I 8  Fountain Hills South Floodplain Delineation Study (FCDMC 92-05) 

C.8 Green-Ampt Parameters - Panorama Channel (1 90) 

April 1995 

190L 7.26 0.01 1 6 7.58% 0.62 0.00% 
40 30.99% 0.17 0.00% 
41 61.43% 0.1 7 0.00% 

TOTAL 100.00% 0.1 9 5.40 0.25 0.00% 0.102 
190M 5.69 0.009 6 30.58% 0.62 0.00% 

40 51.67% 0.1 7 0.00% 
93 17.75% 0.33 0.00% 

TOTAL 100.00% 0.28 4.60 0.25 0.00% 0.1 16 
190N 11.21 0.01 8 4 1 100.00% 0.17 5.70 0.25 0.00% 0.1 50 
1900 3.72 0.006 6 11.02% 0.62 0.00% 

40 14.25% 0.1 7 0.00% 
93 74.73% 0.33 0.00% 

TOTAL 100.00% 0.32 4.40 0.25 0.00% 0.050 



Page C-19 Fountain Hills South Floodplain Delineation Study (FCDMC 92-05) 

C.8 Green-Ampt Parameters - Panorama Channel (190) 

April 1995 

TOTAL 100.00% 0.1 9 5.40 0.25 0.00% 
190s 

0.1 50 
4.82 0.008 6 30.50% 0.62 0.00% 

4 1 27.39% 0.17 0.00% 
93 42.1 2% 0.33 0.00% 

TOTAL 100.00% 0.33 4.35 0.25 0.00% 0.1 50 
190T 82.42 0.129 6 1.61% 0.62 0.00% 

41 98.22% 0.1 7 0.00% 
93 0.1 7% 0.33 0.00% 

TOTAL 100.00% 0.17 5.70 0.33 0.00% 0.150 
190U 13.47 0.021 6 17.45% 0.62 0.00% 

93 0.8255 0.33 0.00% 
TOTAL 100.00% 0.37 4.1 5 0.25 0.00% 

190V 
0.100 

11.73 0.01 8 6 38.36% 0.62 0.00% 
41 38.53% 0.17 0.00% 
93 23.10% 0.33 0.00% 

TOTAL 100.00% 0.33 4.35 0.32 0.00% 0.150 



APPENDIX D 

SLOPE ADJUSTMENT FOR Tc CALCULATION 



D.l 

POWDER WASH 



MEASURED WATERCOURSE SLOPE, FT/MILE 

flgure 5.4 
Slope Adjustment for Sleep Watercourses In Natural Watersheds 

(Source: Dralnage Crllerla Manual, Urban Dralnage and 
Flood Control Dlstrlct, Colorado, May 1984.) 
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MEASURED WATERCOURSE SLOPE, FT/MILE 

Figure 5.4 
Slope Adjustment for Sleep Watercourses In Natural Watersheds 

(Source: Dmtnage Crlterla Manual, Urban Dralnage and 
Flood Control Dlstrlct, Colorado, May 1984.) 
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' MEASURED WATERCOURSE SLOPE, FT/MILE 

Figure 5.4 
Slope Adjustment for Steep Watercourses In Natural Watersheds 

(Source: Drainage Crltefla Manual, Urban Drainage and 
flood Control Dlstrlct, Colorado, May 1984.) 



Ffgure 5.4 
Slope Adjustment for Steep Watercourses In Natural Watersheds 

(Source: Dralnage Crlterle Manual, Urban Dralnage and 
Rood Control Dlslrlct, Colorado, May 1984.) 
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Figure 5.4 
Slope Adjustment for Steep Watercourses In Natural Watersheds 

(Source: DraInage Crllerle Manual, Urban Drainage and 
Flood Control Dlstrlct, Colorado, May 1984.) 

U C . ~ U I I I I * * * ) X K ~ : ~ L ~ m : # M 1 U \ ~ ~ V  *XY X I E ~ M W L : ~ L * ~ ~ ~ ( Y ; ) L . ) L ~ . L .  *Y:*x*?, .&~x:h*r Y ~ U Y * ~  

September 1.1W 65 



MEASURED WATERCOURSE SLOPE, f7/MILE 

Flgure 5.4 
Slope Adjustment for Steep Watercourses In Natural Watersheds 

(Source: Dralnage Crlterla Manual, Urban Dralnage and 
Flood Control Dlstrlct, Colorado, May 1984.) 
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MEASURED WATERCOURSE SLOPE, FT/MILE 

Flgure 5.4 
Slope Adjustment for Steep Watercourses In Natural Watersheds 

(Source: Drainage Crlterle Manual, Urban Drainage and 
Flood Control Dlstrlct, Colorado, May 1984.) 
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Unit Hydrograph Procedures 

MEASURED WATERCOURSE SLOPE, FT/MILE 

Figure 5.4 
Slope Adjustment for Steep Watercourses In Natural Watersheds 

(Source: Dralnage Criteria Manual, Urban Drainage and 
Flood Control Dlstrlct, Colorado, May 1984.) 
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Unit Hydrograph Procedures 

Flgure 5.4 
Slope Adjustment for Steep Watercourses In Natural Watersheds 

(Source: Drainage Criteria Manual, Urban Drainage and 
Flood Control District, Colorado, May 1984.) 
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Unit Hydrograph Procedures 

