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This responds to a request that the Federal Emergency Management Agency (FEMA) revise the effective
Flood Insurance Rate Map (FIRM) and Flood Insurance Study (FI S) report for your community in accordance
with Part 65 of the National Flood Insurance Program (NFIP) regulations. In a letter dated August 9, 1996,
Mr. Hasan Mushtaq, P.E., Project Manager, Engineering Division, Flood Control District of Maricopa
County, requested that FEMA revise the FIRM and FIS report to show the effects of the construction of
Ocotillo Road and Squaw Peak Parkway, the construction of spillways into the Arizona Canal Diversion
Channel (ACDC), and updated topography along Flynn Lane Wash from the ACDC to approximately 2,800
feet upstream of the ACDC.

All data required to complete our review of this request were submitted with letters from Mr. Mushtaq.
Because this Letter of Map Revision (LOMR) shows the effects of a publicly sponsored flood-control project
that reduces flooding to existing development, fees were not assessed for the review.

We have completed our review of the submitted data and the flood data shown on the effective FIRM and FIS
report. We have revised the FIRM and FIS report to modify the elevations and floodplain and floodway
boundary delineations of the flood having a I-percent chance of being equaled or exceeded in any given year
(b~:;~ flvvd) aloiig rJYiiE ~diie Wa"il. As a resull of u1e modifications, the base tiOoa elevations (BFEs) for
Flynn Lane Wash increased, the width of the Special Flood Hazard Area (SFHA), the area that would be
inundated by the base flood, increased in some areas and decreased in other areas; and the width of the
regulatory floodway increased in some areas and decreased in other areas. The modifications are shown on
the enclosed annotated copy of FIRM Panel 04013Cl670 E; Profile Panels 139P and 140P; and affected
portions of the Floodway Data Table. This Letter of Map Revision (LOMR) hereby revises the
above-referenced panel(s) of the effective FIRM dated September 30, 1995 and the affected portions of the
FIS report dated September 30, 1995.

A LOMR was issued on August 7, 1996, for Echo Canyon Wash. Modifications resulting from this LOMR
are shown on the enclosed Floodway Data Table.

The modifications are effective as of the date of this letter. The map panel as listed above and as modified by
this letter will be used for all flood insurance policies and renewals issued for your community .
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The following table is a paniallisting of existing and modified BFEs:

Location

Approximately 50 feet upstream of the ACDC
Approximately 400 feet upstream of the ACDC
Approximately 1,900 feet upstream of the ACDC

Existing BFE
(feet)*

1,242
1,247
1,274

Modified BFE
(feet)*

1,244
1.250
1,275

•

•

*Referenced to the National Geodetic Venical Datum, rounded to the nearest whole foot

Public notification of the proposed modified BFEs will be given in The Arizona Republic on or abo.ut
January 24, 1997 and January 31, 1997. A copy of this notification is enclosed. In addition, a notice of
changes will be published in the Federal Register. Within 90 days of the second publication in The Arizona
Republic, a citizen may request that FEMA reconsider the determination made by this LOMR. Any request
for reconsideration must be based on scientific or technical data. All interested parties are on notice that, until
the 90-day period elapses, the determination to modify the BFEs presented in this LOMR may itself be
modified.

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

The floodway is provided to your community as a tool to regulate floodplain development. Therefore, the
floodway modifications described in this LOMR, while acceptable to FEMA, must also be acceptable to your
community and adopted by appropriate community action, as specified in Paragraph 60.3(d) of the NFIP
regulations.

This LGMR is based 011 jl'iiilinilim floodplain managemem criteria established under the NFiP. Your
community is responsible for approving all floodplain development, and for ensuring all necessary permits
required by Federal or State/Commonwealth law have been received. State/Commonwealth, county, and
community officials, based on knowledge of local conditions and in the interest of safety, may set higher
standards for construction in the SFHA. If the State/Commonwealth, county, or community has adopted more
restrictive or comprehensive floodplain management criteria, these criteria take precedence over the minimum
NFIP criteria.

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

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

Ms. Dorothy M. Lacey
Director, Mitigation Division

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

San Francisco, California 94129-1250
(415) 923-7177

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

Sincerely,

reeri H. ha~
Hazard Identification Branch
Mitigation Directorate

Enclosures

•
cc: Mr. Hasan Mushtaq, P.E.

Project Manager
Engineering Division
F!ood Control Dis!ric! of

Maricopa County

Mr. Raymond U. Acuna
Floodplain Manager
City of Phoenix Street

Transportation Department

•
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.- Dreamy Draw THESE DATA T

Wash Eas t LOMR DATED,

2 3 3 71-'AD. 04 250 - - - - 1 , 242 . 0 ,1, 242 . 0 1 , 24 2 . 9 0 . 9

Echo Canyon Wash

A 0 . 2 7 1 5 7 1 , U';:J 6 . 4 1 ..;G 5 6 '. 2 1 . 25 6 . 2 1 , 2 5 7 . 1 a . 9
B 0.37 170 615 10.7 1,263.4 1,263.4 1!264.0 0.6
C 0.56 4 73 618 9.5 1,270.4 1,270.4 1,271.4 1.0
D 0.74 205 1,172 5.0 '1 278 7 1 278.7 1,279.6 0.9
E 1.04 210 1,501 3.9 1,293.1 1,293.1 1,293.5 0.4
F 1.19 180 1,169 5.0 1,298.0 1,298.0 1,298.3 0.3 ~~
G 1.43 150 635 7.8 1,308.4 1,308.4 1,308.9 0.5 r--~

H 1.49 150 377 11.9 1,310.2 1,3l0.f 1,310.7 0.5,..
I 1.54 150 734 6.1' 1,314.4 1,314.4 1,314.4 0.0 ....

. . U-:l
J 1.60 150 774 5.8 1,316.1 1,316.1 1,316.1 0.0 ~
K 1.71 150 729 6.2 1,317.6 1,317.6 1,318.0 0.4 s:
L 1.86 150 451 8.0 1,321.9 1,321.9 1,322.8 0.9 ~
H 2.02 15b 609 4.9 1,327.5 1,327.5 1,327.5 0.0 ~.. -

Flynn Lane Wash

A 0.037 54 169 10.1 1,245.9 1,245.9 1,246.6 0.7
B 0.188 112 239 7.1 1,258.5 1,258.5 1,259.2 0.7
C 0.304 S5 206 8.3 1 2.69.1 1 269.1 1 269.7 0.6
D 0.530 400 --3'3 1,290.1 1,290.1 1,2~1.1\ 1.0

. 1\

I
I

Data Not Available \,
4 S tation 0.740 previously shown as stat'ion 0.710; sUbsequent cross sections

require addition of 0.030 miles

REVISED DATA
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FEDERAL EMERGENCY MANAGEMENT AGENCY

MARICOPA COUNTY, AZ
AND INCORPORATED AREAS

FLOODWAY DATA

DREAMY DRAW WASH EAST - ECHO CANYON WASH - FLYNN
LANE WASH
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• CHA GES ARE MADE IN DETERMINATIONS OF BASE FLOOD ELEVATIO S FOR THE CITY OF
PHOENIX, MARICOPA COUNTY, ARIZO A, UNDER THE NATIO AL FLOOD I SURA CE
PROGRAM

On September 30, 1995, the Federal Emergency Management Agency identified Special Flood Hazard Areas
(SFHAs) in the City of Phoenix, Arizona through issuance of a Flood Insurance Rate Map (FIRM). The
Mitigation Directorate has determined that modification of the elevations of the flood having a I-percent
chance of being equaled or exceeded in any given year (base flood) for certain locations in this community is
appropriate. The modified base flood elevations (BFEs) revise the FIRM for the community.

