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I February 28,2002 

Hassan Mushtaq 

I Floodplain Administrator 
City of Phoenix 

I 
200 W. Washington Street 
Phoenix, Arizona 85003 

I Re: Letter of Map Revision Request for Sheely Farms East 
CVL Project #: 98-0094-10 

I Dear Mr. Mushtaq: 

This is a request for a Letter of Map Revision (LOMR) to the effective Flood Insurance Rate Map 

I (FIRM) for the City of Phoenix, Arizona. Pertinent information about this request is listed below. 

Community Affected: City of Phoenix, Anzona 

I Flooding Source: Maryvale Area 
FIRM Panel Affected: 04013C 2085F (7/19/01) 

1 The existing condition is a Zone A flood zone caused by ponding along the elevated top of bank of 
the Roosevelt Imgation District Canal which runs along the southern boundary of the site. The top 

I 
of bank intercepts the flows from the east creating a backwater condition up to elevation 1023 
(approximately), at which point the flows begin to overtop the bank. 

I The new Zone AE is shown based on the recently constructed infrastructure channels of Sheely 
Farms East and the existing Agua Fria Freeway Channel constructed by the Arizona Department of 
Transportation. Exhibit 2, located within this report, shows the new floodplain Zone AE. 

I If you have any questions regarding this submittal, please call either Doug Both or myself at (602) 
264-6831. 

I Sincerely, 

1 
I 
1 

President 

LF0:se 

I 



Executive Summary 

Coe & Van Loo Consultants, Inc. (CVL) has been contracted by Sunbelt Holdings to provide 

engineering services in support ofthe proposed development of Sheely Farms East. The site consists 

of approximately 390 acres of agricultural farmland that will be developed into single-family 

residential homes, multi-family complexes, commercial tracts, city parks, and school sites. The site 

is located in Section 33, Township 2 North, Range 1 East of the Gila and Salt River Meridian and is 

located within the City of Phoenix jurisdictional limits. The property is bounded by McDowell Road 

on the south, Thomas Road on the north, 91" Avenue on the east, and the recently constructed Agua 

Fria Freeway (Loop 101) on the west. See Figures 1 and 2. 

Under existing conditions, the site slopes to the southwest at approximately 0.25 percent. Offsite 

flows impact the site along the northern and eastern boundaries. These flows are quantified in the 

Maryvale Area Drainage Master Study (ADMS) done by Wood, Pate1 & Associates in association 

with CH2MHill (November 1996). The offsite flows combine with generated onsite runoff and are 

conveyed across the site in a southwesterly direction as sheet flow. The Roosevelt Inigation District 

(RID) Canal is located along the southern boundary of the site and causes the runoff to pond against 

the northern edge of the canal. A berm prevents stormwater runoff from discharging into the canal 

creating a backwater condition and the FEMA designated Flood Zone A as seen on the FIRM Map 

(see Exhibit 1). The Maryvale ADMS HEC-1 model is used as the effective model for the LOMR 

submittal and is included in Appendix G. 

The proposed development of Sheely Fams East will incorporate the use of drainage channels to be 

constructed along the eastern and northern boundaries of the site. These channels will function to 

convey offsite flows (and a portion of the onsite flows) to the Agua Fria Freeway (AFF) Interceptor 

Channel, that runs along the western boundary of the property. These channels will eliminate the 

existing FEMA Flood Zone A and are designed to contain the 100-year, 24-hour stomwater flows 

thereby creating a Flood Zone AE (see Exhibit 2). The design flows for the proposed conditions 



analysis were obtained by modifying the Maryvale ADMS HEC-I model to account for development 

of the site (see Appendix H). The existing condition HEC-RAS analysis for the AFF Channel and 

the Sheely Farms East channel systems is submitted as the post-project conditions model for the 

LOMR submittal and is included in Appendix I. 
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I DOCUMENT QUALZTYASSURANCE 

Aspart of CVL lspolicy to provide quality products to its clients, all reports are subject to review for 

technical accuracy, validity of conclusions and appropriateness of recommendations. 

This document wasprepared by: 

Printed/Typed Name: 

Date: March 19, 2002 

This document was reviewed under the 
direction oJ 

tY - 4 
Printed/Typed Name: J. Doug Both, Project Manager 

Date: March 19, ZOO2 

I This document was prepared under the 
direction o j  

1 Printed/Typed Name: Les F. Olson. P.E., R.L.S. 

I 
Date: March 19,2002 

1 
I 
I 
I 
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APPENDIX A 

Revision Requester and 
Community Official Form 

(MT-2 Form 1) 



FEDERAL EMERGENCY MANAGEMENTAGENCY I 0.M.B No. 3067-0148 
REVISION REQUESTER AND COMMUNITY OFFICIAL Expires April 30, 2001 

PUBLIC BURDEN DISCLOSURE NOTICE I 
Public reporling burden for this form is estimated to average 2.13 hours per response. The burden estimate includes the time for reviewing I instructions, searching existing data sources, gathering and maintaining the needed data, and Completing and reviewing the form. Send comments 
regarding the accuracy of the burden estimate and any suggestions for reducing this burden to: information Collections Management. Federal 
Emergency Management Agency, 500 C Street, S.W.; Washington DC 20472: and to the Office of Management and Budget, Paperwork Reduction I 
project (3067-0148). Washington. DC 20503. 

You are not reaulred t o  respond to this collection of Information unless a valid OMB Control Number is displayed In the 

I I upper right corner of this foirn. I 
1. REQUESTED RESPONSE FROM FEMA 

1 

I 
( 

This request is for a: 

!J CLOMR A letter from FEMA commenting on whether a proposed project, if built as proposed, would justify a map 
revision, or proposed hydrology changes (See 44 CFR Ch. 1. Parts 60.65 & 72). 

LOMR A letter from FEMA officially revising the current NFIP map to show the changes to bodplains, 
floodway or flood elevations. LOMRs typically decrease flood hazards. (See 44 CFR Ch. 1 Pam 60 & 65.) 

I 

1 5. The NFiP map panel(s) affected for ail impacted communnies is (are): I 

Other Describe: I 
2. OVERVIEW 

1. The basis for this revision request is (are): (check all that apply) I 
1 
I 
1 

Communih, No. I Communihr Name 1 State I Map No. I Panel No. I Effective 

[Xj Physical Change Improved MethodologyIData Fioodway Revision 

Other Describe: As-built conditions of Agua Fria Fwy channel & Sheely Farms East Develop- 
Note: A photograph is not required, but is very helpful during review. ment . 
2 . ~ 1 d i n g s o ~ ~ ~ ~ :  Southeast portion of Maryvale area & elevated cross-section o f  R.I.D. Canal. 

3. Project Namdldentifier: Sh-1~ Farms East 

4. FEMA zone designations affected: A 
(example: 4 AH, AO. A1-A30, A99. AE, V, V1-V30, VE. B, C, D. X) 

1 Data 
EX: 4 8 ~ 0 1  Katy. City TX 460301 0005D 02/08/83 

480287 Harris County TX 482010 0220G 09/28/90 

040ar'l City of Phoenix AZ 04013C 2085F 07/19/01 

1 6. The area of revision encompasses the following types of flooding and structures. Check all that apply. I 
Types of Flooding r- - 

Riverine 
!J Coastal 

Alr~ial fan 
Shallow Flooding (e.g. Zones A 0  and AH) 
Lakes 

a Other (describe) 

I Structures 

Channelization 
!J LevedFloadwail 

BridgeICulvert 

13 Dam 
Fill 
Other (describe) 

PLEASE REFER TO THE INSTRUCTIONS FOR THE APPROPRIATE MAILING ADDRESS 1 

I 
FEMA Form 81-89 Revision Requester and Community Officlal Form MT-2 Form 1 Page 1 of 2 



A. ENC.?CACHMENT ~ N F C F ~ M A ~ O N  

I. :- b?e slate have ,,,*&idcn ever me : cmay  or i s  accc:cn by ecmmur;?i% oat'!iiDaths in the NF~= Yes Nc I 
If Y n .  atach a copy of a 1-r notifying the appmpriate State agency of the flood- mvision and documenetio" of the approval of th 
revised floodway by the appropriate State agency: m I t 
2. Ccw 5 e  eeveiopment in tke floodway cause the !% annual L-ance (base) ekvacon to incease at any lceticn by more than 

I ' 1  0.CCO k t ?  Yes C] No a N/A 

' I  3. Dcea the cumulative e t kd  of all development that has owrred since the effe&e SFH4 Was originally identified cause the base flood 
ekvaticn to inuaasa at any locatan by more than one focl (cr other inaease lhil f mmmunity or state has adopted more stringent criteria 
-even V a fbodway has not been delinsatod by FEMA)? a Yes No I 

If the answer to either ltems b Yes, please attach documentation that all requirements of Section 66.12 of the NFlP regulations have bee 
met regarding evaiuatlon of alternatives, notice to Individual legal Pmperty owners, concurrence of CEO, and cenificotion h t  n 
lnsunble seuctura a n  impacted. I 

1 [ 5. MAINTENANCE RESPONSIBILITY 1 
2 

I The nmmunity is willing to assum responsibility fir performing 17 overseeing compliance with the maimenan= and 
opefatiin plans of the 

INS-\ 
nwd I 

I 
.- . .-, 

mntmi shrmre. If not performed pmmptly by an omer other than the mmmunity, the community will provide the necessary services 
without mst to the Fcderal government I I Operation and maintenance plans am attached. Yes No NIA I 

I P e  review fee k r  the appropriate request catgcry kar induded. Yes Fee amount S 3. LOO 
OR 

T%s ~zquest is ?as& sn a federally spcnsc& ?ccc-=rml prcject where t J  percent cr more oi::e projeCs c s ;  is ker., lv 

I s:ccsored. cr r e  request is Dasea on aetailec nycrzcc c ana nyara~lic ;ric.es wnaucec cy Fereral. State. cr c ca~  asences :o - rezxzce appox.mate stcaies cCdLGed by i3.4 ar.c scown cn the efecve FIRM; :nus 1r.e projec: IS fee exemct- Yes I 
I Please see lnsrmctions for F?e Amounts 1 
I 1 

i .  SIGNATURE 

that all Note: Signature Indicates that the community understands, from 
the r e g o n  requester, the impacts of the revision on flooding 

Les F. Olson, P.E., R.L.S. Hassan Mushtaq, Floodplain Manager 
Fnnted Name and Title of Revelon Requester Pnnted Name and TNe of Ccmmunny Ohical 

Coe & Van Loo Consultants, Inc. City of Phoenix 
Cempany kame Ccmmunlry Name 

602-264-6831 602-262-4026 
?e.ecrone Nc Cate Teiecncne No. Date 

F. Olson, P.E., R.L.S. 
m t e d  Name and Ttle of Revlsion Requester 

R a s v  Nd.*&pires (Date) I 7 State & ? 
Type sf Ccense/Expertise: C. 1 v/( as&.; 

4 

I Check which forms have been includea with this request 

Form Name and (Number\ Reouired if ...... 
U Hydrologic (3) nerv or rev'& diichaqes 
hO Hydraulic (4) new or revised water-surface elevations 

Mapping (5) fleodpiaintoodway manges 
Channelization (6) channel is m o d i i  

hO BridgeICulvart (7) additiodrevision of bridae/culvert 
LsvcaFloodwall (8) aaaiuorVmvls~on of le.,&oaha,l 

0 CO~SUI (9) new or mvltea maml  ekvaticns 
0 Coastal Stmeturns (10) aeda~odmvaion of nastal nricure 

I 
. . 

0 Dam (11) abdiiiod'revkion of dam 
Alluvlal Fan (12) struc;ures proposed on alluvial fan 

1 

I F W F o m 8 1 4 9  Revision Requester and Wimmunlty Cflidsl Form MT-2 Form 1 Pase 2 of 2 



APPENDIX B 

Riverine Hydraulic Analysis Form 
(MT-2 Form 4) 



FEDERAL EMERGENCY MANAGEMENT AGENCY I 0.M.B NO. 3067-0148 

RlVERlNE HYDRAULIC ANALYSIS Exoires April 30. 200: 

PUBUC BURDEN DISCLOSURE NOTICE 
Public rerepomng burden for this form'is estimated to average 2.25 hours per response. The burden estimate indudes the 6me for reviwln 
iNtfuctions. searching existing data sources, gathering and maintaining me needed data, and mmpleting a? revlemng the form. Sent 
cCfnrnenk rqarding the accuracy of the burden estimate and any suggestions for reduang this burden to: IIIf0ITnattOII Colleaions Manasemen 
Fedtnl Emergency Management Agency, 500 C SkeetS.W.. Washington DC 20472: and to the Office of Management and Budset. Papewoh 
Reduction Proiect 1306741481. Washington. DC 20503. - 
You are not required to respond t o  this collection of information unless a valid OMB Control Number is displayed in the 
upper right comer of this form. 

Note: Fill ob i  one form for each flooding source studied 

1 ccmmuniry Name: city of Phoenix, Arizona 

Flooding Source: Southern & Eastern portion of Maryvale area 

Pmject Namelldentifier: Sheely Farms East 

I. REACH TO BE R M S E D  

Describe the limits Of the revision OR submit a mpy of the FIRM wilh the revision area dearly highlighted. 
Copy of FIRM(s) attached depicting area of the revisin (h'ghlehted, or cirded)?a Yes 

Downstreamlimit Intersection of Agua Fria Fwy & Mc~owell Rd. 

~ps t ream~jme -ection of 91st Ave. & Thomas Rd- 

2. MODELS SUBMIRED SEE ATTACHED EXPLANATION 
Reaulrements: for areas which have detailed floodinq: for areas which do not have detailed floodinq: 
Full inout and output iistinas along wiih files on diskette for eac? of the models listed be1 Onlv the lmvear  (Base) flood omfiie is reouirei. A . . - - ~  
(items' 14) and isurnma& of the source of input parameters used in the modeis must hydraulic model is not required for areas whid do 
provided. The summary must include a description of any changes made from model not have detailed flooding; however. BFEs may not 

be added to the revised FIRM. If a hydraulic mdel  
is developed for the aiea, items 3 and 4 d e s c f '  
below must be submitted. I 

I 
It hydraulic models are not developed, hydraulic aMlySeS lincludlng all ulculations) for extsbng or pre-project conditions and rev\* 
or post-project conditions must be submitted. 

I 1. Duplicate Effective Model Natural File Name q floodway File Name 
Copies of the hydraulic analysis used in the effective FIS referred to as the effeeive models (1s. 5s.  10s. and 500-vear multi-omfile runs an 

I me floodway run) must be obtalned and then reproduced on the requestets equcment m produce the Dup~~cate ~ffe&e meiel.  IS a rqc l  
to assure that the effectwe models Input data has been uans!ened corredy lo  h e  rwuestets wutoment an0 to assure that the revaed data 1 w I 

I be integrated into the effective data to provide a mntinuow FIS model upstham and dimstream bfme revised reach. 
- -  --- I 

2. Corrected Effective Modcl 0 Natural File Name Floodway File Name 
The Corrected Effective model is the modei that mrrects any errors that oour in the Duplicate Effective mcdel, adds any additional c o  
sections to the Duplicate Effective mcdel, or incorporates more detailed topograchic information than that used in the currently effedwe 
The Correctly Effedive model must not reflect any man-made physical chanses since the date of the effective model. An error muld be 
tecinical error in the modeling procedures, or any U ~ S U U & C ~  in the floodplain that oa r red  prior to the date of the effective mdel  but 
incorporated into the effective model. 

3. Existina or Pre-Proiect Conditions Model Naturai File Name floodway File Name 
The Duplicate Effective model or Corrective Effective model is modilied to produce the Existing or PrePmject Conditions model to reflee an 
modifications that have occurred within the floodplain since the date of the Effecke model but prior to the mnstruction of the project for whid VI 
revision is being requested. If no modification has occurred since the date of the effective model, then this model would be identical to th 
Corrected Effective model or Duplicate Effective model. I 
4. Revised or Pwt-Proiect Conditions Model q Natural File Name 0 Floodway File Name 
The Existing or Pre-Pmject Conditions model (or Duplicate Effective model or Corrected Effective model, as appropriate) is revised to re 
revised or post-pmject conditions. This model must incorporate any physical changes to the floodplain since theeffective modei was produced 
well as the effeds of the pmjett. M e n  the request is for the proposed project this model must reflect proposed mndiions. 

1 5 . r  - Please attach a sheet desdbing all other models submitted along wah h e  file names.0 Natural 0 Flwdway I 
t PLEASE REFER TO THE INSTRUCTIONS FOR THE APPROPRIATE MAILING ADDRESS I 
FEMA Form 81-89C Rwenne Hydraulic Anatyslr Form MT-2 Form 4 Page 1 d 2 



I Explain how they were determined. Explanation A t l a w  Yes No I 
I NOTE: If the efedve study a an acproxlmate stuay, me slowarea method a rrcamended 

For detalka analyss studies, usmg a kncwn water-surface ekvanon u mmenoed .  

4. RESULTS (fmm the model used to mvise the 100-year water surface elevations) 

if the results ind i te  any of the fdbwing, attach an uplanatian -to this form, or to the hydraulic model printout- as to the reasonableness of th : 
situation. 

0 S~pmit ical depth Critical Depth Drawdrwns 0 Negative Floodway Surcharges 

I [7 Flwdway ~urebrgea Greater Than Maxbnum Allowed by Cwnrnunity~State 

.I Water surface elevations higher than the end paints of cmss sections. I 
I [g Floodway dncharge io dierent than the Natural 100year (base) flood discharge. I '- 

I [g Project causes 100year flccdplain or floodway ekvations to increase (state if increases are located off the 
requestets properly) 

I Explanation attached with Form a Explanation provided on attached printout 0 I 
I If Hydnulk model wed is HEC-2 has it been checked wkh FEMA'S CHECK-2 computer pmgram?m Yes IJ No 

(see instructions for InformatJon on how to obtaln CHECK-2) 

5. REVISED FiRWBFM AND FLOOD PROFILES 

1. Profile Tnnsltion I 
I a. 10021ear WerSurface Elevations - indicate the difference in water surface ekMtions where me project 10Dyear elevations tie 

into the existing lobyear water surface ekvations at each end of me prcjed I 
I Downstream End within ( h t )  

Cross-Section # 
Upstream End within 

Cmss-Section # 
(MI I 

I b. Flocdway Ekvations -indicate the aiikrence in water surface elevations mere the projea floocway elevations Ue into me existing 
fiwdway water surface ekvations at each end of the projee. I .  

I Dcwnstream End within - 
Woss-Section # 

(feet) Upstream End wiihin 
Cmss-Section # 

(feet) 

I c. Floodway widths - indicate Ule difference in flocdway widthr where the pmject floodway widths tie into the existing flccdway width 
at each end of the proje.2 

I Dormstream End within - 
Cross-Section # 

(feet) Upstream End within (feet) 
Cross-Section # - 

Z Profile Checklist (check box If information has been provided on profile) 

The following information (unless in parentheses) must be induded at the same scale as the existing profiles for this project: 

Stream Name 13 ~ m m u n t y  Name B ~orponte timits ~ateted [7 Study limits labeled 

0 Confiuencef labeled L11 Channel Stationing 0 Streambed profiled cross sections labeied 

HorkonlaWertical Scales indicated B 10Dyear ekvs profiled' 

[XI Road Cmssings q Labeled Low Chord Elevations Top of Road Elevations 

'AII recurrence intervals in'the effectwe study must aiso be profiled. 

Fioodway Data Table 

Attach a Floodway Data Tabk for each cmss section listed in the published Flwdvay Data table in the FIS report 

Floodway Dala Table Athched 0 Yea a Not Required 

FEMA Form 81-89C Riverine Hydnulic Anabs~ Fon MT-2 Form 4 Page 2 of 2 



APPENDIX C 

RiverineICoastal Mapping Porm 
(MT-2 Porm 5) 



FEDERAL EMERGENCY MANAGEMENT AGENCY I O.M.O NO. 3067-0148 
R lMRlNElCOASTAL MAPPING Expires Aoril 30. 2001 

PUBLIC BURDEN DISCLOSURE NOTICE 
Public reporting burden for this form is estimated to averase 1.5 hours per WOOnSe. '!'he burden estimate Indudes the time for reviwnn, 
iwtrudons, searching exlsting data sources, gathering and maintaining the needed,data, and completing and reviming the form. Sen< 
mmmenls regarding the awracy of the burden estimate and any suggestions f ~ r  reduang this burden to: lnfo~at ion Colledions Managenen 
Federal Emergency Management Agency, 500 C Streel.S.W.. kh l ng ton  fX: 20472: and to the Office of Management and Budget Paperwork 
Redudion Prolect (306741481. Washlnqton. DC 20503. 
You are not requlmd t o  respond t o  this collection of infonnation unless a Valid OMB Control Number Is displayed in the 
upper right comer of this form. 

Note: Flll out one fom for each fioodlng source studled 
I i 1 Community Name: City of Phoenix, Arizona I I F~ocdingsource: Southern & Eastern portion of Marwale area I 
I Project Name/ldenUfier. Sheely Farms East I 
I ~ h l s  Is a 01 Manual Dlgkal submlrslon. DigHal map submissions may be used lo update dlgnal FIRMS (DFIRMsJ. For updati 

DFIRMs, these submlssbna must be cocrdlnatad wlth FEMA Headquarters as far In advance as possible. 1 
I. MAPPING CHANGES 

4 

1. A topographic workmap must be submmed shchvlng the following information (chd MIA when not gppllcable): 

a. Revised approximate 1Wyear nwdpbin boundaries (Zone A) Yes fI1 No NIA 
b. Revised detalled 100- and 5Wyear floodplain boundaries. a Yes fI1 No fI1 NJA 
c. Revised floodway bcundarles a Yes No NIA 
d. Locatlon and alignment of all mss  sectlons with stationing control Indicated. El Yes q No q NIA 
e. Sham alignments, mad alignments and dam alignments. Yes No C] N/A 
1. Current community boundaries. 9] Yes NO NIA 
g. Effedive 100-year fiocdplaln and floodway boundaks frcm FIRMIFBFM reduced or 

enlarged to the scale of the topcgraphlc workmap a Yes No 
h. W i n s  between the effectbe and revised IOU, SCC-year and R&ay boundaries o Yes No 1 % 
I. The requestets property boundaries and community easements 9] Yes fI1 No q NIA 
j. The signed cerWtcatlon of a registered professional engineer Yes fI1 No NIA 
k Location and desaiptlon of reference marks g yes g No NIA 
I. Vertical datum (example: NGVO, NAVD) 9) Yes No NIA 
m. Coastal zone designations tle Into adjacent areas not being revised D y e s  q No NIA 
n. Location and alignment of all coastal transects used to revise the coastal analyze Yes fI1 No 1x1 NIA 
o. V-zone has been delineated to extend landward to the heel of the primary frontal dune Yes fI1 No NIA 

If any Items are marked No or NIA please attach an explanation. 

2. M a t  is the soum and date of the updated topcgraphlc information (example: onhophoto maps. July 1985; filed survey. May 1979, 
beat+ profile, June 1987 etc)? 

1 Field Survey, February 2002 I 
3. M a t  Is the scale and contour Interval of the following wor!unaps? 

Effedive F6 Scale N/A contour Interval N/A 

Revlslon Request Scale 1" = 600' Contour Interval 1 ' 
NOTE: Revised topographic infonnation must be of equal or greater detail than effective. 

4. Anach an annotate0 FlRMlFBFM at the scale of the effective FlRMlFBFM shmng the revised 100- and 500-year flowplain and Vle 
flowway oo~ndanes ana how lney tie lnto those shown on tne effecUw FIRMIFBFM aownsueam and Lpstream of the revisions or 
adjaceni to the area of revision for coastal studies. FIRWFBFM attached? Yes q No 

(see Exhibits 1 & 2) 
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2. EARTH FILL PLACEMENT 
b 1 

.- - I 1. The fill Exlstlng Proposed I 
I 2. Has nlI beeWill be placed in ttm regulatory f i b y 7  I3 yes O NO 

If Yu,  please attach mmphted Riverine Hydraulic Analysis km'fI (Form 4). 

I 3. Has fill beeWill be placed In fiocxhuay fringe @ma between the flwdway 
end 100-year flwdolcrin boundaries)? yes a NO 

I If Yes, then mmplete A 0, C, and D below. I 

I a. Are fill slopes for granular materia!s steeper than one vertical 
on onsandanahalf horizontal? Yes NJ 

I If Yes, justify steeper slopes 

- 1 .- -- 

b. Is adequate emlon pmtedlon pmvlded for fill slops exposed to mwlng n o d  waters? (Slopes exposed to flows with ve/o&bs of - 
up to 5 feet per semnd ifps) during the 100-year Sow' mUSt, et e mhimum, be protected by e cover of grass, !ines, weeds, or 
similar vegetalton: s lops exposed to flows wiUl ve l~ l t ies  graater than 5 fps during the 100-year flwd must, at a minimum, be 
protected by stone or& nprap.) I 

I If No, describe emion pmtedion pmvMed 

I 
I o. Haa all flll p l e d  In revbcd 10Oyear flocdptaln &in mmpacted to 95 perrent dthe  maxlmum demity obtainable v& the 

Standard Proctor Test Method or acceptabh equivalent method7 Yes No I 
d. Can structures mnce~vably be mnstructed on the fill at any bme In the future70 Yes No 

If Yes, attach certmcatlon of flII compaction (Item 3s. above) by the comrnunlty's NFIP pemi t  offlclal, a registered professional 
Engineer, or an accredited soils engineer In accordance with Subparagnph 86.5(a)(8) of the NFIP ragulatlons. 

Fill certiflcatlon attached yes No 

yes El No 4. Has fill beenhvlll be placed In a V zone7 
-5: 

If Yes, is the fill protected from emslon by a n o d  mntrol rtruchlra such as a revetment or seawall? 

Yes No 

If Yes, attach the Coastal Structures Form (Form 10). 
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APPENDIX D 

Channelization Form 
(MT-2 Form 6) 



FEDERALEMERGENcYMANAGEMENTAGENCY I O.M.B. Burden No. 3067-0148 
CHANNELIZATION Expires April 30, 2001 

PUBLIC BURDEN DISCLOSURE NOTICE 
Public reporting burden for this form is estlmated to average 1.75 hours per response. The burden estimate includes the time for reviewing 
instructions, searching existing data sources, gathering and maintaining the needed data, and completing and reviewing the form. .Send 
comments regarding the accuracy of the burden estimate and any suggestions for reducing this burden to: information Collections Management, 
Federal Emergency Management Agency. 500 C Street, S.W.. Washington. DC 20472: and to the Office of Management and Budget. Paperwork 
Reduction Pmject (3067-0148), Washington, DC m 0 3 .  