Flgure 5.4 
Slope Adjustment for Steep Watercourses in Natural Watersheds 

(Source: Drainage Criterla Manual, Urban Drainage and 
Flood Control District, Colorado, May 1984.) 
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Unit Hydrograph Procedures 

Figure 5.4 
Slope Adjustment for Steep Watercourses In Natural Watersheds 

(Source: Drainage Criteria Manual, Urban Drainage and 
Flood Control District, Colorado, May 1984.) 
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D.2 

CEREUS WASH 



unit nyarograpn rroceaures 

MEASURED WATERCOURSE SLOPE, FT/MILE 

Flgure 5.4 
Slope Adjustment for Steep Watercourses In Natural Watersheds 

(Source: Dralnage Criteria Manual, Urban Drainageand 
Flood Control Dlstrlct, Colorado, May 1984.) 
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Unit Hydrograph Procedures 

MEASURED WATERCOURSE SLOPE, FT/MILE 

Flgure 5.4 
Slope Adjustment for Steep Watercourses In Natural Watersheds 

(Source: Drainage Criteria Manual, Urban Drainage and 
Flood Control Dlstrlct, Colorado, May 1984.) 
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Unit Hydrograph Procedures 

MEASURED WATERCOURSE SLOPE, FT/MILE 

Flgure 5.4 
Slope Adjustment for Steep Watercourses In Natural Watersheds 

(Source: Drainage Criteria Manual, Urban Drainage and 
Flood Control District, Colorado, May 1984.) 
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Unit Hydrograph Procedures 

MEASURED WATERCOURSE SLOPE, IT/MILE 

Figure 5.4 
Slope Adjustment for Steep Watercourses in Natural Watersheds 

(Source: Drainage Criteria Manual, Urban Drainage and 
Flood Control District, Colorado, May 1984.) 
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Unit Hydrograph Procedures 

Flgure 5.4 
Slope Adjustment for Steep Watercourses In Natural Watersheds 

(Source: Drainage Criteria Manual, Urban Drainage and 
Flood Control District, Colorado, May 1984.) 
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Unit Hydrograph Procedures 

~ 2 e 6 ( 1  s hhK L / $ ~ ~ ~ Y - - K O  
ah/d izo # 

2%. z G7! SLUPLC. 
Am %PC z 37  E/dz- 

MEASURED WATERCOURSE SLOPE, FT/MILE 

Figure 5.4 
Slope Adjustment for Steep Watercourses In Natural Watersheds 

(Source: Drainage Criteria Manual, Urban Drainage and 
Flood Control District, Colorado, May 1984.) 
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Unit Hydrograph Procedures 

MEASURED WATERCOURSE SLOPE, FT/MILE 

FIgure 5.4 
Slope Adjustment for Steep Watercourses In Natural Watersheds 

(Source: Drainage Criterla Manual, Urban Drainage and 
Flood Control District, Colorado, May 1984.) 
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Unit Hydrograph Procedures 

MEASURED WATERCOURSE SLOPE, FT/MILE 

Flgure 5.4 
Slope Adjustment for Steep Watercourses In Natural Watersheds 

(Source: Drainage Criteria Manual, Urban Drainage and 
Flood Control Dlstrlct, Colorado, May 1984.) 
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Flgure 5.4 
Slope Adjustment for Steep Watercourses In Natural Watersheds 

(Source: Drainage Criteria Manual, Urban Drainage and 
Flood Control District, Colorado, May 1984.) 
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MEASURED WATERCOURSE SLOPE, FT/MILE 

flgure 5.4 
Slope Adjustment for Steep ~atercourses'ln Natural Walersheds 

(Source: Dralnage Clllerle Manual, Urban Drainage and 
flood Control District, Colorado, May 1984.) 
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Unit Hydrograph Procedures 

Flgure 5.4 
Slope Adjustment for Steep Watercourses In Natural Watersheds 

(Source: Drainage Criteria Manual, Urban Drainage and 
Flood Control Dlstrlct, Colorado, May 1984.) 
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Unit Hydrograph Procedures 

MEASURED WATERCOURSE SLOPE, FT/MILE 

Figure 5.4 
Slope Adjustment for Steep Watercourses In Natural Watersheds 

(Source: Drainage Criteria Manual, Urban Drainage and 
Flood Control District, Colorado, May 1984.) 
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Flgure 5.4 
Slope Adjustment for Steep Watercourses In NaturaI Watersheds 

(Source: Drainage Crlterle Manual, Urban Dralnage and 
Flood Control Dlstrlct, Colorado, May 1984.) 
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Unit Hydrograph Procedures 

MEASURED WATERCOURSE SLOPE, FT/MILE 

Flgure 5.4 
Slope Adlustment for Steep Watercourses In Natural Watersheds 

(Source: Drainage Criteria Manual, Urban Drainage and 
Flood Control Dlstrlct, Colorado, May 1984.) 
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Unit Hydrograph Procedures 

MEASURED WATERCOURSE SLOPE, FT/MILE 

Figure 5.4 
Slope Adjustment for Steep Watercourses In Natural Watersheds 

(Source: Drainage Criteria Manual, Urban Drainage and 
Flood Control Distrlct, Colorado, May 1984.) 
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Unit Hydrograph Procedures 