The changes are being made pursuant to Section 206 of the Flood Disaster Protection Act of 1973 (Puhlic Law
93-234) and are in accordance with the National Flood Insurance Act of 1968, as amended (Title Xlll of the
Housing and Urban Development Act of 1968, Public Law 90-448), 42 U.S.C. 4001-4128, and 44 CFR
Part 65.

A hydraulic analysis was performed to incorporate the construction of Ocotillo Road and Squaw Peak
Parkway, the construction of spillways into the Arizona Canal Diversion Channel (ACDC), and updated
topography and has resulted in a revised delineation of the regulatory floodway , an increase and decrease in
SFHA, and higher BFEs for Flynn Lane Wash from the ACDC to approximately 2,800 feet upstream of
ACDC. The table below indicates existing and modified BFEs for selected locations along the affected lengths
of the flooding source(s) cited above.

• Location

Approximately 50 feet upstream of the ACDC
Approximately 400 feet upstream of the ACDC
Approximately 1,900 feet upstream of the ACDC

Existing BFE
(feet)*

1,242
1,247
1,274

Modified BFE
(feet)*

1,244
1,250
1,275

•

*National Geodetic Vertical Datum, rounded to nearest whol~ foot

Under the above-mentioned Acts of 1968 and 1973, the Mitigation Directorate must develop criteria for
floodplain management. To participate in the National Flood Insurance Program (NFIP), the community must
use the modified BFEs to administer the floodplain management measures of the NFIP. These modified BFEs
will also be user! to calculate t.he apDropriate t100d insurance premium rates for new buiidings and their
contents and for the second layer of insurance on existing buildings and content:>.

Upon the second publication of notice of these changes in this newspaper, any person has 90 days in which
he or she can request, through the Chief Executive Officer of the community, that the Mitigation Directorate
reconsider the determination. Any request for reconsideration must be based on knowledge of changed
conditions or new scientific or technical data. All interested parties are on notice that until the 90-day period
elapses, the Mitigation Directorate's determination to modify the BFEs may itself be changed.

Any person having knowledge or wishing to comment on these changes should immediately notify:

The Honorable Skip Rimsza
Mayor, City of Phoenix
200 West Washington Street
Phoenix, Arizona 85003-1611



• Introduction

David Evans and Associates was contracted by the Flood Control District of Maricopa
County (FCDMC) to analyze a portion of Flynn Lane Wash and revise the Flood
Insurance Rate Map (FIRM) as necessary. This new analysis has been perfonned due
to the construction of the Arizona Canal Diversion Channel (ACDC) and the
construction of Ocotillo Road as an inverted crown. The ACDC was built in 1994 by
the US Corps of Engineers. It was designed to convey runoff that ponds upstream of
the Arizona Canal, an irrigation distribution system in Phoenix.

Area Studied

Detailed hydraulic analysis was performed along Ocotillo Road between 20th Street and
the spillway into the ACDC which is located at the downstream portion of a previously
studied reach of Flynn Lane Wash. The aerial topographic maps used in the design and
construction of the ACDC were used to supplement the required ground infonnation
(GR cards) used in the revised HEC-2 model.

The inverted crown in Ocotillo Road resulted in a realignment of the floodway. Due to
this, the revised analysis of the floodway is from approximately 20th Street to the
spillway.

• .Hydraulic Analysis

A duplicate effective model was prepared using the data available from the Federal
Emergency Management Agency (FEMA). The data was provided to FCDMC on
microfiche. A revised model was prepared using the current, more detailed topography
which extends upstream to cross section 0.358. The data from the effective model was
utilized from cross section 0.42 through 0.62.

The Manning roughness coefficients utilized in the new analysis are 0.013 for the
concrete spillway, 0.016 for the roadway, 0.035 for the channel, and 0.09 to 0.12 for
the overbanks. The roughness coefficients for the roadway and spillway were modified
in the revised HEC-2.

Boundary Conditions

•

The starting water surface elevations for the HEC-2 model were established based on a
weir analysis of the ACDC spillways. Due to better topographic information, 24
cross sections were modeled in the new analysis as compared to the 12 in the duplicate
effective model. Also, due to the new topographic data and the location and alignment
of cross sections, comparing water surface elevations of cross sections with the same
label call out may not be relevant. In addition, the configuration of the improvements
(Ocotillo Road as an inverted crown), result in the revised model being extended an
additional 150 feet as compared to the duplicate effective model.

s:\admImariOO 1lima Illtr Ldoc



• Results

A flood profile is included in the submittal package which shows that the revised
profile ties in vertically with the duplicate effective profile at cross section 0.62. The
horizontal tie-in is at approximately cross section 0.32. The Zone A portion of the
floodplain west of Squaw Peak Parkway has been extended east to the west side of the
Squaw Peak Parkway. The limit of the revised analysis (study) is the intersection of
the ACDC and Squaw Peak Parkway. This results in a north/south boundary line
compared to the existing east/west boundary line. The floodplain west of Squaw Peak
Parkway was not part of this study.

The revised floodplain widens when compared to the existing floodplain on the left
overbank at cross sections .080, .100, and .116. Because the widening of the
floodplain is within a park and no structures are impacted, the City of Phoenix has
approved the widening.

•

•
s:Iadm\mariOO 11\rna 1lItr 1.doc
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FEDERAL EMERGENCY MANAGEMENT AGENCY O.M.B. Bureten No. 1067·0148 FEMA USE ONLY

REVISION REQUESTOR AND COMMUNITY OFFIOAL FORM Expires July 11. 7997

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

1. OVERVIEW

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

(]J Existing
o Proposed

o Improved methodology
o Improved data
9 Floodway revision

o Other

Map Panel Effective
No. No. Date

480301 00050 0210&183
48201C 0220G 09/2&'90
04013C 1670E 09/30/95

TX
TX
AZ

Harris, Fort Bend
Harris
Maricopa

KatY,City
Harris County
Phoenix, City

EX: 480301
480287

040051

Explain _

2. Flooding Source: Flynn Lane Wash

3. Project Namelldentifier:__F_l.;:.y_n_n_L_a_n_e_W_a_s_h _

4. FEMA zone designations affected:_A_E _

(example: A, AH, AO, AI-A30, A99, AE, V, VI-30, VE, B, C, D, X)
5. The NFl? map panel(s) affected for all impacted communities is (are):

Community Community
No. Narne County State

mYes 0 ~o

mYes 0 ~o

Affected by
wind/wave act.ion

DYes
o No

2. FLOODWAYINFORMATION

7. [)oes lhll alTecled Oouding source have a Ooudway designated un the effllcl.ivc FlInt ur FHF~t?
8. Does the revised noodway delineation differ from that shown on the effective FIRM or FBFM

If yes, give reason: Street with inverted crown & spillway constructed

6. The area of revision encompasses the following types ofOooding, structures, and associated disciplines: (check all
that apply)

Types of Flooding Structures Disciplines·

£a Riverine 0 Channelization (]J Water Resources
o Coastal 0 LeveeIFloodwall 0 Hydrology
o Alluvial Fan 0 Bridge/Culvert Ki Hydraulics
o Shallow Flooding (e.g. Zones AD and AH) 0 Dam 0 Sediment Transport
o Lakes 0 Coastal 0 Interior Drainage

o Fill 0 Structural
o Pump Station 0 Geotechnical
o None 0 Land Surveying
o Channel Relocation 0 Other (describe)
o Excavation
~ Other (describe)

o OlherCdescribe) Spillway into ACDC
• Attach completed "Certification by Registered Professional Engineer and/or Land Surveyor" Form for

each discipline checked. (Form 2)

•
FEMA Form 81·89, OCT M MT-2 Form 1 Poage 1 of 4



Attach copy of either a public notice distributed by the community stating the community's intent to revise the
floodway or a statement by the community that it has notified all affected property owners and affected adjacent
jurisdictions.

