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FLOOD CONTROL DISTRICT OF MARICOPA COUNTY
• I

2801 West Durango StreeC Phoenix, Arizona 85009 (602) 506-1501

PERMIT TO USE FLOOD CONTROL DISTRICT RIGHT-OF-WAY

Filing Fee
Inspection Fee

Bond Amount

$25.00
$240.00

$10,000.00

Permit No.

Effective Date
, Expiration Date

2001P055

11/2/01
, 11/16/01

Easement Deposit Extended Exp,irationDate: I~
Rent Fee Mgr l

This Agreement made by and between the Flood Control District ofMaricopa County, !ffi{~~d to as S830 00 1t;J/:L
DIS~CT. and" CHI CONSTRUCTION COMPANY . . . ,Received ~1bl-!
heremafter· referred to as PERMlTEE. The DISTRICT hereby grants, pursuant to the terms and condItIOns appearmg below upon the (..
reverse side' hereof, a revocable permit to enter upon, occupy and use. at PERMITEE's sole expense, right-of-way described as follows and as
showri on Exhibit 'A': '

NW CORNER OF COLTER CHANNEL AND CAMELBACK ROA
The right-of-way is to 'be used for the sole al)d express purpose of:

C9NSTRbcT OUTFALL STRUCTtJRES TO rIiE COLTE'R CHANNEL

Stipulations:

Because the DISTRICT holds an easement interest only in the affected parcel(s), rent is not being charged. Therefore, PERMITEE is responsible for obtaining
any necessary permits/approvals from the underlying fee owner. Furthermore, PERMITEE is also responsible for obtaining all necessary dust control permits.

The DISTRICT can accept stormwater runoff only. Therefore, no dry weather discharges or flows from other causes will be allowed.

This permit allows installation of one inlet on the north side crf Colter Channel, immediately west of the box culvert installation, as depicted on Sheet 7 of the
approved plans. All other uses of DISTRICT right-of-way must be authorized in writing by the DISTRICT.

The grouted rip-rap turndowns must be installed along the entire perimeter of the structure. The tumdowns,must be approved by the DISTRICT'S inspector
prior to backfill. Furthermore, erosion protection must be placed between the DISTRICT'S maintenance road and the property line. An on-site meeting with
the DISTI,UCT is re~ujred prior to installation of the erosion protection. '

All DISTRICT right-of-way, including, but not limited to, the maintenance road, fencing, and landscaping shall be restored to original or better condition, to the
satisfaction ofth'e DISTRICT'S inspector. .

All work shall be performed in a safe workman like manner to the satisfaction and approval of the Flood Control District. Notify Jonathon Hughes, Permits
Inspector, at (602) 506-4727 or Shelby Brown at (602) 506-4583, 48 hours prior tb any work and upon completion. The contractor is responsible for having a
copy of this Permit onsite at all times while work is being performed in District rights of way. As-builts plans sealed by an Arizona registered engineer or land
surveyor and District gate key, if provided, must be submitted 10 the District before release _of any construction bond that is retained.

FLOO

By:

Date:

Title:

Date:

CONTROL DISTRICT OF MARI~OPA COUNTY

, (;)~
'Ji, chwartzmann

lR_wJ........."''''"'5ement Division

PERMITEE:

Name: CHI CONSTRUCTION COMPANY

Address: 7001 N. SCOTTSDALE ROAD, SUITE 2050
SCOTTSDALE AZ 85253

Phone: 480-200-9875

By:

Title:

Date:



·..
ref:
Permit Number: 2001P055

Proiect:

DESCRIPTION:

Part of the FLOOD CONTROL DISTRICT OF MARICOPA COUNTY, parcels listed below:

-Exhibit A
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ADDENDUM NO.1

PERMIT 2001P055

The referenced permit is hereby modified to include the following terms and conditions:

1. Allow PERMITEE to install two (2) additional inlets as depicted in the plans approved by the
DISTRICT.

2. The DISTRlCT'S access to the structure may not be blocked under any circumstances.

3. All other terms and conditions in DISTRlCT Permit 2001P055 remain in full force and effect.

BY:__-¥-~_L----lI---'x:::: _

Date: ~~(_z._·_G-l::-!~()~L_'==- _

CHI CONSTRUCTION COMPANY, PERMlTEE

BY:_~_L--~__--'-- _

Title:_/.Jv/_-----=-tk---="~~~I'f---,:....~~----­
Date:__~·r!'---~_+/-1o-']---------------
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FLOOD CONTROL DISTRICT OF MARICOPA COUNTY
•. J. "

2801 West DurangoStree(Phoenix. Arizona 85009 (602) 506-1501

PERMIT TO USE FLOOD CONTROL DISTRICT RIGHT-OF-WAY

2001P055

11/2/01
11116/01

Permit No.