MEASURED WATERCOURSE SLOPE, FT/MlLE 

Figure 5.4 
Slope Adjustment for Steep Watercourses in Natural Watersheds 

(Source: Drainage Criterla Manual, Urban Drainage and 
Flood Control District, Colorado, May 1984.) 
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Figure 5.4 
Slope Adjustment for Steep Watercourses In Natural Watersheds 

(Source: Drainage Criteria Manual, Urban Drainage and 
Flood Control District, Colorado, May 1984.) 
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Flgure 5.4 
Slope Adjustment for Steep Watercourses In Natural Walersheds 

(Source: Dralnage Crlterle Manual, Urban Dralnage and 
Flood Control Dlstrlct, Colorado, May 1984.) 
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Flgure 5.4 
Slope Adjustment for Steep Watercourses In Natural Watersheds 

(Source: Drainage Criteria Manual, Urban Drainage and 
Flood Control DlstrIct, Colorado, May 1984.) 
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Flgure 5.4 
Slope Adjustment for Steep Watercourses In Natural Watersheds 

(Source: Drainage Crlterla Manual, Urban Drainage and 
Flood Control District, Colorado, May 1984.) 
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MEASURED WATERCOURSE SLOPE, FT/MILE 

Figure 5.4 
Slope Adjustment for Steep Watercourses In Natural Watersheds 

(Source: Drainage Criteria Manual, Urban Drainage and 
Flood Control Dlstrict, Colorado, May 1984.) 
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Figure 5.4 
Slope Adjustment for Steep Watercourses In Natural Watersheds 

(Source: Drainage Criteria Manual, Urban Dralnage and 
Flood Control District, Colorado, May 1984.) 
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MEASURED WATERCOURSE SLOPE, FT/MILE 

Flgure 5.4 
Slope Adjustment for Steep Watercourses In Natural Watersheds 

(Source: Drainage Criteria Manual, Urban Drainage and 
Flood Control Dlstrlct, Colorado, May 1984.) 
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Ffgure 5.4 
Slope Adjustment for Steep Watercourses in Natural Watersheds 

(Source: Drainage Criteria Manual, Urban Drainage and 
Flood Control District, Colorado, May 1984.) 
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MEASURED WATERCOURSE SLOPE, FT/MILE 

Figure 5.4 
Slope Adjustment for Steep Watercourses In Natural Watersheds 

(Source: Drainage Criteria Manual, Urban Drainage and 
Flood Control Dlstrlct, Colorado, May 1984.) 

June 1,1992 5-1 1 



Unit Hydrograph Procedures 

MEASURED WATERCOURSE SLOPE, FT/MILE 

Flgure 5.4 
Slope Adjustment for Steep Watercourses In Natural Watersheds 

(Source: Drainage Criferia Manual, Urban Drainage and 
Flood Control District, Colorado, May 1984.) 
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Flgure 5.4 
Slope Adjustment for Steep Watercourses In Natural Watersheds 

(Source: Drainage Criteria Manual, Urban Dralnage and 
Flood Control District, Colorado, May 1984.) 
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MEASURED WATERCOURSE SLOPE, fT/MILE 

Flgure 5.4 
x% \ Slope Adjustment for Steep Watercourses In Natural Watersheds 

(Source: Drainage Criteria Manual, Urban Drainage and 
Flood Control District, Colorado, May 1984.) 
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MEASURED WATERCOURSE SLOPE, FT/MILE 

Flgure 5.4 
Slope Adjustment for Steep Watercourses in Natural Watersheds 

(Source: Drainage Criteria Manual, Urban Drainage and 
Flood Control Dlstrlct, Colorado, May 1984.) 
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FIgure 5.4 
Slope Adjustment for Steep Watercourses In Natural Watersheds 

(Source: Drainage Criterla Manual, Urban Dralnage and 
Flood Control Dlstrict, Colorado, May 1984.) 
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MEASURED WATERCOURSE SLOPE, FT/MiLE 

Flgure 5.4 
Slope Adjustment for Steep Watercourses In Natural Watersheds 

(Source: Dralnage Criteria Manual, Urban Drainage and 
Flood Control Dlstrict, Colorado, May 1984.) 
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MEASURED WATERCOURSE SLOPE. FT/MILE 

Figure 5.4 
Slope Adjustment for Steep Watercourses In Natural Watersheds 

(Source: Drainage Criteria Manual, Urban Drainage and 
Flood Control District, Colorado, May 1984.) 
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MEASURED WATERCOURSE SLOPE, FT/MlLE 

Figure 5.4 
Slope Adjustment for Steep Watercourses In Natural Watersheds 

(Source: Drainage Criteria Manual, Urban Drainage and 
Flood Control District, Colorado, May 1984.) 
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MEASURED WATERCOURSE SLOPE, FT/MILE 

Figure 5.4 

f% \ Slope Adjustment for Steep Watercourses In Natural Watersheds 
(Source: Dralnage Criterla Manual, Urban Dralnage and 

Flood Control District, Colorado, May 1984.) 
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Flgure 5.4 

''-I Slope AdJustment for Steep Watercourses In Natural Watersheds 
(Source: Dralnage Criteria Manual, Urban Dralnage and 

Flood Control Dlstrlct, Colorado, May 1984.) 
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Flgure 5.4 
Slope Adjustment for Steep Watercourses In Natural Watersheds 

(Source: Dralnage Criteria Manual, Urban Drainage and 
Flood Control District, Colorado, May 1984.) 