9. Does t.he Stat.e havejurisdict.ion over t.he noodway or it.s adopt.ion by communities partl.·cipating in the NFIP? .i-'
o Yes ~N~

If yes, attach a copy of a letter notifying the appropriate State agency of the floodway revision and documentation of the ~
approval of the revised noodway by the appropriate State agency.

3. PROPOSED ENCROACHMENTS

10. With flood ways:

1A. Does the revision request involve fill, new construction, substantial improvement, or other development
in the floodway? :g Yes 0 No

1B. If yes, does the development cause the 100-year water surface elevation to increase at any location by more
than 0.000 feet? El Yes 0 No

11. Without flood ways:

2A. Does the revision request. involve fill, new construction, substant.ial improvement, or other development in
the 100-year floodplain? 0 Yes 0 No

2B. If yes, does the cumulative effect. ofall development t.hat. has occurred since the effect.ive SFHA was
originally identified cause t.he 100-year water surface elevation to increase at any locat.ion by more than
one foot (or other surcharge limit ifcommunity or state has adopted more stringent criteria)? 0 Yes ON0

If the answer to either It.ems 18 or 2B is yes, please provide documentation that all requirements of Section 65.12 of the
NFIP regulations have been met, regarding evaluation ofalternatives, notice to individual legal property owners,
concurrence of CEO, and certification that no insurable structures are impacted.

4. REVISION REQUESTOR ACKNOWlEDGMENT

12. Having read NFIP Regulations, 44 CFR Ch. I, parts 59, 60, 61, and 72, I believe that. the proposed revision fi is (
o is not in compliance with the requirements of the aforementioned NFIP Regulations.

5. COMMUNITY OFFICJAL ACKNOWlEDGMENT

13.

14.

Was this revision request reviewed bLthe community for compliance with the community's adopted floodplain
management ordinances? gYes UNo

Does this revision request have the endorsement of the community? Ga Yes 0 No

If no to either of the above questions, please explain: _

Please note that community acknowledgment and lor notification is required for all requests as outlined in Section 65.4
(b) ofthe NFl? Regulations.

6. OPERAnON AND MAINTENANCE

15. Does the physical change involve a flood control structure (e.g., levees, floodwalls, channelizat.ion, basins, dams)?
Q9Yes 0 No

If yes, please provide the following information for each of the new flood control structures:

A. Inspection of the flood control project will be conducted periodically by Flood Control District of
entity

Maricopa County with a maximum interval of _t_h_r_e_e months between inspections.

B. Based on the results of scheduled periodic inspections, appropriate maintenance of the flood control facilities

will be conducted by Flood Control District of Maricopa County
(entity)

to ensure the integrity and degree of flood protection of the structure.

C. A formal plan ofoperation, including documentation of the flood warning system, specific actions and
assignments of responsibility by individual name or t.itle, and provisions for testing the plan at intervals
not less than one year, lQf has 0 has not been prepared for the flood control structure.

Revision Requestor ~ndCommunity OHicwl Form MT·2 Form 1 P~ge 2 of 4



D. The community is willing to assume responsibility for rnI performing 0 overseeing compliance with the
maintenance and operation plans of the _F_l.,.:y;...n_n_L_a_n_e_W_a_s_h_S,.:;,p_i_l_l_w_a-.;yTI':"::":'.- _

(Name)

flood control structure. If not performed promptly by an owner other than the community, the community
will provide the necessary services without cost to the Federal government.

7. REQUESTED RESPONSE fROM fEMA

}

Attach operation and maintenance plans

16. After examining the pertinent NFIP regulations and reviewing the document entitled "Appeals, Revisions, and
Amendments to Flood Insurance Maps: A guide for Community Omcials," dated January 1990, this request is for
a:

___a.

~b.

___c.

CLOMR

LOMR

PMR

A letter from l"EMA commenting on whether a proposed project, ifbuilt as proposed, would
justify a map revision (LOMR orPMR),or proposed hydrology changes (see 44 CFR Ch.l,
Parts 60, 65, and 72).

A letter from !."EMA officially revising the current NFIP map to show changes to floodplain::;,
floodways, or flood elevations. LOMRs typically depict decreased flood hazards. (See 44 CFR
Ch.1 Parts 60 and 65.)

A reprinted N1"IP map incorporating changes to floodplains, floodways, or flood elevations.
Because of the time and cost involved to change, reprint, and redistribute an NFIP map, a
PMR is usually processed when a revision reflects increased flood hazards or large-scope
changes. (See 44 CFR Ch. I, Parts 60 and 65.)

r

__d. Other: Describe _

8. fOAMS INCLUDED

7. Form 2 entitled, "Certification By Registered Proressio~al.~ngine~r~ri4Jor ·LandS~~veyor".~ust~.submit~.

The following forms should be included with this request if(check the included forms):

• Hydraulic analysis for riverine flooding differs from that
used to develop FIRM

• The request is based on updated topographic
information or a revised floodplain or flOOdway
delineation is requested

• The request involves any type ofchannel modification

• The request involves new bridge or culvert or revised
analysis of an existing bridge or cuivert

• The request involves a new revised leveelfloodwall
system

• The request involves analysis ofcoastal flooding

• The request involves coastal structures credited as
providing protection from the 100-year flood

• The request involves an existing, proposed, or modified
dam

• Hydrologic analysis for flooding source differs from that
used to develop FIRM

o Hydrologic Analysis Form
(Form 3)

Iik Riverine Hydraulic Analysis Form
(Form 4)

£a Riverine ICoast81 Mapping Form
(Form 5)

o Channelization Form (Form 6)

e3 Bridge/Culvert Form
(Form 7)

o LeveeIFloodwall System Analysis Form
(Form 8)

o Coastal Analysis Form (Form 9)

o Coastal Structures (Form 10)

o Dam Form (Form 11)

o Alluvial Fan Flooding Form
(Form 12)

The request involves structures credited as providing
protection from the 100-year flood on an alluvial fan

Revisjon RequestOC' .nd Community OHi(i.1 FOIm MT·2 FOf'm 1 P.g~ 3 of 4



DYes 0 No

9. INITIAL REV1EW FEE

18. The minimum initial review fee for the appropriate request category has been included.

Initial fee amount: $

Check or money order only. Make check or money order payable to: National Flood Insurance Prolram.
paying by Visa or Mastercard please refer to the credit card information form which follows this form.

or
19.' This request is for a project that is for public benefit and is primarily intended for flood loss reduction to insurable

structures in identified flood hazard areas which were in existence prior to the commencement ofconstruction of
the flood control project. mJ Yes 0 No

or
20.- This request is to correct map errors, to include the effects of natural changes within the areas of special flood

hazard, or solely to provide more detailed data. 0 Yes &l No

Note: I understand that. my signature indicates that. all
information submitted in support of this request is
correct.

Printed Name and Title of Revision Requester

Note: Signature indicates that the community
understands, from the revision requester, the
impacts of the revision on flooding conditions
in the community.

fWd~I V\ rY\+,-,,+c.tl~tla'4J-e~C__...
Printef"Name and Title of Com;Junlty OffiCial

8.001:> C8tJT7?Ol.. "J?/St!Y?T oE flAMI Cc::JfA. CoVN:ry
Company Name

002 5r:J,b /50/
Telephone No. Date

Community Name

-.:r\..Ay z2./oa!eqC( Co

Does this request impact any other communities? DYes n No

If yes, attach letters from all af'f'ectedjurisdictions acknowledging revision request and approving changes t.o floodway.

ifapplicable.

Note: Although a photograph of physical changes is not required. it may be helpful for FEMA's review.