You are not required to respond to  this collection of information Unless a valid OMB Control Number Is displayed in the 
upper right corner of this form. 

.- 
CommunltyName: City of Phoenix, Arizona 

FloodingSource: Southern & Eastern portion of Marwale area 

Project Namendentlfiec she el^ Farms East 

1. REACH TO BE REVISED 

Describe the limits of the revision OR submit a copy of the FIRM with the revision area clearly highlighted. 
Copy of FIRM(s) attached depicting area of the revision (highlighted, or circled)? Yes 

DovmstreamLimit Intersection of  k u a  Fria interceptor channel at McDowell Rd. 

UpstreamLimlt: Intersection of 91st Ave. & Thomas Rd. 

I 

I l eE] Description of the shape of the channel (both cmss sectional and planimetric configuration) and its lining (channel bottom 
and sldes): I 

2. CHANNEL DESCRIPTION 

I I 
3. ACCESSORYSTRUCTURES 

The channelization indudes: I 

Attach the following information about the channel (check box if information has been provided): 

Dascrlptlon of the inlet and outlet 

Levees (Attach Leveemowlwall System Analysis Fom - Form 8) 

Transkions in cross sectional geametry 

I Debris baslnldetenticn basin 
Energy dissipater 
Other (Describe): 

I ,  4. DRAWING CHECKLIST 
I 

I Attach the plans of ma channelization certified by a registered professional engineer. The plan detail and lnformatlon 
should include (check box it information has been provldad): 

Channel alignment and locations of inlet, outlet, and accessoly structures 

Channel lining 

Typlcal cross sections and profiles of channel banks and invert 

m 
PLEASE REFER TO THE INSTRUCTIONS FOR THE APPROPRIATE MAILING ADDRESS i 

I F E M A h  61-89. Channelization Form MT-2 Form 6 Page 1 of 2 



I -- 

I 
I 
I 
1 
I 

I 
I 
I 

5. HYDRAULIC CONSIDERATIONS 

I. The channel was deslgned to cam/ 622 (cfs) andlor the --year flood 

2. The des~gn eievat~on in the channel based on: 

a Subcrltlcal flow 

a Crtt~cal flow 

tJ Supercnllcal flow 

Enirgy grade l~ne 

3. If there is  the potential for a hydraulic jump at the following locations, check the box(es) that apply and attach an explanation of 
how the hydraulic jump Is controlled without affecting Ute stability of the channel. 

Inlet to channel? Yes 81 No 

Oubt of channel? Yes LX No 

At Drop Structures? Yea No 

At Transitions? 0 Yes I3 NO 

Other locations? Yes • No 

Explanation Attached? Yes No @ NIA 

6 SEDIMENT TRANSPORT CONSIDERATIONS 

If there is any indication from historical records that sediment transport (including swur and deposition) can affect the 1OOyear (base flood) 
water-surface elevations; and/or based on the stream geomorphology. vsgetative cover, development of the watershed and bank mnditlons, there 
is a potential for debris and sediment transport (Including sewer and deposition) to affect the base flood water-suriace elevations, then provlde the 
foilowing information (Check the box if provlded): 

Method used to esUmate sediment transport 

Method used to estimate scour N o r  deposition 

Method used to revise hydraulic cr hydmioglc anslysm (model) to account for sediment traIsport 

I FEMA Form 81-89E Channelization Form MT-2 Form 6 Page 2 of 2 



I I Description of Ule shape of the channel (both cross sectional andplanirnetric configuration) and its lining (channel bonom 
and sides): I 

I 

I I 
3. ACCESSORY STRUCTURES 

The channelkauon indudes: I 

2. CHANNEL DESCRIPTION 

FEDERALEMERGENCYMANAGEMENTAGENCY I O.M.B. Burden No. 3067-0148 
CHANNELIZATION Expires April 30, 2001 

PUBLIC BURDEN DISCLOSURE NOTICE 
Public reponing burden for this form is estimated to average 1.75 hours per response. The burden estimate includes the time for reviewing 
instructions, searching existing data sources, gathering and maintaining the needed data: and completing and reviewing the form. send 
comments regarding the accuracy of the burden estimate and any suggestions for reducing thls burden to: Information Collections Management, 
Federal Emergency Management Agency, 500 C Street, S.W., Washington, DC 20472 and to the Office of Management and Budget, Paperwork 
Reduction Project (3067-0148). Washington. DC 20503. 

You are not required to respond to this collection of information unless a valid OM6 Control Number i s  displayed in  the 
upper right corner of this form. 

CommunityName: City of Phoenix, Arizona 

FloodingSource: Southern & East- Marwale area 

Project Namelldentifler: Sheely Farms East 

1. REACH TO BE REVISED 

Describe the limits of the revlslon OR submk a copy of the FIRM with the revision area cieariy highlighted. 
Copy of FIRM($) anached depicting area of the revision (highlighted, or circled)? ilq Yes 

Omstreamurnit: Culvert inlet at Agua Fria F w  interceptor channel at McDowell Rd. 

~ ~ ~ ~ ~ ~ ~ i ~ l l :  Culvert outlet at  Agua Fria Jhy interceptor channel & Thomas Rd. 

: 

Attach the followlng Information about the channel (check box if information has been provided): 

Description of the inlet and ouUet 

Levees (Attach Levas/Floodwall System Analysis Form -Form 8) 
Dropsbuctures 
Superelevated seotions 

mTransitions In w ~ s s  sectional geomeby 
Debris basiddetention basin 
Energy dlsslpater 
Other (Describe): 

I 
4. DRAWING CHECKUST 

i 
Attach the plans of the channelbation certlfled by a registered pmtesslonal engineer. The plan detail and lnformatlon 
should include (check box H Information has been pmvlded): 

Channel alignment and locations of inlet, outlet and accessory structures ' I a Channel lining 

65 Typical cross sections and profiles of channel bank and invert 

rn 
PLEASE REFER TO THE INSTRUCTIONS FOR THE APPROPRIATE MAILING ADDRESS ii 
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5. HYDRAULIC CONSIDERATIONS 

- 1 1. The channel was designed to cany (cfs) andlor the --year flood, 

1 I 2. The design elevation in the channel based on: 

Subcritical flow 

a Critical flow 

r l [3 Supercritical flow 

[3 Engrgy grade line 

3. if there is  the potential for a hydraulic jump at the following locations, check the box(es) that apply and attach an explanation of 
how the hydrauilc jump is controlled without affecting the stability of the channel. 

Inlet to channel? 

Outlet of channel? 

At Drop S~NC~UI'SS? 

I .  I At Transitions? 

13 Yes El No 

Yes El NO 

Yes No 

Yes Kl NO 

Other locations? Yes a No 

Explanation Attached? Yw NO NIA 

1 
6. SEDIMENT TRANSPORT CONSIDERATIONS 

I 
If there Is any indlcatlon from historical recoids that sediment transport (Including scour and deposition) can affect the 100year (base flood) 
water-surface elevations; and/or based on the stream geomorpholog/, vegetalive cover, development of the watershed and bank conditions, there 
is a potential for debris and sediment transporl (Including sewer and deposition) to affect the base flood water-surface elevations, then provide the 
followinn information {Chsck the box if provided): 1 

Estimated sediment load 
IC 

0 Method used to estimate sediment tansporl 

Method used to estlmate scour and/or deposition 
I 

0 Method used to revbe hydraulic or hydrologlo analysis (model) to account for sediment bansport 

FEMA Fonn 81-89E ChannellzaUon Form MT-2 Form 6 Page 2 c 



FEDERALEMERGENCYMANAGEMENTAGENCY I O.M.B. Burden No. 3067-0148 
CHANNELIZATION Expires April 30, 2001 

PUBLIC BURDEN DISCLOSURE NOTICE . -  - -  

Public reporting burden for this form is estimated to average 1.75 hours per response. The burden estimate includes the time for reviewing 
instructions, searching existing data sources, gathering and maintaining the needed data, and completing and reviewing the form. Send 
comments regarding the accuracy of the burden estimate and any Suggestions for reducing this burden to: information Collections Management, 
Federal Emergency Management Agency, 500 C Street, S.W., Washington, DC 20472; and to the Oifice of Management and Budget, Paperwork 
Reduction Project (3067-0148), Washington, DC 20503. 

You are not required to respond to this collection of information unless a valid OMB Control Number is displayed in the 
upper right corner of this form. - 

C i t y  o f  Phoenix,  A r i z o n a  I 

I 1 UpstreamUmit: I n t e r s e c t i o n  o f  91st Ave. & Thomas Rd. I 

I 
I 
1 
B ' 2. CHANNEL DESCRIPTION 

m 

FlocdingSource: Sou the rn  & E a s t e r n    or ti on o f  M a r w a l e  a r e a  

Project Namelldentlfler: S h - 1 ~  Farms E a s t  

1. REACH TO BE REVISED 

Describe the limits of the revblon OR submit a copy of the FIRM with the revision area clearly highlighted. 
Copy of FIRM(s) attached depicting area of the revision (highlighted, or circled)? a Yes 

b m s t r e a m l M i  *ma Fr ia  Fwv i n t e r c e o t o r  chamad a t  T h w  Rd. 

' I Attach thefoilowlng lnformatlon about the channel (check box if infonnatlon has been provlded): 

Description of the Inlet and outlet 

I Description of the shape of the channel (both cmss sectional and planimetric configuration) and its lining (channel bonorn 
and sides). I 

I I 
3. ACCESSORYSTRUCTURES 

The channelization indudes: I 
Levees (Atlaoh Le~~a/FIoodwelISystsm Analysis Form - Form 8) 
ODD structures 
su$relevated sectlona 
TraI7Slti0~ in cmss sectional geomehy 
Debris baefn'detentbn basin 
Energy dissipater 
Other (Describe): 

I :  
I 

4. DRAWING CHECKUST 
i 

Attach the plan6 of the channelhgtlon certified by a registered protessional engineer. The plan detall and infomation 
should include (check box If information has been provided): 

i (XI Channel alignment and locations of inlet, outlet and accessory structures 

' I  Channel llning 

Typical cma  sections and pmfllea of channel banks and invert 

I 
I - 

PLEASE REFER TO THE INSTRUCTIONS FOR THE APPROPRIATE MAILING ADDRESS 

Channelization Form MT-2 ~orm 6 page 1 of 2 



I 
1 
J 
I 
I 
I 
1 
I 
I 

5. HYDRAULIC CONSIDERATIONS 
'1 

1. The channel was designed to cam/ 78 (cfs) and/or the 100 -year flood 

2. The deslgn elevation in the channel based on: 

a Subcrit~cal flow 

0 crit~cal flow 

Supercr~t~cal flow 

E n h  grade line 

3. If there Is the potential for a hydraulic jump at the following locatlons, check the box(=) that apply and attach an explanatlon of 
how the hydraulic jump is controlled wlthout affecting the stability of the channel. 

inlet to channel? Yes !a NO 

Outlet of channel? 0 Yes No 

At Drop Structures? Yes No 

M T r a W n s ?  Yes 1x1 No 

Other locations? Yes No 

Explanation Attached? Yes No a NIA 

6. SEDIMENT TRANSPORT CONSiDERATlONS 

If there Is any indication from hlstorfcal records that sediment transpolt (including scour and deposition) can affect the lOOyear (base flood) 
water-surface elevations: andlor based on the stream geomophology, vegetative cover. development of the watershed and bank conditions, there 
is a potential for debris and ssdlment transport (including sewer and deposition) to affect the base flood water-surface elevations, then provide the 
following Information (Check the box if provided): 

Method used to estimate sediment trampon 

Method used to estimate smur andlor deposition 

Method used to revise hydraulic or hydrologic analysls (model) to account for sediment hanspolt 

I FEMA Form 81-89E ChannellzaUon Form MT-2 Form 6 Page 2 of 2 



I FEDERALEMERGENCYMANAGEMENTAGENCY I O.M.B. Burden No. 3067-0148 
CHANNELIZATION Expires April 30.2001 

PUBLIC BURDEN DISCLOSURE NOTICE . ~ 

Public repolfing burden for this form is estimated to average 1.75 hours per response. The burden estimate includes the time for reviewing 
instructions, searching existing data sources, gathering and maintaining the needed data, and completing and reviewing the form. Send 
comments regarding the accuracy of ihe burden estimate and any suggestions for reducing this burden to: Information Collections Management, 
Federal Emergency Management Agency, 500 C Street, S.W., Washington. DC 20472: and to the Office of Management and Budget. Paperwork 
Reduction Project (3067-0148), Washington. DC 20503. 

You are not required to respond to this collection of information unless a valid OMB Control Number is  displayed in the 
upper right corner of this form. 

A 

Community Name: City of Phoenix, Arizona 

Flooding Source: Southern & Eastern portion of Marwale area  

Pmject Namelldentifler: Sheely East 
I 'I 

1. REACH TO BE REVISED 
L 1 

Desdbe the limits of the revblon OR submit a copy of the FIRM with the revision area clearly highlighted. 
Copy of FIRM@) aitached depicting area of the revbion (highlighted, or circled)? Yes 

~ ~ ~ ~ ~ t ~ ~ u ~ i ~  Agua Fr ia  E'wy interceptor channel a t  Station 53+00 

uwharn~imit: Intersection of 92nd Ave. alignment & Encanto Blvd. 

2. CHANNEL DESCRIPTION 
i 

Attach the following lnformatlon about the channel (check box if information has been provlded): I 
I Description of the Inlet and outlet I 

a Description of the shape of the channel (both cmss sectional andplanimetric configuration) and its lining (channel bonom 
and sides). I 

1 I 
3. ACCESSORY STRUCTURES . 

I The channelization Includes: I 
Levees (Altach Levs~FIwdwell System Analysis Form - Form 8) 
Dmp structures 

I3 Superelevated sections 
XB Transltlons in m s s  sectional geometry 

Debris baslnldetention basin 
Energy dissipater 
Other (Describe): 

I 
4. DRAWING CHECKUST 

i 
Attach the plans of the channelkatlon certified by a registered professional engineer. The plan detail and Information 
should lncluda (check box if information has been provided): 

Channel alignment and locations of inlet outlet and accessory structures 

X8 Channel lining 

a Typical cross sections and profiles of channel banks and invelt 

I 
PLEASE REFER TO THE INSTRUCTIONS FOR THE APPROPRIATE MAILING ADDRESS ! 
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5. HYDRAULIC CONSIDERATIONS 

2. The design elevation in the channel based on: 

0 Supercritical flow 

3. If there Is the potential for a hydraulic jump at the tollowlng locatlons, check the box(es) that apply and attach an explanation of 
how the hydraullc Jump is controlled without affecting the stability of the channel. 

Inlet to channei? 

Outlet of channel? 

At Drop Stnrctures? 

Other locations? 

If there is any indication fmm historical records that sediment transport (including scour and deposition) can affect the 100-year (base flood) 
water-surface elevations: andlor based on the stream geomorphology, Wgetative cover, development of the watershed and bank conditions, there 
is a potential for debris and sediment transport (including sewer and deposition) to affect the base flood water-surface elevations, then provide the 
following Information (Check the box if provided): 

Method used to estimate sediment transpolt 

Method used to estimate scour andlor deposttion 

Method used to revise hydriuilc or hydrologic analysis (model) to account for sediment transport 

, I FEMA Fonn 81-89E Channelization Form MT-2 Form 6 Page 2 of 2 
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FEDERALEMERGENCYMANAGEMENTAGENCY I O.M.B. Burden No. 3067-0148 
CHANNELIZATION Expires April 30, 2001 

PUBLIC BURDEN DISCLOSURE NOTICE 
Public reporting burden for this form is estimated to average 1.75 hours per response. The burden estimate includes the time for reviewing 
instructions, searching existing data sources, gathering and maintaining the needed data, and completing end reviewing the form. Send 
comments regarding the accuracy of the burden estimate and any suggestions for reducing this burden to: information Collections Management, 
Federal Emergency Management Agency, 500 C Street, S.W., Washington, DC 20472; and to the Office of Management and Budget. Paperwork 
Reduction Project (3067-0148), Washington, DC 20503. 

You are not required to respond to this collection of information unless a valid OMB Control Number i s  displayed in the 
upper right corner of this form. 

.- 

community N ~ ~ ~ :  City of Phoenix, Arizona 

modingSource: Southern & Eastern portion of Maryvale area 

Project Name/ldentifier: Sheely Fa?ms East 

UpstreamLimi!: 93rd Ave.: 1300 feet south of Thomas Rd. I 
2. CHANNEL DESCRIPTION 

b d 

I 1. REACH TO BE REVISED 

' I Attach the following InformaUon about the channel (check box if information has been provided): 

a Description of the inlet and outlet 

I 

I l Dewription of the shape of the channel (both cmss sectlonalandplanimstric configuration) and its lining (channel bottom 
and sides): I 

Describe the limits of the revision OR submit a copy of the FIRM with the revkion area cleady highlighted. 
Copy of FIRM@) attached depicting area of the revision (highlighted, or circled)? Yes 

DownstreamLimit: Intersection of 93rd Ave. & Encanto Blvd. 

3. ACCESSORYSTRUCTURES 

The channelization includes: 

Levees (Aftach Levee/FoodwaN System Analysis Form - Form 8) 
Drop structures 
Superelevated sectlons 
Transitions in cmss sectional geometry 
Debris basinldetention basin 
Energy dissipater 
Other (Describe): 

Attach the plans d the channelkation certified by a registered professional engineer. The plan detail and information 
should Include (check box if information has been provided): 

Channel alignment and looations of inlet, outlet, and accessory structures 

Channel lining 

Typical cmss sections and profiles of channel banks and invert 

m 
PLEASE REFER TO THE INSTRUCTIONS FOR THE APPROPRIATE MAILING ADDRESS ! 

m 
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I b 
5. HYDRAULIC CONSIDERATIONS 

3 

1. The channel was designed to early 100 (cfs) andlor the ?-year flood. 

2. The design elevation in the channel based on: I 
[qJ Subcritical flow 

IJ Critical flow I 
Supercritical flow 

[3 EnGrgy grade line I 
3. If there is the potential for a hydraulic jump at the following locations, check the box(es) that apply and attach en explanatlon of 

how the hydraullc lump Is controlled without affecting the stability of the channel. I 
I I Inlet to channel? 

Outlet of channel? 

Yes El No 

IJ Yes El No 

6. SEDIMENT TRANSPORT CONSIDERATIONS 

I 
I 

If there is any indication from historical records that sediment transpofi (including scour and deposition) can affect the looyear (base flood) 
water-surface elevatbns: and/or based on the stream geomorpholagy. vegetative cover, development of the watershed and bank mnditions, there 
is a mtentiai for debris and sediment transoolt (Including sewer and deposition) to affect the base flood water-surface elevations, then provide the I 

At Drop Structures7 Yes fa NO 

At Transitions? • Yes la No 

Other locations? Yes fil No 

Explanation Attached7 Yes NO a 

( following information (Check the box If provided): I 

I [3 Estimated sediment load 

Method used to estimate sediment transport I ' I 0 Method used to estimate scour and/or deposition 

Method used to revise hvdraulic or hydrologic analysis (model) to acmunt for sediment transpon I 

1 FEMA Mrm 81-89E ChannelizaUon Form MT-2 Form 6 Page 2 o 



APPENDIX E 

BridgeJCulvert Form 
(MT-2 Form 7) 





2. DRAWING CHECKLIST 

Attach plans of the siructure(s) certified by a registered professional engineer. The plan detail and information should include the 
following (check the boxes if the information has been provided): (see ~ ~ ~ ~ ~ d i ~  L) 

a Dimenslorn (height, width, span, radius. length) 

Shape (culverts only) 

a Beveling or Rounding 

a Wing Wall Angle 

a Low Chord ElevaUons -Upstream and Downstream 

a Top of Road RevaUons - Upstream and Downstream 

a Sbuchrre Invert Elevations - Upstream and Downstream 

Sbeam invert Revatlorn - Upstream and Downstream 

a Cross-Section Locatlorn 

[Ig DLstancaa Between Cmss Sections 

Erosion Protection 

Estlmeted sediment load 

Method used to estimate sediment bansDort 

Method used to estimate scour andlor depasltion 

Cj Method used to revise hydraullc or hydml~gic analysis (model) to acmunt for sediment bansport 
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FEOEiUL EMERGENCY MAHAGEMEN~AGEHCY I O.M.5. Burden No. ? C S i - O l J i  
BRIDGUCULVERT Ex~i res Aoril 30. 2001 

PUBLIC BURDEN DISCLOSURE NOTICE 
Pctlic reccnng burcen for this form is estimated to averase 2 houri Per rescanse. h e  burden estimate indudes the t i re  for reviewln 
ir.ufiions. searching existing data scurces, gathenng anc maintaining the n d e a  data, and ccmpieting and reviewing $e form. &n 
comments Tarding the accuncy of the curden eslimate and any suggestions k r  redudng lhii burden to: Information Coikdcns Manaserr* 
Feceral Ennqency Management Agency. 500 C Sled. S.W.. Washingon. DC 2'2472; and to the Offic3 of Management and Bul;et. Paper~c?, 
Reduaion Proiect 13C67674148\. Washingon. OC 20503. 
You are not required to respond t o  this ~ 0 l l e ~ t i O n  of i n f~ rmat ion  Unless a valid OMB Contml Number is dispiayed In the ' 
uocrer right comer of this f o n .  

ccmmunity N ~ ~ ~ :  c i ty  of Phoenix, Arizona 

FloadingSourcs: Southern & Eastern portion of m r ~ v a l e  area 

Pmjed Namdldentlfeer: S h ~ ~ l v  F-s+ 

1. IDENTIFIER 

1. Name of sbucture (roadway, nilmad, e t a  Culvert 

2 Location of bidgelculvert along flooding source (in t e r n  of stream d'itance or cmss-sedan aentifier): 

Station 59+87.50 of 91st Ave. Reach 

3. Thii revision reflects (check one of the following): 

129 New bridgelculvert not modeled In the flS 

Mccfied brid~e/wlvert previously modeled in the FIS 

New analysis of bridgdculvert previously modeled in lhe FIS 

4. Hydnuiic model used to analyze the swcture (e.9.. HEGZ wifh special b r id~e  rouffne, WSPRO, HY8) 

Culvert Master 

If different than hydraulic analysis for the flooding sou-, ju* why the hydraulic analysis used for the flooding sourra muld not 
analyze +he strudure(s). (Attach justifcation) 

JusUfication amchad a Yes 0 No NIA 

(See Appendix F) 

I PLEASE REFER TO THE INSTRUCTIONS FOR THE APPROPRIATE MAILING ADDRESS 
. . .. . . . 

FEMA Form 8149F nA-"#P, .L . . . . - - . -  - 



2. DRAWING CHECKLIST 
t 

Attach plans of the structure(s) certitled by a registered professional engineer. The plan detail and lnformatlon should include the 
following (check the boxes If the lnformatlon has been provided): (See Appendix Q 

Dimensions (height, width, span, radius, length) 

a Shape (culverts only) 

[?d Material 

m. Beveling or Roundlng 

Wing Wall Angle 

@ Law Chord Elevations - Upstream and Downstream 

@ Top of Road ElevaUons - Upstream and Downstream 

(XI Sbuoture Invert Elevations - Upatream and Downstream 

SJ Stream Invert Elevations - Upstream and Downstream 

Skew Angle 

N Cross-Section Locations 

Distances Between Cmss Seciions 

Emslon Protection 

3. SEDIMENT TRANSPORT CONSIDERATIONS 

I If there [s any Indicatton hum historical records that sediment transport (including scour and deposition) can affect the 100-year (base flood) 
water-swface elevations: and/or based on the stream geomorphology. vegetative cover, development of the wate~hed and bank conditions, there 
is a potential for debris and sediment transport (including sewer and deposition) to affect the base flood elevations, then provide the following 
Intormetion (Check the box n provided): 

Eshated ssdlment bad 

Method wed to estlmate sediment transport 

Method used to estlmate smur and/or depasltbn 

Method used to revbe hydraulic or hydmkglc analysrs (mdd) to account forsedhem transport 
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FEDERAL EMERQEN~MANAGEMENT AGENCY -1 0.M.B. Burden NO. 3067-0148 
BRIDGUCULVERT I Expires A~r i l  30,2001 

PUBLIC BURDEN DISCLOSURE NOTICE 
Public reporting burden for thin form is estimated M average 2 hours per response. The burden estimate includes the time for reviewing 
instructions, searching existing data sources, gathering and maintaining the needed data, and completing and reviewing the form. Send 
comments regarding the muracy of the burden estimate and any suggestions for reducing this burden to: Information Collections Management, 
Federal Emergency Management Agency, 500 C Street. S.W., Washington, DC 20472; and to the Office of Management and Budget, Paperwork 
Reduction Project (3087-OMS), Washington. DC 20503. 

YOU are not required to respond to this collection of information Unless a valid OMB Control Number is displayed in the 
upper right corner of this form. 