~ d ; X % ~ r i C ~ ~ N ' ~ f * m * Y ~ ~ ~ ~ w W M H M & ~ ~ ? & W S ~ I ~ f ~ ~ ~ ~ X : I 5 ~ M A i W ~ ~ ~ . 3 1 ~ N % ~ ~ ~ ~ ~ ~ ~ 4 B % W 1 / M ~ & Y X ~ & $ I : ~ ~ f Y d W & ~ V / / H ~ ~ ~  

June 1,1992 5-1 1 



Unit Hydrograph Procedures 
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Figure 5.4 
.F:vx SIope Adjustment for Steep Watercourses In Natural Watersheds 

(Source: Drainage Criteria Manual, Urban Drainage and 
Flood Control Distrlct, Colorado, May 1984.) 
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Figure 5.4 
SIope Adjustment for Steep Watercourses In Natural Watersheds 

(Source: Dralnage Criteria Manual, Urban Dralnage and 
Flood Control Dlstrict, Colorado, May 1984.) 
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MEASURED WATERCOURSE SLOPE, FT/MILE 

Figure 5.4 
Slope Adjustment for Steep Watercourses in Natural Watersheds 

(Source: Drainage Criteria Manual, Urban Drainage and 
Flood Control Dlstrlct, Colorado, May 1984.) 
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Flgure 5.4 
Slope Adjustment for Steep Watercourses In Natural Watersheds 

(Source: Drainage Criteria Manual, Urban Drainage and 
Flood Control District, Colorado, May 1984.) 
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Figure 5.4 
Slope Adjustment for Steep Watercourses In Natural Watersheds 

(Source: Drainage Criteria Manual, Urban Dralnage and 
Flood Control Dlstrlct, Colorado, May 1984.) 
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Flgure 5.4 
Slope Adjustment for Steep Watercourses In Natural Watersheds 

(Source: Drainage Criteria Manual, Urban Drainage and 
Flood Control Dlstrict, Colorado, May 1984.) 
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MEASURED WATERCOURSE SLOPE, FT/MlLE 

Figure 5.4 
Slope Adjustment for Steep Watercourses In Natural Watersheds 

(Source: Drainage Criteria Manual, Urban Dral nage and 
Flood Control District, Colorado, May 1984.) 
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Figure 5.4 
Slope Adjustment for Steep Watercourses In Natural Watersheds 

(Source: Drainage Criteria Manual, Urban Drainage and 
Flood Control District, Colorado, May 1984.) 
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Flgure 5.4 
Slope Adjustment for Steep Watercourses in Natural Watersheds 

(Source: Drainage Criteria Manual, Urban Drainage and 
Flood Control District, Colorado, May 1984.) 
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Flgure 5.4 
Slope Adjustment for Steep Walercounes In Natural Watersheds 

(Source: D~tlIn8ge Crlterle htanual, Urban Dralnage and 
Flood Control Dlstrlct, Colorado, May 1984.) 
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Figure 5.4 
Slope Adjustment for Steep Watercourses In Natural Watersheds 

(Source: Drainage Criteria Manual, Urban Drainage and 
Flood Control District, Colorado, May 1984.) 
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Flgure 5.4 
Slope Adjustment for Steep Watercourses In Natural Walersheds 

(Source: DraIn8ge C r W a  Manual, Urban Drainage and 
Flood Control Dlstrlct, Colorado, May 1984.) 
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MEASURED WATERCOURSE SLOPE. FT/MILE 

Figure 5.4 
Slope Adjustment for Steep Watercourses In Natural Watersheds 

(Source: Drainage Criteria Manual, Urban Drainage and 
Flood Control Distrlct, Colorado, May 1984.) 
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Flgure 5.4 
Slope Adjustment for Steep  Watercourses In Natural Watersheds 

(Source: Drainage Criteria Manual, Urban Drainage and 
Flood Control Dlstrlct, Colorado, May 1984.) 

~ ~ ~ ~ ~ ~ ~ ~ A N ~ W W ; ~ : : ~ ~ ~ ; Z ~ ~ ~ ~ ~ . ~ ~ J C : C ~ ~ ~ ~ ~ % : P ~ ~ ~ ~ W ~ E X B I ! B ~ W ~ ~ W ~ . I ~ ~ ~ I % ' ~ ~ % * : ~ ~ I Z ~ ~ W ~ ~ Y ~ ~ % ~ W ~ / / ~ ~ A ' ~ . W M W M ~  

June 1,1992 5-1 1 



Unit Hydrograph Procedures 

MEASURED WATERCOURSE SLOPE, FT/MILE 

Figure 5.4 
Slope Adjustment for Steep Watercourses in Natural Watersheds 

(Source: Drainage Criteria Manual, Urban Drainage and 
Flood Control District, Colorado, May 1984.) 
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Flgure 5.4 
Slope Adjustment for Steep Watercourses In Natural Watersheds 

(Source: Drainage Criteria Manual, Urban Drainage and 
Flood Control Distrlct, Colorado, May 1984.) 
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Figure 5.4 
Slope Adjustment for Steep Watercourses In Natural Watersheds 

(Source: Drainage Criteria Manual, Urban Drat nage and 
Flood Control District, Colorado, May 1984.) 
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Ffgure 5.4 
Slope Adjustment for Steep Watercourses In Natural Watersheds 

(Source: Drainage Criteria Manual, Urban Drainage and 
Flood Control District, Colorado, May 1984.) 
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MEASURED WATERCOURSE SLOPE, FT/MILE 