Eff~.c~~~t>~~, .
. E",pjratio.11Pate

$25.00
$240.00

$10,000.00

Easement Deposit Extended ExpirationD I~
Rent Fee iv Mgt l

~~~e~60=~~~~i::ct ofMorioop' G9..ty'~t." .§$'lP QQ"RoceI~1~
heremafter referred to as PERMITEE. The DISllUCT1iereby grants,' pursuant to the terms and condItions appearing :below upon the C

reversesid~lier~()r, a revocable pennitto ertterupOn, occupy and use,·at PERMlTEE's sole expense, right-or-way described as follows and as
shown on EXhibit 'AI; . .

Filing Fee
. Inspecuo:i1 Fee

Bond AliioUht

NW CORNER OF COLTER CHANNEL AND CAMELBACK ROA
The right-of-Wllyis to be used forthe sole a,J;I~ express purpose!>f:

C9NSTROdt OUTFALL STRtJttttIffis TO rAE COLTERCHAN$L

.Stipulations:

Because the'DISTRICr'holds an easement interest only in the affected parcel(s), rent is not being charged•.Therefore, PERMlTEE is responsible for obtaining
any necessifry'peiIriitS/approva!s from'the underlying fee oWlier;FurtheiTilore, P.ERMrrEE is also responsible for obt,aining,all nece$sary dllstcontrolpermits.

The DISTRICT carniccept storrnwater runoff onJy. Therefore, no dry weather discharges ,0rf1o~s ft9~ other causes will beallow~d,
. .

This permihlll!qWS,\\I$!latipn of One i~l~ on tlte nqrth si(i~ ofColter Clli'"n~!,. il11m~4,i~l:I~ VI'~~o(th,e~()xculvert instliilati6n, as de1i~~ed on Sheet 7 ofthe
approved plans. All other uses ofDlSTRICT right-of-way must be autlJ.()~i~(i in writing by th.e DJ.::;WCT; ' ..

The ~9I!te~r,ip:;~apWmcj(r'I'J;l~ml,ls,t be jnstllll~d 1I1QI1¥ the eJ;ltire pe~hneter qftlJ.~,struct:vrtl, The tumdo~s.must be approved by the DI~!RlCT'S inspector
prior tOM~~f!!J,.;F!JJ't:h.~rmor~,¢tQSiQn PfPteqtjol1.rilustbe.. placeBl:>t:tween the DISTRlCT'S rilaiiiteriance road and the property line. An on"site meeting with
the DIStRICT 'is reqiilh::i!prldttq fnsWiatioi1 ofthe er9~ion protection. . . , " .

. :2·;·· "·1 ···'·,"'.~"i· .:.. :·>;·r:;, '.~ ':".. "-.,' .:.', " , '.:... .' . ." ..

All qIs:@qttj.~hHjf-wa$l,inc)uding; biifnot liiriitediO, the inairitenanceroad; fendirig, and landscaping shall be restored to original or better condition, to the
satisfaction'of the''bISTRICT'S:inspector; .

All work shall be performed in a safe workman like manner to the satisfaction andapp~oval oftl;1eJ;l1qod Contrql District. N{)tify Jon.llt!wnI·Wg\1~~,Permits
Inspector, at (602) 506-4727 or Shelby Brown at (602) 506-4583,48 hours prior tb any work and upon completion. The contractor is' respon~ible for having a
copy oftl;1J$ f,'t:rmit q11Si~ a,talltime~}Yryile }York,iS1:le,in¥,J3elf?rm~d inqi~1fjctri,ghts ofVl'IlY.As-1:luil~ pla,ns seale(i bXJl;n .i\1;izona re~istered engineer or land
surveyor and pisttict g!iteleey, ifPrQyided, inust be submitte(i to the Dis'trlC;t ~efore release_of !lny constrUction bond that is retained. .

PERMITEE:

By:

Date:

Title:

Date:

Ji, chwartZIrianri
~~M:lIlhliRagement Division

Name:

Address:

Phone:

By:

Title:

Date:

CHI CONSTRUCTioN COMPANY

7001 N. SCOTTSDALE ROAD, SUITE 2050
SCOTTSDALE AZ 85253
4g()~200-9875
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CONDITIONS AND SPECIFICATIONS

1. Permitee warrants and represents that he and/or his Contractor(s) are qualified to perform the undertaking which is the
subject of this Permit and agrees to obtain such other licenses, permits and agreements as may be required by other
appropriate governmental agencies. This Permit is subject to all prior unexpired permits, agreements, easements,
privileges or other rights, whether recorded or unrecorded, and Permitee shall make his own arrangements with holders
ofsuchprior rights:"·, '

2. ApProved construction of,improvements in District right-of-way shall be completed and maintained in conformity with all
applicabfel"'safetY standards' arid regulations and in a manner so as to avoid the creation of potentially dangerous
conditions and harm to others. All work shall conform to the Uniform Standard Specifications for Public Works
Construction by the Maricopa Association of Governments as amended. Inspection by the District is not intended nor
understood to be more than a determination that any specifications set forth herein have been complied with by Perrnitee

,and is not to be considered as an approval or ratification by the District of the quality or fitness of Permitee's
improvements. ' '

3. Permitee shall be liable for any and all damages to the property of the District or of any other party by reason Cilf the
exercise of the privilege herein given. Permitee further agrees to indemnify and hold harmless the District, its agents,
officers, employees, successors or assigns against any and all claims, actions, costs orexpenses for property damages
loss or expense that is attributable to bodily injury, sickness, disease, death, or personal injuries caused by orrelated to
the rights herein granted, except those caused solely and exclusively by the negligence of the District.

4. Permitee shall not generate, manufacture, refine, transport, dispose, produce, process, handle, use, store or treat any
Hazardous or Extremely Hazardous Substance, Hazardous Waste, Special Waste or Solid Waste on the property, or use
the property in such a manner as to create an environmental or public health hazard or nuisance, as these terms are
defined by any federal, state, or local laws, statutes or rules or regulations. Permitee shall defend, indemnify and hold
District harmless from and against all claims, demands, actions, jUdgments, settlements, liens, penalties, damages,
losses, injuries costs and expenses (including reasonable attorneys' fees) arising out of or in ariy way related to
Permitee'sfailure to comply with the provisions of this paragraph.

5. Inthe event the use of the property does not comply with applicable plans, conditions, specifications, provisions and
limitations stated herein,or upon revocation of this Permit, the Permitee, if required by the District, shall remove at its
own cost, within ten (10) days after written notice, any improvements or installations placed on the right-of-way. In case
of failure of the Permitee to so remove any improvements or installations, or to prOVide proper and continuous
maintenance and repair, the District may thereupon remove the same or provide appropriate maintenance and Permitee
agrees to promptly reimburse the District for actual cost thereof including all legal fees and costs, if any.

6. No assignment of this Permit orany interest therein and no subpermit for any purpose shall be made or granted by
Permitee without the prior written consent of the District.

7. In the event any property belonging to, or the area occupied by the Permitee interferes with or is needed to construct,
maintain or relocate any District structure, Permitee shall at his own expense, relocate, remove, lower or raise such
property, within a re?sonable time, when requested to do so by the District in writing.

8. Permitee shall advise the District in writing of the anticipated start of work covered by this Permit at least three (3)
working days prior to the start ofwork. All work shall be done subject to the supervision of, and to the satisfaction of, the
District. Activities and uses authorized under this Permit are subject to any instructions of the District, and all such
instructions must be strictly observed. .

9. Permitee shall file and maintain, during the term of occupancy with the District, a certificate of insurance indicating
coverage forpublic liability including premises and contractual coverage with limits no less than $500,000 per person and
$1,000,000 per occurrence for bodily injury and $500,000 for property damage. Said insurance shall name the Flood
Control District of Maricopa County as additional insured and be primary. It shall be the sole responsibility of the
.Permitee to maintain coverage in force in compliance with the above provisions. .

10. Notwithstanding the expiration date above, this Permit is revocable by the District upon 10 days written notice to the
Permitee.

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

The site is located in the western part of the Phoenix metropolitan area on the

northwest corner of Camelback Road and EI Mirage Road, in Maricopa County, Arizona (Figures

1 and 2). The entire site is bounded by Camelback Road on the south, EI Mirage Road on the east,

Bethany Home Road on the north and a residential development on the west. The site's location can

be further described as within the eastern portion of Section 14, Township 2 North, Range 1 West,

1.0 INTRODUCTION

1.1 Scope

Coe & Van Loo Consultants, Inc. (CVL), has been contracted by the Continental

Homes, Inc. to provide engineering services in support of a proposed residential development, on

the northwest comer of Camelback Road and EI Mirage Road. The purpose of this report is to

provide hydrologic and hydraulic analyses of phase I of the site. In addition, this report addresses

off-site drainage, on-site drainage and retention.

This report is focused on providing practical design information, evaluation, and

calculations for statistical flood events up to and including the 1DO-year frequency flood. The

procedures used herein are derived from, and performed with, currently accepted engineering

methodologies and practices. Additionally, the criteria for this evaluation conforms to currently

applicable ordinances, regulations and policies effected by the appropriate jurisdictional regulatory

authorities for the referenced site.

The analysis presented herein focuses on evaluating stormwater runoffresulting from

a statistical evaluation of storm events of particular duration and frequency up to and including a

1DO-year frequency event. A storm event exceeding the 1DO-year event may cause or create the risk

of greater flood impact than is addressed and presented in this assessment. However, the scope of

this assessment does not include, neither did CVL's client request that, evaluation of stormwater

runoff resulting from storm events exceeding the 1DO-year frequency event. CVL assumes no

responsibility for actual flood damage, increased risks of flood damage, or increased construction

or development cost resulting from or related to any such events, nor shall CVL be responsible for

any changes in, or additions to, regulatory requirements which may result from, or be related to, any

such events or changes in hydrologic or hydraulic conditions within the watershed.

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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1.4 Regulatory Jurisdiction

The site is currently situated within the jurisdiction ofMaricopa County. The site

is designed to meet the Flood Control District ofMaricopa County (FCDMC) standards as described

in the Drainage Design Manual for Maricopa County, Volumes I and II (References 1 and 2).

1.3 Development

The site will be developed as a single-family residential subdivision containing lots

ofvarying sizes. Open space will be provided in locations throughout the site, positioned to reduce

the need for storm drain systems. Camelback Road, EI Mirage Road and I27th Avenue will provide

ingress and egress to the site.

ofthe Gila and Salt River Meridian, Maricopa County, Arizona. Furthermore, the site has a United

States Postal Zip Code of 85037.

The site is currently used for farmland (row crops) and encompasses approximately

320 acres. The Airline Canal, a concrete lined irrigation channel passes through the northwest

portion of the site and along the west site boundary. The channel conveys irrigation water to the

farm fields on the site and to users downstream. The man-made, east-west aligned Colter Channel

passes through the site and intercepts sheet flow that moves downslope from the north. No buildings

or other structures were observed to be on the site.

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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2.0 HYDROLOGIC SETTING

2.1 Topography

The site is located in an alluvial basin that is typical of the central and southern

Arizona basin and range physiographic provence. The site location can be found on the United

States Geological Survey 7.5 minute quadrangle map entitled EI Mirage (Reference 3). The

elevations range from approximately 1065 feet to 1026 feet. Existing ground slopes downward

generally to the southeast at approximately 0.7 percent.

2.2 Regional Hydrology

Regional drainage patterns direct stormwater runoff generally to the east and

southeast toward the Agua Fria River located approximately 1 mile east of the site. The historical

land use is agricultural but is currently undergoing a transformation to a mix of agricultural,

residential, and commercial uses.

The Flood Control District ofMaricopa County (FCDMC) has conducted watershed

planning studies which address the hydrologic and hydraulic conditions of the area. The results of

these studies are presented in the Reference 4, White Tanks Drainage Master Study (WTADMS).

The WTADMS was later modified for the Colter Channel design and two reports were produced:

Hydrology ofColter Channel, Flood Control District ofMaricopa County, July 1992 (Reference 5)

and Recommendation Report, Colter Channel Project CRSS Civil Engineers, Inc. and Wood Patel

& Associates, Inc., November 1992 (Reference 6).

i I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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3.0 MANAGEMENT OF OFF-SITE STORMWATERRUNOFF

Off-site flows were addressed in the Wigwam Creek Preliminary Drainage Report

(Reference 8). Off-site flows entering the site from the north and west will be carried in the

greenbelt to the Colter Channel to be conveyed to the Agua Fria River. Flows along 127
th

Avenue,

south of the Colter Channel, are intercepted by an existing canal that directs these flows south to

Camelback Road. See Appendix E for the greenbelt channel calculations and Appendix F for the

off-site drainage plan.

Temporary drainage swales have been designed to interceptoff-site flows at several

locations. These swales will route the flows around the proposed Phase I design. North of Colter

Channel these swales convey flow toward channel #12 & Colter Channel. South ofColter Channel a

swale is designed to outfall into Retention Basin R2, which has been designed to handle a portion of

the Phase II retention requirements.

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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4.0 MANAGEMENT OF ON-SITE STORMWATER RUNOFF

4.1 On-Site Hydrology

The on-site hydrology is based on the rational method criteria as recommended by

the FCDMC Hydrology Manual (Reference 10). Drainage sub-basins have been delineated based

on the parcel lot layouts and the final grading plans. Times of concentration have been based on

FCDMC equation (Eqn. 3.2. Reference 2). For the on-site area, a C value of 0.52 was applied for