I 2 Lacation of bridgelculvert along W i n g  source (In terms of atream distance or closs-section identifier): 

Station 51+06 of 91st Avenue Reach I 

1 
fi 

3. Thta revlsion reflects (check om of the following): 

New brklgelwtvert mt modeled in the f lS 

a Modified bridgdculvert prevbwly modeled in the FIS 

New analysts of bridgelcuivert previously modeled in the RS 

Citv of Phoenix. A r '  Community-Name: 

fiodlqSource: Southern d Eastern =on of Marmale area 

Project Namalldentifier. Sheelv Farms East 

- 1. IDENTIFIER 

1. Name of structure (roadway, railroad, etc.): Culvert fj2A 

4. Hydraulic model used to matyza the sauclu10 (e.0, HEC-2 with spacial bridge mubhe, WSPRO, HYB) 

HEC RAS v 2.2 

I If dmerent than hydraulic analpis forthe Rocding source, justify why the hydraulic analysis used for the flooding s o w  could not 
anaiyze the siruciure(s). @tach justIflu~tIon) 

Justification attached Yes No 0 NIA 

PLEASE REFER TO THE INSTRUCTIONS FOR THE APPROPRIATE MAILING ADDRESS 1 
FEMA Form 81-89F ~ridg&uhrt F o n  MT-2  on 7 Page 1 of 2 
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2. DRAWING CHECKLIST 

Attach plans of the structure(s) ccertlfled by a registered pmfessionai engineer. The plan detail and information should include the 
lollowing (check the boxes if the Information has been provided): (see Appendix 

Dimensions (height, width, span, radius, length) 

Shape (culverts oniy) 

Material 

Beveling or Roundlng 

Wing Wall Angle 

Low Chord Elevations - Upstream and Downstream 

Top of Road Uevations - upstream and ~~wllstrearn 

a Sbuoture Invert Elevations - Upstream and Downstream 

$1 Stream Invert Uevationa - Upstream and Downsbeam 

skewhgie 

a Cross-Section Lccaticna 

a Distances Between Cross Sections 

Emion Pmmction 

3. SEDIMENT TRANSPORT CONSIDERATIONS 

8 
I 
1 
I 
I 
S 
I 
I 

If there is any indication fmm historical records that sedimaa transport (including scour and deposihon) can affect the 10Qyear (base flood) 
waterswface elevations: andlor based on the stream geomorpholcgy, vegetative cover. development of the watershed and bank mndlbons, there 
is a potential for deb* and sediment transport (including sewer and deposition) to affect the base flood elevations, then prov~de the following 
information (Check the box it pmvlded): 

13 Estimated sediment load 

jj Method used to eatimate sediment bamporl 

Method used to eatimate scour and/or deposition 

[j Method used to revise hydraulic or hydmlogic matysii (modd) to acmunt for sediment aanspon 

I F E M A F ~ ~  8 7 - a ~  ~ridg~Jcuhrert ~ o r m  MT-2 Form 7 page 2 of 
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. 
FEDE.?.AL EMERGENCY MANAGEMEN? AGENCY I O.M.5, Burden No. 3C6i-0142 

BRlDGUCULVERT Ex~i res Aoril30. 2001 

PUBLIC BURDEN DISCLOSURE NOTICE 
Putiic repcnng buhen for mis form is estimated to average 2 ,hOU? Per m:onse. The burden estimate'indudes the i i  for revieuln 
irs:ucions. searching existing data scums, Batheting ane malntalnlng the Z&ea data, and ccmpieting and reviewing %e fom. Sen 
cnments warding Lhe accuracy of the burden estimate and any Su~geSti~ns t r  redudng this burden to: Information Coikaons Managerre 
Feceral Emgency Management Agencj. 500 C S m t ,  S.W.. Washingon. DC 2%72: and to the Offics of Management and 0ue;et. Paperu 
Reduction Pmiect (3C67-0148). Washinqton. DC 20603. 

You ant not required to respond to this collection of i n f~ rmat ion  UnleSS a valid OMB C o n m i  Number Is  displayed in the 
upper right comer o f  this form. 

-unityName: c i ty  of Phoenix, Arizona 

FwngSwree: Southern & Eastern portion of Mar~vale area 

Project Narndldentifier: S- East 

1. IDENTIFIER 

1. Name of sh'udure (roadway, railmad, e tc j  Culvert (I3 

2. Location of bridgdcuivert along flooding source (in lems of swam dktanw or cmsssedion identifier): 

Station 17+34 of 91st Ave. Reach (at 95th Ave.) 

3. Tiis revision reflects (chedc one of the following): 

a New bridgelculvert not modeled in me FiS 

Mociiied bridpdcuivert previously moCeled inthe FiS 

0 New analysis of bridge/cuivert previously modeled in the FIS 

4. Hydraulic model used to analyze the sttucture (a.g.. HEG2 with spewal brid~e mutine. WSPRO, HYBJ 

Culvert Master 

If different than hydraulic analysis for the flooding scum, justify why the hydnuiic analysis used for the flooding source could not 
analyze me struaure(s). (Attach justifcation) 

JusWication attached [g Yes 0 No WA 

(See Appendix F) 
- 

I PLEASE REFER TO THE INSTRUCTIONS FOR THE APPROPRIATE MAILING ADDRESS 
.... .., 

FEW Form 814RF ,".., . - 



Attach plans of the structure(s) certlfied by a registered professional engineer. The plan detail and information should include the 
following (check the boxes if the information has been provided): (see Appendix L) 

[IO Dimensions (height, width, span. radius. length) 

[XI Shape (culvem only) 

a Material 

a Beveling or Rounding 

IX] Wing Wall Angle 

Low Chord Elevations -Upstream and Downstream 

[jJ Top of Road Elevations - Upstream and Downstream 

(XI Structure invert Elevations - Upstream end Oownstream 

N Stream Invert Uevatlons -Upstream and Downatream 

Skew h ~ I e  

El CIossSection Locations 

Olstances Between Cmss Sections 

Erosion Pmtectbn 

I P 
3. SEDIMENT TRANSPORT CONSIDERATIONS 

It there is any lndicatlon from historical records that sedlment transport (including scour and deposition) can affect the 10Oyear (base flood) 
watersurface elsvatlons: andlor based on the stream gmmorphclogy, vegetative cover, development of the watershed and bank conditions, there 
Ls a potential for debris and sedlment transport (including sewer and deposition) to affect the base flood elevabons, then provide the follow in^ 
lnfonnatlon (Check the box M provided): 

btimted sedlment load 

Method used to &mate sediment bansport 

Method used to estimate scour andlor deposition 

Method used to revise hydraulic or hydrologic analysis (model) to account for sediment transport 

FEMA F a n  81-BSF BridgaICuivert Form MT-2 F o n  7 Page 2 c 



I FEDEiUL EMERGENCY MANAGEMENT AGENCY I o.M.S. Burden No. 3267-0148 
BRIDGEICULVERT Ex~ireS Aoni 30. 2001 

01 IRI IC RURDEN DISCLOSURE NOTICE I 
I 

. - - -. - - -. .- - 
Public re~cnng bueen for this form is enimated to average 2 h0UE 
iraLutions. searching existing data scurces. gathering anc 
mmments regarding the amracy of the curden estimate and 
Feceral E.-rgency Managemant Agency. 500 C Street. S.W.. 
Redudion Proiect (3~67.0148). Washinqcon. DC 20C03. 
You are not requintd to respond to this collection of infOrmati0n unless a valid OMB Control Number is displayed in the I upper right comer of this form. I 

j Cumunity Name: c i t y  of Phoenix. A ~ i ~ O n a  I I flccdingSource: Southern & Eastern portion of Maryvale area  I 

I 1. Name oisbuciure (madway. railmad, elc) Culvert i14 I 
I 2 Location of bridgdwhrert along flooding souroe (In t e r n  Cf Stream d i n c e  or cmss-section identifier): 

Stat ion 15+13 of Encanto Reach I 
3. Xi revision refiects (chedc one of the following): 

[fl New b~idgelcukert not modeled in the flS 

McciSed brid~elalven previously modeled in the FiS 

5 New anaiysis of bridgelcuivert previously modeled in the flS 

4. Hydraulic model used to analyze Vie svuciure (e.g.. HEG2 wifh s w a l  bridqe routine, WSPRO, HY8) 

Culvert Master I 
I If different than hydraulic analysis for the floodlng source, justify why the hydnulic analysis used for the flooding source muld not 

analyze the stNcture(s). (Attach justification) 

Justltlcation attached Yes 0 No NIA I 
(See Appendix F) 

1 PLEASE REFER TO THE INSTRUCTIONS FOR THE APPROPRIATE MAILING ADDRESS I 
FEMA Form ala9F D-i--,r. .i -- - ^ _  

- - 



-- 

I I 
2. DRAWING CHECKLIST 

s' 
Attach plans of the structure(s) certified by a registered pmfessional engineer. The plan detall and lnformation should include the 
following (check the boxes If the Information has been provided): (see ~ ~ ~ ~ ~ d b  L) 

r l a Dimensions (height, width, span, radius. length) 

@ Shape (culverts only) 

a Material 

a. Beveling or Rounding 

I 
I 
I 
1 ~ 

1 

Wlng Wall Angle 

Low Chord Elevations -Upstream and Downslream 

&j Top of Road Uevaticns - Upstream and Downstream 

Structure lnvelt Elevations - Upstream and Downstream 

a Sham lnverc Elevations - Upstmam and Downstream 

Skew An& 

a Cross-%don Locations 

a Distances Between Cmss Sections 

Emslon PmtecUon 

z 

a 3. SEDIMENT TRANSPORT CONSIDERATIONS 

If there is any lndlcatlon from historical records that sediment bansport (including smur and deposition) can affect the 100-year (base flood) 

I water-surface elevaticns; and/or based on the stream geomorpholagy, vegetative mver, development of the watershed and bank conditions. there 
is a potential for debris and sediment bansport (including sewer and deposition) to affect the base Rood elevahons, then provide the following 
lnformtlon (Check the box it pmvlded): 

I EsUmated sediment lcad 

Methcd used to estimate sediment transport 

I Method used to estimate swur andlor depositLon 

Method used to rcnrlse hydraulb or hydwlcgic analysis (mod@ to acmunt for sediment transpcrt 

I 
I 
I 
I 
I FEMA Mn 61-89F BndgelCulvert Form MT-2 Form 7 Page 2 of 2 
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. 
FEDE.UL EMERGENCY MANAGEMENT AGENCY I o.M.5. Burden No. 3C67-0146 

BRiDGUCULVERT Expires Aorii 30. 2001 
PUBLIC BURDEN DISCLOSURE NOTICE 

Pcblic repaning bu=en for this form is erjrnated lo average 2 hoUP Per FSCQnSe. The burden estimate indudes the C h X  for revie~ln 
irsructicns. seaMing existins data sources, gathering anc maintaining the :,&a data, and cfmpieting and reviewing %e form. Sen 
cfrnrnents rqarding the accuracy of the luden  estimate and any Suggestions !cr redurng thii buFden to: Information Coilec~ons Mana~e-en 
F e r a l  E.7;e~ency Management Agency. 500 C Street, S.W.. WhinGon. DC 2M72: and to the Office of Management and eui;et. Paper~ct? 
Reduction Pmiec((30674148). Washinqon. DC 20903. 
You are not required to respond to this ~OilectiOn of information Unless a valid OMB Control Number is displayed in the 
u m e r  right comer o f  this form. 

a u n i t y ~ a m e :  City of Phoenix, Arizona 

FlwdingSourcc: Southern & Eastern portion of ~aryvale Area 

Project Name/ldentlfien -t 

1. IDENTIFIER 

I. Name of sk~cture (madwdy, nilmad, e t 4  //5 

2 L o d o n  of br idghivert  along flooding source (in terms of stream &&nu or -section UentMer): 

Station WOO of Thomas Rd. Reach 

3. This revision reflects (check one of the following): 

~ New hridgdcuivert not modeled in the FIS 

C] Mcci;ied brid5elculvert previously modeled inthe FiS 

C] New analysis of bridgelcuivert previously modeled in the FIS 

4. Hydnuiic model used to analyze the structure (e.5.. HEC2 with special br id~e routine, WSPRO, HY8) 

Culvert Master 

i f  different Ulan hydraulio analysis for the flooding soure?, justify why the hydraulic analysis used for the flocding source muld not 
analyze !he structure(s). (Attach justfication) 

Justification attached Ye. No N/A 

(See Appendix F) 

- 

1 PLEASE REFER TO THE INSTRUCTIONS FOR THE APPROPRIATE MAILING ADDRESS 1 . . . , . 
FEMA Form 8 1 4 9 ~  r,r>i,.-i~,.i.---.. 

.- ? 



- 

Attach plans of the structure(s) certified by a registered professional engineer. The plan detail and Information should include the 
following (check the boxes If the information has been prov~ded): 

(See Appendix L) 

[XI Dimensions (height, width, span, radius, length) 

a Shape (culverts only) 

Beveling or Rounding 

Wing Wall Angle 

a Low Chord EIevabns - Upstream and Downsbeam 

181 Top of Road Uevatbns - Upstream and Downsbeam 

a Shucture Invert EIevatlons -Upstream and Downsheam 

a Sbeam invert Elevations - Up3tmam and Downstream 

Crossseciicn Loanions 

Distances Beween Cmss Sections 

Eroslon Protection 

€&!at& sediment load 

Method used to estimate sedlment transpcrt 

Methcd used to estimate scour and/or depositbn 

Method used to revise hydraulic or hydmlogio analysis (model) to account for sediment tramport 

FEMA Form 81-89F Bridga/Cuiveti Form MT-2 Fom 7 Page 2 of 2 



I F E D E U L  EMERGENCY MANAGEMENT AGENCY I O.M.S. Burden No. 2067-0142 
BRIDGUCULVERT Exoires Aorii 30. 2001 

DIIRI IC RURDEN DISCLOSURE NOTICE I 
I 

, ---.- ~ - - 

kbl ic  repcning burden for this form is estimated to average 2 houri per rescanse. The burden estimate indudes the t i  for reviewln 
irs%ctions. searching existing data sou-, gathering anc maintaining the needea data, and cempleting and reviewing !te form. Sen 
cmments regarding the amracy of the burden estimate ana any suggestions b redudng this burden to: Information CcIWof f i  
Feceai Exergency Management Agency. 500 C Street. S.W.. wshmgon. DC 2W2:  and to the Off ie of Management and 
Reduction Pm~ect (3ffi7-0148). Washingan. DC 20503. 
YOU are not requlred to respond t o  this collection of information unless a valid OMB Control Number is displayed in the 1 upper right comer o f  this form. I 

I mmun i t y  N ~ ~ ~ :  City of Phoenix, Arizona 

fldingsOum: Southern & Eastern portion of Maryvale area I I Pmjecl Namelldentifiec Sheelv Farms East I 

I 1. Name of smcture (madway, railroad, e t a  / /6 

1 2 Location of bridgelcuiven along flooding source (in terms cf sueam tistance or aosssedion identifier): 

I Station W O O  of Encanto Reach 

3. This revision reflects (chedc one of the following): 

New bridgdculvert not modeled in the FIS 

Mcciiied bridgeiculven previously modeled in the FIS 

New analysis cf bridgdcuivert previously modeled in the FIS 

/ 4. Hydraulic model used to amlyze the structure (9.g.. HEGZ wi!h special br id~e  routine, WSPRO, HYB) 

I If different than hydraulic analysis for the flooding source, justiiy why the hydraulic analysis used for the flooding sourm muld not 
analyze the structure(s). (Attach justiricationj 

Justlflcation attached Yes 0 No [j NIA 

(See Appendix F) 

1 PLEASE REFER TO THE INSTRUCTIONS FOR THE APPROPRIATE MAILING ADDRESS 1 
FEMA Form 81119F BriigeICuiveven Form MT-2 Form 7 Page t ct 2 



2. DRAWING CHECKLIST 

Attach plans of the structure(s) certified by a registered professional engineer. The plan detaii and information should include the 
following (check the boxes i t  the intormatlon has been provided): (see appendix L) 

a Dimensions (height, width, span, radius, length) 

[XI Shape (culverts only) 

Material 

m. Beveling or Rounding 

Wing Wail Angle 

I3 Low Chord Elevatl0~ - Upstream and Downstream 

Top of Road Elevations - Upstream and Downstream 

a Structure Invert Elevations -Upstream and Downstream 

[XI Stream Invert ElevaUons - Upstream and Downstream 

0 Skew Angle 

CrossSecUon Locations 

Distances Between Cmss Sections 

C1 Erosbn Promtion 

DIMENT TRANSPORT CONSIDERATIONS 

If there is any lndlcation from historical records that sediment transport (including scour and deposition) can affect the lOOyear (base flood) 
weter-swface elevations; andlor basad on the stream gecmorphology, vegetative mver, development of the watershed and bank wnditions. there 
la a potential for debris and sediment banspolt (including sewer and deposition) to affect the base flood elevations, then provide the following 
lnformatlon (Check the box It pmvlded): 

17 EsUmated sediment load 

[J Method used to estimate ssdment transport 

[J Method used to estimate scour andlor depaitlon 

Method ue6d to rctvise hydraulic or hydmbgic analysis (model) to aco~unt for sediment bansport 

FEMA Form 81-89F BridgelCulveri Fcm MT-2 Form 7 Page 2 of 2 



b 
FEDEUL EMERGENCY MANAGEMENT AGENCY I O.M.5. Burden No. 2067-0146 1 

BRIDGUCULVERT Exnires A ~ r i i  30. 2001 
PUBLIC BURDEN DISCLOSURE NOTICE 

P!tlic recccing burcen for this f o n  is estimated to averase 2 houn per ESCan5e. The burden estimate indudes the tire fpr reviewln 
iPSLUejons. searching existing data sources, gathering a x  maintaining the n&ea data, and cempleting and reviewing 'he form. Szn 
mmments re~arding the accuracy of the ourden estimate and any su99estiOn5 kr redudng thii burden to: information Cdleaoffi Managere 
Feceral E m ~ e n c y  Management Agency. 500 C Street. S.W.. Washington. DC 2CA72; and to the Offica of Management and eudjet. Paper* 
Reduction Pmieet (3C674148). Wathincron. DC 20503. 

You are not required to respond t o  this coliection of infoimation Unless a valid OMB Control Number is displayed in the 
u m e r  right comer o f  this foim. 

ccmmunity N ~ ~ ~ :  c i ty  of Phoenix, Arizona 

~ i d i ~ ~ ~ ~ ~ ~ :  Southern & Eastern portion of M a v a l e  area 

Project Namelldentifier: she el^ Farms East 

2. Location of bridgdarivert along flooding source (in terms of stream distance or aDsssedion identifier): 

Station WOO of 91st Ave. Reach 

3. This revision reflects (check one of the following): 

a New bridgelcutvert not modeled in the FIS 

MociSed brid~elarlven previously mcdeied in the FIS 

New analysis of bridgdcuivert previousiy modeied in the FIS 

4. Hydraulic model used to analyze the structure (e.g.. HEG2 wifb special bndpe routine, WSPRO, HY8J 

Culvert Master 

If different than hydraulic analysis for the flooding source, justiiy why the hydraulic analysis used for the flooding source muld not 
analyze the structure@). (Attach juslilicalion) 

JustMcation attached a Yes 0 No NIA 

(See Appendix F) 

- 

a 1 PLEASE REFER TO THE INSTRUCTIONS FOR THE APPROPRIATE MAILING ADDRESS I 
1 FEMAFomr8149F Bridge/Cuiven Form MT-2 Form 7 Page 1 d 2 



2. DRAWING CHECKLIST 

Attach plans of the structure(s) certified by a registered professional engineer. The plan detail and information should include the 
following (check the boxes It the information has been provided): (See Appendix j) 

I rja Dimensions (height, width, span, radius, length) 

[Xj Shape (culverts only) 

Material 

? 7 I FEMAFom8149F Bndge/CuIvert Form MT.2 Fonn 7 Page 2 of 2 

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

@ Beveling or Rounding 

[Xj Wing Wall Angle 

PI] Low Chord Eievatbns - Upstream and Downstream 

Ijil Top of Road Elevations - Upstream and Downstream 

@ Structure Invert Elevations - Upstream and Downstream 

Stream invert Elevations - Upstream and Downstream 

C] Skew Angle 

Cmss-Sectlon Locatons 

Distances Between Cross Sections 

C] Uosion Pmtaction 

3. SEDIMENT TRANSPORT CONSIDERATIONS 

If there is any Indication fmm historical records that sediment transport (including smur and deposition) can affect the IOOyear (base flood) 
water-surface elevatlons: andlor based on the stream geomophology. vegetative cover, development of the watershed and bank mndii~ons, there 
is a potential for debris and sediment transport (including sewer and deposition) to affect the base flood elevabons. then provide the following 
information (Check the box It provided): 

C] Estimated sediment load 

C] Method used to estimate sediment transport 

[I] Method used to estimate scour andlor depltion 

Method used to revbe hydraulic or hydrologic analysis (model) to acmunt for sediment transport 



FEDEX4L EMERGENCY MANAGEMENT AGENCY I 0.M.9. Burden No. 3C67-Old6 
BRlDGElCULVERT Exo~res Aoril 30. 2001 

PUBLIC BURDEN DISCLOSURE NOTICE 
Public re@oning bureen for this form is esimated to average 2 hours Per IFStanSe. The burden estimate, indudes the tm for revie~ln 
irst%ctions, searching existing data sources, gathenng anc maintaining the n&ea data, and ccmpleting and reviewing he form. $en 
cmments warding the accuracy of the curtten estimate and any suggestions kr redudng this bureen to: Information Coileclons Manage-e 
Feceal E.nergency Management Agency. 500 C Street. S.W.. Washington. DC 2C472: and to the Office of Management and Eudjet. Paper~cd 
Reduction ??oiec( 13C67.0148). Washingon. OC 20503. 

You are not required to respond t o  this ~0l leCt i0n of information Unless a valid OMB Control Number is displayed in the 
uorrer right comer of this form. 

C m u n k y  Name: City of Phoenix, Arizona 

R w d i n g ~ o ~ ~ :  Southern & Eastern portion of Maryvale area 

Pmject Namdldentifier Sheely Farms East 

1. IDEKnFiER 

1. Name of skudure (madway, nllmad. etc.) Culvert at Thomas ~ d .  I 
I 2. Location of bridgdwlvert along flocding source (in terms of stream diitanw or cmsssedion identifier): 

Station 76+10 of Agua Fria Fwy interceptor channel 

1 3. Tnis revision reflects (check one of the following): I 
I New bndge/wh*rt not mcdeled in the FIS I 

I .  C] Mcciiied bridse/culven previously modeled in the FIS 

C] New analysis of bridgdwlvert previously modeled in the FIS 

I 4. Hydraulic model used to analyze the smcture (9.g.. HEG2 with special bridge mutine, WSPRO, HY8) 

HEC-RAS V 2.2 I 
I If different than hydraulic analysis for the Rocding source, justify why the hydnulic analysis used for the Rocding source muld not 

analyze 'he st~cture(s). (Attach justification) 

1 Justification attachad Yes No NIA 

I PLEASE REFER TO THE INSTRUCTIONS FOR THE APPROPRIATE MAILING ADDRESS 1 
FEMA Fom Bl49F BridgeICulven iom MT-2 F o n  7 Page 1 d 2 



2. DRAWING CHECKLIST 

Attach plans of the structure(s) certlfled by a registered professional engineer. The Plan detail and information should lnc~u.$e the 
following (check the boxes If the information has been provided): ( S e e  Appendix L) 

Dimensions (height, width, span, radius, length) 

[g Shape (culverts only) 

Beveling or Rounding 

ria Low Chord Elevations - Upstream and Downstream 

Top of Road Elevations - Upstream and Downstream 

a Structure Invert Elavatlons -Upstream and Downstream 

a Stream Invert Elevations - Upstream and Downstream 

CnxsSection Locations 

a Distances Between Cmss Sections 

Emsion Pmmction 

If there is any indication from historical records that sediment transport (including smur and deposition) can affect the lOOyear (base flood) 
water-surface eievatlcns: and/or based on the stream geomorphology, vegetative cover, development of lhe wateffihed and bank conditions, there 
Is a pobntlal for debris and sediment transport (including sewer and deposition) to affect the base flood elwatlons. then provide the followlng 
lntormatlon (Checkthe box it pmvided): 

Estlmeted sediment load 

Method used to estlmate sediment transport 

Method used to estimate smur and/or deposition 

Method used to r e v b  hydraulic or hydrologic analysis (model) to amount for sediment transwrt 

FEMA Form 81-89F BridgelCulvert Form MT-2 Fotm 7 Page 2 of 2 



I FEDERAL EMERGENCY MANAGEMEN~AGENCY I o.M.S. Burden NO. 3C6:-0145 
BRIDGUCULVERT Exoires Aorii 30. 2C01 

DIIRI IC RllRDEN DISCLOSURE NOTICE 

I 
. ~~ ~ ~- 

P~kiic reccning bueen for this form is estimated to averase 2 hours Per rescase. The burden estimate indudes the tm for Evi-Z~ln 
irsL%etions. searching existing data scurces, gathering anc maintaining the n&ea data, and completing and reviewing $e form. 
amments regarding me accuraq of the burden estimate and any suggestions b reducing this burden to: Information Coileaons 
Feceral Erergency Management Agency. 500 C Street, S:W.. Mshingon. DC 25472: and to the Office of Management and 
Recuetion p i e e l  13~67.6148~. Wshinqcn. DC 20503. 

You are not required to respond t o  this collecdon of information unless a valid OM8 Control Number i s  displayed in  me 
uDDer right comer of this form. 

Cmun i t y  Name: C i t y  of Phoenix, Arizona 

flocdingSource: Southern & Eastern portion of Maryvale area  

Project Namdldentifier. Sheely Farms East 

1. Name of sbudure (roadway, railroad, etc) Culvert a t  McDowell RD. 

2. Location of bridgdculvert along flocding source (in terns of Steam d'istan~ or -section identifier): 

Station 19+00 of Agua Fr ia  Fwy interceptor channel 

3. This reviston reflects (check one of the following): 

[g New bridgelculvert not modeled in the flS 

Mooitied bridseicuivert previously modeled in the FIS 

New analysis of bridgdcuivert previously modeled in the FIS 

4. Hydraulic model used to analyze the structure (e.g., HECZ with special bridge mutine, WSPRO, HY8) 

i f  different than hydraulic analysis for the flooding source, justify why the hydraulic analysis used for the flooding source could not 
anaiyze the strudure(s). (Attach justification) 

Justification attached 0 Yes No NIA 

1 PLEASE REFER TO THE INSTRUCTIONS FOR THE APPROPRIATE MAILING ADDRESS 1 
FEW Form 81-39F Bidge/Cuiven Form MT-2 Form 7 Page 1 cf 2 



2. DRAWING CHECKLIST 

Attach plans of the structura(s) certified by a registered professional engineer. The plan detail and Information should include the 
following (check the boxes If the information has been provided): (see ~ ~ ~ ~ ~ d i ~  6 )  

a Dimensions (height, width, span, radius, length) 

Cjl Shape (culverts only) 

u. Beveling or Rounding 

a Wing Wall Angle 

Ijt Low Chord Eievatlons - Upstream and Downstream 

Top of Road UevaUons - Upstream and Downstream 

Structure invert Uavatlcns -Upstream and Downstream 

Stream Invert Elevations - Upstream and Downstream 

Q Cross-Section W o n s  

a Distances Between Cross Sections 

[j Emslon Protection 

If there is any indication fmm hlstorlcal records that sediment transport (including scour and deposition) can affect the 100-year (base flood) 
water-surface elevations: andlor based on the stream geomorphoiogy, vegetative cover, development of the watershed and bank conditions, there 
is a potential for debris and sediment bansport (including sewer and deposition) to affect the base flood elevations, then provide the following 

Estimated ssdiment load 

[j Method used to estimate sediment transport 

[j MeUwd used to estimate smur andlor depooition 

Method used to revbe hydraulic or hydrologic malysls (model) to ~~COunt for sediment bansport 

Bridge/Cuivert F o n  MT-2 F o n  7 Page 2 of 2 



APPENDIX F 

Attachment of Explanations 
and Descriptions and FEMA Map 
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LOMR SUBMITTAL 
FOR 

SHEELY FARMS EAST 

ATTACHMENT OF EXPLANATIONS & DESCRIPTIONS 

Form #4 - Riverine Hydraulic Analysis 

Section 1 -Reach To Be Revised 

See accompanying copy of FIRM Panel 04013C2085E for highlighted 
areas of revision 

Section 2 -Models Submitted 

1) There is currently no existing FIS model to modify. There is a HEC-1 
model for the Maryvale Area Drainage Master Study, done by Wood Patel 
& Associates, Inc. in association with CH2M Hill dated 1996. The 
file,"lOO.dat," is included on Disk #I. According to this model, the area 
on the north side of the Roosevelt Irrigation District (R.I.D.) Canal 
between 91St Avenue and 99'h Avenue will pond to an elevation of 1023 
feet during the 100-year event. The area of ponding is labeled as "RES33" 
and the routing information can be found on line 11527 through 11534 of 
the HEC-1 model. 