Figure 5.4 
Slope Adjustment for Steep Watercourses In Natural Watersheds 

(Source: Drainage Criteria Manual, Urban Dral nage and 
Flood Control Dlstrlct, Colorado, May 1984.) 
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Flgure 5.4 
Slope Adjustment for Steep Watercourses In Natural Watersheds 

(Source: Drainage Crlterla Manual, Urban Drainage and 
Flood Control Dlstrlct, Colorado, May 1984.) 
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Flgure 5.4 
Slope Adjustment for Steep Watercourses in Natural Watersheds 

(Source: Drainage Criteria Manual, Urban Drainage and 
Flood Control Dlstrlct, Colorado, May 1984.) 
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Figure 5.4 
Slope Adjustment for Steep Watercourses In Natural Watersheds 

(Source: Dralnage Criteria Manual, Urban Drainage and 
Flood Control Dlstrlct, Colorado, May 1984.) 
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Figure 5.4 
Slope Adjustment for Steep Watercourses In Natural Watersheds 

(Source: Drainage Criteria Manual, Urban Dral nage and 
Flood Control Dlstrlct, Colorado, May 1984.) 
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Flgure 5.4 
Slope Adjustment for Steep Watercourses In Natural Watersheds 

(Source: Drainage Criteria Manual, Urban Drainage and 
Flood Control Dlstrlct, Colorado, May 1984.) 

~ ~ ~ ~ ~ ~ ~ ~ ~ ~ S S ~ X . ~ ~ ~ ~ ~ ~ , ~ ~ ~ % ~ ~ ~ ~ / ~ ~ ~ ~ ~ ~ ~ ~ & ~ ~ ~ W & ~ ~ ~ : ~ W ~ ~ ~ X W ~ ~ ~ ~ ~ ~ % % ~ ~ X ~ W ~ ~ ~ ' ~ ~ ~ ~ ~ ~ W ~ ~ ~ ; ' ~ L ~ ~ @ ~ ~ ~ ~ ~ ' H / / ~ ~ W ~ W ~  

June 1,1992 5-1 1 



Unit Hydrograph Procedures 

MEASURED WATERCOURSE SLOPE. FT/MILE 

Flgure 5.4 
Slope Adjustment for Steep Watercourses In Natural Watersheds 

(Source: Drainage Criteria Manual, Urban Drainage and 
Flood Control District, Colorado, May 1984.) 
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MEASURED WATERCOURSE SLOPE, FT/MILE 

Flgure 5.4 
Slope Adjustment for Steep Watercourses In Natural Watersheds 

(Source: Drainage Criteria Manual, Urban Drainage and 
Flood Control District, Colorado, May 1984.) 
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MEASURED WATERCOURSE SLOPE, FT/MILE 

Figure 5.4 
Slope Adjustment for Steep Watercourses In Natural Watersheds 

(Source: Drainage Criteria Manual, Urban Drainage and 
Flood Control District, Colorado, May 1984.) 
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Flgure 5.4 
Slope Adjustment for Steep Watercourses In Natural Watersheds 

(Source: Drainage Crlteria Manual, Urban Drainage and 
Flood Control Distrlct, Colorado, May 1984.) 
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Figure 5.4 
Slope Adjustment for Steep Watercourses In Natural Watersheds 

(Source: Drainage Criteria Manual, Urban Drainage and 
Flood Control Dlstrict, Colorado, May 1984.) 
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Figure 5.4 
Slope Adjustment for Steep Watercourses In Natural Watersheds 

(Source: Drainage Criteria Manual, Urban Drainage and 
Flood Control Dlstrlct, Colorado, May 1984.) 
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MEASURED WATERCOURSE SLOPE, FT/MILE 

Figure 5.4 
Slope Adjustment for Steep Watercourses In Natural Watersheds 

(Source: Drainage Criteria Manual, Urban Drainage and 
Flood Control District, Colorado, May 1984.) 
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Flgure 5.4 
Slope Adjustment for Steep Watercourses In Natural Watersheds 

(Source: Dralnage Crlterla Manual, Urban Dralnage and 
Flood Control District, Colorado, May 1984.) 
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Figure 5.4 
Slope Adjustment for Steep Watercourses In Natural Watersheds 

(Source: Drainage Criteria Manual, Urban Drainage and 
Flood Control District, Colorado, May 1984.) 
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Flgure 5.4 
Slope Adjustment for Steep Watercourses In Natural Watersheds 

(Source: Drainage Criteria Manual, Urban Drainage and 
Flood Control Dlstrict, Colorado, May 1984.) 
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Flgure 5.4 
Slope Adjustment for Steep Watercourses In Natural Watersheds 

(Source: Drelnage Crlterla Manual, Urban Dralnage and 
Flood Control Dlstrlct, Colorado, May 1984.) 
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Flgure 5.4 
Slope Adjustment for Steep Watercourses In Natural Watersheds 

(Source: Dralnage Crlterla Manual, Urban Dralnage and 
Flood Control District, Colorado, May 1984.) 
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MEASURED WATERCOURSE SLOPE, FT/MILE 

Figure 5.4 
Slope Adjustment for Steep Watercourses In Natural Watersheds 

(Source: Drainage Crlterla Manual, Urban Drainage and 
Flood Control Dlstrlct, Colorado, May 1984.) 
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MEASURED WATERCOURSE SLOPE, FT/MlLE 