the 1a-year and 0.65 for the 1OO-year storm event. Refer to Plate 1 for on-site drainage patterns, and

Appendix A for hydrology.

4.2 On-Site Stormwater Runoff Management Plan

Runoff from the site is from the lots to the adjacent interior streets. Phase 1 outfalls

at several locations and is divided into different drainage areas as shown on Plate 1. Drainage Area

1 outfalls at CP-5 into retention basin R1 via depressed curb No.1. Drainage Area 2 outfalls at CP­

10 into retention basin R3 via SD# 1. Drainage Area 3 outfalls to the greenbelt channel at CP-17,

CP-18, CP-19 and CP-12. The channel directs flow, southerly, to Colter Channel. Drainage Area

4 outfalls to Wigwam Creek Blvd. At CP-20, CP-21, CP-22 and CP-23. The combination of

depressed curb No.5 and Scupper No.1 allows flows at CP-2l to outfall onto Wigwam Creek Blvd.

where flows are intercepted at CP-26 via SD# 3 and discharged into the greenbelt channel.

The streets within the project have been designed to convey the 1a-year strom below

top of curb per Maricopa County requirements (Reference 2). Where the 1a-year flow exceeds the

capacity of the street, supplemental storm drain will be provided to intercept the excess flow. In

addition, the 1OO-year flow will be less than 100 cfs in the street, with a maximum velocity of 12 feet

per second. The 100-year flow depth will be at least 1 foot below finish floor elevations and no

greater than 100 cfs within the roadway. Refer to Appendix A for street hydraulics calculations.

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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4.3 On-site Retention

For areas requiring on-site retention, basins will be designed to retain runofffrom the

100-year, 2-hour storm. These basins shall be designed to drain in 36 hours as per Maricopa County

design specifications. Discharge will occur through a bleed off system. See Appendix D for

Retention Basin and bleed off Calculations.

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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Zone X is defined by FEMA as:

"Areas of 500 year flood; areas of 100-year flood with average depths ofless than 1

foot or with drainage areas less than 1 square mile; and areas protected by levees

from the 100-year flood."

The Zone A designated area is the ponding area behind the airline Canal and this zone will be

removed through FEMA CLOMRlLOMR process. The ponding will be removed by relocating the

canal in a storm drain (Figure 5). Therefore, no other measures of flood proofing other than those

mentioned in the on-site stormwater runoff management plan (Section 4.2) will be required.

5.0 FLOOD ZONE INFORMATION

The Maricopa County, Arizona and Incorporated Areas Flood Insurance Rate Map (FIRM)

panel number 04013C1615H, dated September 30, 1995 and revised per Letter of Map Revision

dated August 5, 1977 (Reference 7), indicates (Figure 4) the subject site falls within Zones X and A.

Zone A is a special flood hazard area inundated by the 1OO-year flood and is defined by FEMA as:

"No base flood elevations determined".

I
I
I
I
I
I
I
I
I
I
I
I
I
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6.0 SUMMARY AND CONCLUSIONS

1. The site is protectedfrom off-site flows by a channel along 127tJ1 Avenue, a greenbelt

channel that discharges into Colter channel, and Colter channel.

2. For areas requiring on-site retention, basins have been designed to retain runofffrom

the 100-year, 2-hour storm.

3. The 10-year flow is to be conveyed within the street sections below the top of the

sidewalk. The 100-year flow is contained at an elevation that is below the finish

floor elevations and does not exceed an elevation of0.5 foot above the crown ofthe

road at any location.

4. The intent of this design includes utilizing streets for management of stormwater

runoff. At numerous locations, the full street cross-section is needed for conveyance

of the required design flow. Installation of speed bumps in these streets should be

avoided at most locations as it will defeat the intent of the drainage design and may

cause flooding.

5. The design ofthis project has been based on generally accepted engineering practices

and in accordance with the Flood Control District ofMaricopa County requirements.

6. The ponding area behind the Airline Canal, designated as Zone A, will be removed

through the FEMA CLOMRILOMR process.

I
I
I
I
I
I
I
I
I
I
I
I
I
I
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APPENDIX A

Hydrology and Street Hydraulics
Calculations
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SUl\IMARY OF RATIONAL METHOD PEAK FLOW HYDROLOGY
Wigwam Creek

ep C i Q S Depth
Weighted Runoff Intensity Peak Flow Rate Flow

Concentration A
Coefficient (in/hr) (cfs) Street Capacity (ft)

Slope (cfs)

Point Sub-
('1., ) 100-year

Return Period Return Period Return Period 4" Type 6"
basin Cum.
Area Area J0- 50- 100- 10- 50- 100- 10- 50- 100- 10- J0-
(ac) (ac) Year Year Year Year Year Year Year Year Year Year Year

1 4.99 4.99 0.52 0.62 0.65 4.4 6.4 7.4 11 20 24 0.46 11.0 35.5 0.44

2 2.16 7.15 0.52 0.62 0.65 4.0 5.9 6.8 15 26 32 0.25 8.0 25.6 0.53

3 4.11 4.11 0.52 0.62 0.65 4.2 6.1 7.1 9 16 19 0.36 9.7 31.4 0.42

4 2.06 6.17 0.52 0.62 0.65 3.6 5.4 6.2 12 21 25 0.36 9.7 31.4 0.46-
5 13.32 0.52 0.62 0.65 3.9 5.8 6.8 27 49 59

6 4.62 4.62 0.52 0.62 0.65 4.6 6.7 7.7 11 19 23 0.52 11.7 37.7 0.42
-

7 2.97 7.59 0.52 0.62 0.65 4.1 6.0 7.0 16 29 34 1.11 17.0 54.9 0.43
¥

8 3.22 3.22 0.52 0.62 0.65 4.6 6.7 7.8 8 14 16 0.30 8.9 28.7 0.41. T-=

9 2.57 5.79 0.52 0.62 0.65 4.1 6.0 6.9 12 .22 26 0.84 14.9 48.0 0.41

10 13.38 0.52 0.62 0.65 4.1 6.1 7.1 29 51 61,.
'y<- ..'''''''', "".",,- -

11 4.17 4.17 0.52 0.62 0.65 4.2 6.2 It 7.2 9 16 19 0.33 9.3 30.0 0.43
.. '.$.:, ;;.-:,;;,.0.....-.,""", --- ~~"""''''''''.;

12 3.98 7.80 0.52 0.62 0.65 3.5 5.2 6.1 14 26 31 0.33 9.3 30.0 0.50.. -
13 3.27 3.27 0.52 0.62 0.65 4.6 6.7 7.7 8 14 16 0.25 8.0 25.6 0.42

.

14 2.58 5.85 0.52 0.62 0.65 3.9 5.8 6.7 12 21 25 0.25 8.0 25.6 0.49
-

15 3.00 8.85 0.52 0.62 0.65 3.6 5.3 . 6.2 16 29 . 36 0.25 8.0 25.6 0.56

16 3.48 3.48 0.52 0.62 0.65 4.5 6.6 7.6 8 14 17 0.25 8.0 25.6 0.43
.

17 12.33 0.52 0.62 0.65 3.6 5.4 6.2 23 41 50. .

18 1.78 1.78 0.52 0.62 0.65 5.7 7.7 8.7 5 9 10 0.30 8.9 28.7 0.35

19 4.05 4.05 0.52 0.62 0.65 4.3 6.3 7.2 9 16 16 0.30 8.9 28.7 0.41

20 1.89 1.89 0.52 0.62 0.65 4.2 6.1 7.1 4 7 9 0.77 14.2 45.9 0.28

21 2.69 2.69 0.52 0.62 0.65 4.8 7.0 8.1 7 12 14 1.00 16.2 52.3 ...0.••
"

I VI
1"11-



SUMl\1ARY OF RATIONAL METHOD PEAK FLOW HYDROLOGY
Wigwam Creek

CP C i Q S Depth
Weighted Runoff Intensity Peak Flow Rate . Flow

Concentra tion A
Coefficient (in/hr) (cfs) Street Capacity (ft)

Slope (cfs)

Point Sub-
('Yo) 100-year

Return Period Return Period Return Period 4" Type 6"
basin Cum.
Area Area 10- 50- 100- 10- 50- 100- 10- 50- 100- 10- 10-
(ac) (ac) Year Year Year Year Year Year Year Year Year Year Year

22 3.17 3.17 0.52 0.62 0.65 5.3 7.5 8.7 9 15 18 1.18 21.8 56.9 0.34

23 4.80 4.80 0.52 0.62 0.65 4.9 7.0 8.1 12 21 25 1.10 17.0 54.9 0.38

24 1.83 1.83 0.52 0.62 0.65 3.7 5.5 604 6 10 11 0.25 2404 0.37

25 0.10 3.82 0.52 0.62 0.65 3.7 5.6 6.5 10 18 22 0.25 2404 0047

26 1.62 8.13 0.52 0.62 0.65 3.3 5.0 5.8 19 34 41 0.25 2404 0.58

27 0.15 11045 0.52 0.62 0.65 3.3 5.0 5.8 29 44 53 0.25 2404 0.65

28 0.68 12.13 0.52 0.62 0.65 3.1 4.7 5.5 24 44 54 0.25 2404 0.65

29 0.15 17.08 0.52 0.62 0.65 3.2 4.8 5.6 34 61 74 0.25 2404 0.74*

30 0040 17.98 0.52 0.62 0.65 3.1 4.7 5.5 34 61 75 0.25 2404 0.75*

31 3.19 3.19 0.52 0.62 0.65 3.5 5.3 6.1 10 16 19 0.25 2404 0045-
32 1.57 1.57 0.52 0.62 0.65 3.5 5.3 6.2 5 8 9 0.26 24.9 0.34

*Note: SO #3, SD #4 and SD #5 reduce the 1OO-year flow in the street to 45 cfs. Therefore, the depth of flow during the 100-year storm event is 0.60 ft.

VL



Project Information

RATIONAL FOR WINDOWS

I
I
1 F_IO_O_d_C_o_n_t_ro_I_D_is...t_ri_ct_o_f_M_a_r_ic_o_p_a_c_o_u_n_tY_R_a_t_io_n_a_1M_e_th_o_d _

I
Project Name: Wigwam

I Drainage Point:

Project Description:

Location:

On-Site Peak Flows

On-Site

I Drainage Basin Data

,
... Water Course Length:

,. High Elevation:

1020.00 ft

42.70 ft

Basin Area: 4.990 acres

Low Elevation: 35.01 ft

Average Slope: 0.0075 ft/ft

·110-Year Runoff Coefficient: 0.520

Roughness~ Kb: 0.0356 (A)

110-Year 6 Hour Rainfall Depth: 2.00 inches

Parameter 2-Year 5-Year lO-Year 25-Year 50-Year lOO-Year

Q (cfs) 7 10 11 16 20 24

C 0.520 0.520 0.520 0.572 0.624 0.650

Tc (min) 11.7 10.3 9.7 8.8 8.4 7.9

i (inlhr) 2.6 3.7 4.4 5.6 6.4 7.4

File: N:\980098\HYDROIRATIONALIPHASEI.RAT

Hydrological Summary TableI
I
I
I
I
I
1,------------

Computed by: , CYL
Monday, June 12,2000 1:13:40p

I
I

Author: Frank M. Gu, P.E.
Email: frank@netoom.comI URL: http://www.be.netl-esclrational.html

RATIONAL FOR WINDOWS -- Version 1.0 Registered to Cae & Van Loa Consultants, Inc.
4550 North 12m Street, Phoenix, AZ 85014



Project Information

RATIONAL FOR WINDOWS

I
I
1 F_IO_O_d_C_o_n_t_ro_I_D_is_t_ri_c_tO_f_'M_ar_ic_o_p_a_c_o_u_n_tY_R_at_io_n_a_I_M_e_th_o_d _

,I
Project Name: Wigwam

I Drainage Point: 2

I

Project Description:

Location:

Drainage Basin Data

On-Site Peak Flows

On-Site

Water Course Length:

JHigh Elevation:

1432.00 ft

42.70 ft

Basin Area: 7.150 acres

Low Elevation: 33.23 ft

I
_Average Slope: 0.0066 ftlft

, lO-Year Runoff Coefficient: 0.520

Roughness, Kb: 0.0347 (A)

IlO-Year 6 Hour Rainfall Depth: 2.00 inches

Hydrological Summary Table

Parameter 2-Year 5-Year lO-Year 25-Year 50-Year lOO-Year

Q (cfs) 9 12 15 21 26 32

C 0.520 0.520 0.520 0.572 0.624 0.650

Tc (min) 14.9 13.1 12.2 11.1 10.5 10.0

i (inlhr) 2.3 3.3 4.0 5.1 5.9 6.8

I
I
,I
I
I
I
1,-------------

Computed by:. CVL File: N:\980098\HYDRO\RATIONALIPHASEl.RAT
Monday. June 12.2000 1:13:41 p

I
I

Author: Frank M. Gu. P.E.
Email: frank@netcom.comI URL: http://www.be.netJ-esclrationaI.html

RATIONAL FOR WINDOWS -- Version 1.0 Registered to Coe & Van Leo Consultants. 1m:.
4550 North 12thStreet, Phoenix. AZ 85014



RATIONAL FOR WINDOWS

I
I
I Flood Control District of Maricopa County Rational Method

------------

I Project Information

Project Name: Wigwam

I Drainage Point: 3

Project Description:

Location:

On-Site Peak Flows

On-Site

I Drainage Basin Data

.. Water Course Length:

I High Elevation:

892.00ft

39.40 ft

Basin Area: 4.110 acres

Low Elevation: 35.40 ft

, Average Slope: 0.0045 ftlft

ItO-Year Runoff Coefficient: 0.520

Roughness, Kb: 0.0362 (A)

ItO-Year 6 Hour Rainfall Depth: 2.00 inches

Parameter 2-Year 5-Year to-Year 25-Year 50-Year tOO-Year

Q (cfs) 5 7 9 13 16 19

C 0.520 0.520 0.520 0.572 0.624 0.650

Tc (min) 13.3 11.7 10.9 9.9 9.4 8.9

i (inlhr) 2.5 3.5 4.2 5.3 6.1 7.1

File: N:1980098IHYDRO\RATIONAL\PHASELRAT

Hydrological Summary TableI
I
I
I
,I
I
1------------­

Computed by: •CVL
Monday, June 12.2000 1:13:42p

I
I

Author: Frank M. Go, P.E.
Email: frunk@neteom.comI VRL: http://www.be.netJ-esclrationaJ.htrnl

RATIONAL FOR WINDOWS -- Version LO Registered to Cae & Van 1.00 Consul'ants. Inc.
4550 North 12th Street, Phoenix. AZ 85014



Project Information

RATIONAL FOR WINDOWS

I
I
1 F_'OO_d_C_o_n_t_ro_I_D_is_t_ri_ct_o_f_M_ar_ic_o_p_a_c_o_u_n_tY_R_at_io_n_a_'_M_e_th_o_d -----

I
Project Name: Wigwam

I Drainage Point: 4

I

Project Description:

Location:

Drainage Basin Data

On-Site Peak Flows

On-Site

Water Course Length:

I High ]!;levation:

1500.00 ft

39.50 ft

Basin Area: 6.170 acres

Low Elevation: 33.23 ft

Average Slope: 0.0042 ft/ft

Ilo-Year Runoff Coefficient:

IlO-Year 6 Hour Rainfall Depth:

Roughness, Kb: 0.0351 (A)

0.520

2.00 inches

Hydrological Summary Table

Parameter 2-Year 5-Year lO-Year 25-Year 50-Year lOO-Year

Q (cfs) 7 10 12 16 21 25

C 0.520 0.520 0.520 0.572 0.624 0.650

Tc (min) 18.4 16.2 15.1 13.7 12.9 12.2

i (in/hr) 2.1 3.0 3.6 4.6 5.4 6.2

1------------
Computed by:. CVL File: N:1980098\HYDROIRATIONALIPHASEl.RAT
Monday, June 12,2000 1:13:43p

Author: Frank M. Gu, P.E.
Email: frank@netcom.comI' URL: http://www.be.netl-escJrarional.hnnl

RATIONAL FOR WINDOWS -. Version 1.0 Registered to Coe & Van Lon Consultants, Inc.
4550 Nonh 12th Stree~ Phoenix, AZ 85014



Project Information

RATIONAL FOR WINDOWS

I
I
I Flood Control District of Maricopa County Rational Method

._------------------

I
Project Name: Wigwam

I Drainage Point: 5

Project Description:

Location:

Drainage Basin Data

On-Site Peak Flows

On-Site

Water Course Length:

I High Elevation:

1500.00 ft

42.70 ft

Basin Area: 13.320 acres

Low Elevation: 33.13 ft

I
Average Slope: 0.0064 ftlft

. lO-Year Runoff Coefficient: 0.520

Roughness, Kb: I 0.0330 (A)

Parameter 2-Year 5-Year 10-Year 25-Year 50-Year lOO-Year

Q (cfs) 16 23 27 39 49 59

C 0.520 0.520 0.520 0.572 0.624 0.650

Tc (min) 15.1 13.2 12.3 11.2 10.6 10.1

i (inlhr) 2.3 3.3 3.9 5.1 5.8 6.8

IlO-Year 6 Hour Rainfall Depth:

I
I
I
I
I
I
I Computed by: •CVL

Monday, June 12, 2000 1:13:43 p

I
I

Author: Frank M. Gn, P.E.
Email: frank@neteomcomI URL: http://www.he.netl-eschational.html

2.00 inches

Hydrological Summary Table

File: N:\980098IHYDROIRATIONALIPHASEI.RAT

RATIONAL FOR WINDOWS -- Version 1.0 Regislered to Cae & Van 1.00. Consultants, Inc.
4550 North 12th Street, Phoenix, AZ 85014



Project Information

RATIONAL FOR WINDOWS

I
I
I Flood Control District of Maricopa County Rational Method

',,------------

I
Project Name: Wigwam

I Drainage Point: 6

I

Project Description:

Location:

Drainage Basin Data

On-Site Peak Flows

On-Site

Water Course Length:

I High Elevation:

832.00 ft

39.60 ft

Basin Area: 4.620 acres

Low Elevation: 33.59 ft

I
Average Slope: 0.0072 ftlft

. lO-Year Runoff Coefficient: 0.520

Roughness, Kb: 0.0358 (A)

IlO-Year 6 Hour Rainfall Depth: 2.00 inches

I
I
I
I
I
I

Hydrological Summary Table

Parameter 2-Year 5-Year lO-Year 25-Year 50-Year lOO-Year

Q (cfs) 7 9 11 15 19 23

C 0.520 0.520 0.520 0.572 0.624 0.650

Tc (min) 10.6 9.3 8.7 8.0 7.6 7.2

i (inlhr) 2.8 3.8 4.6 5.8 6.7 7.7

1------------
~. Computed by: ,CVL File: N:\980098IHYDROIRATIONALIPHASEI.RAT

Monday, June 12, 2000 I:13:44 p

Author: Frank M. Gu. P.E.
Email: frank@netcomcomI URL: http://www.he.netl-esclrational.html

RATIONAL FOR WINDOWS -. Version 1.0 Registered to Coo & Van Loo Consultants, Inc.
4550 North 12th Street, Phoenix, AZ 85014



RATIONAL FOR WINDOWS

Project Information

Project Name: Wigwam

I Drainage Point: 7

Project Description:

Location:

Drainage Basin Data

On-Site Peak Flows

On-Site

Water Course Length:

I High Elevation:

1287.00 ft

39.60ft

Basin Area: 7.590 acres,

Low Elevation: 30.96 ft

Average Slope: 0.0067 ft/ft

110-Year Runoff Coefficient:

110-Year 6 Hour Rainfall Depth:

Roughness, Kb: 0.0345 (A)

0.520

2.00 inches

I
I
I
I
I
I

Hydrological Summary Table

Parameter 2-Year 5-Year lO-Year 25-Year 50-Year lOO-Year

Q (cfs) 10 13 16 23 29 34

C 0.520 0.520 0.520 0.572 0.624 0.650

Tc (min) 13.8 12.2 11.4 10.3 9.8 9.3