Revision Requestor anc:l Community Official FOfm MT-2 Form 1 page. of.
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FEDERAL EMERGENCY MANAGEMENT AGENCY FCMA USc O"LY \.O.M.B. Burden No. 3067.0148 ~ &;; ...

CERn FICAnON BY REGISTERED PROFESSIONAL ENGINEER Explfes July 31,1997
ANDIOR LAND SURVEYOR FORM

t------------":'P~U":':B~L:-I~C~B':":U~R~D~E~N~D~I~SC~L~O~S~U:"':R':":E~'~N~O~1':":"I~C~E:----....L.------- \

Public reporting burden for this form is estimated to average. 23 hour per response. The burden estimate includes the
;me for reviewing instructions, searching existing data sources, gathering and maintaining the needed data, and
ompleting and reviewing the form. Send comments regarding the accuracy of the burden estimate and any

suggestions for reducing this burden, to: Information Col\ections Management, F'ederal Emergency Management
Agency, 500 C Street, S.W., Washington, DC 20472; and to the Office of Management and Budget, Paperwork
Reduction Project(3067-0148), Washington, DC 20503.

1. This certification is in accordance with 44 CFR Ch. I, Section 65.2

2. Iaml~enHdwiilianex~rtiHin ~~H_y~d~r_a_u~l_i_c_s~~~~~~~~~~~~~~~~~~~~~~~~~_
[example: water resources (hydrology, hydraulics, sediment transport, interior drainage)· structural,
geotechnical, land surveying.!

3. I have 4 years ex~rience in the ex~rtise listed above.

4. I have El prepared 0 reviewed the attached supporting data and analyses related to my expertise.

5. £I have 0 have not visited and physically viewed the project.

6. In my opinion, the following analyses and lor designs, is/are being certifip.n·
Revised f~oodplain due to construction of spillwa¥~nto ACDC•. In addition, Ocotillo

Road Can inverted crown) was 'constructed since last'FEMA Study,

7. Base upon the fol\owing review, the modifications in place have been constructed in general accordance with plans
and s~cifications.

Basis for above statement: (check al\ that apply)

a. 0 Viewed al\ phases of actual construction.

b. 0 Compared plans and specifications with as-built survey information.

c. 0 Examined plans and s~cificationsand compared with completed projects.
d. 50 Other Performed topographic survey as part of floodplain delineation

process.
8. AI\ information submitted in support of this request is correct to the best of my knowledge. I understand that any

false statement may be punishable by fine or imprisonment under Title 18 of the United States Code, Section 1001.

Teri S. Mintz
Name:~~~~~~~~~~~~~~~~~~~~..,..-~~~~~~~~~~~~~~~~~~~~~~~~_

(plelLSe print or type)

Title:~_w:.:.a=-=t..:e..:r~R:.:.e=-s_o_u~r_c_e~E_n...;g::..l_'n_e~e_r~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~_
(plellJJe print or type)

Registration No.~_3_0_0_l_3~~~~~~~~~~~~~~_ Expiration Da te:_---!..j....l:;;;c---....:..:3=...:..)_-_9~(l~_· _

State Arizona

Civil Engineer

ale

·Specify Subdiscipline

~ote: Insert not applicable (N/A) when statement does not apply.
FEMA Form 81-89A, O<T 94 ynif~tionby A~ist.rKlProfession.. '

EI\9i"..r IndiOI' und Surveyor Form

Seal
(0pCIOIUl{l

MT-2 Form 2
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Flynn Lane Wash

Project Namelldentifier:

FEDERAL EMERGENCY MANAGEMENT AGENCY O.M.B. BlJ,d~nNo. 30670/48 FEMA USE ONLY !
I

RIVERINE HYDRAULIC ANALYSIS FORM EJlplres July 3/. /997 !

PUBLIC BURDEN DISCLOSURE NOTICE i

•
PUbliC reporting burden for this form is estimated tAl average 2.25 hours per response. The burden estimate includes the'
time for reviewing instructions, searching existing data sources, gathering and maintaining the needed data, and j

completing and reviewing the form. Send comments regarding the accuracy of the burden estimate and any suggestions I
for reducing this burden, to: Information Collections Management, Federal Emergency Management Agency, 500 C ,
Street, S.W., Washington, DC 20472; and to the Office of Management and Budget, Paperwork Reduction Project (3067 - :
0148), Washin n, DC 20503.

Community Narne: __M_a_r_i_c_o..::p_a_C_o_UTI__t..:.y _

Flooding Source:
(Oru (orm (or each flooding $ource)

Flynn Lane Wash Spillway

1. REACH TO IE REVISED

Downstream limit: __0_"_0 _

Upstream limit: 0.62

2. EFFECTIVE FIS

0 Not studied

0 Studied by approximate methods

Downstream Iimi t of study

Upstream limit of study

0 Studied by detailed methods

Downstream limit of study

Upstream limit of study

f2i Floodway delineated

Downstream limit of Floodway °
Upstream limit ofr'loodway " 7

3. HYDRAUUC ANALYSIS

Why is the hydraulic analysis ditTerent from that used to develop the FIRM. (Check alllhal apply)

o Not studied in FIS

o Improved hydrologic dalaJanalysis. Explain: _

o Improved hydraulic analysis. Explain: _

•
B Flood control structure. Explain: construction of Arizona. Canal Diversion Channel ..(ACDC)

& spillway. Construction of street with inverted crown's~n~e last ~tudy•

o Other. Explain: _

FEMA F~m 81-89<. O<T OM Riverine Hyduulic Arwlysis FOfm '-4T·2 Form 4 P~ge , ot:;



3. RIVERINE HYDRAULIC ANALySIS FORM

Models Submitted

«'or areas which have detailed flooding:

Full input and output listings along with files on diskette (ifavailablel for each of the models listed below (items 1,2,3,
4, and 5) and summary of the source of input parameters used in the models must be provided. The summary must
include a complete description of any changes made from model to model (e.g. duplicate effective model to corrected
effective model) At a minimum, the Duplicate Effective (item 1) and the Revised or Post-Project Conditions (item 4)
models must be submitted. See instructions for directions on when other models may be required..

For areas which do not have detailed flooding:

Only the lOO-year flood profile is required. A hydraulic model is not required for areas which do not have detailed
flooding; however, BFEs may not be added to the revised FIRM. If a hydraulic model is developed for the area, items 3
and 4 described below must be submitted.

Floodway

o

Floodway
[gJ

Floodway

o

Floodway

o

Natural

o

Natural

lID

Natural

o

Natural

o
The corrected effective model is the model that corrects any errors that
occur in the duplicate effective model, adds any additional cross sections to
the duplicate effective model, or incorporates more detailed topographic
information than that used in the currently effective model. The corrected
effective model must not reflect any man-made physical changes since the
date of the effective model. An error could be a technical error in the
modeling procedures, or any construction in the floodplain that occurred
prior to the date of the effective model but was not incorporated into the
efTecti ve mode I.

3. Existing or Pre-Project Conditions Model

The duplicate effective or corrected model is modified to produce the
existing or pre-project conditions model to reflect any modifications that
have occurred within the floodplain since the date of the effective model but
prior to the construction of the project for which the revision is being
requested. If no modification has occurred since the date of the effective
model, then this model would be identical to the corrected effective or
duplicate effective model.

4. Revised or Post-Project Conditions Model

The existing or pre-project conditions model (or duplicate effectiue or
corrected effectiue model, as appropriate) is revised to reflect revised or post­
project conditions. This model must incorporate any physical changes to
the floodplain since the effective model was produced as well as the effects
of the project. When the request is for proposed project this model should
reflect proposed conditions.