Flgure 5.4 
Slope Adjustment for Steep Watercourses In Natural Watersheds 

(Source: Drainage Criteria Manual, Urban Drainage and 
Flood Control Dlstrlct, Colorado, May 1984.) 
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Flgure 5.4 
Slope Adjustment for Steep Watercourses In Natural Watersheds 

(Source: Drainage Criteria Manual, Urban Drainage and 
Flood Control District, Colorado, May 1984.) 
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MEASURED WATERCOURSE SLOPE, FT/MILE 

Flgure 5.4 
Slope Adjustment for Steep Watercourses In Naturai Watersheds 

(Source: Drainage Criteria Manual, Urban Drainage and 
Flood Control District, Colorado, May 1984.) 
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MEASURED WATERCOURSE SLOPE. FT/MILE 

Flgure 5.4 
Slope Adjustment for Steep Watercourses In Natural Watersheds 

(Source: Drainage Criteria Manual, Urban Drainage and 
Flood Control District, Colorado, May 1984.) 
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Flgure 5.4 
Slope Adjustment for Steep Watercourses in Natural Watersheds 

(Source: Drainage Criteria Manual, Urban Drainage and 
Flood Control District, Colorado, May 1984.) 
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Figure 5.4 
Slope Adjustment for Steep Watercourses In Natural Watersheds 

(Source: Drainage Criteria Manual, Urban Drainage and 
Flood Control District, Colorado, May 1984.) 
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MEASURED WATERCOURSE SLOPE, fT/MILE 

Flgure 5.4 
Slope Adjustment for Steep Watercourses In Natural Watersheds 

(Source: Drainage Criteria Manual, Urban Drainage and 
Flood Control District, Colorado, May 1984.) 
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Figure 5.4 
Slope Adjustment for Steep Watercourses In Natural Watersheds 

(Source: Dralnage Criteria Manual, Urban Drainage and 
Flood Control District, Colorado, May 1984.) 
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Figure 5.4 
Slope Adjustment for Steep Watercourses In Natural Watersheds 

(Source: Drainage Criteria Manual, Urban Drainage and 
Flood Control Dlstrlct, Colorado, May 1984.) 
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Figure 5.4 
Slope Adjustment for Steep Watercourses In Natural Watersheds 

(Source: Drainage Criteria Manual, Urban Drainage and 
Flood Control District, Colorado, May 1984.) 
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Flgure 5.4 
Slope Adjustment for Steep Watercourses In Natural Watersheds 

(Source: Dralnage Criteria Manual, Urban Drainage and 
Flood Control Dlstrlct, Colorado, May 1984.) 
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Figure 5.4 
Slope Adjustment for Steep Watercourses In Natural Watersheds 

(Source: Drainage Criteria Manual, Urban Drainage and 
Flood Control District, Colorado, May 1984.) 
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Flgure 5.4 
Slope Adjustment for Steep Watercourses In Natural Watersheds 

(Source: Drainage Criteria Manual, Urban Drainage and 
Flood Control Dlstrlct, Colorado, May 1984.) 
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Flgure 5.4 
Slope Adjustment for Steep Watercourses In Natural Watersheds 

(Source: Drainage Criteria Manual, Urban Drainage and 
Flood Control Dlstrlct, Colorado, May 1984.) 
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Flgure 5.4 
Slope Adjustment for Steep Watercourses in Natural Watersheds 

(Source: Drainage Criteria Manual, Urban Drainage and 
Flood Control District, Colorado, May 1984.) 
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Flgure 5.4 
Slope Adjustment for Steep Watercourses In Natural Watersheds 

(Source: Drainage Criteria Manual, Urban Drainage and 
Flood Control District, Colorado, May 1984.) 
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Flgure 5.4 
Slope Adjustment for Steep Watercourses in Natural Watersheds 

(Source: Drainage Crlterla Manual, Urban Drainage and 
Flood Control Dlstrlct, Colorado, May 1984.) 
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Flgure 5.4 
Slope Adjustment for Steep Watercourses In Natural Watersheds 

(Source: Dralnage Crlterla Manual, Urban Drainage and 
Flood Control District, Colorado, May 1984.) 
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Flgure 5.4 
Slope Adjustment for Steep Watercourses In Natural Watersheds 

(Source: Drainage Crfteria Manual, Urban Drainage and 
Flood Control Dlstrict, Colorado, May 1984.) 
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FIgure 5.4 
Slope Adjustment for Steep Watercourses In Natural Watersheds 

(Source: Drainage Criteria Manual, Urban Drainage and 
Flood Control District, Colorado, May 1984.) 
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Figure 5.4 
Slope Adjustment for Steep Watercourses in Natural Watersheds 

(Source: Drainage Criteria Manual, Urban Drainage and 
Flood Control District, Colorado, May 1984.) 
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Figure 5.4 
Slope Adjustment for Steep Watercourses In Natural Watersheds 

(Source: Drainage Criteria Manual, Urban Drainage and 
Flood Control Dlstrlct, Colorado, May 1984.) 
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Flgure 5.4 
Slope Adjustment for Steep Watercourses In Natural Watersheds 

(Source: Drainage Criteria Manual, Urban Drainage and 
Flood Control District, Colorado, May 1984.) 