i (inlhr) 2.4 3.4 4.1 5.2 6.0 7.0

I Computed by: •CVL
Monday, June 12,2000 1:16:18p

I
I

Author: Frank M. Gu. P.E.
Email: frank@netCOITI.comI URL: http://www.he.netl-esc/rational.hnnl

File: N:\980098\HYDROIRATIONALIPHASEI.RAT

RATIONAL FOR WINDOWS -- Version 1.0 Registered 10 Coe & Van Lon Consultants, Inc.
4550 North 12th Street. Phoenix. AZ 85014



Project Information

RATIONAL FOR WINDOWS

I
I
I Flood Control District of Maricopa County Rational Method

-------------------

I
Project Name: Wigwam

I Drainage Point: 8

Project Description:

Location:

On-Site Peak Flows

On-Site

I Drainage Basin Data

Water Course Length:

I High Elevation:

632.00 ft

37.40 ft

Basin Area: 3.220 acres

Low Elevation: 34.16 ft

I
Average Slope: 0.0051 ft/ft

lO-Year Runoff Coefficient: 0.520

Roughness, Kb: 0.0368 (A)

Parameter 2-Year 5-Year lO-Year 25-Year 50-Year lOO-Year

Q (cfs) 5 6 8 11, 14 16

C 0.520 0.520 0.520 0.572 0.624 0.650

Tc (min) 10.4 9.1 8.5 7.8 7.4 7.0

i (inlhr) 2.8 3.9 4.6 5.9 6.7 7.8

File: N:\980098IHYDROIRATIONALIPHASEI.RAT

Hydrological Summary Table

I lO-Year 6 Hour Rainfall Depth: 2.00 inches

------------
I
I
I
I
I
I
1------------

Computed by: • CVL
Monday, June 12.2000 1:16:19p

I
I

Author: Frank M. Gu. P.E.
Email: frank@netcom.comI URL: http://www.he.netl-esc/rational.html

RATION AL FOR WINDOWS .• Version 1.0 Registered to Coe & Vanloo ConsullaDts, Inc.
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Project Information

RATIONAL FOR WINDOWS

I
I
1 F_IO_O_d_C_o_n_t_ro_I_D_is_t_ri_ct_o_f_M_ar_ic_o_p_a_c_o_u_n_tY_R_at_io_n_a_I_M_e_th_o_d ------

I
Project Name: Wigwam

I Drainage Point: 9

I

Project Description:

Location:

Drainage Basin Data

On-Site Peak Flows

On-Site

Water Course Length:

I High Elevation:

1153.00 ft

37.40 ft

Basin Area: 5.790 acres

Low Elevation: 30.96 ft

Parameter 2-Year 5-Year lO-Year 25-Year 50-Year lOO-Year

Q (efs) 7 10 12 17 22 26

C 0.520 0.520 0.520 0.572 0.624 0.650

Te (min) 14.1 12.4 11.5 10.5 10.0 9.4

i (in/hr) 2.4 3.4 4.1 5.2 6.0 6.9

Average Slope: 0.0056 ftlft

110-Year Runoff Coefficient:

110-Year 6 Hour Rainfall Depth:

I
I
I
I
I
I

Roughness, Kb: 0.0352 (A)

0.520

2.00 inches

Hydrological Summary Table

1------------
. Computed by:, CVL File: N:1980098\HYDROIRATlONALIPHASEI.RAT

Monday, June 12,2000 1:16:20p

I
I

Author: Frank M. Gu. P.E.
Email: frank@netcom.comI URL: http://www.he.netl-esclrational.html

RATIONAL FOR WINDOWS - Version 1.0 Registered to Coe & Van Loo Consultants. Inc.
4550 Nonh 12th Street, Phoenix, AZ 85014



Project Information

RATIONAL FOR WINDOWS

I
I
I

Flood Control District of Maricopa County Rational Method

------------

I
Project Name: Wigwam

I Drainage Point: 10

I

Project Description:

Location:

Drainage Basin Data

On-Site Peak Flows

On-Site

Water Course Length:

I High Elevation:

1287.00 ft

39.60ft

Basin Area: 13.380 acres

Low Elevation: 30.96 ft

Average Slope: 0.0067 ft/ft

Ilo-Year Runoff Coefficient:

IlO-Year 6 Hour Rainfall Depth:

Roughness, Kb: 0.0330 (A)

0.520

2.00 inches

Hydrological Summary Table

Parameter 2-Year 5-Year to-Year 25-Year 50-Year tOO-Year

Q (cfs) 17 24 29 41 51 61

C 0.520 0.520 0.520 0.572 0.624 0.650
,

Tc (min) 13.4 11.8 11.0 10.0 9.5 9.0

i (inlhr) 2.5 3.5 4.1 5.3 6.1 7.1

I Computed by: •CVL
Monday. June 12.2000 1:16:20p

I
I

Author: Frank M. Gu. P.E.
Email: frank@neteom.comI URL: http://www.be.netl-esclralional.html

File: N:1980098IHYDROIRATiONALIPHASEI.RAT

RATIONAL FOR WINDOWS -- Version 1.0 Registered to Coo & Van Loo Consultants. Inc.
4550 North 12th Streel. Phoenix. AZ 85014



RATIONAL FOR WINDOWS

I
I
I Flood Control District of Maricopa County Rational Method

------------------
I Project Information

Project Name: Wigwam

I Drainage Point: 11

Project Description:

Location:

On-Site Peak Flows

On-Site

I Drainage Basin Data

I
Water Course Length:

High Elevation:

850.00ft

40.23 ft

Basin Area: 4.170 acres

Low Elevation: 36.36 ft

I
Average Slope: 0.0046 ftIft

lO-Year Runoff Coefficient: 0.520

Roughness, Kb: 0.0361 (A)

IlO-Year 6 Hour Rainfall Depth: 2.00 inches

Parameter 2-Year 5-Year lO-Year 25-Year 50-Year lOO-Year

Q (cfs) 5 8 9 13 16 19

C 0.520 0.520 0.520 0.572 0.624 0.650

Tc (min) 12.8 11.3 10.5 9.6 9.1 8.6

i (in/hr) 2.5 3.5 4.2 5.4 6.2 7.2

File: N:\980098IHYDROIRATIONALIPHASEI.RAT

Hydrological Summary TableI
I
I
I
I
I
1------------

Computed by:, CVL
Tuesday, March 06,2001 3:01:44p

I
I

Author: Frank M. Gu. P.E.

I
Email: frank@netcomcom

. URL: http://www.he.netJ-esclrational.htmJ
RATIONAL FOR WINDOWS " Version 1.0 Registered to Coe & VanLoo Consultants. Inc.

4550 Nonh 12th Sttee~ Phoenix. AZ 85014



RATIONAL FOR WINDOWS

I
I
I Flood Control District of Maricopa County Rational Method

------------

I
Project Name: Wigwam

I Drldnage Point: 12

I

Project Information

Project Description:

Location:

Drainage Basin Data

On-Site Peak Flows

On-Site

Water Course Length:

I High Elevation:

1531.00 ft

40.00 ft

Basin Area: 7.800 acres

Low Elevation: 34.44 ft

Average Slope: 0.0036 ftlft

Ilo-Year Runoff Coefficient:

IlO-Year 6 Hour Rainfall Depth:

Roughness, Kb: 0.0344 (A)

0.520

2.00 inches

I
I
I
I
I
I

Hydrological Summary Table

Parameter 2-Year 5-Year to-Year 25-Year 50-Year tOO-Year

Q (cfs) 8 12 14 20 26 31

C 0.520 0.520 0.520 0.572 0.624 0.650

Tc (min) 19.5 17.1 15.9 14.4 13.6 12.9

i (inlhr) 2.0 2.9 3.5 4.5 5.2 6.1

I Computed by: , CVL
Monday, June 12.2000 1:16:22 p

I
I

Author: Frank M. Gu. P.E.
Email: frank@neteomcomI URL: http://www.he.netl-esc/rational.h.ml

File: N:\980098\HYDROIRATIONALIPHASE1.RAT

RATIONAL FOR WINDOWS -- Version 1.0 Registered to Coe & Van Loo Consultants. Inc.
4550 North 12th Street, Phoenix. AZ 85014



RATIONAL FOR WINDOWS

I
I
I Flood Control District of Maricopa County Rational Method

-------------------

I
Project Name: Wigwam

I Drainage Point: 13

I

Project Information

Project Description:

Location:

Drainage Basin Data

On-Site Peak Flows

On-Site

Low Elevation: 37.06 ft

Water Course Length:

I High Elevation:

635.00 ft

40.10 ft

Basin Area: 3.270 acres

I
Average Slope: 0.0048 ftlft

lO-Year Runoff Coefficient: 0.520

Roughness, Kb: 0.0368 (A)

ItO-Year 6 Hour Rainfall Depth: 2.00 inches

I
I
I
I
I
I

Hydrological Summary Table

Parameter 2-Year 5-Year to-Year 25-Year 50-Year tOO-Year

Q (cfs) 5 7 8 11 14 16

C 0.520 0.520 0.520 0.572 0.624 0.650

Tc (min) 10.7 9.4 8.8 8.0 7.6 7.2

i (inlhr) 2.7 3.8 4.6 5.8 6.7 7.7

l-co-m-pU-'ed-by-:.-CV-L--------------------------------Fil-e:-N:\9-S-009-S-\H-YD-R-OIRA-TI-O-NAL-\P-H-A-SE-I.RA-T

Monday. June 12. 2000 1: 16:22 p

I
I

Author: Frank M. Gu. P.E.
Email: fran!<@neteom.comI URL: http://www.be.nell-esclra.ional.hnnl

RATIONAL FOR WINDOWS -- Version 1.0 Registered to Coo & Van Loo Consultants. Inc.
4550 North 12th Stn:e,. Phoenix. AZ 85014



RATIONAL FOR WINDOWS

I
I
I Flood Control District of Maricopa County Rational Method

-------------

I
Project Name: Wigwam

I Drainage Point: 14

I

Project Information

Project Description:

Location:

Drainage Basin Data

On-Site Peak Flows

On-Site

Water Course Length:

I High Elevation:

1075.00ft

40.10 ft

Basin Area: 5.850 acres

Low Elevation: 35.99 ft

Average Slope: 0.0038 ft/ft

Ilo-Year Runoff Coefficient:

110-Year 6 Hour Rainfall Depth:

Roughness, Kb: 0.0352 (A)

0.520

2.00 inches

I
I
I
I
I
I

Hydrological Summary Table

Parameter 2-Year 5-Year lO-Year 25-Year 50-Year lOO-Year

Q (cfs) 7 10 12 17 21 25

C 0.520 0.520 0.520 0.572 0.624 0.650

Tc (min) 15.6 13.7 12.7 11.6 11.0 10.4

i (inlhr) 2.3 3.2 3.9 5.0 5.8 6.7

1------------
Computed by: ,CVL File: N:1980098IHYDROIRATIONALIPHASEI.RAT
Monday, June 12,2000 1:16:23 p

I
I

Author: Frank M. Gu, P.E.
Email: fran!<@netoom.oomI URL: http://www.he.netl-esclr.tional.hlml

RATIONAL FOR WINDOWS·· Version 1.0 Registered to Coe & Van Loo Consultants. Inc.
4550 North 12th S"""t. Phoenix, AZ 85014



Project Information

RATIONAL FOR WINDOWS

I
I
I

Flood Control District or Maricopa County Rational Method

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

I
Project Name: Wigwam

I Drainage Point: 15

I

Project Description:

Location:

Drainage Basin Data

On-Site Peak Flows

On-Site

Water Course Length:

I High Elevation:

1497.00ft

40.10 ft

Basin Area: 8.850 acres

Low Elevation: 34.35 ft

Average Slope: 0.0038 ftlft

110-Year Runoff Coefficient:

110-Year 6 Hour Rainfall Depth:

Roughness, Kb: 0.0341 (A)

0.520

2.00 inches

I
I
I
I
I
I

Hydrological Summary Table

Parameter 2-Year 5-Year lO-Year 25-Year 50-Year lOO-Year

Q (cfs) 10 14 16 23 29 36

C 0.520 0.520 0.520 0.572· 0.624 0.650

Tc (min) 18.7 16.4 15.2 13.9 13.1 12.4

i (in/hr) 2.1 2.9 3.6 4.6 5.3 6.2

1------------
Computed by:, CVL File: N:1980098\HYDROIRATIONALIPHASELRAT
Monday, June 12, 2000 I:16:24 p

I
I

Author: Frank M. Gu, P.E.
Email: ftm>k@netooDLcomI URL: http://www.be.netl-esclrationaLhnnl

RATIONAL FOR WINDOWS -- VersioD 1.0 Registered to Cue & VanLoo CODsullants. Inc.
4550 North 12th Street, Phoenix, AZ 85014



RATIONAL FOR WINDOWS

I
I
I Flood Control District of Maricopa County Rational Method

------------

I
Project Name: Wigwam

I Drainage Point: 16

I

Project Information

Project Description:

Location:

Drainage Basin Data

On-Site Peak Flows

On-Site

Low Elevation: 34.35 ft

Water Course Length:

I High Elevation:

699.00ft

37.80 ft

Basin Area: 3.480 acres

Average Slope: 0.0049 ftlft

Ilo-Year Runoff Coefficient:

IlO-Year 6 Hour Rainfall Depth:

Roughness, Kb: 0.0366 (A)

0.520

2.00 inches

I
I
I
I
I
I

Hydrological Summary Table

Parameter 2-Year 5-Year lO-Year 25-Year 50-Year lOO-Year

Q (cfs) 5 7 8 11 14 17

C 0.520 0.520 0.520 0.572 0.624 0.650

Tc (min) 11.1 9.8 9.2 8.4 7.9 7.5

i (inlhr) 2.7 3.8 4.5 5.7 6.6 7.6

1------------
Computed by: ,CVL File: N:\980098IHYDROIRATIONALIPHASEI.RAT
Monday, Juoe 12,2000 1:16:25 p

I
I

Author: Frank M. Gu, P.E.
Email: ftank@neteomcomI URL: hnp:/lwww.he.netl-esclrationaJ.htmJ

RATIONAL FOR WINDOWS -- Version 1.0 Registered to Coe & VanLoo Consultants, Inc.
4550 North 12th Street, Phoenix. AZ 85014



RATIONAL FOR WINDOWS

I
I
I Flood Control District of Maricopa County Rational Method

-------------

I
Project Name: Wigwam

I Drainage Point: 17

I

Project Information

Project Description:

Location:

Drainage Basin Data

On-Site Peak Flows

On-Site

Water Course Length:

I High Elevation:

1497.00 ft

40.10 ft

Basin Area: 12.330 acres

Low Elevation: 34.35 ft

I
Average Slope: 0.0038 ftlft

lO-Year Runoff Coefficient: 0.520

Roughness, Kb: 0.0332 (A)

IlO-Year 6 Hour Rainfall Depth: 2.00 inches

I
I
I
I
I
I

Hydrological Summary Table

Parameter 2-Year 5-Year lO-Year 25-Year 50-Year lOO-Year

Q (cfs) 14 19 23 33 41 50

C 0.520 0.520 0.520 0.572 0.624 0.650

Tc (min) 18.4 16.1 15.0 13.6 12.9 12.2

i (inlhr) 2.1 3.0 3.6 4.6 5.4 6.2

1-------------
Computed by: ,CVL File: N:1980098IHYDROIRATIONAL\PHASEI.RAT
Monday. June 12,2000 1:16:25 p

I
I

Author: Frank M. Gu, P.E.
Email: fnmk@netoom.comI URL: http://www.he.netl-esclrationaJ.hhnJ

RATIONAL FOR WINDOWS .. Version 1.0 Registered to Coe & Van Lon Consultants, Inc.
4550 NoMb 12thStreet, Phoenix, AZ 85014



RATIONAL FOR WINDOWS

I
I
I Flood Control District of Maricopa County Rational Method

-------------

I Project Information

Project Name: Wigwam

I Drainage Point: 18

Project Description:

Location:

On-Site Peak Flows

On-Site

I Drainage Basin Data

Low Elevation: 34.06 ft

Water Course Length:

I High Elevation:

80.00ft

37.70ft

Basin Area: 1.780 acres

I
Average Slope: 0.0455 ftlft

10-Year Runoff Coefficient: 0.520

Roughness, Kb: 0.0384 (A)

ItO-Year 6 Hour Rainfall Depth: 2.00 inches

Parameter 2-Year 5-Year to-Year 25-Year 50-Year tOO-Year

Q (cfs) 3 5 5 7 9 10

C 0.520 0.520 0.520 0.572 0.624 0.650

Tc (min) 5.0 5.0 5.0 5.0 5.0 5.0

i (inlhr) 3.7 4.9 5.7 6.7 7.7 8.7

File: N:\980098\HYDRO\RATIONALIPHASEl.RAT

Hydrological Summary TableI
I
I
I
I
I
1----'------------

Computed by: • CVL
Monday, June 12.2000 1:16:26p

I
I

Author: Frank M. Gu, P.E.
Email: fnmk@neteom.comI URL: http://www.he.netl-esclrational.html

RATIONAL FOR WINDOWS -- Ve,sion 1.0 Registered to Coe & Van Loo Consultants, Inc.
4550 North 12th Street, Phoenix, AZ 85014



RATIONAL FOR WINDOWS

I
I
I

Flood Control District of Maricopa County Rational Method

------------------

I
Project Name: Wigwam

I Drainage Point: 19

I

Project Information

Project Description:

Location:

Drainage Basin Data

On-Site Peak Flows

On-Site

Water Course Length:

I High Elevation:

855.00£1

37.90 ft

Basin Area: 4.050 acres

Low Elevation: 33.80 £1

Average Slope: 0.0048 ftlft

110-Year Runoff Coefficient:

110-Year 6 Hour Rainfall Depth:

Roughness, Kb: 0.0362 (A)

0.520

2.00 inches

I
I
I
I
I
I

Hydrological Summary Table

Parameter 2-Year 5-Year to-Year 25-Year 50-Year tOO-Year

Q (cfs) 5 7 9 13 16 19

C 0.520 0.520 0.520 0.572 0.624 0.650

Tc (min) 12.6 11.1 10.4 9.5 9.0 8.5

i (in/hr) 2.5 3.6 4.3 5.4 6.3 7.2

I Computed by: • CVL
Monday, June 12,2000 1:16:27p

I
I

Author: Frank M. Gu, P.E.
Email: frank@neteomcomI URL: http://www.he.netl-esclrational.htrnl

File: N:\980098\HYDROIRATIONALIPHASEI.RAT

RATIONAL FOR WINDOWS -- Version 1.0 Registered to Coo & Van Leo Consultants. Ino.
4550 North 12th Street, Phoenix, AZ 85014



Parameter 2-Year 5-Year to-Year 25-Year 50-Year tOO-Year

Q (cfs) 2 3 4 6 7 9

C 0.520 0.520 0.520 0.572 0.624 0.650

Tc (min) 13.4 11.8 11.0 10.0 9.5 9.0

i (inlhr) 2.5 3.5 4.2 5.3 6.1 7.1

On-Site Peak Flows

On-Site

RATIONAL FOR WINDOWS·- Version 1.0 Registered 10 Coe& Van LooConsultants, Inc.
4550 North 12thStteel, Phoenix, AZ 85014

Location:

Project Description:

Low Elevation: 38,25 ft

Roughness, Kb: 0.0383 (A)

Basin Area: 1.890 acres

Project Information

Drainage Basin Data

Hydrological Summary Table

RATIONAL FOR WINDOWS

0.520

Project Name: Wigwam

Drainage Point: 20

Water Course Length: 1072.00 ft

High Elevation: 45.20 ft

Average Slope: 0.0065 ft/ft

10-Year Runoff Coefficient:

Author: Frank M. Gu, P.E.
Email: frank@netcomcom
URL: http:tlwww.he.netJ-esclrational.html

I
I
1 F_IO_O_d_C_o_n_t_ro_I_D_is_t_ri_ct_o_f_M_a_r_ic_o_p_3_C_o_u_n_t)_'R_3_t_io_n_a_1M_c_th_o_d _

I
I
I
I
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I
I
1------------

Computed by: •CVL File: N:1980098IHYDRO\RATIONALIPHASEI.RAT
Monday. June 12,2000 1:16:27p
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RATIONAL FOR WINDO"VS

I
I
I Flood Control District of Maricopa County Rational Method

------------

I Project Information

Project Name: Wigwam

I Drainage Point: 21

Project Description:

Location:

On-Site Peak Flows

On-Site

I Drainage Basin Data

Water Course Length:

I High Elevation:

640.00 ft

42.72 ft

Basin Area: 2.690 acres

Low Elevation: 38.09 ft

I

Average Slope: 0.0072 ftlft

lO-Year Runoff Coefficient: 0.520

Roughness, Kb: 0.0373 (A)

IlO-Year 6 Hour Rainfall Depth: 2.00 inches

Parameter 2-Year 5-Year lO-Year 25-Year 50-Year lOO-Year