4) The Post-Project Condition Models are included on Disk #2 and are 
labeled as follows: 

HEC-RAS filename Description 
mainab.prj 91S' Avenue Reach 
afcp rj Agua Fria Freeway Interceptor Channel 
ThomasAT3.p rj Thomas Road Reach 
CH4AT3.p rj Encanto Reach 
CH5AB.prj 93rd Avenue Reach 

Section 3 - Starting Water-Surface Elevations for HEC-RAS models 

a) main.prj Normal depth was used at the upstream end of the reach 
and the calculated headwater for Culvert #7 was used at the 
downstream end of reach. 

b) aff.prj Normal depth was used at upstream end of the reach and a 
known water surface elevation was used at the downstream 
ends of reach. 



c) thomas.prj Normal depth was used at upstream end of the reach and 
the calculated headwater for Culvert #5 was used at 
downstream end of reach. 

d) interior4.prj Normal depth was used at upstream end of the reach and 
the calculated headwater for Culvert #6 was used at 
downstream end of reach. 

e) interior5.prj Normal depth was used at upstream end of the reach and 
the calculated headwater for Culvert #4 was used at 
downstream end of reach. 

Section 4 -Results 

1) Proposed development diverts flows around and thru the site. As such, the 
combined discharge rates differ from the existing condition due to the 
proposed routing and diversions, not &om altered hydrology. 

2) The increased floodplain elevations are contained within the channel 
sections 

Section 5 -Revised FIRMlFBFM and Flood Profiles 

1) There is no existing model to tie into. 

2) See attached plans. 

Form #5 - RiverineICoastal Mapping 

Section 1 - Mapping Changes 

1) a) No - The revised approximate floodplain boundaries are not 
needed since detailed mapping is shown. 

h) NIA - There are no tie-ins available. 

m) NIA - The area is not in a coastal region. 

n) NIA - The area is not in a coastal region. 

0) NIA - The area is not in a coastal region. 

4) The FIRM panel showing the revised 100-year floodplain is included. 



Form #6 - Channelization 

Section 1 -Reach To Be Revised 

1) The FIRM panel showing the revised 100-year floodplain is included. 

2) main.p rj - 91'' Avenue Reach 
Inlet: No structure; collects sheet flow from east along 91'' Ave 
Outlet: Culvert #7 - triple 10'x 4' RCB 
Lining: Bottom and sides - earthen with landscaping 
Side slopes: 4: 1 and 3: 1 H:V 
Bottom width: 8-30' 
Depth: 4-6' 

aff.p rj - Agua Fria Freeway Interceptor Channel 
Inlet: quadruple 10'x 6' RCB 
Outlet: triple 10'x 8' RCB 
Lining: Bottom and sides - 6" thick reinforced concrete 
Side slopes: 1.5:l H:V 
Bottom width: 15' 
Depth: 8-12' 

th0mas.p rj - Thomas Road Reach 
Inlet: No structure; collects sheet flow from north along Thomas Road 
Outlet: Culvert #5 - double 36" diameter RGRCP's 
Lining: Bottom and sides - earthen with landscaping 
Side slopes: 3:l and 4:l H:V 
Bottom width: 6' 
Depth: 4' 

interior4.prj - Encanto Reach 
Inlet: No single structure; collects onsite storm drain flows 
Outlet: Culvert #6 -double 48" diameter RGRCP's 
Lining: Bottom and sides -earthen with landscaping 
Side slopes: 3: 1 and 4: 1 H:V 
Bottom width: 6-10' 
Depth: 5-8' 

interior5.prj - 93rd Avenue Reach 
Inlet: No single structure; collects onsite storm drain flows 
Outlet: Culvert #4 - 10'x 4' RCB at confluence with Encanto Reach 
Lining: Bottom and sides - earthen with landscaping 
Side slopes: 3:l H:V 
Bottom width: 6' 
Depth: 5-6' 



Section 4 -Drawing Checklist 

1) See the attached plans. 

Section 5 - Hydraulic Considerations 

3) Rip-rap will be placed at the outlet of each culvert to ensure no scour or 
erosion occurs. 

Form #7 - BridgeICulvert 

Section 1 - Identifier 

4) CulvertMaster was used to analyze the culverts within the five on-site 
channels to ensure the accuracy of the HEC-RAS modeling. The 
headwater and tailwater conditions generated by CulvertMaster for those 
culverts which tie into the Agua Fria Freeway Interceptor Channel were 
used in the HEC-RAS models for upstream and downstream water surface 
elevations. 

Section 2 -Drawing Checklist 

See attached plans. 
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APPENDIX G 

Pre-Development HEC-1 Model 
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Effective Hydrologic/Hydraulic Model 

Sheely Farms East (the site) is impacted by offsite flows along its northern and eastern boundaries. 

The existing flows are quantified by the Maryvale ADMS for the 100-year, 24-hour storm event. 

The results from this study are presented as the effective hydrologic and hydraulic model for 

floodplain analysis. 

In the Maryvale ADMS, the watershed area is modeled by the HEC-I computer program using 

routing methods and diversion card techniques which account for street flow capacities, street 

intersection flow splits, existing storm drain flows, etc. The model also accounts for retention 

systems and areas of stormwater ponding. 

The following pages are taken from the Maryvale ADMS and show the methodologies used to create 

the HEC-1 model, the output relevant to the Sheely Farms East site, and modeling ofthe stormwater 

ponding along the upstream side of the Roosevelt Canal (existing FEMA Zone A). 
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FCD CONTRACT # 93-29 
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EXHIBIT 1 
HEC-1 SCHEMATIC 



3 W I N E D  AT p DIVERSI. lo 

2 CCMBINED AT 

DIVERSIDN TO 

] rn-.AT 

RMED TO 

HYDROGRAPH AT 

." W E D  TO 

HYDROGRAPH AT 0&21U 200. 13.08 72. 21. 7. 41.28 

@ 2 W I N E D  AT C83W 557. 13.08 324. 118. 40. 57.03 

DIVERSIDN TO S831U 182. 13.08 45. 11. 4. 

I 
57.03 

HYDROGRAPH AT 58315 374. 13.08 280. 106. 37. 57.03 

RMED TO R83P 374. 13.25 279. 106. 37. 57.03 

HYDROGRAPH AT 

RMED 10 

HYDROWUPH AT 

RMED TO 

WDROWUPH AT 

OIVERSIW TO 

HYDROGRAPH AT 

HYDRDGRAPH AT 

RMED TO 

3 CWBlNED AT 

DIVERSION TO 

HYDROGRAPH AT 

2 c o r e x ~ u i  AT 

DIVERSION TO 

HYDROGRAPH AT 

R M E D  TO 

HYDROGRAPH AT 

RMED TO 

HYDROGRAPH AT 

2 CWBINW AT 

OIVERSlON TO 

HYDRDGRAPH AT 



RWTED TO R91 W 420. 13.58 268. W. 33. 65-57 't\$f d. OF 73h3MAej 

:Z COIIBIWED. AT.. . CTR9l. . : 739. 13..50 ' 391.. 132. . 45. . 66.67 1 q @ TkoMns 
OIERSIMY TO D 9 1 R  561. 13.50 346. 120. 42. 66.67 

. . 41"' 5-  OF 7XOM45 
HYDROGRAPH AT - - DTR91. 178. 13.50 45. , , 'p,-i'~~n?r4::~y.".?4yg!"""-;66.6, . 

. .. 
a . i i j  . .'. . .  R -, r: .&,- ,?,,. ~ ...: --ll..L,.. :..: T ~ . & l l f ~ . ~ %  4=66;67 G& u. OF 

HYORWRAPH AT SlSLIS 302. 13.25 121. 31. 10. 59.10 

- ~ ~ o w u \ P ~ , - A ~ ~ ~ ~ ~ ~ .  -. . 
A" -- - 

HYDROGRAPH AT S9lW 67. 13.42 9. , 2. 1. 65.57 
.. . 

~. . E R D U T E D - T 0 - J r o r ; n r r R 2 8 2 1 ~ 7 ; 1 ? 1 1 3 . ~ . ~ T  ...< ~ -.: , . . .. : - 1 ..?*& 65.573 

&!II--Ut.- .,.-: -.-e 
.-., :-. - - 27.t . :. ;. . . ." , .,.~*, + .;* ~ . *  

- .  .. . 

DlVERSlON TO DUlZlU 353. 13.33 153. 40. 13. 70.44 

- g s ~ T B z - o - - 3 ' -  ,, -~-.. .-;.,2c:-.*. c s z w p % - ;  - -m:ic- 3 

DIVERSION TO STRlOS 102. 13.67 34. 9. 3. 70.44 

HYDROGRAPH AT OWlS 183. 13.33 81. 24. 8. 59.10 

-ED- .- -,. - . . 5 2 3 ~ 1 . 3 9 , ~ ~ ~  ... 
* -3 

DIVERSION TO J99DY 189. 13.42 81. 21. 7. 70.44 

dYDROWUIPtl-AT. ~ ... . .4+i5~P:;<a~~~L::~42 .: ,: ::.; :.c. :-$ 

am ..: R99 -332 - . , . . *:. . . ...... .\_1 .*.: , -2 

DIVERSION TO W9TR 145. 13.67 62. 17. 6. 70.44 

HYDROORAPH AT SIS9S 338. 13.42 138. 39. 13. 60.83 

RMED TO R2921 S 336. 13.58 137. 39. 13. 60.83 

HYOROCRAPH AT 29-21 396. 12.67 119. 30. 10. 0.76 

HYDROORAPH AT S99DU 189. 13.42 81. 21. 7. 70.44 

ROUTED TO R2921U 188. 13.58 80. 21. 7. 70.44 

3 COWBINED AT C2921N 724. 13.50 304. 84. 28. 72.92 

DlMRSION TO D2921U 239. 13.50 100. 28. 9. 72.92 

HYDROGRAPH AT DZ92lS 485. 13.50 204. 56. 19. 72.92 

2 WMBINED AT CTR9 888. 13.58 384. 107. 36. 74.02 

ROUTED TO ReS29S 607. 14.42 255. 71. 24. 74.02 

HYDROGRAPH AT DlO7lS 735. 13.50 309. 94. 32. 60.83 



... . . . . . .  . 
. . . . . , . .  . , .. . . . . .  .. ... . ... . . . .  . . .. 

ROUTED TO R3521U 104. 13.17 18. 5. 2. 46.34 

3 WINED AT C35-21 637. 12.42 203. 55. 18. 58.41 

DIVERSlON TO D3521U 235. 12.42 70. 19. 6. 58.41 

HYDROGRAPH AT SWD8U 391. 13.08 124. 33. 11. 58.41 

m m  TO m 1 3  3%. 13.17 124. a. 11. 58.41 

HYDROGRAPH AT D83TR 654. 13.17 374. 138. 47. 56.35 

R M E D  TO R83R 652. 13.25 373. 138. 47. 56.35 

HYDROGRAPH AT D3521U 235. 12.42 m. 19. 6. 58.41 

2 CCUBlNED AT UUI 826. 13.17 430. 155. 53. 66.13 

DlMRSlaW TO S83JU 239. 13.17 71. 18. 6. 66.13 

HYDROGRAPH AT S83JS 587. 13.17 359. 138. 47. 66.13 

R M E D  TO R83S 585. 13.25 359. 138. 47. 66.13 

2CCUBlNEDAT Onla 964. 13.25 479. 1m. 58. 66.13 

DIVERSlO)( TO D83K) 516. 13.25 332. m. 46. 66.13 

HYDROGRAPH AT 01083 448. 13.25 147. 37. 12. 66.13 

RMED TO RUD14 445. 13.33 146. 37. 12. 66.13 

~ D ~ ~ ~ R A P H  AT STRPS 437. 13.42 151. 38. 13. 66.67 

R M E D  TO R3421S 425. 13.75 149. UI. 13. 66.67 

HYDROGRAPH AT 34-21 690. 12.58 185. 52. 18. 1.01 

HYDROGRAPH AT S83JU 239. 13.17 71. 18. 6. 66.13 

R M E D  TO R3421U 234. 13.50 71. 18. 6. 66.13 

3 CCUBINED AT C34-21 W3. 13.58 368. 99. 33. 75.40 

DlMRSlDN TO D3421U 486. 13.58 203. 55. 18. 75.40 

~ Y D R ~ G R ~ ~ ~ H  AT 03421s 398. 13.58 166. 45. 15. 75.40 

2 W I N E D  AT Om8 825. 13.33 309. 81. 27. 75.40 

R M E D  TO M 1 5  597. 13.50 226. 60. 20. 75.40 
Mc'DowelI c. @ q I ' ~  

HYDRDORAPH AT D9lTR 561. 13.50 346. 120. 42. 66.67 



OIVERSION TO 

H-YDROGRAPH AT 

RDUTED TO 

HYDROGRAPH AT 

R M E D  TO . ... 
3 Um8INED AT 

OIVERSION TO 

HYDROGRAPH AT 

R M E D  TO 

2 CO1(BINED AT 

OIVERSIOW TO 

R M E D  TO 

HYDROGRAPH AT 

RMED TO 

HYDROGRAPH AT 

2 eDn8INED AT 

OIVERSION TO 

DIVERSION TO 0- 366. 13.92 148.. 40. 13. 81.26 

~DROORAPH AT 01099 142. 13.92 58. 15. 5. 81.26 

~ ~ ~ ~ ~ l ~ f ~ ~ ~ ~ ~  . . ~  . ~ ... -- ..... f -z:,.,... - -  * m l > .  . ~ : . . y : + : : . + , 5 . : , 5 ~ 8 ~  

q ~ ~ ~ 1 . ~ n ~ . . ; 0 9 ~ l 2 j l  . :::: ..:-4" " - . : : A  ,-.. 11 ..-- .:. . . - . 4- . .. . . . . . u . L - 0  

HYDROGRAPH AT S99EU 157. 13.75 67. 17. 6. 81.26 

&-mWBlNED-ATTC5221~Z115 

R M E D  TO RES32E 197. 13.00 71. 18. 6. 81.50 

DIVERSION TO SHDllS 39. 14.08 14. 4. 1. 82.27 

HYDROGRAPH AT SMD11U 113. 14.08 52. 14. 5. 82.27 



Table 4-2: Summary of Computed Water Surface Elevations 



APPENDIX H 

Post-Development HEC-1 Model 



Post-Proiect Conditions Hydrologic Model 

In order to safely mitigate offsite flows impacting the Sheely Farms East site, drainage channels are 

proposed. These channels will convey the offsite flows around and through the site, eliminating the 

existing stormwater ponding (existing FEMA Zone A) along the north side of the Roosevelt Canal. 

Design flows for the proposed channels were obtained using a modified edition of the Maryvale 

ADMS HEC-1 model by Wood, Pate1 and Associates, dated November 7, 1997. This model was 

further modified to reflect post-project conditions. 

The following pages show excerpts from the modified Maryvale ADMS HEC-1 model input and 

output files. Also included is a table that clearly describes the HEC-I stationing in relation to the 

Sheely Farms East improvements and the 100-year, 24-hour flow values used in the channel 

modeling analysis.. 



Location Description 

RTRAF Flow within ADOT channel downstream of Thomas Road 1918 
crossing 

3321N Sheely Farms east site - northern portion (Parcels 7, 10-13) 206 

CAFD Total combined flow within ADOT channel after adding 1944 
runoff generated by north portion of Sheely Farms east site 

CMDAFl Total combined flow within ADOT channel after adding 2549 
runoff from Channel 1 



- 

ID MARWALE ADMS - FCD#93-29: CH2M HILL & Wood/Patel & Associates 
ID Model for Entlre Study Area (Approximately 100 square mlles) 
ID Existing Conditions 
ID 100Yr-24Hr Event 
ID Clark Unit Hydrograph 
ID 24-Hour SCS TYPE I1 Rainfall Pattern was used to determine TC & R 
ID Green-Ampt Precipitation Losses 
ID Model Prepared and Checked by David Dust and Jim Geisbush 
ID MV100-24 (BASE79): SWW\132586\HEC-1 
ID January 1997 
ID 
ID .............................................................................. 
ID === WOOD/PATEL 7-NOV-97 David T. Phelps File: 10OAFl.ihl 
ID === EXISTING CONDITION MODEL Base File: ADOT016d.ihl 
ID === FCDMC PRECIPITATION ---- 100-yr 24-hr Precip 
ID === Proposed Agua Fria Freeway Alingment modeled. Sub-Basin parameters rev. 
ID === Proposed Agua Fria Channel modeled - 2nd cut Routing Geometry 
ID === (RX & RY revised per prelim channel design as of 15 Oct 97) 
ID === Proposed Agua Fria Freeway (AFF) Outfall Channel Modeled (RES9 Removed) 
ID === Proposed BASIN AFF modeled @ confluance 1-10 and AFF Channel 
ID === 1st trial (Bypass = 1700 cfs in AFF & 7300 cfs in 1-10) 
ID ADMS multiple use of Diversion ID D2631N fixed 
ID 
ID ............................................................................. 
ID 
ID === COE & VAN LOO 16-NOV-2000 Rick Lozano 
ID === File: Sheely.dat Base File: 100AFl.ihl 
ID === Proposed development of Sheely Farms East with free discharge to Agua 
ID === Fria Channel and diversion of offsite flows around site 
ID === (revised basin 33-213 to reflect developed conditions and diversion 
ID === cards along Thomas, 91st to model diversion of flows) 
ID 

KKSTRlOW 
KM STREET CAPACITY DIVERSION 
KM THOMAS 
KM DIVERSION TO SOUTH 
KM ========= REVISED BY CVL ---> All flow is to be conveyed west 
I(M ========= 16-NW-2000, rl into ADOT channel 
KO 0 2 25 
DTSTRl OS 
DI 0 26. 41. 618. 1058. 
DQ 0 0.0 0.0 0.0 0.0 

KK S91HS 
KM 91ST 
KM DIVERSION TO WEST 
KM ========= REVISED BY CVL --- > Divert flow in excess of 
KM ========= 16-NOV-2000, rl 480 cfs (100 cfs in street, 
KM ========= 380 cfs in storm drain) west 
I(M ========= into proposed channel along 
KM ========= 91st Ave 
KM STORM DRAIN ALONG 91ST AVE 
KM CAP= 380.0 CFS SOUTH 

DacuIll~t2 



KK ~ 9 1 ~  
KM STREET ROUTE 
KM SOUTH 
KM 91ST Avenue 
RS  4 FLOW -1. 

- - 

KK CMD91 
KM INTERSECTION COMBINE 
KM MCDOWELL & 91ST 
HC 2 75.397 
KK DMD91 
KM STREET INTERSECTION DIVERSION 
KM MCDOWELL & 91ST 
KM ==-====== REVISED BY CVL ---> Divert 982 cfs South (including 
KM ========= 16-NOV-2000, rl storm drain flows) per existing 
KM ========= conditions model --- 
KM DIVERSION SOUTH 
KM STORM DRAIN AtONG 91ST AVE 
KM CAP= 380.0 CFS SOUTH 
DT D91MD 
DI 0 380. 982. 10380. 
DQ 0 380. 982. 982. 
* 
KK RMD16 
KM STREET ROUTE 
KM WEST 
KM MCDOWELL 
us 6 FLOW -1. 

* 
KKSMDlOW 
KM STREET CAPACITY DIVERSION 
KM MCDOWELL 
KM DIVERSION TO SOUTH 

* 
KKRMD16A 
KM STREET ROUTE 
KM WEST 
KM MCDOWELL 
KM ======I=== REVISED BY WOOD/PATEL ---> PROPOSED AFF Aliment 
KM 15-OCT-97, dtp Revised L and Slope --- 
RS 6 FLOW -1. 



- 

I 
KM SUB-BASIN 332135 

I 
KM ========== REVISED BY CVL ---> The southern half of the 
KM ========== 16-NOV-2000, rl site draining to the main 
KM ========== channel along southern part 
KM ---------- ---------- of site 

I KO 0 2 200 
BA .383 
LG .I90 .I60 9.700 .060 51.000 

I 
UC 1.033 .599 
UA 0 5 16 3 0 65 77 84 9 0 94 9 7 
UA 100 
* 

I KK S91HW 
KM RETRIEVAL OF channel DIVERSION 
KM 91ST 
DR S91HW 

I " 
KKR3321W 
KM ========== REVISED BY CVL ---> ROUTE diverted offsite flows 

1. 
I(M ========== 16-NOV-2000, rl from the east through main 
KM =====+==== channel along 91st Avenue 

=====a==== and southern part of site to 
1 ( ~  ========== AFF channel 

I KM =========a Channel section is arbitrary 
========== TRAP Section: B = 20' , H = 10' 

KO 0 2 200 

I 
RS 9 FLOW -1. 
RC 0.030 0.030 0.030 5800. 0.0020 
RX 100 120 122 125 130 135 140 160 
RY 10 0 0 0 0 0 0 10 

I 
* 
KKC33-21 
KM SUB-BASIN COMBINE 
KM =========a REVISED BY CVL ---> Combined offsite and onsite 

I KM ========== 16-NOV-2000, rl at southwest corner of site 
KM =a======== 
KM ===== REVISED by WOOD/PATEL ---> ADMS HC combine Area Reduced 

I 
KM ===== 16-OCT-97, dtp Model proposed AFF alignment 
KO 0 2 200 
HC 2 79.871 
* 

I KK RTRAF 
KM Retrieval of Interseciton Diversion (Thomas Road & AFF) 
DRDTRAFS 
* 

I KK RAF9 
KM ========== REVISED BY CVL, ---> ROUTE AFF channel flows to 
KM ========== 16-NOV-2000, rl northern most confluence 

I f ( ~  ========== point 
KM CHANNEL ROUTE 
KM SOUTH ==> from Thomas Rd S. approximately 1/2 mi. 

I 
KM Proposed AFF Alignment 
KM ========== REVISED BY WOOD/PATEL ---> PROPOSED 2nd CUT GEOMETRY 
KM 15-OCT-97, dtp TRAP Section: B = 20' , H = 10' 
KO 0 2 200 

I RS 9 FLOW -1. 
RC0.015 0.015 0.015 2960. 0.0017 

Dacummt2 



RX 100 120 122 125 130 135 140 160 
RY 10 0 0 0 0 0 0 10 
* 
KK3321EN 
KM SUB-BASIN 3321EN 
KM ========== REVISED BY CVL ---> The northern part of the site 
rn =========e 16-NOV-2000, r1 draining to interior channels 
KM =a======== and into the AFF Channel 
KO 0 2 25 
BA .227 
LG .I90 .I50 9.700 .060 59.000 
UC .796 .593 
UA 0 5 16 3 0 6 5 77 84 9 0 94 97 
UA 100 
* 
KIC CAFD 
KM Hydrograph Combine along proposed AFF alignment 
KM ===== REVISED by WOOD/PATEL ---> ADMS HC combine Area Reduced 
KM I==== 16-OCT-97, dtp Model proposed AFF alignment 
HC 2 79.871 
* 
KK RAFlO 
KM =-------- --------= REVISED BY CVL ---> ROUTE AFF channel flows to 
rn ========== 16-NOV-2000, rl southern most confluence 
rn ========== point 
KM CHANNEL ROUTE 
KM SOUTH ==> from 1/2 mi. S. of Thomas to McDowell Rd 
KM ========== REVISED BY WOOD/PATEL ---> PROPOSED 2nd CUT GEOMETRY 
KM 15-OCT-97, dtp TRAP Section: B = 20' , H = 10' 
KO 0 2 200 
RS 4 FLOW -1. 
RC 0.015 0.015 0.015 3100. 0.0017 
RX 100 120 122 125 130 135 140 160 
RY 10 0 0 0 0 0 0 10 
* 
KKCMDAFl 
KM ========== REVISED BY CVL ---> Combine AFF channel flows and 
KM ======a=== 16-NOV-2000, 1-1 flows within main channel at --- 

KM ========== southwest comer of site 
KM ========== 
KM Hydrograph Combine at Intersection of McDowell Road and 
KM Proposed AFF 
KM ===== REVISED by WOOD/PATEL ---> ADMS HC combine Area Reduced 
KM ===== 16-OCT-97, dtp Model proposed AFF alignment 
KO 0 2 300 
HC 2 79.871 



~"**"".""*.*.*..*tt*******tt****t**.* . 
FLOOD HYDROORAPH PACKAGE (HEC-11 

MAY 1991 • 
VERSION 4.0.1E • 

Lahey F77L-W132 version 5.01 
t Dodson & Associates, Inc. * 

RUN DATE 12lOllOO TIME 17:45:04 *,. ***,t.t.t***tttt.*....**..*********.*. 

U.S. ARMY CORPS OF ENGINEERS 
HYDROLOGIC ENGINEERING CENTER 

609 SECOND STREET 
DAVIS, CALIFORNIA 95616 

I9161 551-1748 * 

t..,*+*tt..*tt.*tt+,****t*t*tt**ttt*ttt 

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HECl (JAN 731, HECIGS, HECIDB, AND HEClKW. 