5. Other: Please attach a sheet describing all other mpdels submitted.

6. Hydraulic Analyses (Only if Hydraulic \<fadels are not developed)

Copies of the hydraulic analysis used in the effective FIS, referred to as the
effective models (10-, 50-, 100-, and SOO-year multi-profile runs and the.
floodway run) must be obtained and then reproduced on the requestor's
equipment to produce the duplicate effective model. This is required to
assure that the efTecti ve model input data has been transferred correctly to
the requestor's equipment and to assure that the revised data will be
integrated into the effective data to provide a continuous FIS model
upstream and downstream of the revised reach.

2. Corrected Effective Model

Ifhydraulic models are not developed, hydraulic analyses for existing or pre-project conditions and revised or post­
project conditions must be submitted. All calculations must be submitted for these analyses. (See item 6 below)

1. Duplicate Effective Model Natural Floodway

6[] lID

Please attach all calculations for the existing or pre-project conditions and
the revised or post-project conditions. Proceed to Form 5, "RiverineJCoaslal
Mapping Form".

Riverine Hydr.uli< Al\4lly\is FOtm MT·2 FOtm 4 P.ge 2 01 6



• 1. Discharges:

lO-year

50-year

lOO-year

500-year

Upstream Limit

1100

Downstream Limit

1700

2.

Attach diagram showing changes in IOO-year discharge

Starting water ~urface elevations
Explain how the starting water surface elevations were determined _

are determined based on weir calculations at spillway.

3. Give range of friction 1088 coefficients (Manning's "Nj Channel

Overbanks .

.013 to .05

.013 to .12

If friction loss coefficients are different anywhere along the revised reach from those used to develop the FIRM,
give location, value used in the effective FIS, and revised values and an explanation as to how the revised values
were determined.

.' Location

o to 0.21 .05 to 0.12

Revised

.013 to .1

•

Explain: 'channel' composed of concrete spillway (.013), asphalt roadway (.016) ,
Channel alignment has changed downstream of section 0.21.

4. Describe how the cross section geometry data were determined (e.g., field survey, topographic map, taken. (rom
previous study) and list cross sections that were added.

Topographic maps and detailed field survey data

5. Were natural channel banks selected as the location of the left and right channel banks in the model?

eYes 0 No !fno, explain why not: _

Ri"elll\e Hydt~yJKAlWly~ form MT-} foom 4 Pa9~ ) oi 5



4. MOO£L PARAMETERS (Cont'd)

6. Explain how reach lengths for channel and overbanks were determined:

Measured from survey drawing (channel and overbanks are well defined).

5. RESULTS (from model ustMl to reviH 100-ye~rwater surface elev~tions)

1. Do the results indicate:

a. Water surface elevations higher than end points ofcruss sections?

b. Supercritical depth? .

c. Critical depth? .

d. Other unique situations .

fX] Yes 0 No

m Yes 0 No

Ii] Yes 0 No

DYes IRl No

If yes to any of the above, attach an explanation that discusses the situation and how it is presented on the
profiles, tables, and maps.

Specify location .

3. What is the distance between the cross-sections in 2 above? .

4. What is the maximum distance between cross-sections? .

2.

5.

What is the maximum change in energy gradient between cross-sections?

Specify location

Floodway determination

a.What is the maximum surcharge allowed by the community or State?

b. What is the maximum surcharge for the revised conditions? .

Specify location .

c. What is the maximum velocity? .

Specify location .

11. 65 .

.59 and .62

210'

550

.42 and .53

1
foot

1 foot

0

10.58 fps
.347

d. Are there any negeative surcharge values at any cross-section? 0 Yes ~ No

If yes, the floodway may need to be widened. Ifit is not widened, please explain and indicate the maximum
negative surcharge.

Explain:

Riverine Hydnulic An.lysis FOfm MT·2 Form. P~C}e. of 6



FEDERAL EMERGENCY MANAGMENT AGENCY

WATER SURFACE ELEVATION CHECK

COMMUNITY NAME FLOODIND SOURCE PROJECT NAME /IDENTIFIER

Maricopa County Flynn Lane Wash Flynn Lane Wash

EFFECTIVE DUPLICATE EFFECTIVE CORRECTED EFFECTIVE EXISTING/PRE·PROJECT REVISED/PROJECT

SECNO NCWSH' FCWSEL' SUR(.l NCWSEL' fCWSEL2 SUR(.J NCWSEL' FCWSH' SUR(.J NCWSEL' fCWSEL' SUR(.J NCWSEL' fCWSEL2 SUR(.l

0
~240.70 1241. 70 1. 00

"-

.016 244.99 l246.04 LO

.037 1245.-86 1246.61 0.7f;"

.05 1244.40 1244.70 0.38

.055
1 ?tJ7 l1R Il?I1Q 111 n en

.08 1250.50 1251.55 LO

.lOC 1251. 6{J 1252.59 0.99

.HE 1253.14 1253.72 ~

.14C 52.47 :t254.0~ 1. 57

.15E 255.29 tL255.72 _ 0.43

17 256.29 1256.30 J.Ol

188 11258 54 [259.25 0.71

COMMEN

-

'-100·year (natural) Water Surface Elevation 2-Encroachment (f1oodway) Water Surface Elevation 3-Surcharge Value

• Include all cross sections in the models between tie-in points. Any interpolated values should be indicated in parentheses.

• ' Sheet 1

MT-2 Form.ge 6 ot 6
of __:L-



5. RE5UlTS (Cont'dJ .

6. Is the discharge value used to determine the Ooodway anywhere different from that used to determine the
naturallOO-year Oood elevations? ' 0 Yes 0 No

If Yes, explain:

7. Do lOO-year water surface elevations increase at any location? ,........ 0 Yes 0 No

Ifyes, please attach a list of the locations where the increases occur, state whether or not the increases are located
on the requestor's property, and provide an explanation of the reason for the increases. (For example: State if the
increase is due to (ill placed within the floodway fringe or placed within the currently adopted floodway limits)

See attached

Please attach a completed comparison table entitled: Water Surface Elevation Check (See page 6)

6. REVISED FIRMlFBFM AND FlOOD PROFILES

A. The revised water surface elevations tie into those computed by .the efTecti-v~FI~ Model (1 0:, 50do~JOO-.J. and 500­
re~lSlon oeglns ~ D/~ ena of ~tu ~ area

year), downstream of the project at cross-section within feet (vertical) and upstream of

the project at cross section_....;;O....;;•....;:6;,..:;2;;".,.- within 0 feet (vertical).

B. The revised floodway elevations tie into those com"Quted by the effective FIS model, dowstream of the project at
revision begins @ DiS end OI study area 0 62

cross section, . within feet (vertical) and upstream of the project at cross section_'__

within__O_"_O_l feet (vertical).

C. Attach profiles, at the same vertical and horizontal scale as the profiles in the effective FIS report, showing
stream bed and profiles of all floods studied (without encroachment). Also, label all cross sections, road crossings
(including low chord and top-of-road data), culverts, tributaries, corporate limits, and study limits. Ifchannel
distance has changed, the stationing should be revised for all profile sheets.