Q (cfs) 4 6 7 9 12 14

C 0.520 0.520 0.520 0.572 0.624 0.650

Tc (min) 9.3 8.2 7.6 7.0 6.6 6.3

i (inlhr) 2.9 4.1 4.8 6.1 7.0 8.1

File: N:1980098\HYDROIRATIONALIPHASE1.RAT

RATIONAL FOR WINDOWS -- Version 1.0 Regis.ered to Cae & Van Lon Consultants, Inc.
4550 North 12th Stree~ Phoenix. AZ 85014

Hydrological Summary Table

Author: Frank M. Gu, P.E.
Email: frank@neteoDLcom
URL: http://www.he.netJ-esc/rational.hnnl
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I
I
I
I
I
1-------------

Computed by: •CVL
Monday, June 12,2000 1:16:28p
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RATIONAL FOR WINDOWS

I
I
I Flood Control District of Maricopa County Rational Method

-------------

I Project Information

Project Name: Wigwam

I Drainage Point: 22

Project Description:

Location:

On-Site Peak Flows

On-Site

I Drainage Basin Data

Water Course Length:

I High Elevation:

602.00 ft

44.00ft

Basin Area: 3.170 acres

Low Elevation: 36.95 ft

I
Average Slope: 0.0117 ftlft

lO-Year Runoff Coefficient: 0.520

Roughness, Kb: 0.0369 (A)

Parameter 2-Year 5-Year to-Year 25-Year 50-Year tOO-Year

Q (cfs) 5 7 9 12 15 18

C 0.520 0.520 0.520 0.572 0.624 0.650

Tc (min) 7.4 6.6 6.1 5.7 5.4 5.1

i (inlhr) 3.2 4.4 5.3 6.5 7.5 8.7

File: N:\980098IHYDROIRATIONALIPHASEI.RAT

RATIONAL FOR WINDOWS -- Version 1.0 Registered to Cne & Van Loa Consultants, Inc.
4550 Nonh 12th Street, Phoenix. AZ 85014

Hydrological Summary Table

Computed by: , CVL
Monday. June 12,2000 1:16:29 p

Author: Frank M. Gu. P.E.
Email: frank@neteomcom
URL: http://www.be.nett-esclrational.hnnl
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RATIONAL FOR WINDOWS

I
I
I Flood Control District of Maricopa County Rational Method

-------------------

I Project Information

Project Name: Wigwam

I Drainage Point: 23

Project Description:

Location:

On-Site Peak Flows

On-Site

I Drainage Basin Data

Water Course Length:

I High Elevation:

850.00ft

45.70 ft

Basin Area: 4.800 acres

Low Elevation: 36.33 ft

I
Average Slope: 0.0110 ft/ft

IO-Year Runoff Coefficient: 0.520

Roughness, Kb: 0.0357 (A)

110-Year 6 Hour Rainfall Depth: 2.00 inches

Parameter 2·Year 5-Year lO-Year 25·Year 50-Year lOO-Year

Q (cfs) 7 10 12 17 21 25

C 0.520 0.520 0.520 0.572 0.624 0.650

Tc (min) 9.1 8.1 7.5 6.9 6.6 6.2

i (in/hr) 2.9 4.1 4.9 6.1 7.0 8.1

File: N:\980098\1lYDROIRATIONALIPHASEI.RAT

Hydrological Summary TableI
I
I
I
I
I
1-------------

Computed by: •CVL
Monday. June 12.2000 1:16:30p

I
I

Author: Frank M. Gu. P.E.
Email: frnnk@netcom.comI URL: http://www.he.netl-esclration.l.html

RATIONAL FOR WINDOWS -- Version 1.0 Registered to Coe & Van Loa Consultants. Inc.
4550 North 12th Street, Phoenix. AZ 85014



Project Information

RATIONAL FOR WINDOWS

I
I
I Flood Control District of Maricopa County Rational Method

, ---------.;,------

I
Project Name: Wigwam

I Drainage Point: 24

I

Project Description:

Location:

Drainage Basin Data

On-Site Peak Flows

Wigwam Creek Parkway

. Water Course Length:

I High Elevation:

884.00ft

40.23 ft

Basin Area: 1.830 acres

Low Elevation: 37.99 ft

I
Average Slope: 0.0025 ft/ft

IO-Year Runoff Coefficient: 0.900

Roughness, Kb: 0.0384 (A)

IIO-Year 6 Hour Rainfall Depth: 2.00 inches

Hydrological Summary Table

Parameter 2-Year 5-Year to-Year 25-Year 50-Year tOO-Year

Q (cfs) 4 5 6 8 10 11

C 0.900 0.900 0.900 0.950 0.950 0.950

Tc (min) 17.1 15.0 13.9 12.7 12.0 11.3

i (inlhr) 2.2 3.1 3.7 4.8 5.5 6.4

I
I
I
I
I
I'
1------------

Computed by: ,CVL File: N:\980098IHYDROIRATIONALIPHASEI.RAT
Tuesday. June 27, 2000 9:06:33 a

I
I

Author: Frank M. Gu, P.E.
Email: frank@netcomcomI URL: http://www.he.netl-esclrational.html

RATIONAL FOR WINDOWS -- Version 1.0 Registered to Cue & Van 1.00 Consultants,lnc,
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RATIONAL FOR WINDOWS

I
I
I Flood Control District of Maricopa County Rational Method

-----------

I Project Information

Project Name: Wigwam

I Drainage Point: 25

Project Description:

Location:

On-Site Peak Flows

Wigwam Creek Parkway

I Drainage Basin Data

Low Elevation: 37.89 ft

.1. Water Course Length:

. High Elevation:

925.00ft

40.23 ft

Basin Area: 3.820 acres

I
Average Slope: 0.0025 ftlft

10-Year Runoff Coefficient: 0.710

Roughness, Kb: 0.0364 (A)

IlO-Year 6 Hour Rainfall Depth: 2.00 inches

File· " '."X1X~)R\HYDROIRATIONALIPHASEI.RAT

Hydrological Summary Table

Parameter 2-Year 5-Year IO-Year 25-Year 50-Year IOO-Year

Q (cfs) 6 8 10 14 18 22

C 0.710 0.710 0.710 0.781 0.852 0.888

Tc (min) 17.0 14.9 13.9 12.6 11.9 11.3

i (inlhr) 2.2 3.1 3.7 4.8 5.6 6.5I
1-----------

CI1lllputed hy: •CVL
FnJay. June 23. 2000 9:44:19 a

I
I

'\ulhllr: Frank M. Gu, P.E.
'_;111~111- trank@netcom.comII.RL Ilttp://www.he.netl-esc/rational.hunl

RATIONAL FOR WINDOWS·- Version 10 R,e,,'c,eJ ,,) Coo & Van 1.00 Consultants. Inc.
""0 "'"nh 12thStn:e~Phoenix, AZ 85014



RATIONAL FOR WINDOWS

I
I
I Flood Control District of Maricopa County Rational Method

-------------------

I
Project Name: Wigwam

I Drainage Point: 26,
Project Information

Project Description:

Location:

Drainage Basin Data

On-Site Peak Flows

Wigwam Creek Parkway

. Water Course Length:

I High Elevation:

1455.00 ft

40.23 ft

Basin Area: 8.130 acres

Low Elevation: 36.56 ft

I
Average Slope: 0.0025 ftlft

'" 10-Year Runoff Coefficient: 0.690

Roughness, Kb: 0.0343 (A)

110-Year 6 Hour Rainfall Depth: 2.00 inches

Hydrological Summary Table

Parameter 2-Year 5-Year lO-Year 25-Year 50-Year lOO-Year

Q (cfs) 11 15 19 26 34 41

C 0.690 0.690 0.690 0.759 0.828 0.862

Tc (min) 21.7 19.0 17.7 16.1 15.1 14.3

i (inlhr) 1.9 2.7 3.3 4.3 5.0 5.8

I
I
I
I
I
I'
1-----------

("""I'll'ed 0" . CVL File: N:\9g(~~)gIHYDROIRATiONALIPHASEI.RAT
Fn<i.l> IUlIc' 23.2000 9:44:20 a
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Project Information

RATIONAL FOR WINDOWS

I
I
'1 F_lOO_d_C_o_n_tr_o_I_D_is_tr_i_ct_o_f_M_a_r_ic_o_p_a_c_o_u_nt_Y_R_a_t_io_n_al_M_et_h_o_d ------

I
Project Name: Wigwam

I Drainage Point: 27

Project Description:

Location:

Drainage Basin Data

On-Site Peak Flows

Wigwam Creek Parkway

. Water Course Length:

I High Elevation:

1502.00 ft

40.23 ft

Basin Area: 11.450 acres

Low Elevation: 36.43 ft

I
Average Slope: 0.0025 ft/ft

. . 10-Year Runoff Coefficient: 0.640

Roughness, Kb: 0.0334 (A)

110-Year 6 Hour Rainfall Depth: 2.00 inches

Hydrological Summary Table

Parameter 2-Year 5-Year lO-Year 25-Year 50-Year lOO-Year

Q (cfs) 14 20 24 34 44 53

C 0.640 0.640 0.640 0.704 0.768 0.800

Tc (min) 21.7 19.0 17.7 16.1 15.1 14.3

i (in/hr) 1.9 2.7 3.3 4.3 5.0 5.8

I
I
I
'I
I
I'
1-----------

C""'I"""d "< . CVL File: N:1980098IHYDROIRATIONALIPHASEI.RAT
FnJ.J.\. iltllt 2:\.2{)(x) 9:44:20a
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Project Information

RATIONAL FOR WINDOWS

I
I
'1 F_IO_O_d_C_o_n_tr_o_I_D_is_tr_i_ct_O_f_M_a_r_ic_o_p_a_c_o_u_nt_Y_R_a_t_io_n_al_M_et_h_o_d --------

I
. Project Name: Wigwam

'I Drainage Point: 28

Project Description:

Location:

Drainage Basin Data

On-Site Peak Flows

Wigwam Creek Parkway

I
Water Course Length:

. . High Elevation:

1717.00 ft

40.23 ft

Basin Area: 12.130 acres

Low Elevation: 36.43 ft

I
·Average Slope: 0.0022 ftlft

. . 10-Year Runoff Coefficient: 0.650

Roughness, Kb: 0.0332 (A)

2.00 inches

Hydrological Summary Table

Parameter 2-Year 5-Year lO-Year 25-Year 50-Year lOO-Year

Q (cfs) 14 20 24 34 44 54

C 0.650 0.650 0.650 0.715 0.780 0.813

Tc (min) 24.8 21.8 20.2 18.4 17.2 16.2

i (in/hr) 1.8 2.5 3.1 4.0 4.7 5.5

110-Year 6 Hour Rainfall Depth:

I.,
I
t
I
I
,1-----------

('Hllf"""" h,· . CVL File: N:1980098IHYDROIRATIONALIPHASEI.RAT
frll.t;~. hllle' 23.2000 9:44:21 a

I
I

Autlh·r I'rank M. Gu, P.E.
.' Enl'lii t!~tl\~(dn~t(,;om.comIl'RI '''''' ·www.he.netl-esclrational.html

RATIONAL FOR WINDOWS - Version 1.0 Rt::1!:i~lt"rt::d III Coe & Van 1.00 Consultants. Inc.
'.)50 .'"rth 12th Street. Phoenix. AZ 85014



Project Information

RATIONAL FOR WINDOWS

I
I
1 F_10_O_d_C_o_n_t_ro_I_D_is_t_ri_ct_o_f_M_ar_ic_o_p_a_C_o_u_n_tY_R_a_t_io_n_a_1M_e_th_o_d _

I
Project Name: Wigwam

I Drainage Point: 29

Project Description:

Location:

On-Site Peak Flows

Wigwam Creek Parkway

Drainage Basin Data

'" Water Course Length:

I High Elevation:

1762.00ft

40.23 ft

Basin Area: 17.080 acres

Low Elevation: 35.75 ft

Average Slope: 0.0025 ft/ft

110-Year Runoff Coefficient: 0.620

Roughness, Kb: 0.0323 (A)

110-Year 6 Hour Rainfall Depth: 2.00 inches

Parameter 2-Year 5-Year lO-Year 25-Year 50-Year lOO-Year

Q (cfs) 20 28 34 48 61 74

C 0.620 0.620 0.620 0.682 0.744 0.775

Tc (min) 23.5 20.6 19.1 17.4 16.3 15.4

i (in/hr) 1.8 2.6 3.2 4.1 4.8 5.6

File: N:\98()(l'l~1t1YDROIRAT10NALIPHASEI.RAT

Hydrological Summary Table.1
-I
I
t

•
I
1-----------

Computed tty . CVL
Frida~. June 23. 2000 9:44:22 a

Authnr- hank M. Gu. P.E.
. _ Email tranHtbnc(r.;onl.comI URI. inTI' h,wwhe.nell-esclrational.html

RATIONAL FOR WINDOWS -- Version 1.0 Reg'>l""'J ,.. l',,., & Van Loo Consultants, Inc.
45511 "',,·nh 12th Street. Phoenix. AZ 8S014



Project Information

RATIONAL FOR WINDOWS

I
I
1 F_lOO_d_c_o_n_t_ro_I_D_is_tr_i_ct_o_f_M_a_r_ic_o_p_a_c_o_u_n_tY_R_a_t_io_n_a_1M_et_h_o_d _

I
Project Name: Wigwam

I Drainage Point: 30

Project Description:

Location:

On-Site Peak Flows

Wigwam Creek Parkway

Parameter 2-Year 5-Year lO-Year 25-Year 50-Year lOO-Year

Q (cfs) 19 28 34 48 61 75

C 0.620 0.620 0.620 0.682 0.744 0.775

Tc (min) 24.7 21.6 20.0 18.2 17.1 16.1

i (in/hr) 1.8 2.5 3.1 4.0 4.7 5.5

RATIONAL FOR WINDOWS -- Version 1.0 Regi"er," ,,, I",,, Van Loo Consultants. Inc.
4550 '\,·nll j llh Street. Phoenix, AZ 85014

Low Elevation: 35.50 £t

Roughness, Kb: 0.0322 (A)

Basin Area: 17.480 acres

Drainage Basin Data

Hydrological Summary Table

0.620

High Elevation: 40.23 ft

Water Course Length: 1890.00 ft

lO-Year Runoff Coefficient:

Author: hall" \/1 Gu. P.E.
Email: trallj..((l.llt:rC\llll.com

URL 1m!, .'/\\ \\ \\.lk:.nell-esc/rational.html

I
I

Average Slope: 0.0025 ftIft

I
1_10_-_Y_e_ar_6_H_o_ur_R_ai_nf_a_ll_D_e_p_th_: 2_.0_0_i_nc_h_e_s _

I
'I
I
t
I
I
,1-------------

COmpUle" 0, CVL File: N:\98009RlHi DROIRAll0NALIPHASEl.RAT
Friday. JUlie" 2~. 2000 9:44:23 a

I
I
I,



Project Information

RATIONAL FOR WINDOWS

I
I
I

Flood Control District of Maricopa County Rational Method

, '----------------

I
Project Name: Wigwam

I Drainage Point: 31

I

Project Description:

Location:

Drainage Basin Data

On-Site Peak Flows

Wigwam Creek Parkway

Low Elevation: 33.05 ft

Roughness, Kb: 0.0369 (A)

0.900

Water Course Length: 1582.00 ft

" High Elevation: 40.23 ft

Average Slope: 0.0045 ftlft

Ilo-Year Runoff Coefficient:

Basin Area: 3.190 acres

IlO-Year 6 Hour Rainfall Depth: 2.00 inches

I
I
I
I
I
'I

Hydrological Summary Table

Parameter 2-Year 5-Year 10-Year 25-Year 50-Year 100-Year

Q (cfs) 6 8 10 14 16 19

C 0.900 0.900 0.900 0.950 0.950 0.950

Tc (min) 19.1 16.7 15.6 14.1 13.3 12.6

i (inlhr) 2.1 2.9 3.5 4.5 5.3 6.1

I, Computed by: • CVL
Tuesday. June 27. 2000 9:06:47 a

I
I

Author: Frank M. Gu, P.E,
T' Email: frank@netcomcomI URL: bttp:/Iwww.he.netl-esc/rational.bnnl

File: N:\980098\HYDROIRA1l0NALIPHASE1.RAT

RA110NAL FOR WINDOWS •• Version 1.0 Registered lU Cue & Van Lon Consultants, Inc.
4550 Nonh 12th Street, Phoenix. AZ 85014



Project Information

RATIONAL FOR WINDOWS

I
I
1 F_lOO_d_C_o_n_tr_o_1D_is_tn_·c_t_of_M_a_ri_co_p_a_c_o_u_n_tY_R_a_t_io_n_al_M_et_h_od _

I
Project Name: Wigwam

I Drainage Point: 32

Project Description:

Location:

On-Site Peak Flows

Camelback Road

I Drainage Basin Data

Water Course Length:

I High Elevation:

1432.00 ft

38.50 ft

Basin Area: 1.570 acres

Low Elevation: 32.34 ft

I
.Average Slope: 0.0043 ft/ft

10-Year Runoff Coefficient: 0.900

Roughness, Kb: 0.0388 (A)

110-Year 6 Hour Rainfall Depth: 2.00 inches

Parameter 2-Year 5-Year to-Year 25-Year 50-Year tOO-Year

Q (cfs) 3 4 5 7 8 9

C 0.900 0.900 0.900 0.950 0.950 0.950

Tc (min) 18.9 16.6 15.4 14.0 13.2 12.5

i (inlhr) 2.1 2.9 3.5 4.6 5.3 6.2

File: N:\980098IHYDROIRATIONAL\PHASEI.RAT

Hydrological Summary TableI
I
I
I
I
I
1------------

Computed by: , CVL
Tuesday, June 27, 2000 9:06:54 a

I
I

Author: Frank M. Gu, P.E.
Email: frank@neteomcomI URL: http://www.he.netl-esc/rational.htrnl

RATIONAL FOR WINDOWS •• Version 1.0 Registered to Coe & Van Lao Consultants. Inc.
4550 Nonh 12th Stree~ Phoenix, AZ 85014



Table
Rating Table for Irregular Channel

Input Data
Minimum Maximum Increment

Channel Slope 0.002000 0.020000 0.000200 ftlft

Rating Table
Channel

Slope Wtd. Mannings Discharge Velocity
(ftlft) Coefficient (cfs) (ft/s )

0.002000 0.015 7.25 1.32
0.002200 0.015 7.60 1.38
0.002400 0.015 7.94 1.44
0.002600 0.015 8.27 1.50
0.002800 0.015 8.58 1.56
0.003000 0.015 8.88 1.62
0.003200 0.015 9.17 1.67
0.003400 0.015 9.45 1.72
0.003600 0.015 9.73 1.77
0.003800 0.015 9.99 1.82
0.004000 0.015 10.25 1.87
0.004200 0.015 10.51 1.91
0.004400 0.015 10.75 1.96
0.004600 0.015 11.00 2.00
0.004800 0.015 11.23 2.04
0.005000 0.015 11.46 2.09
0.005200 0.015 11.69 2.13
0.005400 0.015 11.91 2.17
0.005600 0.015 12.13 2.21
0.005800 0.015 12.35 2.25
0.006000 0.015 12.56 2.28
0.006200 0.015 12.77 2.32
0.006400 0.015 12.97 2.36
0.006600 0.015 13.17 2.40
0.006800 0.015 13.37 2.43
0.007000 0.015 13.57 2.47
0.007200 0.015 13.76 2.50

Water Surface Elevation

I
I
I
I
I
I'
I
I
I
I
I
I
I
I
I
I,
I
I

Project Description
Project File
Worksheet
Flow Element
Method
Solve For

Constant Data

n:\980098\hydro\haestad\local st.fm2
Wigwam Local St 4" Roll Curb
Irregular Channel
Manning's Formula
Discharge

0.33 ft

06/06/00

110:14:53 AM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666
FlowMaster v5.13

Page 1 of 3



I
Table

I
Rating Table for Irregular Channel

Rating Table

I
Channel

Slope Wtd. Mannings Discharge Velocity

(ftlft) Coefficient (cfs) (ft/s)

I 0.007400 0.015 13.95 2.54

0.007600 0.015 14.13 2.57

0.007800 0.015 14.32 2.60

I 0.008000 0.015 14.50 2.64

0.008200 0.015 14.68 2.67

0.008400 0.015 14.86 2.70

I 0.008600 0.015 15.04 2.73

0.008800 0.015 15.21 2.77

0.009000 0.015 15.38 2.80

I
0.009200 0.015 15.55 2.83

0.009400 0.015 15.72 2.86

0.009600 0.015 15.89 2.89

I
0.009800 0.015 16.05 2.92

0.010000 0.015 16.21 2.95

0.010200 0.015 16.38 2.98

I
0.010400 0.015 16.53 3.01

0.010600 0.015 16.69 3.04

0.010800 0.015 16.85 3.06

I
0.011000 0.015 17.01 3.09

0.011200 0.015 17.16 3.12

0.011400 0.015 17.31 3.15

0.011600 0.015 17.46 3.18

I 0.011800 0.015 17.61 3.20

0.012000 0.015 17.76 3.23

0.012200 0.015 17.91 3.26

I 0.012400 0.015 18.05 3.28

0.012600 0.015 18.20 3.31

0.012800 0.015 18.34 3.34

I 0.013000 0.015 18.49 3.36

0.013200 0.015 18.63 3.39

0.013400 0.015 18.77 3.41

I 0.013600 0.015 18.91 3.44

0.013800 0.015 19.05 3.46

0.014000 0.015 19.18 3.49

I
0.014200 0.015 19.32 3.51

0.014400 0.015 19.46 3.54

0.014600 0.015 19.59 3.56

I
0.014800 0.015 19.72 3.59

0.015000 0.015 19.86 3.61

0.015200 0.015 19.99 3.64

I