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

RUNOFF SUMMARY 
FLOW IN CUBIC FEET PER SECOND 

TIME IN HOURS, AREA IN SQUARE MILES 

PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN MAXIMUM TIME OF 
OPERATION STATION FLOW PEAK AREA STAGE MAX STAGE 

6-HOUR 24-HOUR 72-HOUR 

ROUTED M 
+ RTR14 320. 13.53 124. 36. 26. 66.67 

HYDROGRAPH AT 
+ D911S 256. 13.23 196. 74. 55. 55.24 



FLOW IN CUBIC FEET PBR SECONLI 
TIME IN HOURS, AREA IN SPUARE MILES 

PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN MAXIMUM TIME OF 
OPERATION STATION FLOW PEAK AREA STAGE MAX STAGE 

6-HOUR 24-HOUR 72-HOUR 

ROUTED TO 
+ R91M 255. 13.40 195. 74. 55. 55.24 

HYDROGRAPH AT 
+ D2721W 235. 13.40 89. 25. 18. 65.57 

DIVERSION TO 
+ S91GW 66. 13.40 9. 2. 2. 65.57 

HYDROGRAPH AT 
+ S91GS 421. 13.40 269. 96. 70. 65.57 

ROUTED TO 
+ R91N 420. 13.53 268. 96. 70. 65.57 

2 COMBINED AT 
+ CTR91 739. 13.53 391. 132. 97. 66.67 

DIVERSION TO 
+ D91TR 561. 13.53 346. 120. 89. 66.67 

HYDROGRAPH AT 
+ DTR91 178. 13.53 45. 11. 8. 66.67 

ROUTED TO 
+ RTR15 174. 13.73 45. 11. 8. 66.67 

ROUTED TO 
+ RMD15 597. 13.47 223. 60. 43. 75.40 

HYDROGRAPH AT 
+ D91TR 561. 13.53 346. 120. 89. 66.67 

ROUTED TO 
+ R910 559. 13.63 345. 120. 88. 66.67 



FLOW IN CUBIC FEET PER SECOND 
TIME IN HOURS, AREA IN SQUARE MILES 

PEAK TIME OP AVERAGE FLOW FOR M A X W  PERIOD BASIN MAXIMUM TIHE OF 
OPERATION STATION FLOW PEAK AREA STAGE MAX STAGE 

&HOUR 24-HOUR 72-HOUR 

HYDRCGRAPH AT 

2 COMBINED AT 

DIVERSION TO 

HYDROGRAPH AT 

ROUTED TO 

2 COMBINED AT 

DIVERSION TO 

HYDROGRAPH AT 

ROUTED M 

DIVERSION TO 

HYDROGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

HYDROGRAPH AT 



FLOW I N  CUBIC FEET PER SEMND 
TIME IN HOURS, AREA I N  SPUARE MILES 

PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN MAXIMUM TIME OP 
OPERATION STATION FLOW PEAK AREA STAGE MAX STAGE 

6-HOUR 24-HOUR 72-HOUR 

ROUTED TO 

2 COMBINED AT 

HYDRCGRAPH AT 

ROUTED TO 

HYDROGRAPH AT 

2 COMBINED AT 

ROUTED TO 

2 COMBINED AT 

2 COMBINED AT 



APPENDIX I 

Post-Development HEC-RAS Models 



Post-Project Conditions Hydraulic Model 

The proposed channel systems are modeled using the HEC-RAS computer program. A water surface 

profile for each channel system was determined using design flows from the as-built conditions 

hydrologic model (Appendix H). Included in this appendix is the HEC-RAS models for the Agua 

Fria Freeway (AFF) Interceptor Channel, the 91" Avenue Reach, the Thomas Road Reach, the 

Encanto Reach, and the 931d Avenue Reach (see Plate 1 - HEC-RAS Cross-Section Map). 

Design and construction of the AFF Channel along the western boundary of the site allows for free 

discharge of developed onsite flows from Sheely Farms East site in accordance with the Master 

Drainage Report for Sheely Farms East (Coe & Van Loo Consultants, Inc., May 2001). Premier 

Engineering, Inc. designed the AFF Channel in 1999 and provided a copy of their HEC-RAS 

analysis for the channel. This model (slightly modified to reflect updated flow values) was used as a 

basis to determine boundary conditions for the Sheely Farms East channel systems and is included 

within this appendix. 

The Sheely Farms East channel systems are modeled as straight channels with varying bottom 

widths, 4:l side slopes adjacent to roadways, 3:l side slopes for all other areas, and with a 

Manning's Coefficient of 0.030. Some of the systems do have significant bends along the centerline; 

however, these bends do not adversely impact the water surface profiles significantly due to the 

extremely low velocities. The boundary conditions were established at the downstream end of the 

channels using the modified AFF Channel HEC-RAS model output and the culvert headwater 

calculations for outfall structures (see Appendix J). The flow regimes within the channel systems are 

sub-critical with average velocities below 5 fps, and the 100-year, 24-hour storm flows are fully 

contained within the channel sections with flow depths ranging from 3-5 feet. 
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Station 0+00, Channel #I 

1022-~ ,016, 
4 Legend 

-- EG PF 1 
1020- 

WS PF 1 
--.+-.- ~ 

- Crit PF 1 
E 1018- 
c Ground 
0 .- +. 
2 Bank Sta 

1016- .......... + . - .. - ....... 

1014- 

1012. . . . . . . . . . . . . . . . . . . . .  
0 20 40 60 80 

Station (ft) - 





lnterior Channel #4 Interior Channel #4 (100) 3/19/2002 

. . . . . ....~ . . . 

0 500 1000 1500 2000 2500 3000 

Main Channel Distance (tt) 



Interior Channel #4 Interior Channel #4 (100) 3/19/2002 Interior Channel #4 Interior Channel #4 (100) 3/19/2002 
Station 26+02, Channel #4 Station 24+27, Channel #4 

.03 

EG PF 1 EG PF 1 

WS PF 1 WS PF 1 

..--. -- - - - 
----- 

Ground Ground 

m ..--.-*...-- 
1024- 

1023- 

1 0 2 3 , , , . , , , 1 , , ~ , 1 , , 1  1022 ~ - , , ! ~ ~ , , # , , ~ ~ ~ , , ~ ~ I , , , , I  
0 10 20 30 40 0 10 20 30 40 50 

Station (ft) Station (ft) 

Interior Channel #4 Interior Channel #4 (100) 3/19/2002 Interior Channel #4 Interior Channel #4 (100) 3/19/2002 
Station 21+61, Channel #4 Station 16+57. Channel #4 

.03 
Legend 

EG PF 1 

WS PF 1 

Crit PF 1 
-t- 

Ground 

Bank Sta 

1 0 2 1 , . . . . , . . . , . . . . , . . . , . . . . ,  
0 10 20 30 40 50 0 10 20 30 40 50 

Station (It) Station (ft) 



Interior Channel #4 Interior Channel #4 (100) 3/19/2002 Interior Channel #4 Interior Channel #4 (100) 3/19/2002 
Station 15+93, Channel #4 Station 15+82, Channel #4 

1027' .03 Legend .013 
---------- 

EG PF 1 EG PF 1 
1025 

WS PF 1 WS PF 1 
... .... ...*..- 

- Crit PF 1 Crit PF 1 
E 1024 
c Ground Ground 
0 0 -- 1024- .- ........................ ............................. Bank Sta + 
2 Bank Sta m 
Ei Ei 1023- 

1022- 
1022- 

1 0 2 1 ? ,  . . . . , . . I . . ,  , "  
0 10 20 30 40 50 20 22 24 26 28 30 

Station (It) Station (It) 

Interior Channel #4 Interior Channel #4 (100) 3/19/2002 Interior Channel #4 Interior Channel #4 (100) 3/19/2002 
Sta 15+13: 1Ox4CBC Sta15+13; 1Ox4CBC 

1026 

1025 . 

...* .... ... - ..... 

1024 
6 - + ................... m z 1023 

1022 

1021 
20 22 24 26 28 30 20 22 24 26 28 30 

Station (fl) Station (ft) 





- 

Interior Channel #4 Interior Channel #4 (100) 3/19/2002 Interior Channel #4 Interior Channel #4 (100) 3/19/2002 
Station 6+71, Channel #4 Station 6+13, Channel #4 

Legend 

EG PF 1 

...* WS PF 1 
. . . -. . . . 

Crit PF 1 

Bank Sta 

0 10 20 30 40 50 60 0 10 20 30 40 50 60 

Station (ft) Station (fl) 

Interior Channel #4 Interior Channel #4 (100) 3/19/2002 
Station 0+00, Channel #4 

. . . +. . . . 

1 0 1 6 ~ ~ ~ ~ ~ ~ . ~ ~ ~ ~ ~ ~ . ~ , ~ ~ ~ ~ , ~ ~ ~ ~ , ~ ~ . i  
0 10 20 30 40 50 60 

Station (ft) 





lnterior Channel #5 lnterior Channel #5 (100) 3/19/2002 
1028-' Reach 1 

1027- 

1 . + 

1026- 

_A -- 
-- - , 

1025- - 
5 
C 
9 
B 
5 
ii 

1024- 

1022- 

,? 
0 2 W  400 600 800 1000 1200 

Main Channel Distance (ft) 



Interior Channel #5 Interior Channel #5 (100) 3/19/2002 Interior Channel #5 Interior Channel #5 (100) 3/19/2002 
Station 10+59, Channel #5 Station 9+27, Channel #5 

1030-( .03, .03 
4 Legend 

1029- EG PF 1 

3 
WS PF 1 

- - -A. . -  ~ 

1026- Crit PF 1 
E 
C 
0 

Ground 
r 1027- --- 
9 --- Bank Sta 
m 

+-..... 

1026- 

1025- 

1 0 2 4 ~ . , , 1 , , 1 . . . , . . . . ~ , 1  1 0 2 4 - , , , , , , . , , , , , , 1 , . . 1 . , . ,  
0 10 20 30 40 50 0 10 20 30 40 50 

Station (fl) Station (fl) 

Interior Channel #5 Interior Channel #5 (100) 3/19/2002 Interior Channel #5 Interior Channel #5 (100) 3/19/2002 
Station 5+46, Channel #5 Station 1+02, Channel #5 

.03 .03-4 
Legend 

EG PF 1 

WS PF 1 

Crit PF 1 - 
Ground 

Bank Sta 

1023- 

1 0 2 2 - , . . , . . . . ! . z  . . , .  ! #  . , . . . ,  
0 10 20 30 40 50 0 10 20 30 40 50 

Station (fl) Station (fl) 



Interior Channel #5 Interior Channel #5 (100) 311912002 Interior Channel #5 Interior Channel #5 (100) 311 912002 
Station 0+64, Channel #5 Station Ocl I, Channel #5 / Saliin 15+93, 

.03- .03- 

EG PF 1 1026 EG PF 1 

WS PF 1 
. . . +. . . . 

WS PF 1 

Crit PF 1 1025 Crit PF 1 - 
Ground Ground 

.g 1024 Bank Sta 

1023- 

1022- 

1021 ~ ~ ~ . ~ ~ . - . , ~ ~ - ~ ~ ~ ~ ~ . > ~ ~ . ~ I  

0 10 20 30 40 50 0 10 20 30 40 50 

Station (It) Station (ft) 





- 
Thomas Road Thomas Road 3/19/2002 

. . .. . .+. . . .~ .. . 

-_---  
0 1000 1500 2000 2500 

Main Channel Distance (ft) 



Thomas Road Thomas Road 3/19/2002 Thomas Road Thomas Road 311 912002 
Station 31 +24 
.02 

1036- r'02-1 Legend 
1036- -. 

EG PF 1 
EG PF 1 

1035- 
WS PF 1 

...... .,. ....... 
WS PF 1 Crit PF 1 ... ... 

1034- 
C 

~~ ~~~ ~ 0 .- --- Bank Sta 
z 
5 .. m 1033- 

.+. ..... - ...... 

1032- 1032- 

1 0 3 1 7 . . 1 . . . . 1 . . . 1 . . . . . . . 8  1031 . . . . t . . . . s . . . ( . . . . s . . . . i  

-20 -10 0 10 20 30 -20 -10 0 10 20 30 

Station (ft) Station (ft) 

Thomas Road Thomas Road 3/19/2002 Thomas Road Thomas Road 311 912002 
1036 -.02- 1036- -.02- 

EG PF 1 EG PF 1 
1035- 

WS PF 1 1035 WS PF 1 
...... .... 

Crit PF 1 Crit PF 1 

1034- Ground 

6 C 
.- - Bank Sta 
J --- 
$ 1033: $ 1033 --- 

...... .*.. 
4 ~.~ ~. 

1032- 1032- 

1 0 3 1 , . . . . 1 . . . . 1 . ~ . . ~ . . . . ~ ~ .  . .  I 1031 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ I ~ ~ ~ ~ I ~ ~ ~ ~ I  

-20 -10 0 10 20 30 -20 -10 0 10 20 30 

Station (ft) Station (ft) - 



- 
Thomas Road Thomas Road 3/19/2002 Thomas Road Thomas Road 3M 912002 

1036- -.02- ,035- -.02- 

1035- 
EG PF 1 EG PF 1 

WS PF 1 1034 
+ --  ~ 

WS PF 1 
..... .+ ..... 

1034- CritPF1 Crit PF 1 

5 Ground 
C 
0 

--- 
1033- --- ~ 

Bank Sta 

% 
ii + - - - . - - 

.... .+. ..... 
1032- 

1031- 
1031- 

I r n O ~ ~ ' ~ I ~ ~ ~ ~ ~ ~ ~ ~ ~ i ~ ~ ~ ~ > ~ ~ ~ ~ !  l o r n - . . . . , . . . . ,  . . . . . . . . . . . . . .  8 

-20 -10 0 10 20 30 -20 -10 0 10 20 30 

Station (ft) Station (ft) 

Thomas Road Thomas Road 3/19/2002 Thomas Road Thomas Road 311 912002 
1035- ' .02 1035. -.02- Legend 

EG PF 1 EG PF 1 
1034- WS PF 1 

~ ~. *~ ~ ~~ 

WS PF 1 
. . . . .  

Crit PF 1 Crit PF 1 

1033- 

6 .- + Bank Sta 
9 
i 1032' 

- - - - - ? - - - - - -  

1031- 1031 - 

1030 . . . . . . . . . . . . . . . . . . . . . . . . .  I O ~ O T . . . . I . . . ~ . . . . I . . ~ . . . . I  
-20 -10 0 10 20 30 -20 -10 0 10 20 30 

Station (ft) Station (ft) 



- 
Thomas Road Thomas Road 3/19/2002 Thomas Road Thomas Road 3/19/2002 

1035. r . 0 2 1  1034- Legend Legend 

EG PF 1 EG PF 1 

1034- WS PF 1 1033 
- - - +- - . . 

WS PF 1 
. .. .. ..b . .. . . 

Crit PF 1 Crit PF 1 

E 1033- Ground 

5 C - - m Bank Sta Bank Sta 

B 
1032- 

1031- 1030- 

1 0 3 0 , , , , , '  - , , ~ , , , , , , , , , , ,  1 0 2 9 - r , ~ ~ + , ~ ~ ~ t ~ ~ ~ . , . ~ ~ ~ , ~ ~ ~ ~ ~  
-20 -10 0 10 20 30 -20 -10 0 10 20 30 

Station (ft) Station (ft) 

Thomas Road Thomas Road 3/19/2002 Thomas Road Thomas Road 311 912002 
1034- a.02A Station 20+70 Legend 

....... ~~ ~. 10%. -.02- 
Legend 

EG PF 1 
1033- WS PF 1 EG PF 1 

. .. .. ... .. ... . 1033 

---- Crit PF 1 WS PF 1 
...- 

1032- ~ - . .. Ground -- Crit PF 1 
C 
0 

& 1032 
.- Bank Sta g Ground 
3 
$ Bank Sta 
E 1031- ----. +...... 1031- 

1030- 1030- 

I O ~ ~ ~ ~ ~ ~ ~ I ~ ~ ~ ~ I ~ ~ ~ ~ , . . ~ ~ , ~ ~ ~ ~ ,  1029 ~ ~ ~ ~ r ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ . ~ ~ ~  

-20 -10 0 10 20 30 -20 -10 0 10 20 30 

Station (ft) Station (ft) 



1 

Thomas Road Thomas Road 3/19/2002 Thomas Road Thomas Road 311 9/2002 
sia 2044  1034- -.02- 

EG PF 1 

EG PF 1 1033 WS PF 1 
~ . . +.. . ~. 

WS PF 1 
...+ Crit PF 1 

Cril PF 1 Ground 

Bank Sta 
BankSta 

E 1031 

1030- 

1 0 2 9 ~ ~ ~ ~ ~ 1 r ~ ~ ~ r ~ ~ ~ ~ 1 ~ ~ ~ ~ 1 ~ ~ ~ ~ 1  
-20 -10 0 10 20 30 -20 -10 0 10 20 30 

Station (ft) Station (ft) 

002 Thomas Road Thomas Road 3/19/2002 
1033- Station 9 4 0 .  Channel #6 

1033- .02 

EG PF 1 
1032- WS PF 1 EG PF 1 

. ......... .... ~ 1032 ... . . . . 

Crit PF 1 WS PF 1 
~ . . + .. .. . . 

1031- Ground Crit PF I 

6 % 1031 
.- . .. .-.-. -. .. Ground 
9 m Bank Sta 

1030' 
1030 

1029- 1029- 

1 0 2 8 - - , , , 1 , , , , 1 , , , 8 , , , 3 , , , , 8  
-20 -10 0 10 20 30 -20 -10 0 10 20 30 

Station (ft) Station (fl) 



Thomas Road Thomas Road 3/19/2002 Thomas Road Thomas Road 3/19/2002 
Station 8+55. Channel #6 1032.5- lf------.02. 

..02. Legend 
1032.5- Legend ...-- -. - 

EG PF 1 
1032.0- EG PF 1 

1031.5 
WS PF 1 

.................. 
1031.5- WS PF 1 ...+ .... Crit PF 1 

g 1031 .O- Ground 

s Bank Sta g 1030.5- 
z 
0 1030.0- 

" 1030.0- 

1029.5- 1029.5- 

1029.0- 1029.0- 

1 0 2 8 . 5 ~ . . . 1 . . . ~ ~ r . . . ~ . . z 1  ~ O ~ ~ . ~ , . . . . I . . . . L S I ~ . . I . . ~ . I  
-20 -10 0 10 20 30 -20 -10 0 10 20 30 

Station (ft) Station (It) 

Thomas Road Thomas Road 311 912002 Thomas Road Thomas Road 3/19/2002 
1033- -I=- 1033- -.02- Legend 

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

EG PF 1 
1032- WS PF 1 

.+.. 
WS PF 1 

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

Crit PF 1 Crit PF 1 

E 1031- Ground 
C 
0 .- - .................... Bank Sta 
J 

1030' 

1029- 1029- 

1 0 2 8 , . . . r 1 . . . . 1 . . . . . . . . 1 . . . .  i I028 . . . . . . . . . . . . . . . . . . . . . . . . .  

-20 -10 0 10 20 30 -20 -10 0 10 20 30 

Station (ft) Station (It) 



- 
Thomas Road Thomas Road 311 912002 Thomas Road Thomas Road 3/19/2002 

10%- a . 0 2 -  1033, -"x- 

EG PF 1 
1032- 

EG PF 1 
1032- 

WS PF 1 ---* WS PF 1 
. . .  .+ ... 

1031- Crit PF 1 1031 - Crit PF 1 - 
S Ground 
C C - -- - -- 
0 

1030- Bank Sta 
9 a a 

m 
.. ..... 

1029- 1029- 

1028- 1028- 

1 0 2 7 t . . a . . > . . .  ~ . . . . . . . . .  ! ~ O ~ ~ T . . . . I . . . . ~ . . . . I . . . . I . . . . I  
-20 -10 0 10 20 30 -20 -10 0 10 20 30 

Station (it) Station (it) 

Thomas Road Thomas Road 3/19/2002 Thomas Road Thomas Road 3/19/2002 
1033- JC-----.02- 1033. -.02- 

1032- 
EG PF I 

1032 
EG PF 1 

WS PF 1 
.,.. 

WS PF 1 
........ ........ ........ ..... 

1031- Crit PF 1 1031 Crit PF 1 - 
E. Ground Ground 
C ...... ............ ......... ..... 
0 

1030- Bank Sta 
5 

1029- 1029 ..................... 
. . .-A .-.... 

1028- 1028- 

1 0 2 7 ~ . ~ ~ ~ ~ ~ ~ ~ . ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 1  
-20 -10 0 10 20 30 -20 -10 0 10 20 30 

Station (it) Station (H) 







APPENDIX J 

Culvert Calculations 



C U L - V ~ T  4 
Culvert Calculator Report 

93rd & Thomas Road 

Solve For: Headwater Elevation 

Culvert Summary 

Allowable HW Elevation 1,033.25 R Headwater Depth1 Height 1.23 
Computed Headwater Elevation 1,032.25 R Discharge 78.00 cfs 
inlet Control HW Eiev 1,031.96 R Taiiwater Elevation 1,030.60 ft 
Outlet Control HW Elev 1,032.25 R Control Type Outlet Control 

Grades 
- - - 

Upstream Invert 1,029.18 ft Downstream Invert 1.029.10 R 
Length 102.00 n Constructed Slope 0.000784 WR 

Hydraulic Profile 

Profile M2 Depth, Downstream 1.74 R 
Slope Type Mild Normal Depth NIA R 
Flow Regime Subcritical Critical Depth 1.74 R 
Velocity Downstream 7.14 Ws Critical Slope 0.005835 WR 

Section 
-- 

Section Shape 
Section Material 
Section Size 
Nurnher Sections 

Circular Manning3 Coefficient 
Concrete Span 
30 inch Rise 

3 

-- 

Outlet Control Properties 

Outlet Control HW Elev 1,032.25 R Upstream Velocity Head 0.45 ft 
Ke 0.50 Entrance Loss 0.22 ft 

lnlet Control ProDerties 

Inlet Control HW Elev 1,031.98 R Flow Control 
Inlet Type Square edge wlheadwall Area Full 
K 0.00980 HDS 5 Chart 
M 2.00000 HDS 5 Scale 
C 0.03960 Equation Form 
Y 0.67000 

Unsubmerged 
14.7 W 

1 

1 

1 

n:\980M)4!hydro!haestad\cuiveNi.ovrn Coe & Van loo Consunants 
02/26/02 10:37:29 AM 0 Haestad Methods. lnc. 37 Brookside Road Waterbury, CT 06708 USA (203) 7551666 

Project Engineer: C.V.L. 
CulvertMaster v1.0 

Page 1 of I 



-r 2- Ld- 
Culvert Calculator Report 
Encanto & 91 st (Culvert 2) 

Solve For: Headwater Elevation 

culvert Summary 

Allowable HW Elevation 1,030.24 f i  Headwater Depth/ Height 1.09 
Computed Headwater Elevation 1,028.67 n Discharge 460.00 cfs 

Inlet Control HW Elev 1,028.85 it Tailwater Elevation 1.027.33 f l  

Outlet Control HW Elev 1.028.67 n Control Type Outlet Control 

Grades 

Upstream Invert 1,024.30 f i  Downstream Invert 1,024.00 f l  
Length 95.00 n Const~cted Slope 0.003158 fvfl 

Hvdraulic Profile 

Profile S1 Depth, Downstream 3.33 n 
slope Type Steep Normal Depth 2.53 n 
Flow Raglme Subcritical Critical Depth 2.54 ft 

Velocity Downstream 6.91 fUs Critical Slope 0.003122 nm 

-. . .. . . 