D. Attach a Floodway Data Table showing data for each cross section listed in the published Floodway Data Table in
the FIS report.

o'roceed to Riverine {Coastal Mapping Form

Riverine Hydraulic Analysis Fonn MT·2 Fonn4 Page 5 of6



• FEDERAL EMERGEaANAGMENT AGENCY •WATER SURF.l',~ LEVATION CHECK

COMMUNITY NAME FLOODIND SOURCE PROJECT NAME IJDENTIFIER

Maricopa County Flynn Lane Wash Flynn Lane Wash

EFFECTIVE DUPLICATE EFFECTIVE CORRECTED EFFECTIVE EXISTING/PRE·PROJECT REVISED/PROJECT

SECNO NCWSEL' FCWSEL2 SURO NCWSEL' FCWSEL2 SURO NCWSEL' FCWSEL2 SURO NCWSEL' FCWSEL2 SURO NCWSEL' FCWSEL2 SURO

.210 1259.32 1258.88 -0.44

.217 1261. 75 2f>2.25 0.50

.262 1265.96 .7.65.91 -.0£1

/87 1267.70 268.30 0.60

.300 1267.51 1268.79 1. 28

.304 1269.14 1269.7'1 0.64

.320 1269 84 1270.87 1.03 1270.97 1271. 26 0.29

.33 1271 55 1272.58 1.0

.333 1272.67 1272.740.07-

.34 1272.48 1273 .08 o 6C

.347 1273.35 1273.36 0.01

.358 1274.95 1274.96 0.01

.42 1279.19 1280.3.J 1.14 1279.83 1280.30 0.47
COMMENTS:

'·'OO·year (natUlal) Water Surface Elevation 2·Encroachment ('Ioodway) Water Surface Elevation 3·Surcharge Value

Include all cross sections in the models between tle·ln points. Any interpolated values should be Indicated In parentheses. 2
Sheet _

MT-2 3 Form 4 Page 6 of 6
of
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~YNAME
FEDERAL EMERG.MANAGMENT AGENCY
WATER SURF;' :LEVATION CHECK

FLOODIND SOURCE PROJECT NAME IIDENTIFIER

Maricopa County Flynn Lane Wash Flynn Lane Wash

EFFECTIVE DUPLICATE EFFECTIVE CORRECTED EFFECnVE EXISTING/PRE·PROJECT REVISED/PROJECT

SECNO NCWSEL' FCWSEL2 SURO NCWSEL' FCWSEL2 SURO NCWSEL' FCWSEL2 SURO NCWSEL' FCWSEL2 SURO NCWSEl' FCWSEl2 SUR(.I

1289.90 1289.82 -O.ll 1289.63 1289.64 0.01
.53

_ •.51'< _1 ?QII I'<Lt ;...:1 ?QL1. 01 n OC) 129c5 r OE 1295,OE 0

.59 1299,07 1299,06 -0.01 1299,ClS 1299, O· Q

.62 13ll,95 1311. 94 -0,01 1311. g" 1311 1 9 0
I

"

"

COMMENTS:

1-100-year (natural) Water Surface Elevation 2-Encroachment (floodway) Water Surface Elevation 3-Surcharge Value

Include all cross sections In the models between tie-In points. Any interpolated values should be indicated In parentheses. MT-2 Form 4 Page 6 of 6
Sheet 3 of 3
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FEDERAL EMERGENCY MANAGEMENT AGENCY
RIVERINE/COASTAL MAPPING FORM

a.M.B. Burden No. 3067.0148 FEMA USE ONl Y

Expires July 31. 1997

PUBLiC BURDEN DiSCLOSURE NOTICE

Public reporting burden for this form is estimated to average 1.5 hours per response. The burden estimate includes the
time for reviewing instructions, searching existing data sources, gathering and maintaining the needed data, anc
completing and reviewing the form. Send comments regarding the accuracy of the burden estimate and any suggestion:;
for reducing this burden, to: IrLformation Collections Management, Federal Emergency Management Agency, 500 C
Street, S. W., Washington, DC 20472; and to the Office of Management and Budget, Paperwork Reduction Project (306':"·
0148l, Washington, DC 20503.

Community Name: M_a_r_i_c_o_p_a_c_o_un_t_y _

Flooding SOufce: F_l_y_n_n__L_a_n_e_w_a_s_h _

Project Name/ldenti fier: __F_l_y_n_n_L_a_n_e_W_a_s_h_S..:;p;.,.l_·l_l_w_a..:;;y _

1. MAPPING CHANGES

Included

1. A topographic work map of suitable scale, contour interval, and planimetric definition must be submitted showing
(indicate N/A when not applicable):

~/A

N/A

~/A

N/A

N/A

~/A

N/A

N/A
N/A

N/A

N/A

N/A

o ~/A

o
a
o

o
o
ia

o
~

o
o
o
;GJ

Revised approximate 1DO-year floodplain boundaries (Zone A) 0 Yes 0 No

Revised detailed 100- and SOD-year floodplain boundaries 0 Yes 0 No

Revised lOO-year floodway boundaries Ga Yes 0 No
Location and alignment of all cross sections used in the revised
hydraulic model with stationing control indicated 09 Yes 0 No

Stream alignments, road and dam alignments ~ Yes 0 No
Current community boundaries 0 Yes 0 No

Effecti.ve 100- and 500-year floodplain and 100-year floodway

boundaries from the FIRMlFBFM reduced or enlarged to the
S(:ale of the topographic work map 0 Yes 0 No

Tie-ins between the effective and revised 100- and 500-year
floodplains and 1OO-year floodway boundaries [Z) Yes 0 No

The requestor's property boundaries and community easements 0 Yes 0 No
The signed certification of a registered professional engineer !Xl Yes 0 No

Location and deS(:ription of reference marks Qg Yes 0 No
Verticaldatum(example:NGVD,NAVDetc.l Qg Yes 0 No

Coastal wne designations tie into adjacent areas not being revised 0 Yes 0 No

Location and alignment of all coastal transects used to revise the

coastal analyses 0 Yes ONo l0 ~/A

If any of the items above are marked no or N/A, please explain: SOO-yr floodplain not delineated,

entirely within City of Phoenix, not in coastal zone

A.

B.
C.
D.

E.
F.

• G.

H.

I.
J.

K.
L.
M.
N.

2. What is the source and date of the updated topographic irLformation (example: orthophow maps, July 1985; field
suruey, May 1979, beach profiles, Jun.e 1987, etc.l?_s_e_e_a_t_t_a_c_h_e_d _

3. What is the S(:ale and contour interval of the following workmaps?
a. Effective FIS 1"= 1000' scale 2":"'0-;-' Contour interval

2 'b. Revision Request 1 "= 400' . scale Contour interval

NOTE: Revised topographic information must be of equal or greater detaiL

Attach an annotated r'IR~ and F'BF~ at the scale of the effective FIRM and FBF~ showing the revised 1OO·ye~­
and SOO-year floodplains and the 1OO-year noodway boundaries and how they tie into those shown on the effect;·. ~

FIR~ and FBF~ downstream and upstream of the revision or adjacent to the area of revision for coastal studie:;

Attach additionlll pages if needed.

FEMA FOfm 81·890. OCT 94 MT·2 FormS P3gelor;



1. MAPPiNG CHANGES (Cont'd)

5. Flood Boundaries and IOO-year water surface elevations:

Has the IOO-year floodplain been shifted or increased or the IOO-year water surface elevation increased at any
location on property other than the requestor's or community's? 0 Yes g No .'

If yes, please give the location of shift or increase and an explanation for the increase.

a. Have the affected property owners been notified of this shift or increase and the effect it will have on their

property? 0 Yes 0 No

Ifyes, please attach letters from these property owners stating they have no objections to the revised flood
boundaries ifa LOMR is being requested.

b. What is the number of insurable structures that will be impacted by this shift or increase? _

6. Ha ve the floodway boundaries shifted or increased at any location compared to those shown on the effective
FBFM or FIRM? E9< Yes 0 No

If yes, explain:

The revised model shows the floodway is along the Ocotillo Road

aliqnI'1ent f ''!hicn has an invertec1 crm·rn. '.'.'he ..J?()rtion Qf OcotiJ.]J) :'c~ bei::\'een

19th & 20th streets was not constructed at time of effective Frs (Dec '73).