~ ~ ~ ~ w ~ m ~ w a ~ ~ ~ a ~ ; ~ ; ~ ~ ~ ~ ~ ~ ~ + x ~ ~ ~ ~ ~ ~ ~ ~ a ~ ~ ~ ~ ~ r + ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ : ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ w m . ~ ~ ~ w m ~ ~ ~ ~ ; ~ ~ ~ ; w ~ ~ ~ , ~ ~ v ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~  
June 1,1992 5-1 1 



Unit Hydrograph Procedures 

'IJ , f i b  D M  K E R ~ H ~ D  
- 

4 ,  170 D 

,+!OX SLOP&: ZY/ G//z 

Figure 5.4 
Slope Adjustment for Steep Watercourses In Natural Watersheds 

(Source: Dralnage Criteria Manual, Urban Drainage and 
Flood Control Dlstrict, Colorado, May 1984.) 
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Flgure 5.4 
Slope Adjustment for Steep Watercourses In Natural Watersheds 

(Source: Drainage Criteria Manual, Urban Drainage and 
Flood Control Dlstrlct, Colorado, May 1984.) 
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(Source: Drainage Criteria Manual, Urban Drainage and 
Flood Control Dlstrict, Colorado, May 1984.) 
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Flgure 5.4 
Slope Adjustment for Steep Watercourses In Natural Watersheds 

(Source: Drainage Criteria Manual, Urban Drainage and 
Flood Control Dlstrlct, Colorado, May 1984.) 
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(Source: Drainage Criteria Manual, Urban Drainage and 
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Flood Control District, Colorado, May 1984.) 
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Flgure 5.4 
Slope Adjustment for Steep Watercourses in Natural Watersheds 

(Source: Drainage Criteria Manual, Urban Drainage and 
Flood Control District, Colorado, May 1984.) 
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(Source: Drainage Criteria Manual, Urban Drainage and 
Flood Control District, Colorado, May 1984.) 

~ A W ~ : I W < ~ ~ P S U : ~ ~ ; W . ~ Y ~ W S W ~ ~ . ~ W I ~ Y : K & / / / / Q ~ U : U : ~ ~ ~ ~ ~ # P : S ~ ~ ~ ~ : I : # : W ~ S I < ~ ; ~ L ~ W & S ~ ~ ~ ~ S P & ~ ~ ~ W S ~ . ~ I * Y & W H ~ % ' N / ~ ~ Y X ~ B I . ' ~ W ~ ~ W . : : X ~ S ~ S ~ / / / P N & I ~ ~ W / ~ & ~  

June 1,1992 5-1 1 



Unit Hydrograph Procedures 
-3 

- 

o i 00 200 300 3 ~ 0 . 0  400 500 600 

MEASURED WATERCOURSE SLOPE. FT/MILE 

Flgure 5.4 
Slope Adjustment for Steep Watercourses In Natural Watersheds 
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Figure 5.4 
Slope Adjustment for Steep Watercourses In Natural Watersheds 

(Source: Drainage Criteria Manual, Urban Drainage and 
Flood Control District, Colorado, May 1984.) 
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Flgure 5.4 
Slope Adjustment for Steep Watercourses in Natural Watersheds 

(Source: Drainage Criteria Manual, Urban Drainage and 
Flood Control Dlstrlct, Colorado, May 1984.) 
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Figure 5.4 
Slope Adjustment for Steep Watercourses In Natural Watersheds 

(Source: Drainage Criteria Manual, Urban Drainage and 
Flood Control District, Colorado, May 1984.) 
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Flood Control District, Colorado, May 1984.) 
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Figure 5.4 
Slope Adjustment for Steep Watercourses In Natural Watersheds 

(Source: Dralnage Criteria Manual, Urban Drainage and 
Flood Control District, Colorado, May 1984.) 
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Flgure 5.4 
Slope Adjustment for Steep Watercourses In Natural Watersheds 

(Source: Drainage Criteria Manual, Urban Drainage and 
Flood Control District, Colorado, May 1984.) 
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Flgure 5.4 
Slope Adjustment for Steep Watercourses In Natural Watersheds 

(Source: Drainage Criteria Manual, Urban Drainage and 
Flood Control Dlstrlct, Colorado, May 1984.) 
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Flgure 5.4 
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(Source: Drainage Criteria Manual, Urban Drainage and 
Flood Control Dlstrlct, Colorado, May 1984.) 
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Slope Adjustment for Steep Watercourses In Natural Watersheds 

(Source: Dralnage Criteria Manual, Urban Drainage and 
Flood Control District, Colorado, May 1984.) 
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(Source: Drainage Criteria Manual, Urban Drainage and 
Flood Control District, Colorado, May 1984.) 
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Figure 5.4 
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(Source: Drainage Criteria Manual, Urban Drainage and 
Flood Control District, Colorado, May 1984.) 
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Flood Control District, Colorado, May 1984.) 
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(Source: Drainage Criteria Manual, Urban Dralnage and 
Flood Control Dlstrlct, Colorado, May 1984.) 
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(Source: Drainage Criteria Manual, Urban Drainage and 
Flood Control District, Colorado, May 1984.) 
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(Source: Drainage Criteria Manual, Urban Drainage and 
Flood Control District, Colorado, May 1984.) 
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(Source: Drainage Criteria Manual, Urban Drainage and 
Flood Control Dlstrict, Colorado, May 1984.) 
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(Source: Dralnage Criteria Manual, Urban Drainage and 
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Flood Control Dlstrlct, Colorado, May 1984.) 
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(Source: Drainage Crlterla Manual, Urban Drainage and 
Flood Control Dlstrlct, Colorado, May 1984.) 
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Figure 5.4 
Slope Adjustment for Steep Watercourses In Natural Watersheds 