Section Shape Box Mannings Coefficient 0.013 
Sectlon Material 
Section Size 

Concrete Span 
1Ox4f l  Rise 

Number Sections 2 

Outlet Control Properties 

Outlet Control HW Elev 1,028.67 ft Upstream Velocity Head 0.89 ii 

Ke 0.50 Entrance Loss 0.45 it 

Inlet Control Properties 

Inlet Control HW Elev 1,028.65 ft Flow Control NIA 

lnlet Type 90 and 15 wingwall flares Area ~ u l l  
K 0.06100 HDS 5 Chart 
M 0.75000 HDS 5 Scale 

C 0.04000 Equation Form 
Y 0.80000 

n:\9~VIydro~aestachculverts.cvm Coe & Van Loo Consultants 
02/28/02 10:39:14 AM 0 Haestad Methods, lnc. 37 Brwkside Road Waterbury. CT 06708 USA (203) 755-1666 

Project Engineer: C.V.L. 
CulvertMaster "1.0 

Page I of 1 



Culvert Calculator Report 
91st Ave (Culvert 2A) 

I 
Solve For: Headwater Elevation 

Culvert Summarv 

Allowable HW Elevation 1.028.13 R Headwater Depth1 Height 1.09 

I Computed Headwater Elevatlon 1,026.23 R Discharge 460.00 cfs 

Inlet Control HW Uev 1,026.21 R Tailwater Elevation 1,024.60 R 

Outlet Control HW Elev 1,026.23 R Control Type Outlet Control 
I 

- 

Grades 
- 

U~Stream Invert 1,021.86 R Downstream Invert 1.021.74 R 

I Length 68.00 R Constructed Slope 0.001765 WR 

Hvdraullc Profile , -- 

I profile M2 Depth, Downstream 2.85 n 
Slope Type Mlld Normal Depth 3.11 R 

Flow Regime Subcritical Critical Deplh 2.54 R 

I Velocity Downstream 8.04 WS Critical Slope 0.003122 n/ft 

I 
~~~ ~ ~ 

Section 

I Section Shape Box Mannings Coefficient 0.01 3 
Section Material Concrete span 10.00 R 
Section Size 1 0 x 4 A  Rise 4.00 R 
Number Sections 2 

1 outlet contm! Proeerties 

Outlet Control HW Elev 
Ke 

1 ,028.23 R Upstream Velocny Head 
0.60 Entrance Loss 

- 

lnlet Control Properties 

I Inlet Control HW Elev 1,026.21 R Flow Control Unsubmerged 
lnlet Type 90 and 15 wingwall flares Area Full 60.0 f(l 

K 0.06100 HDS 5 Chart 8 

0.75000 HDS 5 Scale 2 
0.04000 Equatlon Form 1 

Y 0.80000 

' I  
Project Engineer: C.V.L. 

n:Wsoos4ulydroulaestadlculverte.~~~1 COBS Van Lw Conwltams Inc CulvertMaster "1.0 

I I W19102 03:17:19 PM 0 Haestad Methods. lnc. 37 Brooks!de Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1 



COLVE~T 3 
Culvert Calculator Report 

95th S. of Encanto (Culvert 3) 

( Solve FX. Headwater Elevation 

I 
culvert Summaly 

Allowable HW Elevation 1,023.12 ft Headwater Depth1 Height 1.12 
Computed Headwater Elevation 1,021.40 ft Discharge 510.00 cfs 
inlet Control HW Elev 1,020.92 R Taliwater Elevation 1.020.61 ft 

I Outlet Control HW Elev 1,021.40 f t  control Type Outlet Control 

Grades 

Upstream Invert 1.016.92 It Downstream invert 1,015.81 ft 
122.00 n Constructed Slope 0.000902 wft  

I Hydraulic Profile 

Profile M2 Depth, Downstream 3.80 ft 
Slope Type Mild Normal Depth NIA ft 

I Flow Regime Subcrltical cwcal Depth 2.34 ft 

velocity Downstream 5.35 Ws Critical Slope 0.003095 fVft 

I Section 

Section Shape Box Mannings Coefficient 0.013 
Section Material Concrete Span 10.00 R 

I 
Section Size 10x4R Rise 4.00 R 
Number Sections 3 

Outlet Control Properties 

outlet control HW Elev I .. 1,021.40 ft Upstream Velocity Head 0.44 ft 
0.50 Entrance Loss 0.22 n 

I lnlet Control Properties 

Inlet Control HW Elev 1.020.92 f t  Flow Control NIA 
Inlet Type 90 and 15 ' wingwall flares Area Full 

I :: 0.06100 HDS 5 Chart 
0.75000 HDS 5 Scale 

C 0.04000 Equation Form 

I Project Englneec C.V.L. 

I 
n:\980094MydroMaestad\culverts.m Con & Van Loo Consultants CulveltMaster "1.0 
02/26/02 10:41:22 AM Q Haestad Methods, lnc. 37 Bmokside Road Waterbury. CT 06708 USA (203) 755-1 666 Page 1 of I 



&WE= 4- 
Culvert Calculator Report 

93rd & Encanto Boulevard (Culvert 4) 

( Solve For Headwater Elevation 
- 

Culvert Summaly 

I Allowable HW Eievatm 1,027.00 it Headwater Depth/ Helght 1.12 
Computed Headwater Elevation 1.025.49 ft Discharge 206.00 cfs 
Inlet Control HW Elev 1.025.04 R Tallwater Elevation 1,024.77 ft 1 outlet control HW  lev 1.025.40 R Control Type Outlet Control 

- -  - 

Grades 

I Upstream Invert 1.021.00 R Downstream Invert 1,020.83 R 
Length 81.00 R Constructed Slope 0.002099 nm 

I Hydraulic Profile 

Pmflle MI  Depth. Downstream 3.94 ft 

Slope Type Mild Normal Depth 2.70 ft 

I  low Regime Subcritical Critical Depth 2.36 ft 

Velocity Downstream 5.23 fVs Critical Slope 0.003096 nnt 

Section Shape I shiOn 
Box Mannings Coefficient 0.013 

Section Materlal Concrete Span 10.00 ft 

Section Size IOx4 f t  Rise 4.00 it ( Number Sections 1 
- 

Outlet Control Properties 

Outlet Control HW Elev 1.025.49 A Upstream Velocity Head 0.46 ft 
0.50 Entrance Loss 0.23 ft 

I lnlet Control Properties 

Inlet Control HW Eiev 1 ,025.04 ft Flow Control N/A 
Inlet Type 90and 15 " wingwail flares Area Full 40.0 ft? 

I :  0.06100 HDS 5 Chart 8 
0.75000 HDS 5 Scale 2 

C 0.04000 Equation Form 1 

I Project Engineer: C.V.L. 
n:\9BW94\hydro\haestad\culvemr.ovm Corn & Van Loo Consultants CulvertMaster v1.0 
02/26/02 10:44:11 AM O Haestad Methods. lnc. 37 Brookside Road Waterbury. CT 06706 USA (203) 755-1666 Page 1 of I 



U L V E R T  5 
Culvert Calculator Report 

Thomas Roadside Channel @ ADOT Channel 

( Solve M c  Headwater Elevation 

I 
culvert summary 

Allowable HW Elevation 1,032.00 R Headwater Depth/ Helght 1.13 
Computed Headwater Elevation 1,030.12 R Discharge 78.00 cfs 
Inlet Control HW Elev 1,029.93 h Tailwater Elevation 1,028.09 R 
Outlet Control HW Elev 1.030.12 R Control TvDe Outlet Contml 

Grades 

I Upstream Invert 1,026.72 R Downstream Invert 1.024.67 ft 
Length 96.00 ft Constructed Slope 0.021354 wn 

I Hydraulic Proflle 

Profile ComposltePre8sureS1 S2 Depth, Downstream 3.42 R 
Slope Type NIA Nonnal Depth 1.32 R 

I Flow Regime NIA Critical Depth 2.03 R 
Velocily Downstream 5.52 Ws Crit~cal Slope 0.005318 Itm 

I 
Section 

Section Shape Circular Mannings Coefficient 0.013 
Section Material Concrete Span 3.00 R - Section Size 36 Inch Rise 3.00 R 1 Number Sections 2 

Outlet Control Properties I outlet Control Hw E h  1,030.12 n Upstream Velocity Head 0.91 n 
Ke 0.50 Entrance Loss 0.45 it 

I Inlet Conml Pmperties 

Inlet Contml HW Elev 1,029.93 ft Flow Control Unsubmerged 
Inlet Type Square edge wlheadwall Area Full 14.1 W 

I :  0.00980 HDS 5 Chart 1 
2.00000 HDS 5 Scale 1 

C 0.03980 Equation Form 1 

I Project Engineer: C.V.L. 
n:\96O094VIydroUlaesta~ulvertsrtscvm COB & Van Loo Consultarm CulvertMaster "1.0 
02/26!02 10:47:30 AM 0 Haestad Methods, lnc. 37 'IBrWkSide Road Waterbury. CT 06708 USA (203) 755-1665 Page 1 of 1 



CUW~P-T b 

I Culvert Calculator Report 
interior Channel #4 @ ADOT Channel (a) 

1 Solve For: Headwater Elevation 

- - -- 
Culvert Summary 

I Allowable Hw Eievatlon 1.0~5.00 tt Headwater Depth/ Helght 1 .a4 
Computed Headwater Elevation 1.024.95 ft Discharge 
Inlet Control HW Elev 1.024.80 R Tallwater Elevation 
OuUei Control HW Elev 1,024.95 ft Control Type Outlet Control 

u 
Grades 

Upstream Invert 1,017.61 n Downstream Invert 1.017.05 R I Length 47.00 Constructed Slope 0.011915 nm 

I Hydraulic Profile 

profile Pressure Depth, Downstream 7.75 R 
Slope Type NIA Normal Depth 1.19 n 

I FIOW Reglme N/A Critical Depth 1.62 n 
velocity bownstream 2.39 ws Critical slope 0.003634 WR 

I 
Section 

Section Shape Circular Mannings Coefficient 0.013 
Section Material Concrete Span 4.00 R 
section Size 48 inch Rise 4.00 R 
Number Sections 2 

- -- 
Outlet Control Properties 

Outlet Control HW Elev I ,  1.024.95 R Upstream Veloclty Head 0.09 R 
0.50 Entrance Loss 0.04 R 

I lnlet Control Properties 

Inlet Control HW Elev 1.024.80 R Flow Control Unsubmerged 
Inlet Type Square edge wheadwall Area ~ u l l  25.1 lt2 

I :  0.00980 HDS 5 Chart 1 

2.00000 HDS 5 Scale 1 
C 0.03980 Eauatlon Form 1 

Project Engineer: C.V.L. 
n:\9~94ulydmulaesfa&ulver18.~vm COO & Van Loo Consultants CuivertMaster v1.0 
02/26/02 10:50:58 AM Q Haestad Methods. lnc. 37 Bmokside Road Waterbury, CT 06708 USA (203) 755-1666 Page I of 1 



Culvert Calculator Report 
Channel #l 63 ADOT Channel 

I Solve FOC Headwater Elevation 

Culvert Summaly 

I Allowable HW Elevation 1,021.00 R Headwater Depth1 Height 1.75 
Computed Headwater Elevation 1,020.52 R Discharge 522.00 cfs 
Inlet Control HW Elev 1,019.80 R Tailwater Elevation 1.019.80 R I outlet control HW  lev 1,020.52 n Control Type Outlet Control 

. --. 

upstream Invert 1,013.52 fi Downstream Invert 1.013.02 n 
70.00 n Constmcted Sfope 0.007143 wn 

I ~ydrauilc Profile 

Profile Pressure Depth, Downstream 6.78 R 
Slope Type NIA Normal Depth 1.79 n 

I FIOW Regime NIA Crittcal Depth 2.37 n 
Velocliy Downstream 5.18 Ws Critical Slope 0.003099 WR 

I 
Section 

Sectlon Shape Box Mannlngs Coeftlclent 0.013 
Section Material Concrete Span 1000 R 

I 
sectton Stze lOx4R Rlse 400 f i  
Number Secttons 3 

outlet Control Pmperties 

Outlet Contml HW Elev 1,020 52 R Upstream Velocity Head 042 R 
0 50 Entrance Loss 021 R 

lnlet Contml Properties 

Inlet Contml HW Elev 1,019.80 R Flow Control Unsubmerged 
Inlet Type 90 and 15 wingwall flares Area Full 120.0 lt2 

I: 0.081 00 HDS 5 Chart 8 
0.75000 HDS 5 Scale 2 

C 0.04000 Equation Form 1 
Y 0.80000 

I Pmject Engineer: C.V.L. 
n: \980094VlydmU,aes ta~r ts6~  Coe & Van Loo Consultants CulvertMaster v1.0 
02/2W02 10:32:20 AM 0 Haestad Methods, lnc. 37 Brwkside Road Waterbury. CT 06708 USA (203) 7551866 Page 1 of 1 



APPENDIX K 

Agua Fria Freeway Channel Plans 















APPENDIX L 

As-Built Channel Grading Plans 
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GRADING & DRAINAGE GENERAL NOTES 
A. A GRAOING PERMIT I S  REQUIREO UNDER CHAPTER 32A OF THE PHOENIX C l T Y  CODE. 

8. HAUL PERMITS. WHEN REOUIREO. W S T  BE OBTAINED PRIOR TO OR CONCURRENTLY WlTH THE GRADING 
AND ORAINAGE PERMIT. 

C. EXCAVATING CONTRACTOR W S T  GIVE LOCATION FOR WASTING EXCESS EXCAVATION AN0 A LETTER FROM 
OWNER GIVING PERMISSION FOR DUMPING PRIOR TO STARTING ONSITE CONSTRUCTION. I F  EXCESS 
EXCAVATION EXCEEDS 100 CUBIC YARDS. THE OUWING S I T E  WlLL ALSO REOUIRE A GRADING AN0 
DRAINAGE PERMIT. 

0. DEVELOPMENT SERVICES DEPARTMENT'S FIELD INSPECTION GROUP SHALL BE NOTIFIED 48  HOURS BEFORE 
ANY ONSITE AND/OR OFFSITE CONSTRUCTION BEGINS. TELEPHONE 1 6 0 2 1  262-7811. 

E. MINIMUM F I N I S H  FLOOR ELEVATIONS SHOWN ARE SAFE FROM THE 100-YEAR F L O W  OR PER MlNllYJM 
SPECIFIEO I N  THE C ITY OF PHOENIX STORM DRAIN DESIGN MANUAL. WHICHEVER I S  GREATER. 

F. STAKING PA0 ELEVATIONS I S  THE RESPONSIBILITY OF THE OWNER AN0 H I S  ENGINEER. THE OWNER'S 
ENGINEER SHALL SUBMIT ONE SEALED COPY OF THIS  GRAOING AND ORAINAGE PLAN DESIGNATED AS 

RECORD DRAWING" (BEARING AN ORIGINAL SIGNATURE) PRIOR TO THE REQUEST FOR F I N A L  INSPECTION. 

6. A SEPARATE PERMIT I S  NECESSARY FOR ANY OFFSITE CONSTRUCTION. 

H. AN APPROVEO GRADING AN0 DRAINAGE PLAN SHALL BE ON THE JOB S I T E  AT ALL TIMES. DEVIATIONS 
FROM THE PLAN MUST BE PRECEDE0 BY AN APPROVED PLAN REVISIOII. 

I. DRYWELLS. WHEN REQUIRED. MUST BE DRILLED A MINIMUM OF 1 0  FEET INTO PERMEABLE POROUS STRATA 
OR PERCOLATION TESTS WlLL BE REOUIREO. THE GRAOING AN0 DRAINAGE INSPECTOR MUST BE PRESENT 
BEFORE BACKFILL OR WELL P IPES ARE PLACED WITHIN ANY ORYWELLS. 

J. THE OWNERlOEVELOPER SHALL BE RESPONSIBLE FOR REGISTERING THE ORYWELLS SHOWN ON PLAN WITH 
THE ARIZONA OEPARTKNT70F ENVIRONMENTAL OUALITY lA.O.E.O.1. FOR INFORMATION ABOUT SPECIFIC 
REOUIREMNTS. CONTACT SHE WATER PERMITS U N I T  AT 16021  251-2270. 

K. GRAOING AN0 ORAINAGE PLAN APPROVAL INCLUDES THE CONSTRUCTION OF ALL SURFACE IMPROVEMENTS 
SHOWN ON THE APPROVEO PLAN. INCLUDING. BUT NOT L I M I T E D  TO. RETENTION AREAS. SEDIMENTATION 
BASINS, AND/OR OTHER DRAINAGE F A C I L I T I E S I  DRAINAGE PATTERNS. WALLS. CURBS. ASPHALT PAVEMENT. 
AN0 BUlLOlNG FLOOR ELEVATIONS. 

L.  CONTRACTOR SHALL PROVIOE LEVEL BOTTOM I N  ALL RETENTION BASINS AT ELEVATIONS SHOWN ON THE 
PLANS. SLOPE PROTECTION SHALL BE APPLIED TO PREVENT EROSION. 

M. GRAOES SHOWN I N  RETENTION BASINS ARE DESIGN FINISHED GRAOES. SHOULD THE CONTRACTOR OR ANY 
SUBCONTRACTOR PLAN TO PLACE SPOIL D IRT  FROM FOOTINGS, U T I L I T Y  TRENCHES. LANDSCAPING. 
SWIMMING POOLS. ETC.. I N  THE BASINS. THEN THE BASINS SHOULO BE SUFFICIENTLY OVER-EXCAVATED 
DURING THE ROUGH GRADING OPERATION TO ALLOW FOR THE PLACEMENT OF THE F I L L  OR LANDSCAPING MATERIALS. 

N. CONTRACTOR I S  RESPONSIBLE FOR LOCATING AND CONFIRMING DEPTHS OF ALL THE EXISTING U T I L I T Y  
LINES WITHIN PROPOSED RETENTION BASIN  AREAS. I F  THE BASIN CANNOT BE CONSTRUCTED AS PER 
PLAN BECAUSE OF CONFLICTS. THE CONTRACTOR SHOULD DISCUSS MODIFICATION OF BASIN 
CONFIGURATION WlTH THE CITY INSPECTOR TO DETERMINE I F  A PLAN REVISION OR A F I E L D  CHANGE I S  REQUIRED. 

0. ALL DRAINAGE PROTECTIVE DEVICES SUCH AS SWALES. INTERCEPTOR DITCHES. PIPES. PROTECTIVE BERMS. 
BARRIER WALLS. CONCRETE CHANNELS. OR OTHER MEASURES DESIGNED TO PROTECT ADJACENT BUILDINGS 
OR PROPERTY FROM STORM RUNOFF MUST BE COMPLETEO PRIOR TO BUILDING CONSTRUCTION. 

P. CONSTRUCTION MUST BE PHASED SO THE NEWLY ALIGNED CHANNEL I S  FULLY OPERATIONAL BEFORE THE 
EXISTING DRAINAGE CHANNEL I S  F ILLED.  FLOOD WATER CONVEYANCE MUST BE MAINTAINED AT ALL TIMES 
DURING CONSTRUCTION. 

0. ALL KNOWN EXISTING UNDERGROUND U T I L I T I E S  WITHIN PROPOSED RETENTION AREAS HAVE BEEN DESIGNED 
TO MAINTAIN A MINIMUM 1 5 "  OF COVER OVER C lTY  OWNED U T I L I T Y  L INES AN0 THE MINIMUM SPECIFIED 
BY OTHER U T I L I T Y  OWNERS. 

R. REQUIREO RETAINING WALLS SHOWN ON THE GRAOING AND ORAINAGE PLANS ARE TO BE REVIEWED. 
PERMITTED. AND INSPECTED BY THE BUlLOlNG SAFETY BRANCH OF THE DEVELOPMENT SERVICES DEPARTMENT. 

8. CERTIFICATE OF OCCUPANCY (C. OF 0 . 1  FOR ANY BUILDING I S  DENIED UNTIL ALL GRADING AN0 DRAINAGE 
IMPROVEMENTS ARE COMPLETEO. 

T. THE ENGINEERING DESIGN ON THESE PLANS ARE ONLY APPROVEO BY THE CITY I N  SCOPE AND NOT I N  DETAIL. 
CONSTRUCTION OUANTITIES ON THESE PLANS ARE NOT VERIFIEO BY THE CITY. APPROVAL OF THESE PLANS ARE 
FOR PERMIT PURPOSES ONLY AN0 SHALL NOT PREVENT THE C l T Y  FROM REQUIRING CORRECTION OF ERRORS I N  THE 
PLANS WHERE SUCH ERRORS ARE SUBSEQUENTLY FOUND TO BE I N  VIOLATION OF ANY LAW. OROINANCE. HEALTH. 
SAFETY* OR OTHER DESIGN ISSUES. 

V. RETENTION BASIN SLOE SLOPES SHALL BE A U A X I W M  DF 4:1 UNLESS APPROVAL I S  RECEIVED FROM THE PLAN 
REVIEWER FOR A STEEPER SLOPE. 

NOTE: 

THE OWNER/DEVELOPER I S  RESPONSIBLE FOR OBTAINING ADOT AND ANY OTHER JURISDICTIONAL 
APPROVALS AND PERMITS FOR THE CONSTRUCTION SHOWN ON THESE PLANS WHICH FALLS OUTSIDE 
THE C l T Y  OF PHOENIX RIGHT-OF-WAY. 

i 

ENGINEER'S NOTES/GRADING 
THESE PLANS ARE NOT TO BE USED FOR CONSTRUCTION PURPOSES UNLESS THE APPROVAL BLOCK HAS BEEN 
SIGNED BY THE APPROPRIATE AGENCIES. ALL WORK SHALL CONFORM TO THE CURRENT MARICCPA &SSOCIATION 
OF GOVERNMENTS (M.A.G.1 SPECIFICATIONS AND STANDARD DETAILS TOGETHER WlTH THE SUPPLEMENT OF THE 
APPROPRIATE AGENCY. 

A THOROUGH ATTEMPT HAS BEEN MAOE TO SHOW THE LOCATIONS OF ALL UNOERGROUNO OBSTRUC,TlONS AN0 
U T I L I T Y  L I N E S  I N  THE WORK AREA. HOWEVER. THE CONTRACTOR SHALL BE RESPONSIBLE FOP. ANY DAMAGE TO 
OBSTRUCTIWS AN0 U T I L I T Y  L INES ENCOUNTERED OURING CONSTRUCTION AND SHALL DETERMINE THE EXACT 
LOCATIW OF U T I L I T I E S  I N  THE AREA. 

THE ENGINEER MAKES NO REPRESENTATION OR GUARANTEE REGAROING EARTHWORK OUANTITIES OR THAT THE 
EARTHWORK FOR T H l S  PROJECT WlLL BALANCE DUE TO THE VARYING F I E L O  CONDITIONS. CHANGING SOIL  TYPES. 
ALLOWABLE CONSTRUCTION TOLERANCES. AND CONSTRUCTION LLTHOOS THAT ARE BEYOND THE CONTROL OF 
THE ENGINEER. 

PRIOR TO BIDDING THE WORK. THE CONTRACTOR SHALL THOROUGHLY SATISFY HIMSELF AS TO THE ACTUAL 
CONOITIONS AND EARTHWORK W A N T I T I E S .  I F  ANY. NO CLAIM SHALL BE MAOE AGAINST THE OWNERr'OEVELOPER I 
OR ENGINEER FOR ANY EXCESS OR DEFICIENCY THEREIN ACTUAL OR RELATIVE. 

THE CONTRACTOR SHALL MAKE NO CLAIM AGAINST THE OWNER OR THE ENGINEER REGIWDING ALLEGED INACCURACY 
OF CONSTRUCTION STAKES SET BY THE ENGINEER UNLESS ALL SURVEY STAKES SET BY THE ENGINEER ARE MAINTAINED 
INTACT AND CAN BE VERIFIED AS TO THEIR ORIGIN. I F .  I N  THE OPINION OF THE ENGINEER. THE STAKES ARE NOT 
MAINTAINED INTACT AND CANNOT BE VERIFIEO AS TO THEIR ORIGIN. ANY REMEOIAL WORK REOUIREO TO CORRECT 
ANY ITEM OR IMPROPER CONSTRUCTION WORK I N  T H l S  OEVELOPMENT SHALL BE PERFDRKO AT THE SDLE EXPENSE OF 
THE RESPONSIBLE CONTRACTOR OR SUBCONTRACTOR. 

NOTHING CONTAINED I N  THE CONTRACT DOCUMENTS SHALL CREATE, NOR SHALL BE CONSTRUED TO CREATE, ANY 
CONTRACTUAL RELATIONSHIP BETWEEN THE ENGINEER AN0 THE CONTRACTOR OR ANY SUBCONTRACTOR. 

THE ENGINEER WlLL NOT BE RESPONSIBLE FOR CONSTRUCTION MEANS. METHOOS. TECHNIQUES. SEQUENCES OR 
PROCEDURES OR FOR SAFETY PRECAUTIONS OR PROGRAMS U T I L I Z E D  I N  CONNECTION WlTH THE WORK. AND HE WILL 
NOT BE RESPONSIBLE FOR THE CONTRACTOR'S FAILURE TO CARRY OUT THE WORK I N  ACCOROAkCE WlTH THE CONTRACT 
DOCUMENTS. 

L.L :O'.CLi::S l E C l  ?:..EFT. R C I I I T C R ~ E ~  CCI.CrC-C T I P C .  ::IT 1'. ?.LC: PIFE.  A'.C.CR ZORRJGATEC ITTAL F I T E .  
5nU-h i h  THESE P-AhS ARE OESIChEO FOR STAhJbHU hl(inlbl L i n d l h G S .  TdE SIANdARD SbTISFACIORI U l h l U L M  
COVER REO.IREUEhTS. AS ESTbBLISdEO RY TnE COI.O.IT UAXLFACTURER. MA< NOT b.AA1S BE AOECLLTE OURING 
CONSTliCCTlOh. W E h  COhSTRLCTIOP. EO.lPLEh1. FRE0.ENT.I 1ICAJICR 1HAl: TR&FFIC LOADS FOR WHICH TkE COhOJlT 
hAS 6EEh OESIGhEO. I S  TO BE ORI.EN OiER OR CLOSE TO ThE BJRIEO CO\DUIT. I T  SHALL BE THE RESPONSIB IL IT I  
O i  TAE CONTRACTOR TO PROVIDE ThE &OOITIONAL COVER REOJIRED TO AVO10 OAWGE TO THE COhO.11. THE ADEO.IACY 
C i  TnE ?O.ER QEOJIREUE~TS FOR CCNOLITS P ~ A L L  BE AhL-(ZED AhD CnEC.(EO BY THE COE.1FACTOR TO ADDRESS .OAOIhG 
CDhOlTlONS IMPOSE0 B f  CCNSTRdCTION A C l l r l T I .  Ahl C O ~ O L I T  OAMAGED BY CONSTRUCTION ACTIVITY SdAL. BE 
REPLACED A1 l n t  C L ~ . l d n c T o k ' S  EJPEIISE. 

ALL EARTHWORK CONSTRUCTION SHALL CONFORM TO THE LATEST M.A.G. STANDARD DETAILS ANO/OR SPECIFICATIONS 
INCLUDING ANY SUPPLEMENTS THERETO AN0 THE SOILS REPORT 
PREPARED BY: 

SPEEDIE 8 ASSOCIATES 

PROJECT NO. 990542SA DATE0 AUG. 8s 2 0 0 0  

DATA FOR EARTHWORK CALCULATIONS I S  PROVIDED I N  THE SOILS REPORT AND ( I F  APPLICABLE) ANY SUPPLEMENTS THERETO. 

DRY WELL SYSiEM DETAIL AND SPECIFICATIONS s/ 

\ ' 
1 UOOIFIEO MUIHDLE C O K  

2 STIUILIZELI BACIFLL A8 +'+.. 
@ BXTED C.I. RlNO U I D  COYERERATE 

@ BOLTED C.I. RINC IWO COVER 

4 VRIIl)EO PIIRKWAY. BDEWALK OR L C .  PAVtNG 

5 COUPACTED EASE UUERI* 

6 OEBRiS YlElLD 8 
@ 4,l.O. PRECAST LINE 

8 MIN 6'01A DRlLLEO S H N T  

9 SUPPORT W K E T  

10 6" DlA SCHEDULE 10 PVC OVERPLOW PiPC 8 
@ B.' DNA DRlYN PlPE 

1 I.. THICK CONCRETE BASE 

1.3 W TO I-Yz'' WASHE0 ROCK 

14 SCREEN 8 
@ M. 4. ?RILLE0 SHKT 

@ F-RIC SE* 

@ I.. 01A CONNECTOR PlPE W /  FLOW RLGULATOII 

IB W. I QUmT CWACITI IUISOR8ENT 

19 SLVRRI  BACKFILL 8 8 PERFORATIONS PER ilwm FoOi FoR BOTTOM 
3 FEET Cf CHWBER 





OFTAlL 9 8 .  .. 
(SEE WT. 51 1"-20' 

THOMAS ROAD 31 
I 3 0  - - ------r-- ..*: .-. . . . ~ --....: .................................. - : 

STORM DR&N NOTFS: 
Q CONSTRUCT HLET AD.0.T. DET. B-8.m TYPE A 

L-32.0' (BOTH SH)~S). TOP.21.20'. (SEE ~ H T .  22) 

Q 
CONSTRUCT BOX CULVERT, A0.O.T. DET. 8-2.30 
3 - IO'x4' L-64.00' 5-0.00313'1' 
INV IN -1d13.50. INV' OUT -1013.30 

Q CONSTRUCT HEPDWALL M.AG. STD. DET. 501-2 
STRIUGHT TYPE (MOO.)' L2-22.5". L5.6'-4". TOP-26.10' 

Q INSTALL 46 LF. 2 - 4 2  RGRCP. CLASS Ill. S.0.0174 '1' 

Q INSTALL 89.5 LF. (AVG.) 2-36" RGRW. CLASS 111. 5-0.0238'1' 

@ CONSTRUCT HEADWALL M.AG. STO. OET. 501-2 
STRIUGHT TYPE (MOO.< L2.17'. L5-0.-11". TOP-32.00' 

PARCEL 7 
SCHOOL SITE 

@ INSTALL INLET TRASH RACK PER MAG STD. DET. 502-2 

OUTFALL ACCESS BARRIER PER COP STD. DET. 

9 SAWCUT & REMOVE EXIST. WINGWALL - CONSTRUCT O CANTILEVER RETAINING WALL PER ADOT STD. OET. 
8-18.10 - SEE DETAIL "E" BELOW RIGHT. 

TOP OF CHANNEL LINING 
OR WlNG WALL 

STORM ORNN PIPE 
(INVERT ELEVATION 
PER PLAN) 

I 
N 
I 

1"-20' 

/ .A</ 
CITY PARKITOWNHOKS 

1 ,P..\ 

\\ 

'\ 

(SEE SHT. 14) 1'.2W 

-. % =*====*==: ~ z = ~ = = = ~ ~ = = = ~ ~ =  

I CULVERT , 

TOE OF CHANNEL LlMNG 
OR WlNG WALL 

DFTAlL "D" 
VFRT PIPE CONNECTION - 

NOT TO SCALE 

CONSTRUCTION 
JOINT (TYP) 

?+ WEEPHOLES 
R lo'? CTRS (TYP) 

- - - - - - - - - - - - - - - - - -. 
I EXISTING 

DFTAlL "F" - 
lYQlES AT 

(ELEVATION VIEW) NTS 
1. FOR WALL DETAILS NOT SHOWN. SEE 

ADOT STO. B-16.10. CASE UI 

2. FOR WALL DRIUNAGE. SEE 
ADOT STD. 8-19.10 

3. REMOVE EXISTING WINGWALL STRUCTURE 

















PARCEL 10 
FUTURE SINGLE FAMILY 

PROP. 54" R.G.R.C.P. 
SRP IRRIG. PlPE 
SEE SRP PLAN 
RD* 02228 

b- . . . - .. .. . .- . . 



















J , ddbws/ - . q c C b w D j ,  " ' .  ff bars ' as shorn 

hh bar 

BENDS - 
NOTE: - 

See 8-02.35 for Tables I I thru V. 

bb bar 

See 8-01.10 t o r  Generot Noted and Ylewllaneou. Detalie. 
Sea 8-02.10 for Ouantitles. 

. . 
, . ARIZONA K"11111 

TYPICAL SECT ION DEPARTMENT OF TRANSPORTATION 
NOTE: . . 4-92 - 
~ e l n f o r h l r ~  shorn i s  for placement lwat lon  only. 

HIGHWAYS D I V I S I O N  . STANDARD DRAWINGS 
Use the epDrcvlate table t o  d e t m l n e  .the. relnfwalnp . >v 
requirements. TRIPLE BARREL 

BOX CULVERT 0-02.30 
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APPENDIX M 

Maintenance Agreements 



City of Phoenix 
STREET TRANSPORTATION DEPARTMENT 

March 14,2002 

FEMA 
LOMA Depot 
3601 Eisenhower Avenue, Suite 600 
Alexandria, VA. 22304-6425 

Gentlemen: 

RE: REQUEST FOR A LETTER OF MAP REVISION FOR 
SHEELY FARMS EAST AND AGUA FRlA FREEWAY INTERCEPTOR 
CHANNEL (CASE NO. 01-09-772R) 

The City of Phoenix will adopt and enforce the modified regulatory floodway, 
according to the Phoenix City Code, Article I, Chapter 328, Floodplains. A copy 
of the stated regulation is included with this submittal. The City of Phoenix 
understands the responsibility and the liability for the inspections and ensures the 
flow carrying capacities within the altered or relocated portions of any 
watercourseldrainage channels associated with the development of Sheely 
Farms East. Attached is a copy of the City of Phoenix Policy and Procedure for 
maintenance of Drainage Facilities. This submittal is in accordance with 65.12 of 
the National Flood Insurance Program Regulations. 

If you have any technical questions, please contact Mr. Doug Both or Mr. Les F. 
Olson, P.E., R.L.S., Coe & Van Loo Consultants, 4550 North 12'~ Street, 
Phoenix, AZ. 85014-4291, phone (602) 264-6831, fax (602) 264-0928. If you 
have any other questions, please contact this office at (602) 262-4960. 

Sincerely, 

Hasan Mushtaq, Ph. D., P.E., C.F.M. 
Floodplain Manager 

Attachments 

200 West Washington Street. Fifth Floor . Phoenix, Arizona 85003-161 1 
Recycled Paper 

602-262-6284 FAX 602-495-201 6 



I I SUBJECT I ISSUE DATE I 
CITY OF PHOENIX 

A l l  d r a i n a g e  f a c i l i t i e s  s h a l l  be in spec t ed  and c leaned on 
maintenance schedule .  

STREET MAINTENANCE DIVISION 
POLICY AND PROCEDURE 

MAINTENANCE OF DRAINAGE FACILITIES 

, 8 
8. 

1. The S t r e e t  Maintenance Drainage Foreman s h a l l  v i s u e l l y  
i n s p e c t  each d ra inage  f a c i l i t y  i n  h i s / h e r  s e c t i o n  once a 
month. 

4.14 

1 of 2 

NUMBER 

12-02-92 

PURPOSE : 

To '  i n s u r e  a l l  d r a inage  f a c i l i t i e s  a r e  mainta ined and k e p t  c l e a r  
f r o m  o b j e c t s  t h a t  may impede t h e  flow of s torm runoff. . .  

. . .  . . . POLICY: 
- 

2 .  The Drainace Foreman s h a l l  schedule  t h e  c l e a n i n g  a s  
needed, b u t  no more than  t h e  e s t a b l i s h e d  s e r v i c e  l e v e l s ,  
u n l e s s  it is  determined c h a t  i f  al lowed t o  exist  could  
become an  o b s t r u c t i o n  t g  d ra inage .  

3 .  The fo l lowing  is $he e s t a b l i s h e d  s e r v i c e  l e v e l s .  

a )  Man-made Drainage Easemenis: In spec t ed  and c leaned ,  i f  
needed, once a month. 

\ 

b )  . Dedicated Natura l  Washes : In spec t ed  monthly and c l eaned  
. of  d e b r i s  tw ice  annual ly .  

c )  Un-dedicated Na tu ra l  Washes: Inspee-  twice annua l ly  and 
n o t i f y  a d j a c e n t  p rope r ty  owner t o  c l e a n  a s  needed. If 
t h e  proper ty .  owner does n o t  remove t h e  debris from the 
wash, the Foreman s h a l l  a d v i s e  &che- a r e a  S t r e e t  
Maintenance F i e l d  Ins 'pector vho s h a l l  f o l l o w  through by 
n o t i f y i n g  N I H  - Zoning Enforcement. 

d )  Man-made Detent ion Basins:  I n s p e c t  monthly and c l e a n  as 
needed . 

e) s torm Drainage I n l e t s :  I n s p e c t  monthly and c l e a n  a s .  
needed. 

. . 



' S.K.P. 4.14 
Maintenance 
Page 2 of 2 

The Street Maintenance Section shall respond to any complaints 
regarding the clogging of drainage facilities and correct the 
problem within five days of notification. The above service levels 
shall be followed for routine maintenance. Extenuating 
circumstances may require deviation. 

DTM : ve 



Art. I, a 3251 FLOODPLAINS 

Chapter 32B. 

Floodplain8 

ARTICLE 1. Gmeral. 

S 32B-1. Implcmmtation. 
t 3252. Definitions. 

li 3253. Maps. 
11 32B-4. ClarsifiatiOn of flood!&%. 
11 32B-5. Regulation.' 
8 32B-5. Interim elevations. 
11 32B-7. Coordination in floodplain managemat. 
6 32B-8. Nonprohibited construction. 
t 3259. Anchored structures. 
132B-10. Sand and gravel operations. 
11 32B-11. Valiana provisions. 
6 32B-12. AppePlr. 
8 32513. S tnrc tur~  in violation ofregulations. 
i 32514. Mvordon of water flow. 
6 32515. Violation or separate offense. 
132536. Sevenbilty. 
132517. Flood plain plan review fees. 

Art. I, B 32B-1 

. ' 

ARTICLE I. Genaal. 

To implement the regulation of the floodplain areas in the City of 
Phadx, the City Colmcil is designated as the Floodplain Board and ths 
City Enginwr h designated as the Administrative Agent for these 
regulations. (Ord. No. '2-2027,s 2.) 

68324 Supp. 6-30-8 1 



C Penon - means any individual or his agent, firm, partnership. 
association, corporation, or any agent of the aforementioned group, or a 