0.015400 0.015 20.12 3.66

0.015600 0.015 20.25 3.68

0.015800 0.015 20.38 3.71

I
0.016000 0.015 20.51 3.73

0.016200 0.015 20.64 3.75

06/06/00 FlowMaster v5.13

110:14:53 AM Haestad Methods. Inc. 37 Brookside Road Waterbury. CT 06708 (203) 755-1666 Page 2 of 3



Table
Rating Table for Irregular Channel

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

Rating Table

Channel

Slope
(ft/tt)

0.016400
0.016600
0.016800
0.017000
0.017200
0.017400
0.017600
0.017800
0.018000
0.018200
0.018400
0.018600
0.018800
0.019000
0.019200
0.019400
0.019600
0.019800
0.020000

Wtd. Mannings

Coefficient

0.015
0.015
0.015
0.015
0.015
0.015
0.015
0.015
0.015
0.015
0.015
0.015
0.015
0.015
0.015
0.015
0.015
0.015
0.015

Discharge

(cts)

20.76
20.89
21.02
21.14
21.26
21.39
21.51
21.63
21.75
21.87
21.99
22.11
22.23
22.35
22.47
22.58
22.70
22.81
22.93

Velocity

(tt/s)

3.78
3.80
3.82
3.85
3.87
3.89
3.91
3.93
3.96
3.98
4.00
4.02
4.04
4.07
4.09
4.11
4.13
4.15
4.17

06/06/00

110:14:53 AM Haestad Methods. Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666

FlowMaster v5.13
Page 3 of 3



Table
Rating Table for Irregular Channel

Input Data
Minimum Maximum Increment

Channel Slope 0.002000 0.020000 0.000200 ftlft

Rating Table
Channel

Slope Wtd. Mannings Discharge Velocity
(ft/ft) Coefficient (cfs) (ft/s)

0.002000 0.015 23.40 2.10
0.002200 0.015 24.55 2.20
0.002400 0.015 25.64 2.30
0.002600 0.015 26.68 2.39
0.002800 0.015 27.69 2.48
0.003000 0.015 28.66 2.57
0.003200 0.015 29.60 2.66
0.003400 0.015 30.51 2.74
0.003600 0.015 31.40 2.82
0.003800 0.015 32.26 2.89
0.004000 0.015 33.10 2.97
0.004200 0.015 33.91 3.04
0.004400 0.015 34.71 3.11
0.004600 0.015 35.49 3.18
0.004800 0.015 36.26 3.25
0.005000 0.015 37.00 3.32
0.005200 0.015 37.74 3.38
0.005400 0.015 38.46 3.45
0.005600 0.015 39.16 3.51
0.005800 0.015 39.85 3.57
0.006000 0.015 40.54 3.64
0.006200 0.015 41.21 3.70
0.006400 0.015 41.87 3.76
0.006600 0.015 42.51 3.81
0.006800 0.015 43.15 3.87
0.007000 0.015 43.78 3.93
0.007200 0.015 44.40 3.98

Water Surface Elevation

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

Project Description
Project File
Worksheet
Flow Element
Method
Solve For

Constant Data

n:\980098\hydro\haestad\local s1. 1m2
Wigwam Local St 6" Curb
Irregular Channel
Manning's Formula
Discharge

0.50 ft

06/06/00

110:21:47 AM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666
FlowMaster v5.13

Page 1 of 3



I Table

I
Rating Table for Irregular Channel

Rating Table

I
Channel

Slope Wtd. Mannings Discharge Velocity

(ft/lt) Coefficient (cfs) (ft/s)

I 0.007400 0.015 45.02 4.04

0.007600 0.015 45.62 4.09

0.007800 0.015 46.22 4.15

I 0.008000 0.015 46.81 4.20

0.008200 0.015 47.39 4.25

0.008400 0.015 47.96 4.30

I 0.008600 0.015 48.53 4.35

0.008800 0.015 49.09 4.40

0.009000 0.015 49.65 4.45

I
0.009200 0.015 50.19 4.50

0.009400 0.015 50.74 4.55

0.009600 0.015 51.27 4.60

I
0.009800 0.015 51.81 4.65

0.010000 0.015 52.33 4.69

0.010200 0.015 52.85 4.74

I
0.010400 0.015 53.37 4.79

0.010600 0.015 53.88 4.83

0.010800 0.015 54.38 4.88

0.011000 0.015 54.89 4.92

I 0.011200 0.015 55.38 4.97

0.011400 0.015 55.87 5.01

0.011600 0.015 56.36 5.06

I 0.011800 0.015 56.85 5.10

0.012000 0.015 57.33 5.14

0.012200 0.015 57.80 5.18

I 0.012400 0.015 58.27 5.23

0.012600 0.015 58.74 5.27

0.012800 0.015 59.21 5.31

I 0.013000 0.015 59.67 5.35

0.013200 0.015 60.12 5.39

0.013400 0.015 60.58 5.43

I 0.013600 0.015 61.03 5.47

0.013800 0.015 61.48 5.51

0.014000 0.015 61.92 5.55

I
0.014200 0.015 62.36 5.59

0.014400 0.015 62.80 5.63

0.014600 0.015 63.23 5.67

I
0.014800 0.015 63.66 5.71

0.015000 0.015 64.09 5.75

0.015200 0.015 64.52 5.79

I
0.015400 0.015 64.94 5.83

0.015600 0.015 65.36 5.86

0.015800 0.015 65.78 5.90

I
0.016000 0.015 66.19 5.94

0.016200 0.015 66.61 5.97

06/06/00 FlowMaster v5.13

I
10:21:47 AM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 Page 2 of 3



Table
Rating Table for Irregular Channel

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

Rating Table

Channel

Slope

(tt/tt)

0.016400
0.016600
0.016800
0.017000
0.017200
0.017400
0.017600
0.017800
0.018000
0.018200
0.018400
0.018600
0.018800
0.019000
0.019200
0.019400
0.019600
0.019800
0.020000

Wtd. Mannings

Coefficient

0.015
0.015
0.015
0.015
0.015
0.015
0.015
0.015
0.015
0.015
0.015
0.015
0.015
0.015
0.015
0.015
0.015
0.015
0.015

Discharge

(cfs)

67.02
67.42
67.83
68.23
68.63
69.03
69.43
69.82
70.21
70.60
70.99
71.37
71.75
72.13
72.51
72.89
73.26
73.64
74.01

Velocity

(ftls)

6.01
6.05
6.08
6.12
6.16
6.19
6.23
6.26
6.30
6.33
6.37
6.40
6.44
6.47
6.50
6.54
6.57
6.61
6.64

06/06/00

110:21:47 AM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755·1666

FlowMaster v5.13
Page 3 of 3



Table
Rating Table for Irregular Channel

Input Data
Minimum Maximum Increment

Channel Slope 0.002000 0.010000 0.000200 ftItt

Rating Table
Channel

Slope Wtd. Mannings Discharge Velocity
(ttltt) Coefficient (cfs) (ft/s )

0.002000 0.015 21.80 1.74
0.002200 0.015 22.86 1.82
0.002400 0.015 23.88 1.90
0.002600 0.015 24.85 1.98
0.002800 0.015 25.79 2.06
0.003000 0.015 26.70 2.13
0.003200 0.015 27.57 2.20
0.003400 0.015 28.42 2.27
0.003600 0.015 29.24 2.33
0.003800 0.015 30.05 2.40
0.004000 0.015 30.83 2.46
0.004200 0.015 31.59 2.52
0.004400 0.015 32.33 2.58
0.004600 0.015 33.06 2.64
0.004800 0.015 33.77 2.69
0.005000 0.015 34.46 2.75
0.005200 0.015 35.15 2.80
0.005400 0.015 35.82 2.86
0.005600 0.015 36.47 2.91
0.005800 0.015 37.12 2.96
0.006000 0.015 37.75 3.01
0.006200 0.015 38.38 3.06
0.006400 0.015 38.99 3.11
0.006600 0.015 39.60 3.16
0.006800 0.015 40.19 3.21
0.007000 0.015 40.78 3.25
0.007200 0.015 41.36 3.30

Water Surface Elevation

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

Project Description
Project File
Worksheet
Flow Element

Method
Solve For

Constant Data

n:\980098\hydro\h aestad\local sUm2
Wigwam Creek Parkway
Irregular Channel
Manning's Formula
Discharge

0.50 ft

06/21/00I 09:57:47 AM Haestad Methods. Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666
FlowMaster v5.13

Page 1 of 2



Table
Rating Table for Irregular Channel

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

Rating Table

Channel

Slope

(ft/ft)

0.007400
0.007600
0.007800
0.008000
0.008200
0.008400
0.008600
0.008800
0.009000
0.009200
0.009400
0.009600
0.009800
0.010000

Wtd. Mannings

Coefficient

0.015
0.015
0.015
0.015
0.015
0.015
0.015
0.015
0.015
0.015
0.015
0.015
0.015
0.015

Discharge

(cfs)

41.93
42.49
43.05
43.59
44.14
44.67
45.20
45.72
46.24
46.75
47.26
47.76
48.25
48.74

Velocity

(ft/s)

3.34
3.39
3.43
3.48
3.52
3.56
3.60
3.65
3.69
3.73
3.77
3.81
3.85
3.89

06/21/00I 09:57:47 AM Haestad Methods. Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666

FlowMasler v5.13
Page 2 012
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APPENDIXB

Catch Basin and Depressed Curb
Calculation

C!L



I
I
I
I
I

WIGWAM CREEK (98·0098-07)
STORM DRAIN #1

CATCH BASIN CALCULATIONS

CP- 10 - CATCHBASINNO.(s) 1-1-1

Using combination curb inlet/grated inlet - sump condition calculation of total interception capacity is based on the combined grate inlet
and curb inlet interception capacity.

Compute "sump" condition interception capacity for grated inlet portion; weir flow:

Qig = CwPd"1.5. Cg (Weir Flow Eqn, Eqn. 3.17)I
QIO @CP-IO = 29 cfs

I
I

Qig = Amount ofStreet Flow Intercepted (cfs)
Cwg = Weir Coefficient for Grate = 3.0
P =Perimeter of Grate (Minus side along curb) =
d =Ponding Depth at Curb = 0.67 ft
Cg =Clogging Factor Applied to Qi (per Table 3.2)

Qig = ( 3.0)· (5.32 ). ( 0.67 )"1.5*( 0.65)

1.65 + 1.65

5.69

+ 2.02

0.65

5.7 cfs

= 5.32 ft

I
I
I
I

Compute "sump" condition interception capacity for curb inlet; weir flow:

Qic =Cw (L + 1.8w)d"1.5 * Cc (Weir Flow Eqn, Eqn. 3.8)

Qic =Amount of street flow caught by an inlet (cfs)
Cwc = Weir Coefficient for Curb Inlet = 2.3
L = Length of Curb Opening (ft)
W = Width of Depressed Gutter [inch], [ft] = 17
Cc = Clogging Factor ( per Table 3.2 )
d =Ponding depth at curb = 0.67 ft

Calculate flow to be picked up = ( 29.0 ) - (5.7 ) = 23.3 cfs

Estimate Required Length of Curb Opening

0.65
1.42

I
Qic J -1.8 * W =

Cc*Cw*dI.S J [_-,-----=23~.3:....-:C::::fS:...,-.,..,----'] - (1.8)*(
0.65 * 2.3 * 0.67 I.S =.J

1.42 ) = 25.9 ft

Design scupper interception capacity >= required capacity of the QIO in the street at CP -10

For Design: For catch basins(s) use double wing MAG Std Detail No. 533-1, total curb opening, Ll =
u=I

I
I
I
I

+

So: Total flow intercepted = (29 cfs ) I

MCFCD Volume II Hydraulics, Reference 2

= 29 cfs @CP-IO

17- ft
10 ft

I
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WIGWAM CREEK (980098·07)
STORM DRAIN #2

CATCH BASIN CALCULATIONS

CP - 31 - CATCH BASIN NO.(s) 1-2-1,1-2-2

Using combination curb inlet/grated inlet - sump condition calculation of total interception capacity is based on the combined grate inlet
and curb inlet interception capacity.

Qig =CwPdA1.5 * Cg (Weir Flow Eqn, Eqn. 3.17)

Compute "sump" condition interception capacity for grated inlet portion; weir flow:I
I

QIO@CP-31 = (10 cfs 12= 5.0 cfs (per half street)

I
I
I

Qig = Amount of Street Flow Intercepted (cfs)
Cwg = Weir Coefficient for Grate = 3.0
P = Perimeter of Grate (Minus side along curb) =
d =Ponding Depth at Curb = 0.67 ft
Cg = Clogging Factor Applied to Qi (per Table 3.2)

Qig = ( 3.0) * (5.32 ) * ( 0.67 )A1.5*( 0.65)

Compute "sump" condition interception capacity for curb inlet; weir flow:

1.65 + 1.65

5.69

+ 2.02

0.65

5.7 cfs

5.32 ft

I

Qic = Cw (L + 1.8w)dA 1.5 * Cc (Weir Flow Eqn, Eqn. 3.8)

Qic =Amount of street flow caught by an inlet (cfs)
Cwc = Weir Coefficient for Curb Inlet = 2.3
L =Length of Curb Opening (ft)
W = Width of Depressed Gutter [inch] , [ft] = 17
Cc = Clogging Factor ( per Table 3.2 )
d = Ponding depth at curb = 0.67 ft

0.65
1.42

Estimate Required Length of Curb OpeningI
Calculate flow to be picked up = ( 5.0 ) - (5.7 ) = -0.7 cfs

I
Qic J -1.8 * W =

Cc*Cw*dI.5 J [
__--=--O.:..:..7__,...,-~ - (1.8)*(

0.65 * 2.3 * 0.67 1.5 =.J
1.42 ) = 0.0 ft

Design scupper interception capacity >= required capacity of the QI0 in the half street at CP -31

For Design: For catch basins(s) use single wing MAG Std Detail No. 533-1, total curb opening, L = 3' ft

I
I
I
I
I
I

So: Total flow intercepted =( 5 cfs ) 2

MCFCD Volume II Hydraulics. Reference 2

~:\9S0ll98'i{YDRO'UYIlJS'SD2WK4

=10 cfs@CP-31

"""'000
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WIGWAM CREEK (98·0098-07)
STORM DRAIN #3

CATCH BASIN CALCULAnONS

CP- 26 - CATCHBASINNO.(s) 1-3-1.1-3-2

"Bow-by" Cateb Basin Interception Capacity

I Q1O@CP- 26 19 cfs 12 9.5 cfs (per half street)

I Qd = Qdesign = 9.5 cfs,
D = Depth of flow = 0.47 ft

street slope = 0.25 %

6.90

2 inch (depression)!
0.020 ftlft

I
I

a)

b)

W = Width of Depressed Guller [inch] • [ft] =
T = Spread = 23.8 ft
wrr = 1.42 I 23.8 0.059

Sw' = Cross-slope of guller section =
Sx = Pavement cross-slope =
Sw = Sw' + Sx = 0.138
Sw/Sx = 0.138 I 0.020

17 1.42

17 inch 0.118 ftlft

0.15 (Fig. 3.23)

I
c)

d)

Eo=

Se = Sx + Sw'*Eo
=0 0.020
=0 0.038

+ ( 0.118 )*( 0.15)

E = Efficiency of Inlet
= l-(1-IJLt)1\1.8 (Eqn 3.5)
= 1-(1- 13 I 28.4 )"1.8
= 1-(1- 0.46 )"1.8
= I_ ( 0.54)A1.8
= 1- ( 0.33)

0.67

9.5 cfs - 6.4 cfs ) * 2 = 6.3 cfs

So: Total flow-by @ CP - 26

Bow-by = Qd - Qintercepted = (

6.40 cfs

For Design

6.37 cfs

Use single wing MAG Std Detail No. 533-1.

Lt= 10 it
Total Opening Length = 13 ft

(for the lO-year flow)

9.5 cfs * 0.67

(Fig. 3.20)
22.7 ft * 1.25 = 28.4 ft

12.8 cfs @ CP - 26

6.3 cfs

6.4 cfs)*2=

Bow intercepted = Q*E =

Qd = 9.5 cfs
Lt = 22.7 ft
Adjust for clogging =

1)

g)

h)

e)

Total flow intercepted =
I

I
I

I

I

I MCR:D Volume II Hydraulics. Reference 2

I
I
I
I
I
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Cross Section at CP-26
Cross Section for Irregular Channel

I
I

Project Description

Project File

Worksheet
Flow Element

Method

Solve For

n:\980098\hyd ro\haestad\local st.fm2

Wigwam Creek Parkway

Irregular Channel

Manning's Formula

Water Elevation

80.070.060.0

-, , r -.

.. 1 f '

40.0 50.0
Station (ft)

30.0

0.015

0.002000 ftlft
0.47 ft

19.00 cfs

20.0

• • I • , •.. - - - .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. - ..· . . . , .

· . . ... .. .. .. .. .. .. .. .. - - - ..

10.0

~ .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. - - .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. ..
I • • I • •

0.0 L-__L- L- _

0.0

0.2 ... - .

0.1 .. - ..

0.4 .....

0.5 ....

c
.~ 0.3-('(l
>
Ql

W

Wtd. Mannings Coefficient

Channel Slope
Water Surface Elevation

Discharge

Section Data

I

I
I

I

I
I

I

I
I

I
I
I
I
I

06/23/00I 01:34:10 PM Haestad Methods. Inc 37 Brookside Road Waterbury, CT 06708 (203) 755-1666

FlowMaster v5.13
Page 1 of 1
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WIGWAM CREEK (98-0098-07)
STORM DRAIN #4

CATCH BASIN CALCULATIONS

CP - 30 - CATCH BASIN NO.(s) 1-4-1,1-5-1

Using combination curb inlet/grated inlet - sump condition calculation of total interception capacity is based on the combined grate inlet and
curb inlet interception capacity.

Qig = CwPd"1.5 * Cg (Weir Flow Eqn, Eqn. 3.17)

Qig = Amount of Street Flow Intercepted (cfs)
Cwg = Weir Coefficient for Grate = 3.0

P = Perimeter of Grate (Minus side along curb) = 1.65 + 1.65 + 2.02 = 5.32 ft

d = Ponding Depth at Curb = 0.67 ft
Cg = Clogging Factor Applied to Qi (per Table 3.2) 0.65

Qig= 3.0 )*( 5.32 )*( 0.67 )"1.5*( 0.65 ) 5.69 - 5.7 cfs

Compute "sump" condition interception capacity for grated inlet portion; weir flow:I
I
I
I

QlO@ CP- 30 = (21.2 cfs 12 = 10.6 cfs (per half street)

I
I
I

Compute "sump" condition interception capacity for curb inlet; weir flow:

Qic =Cw (L+ 1.8w)d"1.5 * Cc (Weir Flow Eqn, Eqn. 3.8)

Qic = Amount of street flow caught byan inlet (cfs)
Cwc =Weir Coefficient for Curb lnlet = 2.3
L = Length of Curb Opening (ft)
W = Width of Depressed Gutter [inch] , [ft] =
Cc = Clogging Factor ( per Table 3.2 )
d = Ponding depth at curb = 0.67 ft

17 1.42
0.65

Estimate Required Length of Curb Opening

Qic J-1.8 * W =
Cc*Cw*d1.S J

I
I

Calculate flow to be picked up = ( 10.6 ) - (5.7 ) = 4.9 cfs

[
__---'4~.9___.:·c~fs~,,____~ - (1.8)*(

0.65 * 2.3 * 0.67 1., J
1.42 ) = 3.4 ft

I
For Design: For catch basins(s) use no wing MAG Std Detail No. 533-1, total curb opening, L = 6 ft

Design scupper interception capacity >= required capacity of the QI0 in the half street at CP - 30

I
I
I
I
I

So: Total flow intercepted = (10.6 cfs ) 2

MCFCD Volume II Hydraulics. Reference 2

l"':'88009WfYDRCN..OJ'US\S~WK..\

= 21.2 cfs@CP·30
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WIGWAM CREEK (98-0098-07)
STORM DRAIN #6

CATCH BASIN CALCULAnONS

CP - 17 - CATCH BASIN NO.(s) 1-6-1

Using combination curb inlet/grated inlet - sump condition calculation of total interception capacity is based on the combined grate inlet
and curb inlet interception capacity.