Survey data, topograph'lf & Hec-2 analysis reveals floodway is along Ocotil19
7. If a V-zone has been designated, has it been delineated to extend landward to the heel of the primary fr'OhtaCflmen t

dune? 0 Yes 0 No
N/A

If no, explain:

8. Manual or digital map submission:

o Manual

o Digital

Digital map submissions may be u~ to update digital FIR..\b (DFIRMsl. For updating-DFIIL\1s, these
submissions must be coordinated with FEMA Headquarters as far in advance of submission as possible.

MT·2 F04'm 5



•
1. The fill is: o Existing

2. EARTH FIll PLACEMENT

o Proposed

No fill placed

•

2. Has fill been/will be placed in the regulatory floodway? 0 Yes 0 No
Ifyes, please attach completed Riverine Hydraulic Analysis Form.

3. Has fill been/will be placed in floodway fringe (area between the floodway
and lOO-year floodplain boundaries)? 0 Yes 0 No

If yes, then complete A, B, C, and 0 below.

A. Are fill slopes for granular materials steeper than one vertical
on one-and-one-half horizontal? 0 Yes 0 No

B. Is adequate erosion protection provided for fill slopes exposed to moving flood waters? (Slopes exposed to
flows with uelocities ofup to 5 feet per second (fps) during the lOO-year flood must, at a minimum, be

protected by a couer ofgrass, uines, weeds, or similar uegetalwn; slopes exposed to flows with uelocities
greater than 5 fps during the 1OO-year flood must, at a minimum, be protected by stone or rock riprapJ

.................................................................... 0 Yes 0 No

lfno, describe erosion protection provided _

C. Has all fill placed in revised IOO-year floodplain been compacted to 95 percent of the maximum density
obtainable with the Standard Proctor Test Method or acceptable equi valent method? 0 Yes 0 ~ 0

D. Can structures conceivably be constructed on the fill at any time in the future? DYes 0 ~o

Ifyes, provide certification of fill compaction (item C. above) by the community's NFIP permit official, a

registered professional engineer, or. an accredited soils engineer.

4. Has fill been/will be placed in a V-zone? DYes 0 ~o

•

Ifyes, is the fill protected from erosion by a flood control structure such as a revetment or
seawall? 0 Yes 0 ~o

Uyea, attach the coastal structures form.
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FEDERAL EMERGENCY MANAGEMENT AGENCY a.M.B. Burden No. 3067.0148 IFEMA USE ONl Y

BRIDGE/CULVERT FORM E}tpir~s lulyJ1. 1997

• PUBLIC BURDEN DISCLOSURE NOTICE

c reporting burden for this form is estimated to average 2 hours per response. The burden estimate includes the
time for reviewing instructions, searching existing data sources, gathering and maintaining the needed data, and
completing and reviewing the form. Send comments regarding the accuracy of the burden estimate and any suggestions
for reducing this burden, to: Information Collections Management, Federal Emergency Management Agency, 500 C
Street, S.W., Washington, DC 20472; and to the Office of Management and Budget, Paperwork Reduction Project (3067-
0148), Washington, DC 20503. ,

Community Name: Maricopa County

Flooding Source: Flynn Lane Wash

Project Name/ldentifier: Flynn Lane Wash Spillway

1.IOENTIFIER

1.

2.

3.

•

Name of roadway, railroad, etc.: 21st street--------------------------------
Location ofbridgeJculvert along flooding source (in terms of stream distance or cross-section identifier):. 333

This revision reflects (check one of the following):

o New bridge/cui vert not modeled in the FIS

o Modified bridge/culvert previously modeled in the FIS

lZl New analysis of bridge/cui vert previously modeled in the FIS

(E:cplain why new analysis was performed) More detailed survey information was obtained;
special culvert routine is more ~ecuratein describing cuivert geometry qiven

Cd

the detailed survey information

2. BACKGROUNO

Provide the following information about the structure:

1 Dimension, material, and shape (e.g. two lOx 5 feet reinforced concrete box culvert; three 30-foot span bridge
with 2 rows of two 3- foot diameter circular piers; 40-foot wide ogee shape spillway) ;Swo 6~foot drameter

Concrete Cmlverts

2. Entrance geometry of culverUtype of bridge opening (e.g. 30 0
- 75 0 wing walls with square top edge, sloping

embankmen ts and vertical abutmen ts)--"S...l""o><.p~i"-n""'g'__'e""mb=""a~n~k=m:.:.e:;;;n;..;..::;t;.;::s'__ _

3. Hydraulic model used to analyze the structure (e.g., HEC-2 with special bridge routine, WSPRO, HY8) _

HEC-2 with special culvert routine

If different than hydraulic analysis for the flooding source,justify why the hydraulic analysis used for the
flooding source could not analyze the structure(s). (Attach justification)

e---------------
Note: Ifany items do not apply to submitted hydraulic analysis, indicate by N/A

• One form per new/revised bridge/culvert

FEMA Form S1·S9E. OCT 94 Bridge/Culvert Fonn MT·] Form 7 Page 1 of 6



3.ANALVSIS

Sketch the downstream face of the structure together with the road profile. Show, at a minimum, the maximum low
chord elevation, invert elevation, minimum top of road elevation, and ineffective now widths.

',iq
---

S6j~1$ ~
i

--~---I· -, :

Sketch the upstream face of the structure together with the road profile. Show, at a minimum, the maximum low
chord elevation, Invert elevation, and minimum top of road elevation.

----~_._.. ....: -;: '

..._:._/\._-
1\'
~

2~

i

!.. ~ I'J.. : ~ \.

-'~I"", I ~

•• • . .J. .

3S

I
I
i

I"

'1ro

e~. Ueri'cu-J Po,""+-: JJ:. /0
~/~.: =/2. 7D 95,

"/.rJ)

ZS·D

a--_'

IlridgeJCulvert fonn MT-2 fo.-m 7 Paoe 2 of 6



3. ANALYSIS (Cont'd)

: ~~.;,

01
Q.. ....

·1
I

1·
I

!
I
I

T,..

+- flow

•

Sketch the plan view ofthe sl.ructure(s) Show, at a minimum, the skew angle, cross-section locations, distances

•
"een cross sections, and length orstructure (s).

, 7
. I

,;,>X -6f:C"TION ,333

Attach plans of the structure (s) certified by a registered Professional Engineer.
As-builts for culverts could not be obtained

Culvert length or bridge width (ft) 64'

Calculated culvertlbridge area (ft 2)
by the hydraulic model,.irapplicable 56.5

Total cuIvertlbridge area (ft 2) 56.5

,
BridgelCulvert Form MT-2 Form 7 Page30f6



3. ANALYSIS (Conrd)

Elevations Above Which Flow is Effective for Overbanks

Upstream face

Downstream face

Minimum 1'op of Road Elevation

Upstream face

Downstream face

IOO-Year Elevations

Upstream face

Downstream face

Discharge
Amount of flow
through/over
the structure (s) (cfs)

Left Overbank

7l. 15

69.65

Left Overbank

71. 95

70.87

Water Surface
Elevations

72.67
f ,

70 97

Low Flow

599

Pressure Flow

Right Overbank

74.98

73.05

Right Overbank

74.01

72.32

Energy Gradient
Elevations

73.40

71.88

Weir Flow

930

Total Flow

1529

The maximum depth of
flow over the roadway/railroad (ft.) .

Weir length (ft.) .

0.72

209

Top Widths

Upstream face

Downstream face

Total Total
Floodplain Effective Flow Floodway

Width Width Width

185.06 300' 54.60'

185.34 267.7' 50.27'

Bridge/Culvert Form MT·2 Form 7 Page4 of 6
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3. ANALYSIS (Cont'd)

Loss Coefficients

• Entrance loss coefficient

Manning's "n'· value assigned to the structure(s)

Friction loss coefficient through structure (s)

Other loss coefficients (e.g., bend

manhole, etc.)