(Source: Drainage Crlterla Manual, Urban Drainage and 
Flood Control District, Colorado, May 1984.) 
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(Source: Drainage Criteria Manual, Urban Drainage and 
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(Source: Dralnage Crlterla Manual, Urban Dralnage and 
Flood Control District, Colorado, May 1984.) 
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Flgure 5.4 
Slope Adjustment for Steep Watercourses in Natural Watersheds 

(Source: Drainage Criteria Manual, Urban Drainage and 
Flood Control Dlstrlct, Colorado, May 1984.) 
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(Source: Drainage Criteria Manual, Urban Drainage and 
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(Source: Drainage Criteria Manual, Urban Drainage and 
Flood Control District, Colorado, May 1984.) 
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Flood Control Dlstrlct, Colorado, May 1984.) 

~ ~ ~ ~ ~ ~ W / * ~ ; W ~ ~ ~ W % X * ~ / M / & : ~ ~ ~ ; $ S ~ Y X ~ # ~ X % ~ % I - I ~ * ; ~ + > X ~ : + ~ S I Z I I I : ~ , N ~ ~ Y / & . % ' C ~ M ~ ~ Y V M ~ Z ~ ~ Y A ~ S I W > % W E Z ~ / / / ~ Y / A I / / M ~  

June 1,1992 5-1 1 



Unit Hydrograph Procedures 

MEASURED WATERCOURSE SLOPE, FT/MILE 

Flgure 5.4 
Slope Adjustment for Steep Watercourses In Natural Watersheds 
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Figure 5.4 
Slope Adjustment for Steep Watercourses In Natural Watersheds 

(Source: Drainage Criteria Manual, Urban Drainage and 
Flood Control District, Colorado, May 1984.) 
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(Source: Dralnage Crlterla Manual, Urban Dralnage and 
Rood Control Dlstrlct, Colorado, May 1984.) 
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Figure 5.4 
Slope Adjustment for Steep Watercourses In Natural Watersheds 

(Source: Drainage Criteria Manual, Urban Drainage and 
Flood Control District, Colorado, May 1984.) 
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Flgure 5.4 
Slope Adjustment for Steep Watercourses in Natural Watersheds 

(Source: Drainage Criteria Manual, Urban Drainage and 
Flood Control District, Colorado, May 1984.) 
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FIgure 5.4 
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(Source: Drainage Criteria Manual, Urban Drainage and 
Flood Control Dlstrlct, Colorado, May 1984.) 
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(Source: Drainage Criteria Manual, Urban Drainage and 
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Figure 5.4 
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(Source: Drainage Criteria Manual, Urban Drainage and 
Flood Control District, Colorado, May 1984.) 
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(Source: Dmlnage Crlterle Manual, Urban Dralnage and 
Flood Control Dlstrlct, Colorado, May 1984.) 
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Flgure 5.4 
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(Source: Drainage Criteria Manual, Urban Drainage and 
Flood Control District, Colorado, May 1984.) 

~ ~ S S ~ + ~ ~ S P X ~ ~ Y ~ X ~ ~ B ~ * I I ~ ~ ~ & ~ ~ % . ~ ~ Y ~ K ~ I ~ ~ ~ ~ I ~ ~ ~ ~ Y ~ ~ ~ : ~ P ~ ~ : W ~ ~ : $ Z ~ S - ; W ~ X ~ . ~ S ~ I W ~ S , I ~ X X ~ I % W / ~ ~ $ % ~ ~ P ~ ~ ; P ~ I % I G . W Z % ~ I I ~ ~ ~ ~ I ~ I I / L ~ / & $ ~ ~ ~ / ~ ~ ~ , ~  

June 1,1992 5-1 1 



Unit Hydrograph Procedures 

MEASURED WATERCOURSE SLOPE, FT/MILE 

Flgure 5.4 
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(Source: Dralnage Crlterla Manual, Urban Drainage and 
Flood Control District, Colorado, May 1984.) 
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Figure 5.4 
Slope Adjustment for Steep Watercourses In Natural Watersheds 

(Source: Drainage Criteria Manual, Urban Drainage and 
Flood Control District, Colorado, May 1984.) 

~ ~ " ~ ~ ~ i r ? ~ X B B ~ ~ 4 * ' O O ~ > ~ X S ~ c ~ : ~ ~ ~ ~ & p ~ I ~ P S W / ~ ~ d ~ W . I & ~ i i ~ L J I i ? ~ Z D : Y . i ~ ~ : ~ X ~ I : ? ~ ~ ~ ; X z ( . z ( . ~ ~ ~ ~ I C ~ ~ Z ~ ~ % X 1 I ~ / n % ~ ~ ~ W t ~ ~ ~ ~ ~ r p y ~ ~ ~ ~ ~ ~ y ~ y ~ ~  

June 1,1992 5-1 1 



Unit Hydrograph Procedures 

Flgure 5.4 
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(Source: Dralnage Crlterla Manual, Urban Drainage and 
Flood Control Dlstrlct, Colorado, May 1984.) 
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