Compute "sump" condition interception capacity for grated inlet portion; weir flow:

Qig = CwPd"1.5 * Cg (Weir Flow Eqn, Eqn. 3.17)I
QIO@CP-17 = 23 cfs

I
I
I
I
I
I

Qig =Amount of Street Flow Intercepted (cfs)
Cwg = Weir Coefficient for Grate = 3.0
P = Perimeter of Grate (Minus side along curb) = 1.65
d = Ponding Depth at Curb = 0.50 ft
Cg = Clogging Factor Applied to Qi (per Table 3.2)

Qig = ( 3.0) * (5.32 ) * ( 0.50 )"1.5*( 0.65)

Compute "sump" condition interception capacity for curb inlet; weir flow:

Qic = Cw (L + 1.8w)d"1.5 * Cc (Weir Flow Eqn, Eqn. 3.8)

Qic = Amount of street flow caught by an inlet (cfs)
Cwc = Weir Coefficient for Curb Inlet = 2.3
L = Length of Curb Opening (ft)
W = Width of Depressed Gutter [inch], [ft] = 17
Cc = Clogging Factor ( per Table 3.2 )
d = Ponding depth at curb = 0.50 ft

Calculate flow to be picked up = ( 23.0 ) - (3.7 ) = 19.3 cfs

Estimate Required Length of Curb Opening

+ 1.65

3.67

1.42
0.65

+

0.65

3.7

2.02

cfs

5.32 ft

I
Qic J -1.8 * W =

Cc*Cw*dI.5 J [---=-:-::---.:.1:..:,9.::::.3--,-=:Cf:.:.S::-:-.,..,.-~ - (1.8)*(
0.65 * 2.3 * 0.50 1.5 ~

1.42 ) = 34.0 ft

Design scupper interception capacity >= required capacity of the QIO in the street at CP -17

For Design: For catch basins(s) use double wing ~AG Std Detail No. 533-1, total curb opening, LI =
L2=I

I
I
I
I
I

So: Total flow intercepted =(23 cfs) I

MCFCD Volume II Hydraulics, Reference 2

=23 cfs@CP-17

17 ft
17 ft
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Wigwam (980098-02)
SCUPPER CALCULATIONS

CP - 5 - SCUPPER NO.(s) 1

Using inlet - sump condition calculation of total interception capacity.

I
QlO@CP- 5 = 27 cfs

I
Compute"sump" condition interception capacity for curb inlet; weir flow:

Qi =Cw (L + 1.8w)dl\1.5 * Cc (Weir Flow Eqn. Eqn. 3.8) •

I
I

Cw = Weir Coefficient for Curb Inlet = 2.3
Lt =Length of Curb Opening (ft)

W =Width of Depressed Gutter [inch] , [ft] =
Cc = Clogging Factor ( per Table 3.2 )
d = Ponding depth at curb = 0.50 ft
Qi = Amount of street flow caught by an inlet (cfs)

17 = 1.42
= 0.80

I
Estimate Required Length of Curb Opening

L =~ Qi J -1.8 * W = [ 27.0 efs J -(1.8)*( 1.42 ) = 39.0 ft
l Cc * Cw * d 1.5 J 0.80 * 2.3 * 0.50 1.5 J

I
I

For Design: For scupper(s) use MAG Std Detail No. 206.2 - total curb opening, Lt =

Design scupper interception capacity >= required capacity of the Q10 in the street at CP - 5

40 ft

I
I
I
I
I
I
I
I

• MCFCD Volume II Hydraulics, Reference 2

N:'680098VIYDRO'l.(ffUs\sCI WK4 041031200'
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Wigwam (980098·02)
SCUPPER CALCULATIONS

CP - 19 - SCUPPER NO.(s) 2

Using inlet - sump condition calculation of total interception capacity.

I
QlO @CP- 19 = 9 cfs

Qi = Cw (L + 1.8w)d"1.5 * Cc (Weir Flow Eqn, Eqn. 3.8)

Compute "sump" condition interception capacity for curb inlet; weir flow:

I
I
I

Cw =Weir Coefficient for Curb Inlet = 2.3
Lt =Length of Curb Opening (ft)
W =Width of Depressed Gutter [inch] ,[ft] =
Cc =Clogging Factor ( per Table 3.2 )
d = Ponding depth at curb = 0.50 ft
Qi = Amount of street flow caught by an inlet (cfs)

17 = 1.42
= 0.80

I
Estimate Required Length of Curb Opening

L = I Qi l -1.8 * W = [ 9.0 cfs J-(1.8)*( 1.42 ) = 11.3 ft
l Cc * Cw * d 1.5 J 0.80 * 2.3 * 0.50 1.5

I
I

For Design: For scupper(s) use MAG Std Detail No. 206.2 - total curb opening, Lt =

Design scupper interception capacity >= required capacity of the QlOin the street at CP - 19

12 ft

I
I
I
I
I
I
I
I

• MCFCD Volume IT Hydraulics, Reference 2

N:'980098\I-IYDRO\I.cmJS'SCl.WK4 MmnOOI
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Wigwam (980098-02)
SCUPPER CALCULATIONS

CP - 18 - SCUPPER NO.(s) 3

Using inlet - sump condition calculation of total interception capacity.

I
QI0 @ CP- 18 = 5 cfs

I
Compute "sump" condition interception capacity for curb inlet; weir flow:

Qi = Cw (L + 1.8w)d1\1.5 * Cc (Weir Flow Eqn, Eqn. 3.8)

I
I

Cw = Weir Coefficient for Curb Inlet = 2.3
Lt =Length of Curb Opening (ft)
W = Width of Depressed Gutter [inch] , [ft] =
Cc =Clogging Factor ( per Table 3.2 )
d = Ponding depth at curb = 0.50 ft
Qi = Amount of street flow caught by an inlet (cfs)

17 = 1.42
= 0.80

I
Estimate Required Length of Curb Opening

L =[Qi ] - 1.8 * W = [ 5.0 cfs J-(1.8)*( 1.42 ) = 5.1 ft
Cc * Cw * d 1.5 J 0.80 * 2.3 * 0.50 1.5

I
I

For Design: For scupper(s) use MAG Std Detail No. 206.2 - total curb opening, Lt =

Design scupper interception capacity >= required capacity of the QlOin the street at CP - 18

6 ft

I
I
I
I
I
I
I
I

• MCFCD Volume II Hydraulics, Reference 2

N:\9~OO9g\HYDR()',I.on.1S\SC3.WK4
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Wigwam (980098-02)
SCUPPER CALCULATIONS

CP - 21 - SCUPPER NO.(s) 4

Using inlet - sump condition calculation of total interception capacity.

I
Q10@ CP- 21 = 7 cfs

Compute "sump" condition interception capacity for curb inlet; weir flow:

Qi =Cw (L + 1.8w)dA 1.5 *Cc (Weir Flow Eqn, Eqn. 3.8) •I
I
I

Cw =Weir Coefficient for Curb Inlet = 2.3
Lt = Length of Curb Opening (ft)
W =Width of Depressed Gutter [inch] , [ft] =
Cc =Clogging Factor ( per Table 3.2) •
d = Ponding depth at curb = 0.50 ft
Qi = Amount of street flow caught by an inlet (cfs)

17 = 1.42
= 0.80

I
Estimate Required Length of Curb Opening

L =r Qi J -1.8 *W = [ 7.0 cfs l -(1.8)*( 1.42 ) = 8.2 ft
L Cc * Cw * d 1.5 J 0.80 * 2.3 * 0.50 1.5 J

I
I

For Design: For scupper(s) use MAG Std Detail No. 206.2 - total curb opening, Lt =

Design scupper interception capacity >= required capacity of the Q10 in the street at CP -21

10 ft

I
I
I
I
I
I
I
I

• MCFCD Volume IT Hydraulics, Reference 2

N:\9S0093\H'YDRQlLanJS\SC4.WK4
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Wigwam (980098-02)
SCUPPER CALCULATIONS

CP - 12 - SCUPPER NO.(s) 5

Using inlet - sump condition calculation of total interception capacity.

Compute "sump" condition interception capacity for curb inlet; weir flow:

I
I

QlO @ CP- 12 = (14 cfs 12= 7.0 cfs (pe

I
I
I
I

Qi =Cw (L + 1.8w)dA 1.5 * Cc (Weir Flow Eqn, Eqn. 3.8)

Cw = Weir Coefficient for Curb Inlet = 2.3
Lt =Length of Curb Opening (ft)
W = Width of Depressed Gutter [inch], [ft] = 17 = 1.42
Cc =Clogging Factor ( per Table 3.2 ) = 0.80
d = Ponding depth at curb = 0.67 ft
Qi =Amount of street flow caught by an inlet (cfs)

Estimate Required Length of Curb Opening

L = f Qi . J-1.8 * W = [ 7.0 cfs J-(1.8)*( 1.42 ) = 4.4 ft
l Cc * Cw * d 1.5 J 0.80 * 2.3 * 0.67 1.5

I
For Design: For scupper(s) use MAG Std Detail No. 206.2 - total curb opening, Lt = 10ft

I
I
I
I
I
I
I
I

Design scupper interception capacity >= required capacity of the QlOin the half street at CP - 12

• MCFCD Volume II Hydraulics, Reference 2

I lM.<>3I2OOl
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APPENDIXC

Storm Drain Calculations

CYL



- - - - - - - - - - - - - - - - - - -
Wigwam Creek - Parcel & Job # (98-0098-07) - Analysis for Proposed Storm Drain #1

Storm Drain Capacity Calculation Record

Head Loss Variables
Bend Loss, Kb (90 degrees) =
Expansion Loss, Ke =
Shape Adjustment, Cs =

1.04
0.35
0.50

Pipe ID 10utlet Invert Inlet Invert

ID

ev.
Inlet

30.96

26.49

ev.
Outlet
30.69

26.49

hf (ft) Jan hm (ft)

4.200 1.2 5.02

\.2

HEAD LOSS CALCULATION

S (ftlft) D (in)

0.0091 18

eng
(ft)

55

STORM DRAIN DESIGN DATA

25.5025.00P-I

Inlet

CB#I-I-I

0-1

N:1980098\HYDROILOTUSISDTBLE1.WK4 06128/2000
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Wigwam Creek· Parcel & Job # (98·0098·07) • Analysis for Proposed Storm Drain #2

Storm Drain Capacity Calculation Record

Head Loss Variables
Bend Loss, Kb (90 degrees) =
Expansion Loss, Ke =
Shape Adjustment, Cs =

1.04
0.35
0.50

Pipe ID IOutlet Invert Inlet Invert

ID HEAD LOSS CALCULATION

u hf (ft) km hm(ft)
ev. ev.

(efs) Outlet Inlet
6.3 0.130 1.2 0.15 32.26 32.41

6.6 0.240 1.2 0.60 31.54 32.14

1.2 31.30 31.30

S (fUft) D (in)

0.0036 18

0.0040 18

eng
(ft)

56

25

STORM DRAIN DESIGN DATA

30.30

30.00

30.10

29.90

P-2

P-I

Inlet

CB#I-2-2

CB#I-2-1

0-1

N:\9BOO9B\HYDRO\LOTUS\SDTBLE2.WK4 0612812000



- - - -_ .. _--- - - - - - - - - -
Wigwam Creek - Parcel & Job # (98-0098-07) - Analysis for Proposed Storm Drain #3

Storm Drain Capacity Calculation Record

Head Loss Variables
Bend Loss, Kb (90 degrees) = 1.04
Expansion Loss, Ke = 0.35
Shape Adjustment, Cs = 0.50

ID I STORM DRAIN DESIGN DATA HEAD LOSS CALCULATION

Inlet PipeID Outlet Invert Inlet Invert
eng

S (ftlft) D (in) u hf(ft) km hm(ft)
ev. ev. epth (gl uep

(ft) (cfs) Outlet Inlet Outlet Inlet
CB#3 P-6 33.34 33.44 25 0.0040 18 6.6 0.060 1.2 0.15 35.70 35.84 2.36 2.40

CB#4 P-5 33.34 33.44 35 0.0029 18 5.6 0.080 1.2 0.15 35.72 35.87 2.38 2.43

J-l P-4 32.58 33.24 330 0.0020 24 10.1 0.640 1.2 0.22 35.42 35.64 2.84 2.40

MH#1 P-7 32.20 32.48 140 0.0020 24 10.1 0.270 1.2 0.00 34.77 34.77 2.57 2.29

0-1 1.2 34.50 34.50 34.50 34.50

N:1980098IHYDRO\LOTUS\SDTBLE3.WK4 06/28/2000
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Wigwam Creek· Parcel & Job # (98-0098-07) - Analysis for Proposed Storm Drain #4

Storm Drain Capacity Calculation Record

Head Loss Variables
Bend Loss, Kb (90 degrees) =
Expansion Loss, Ke =
Shape Adjustment, Cs =

1.04
0.35
0.50

Pipe ID IOutlet Invert Inlet Invert

ID

ev.
Outlet
35.20

34.79

hf (ft) kIn hm (ft)

0.410 1.2 0.67

1.2

HEAD LOSS CALCULATION

S (ft/ft) D (in)

0.0025 18

eng
(ft)

40

STORM DRAIN DESIGN DATA

32.5032.40P-I

Inlet

CB#I-4-1

0-1

N:\980098\HYDRO\LOTUS\SDTBLE4.WK4 06/2812000



- - - - - - - '- - -'- - - - - - - ,- -
Wigwam Creek· Parcel & Job # (98·0098·07) • Analysis for Proposed Storm Drain #5

Storm Drain Capacity Calculation Record

Head Loss Variables
Bend Loss. Kb (90 degrees) =
Expansion Loss. Ke =
Shape Adjustment, Cs =

1.04
035
0.50

Pipe ID IOutlet Invert Inlet Invert

ID

ev.
Inlet

35.25

34.22

ev.
Outlet
34.58

34.22

bf (ft) Ian bm (ft)

0.360 1.2 0.67

1.2

HEAD LOSS CALCULATION

S (ftlft) D (in)

0.0029 18

,eng
(ft)

35

STORM DRAIN DESIGN DATA

32.5032.40P-I

Inlet

CB#I-5-1

0-1

N:\980098\HYDRO\LOTUS\SDTBLE5,WK4 06128/2000
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Wigwam Creek - Parcel & Job # (98-0098-07) • Analysis for Proposed Storm Drain #6

Storm Drain Capacity Calculation Record

Head Loss Variables
Bend Loss. Kb (90 degrees) =
Expansion Loss, Ke =
Shape Adjustment, Cs =

1.04
0.35
0.50

Pipe ID IOutlet Invert Inlet Invert

ID HEAD LOSS CALCULATION

hf (ft) kID hm(ft)
ev. ev.

Outlet Inlet
0.560 1.2 1.00 33.06 33.85

J.2 32.50 32.50

S (ftlft) D (in)

0.0324 24

eng
(ft)

54

STORM DRAIN DESIGN DATA

30.3528.60P-I

Inlet

CB#I-6-1

0-1

N:1980098IHYDROILOTUSISDTBLE6.WK4 02127/2001



- - - - - - -- - - - - - - - - - - -
Pavement thickness [ft] = 0.80

Wigwam Creek - Phase 1 Job # (98-0098-07) - Analysis for Proposed Storm Drain #1

D-Load Calculations

Pipe
Pipe Size, Cover From Top of Pipe to Pavement Cover FromStorm Drain System # RGRCP Pavement Surface or D-Load Class ** Comments

Segment ID [in] Ground Elevation [ft] * Section [ft] Subgrade [ft]

SD# 1 P-l 18 2.00 -- 1.79 1250 CL. III ****

Notes:

* Minimum cover for pipe.

** Minimum class for pipes under roadways is Class III.

*** If minimum cover is < 1.0', then use Class V pipe.

N:1980098IHYDROILOTUSID_LOAD1.WK4 06128/2000



- - - - - - - - - - - - - - - -- - -
Wigwam Creek - Phase 1 Job # (98-0098-07) - Analysis for Proposed Storm Drain #2

D-Load Calculations

Pavement thickness [ft] = 0.80

Pipe
Pipe Size, Cover From Top of Pipe to Pavement Cover FromStorm Drain System # RGRCP Pavement Surface or D-Load Class ** CommentsSegmentID [in] Ground Elevation [ft] * Section [ft] Subgrade [ft]

SD# 2 P-2 18 1.25 0.80 0.24 D-load> 3000 CL. V ***
P-l 18 1.50 -- 1.29 1750 CL.IV ****

Notes:

* Minimum cover for pipe.

** Minimum class for pipes under roadways is Class III.

*** If minimum cover is < 1.0', then use Class V pipe.

N:1980098I11YDROILOTUSID_LOAD2.WK4 0612812000



- - - - - - -- - - - - - - - - - - -
Wigwam Creek - Phase 1 Job # (98-0098-07) - Analysis for Proposed Storm Drain #3

D-Load Calculations

Pavement thickness [ft] = 0.80

Pipe
Pipe Size, Cover From Top of Pipe to

Pavement Cover From
Storm Drain System # RGRCP Pavement Surface or D-Load Class ** Comments

Segment ID [in] Ground Elevation [ft] * Section [ft] Subgrade [et]

SD# 3 P-4 18 1.62 0.80 0.61 D-Ioad> 3000 CL.V ***.
P-3 18 1.66 0.80 0.65 D-Ioad> 3000 CL. V ***
P-2 24 1.88 0.80 0.87 D-Ioad> 3000 CL.V ***
P-l 24 1.70 -- 1.49 1500 CL.IV ****

Notes:

* Minimum cover for pipe.

** Minimum class for pipes under roadways is Class 1lI. Also, see Required "D" Load For RGRCP table in Appendix D.

*** If minimum cover is < 1.0', then use Class V pipe.

N:1980098IHYDROILOTUSID_LOAD3.WK4 06128/2000



- - - - - - - - - - - - - - - - - - -
Pavement thickness [ft] = 0.80

Wigwam Creek - Phase 1 Job # (98-0098-07) - Analysis for Proposed Storm Drain #4,5

D-Load Calculations

Pipe
Pipe Size, Cover From Top of Pipe to

Pavement Cover From
Storm Drain System # RGRCP Pavement Surface or D-Load Class ** Comments

SegmentID [in] Ground Elevation [ft] * Section [ft] Subgrade [ft]

SD# 4,5 P-I 18 1.50 -- 1.29 1750 CL.IV ****

Notes:

* Minimum cover for pipe.

** Minimum class for pipes under roadways is Class III.

*** If minimum cover is < 1.0', then use Class V pipe.

N:\980098IHYDROILOTUSID_LOAD4.WK4 0612812000
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- - - - - - - - - - - - - - - - - - -
Wigwam Creek

(98-0098-02)
Retention Basin Volume Calculations

Weighted (1) Precip. Volume Required (2) Volume Provided (3)
Area Area C 100-yr. 2-hr (acre' ft) (acre' ft)

ID (acres) value (inches) Volume Cum. Ret. Basin Depth Bot. Area Top Area Volume
A C P VreQ Vcum ID d (ft) Ab (ac) At (ac) Vo

Area 1 13.32 0.69 2.60 1.97 Rl 3.0 1.75 2.77 6.78
Area 2 13.38 0.69 2.60 1.98 R2 3.0 0.31 0.68 1.49
Phase 2 25.42 0.69 2.60 3.77 7.72 R3 3.0 0.67 1.64 3.47

R4 3.0 0.08 0.51 0.89

Totals 52.12 7.72 7.72 11.73

Note:
(1) C value = 0.69 residential areas
(2) Vreq = A x C x P/12 per Reference 2.
(3) Vp = (Ab + At)/2 x d

N:\980098\HYDRO\LOTUS\RE1VOL.WK4 02/26/2001



I
Wigwam Creek

(98·0098·02)
Equilizer Pipe Calculations (Renention Basins R·1 and R·2)

Vp = 1.49 acre-ft (Appendix D)

V = Vreq - Vp = 3.55-1.49 = 2.06 acre-ft

3) Excess Volume from Retention Basin R-2I

1) Retention Volume Required for Retention Basin R-2

Vreq = 3.55 acre-ft (Appendix D)I 2) Retention Basin R-2 Volume ReqUired;

I
I

I 4) Area contrtbuted to Retention (Excess Volume)

A= V/CP = 2.06/0.65'"2.6 = 14.6 acres

I 5) Assume 1100 = 5 inches per hour

Q = CiA = 0.65'"5'"14.6 = 47.5 cfs

I
I
I
I
I
I
I
I
I
I
I
'~8\HYDRO\wruS\E9UII.WK4 06/28/2000
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Culvert Designer/Analyzer Report
Equilizer Pipe for R1 and R2

S2 Depth, Downstream 1.41 ft
Steep Normal Depth 1.41 ft

Supercritical Critical Depth 1.57 It
7.25 IUs Critical Slope 0.004347 fUlt

Component:Culvert-1

I Culvert Summary

Computed Headwater Elevation