Y federal, state, county or municipal government agency or political . 
subdivision thereof. 

Reusonable dteration or r m f r  - means any modification or 
improvement to existing facilities in which the total cost docs not exceed 
fifty percent of the real cash value assessed at the commencement of 

d construction. A reasonable alteration, however, should not be construed to 
I- mean any improvement which would increase the flood hazard to that 

property or the properties of surrounding homes. 
Selected floodwoy - means the limits, as determined by the City 

Engineer, where the permitted encroachment in the floodplain will allow 
,passage of the 100-year flood without increasing the flood heights more 
than one foot. Additional hydraulic criteria such as m a x i m u  flow -- . 
velocities of five-feet per.second, at the limits of the selected floodway, 

f smooth transitions around developments, and equal conveyance removal 
from each side will be used in computing the lines of the selected 
flwdway. 

S tmnrre  - means a walled and roofed building or mobile home that 
may or may not be habitable, may or may not be constructed on a 
permanent foundation. and was man-made. 

Subst&tfaI improvement - means any repair, reconstruction. or 
improvement of a structure, the cost of which equals or exceeds fifty I' ' ' percent of the market value of the stmcture either before the 
improvement or repair is started or if the structure was damaged and 1s 

being restored. before the damage occurred. A substant~al improvement 
will not be permitted nor should it be construed to mean any mo&tication 
which will increase flood hazard risk. 

I 
Watercourse - means any lake, river, creek, stream, wash, arroyo. 

channel, or other body of water having banks and bed through whch 
waters flow at least periodically. The term may ~nclude specifically 
designated areas in which flood damam mav occur. (Ord. No. C-2027. 

ARTICLE 11. Regulations. 

I The arcas of special flood hazard and the selected floodway for desig- 
nated floodplains arc shown on the maps lakled FIRM and FBFM, 
Series C, dated June 1, 1984, on file with h e  City Engineer, which maps 

683.26 S u p .  5-31-84 
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Sec. 32B4. Classilkation of floodplains. 

S TO encourage the safe and orderly development of floodplain land, the 
Board recognizes that the floodplains consist of two distinct areas: The 

J~ floodway fringe area having lower water velocities and shallower depths of 
flow and, the Selected. Floodway which contains greater flow depths and 
damaging velocities; The Board also recognizes that encroachment into the 

1. floodway fringe area will not substantially increase the flood hazard to 
adjoining properties. I t  is also recognized that development and 
construction within the selected floodway will require higher standards of 
engineering and construction than development within the floodway fringe 
area in order to insure that there is no substantial hazard to such a :  
development or construction and that it does not create a substantial 

I 
hnzard to other property within the floodplain. (Ord. No. G-2027, 5 2.) 

It Sec. 32B-5. Regulation. 

In order to promote the publlc health, safety and general welfare, the 
Floodplain Board will enforce the following regulations: 

1. No person may either obsmct, divert, or reduce the capacity 
within the area of special flood hazard by constructing any development or 
altering the width or course of said floodways except as provided in these 
regulations. 

2. Construction and development may occur within the floodway 
fringe and the areas of shallow flooding provided that the City Engineer 
review and approve all such q u e s t s  for building permits prior to issuance 
by the building official. The City Engineer will ascertain that the proposed 
construction will incorporate appropriate flood-proofing measures to the 
'regulatory flood elevation', or that the 'lowest floor' is above the 'regulat- 
ory flood elevation'. A 'dwelling unit' shall be so constructed so as to 
place the 'lowest floor' elevation of the 'dwelling unit* above the 'regulat- 
ory flood elevation'. Appropriate flood-pmofing measures may indude. 
but not be limited to: providing access during flood events, maintaining 
electrical, water, and sewer services, designing foundattons and structures 
to withstand hydraulic loadings expected during the base flood and 
designing windows, doorways and other openings located below the level 
of the base flood to prevent the entrance of floodwaters. Any applicant for 
8 building pennit has the burden of furnishing the Development Services 
Director satisfactory evidence to enable him to e~ther detemine that the 
applicant's propcny does not fall within the area of special flood hazard or 
that there is no substantial hazard, either to the proposed development or 
to the PropenY. 

683.28 Supp. 3-31-90 
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I , Art. U, § 32B-6 FLOODPLAINS Art. II, 8 32B-8 

J and h o d w a y  Maps (FBFM): no new flood boundary and floodway map, 
construction, substantial improvements, or other development (including 

' 

811) shall be permitted unless it is demonstrated that the cumulative effect 

i of the proposed developments, when combined with all other existing and 
proposed developments will not increase the water surface elevation of the 
base flood more than one foot at a point within the community. ( a d .  No. 
(3-2027, § 2; Ord. No. G-3092. 5 4; Ord. No. G-3313, 8 1.) ' 

8 Sec. 32B-6. Interim . elevations. . 

I When base flood elevations and delineationsare not available due to 
recent annexation or other causes, the City Engineer may obtain, review, 
and reasonably utilize any base flood elevation data available from a Fed- 
eral, State, County or other political subdivision for the purpose of secw- 
ing a base flood determination, until such time as the Federal Emergency 

! 8.  Management Agency has published the final FIRM (Flood Insurance Rate 
Maps) and FBFW (mood Boundary and Roodway Maps). (Ord. NO. 

q ,  G-2027, § 2; Ord. No. G-3313. 5' I.) . . 

See. 32B-7. Coordination in floodplain management.' . 

1,;. ,) The Floodplain Board may adopt other regulations which provide for 
coordination withall other interested k d  affected political subdivisions ' , 

0 and state agencies and may enter into agreements for cooperative reg~la- 
dons, planning, designs, and consat ion.  The Development S e ~ c e s  
Director shall advise the Flood Cone01 Dishict of Maricopa County and 
any other adjacent jurisdiction having responsibility for floodplain 

1 ,  management, in writing, and provide a copy of any development plan of ,  
all applications for floodplain use permits or variances to develop land in a 
floodplain or floodway within one mile of the boundary between the City's 

r a m  of jurisdiction and the area of jurisdiction of the District. The 
Development Services D ic to r  shall also advise the Distiict and any adja- 
cent jurisdiction having responsibility for floodplain management in writ- 
ing and provide a copy of any development plan of any major development ,I proposed within a floodplain or floodway which could affect floodplains, 
floodways or watercourses outside the City's area of jurisdiction. Written 
notice and a copy of the plan of development shall be sent to any adjacent 
jurisdiction no later than three working days after having been received. 1. (Ord. NO. G-2027, 8 2; Ord. No. G-3092, 5 5; Ord. No. G-3313, 5 I.) 

See. 328-8. Nonprohibited construction. 1.. 
WriRen authorization shall not be required nor shall the Floodplain 

Board prohibit: 
683.30 Supp. 3-31-90 
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Art. II, $ 32B-10 FLOODPLAINS Art. II, P 32B-l l 

to automatically equalize hydrostatic flood forces on exterior walls by 
allowing for the entry and exit of floodwaters. Designs for meeting this 
requirement must either be certified by a registered professional engineer 
or architect or must meet or exceed the following ininimum criteria: 

A minimum oftwo openings having a total net area of not less than one 
square inch for every square foot of enclosed area subject to flooding shall 
be provided. The bottom of all openings shall be no higher than one foot 
above grade. Openings may be equipped with screens, louvers, or other 
coverings or devices provided that they permit the automatic entry and exit 
of floodwaters. (Ord. No. G-3092, 8 6.) 

See. 32B-10. Sand and gravel operations. 

Sand and gravel operati~ns are allowed within the floodplain subject to 
t.h following conditions: 

1. Within the Selected Floodway, sand and graveloperations may 
be conducted without permit provided that: 

(a) The operationsare restricted to extraction ofsand and gravel 
for commercial purposes; and ' 

(b) Excavations are not so located nor of such depth as to present 
a hazard to other development, including, but not limited to roads, 
bridges, culverts, and utilities. 
. . 2. No stockpiling, within &e Selected Floodway, of material or 
tailins that may obstruct, divert, or retard the flow of floodwaters will be 
permitted except as reviewed and approved by the City Engineer, on an 

.individual permit basis. 
3. Stockpiling of sand and gravel products within the Floodway 

Fringe Area may be done without permit provided that the operator' 
furnishes the City Engineer satisfactory evidence that such stockpiling is 
within the Floodway Fringe Area rather than in the Selected Floodway. 

4. Excavations for sand and gravel for commercial purposes 
within the Floodway Fringe Area which exceed the defnitions contained 
in Section 32A-6, paragraph (b)(l) (Grading and Drainage) of the City 
Code wiU be permitted subject to review and approval by the City 
Engineer, on an individual permit basis. (Ord. No. G-2027, § 2.) 

I Sec. 32Bl l .  Variance provisions. 

A. The City Engineer may authorize variances from the terms of this 
Chapter when a literal enforcement of any provisions of this ordinance 

683.32 Supp. 3-31-90 
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Sec. 32B-12. Appeals. 

FLOODPLAINS Art. U,§ 32B-14 

I Appeals from decisions of the City Engineer in application of these 
regulations may be taken to the Floodplain Appeal Board which consists of 
the Deputy City Manager, Chairman; the Planning Director, and the Water 
and Waaewater Director. members, The FIoodplajn Appeal Board shall -.- - 

be advisory to the City Engineer and shall make recommendations on 
matters appealed to it. If the applicant is not satisfied with the recommen- 
dation and the City Engineer's decision resulting kom the appeal to the 
Floodplain Appeal Board, the applicant may then appeal to the City Coun- 
cil acting as the Floodplain Board. Any person aggrieved by a decision of 
the Floodplain Board may bring special action in a court of competent 

1 
jurisdiction. The Floodplain Appeal Board and the Floodplain Board, 
when reviewing an appeal from a decision of the City Engineer, shall 
follow the rules and standards set forth in this ordinance. (Ord. No. 
0-2027, Q 2; Ord. No. G-3313, 5 I.) 

I 
Sec. 32B-13. Shvcture~ in violation of regulations. 

Except as provided in paragraph ' 3 2 ~ 4  and 32B-10, all new 
development located or maintained within any area of special flood hazard 
in violation of the regulations of this Chapter and without written 
authorization from the Floodplain Board or the City Engineer as 
admimstrative agent of the Floodplain Board is hereby declared to be a 

C public nuisance per se and may be abated, prevented or restrained by 
action of the C~ty. (Ord No. G-2027,s 2.) 

r Sec. 32B-14. Diversion of water flow. 

A. It is unlawful for any person .to divert, retard, or obstruct any 
watercourse in the City of Phoenix whenever such action creates ahazard 
to life or property without securing the written authorization required by 

I the preceding regulations. 
B. Any person violating the provisions of this section shall be guilty of a 

misdemeanor. (Ord. No. G-2027,§ 2.) 

683.34 Supp. 3-3 1-90 
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O F F I C I A L  R E C O R D S  O F  
M A R I C O P A  C O U N T Y  R E C O R D E R  

H E L E N  P U R C E L L  

Attention: Lesa J. Storey CINDY 
2 OF 8 

DRAINAGE AREA MAINTENANCE AGREEMENT 

This DRAINAGE AREA MAINTENANCE AGREEMENT ("Agreement") is executed as of 
the&day of ""/"- 2001, by SUNBELT/SHEELY, L.L.C., an Arizona lirmted liability 
company ("Sunbelt"). 

Recitals 

A. Sunbelt is the master developer of the approximately 400 acre mixed use master 
planned community located in Phoenix, Arizona between Loop 101 (west boundary), Thomas 
Road (north boundary), 91st Avenue (east boundary) and McDowell Road (south boundary), 
known as Sheely Farms (the "Project"). 

B. Sunbelt has prepared for the Project and the City of Phoenix has approved the Final 
Plat (as defined in Section 1.5 below). The Final Plat dedicates to the public various drainage 
easements intended to accommodate both onsite drainage flows within the Project and historic 
offsite drainage flows (with each such drainage easement dedicated pursuant to the Final Plat 
being hereinafter referred to as a "Drainage Easement" and the real property on which each such 
Drainage Easement is located being hereinafter referred to as a "Drainage Easement Area"). In 
addition, the Final Plat sets forth the location and gives the dimensions of each of the various 
separate numbered development parcels within the Project, which development parcels are more 
particularly described in Exhibit A attached hereto and incorporated herein (with each such 
parcel being hereinafter generically referred to as a "Parcel" or specifically referred to by the 
word "Parcel" combined with its particular number as identified in Exhibit A (for example, 
"Parcel 1," "Parcel 8/9," "Parcel 11," etc.)). 

C. To effectuate the common use and maintenance of the Drainage Easement Areas, 
Sunbelt desires to enter into and record this Agreement as part of a general plan of 
improvement for the benefit of all Owners (as hereinafter defined). It is Sunbelt's intent that this 
Agreement not be merged or extinguished (and nothing herein shall constitute or be construed to 
constitute a merger or extinguishment) of this Agreement by virtue of the ownership by Sunbelt, as 
of the date of recordation of this Agreement, of all of the Parcels. 

NOW, THEREFORE, for valuable consideration, the receipt and sufficiency of which are 
hereby acknowledged, and for the purpose of protecting the value, utility and desirability of the 
Parcels and to promote a general plan of improvement for the benefit of the Parcels and all 

C !  
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Owners, Sunbelt hereby declares and agrees that the Parcels shall be held, sold and conveyed I: ~?:q, ,A:, 
subject to this Agreement and the hereinafter described covenants, conditions, and restrictions, ",'";, 

':'h 
which are for the purpose of protecting the value, utility, and desirability of, and shall run with, I:,,~::I 1.. ,111 
the Parcels, and which shall be binding upon the Owners and any Person (as hereinafter defined) 
now or hereafter having any right, title or interest in any Parcel or part thereof, and their respective 
heirs, personal representatives, successors and assigns, and shall inure to the benefit of each Owner 
of all or any portion of any Parcel, and any Person now or hereafter having any right, title or 
interest in any Parcel, all in accordance with and subject to the following provisions: 

Article 1 
Definitions 

Except as otherwise expressly provided in this Agreement, the following terms shall, for 
purposes of this Agreement, have the respective meanings set forth below: 

1.1 "Cure Period" shall mean a period of 30 days following delivery of written notice to a 
defaulting Owner by any other Owner, which notice shall speclfy in reasonable detail 
the nature of the alleged default or failure to perform; or, if the alleged default or failure 
to perform is of a type that cannot be remedied within 30 days, then such longer period 
as may be reasonable under the circumstances if remedy is commenced by the 
defaulting Owner within 30 days after delivery of such written notice and is thereafter 
diligently pursued to completion. Notwithstanding any contrary provision of this 
Section, in the event of emergency, the "Cure Period" hereunder shall be shortened to 
such period of time as is reasonable under the circumstances. 

1.2 "Default" shall mean the failure by an Owner to perform any of its obligations under this 
Agreement (such Owner being referred to herein as a "defaulting Owner"), which failure 
remains uncured following expiration of the Cure Period. 

1.3 "Drainage Easement" shall have the meaning set forth in Recital B of this Agreement. 

1.4 "Drainage Easement Area" shall have the meaning set forth in Recital B of this 
Agreement. 

1.5 "Final Plat" shall mean the Final Plat for Sheely Fa- Infrastructure, recorded in the 
official records of Maricopa County, Arizona, the recording information for which is as set 
forth in Exhibit A attached hereto. 

1.6 "Maintenance Costs" shall mean the costs and expenses incurred by an Owner in 
connection with the operation, maintenance, repair, replacement and/or restoration of a 
Drainage Easement Area as provided in this Agreement, consisting of the following: 

(a) Insurance. Premiums for insurance carried with respect to a Drainage Easement 
Area in accordance with Section 2.2; 

(b) Trash and Debris Removal. Costs of cleaning, collection, and removal of trash, 
rubbish and debris from a Drainage Easement Area; 

N:\DATA\Clients\896OthOO2\hainage Maintenance AgmhAGM-US-4 Drainage Agmt (3224l).doc Page 2 



(c) Other Obligations. Costs incurred in order to fully satisfy the maintenance, 
repair and other obligations of the Owner of a Drainage Easement Area as 
described in Article 2 hereof. 

1.7 "Owner" shall mean any Person who shall from time to time be the record owner of fee 
title to any Parcel or any part thereof, whether or not subject to any deed of trust, 
mortgage, or other security instrument or encumbrance. The term "Owner" shall include 
all Persons holding title to a Parcel, even if there is more than one, and contract purchasers, 
but shall exclude any lessee, any tenant, or those having an interest in the Parcel merely as 
security for the performance of an obligation. If fee simple title to a Parcel is vested of 
record in a trustee pursuant to Arizona Revised Statutes, Section33-801 et seq., fee 
simple title shall be deemed to be in the trustor. If fee simple title to a Parcel is vested of 
record in a trustee pursuant to a subdivision trust agreement, dual beneficiary trust 
agreement, or similar arrangement, the beneficiary of any such trust who, under the 
terms of the trust, is entitled to possession of the trust property shall be deemed to be the 
"Owner." If a Parcel is subject to a contract for conveyance of real property under the 
provisions of Arizona Revised Statutes, Section 33-741 et seq., the purchaser under such 
contract (and not the seller) shall be deemed to be the "Owner." Notwithstanding any 
contrary provision hereof, in the event of an assignment to an Owners Association 
established for a Parcel, which assignment complies with the requirements of Section 7.2 
below, that Owners Association shall be deemed to be the "Owner" of such Parcel. 

1.8 "Owners Association" shaU mean any homeowners' association or property owners' 
association established for a Parcel pursuant to a recorded declaration of covenants, 
conditions and restrictions, which charges such association with responsibility for 
(among other things) the maintenance, repair and administration of Drainage Easement 
Areas within such Parcel as provided in this Agreement, its successors and assigns. 

1.9 "Parcel" shall have the meaning set forth in Recital B of this Agreement. 

1.10 "Person" shall mean any individual, partnership, firm, association, corporation, trust, 
limited liability company, governmental agency, administrative tribunal, or any other 
form of business or legal entity. 

1.11 "Project" shall have the meaning set forth in Recital A of this Agreement. 

1.12 "Public Lot" shall mean any individual residential condominium unit or individual 
subdivided residential Iot within a Parcel that is designated for separate ownership or 
occupancy pursuant to a subdivision plat (or a condominium plat and condominium 
declaration) recorded after the date hereof with respect to such Parcel, but only if (a) a 
residential dwelling unit has been constructed thereon, and (ii) an Owners Association 
has been established for such Parcel and the assignment and assumption of this 
Agreement as provided for in Section 7.2 has occurred. 
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Article 2 
Drainage Easement Area Maintenance and Operation 

2.1 Drainage Easement Area Maintenance and Operation. Each Owner shall, at its sole cost 
and expense, cause the Drainage Easement Area located within its Parcel to be operated 
and maintained in good condition and state of repair in a commercially reasonable manner, 
which obligation shall include, without limitation, the following: 

(a) Debris and Refuse. Cleaning, collection, and removal of trash, rubbish and 
debris from such Drainage Easement Area, so that drainage flows may be 
accommodated within and pass through such Drainage Easement Area in a free 
and unobstructed manner; 

(b) No Alteration of Flow. Neither engaging in nor permitting any alteration of such 
Drainage Easement Area if such alteration would materially increase the flow of 
surface water onto any other Drainage Easement Area, either in the aggregate or by 
directing the flow of surface water to a limited area; and 

(c) Governmental Requirements. Compliance with all applicable requirements of 
govanmental agencies pertaining to such Drainage Easement Area, including 
without limitation, any alterations or additions required to be made to, or safety 
appliances and devices required to be maintained in or about such Drainage 
Easement Area under any laws, ordinances, rules regulations or orders now or 
hereafter adopted, enacted or made applicable to such Drainage Easement Area. 

2.2 Insurance. Each Owner of a Parcel on which a Drainage Easement Area is located shall 
obtain and maintain commeraal general liability insurance, including contractual liability 
coverage, insuring against claims for bodily injury and property damage resulting from 
such Owner's activities or omissions under this Agreement (including, but not limited to, 
bodily injury and/or property damage occurring in, on or about the Drainage Easement 
Area located on such Owner's Parcel in connection with such Owner's activities on the 
Drainage Easement Area pursuant to this Agreement). The limits of liability of such 
insurance shall not be less than $2,000,000.00 combined single limit for bodily injury, 
property damage or personal injury. Each Owner that is required to maintain insurance 
under this Section shall, upon the request of any other Owner, provide a certificate of 
insurance evidencing the insurance required under this Section. Any certificate of 
insurance provided pursuant to this Section shall include the name and address of the 
insurance company, policy number, and liability coverage and amounts. 

2.3 Indemnity. Each Owner shall indemmfy, defend and hold harmless each other Owner for, 
from and against all claims, losses, liabilities, actions, proceedings, costs and expenses 
(including, but not limited to, reasonable attorneys' fees and costs of suit) arising from (a) 
any Default by the indemnifying Owner of its obligations under this Agreement, and/or 
@) any injury to any Person and/or property damage resulting from such Owner's 
activities or omissions under this Agreement. 

2.4 Payment of Maintenance Costs; Mechanics Liens. Each Owner of a Parcel on which a 
Drainage Easement Area is located shall pay, as and when due, all Maintenance Costs 
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relating to such Drainage Easement Area. No Owner shall pennit any mechanics' or $$; ,, , 

materialmen's lien to be filed or to stand against anv Parcel in connection with any work or '.'.",:I 
,.,I?,.. - 

materials supplied or provided to a Drainage ~asement Area by such Owner in connection \:,:?I 
l:,,6:, 

with this Agreement; and, such Owner shall cause any such mechanics' or materialmen's 
lien filed ininviolation of this provision to be released (by bonding or otherwise) within 20 
days after notice thereof is delivered to such Owner. 

Article 3 
Default and Enforcement 

3.1 Enforcement. In the event of Default by an Owner, the other Owners shall have the 
following rights and remedies: 

(a) Self-Help. Any other Owner shall have the right, but not the obligation, to exercise 
self-help and undertake such actions as are reasonably necessary to cure the non- 
performance by the defaulting Owner (including, but not limited to, the 
performance of necessary maintenance work to cure the Default condition and the 
incurrence of Maintenance Costs), provided that the Owner undertaking such 
actions does so in good faith. Any Owner exercising self-help in the foregoing 
manner shatl be entitled to reimbursement from the defaulting Owner, upon 
written demand therefor (which written demand shall be accompanied by copies of 
receipts, invoices, or other reasonable supporting evidence of the amounts for 
which reimbursement is claimed), of all Maintenance Costs and other amounts 
expended by such Owner in connection with such cure, together with interest 
thereon at the rate of 18% per annum from the date expended until repaid in full. 