I
Inlet Control HW Elev

Outlet Control HW Elev

Headwater Depth! Height

I Grades

Upstream Invert

I
Length

Hydraulic Profile

Prolile

I Slope Type

Flow Regime

Velocity Downstream

I Section

Section Shape

I
Section Material

Section Size

Number Sections

I Outlet Control Properties

Outlet Control HW Elev

Ke

I Inlet Control Properties

32.81 It

32.60 ft

32.81 It

0.84

30.30 ft

80.00 It

Circular

Concrete

36 inch

2

32.81 It

0.50

Discharge

Tailwater Elevation

Control Type

Downstream Invert

Constructed Slope

Mannings Coefficient

Span

Rise

Upstream Velocity Head

Entrance Loss

47.50 cIs

N/A ft

Outlet Control

29.80 It

0.006250 fUlt

0.013

3.00 It

3.00 It

0.62 It

0.31 ft

I
Inlet Control HW Elev

Inlet Type

K

M

I ~

I
I
I
I

32.60 It

Square edge w!headwall

0.00980

2.00000

0.03980

0.67000

Flow Control

Area Full

HDS 5 Chart

HDS 5 Scale

Equation Form

Unsubmerged

14.1 ft2

1

1

1

I
n:\980098\hydro\haestad\equil ize. cvm

106/28/00 07:43:21 AM © Haestad Methods. Inc.
Coe & Van Loo Consultants

37 Brookside Road Waterbury. cr 06708 USA (203) 755-1666

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

Page 2 of 2



- - - - - - - - - - - - - - - - - - -
Wigwam Creek

Job # (98-0098-07)
Retention Basin Drain Time and Bleedoff Pipe Calculations

Retention Bottom Volume Percolation Drain Need Volume Required to Slope of Aowrate Required to Size of Bleed-off Pipe
Basin Area Required Rate (I) Time (2) Bleed-off Pipe (3) Drain By Bleed-off Pipe (4) Bleed-off Pipe Drain Within 36 hrs (5) Bleed-off Pipe Flowrate Capacity

lD (ft"2) (ft"3) (ft"3/hr/ft"2) (hr) (ft"3) (ftlft) (cfs) (in) (cfs)

R-I 76,230 235,660 0.010 618.3 Yes 221,939 0.010 1.71 10 2.37

R-3,R-4 32,670 81,457 0.010 498.7 . Yes 75,576 0.010 0.58 10 2.37

Notes:

(I )Conservative percolation value

(2) Drain Time= (Volume Required)/[0.5X(Percolation Rate))/(Bottom Area of Basin).

(3) Bleed-off is required if the drain time by basin itself exceeds 36 hours.

(4) (Volume To Be Drained By Bleed-of0= (Retention Volume Required)-(Volume To Be Drained By Basin ItselO

= (Retention Volume Required)-[0.5X(Percolation Rate)X36X(Bottom Area Of Basin»).
(5) Aowrate Required to Drain Basin Within 36 hrs = (Volume To Be Drained By Bleed-ofO/(36X3600).

N:\980098\HYDRO\LOTUs\DRN_RET.WK4 06/26/2000
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HEC·RAS Plan' gb River Greenbelt Reach' 1

Reach River Sla a Total MinCh EI W.S. Elev CrilW.S.· E.G.8eY. r,~ E.G. Slope • VelChnr~ FIOwAl8a - Too Widlh , Froude. Chi ,

(ets) (ltl (ltl ., (ft) (ItI (Mt) (fIlS) (SQfl).' ,'~ (ft) "".
1 3925 446.00 38.00 40.57 41.07 0.005493 5.82 82.39 50.61 072
1 3825 446.00 37.75 40.16 40.51 0.004881 5.00 98.47 73.79 0.67
1 3525 446.00 37.00 39.69 39.79 0.001203 2.61 185.35 121.72 0.34
1 3225 446.00 36.30 38.32 38.32 38.92 0.011252 632 74.39 66.05 0.97
1 3200 446.00 36.24 38.12 38.20 0.002072 2.19 206.44 223.39 0.39
1 2975 446.00 35.63 37.54 37.65 0.002863 2.65 170.18 175.72 0.47
1 2925 446.00 35.50 37.55 37.57 0.000490 1.16 386.13 360.65 020
1 2825 446.00 35.25 37.51 37.53 0.000406 1.19 37760 297.35 018
1 2725 446.00 35.00 37.42 37.47 0.000791 1.84 248.06 173.841 026
1 2525 446.00 3425 3658 37.08 0.006657 5.85 83.16 62.26 0.79
1 2325 446.00 33.50 36.16 36.32 0.001924 3.32 143.24 89.75 043
1 2225 44600 33.14 36.21 36.23 0.000203 1.18 392.43 200.13 0.14

1 2125 446.00 32.77 36.16 36.20 0.000330 1.66 282.12 128.58 0.19
1 2025 446.00 32.40 36.09 34.37 36.16 0.000489 2.26 222.14 99.11 0.23
1 2010 Culvert

1 1850 446.00 32.001 34.87 34.96 0.000976 2.50 185.71 100.48 0.31
1 1650 446.00 31.70 34.58 34.72 0.001494 3.16 151.02 85.05 0.38
1 1250 446.00 31.10 33.79 33.99 0.002272 3.70 130.34 81.51 0.46
1 1150 446.00 30.95 3380 33.85 0.000525 1.78 258.78 143.90 0.22
1 1050 446.00 3080 33.81 33.81 0.000095 0.78 579.92 293.45 0.10
1 950 446.00 30.65 33.80 33.81 0.000055 0.62 730.70 345.61 0.07
1 850 446.00 30.50 33.75 33.79 0.000367 1.70 277.63 133.60 0.19
1 7SO 446.00 30.35 33.67 33.74 0.000615 2.28 208.76 97.38 0.25
1 650 446.00 30.20 33.62 33.66 0.000474 2.05 232.22 104.40 0.22
1 550 446.00 30.00 33.59 33.84 0.000374 1.89 248.60 102.31 020
1 250 446.00 29.40 33.40 31.57 33.50 0.000578 2.66 189.90 76.65 0.26
1 248 Culvert

1 150 446.00 29.20 32.39 32.61 0.002483 3.90 125.06 62.56 0.43
1 50 446.00 29.00 32.09 32.36 0.002464 4.47 113.71 48.56 0.45
1 15 446.00 28.90 32.05 32.27 0.002013 4.09 127.38 55.88 0.41
1 0 446.00 28.80 32.00 30.75 32.23 0.002082 4.21 122.10 51.31 0.41
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Culvert Calculator Report
Greenbelt Culvert 248

Allowable HW Elevation

Computed Headwater Elevation

Inlet Control HW Elev

Outlet Control HW Elev

34.75 It Headwater Depthl Height 1.27

33.22 It Discharge 446.00 cIs

33.22 It Tailwater Elevation 0.00 It

33.20 It Control Type Inlet Control

1----------Hydraulic Profile

I, Grades

Upstream Invert 29.40 It Downstream Invert 29.20 It

Length 80.00 It Constructed Slope 0.002500 flIlt

Profile

Slope Type

Flow Regime

Velocity Downstream

M2

Mild

Subcritical

8.42 Itls

Depth, Downstream

Normal Depth

Critical Depth

Critical Slope

2.21 It

N/A It

2.21 It

0.003398 flIlt

I-s-e-c-ti-o-n------------------------------------------

I
Section Shape

Section Material

Section Size

Number Sections

Box

Concrete

8 x 3 It

3

Mannings Coefficient

Span

Rise

0.013

8.00 It

3.00 It

I_O_u_t_le_t_C_o_n_tr_o_1_P_ro_p_e_rt_ie_s _

Outlet Control HW Elev 33.20 It Upstream Velocity Head 0.92 It

Ke 0.50 Entrance Loss 0.46 It

I-I-nl-e-t-C-o-n-tr-o-Ip-r-o-p-e-rt-ie-s------------------------------------
Inlet Control HW Elev 33.22 It Flow Control N/A

I Inlet Type 90 and 15 • wingwall flares Area Full 72.0 It2

K 0.06100 HDS 5 Chart 8

M 0.75000 HDS 5 Scale 2

"

__C 0_.0_4_0_0_0 E_Q_U_a_t_io_n_F_o_r_m 1 _Y 0.80000

I
I
I
I
I

n:\980098\hydro\culvmst\greenbel. cvmI 03/07/01 07:57:45 AM © Haestad Methods, Inc.
Coe & Van Loo Consultants

37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666

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

Page 1 of 1
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Culvert Calculator Report
GreenBelt Culvert 2010

I

Solve For: Headwater Elevation

I Culvert Summary

Allowable HW Elevation

Computed Headwater Elevation

Inlet Control HW Elev

Outlet Control HW Elev

36.40 ft

36.19 ft

36.19 ft

36.18 ft

Headwater Depthl Height

Discharge

Tailwater Elevation

Control Type

1.27

446.00 cis

0.00 It

Inlet Control

I_G_r_a_de_s ~ _

Upstream Invert 32.37 ft Downstream Invert 32.09 It

Length 100.00 It Constructed Slope 0.002800 flIlt

1----------Hydraulic Prolile

I
Profile

Slope Type

Flow Regime

Velocity Downstream

M2 Depth. Downstream 2.21 ft

Mild Normal Depth 2.36 ft

Subc.ritical Critical Depth 2.21 It
8.42 ft/s Critical Slope 0.003398 ftlft

0.013

8.00 It

3.00 ft

Mannings Coefficient

Span

Rise

Box

Concrete

8x3ft

3

I-s-e-c-ti-o-n------------------------------------------

Section Shape

Section Material

Section Size

Number Sections
I

1---------­Inlet Control Properties

I, Outlet Control Properties
, ----------

Outlet Control HW Elev 36.18 It Upstream Velocity Head 0.97 ft

Ke 0.50 Entrance Loss 0.48 It

I
Inlet Control HW Elev 36.19 ft Flow Control NIA

Inlet Type 90 and 15 • wingwall flares Area Full 72.0 ft2

K 0.06100 HDS 5 Chart 8

M 0.75000 HDS 5 Scale 2

'I'"__C 0_.0_4_0_0_0 E_Q_U_a_t_io_n_F_o_r_m 1 _
Y 0.80000

I
I
I
I
I
I

n:\9 80098\hydro\culvmst\g reenbel. cvm
03/07/01 07:57:12 AM © Haestad Methods. Inc.

Coe & Van Loo Consultants
37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666

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

Page 1 01 1



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

APPENDIXF

Excerpt from Preliminary Drainage Report

CYL
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APPENDIXG

FeD Table

CYL
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FCD Table
Wigwam Creek (980098-02)

Miles/Acres of Protected Natural Watercourse 0 I 0
Miles of Improved Watercourse or Storm Drain 0.45
Acres of Retention or Detention Areas 5.6

n:\980098\hydro\lotus\FCD.xls
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APPENDIXH

Off-site Swale Calculations
& Drainage Exhibit

eLL



Cross Section A-A
Worksheet for Trapezoidal Channel

Mannings Coefficient
Channel Slope
Left Side Slope
Right Side Slope
Bottom Width
Discharge

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

Project Description
Project File
Worksheet
Flow Element
Method
Solve For

Input Data

Results
Depth
Flow Area
Wetted Perimeter
Top Width
Critical Depth
Critical Slope
Velocity
Velocity Head
Specific Energy
Froude Number
Flow is subcritical.

n:\980098\hydro\haestad\swale. fm2
CROSS·SECTION A-A
Trapezoidal Channel
Manning's Formula
Channel Depth

0.035
0.005000 ftlft
4.000000 H : V
4.000000 H : V
5.00 ft

73.00 cfs

1.83 ft
22.53 fF
20.08 ft
19.63 ft

1.33 ft
0.019165 ftlft
3.24 ft/s
0.16 ft
1.99 ft
0.53

103/30/01
11:33:45 AM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666

FlowMaster v5.13
Page 1 of 1



Cross Section A-A
Cross Section for Trapezoidal Channel

Mannings Coefficient
Channel Slope
Depth
Left Side Slope
Right Side Slope
Bottom Width
Discharge

n:\980098\hydro\haestad\swale.fm2
CROSS-SECTION A·A
Trapezoidal Channel
Manning's Formula
Channel Depth

~~
H 1
NTS

5.00 ft

_____'¥__..."",.~-:r::3fl

I~.-~

0.035
0.005000 ftlft
1 .83 ft
4.000000 H : V
4.000000 H : V
5.00 ft

73.00 cfs

Section Data

Project File
Worksheet
Flow Element
Method
Solve For

Project Description

I
I
I
I
I
I
I
'I
I
I
I
I
I
I
I
I
I
I
I 03/30/01

11:33:39 AM
Haestad Methods. Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666

FlowMaster vS.13
Page 1 of 1



Cross Section B-B
Worksheet for Trapezoidal Channel

Mannings Coefficient

Channel Slope
Left Side Slope
Right Side Slope

Bottom Width
Discharge

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

Project Description
Project File

Worksheet
Flow Element
Method
Solve For

Input Data

Results
Depth
Flow Area
Wetted Perimeter
Top Width
Critical Depth
Critical Slope
Velocity
Velocity Head
Specific Energy
Froude Number
Flow is subcritical.

n:\980098\hyd ro\haestad\swale. fm2

CROSS-SECTION B·B
Trapezoidal Channel
Manning's Formula
Channel Depth

0.035
0.005000 ft/ft
4.000000 H : V
4.000000 H : V

5.00 ft
87.00 cfs

1.98 ft
25.65 ft2
21.35 ft
20.87 ft

1.46 ft
0.018703 ft/ft
3.39 ft/s
0.18 ft
2.16 ft
0.54

I 03/30/01
11:35:17 AM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755·1666

FlowMaster v5.13
Page 1 of 1



~~
H 1
NTS

5.00 ft

0.035
0.005000 ft/ft
1.98 ft
4.000000 H : V

4.000000 H : V
5.00 ft

87.00 cfs

n:\980098\hyd ro\haestad\swale. fm2

CROSS-SECTION B-B
Trapezoidal Channel

Manning's Formula
Channel Depth

~........._SZ---""",~8ft
I. .1

Cross Section B-B
Cross Section for Trapezoidal Channel

Section Data
Mannings Coefficient
Channel Slope
Depth
Left Side Slope

Right Side Slope
Bottom Width
Discharge

Project Description
Project File
Worksheet
Flow Element

Method
Solve For

I
I

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

I
I 03/30/01

11 :35:07 AM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666

FlowMaster v5.13
Page 1 of 1



CROSS SECTION C-C
Worksheet for Irregular Channel

Channel Slope 0.002000 ft/ft

Elevation range: 0.00 ft to 1.65 ft.
Station (ft) Elevation (ft)

0.00 1.65
75.00 0.00
80.00 0.00
88.00 1.65

Discharge 148.00 cfs

Results
Wtd. Mannings Coefficient
Water Surface Elevation
Flow Area
Wetted Perimeter
Top Width
Height
Critical Depth
Critical Slope
Velocity
Velocity Head
Specific Energy
Froude Number
Flow is subcritical.

Roughness
0.030

End Station
88.00

Start Station
0.00

0.030
1.62 ft

74.15 ft2
86.70 ft
86.52 ft

1.62 ft
1.07 ft
0.015758 ftlft

2.00 ft/s
0.06 ft
1.68 ft
0.38

n:\980098\hydro\haestad\swale.fm2
CROSS-SECTION C-C
Irregular Channel
Manning's Formula
Water Elevation

Project Description
Project File
Worksheet
Flow Element
Method
Solve For

Input Data

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I 03/30/01

01 :53:17 PM Haestad Methods. Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666
FlowMaster v5.13

Page 1 of 1



90.0

FlowMaster v5.13
Page 1 of 1

80.070.060.0

" ..................................................... . . .

40.0 50.0
Station (ft)

30.0

Cross Section C-C
Cross Section for Irregular Channel

0.030
0.002000 ftlft
1.62 ft

148.00 cfs

20.0

.......... .. , ': -." ,- - "." ; .. "-,

n:\980098\hydro\haestad\swale.fm2
CROSS-SECTION C-C
Irregular Channel
Manning's Formula
Water Elevation

Haestad Methods. Inc. 37 Brookside Road Waterbury. CT 06708 (203) 755-1666

10.0
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I • • • • •................................................................................................ . . . . .
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0.0

c:
o
iii
~ 0.8
w

......
S 1.0

Project Description
Project File
Worksheet
Flow Element
Method
Solve For

Section Data
Wtd. Mannings Coefficient
Channel Slope
Water Surface Elevation
Discharge

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

04/03/01
04:13:07 PM

I



Cross Section D-D
Worksheet for Trapezoidal Channel

Mannings Coefficient
Channel Slope
Left Side Slope
Right Side Slope

Bottom Width
Discharge

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

Project Description
Project File
Worksheet
Flow Element
Method
Solve For

Input Data

Results
Depth
Flow Area
Wetted Perimeter
Top Width
Critical Depth
Critical Slope
Velocity
Velocity Head
Specific Energy
Froude Number
Flow is subcritical.

03/26/01
11 :12:27 AM

n:\980098\hyd ro\h aestad\swaIe.fm2
CROSS-SECTION D·D
Trapezoidal Channel
Manning's Formula
Channel Depth

0.035
0.005000 ftlft
4.000000 H : V
4.000000 H : V
5.00 ft

32.00 cfs

1.24 ft
12.28 ft2

15.19 ft
14.88 ft
0.86 ft
0.021556 ftlft
2.61 ftls
0.11 ft

1.34 ft

0.51

Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666

FlowMaster v5.13
Page 1 of 1



FlowMaster v5.13
Page 1 of 1

~~
H 1
NTS

5.00 ft

0.035
0.005000 ftlft
1.24 ft
4.000000 H : V

4.000000 H : V
5.00 ft

32.00 cfs

Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666

n:\980098\hydro\haestad\swale.fm2
CROSS-SECTION D-D
Trapezoidal Channel
Manning's Formula
Channel Depth

~ sz ~
~"""- ~~1.24ft

I. .1

Cross Section D-D
Cross Section for Trapezoidal Channel

Mannings Coefficient
Channel Slope
Depth
Left Side Slope

Right Side Slope
Bottom Width
Discharge

Section Data

Project Description
Project File
Worksheet
Flow Element
Method
Solve For

03/26/01
11:12:17 AM

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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o 400'
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KEY TO SYMBOLS
<i= DIRECTION OF OFF -SITE FLOW

SCALE IN FEET

DRAINAGE EXHIBIT

4550 NORTH 12TH STREET
PHOENIX, ARIZONA 85014

TELEPHONE (602) 264-68.31
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