The exercise by an Owner of its self-help rights hereunder shall not be deemed to 
waive the Default so cured or any other Default or non-performance by the 
defaulting Owner or the rights or remedies of the curing Owner or any other 
Owner with respect thereto. Amounts payable by a defaulting Owner pursuant to 
this Subsection (a) shall be the personal obligation of the defaulting Owner and 
shall be secured by the lien described in Subsection (b). 

(b) b. The amount owed by a defaulting Owner pursuant to Subsection (a) above 
to an Owner effecting a cure pursuant to that Subsection, together with such costs 
and reasonable attorneys' fees as may be incurred in seeking to collect such 
amounts (whether or not suit is filed), shall be not only the personal obligation of 
such defaulting Owner, but shall also be a charge on the land and shall be a 
continuing lien upon the defaulting Owner's Parcel (or portion thereof); provided, 
however, that such lien shall be subordinate and inferior to (i) the lien of all taxes, 
bonds, assessments and other levies which by law would be superior thereto, and 
(ii) the lien of any first mortgage or first deed of trust made in good faith and for 
value and now or hereafter recorded against the defaulting Owner's Parcel (or 
portion thereoq. An Owner claiming a lien pursuant to this Subsection (b) may 
at its option record a notice of lien setting forth the name of the defaulting Owner, 
the legal description of the Parcel against which the notice of lien is recorded and 
the amount claimed to be past due as of the date of the recording of the notice. An 
Owner shall not be obligated to release any such recorded notice of lien until the 
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amount due thereunder has been paid in full. Failure to record a notice of lien shall 
have the effect provlded in Section 6.2 below. The lien under this Subsection (b) 
may be foreclosed in the manner provided by the laws of the State of Arizona for 
the foreclosure of a realty mortgage. The personal obligation for any delinquent 
amounts payable by a defaulting Owner pursuant to Subsection (a) shall not pass 
to the successors in title of such Owner unless expressly assumed by them (unless 
title is transferred to one or more such successors for purposes of avoiding payment 
of any such amount or is transferred to a Person controlling, controlled by or under 
common control with the Owner transferring title). Each Owner shall, within 15 
days after written request by any other Owner, furnish to any third party 
designated by such Owner a certificate stating the amounts (if any) then owed to 
such Owner pursuant to Subsection (a). Any such third party shall be entitled to 
rely on such certificate and such certificate shall be deemed to be conclusive 
between the third party and the Owner providing such certificate. If any Owner 
fails to return such certificate prior to expiration of the foregoing 15-day period, 
then such Owner shall be deemed to have delivered a certificate stating that no 
amounts are then owed to such Owner pursuant to Subsection (a). 
Notwithstanding the foregoing, in no event shall any defaulting Owner be entitled 
to avoid the payment of amounts due under Subsection (a) that are o t h e d e  
payable by such defaulting Owner on the basis of a certificate issued to a third 
party if the certificate contains a mistake concerning the amount payable by such 
defaulting Owner. Notwithstanding any contrary provision hereof, no lien or other 
encumbrance shall attach against a Public Lot and no homeowner or holder of any 
interest in a Public Lot shall have any personal liability as a result of any term or 
provision of this Agreement. 

(c) Other Remedies. The other Owners shall have such other rights and remedies 
against the defaulting Owner as may be available at law or in equity, which rights 
and remedies shall be in addition to (and not in lieu of) the rights and remedies set 
forth in Subsections (a) and (b) above. 

3.2 No Waiver. An Owner's waiver or failure to object by to any Default or non-performance 
by another Owner of any term, covenant or provision of this Agreement shall not be 
deemed to be a waiver of such term, covenant or provision, nor a waiver of any subsequent 
Default or non-performance of such term, covenant or provision or any other term, 
covenant or provision of this Agreement. 

3.3 License. Each Owner is hereby granted a temporary license for access and passage over 
and across such portions of a defaulting Owner's Parcel (other than the interior of any 
building or other structure on such Parcel) as is reasonably necessary in connection with 
the exercise of such Owner's self-help rights provided in Section 3.11a). 

Article 4 
Damage or Destruction to Drainage Easement Area 

In the event the drainage improvements within a Drainage Easement Area are damaged or 
destroyed, the Owner of the Parcel on which such Drainage Easement Area is located shall restore, 
repair or rebuild such damaged or destroyed drainage improvements to the same general 
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appearance and condition as existed immediately prior to such damage or destruction, all in 
accordance with the requirements of applicable law (including, but not limited to, the master 
drainage plan for the Project approved by the City of Phoenix). Any insurance proceeds paid to 
any Owner on account of any such damage or destruction to the drainage improvements within 
the Drainage Easement Area on its Parcel shall be used by such Owner to reconstruct and repair 
such drainage improvements (and the excess, if any, shall belong solely to such Owner). In the 
event that such insurance proceeds are insufficient to cover the cost of such repair and 
reconstruction, the Owner of such Drainage Easement Area shall be solely responsible for payment 
of the costs that exceed such insurance proceeds. 

Article 5 
Transfers of Interest, Rights, Powers and Obligations 

5.1 Assumption Statement. Concurrently with the transfer of all right, title and interest in any 
Parcel by any Owner, the transferee shall execute and deliver to the other Owners a written 
statement in which: (i) the name and address of the transferee shall be disdosed, and (ii) 
the transferee shall acknowledge its obligation to be bound by this Agreement and perform 
all obligations hereunder in accordance with the provisions of this Agreement. Failure to 
deliver any such written statement shall not affect the running of any covenants herein 
with the land, nor shall such failure negate, m o d e  or otherwise affect the liability of any 
transferee pursuant to the provisions of this Agreement. 

5.2 Interests in Owners and Encumbrances. Nothing contained herein shall affect or impair 
the right of each Owner to issue and transfer ownership interests in itself, or to encumber 
its interest in its Parcel. 

Article 6 
Mortgagee Provisions 

6.1 Mortgagee Protection. This Agreement, and the rights, privileges, covenants, agreements 
and easements hereunder with respect to each Owner and Parcel, shall (except as provided 
in Sections 3.l(bl, 6.2 and 7.2 of this Agreement) be superior and senior to any lien placed 
upon any Parcel, including the lien of any mortgage or deed of trust. Notwithstanding the 
foregoing. no breach hereof shall defeat, render invalid, diminish or impair the lien of any 
mortgage or deed of trust made in good faith and for value, but all of the covenants and 
restrictions, easements and conditions and other provisions, terms and conditions 
contained in this Agreement shall be binding upon and effective against any Person 
(including any mortgagee or beneficiary under a deed of trust) who acquires title to any 
Parcel or any portion thereof by foreclosure, trustee's sale, deed in lieu of foreclosure or 
otherwise. 

6.2 Subordination As To Encumbrance Prior To Lien Claim. The lien created under Section 
shall be subject and subordinate to the interests of any bona fide purchaser or 

encumbrancer of all or any part of a Parcel, or any interest therein, for fair value, who 
acquired its interest prior to the date of recordation of the claim of lien, notwithstanding the 
fact that the claim of lien may be asserted with respect to work performed or costs incurred 
prior to the date the claim was duly recorded. 
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! Covenants and Recordation ,,,I:!,, 
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7.1 Covenants Run With the Land. All of the provisions, agreements, rights, powers, 
covenants, conditions and obligations contained in this Agreement shall be binding upon 
and inure to the benefit of the Owners, and their respective heirs, successors (by merger, 
consolidation or otherwise) and assigns, devisees, administrators, representatives, and all 
other Persons acquiring any Parcel, or any portion thereof, or any interest therein, whether 
by operation of law or in any manner whatsoever. All of the provisions of this Agreement 
shall constitute equitable servitudes and be covenants running with the land pursuant to 
applicable law. 

7.2 Establishment of Owners Association. If an Owners Association is established with 
respect to a Parcel, then the Owner of that Parcel may assign to such Owners Association 
all of such Owner's rights, interest and obligations under this Agreement; provided, 
however, that any assignment pursuant to this Section 7.2 shall be conditioned upon the 
execution by the assigning Owner and such Owners Association of a written and recorded 
instrument of assignment specifically referring to this Agreement and the recording 
information therefor, under which the Owners Association assumes all of the assigning 
Owner's covenants and obligations under this Agreement and agrees to be bound by all of 
the terms, conditions and provisions hereof applicable to the assigning Owner. Upon any 
such assignment and assumption (i) the assigning Owner shall be released from all further 
liability and obligation under this Agreement, and (ii) the assignee Owners Association 

i shall be deemed to be the "Owner" of the Parcel for all purposes under this Agreement 
(whether or not one or more other Persons hold fee simple title to any portion of the Parcel 
and/or would otherwise be considered an "Owner" hereunder). 

7.3 Recordation. This Agreement shall become effective and binding upon all Owners, and 
their respective successors in interest and permitted assigns, in accordance with the 
provisions of this Article 7 upon recordation of this Agreement in the Office of the 
Maricopa County Recorder. 

7.4 No Termination. The breach of this Agreement shall not entitle any Owner or other 
Person to cancel, rescind or otherwise terminate this Agreement, or any conditions, 
covenants, easements or restrictions hereunder. 

7.5 Rule Against Peruetuities. If any of the covenants, conditions, restrictions or other 
provisions of this Agreement shall be unlawful, void or voidable for violation of the rule 
against perpetuities, then such provisions shall continue only until 21 years after the death 
of the last survivor of the now living descendants of the person holding the office of 
President of the United States on the date this Agreement is recorded. 

7.6 Public Lots. Notwithstanding any contrary provision hereof: (a) this Agreement shall not 
create any liens, conditions or exceptions to title or covenants running with any Public 
Lot, (b) any title insurer can rely on this Section when issuing any commitment to insure 
title to any Public Lot or when issuing a title insurance policy for any Public Lot, and (c) 

I .  this Agreement shall automatically terminate as to any Public Lot, without the necessity 
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of any notice, agreement or recording by or between the parties, upon conveyance of the 
Public Lot to a home buyer by a recorded deed. 

7.7 Parcels 5, 6 and 11. No Drainage Easement or Drainage Easement Area is located on 
Parcels 5,6 and 11 and, as a result, the Owners of those Parcels shall have no maintenance 
or other obligations with respect to those Parcels pursuant to Article 2 of this Agreement. 
This Agreement is being recorded with respect to Parcels 5; 6 and 11 solely for the purpose 
of urovidinp: to the Owners of those Parcels the self-helu and other remedies set forth in " 
Article 3 of this Agreement in the evcnt of a Default by any Owner of its obligations under 
Article 2 with respect to any Drainage Easement Area that benefits said Parcels 5,6 and/or 
11. ~otwithstanciin~ any contrary provision of this Agreement, the Owner of any of said 
Parcels 5,6 and/or 11 may in its sole and absolute discretion elect to exempt its Parcel from 
the effect of this Agreement and terminate this Agreement with respect to such Parcel, by 
recording in the official records of Maricopa County, Arizona, an instrument (i) signed by 
such Owner, (ii) referencing this Agreement and the recording information therefor, (iii) 
containing a legal description of the Parcel as to which such instrument is being recorded, 
and (iv) stating that such Owner has elected to exercise its right under this Section 7.7 to 
exempt the described Parcel from the effect of this Agreement and terminate this 
Agreement with respect to such described Parcel. From and after the recordation of an 
instrument described in the preceding sentence, this Agreement shall not affect, shall not 
constitute an exception to title with respect to, and shall be terminated and of no further 
force or effect with respect to, the Parcel described in such instrument. 

Article 8 
Miscellaneous 

8.1 Ne~ation of Partnership. None of the terms or provisions of this Agreement shall be 
deemed to create a par!nership between or among any Owners Association, any Owner, 
and/or any combination of any of the foregoing, in their respective businesses or 
otherwise, nor shall it cause them to be considered joint venturers or members of any joint 
enterprise. This Agreement is not intended nor shall it be construed to create any third 
party beneficiary rights in any Person who is not an Owner, unless expressly otherwise 
provided herein. 

8.2 Termination and Amendment. This Agreement shall be perpetual in duration (except 
with respect to any Parcel for which this Agreement has been terminated pursuant to 
Section 7.7 above). Except as otherwise specified in this Agreement (including, but not 
limited to, the provisions of Section 7.7 allowing unilateral termination by an Owner of 
Parcels 5,6 and/or ll), this Agreement may be terminated, canceled, changed, modified or 
amended in whole or in part only by written and recorded instrument executed by the 
Owners of al l  of the Parcels. Upon termination of this Agreement, all rights and privileges 
derived from and all duties and obligations created and imposed by the provisions of this 
Agreement shall terminate and have no further force or effect; provided, however, that the 
termination of this Agreement shall not limit or affect any remedy at law or in equity that 
an Owner may have against any other Owner with respect to any liability or obligation 
arising or to be performed under this Agreement prior to the date of such termination. 
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8.3 Excusable Delays. Whenever performance is required of any Owner hereunder, that 
Owner shall use all due diligence to perform and take all necessary measures in good faith 
to perform; provided, however, that if completion of performance shall be delayed at any 
time by reason of acts of God, war, civil commotion, riots, strikes, picketing, or other labor 
disputes, or damage to work in progress by reason of fire or other casualty or cause beyond 
the reasonable control of an Owner (financial inability, imprudent management or 
negligence excepted), then the time for performance as herein specified shall be 
appropriately extended by the amount of the delay actually so caused. 

8.4 Severabilitv. Invalidation of any of the provisions contained in this Agreement, or of the 
application thereof to any Person, by judgment or court order shall in no way affect any of 
the other provisions hereof or the application thereof to any other Person or circumstance 
and the same shall remain in full force and effect unless enforcement of this Agreement as 
so invalidated would be unreasonable or grossly inequitable under all the circumstances or 
would frustrate the purposes of this Agreement. 

8.5 Notices. 

(a) Procedure. Any notice to any Owner (the Owner to whom such notice is being 
given being hereinafter referred to as the "receiving party", and the Person giving 
such notice being hereinafter referred to as the "delivm'ng party") shall be in 
writing and given by delivering the same to the receiving party in person or by 
sending the same by United States registered, certified or express mail, return 
receipt requested, with postage prepaid, or by "Federal Express" or similar 
overnight delivery, addressed as follows: (i) if the receiving party has previously 
delivered notice to the delivering party designating the receiving party's address in 
accordance with Section 5.1 or this Section 8.5, then such notice shall be given to 
the address as so designated, or (ii) if the receiving party has not previously 
delivered notice to the delivering party designating the receiving party's address in 
accordance with Section 5.1 or this Section 8.5, then notice shall be given to the 
address of the record owner of the receiving party's Parcel (or portion thereoff as set 
forth in the Official Records of the Maricopa County Tax Assessor's office and to the 
address of the receiving party's Arizona statutory agent (if one exists) at its address 
on file in the records of the Arizona Corporation Commission. Any Owner may 
change its mailing address at any time by giving written notice of such change to 
any other Owner in the manner provided herein at least 15 days prior to the 
effective date of such change. All notices under this Agreement shall be deemed 
given, received, made or communicated on the date personal delivery is effected or, 
if mailed, on the delivery date or attempted delivery date shown on the return 
receipt. 

(b) Form and Effect of Notice. Every notice (other than the giving or withholding of 
consent, approval or satisfaction under this Agreement, but including requests 
therefor) given to an Owner or other Person shall comply with the following 
requirements. Each such notice shall state: (i) the Section of this Agreement 
pursuant to which the notice is given; and (ii) the period of time within which the 
recipient of the notice must respond or if no response is required, a statement to 

N:U)ATA\CIients\89600\002Wnage Maintenance AgmhAGM-US-4 Drainage Agmt (3.22-OL).doc Page 10 



that effect. Each request for consent or approval shall contain reasonably sufficient 
data or documentation to enable the recipient to make an informed decision. 

8.6 Captions. The captions preceding the text of each Article, Section and Subsection hereof 
are included only for convenience of reference and shall be disregarded in the construction 
and interpretation of this Agreement. 

8.7 References. All references herein to a given Article, Section or Subsection refer to the 
Article, Section or Subsection of this Agreement. 

8.8 Context. Whenever required by the context of this Agreement: (a) the singular shall 
include the plural, and vice versa, and the masculine shall include the feminine and neuter 
genders, and vice versa, and (b) the use of the words "including", "such as", or words of 
similar import, when following any general term, statement or matter shall not be 
construed to limit such statement, term or matter to specific items, whether or not language 
of non-limitation, such as "without limitation" or "but not limited to" are used with 
reference thereto, but rather shall be deemed to refer to all other items or matters that could 
reasonably fall within the broadest scope of such statement, terms or matter. 

I 
I 
I 
I I 
I 
I 
I 
I 
I 
I 
I 
I ( -  
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8.9 Litigation Expenses. 

(a) Pavment to Prevailing Party. If any Owner shall bring an action or proceeding 
(including, without limitation, any cross-complaint, counterclaim or third party 
claim) against any other Owner o; by reason of the Default or alleged ~ e f a d t  of 
any covenant, term or obligation hereof, or for the enforcement of any provision 
hereof, or to interpret, or otherwise arising out of this Agreement, the prevailing 
party in such action or proceeding shall be entitled to its costs and expenses of suit, 
including but not limited to reasonable attorneys' fees, which shall be payable 
whether or not such action is prosecuted to judgment. "Prevailing party" within 
the meaning of this Section 8.9 shall include, without limitation, a Person who 
dismisses an action for recovery hereunder in exchange for payment of the sums 
allegedly due, performance of covenants allegedly breached or consideration 
substantially equal to the relief sought in the action. 

(b) Attomevs' Fees in Third Partv Litivation. If any Owner is required to initiate or 
defend any action or proceeding with a third party (including, without limitation, 
any cross-complaint, counterclaim or third party claim) because of any other 
Owner's Default under or failure to enforce this Agreement, or otherwise arising 
out of this Agreement, then the Owner so initiating or defending shall be entitled to 
reasonable attorneys' fees from such other Owner. 

(c) Scope of Fees. Attorneys' fees under this Section 8.9 shall include attorneys' fees 
on any appeal, and, in addition, a Person entitled to attorneys' fees shall be entitled 
to all other reasonable costs and expenses incurred in connection with such action. 

8.12 w. Time is of the essence of this Agreement and each and every provision hereof. 
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IN WITNESS WHEREOF, Sunbelt has executed and acknowledged this Agreement as of 
the date first above written. 

SUNBELT: 

SUNBELT/SHEELY, L.L.C., an Arizona limited liability 
company 

By: SUNBELT HOLDINGS MANAGEMENT, INC., 
an Arizona corporation, its Manager 

-. 
By: 

Its: 

STATE OF ARIZONA ) 
)ss. 

County of Maricopa ) 

The foregoing ins m/ nt was ac 
the 

@ day of dged ref;, ,~~ 
, 2001, by 32Ll.l W. of Sunbelt 

Holdings Management, Inc., an Arizona cdoration,  the Manager of Sunbelt/Sheely, L.L.C., an 
Arizona limited liability company, on behalf thereof. 

My Commission Expires: 

\ t c  68 'Qz  

k 5 .  L 
Notary Public 
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LENDER CONSENT 

The undersigned is the Beneficiary, and Sunbelt/Sheely, L.L.C., an Arizona limited liability 
comDanv. is the Trustor. under that certain Deed of Trust recorded concurrently herewith, in the 

- - 
Drainage Easement Area ~aintenance Agreement shall continue in effect even in the event of (i) 
foreclosure of the Deed of Trust, (ii) sale of the property encumbered by the Deed of Trust (the 
"Covered Property"), or any portion thereof, pursuant to the trustee's power of sale contained in the 
Deed of Trust, (iii) transfer of the Covered Property or any portion thereof by conveyance in lieu of 
foreclosure or trustee's sale pursuant to the Deed of Trust, or (iv) any other acquisition of fee title to 
the Covered Property or any portion thereof by the undersigned, its successors, or assigns. 

Dated this& day of f l  ,2001. 
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STATE OF ARIZONA 

County of Maricopa 

1 
) ss. 
1 

The foregoing instrument was acknowledged before me this 30 day of 
2001, by Ted Don Sheely. 

Notary Public 

STATE OF ARIZONA ) 
) ss. 

County of Maricopa 1 

The foregoing instrument was acknowledged before me this% day of & , 
2001, by Kenneth Wayne Sheely. 

~ o & r ~  Public 

mARV P U W .  STAT£ OF A W l W  
MARICOPA COUMY 

YICam. Iplrer Jub 1~mI 

I STATE OF ARIZONA 

County of Maricopa 
) ss. 
) 

I 
The foregoing instrument was acknowledged before me this 30 day of 

2001, by James Patrick Sheely. 

I Notary Public 

I 
My Commission Expires: 

OFFICIAL SEAL 
DORIS A. HISLE 

OTMMK-KAIEOFMUOM 
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STATE OF ARIZONA ) 
) ss. 

County of Maricopa 1 

The foregoing instrument was acknowledged before me h day 
2001, by Robert M. Sheely. 

Notary Public 

My Commission Expires: 

STATE OF ARIZONA ) 
) ss. 

County of Maricopa ) 

The foregoing instrument was acknowledged before me this 30 day of 
2001, by John H. Sheely, the attorney in fact for William W. Sheely. 

7& 
Notary Public 

My Commission Expires: 

OFFICIAL SEAL 
DORIS A. HISLE 

MAAICOPACOUNTI 

STATE OF ARIZONA 

County of Maricopa 

1 
) ss. 
1 

The foregoing instrument was acknowledged before me this - day of w,, 
2001, by John H. Sheely, the attorney in fact for Ross A. Sheely. .. 

Notary Public 

My Commission Expires: 

OFFICIAL SEAL 
DORIS A. HlSLE 

WmMY PUBLIC. SlAlE OF WmU 
MWCOPA COUMY 

Yy Gomm. Expires Jub 14 1001 



STATE OF ARIZONA ) 
) ss. 

County of Maricopa ) 

The foregoing instrument was acknowledged before me this QA day of 
2001, by John H. Sheely. 

Notary Public 

My Commission Expires: 

STATE OF ARIZONA ) 
) ss. 

County of Maricopa ) 

The foregoing instrument was acknowledged before me t h i e  day of 
2001, by Mary Alice Sheely. 

~%tary Public 

My Commission Expires: 
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EXHIBIT A 

Legal description of Sheely Farms Project 

Parcel 1, Parcel 2, Parcel 3, Parcel 4, Parcel 5, Parcel 6, Parcel 7, Parcels 819, Parcel 10, Parcel 11, 
Parcel 12, and Parcel 13, according to the Final Plat for Sheely Farms Mrastructure, recorded in 
B o o s 4  of Maps, pag&&, official records of Maricopa County, Arizona. 