Total loss coefficient

Weir coefficient

Pier coefficient

Contraction loss coefficient

Expansion loss coefficient.

4. SEDIMENT TRANSPORT CONSIDERATIONS

.5

.013

N/A

N/A

N/A

2.6

N/A

.6

.8

1.. A. Is t.here any indicat.ion from historical records that. sediment transport (including scour and deposition) can
affect the 100-year water surface elevations? 0 Yes 1Rl No

B Based on t.he conditions (such as geomorphology, vegetative cover and development ofthe watershed and stream
bed, and bank conditions), is there a potential for debris and sediment transport (including scour and

~;:;:~~~:~~~;t~ff~~t.~~~~~~~~~~~.~~~~~~~.r:~~~.e.l~~~~~~~~~.n.~~~.c.o.~~~~~~~~.caPD~~~h&J~~the

.lfthe answer to either IA or IB is yes:
A. What is the estimated sediment (bed material) load?

_______cfs (attach gradation curve)

Explain met.hod used to est.imate the sediment transport and the depth of scour and/or
deposition _

B. Will sediment accumulate anywhere through the bridge/culvert?D Yes 0 No

If yes, explain the impact on the conveyance capacity through the
bridgeJculvert? _

5. FlOODWAY ANALYSIS

Explain method ofbridge encroachment

{floodwayrun) Ran HEC-2 using encroachment method #4. If surcharge was positive, method j

was used setting left & right ~ntroachment stations at those specified in , , U

Bridge/Culvert Form MT-2 Form 7 Page 5 of 6



Comments (explain any unusual situations):

5. FLOODWAY ANALYSIS (Cont'd)

Attach analysis. . ..~...

BridgeJCulvert Form MT-2 Form 7 P~ge6of6



•

•

•

Explanations

Form 1, Section 3, Part IB
The cross section locations for the revised and effective models do not line up until
cross section 0.42. At cross section 0.42, the water surface elevation for the revised
model is 0.64' higher than the duplicate effective model, 0.30' lower at cross section
0.53, 0.24' higher at cross section 0.58, and 0.02' lower at cross section 0.59. The
100 year water surface elevation balances out at cross section 0.62.

Form 4, Section 5, Part 1a
The loo-year water surface elevation is higher than at the end points at cross section
0.62. This cross r section is at the uppermost portion of the analysis and the
improvements were made at the lower end of the run. The vertical extension warning
is present in the duplicate effective model. The scope of work did not include
surveying a half mile away from the improvements for the sole purpase of removing a
vertical extension warning so far from the project location.

Form 4, SectioI,15, Part Ib and lc
Critical depth is assumed at several locations along the wash. A subcritical analysis
was performed for Flynn Lane Wash which is a conservative approach to the revision
of a floodplain boundary.

Form 4, Section 5, Part 7
In the revised model, cross sections downstream if 0.42 are either more detailed or in
different locations with respect to the duplicate effective model and should not be
compared. Upstream of cross section 0.42, the water surface elevations increase and
decrease compared to the duplicate effective model until finally balancing at cross
section 0.62. No change to the floodplain was made upstream of cross section 0.42.

Form 5, Section 1, Part lK
Reference marker used was B.C.H.H. at 16th Street and Glendale Avenue.

\

Form 5, Section 1, Part 1L
Vertical Datum was B.C.H.R. at 16th Street and Glendale Avenue, elevation 1229.69.
Vertical Control is based on the National Geodetic Vertical Datum of 1929. r

Form 5, Section 1, Part2
Field survey based on horizontal and vertical control as stated in Part 1K and 1L
(above) on February of 1996 by David Evans and Associates, Inc.

Form 7, Section 2, Part 3
The special culvert routine was not available for the duplicate effective model. The
special culvert routine is more accurate in describing culvert geometry.

s:\adm\mariOOll'mailltrl.doc



• SADDLEBACK FRS X X X
SADDLEBACK FLOODWAY X X X
HAROUAHALA FRS X X X
HAROUAHALA FLOODWAY X X X

CENTENNIAL DIVERSION X X X
DYSART DRAIN X X X
ELMIRAGE DRAIN X X X
48TH STREET DRAIN X X X

ALMA SCHOOL DRAIN X X X
AGUA FRIA FLOODWAY X X X
INDIAN SCHOOL DRAIN X X X
ADOBE DAM X X X
DREAMY DRAW DAM X X X

CAVE BUTTES AND CAVE CREEK DAMS X X X
SCATTER WASH (BEARDSLEY TO 43RD AVE) X X X
NEW RIVER DAM X X X
SKUNK CREEK AT 1-17 X X X

McMICKEN DAM X X X

McMICKEN FLOODWA Y X X X
SUNSET FRS X X X

SUNNY COVE FRS X X X
SUNSET/SUNNY COVE PIPELINE X X X

OLD CROSS-CUT CANAL X X X
IBW INLET AND INTERCEPTOR X X X
IBW OUTLET X X X
IBW SIDE DRAINS X X X
IBW GREEN BELT X X X
BUCKEYE #1 X X X

• BUCKEYE #2 X X X

BUCKEYE #3 X X X

WHITE TANKS #3 X X X

WHITE TANKS #4 X X X

POWERLINE FRS X X X

POWERLINE FLOODWAY X X X

VINEYARD FRS X X X

RITTENHOUSE FRS X X X
SOSSAMAN DRAIN X X X

GUADALUPE ROAD CHANNEL AND BOX' X X X
SPOOK HILL FRS X X X
GUADALUPE DAM X X X

SIGNAL BUTTE FRS X X X
PASS MTN. DIVERSION AND FLOODWAY X X X
APACHE JUNCTION FRS X X X
E.M.F. & UNIVERSITY DET. BASIN X X X
SIGNAL BUTTE FLOODWAY X X X
BULLDOG FLOODWAY X X X
APACHE JUNCTION FLOODWAY X X X
SPOOKHILL FLOODWAY AND SED. BASIN X X X
HOLLY ACRES X X X
PERYVILLE RIPRAP X X X
SALT/GILA CLEARING X X X
SALT/GILA LOW FLOW X X X
SALT RIVER CHANNEL (ADOT) X X X
SALT RIVER CHANNEL· RIO SALADO X X X
SALT RIVER CHANNEL· WARNING SIGNS X X X X
ACDC X X X
EAST FORK/ CAVE CREEK/ BASIN #4 X X X
NEW RIVER CHANNEL X X X

• SUN CITY DRAINS X X X
SUN CITY WEST DRAINS X X X
SKUNK CREEK CHANNELIZATION X X X
10TH STREET BASIN X X X X

OPINSPSC.



ADOBE

CAVE BUTTES/CAVE CREEK
DREAMY DRAW

NEW RIVER DAM

ACDC (AND CAVE CREEK) 5/25/95 5/23/96 12/19/96

SKUNK CREEK (1-17) CHAN. 5/25/95 5/23/96 12/19/96

SKUNK CREEK/NEW RIV. FDY. 5/25/95 5/23/96 12/19/96
;.

~ '-
-~

#07.52 SADDLEBACK 3/22/95 3/21/96

#07.53 HARQUAHALA 3/22/95 3/21/96
#07.48 SUNNY COVE 9/28/95 9/26/96
#07.49 SUNSET 9/28/95 9/26/96

#07.28 WHITE TANKS#3 9/28/95 9/26/96
#07.29 WHITE TANKS#4 9/28/95 9/26/96
#07.42 BUCKEYE #1 8/24/95 8/22/96
#07.44 BUCKEYE #2 8/24/95 8/22/96
#07.45 BUCKEYE #3 8/24/95 8/22/96

# 11.02 POWERLINE 6/22/95 6/27/96
# 11.12 RITTENHOUSE 6/22/95 6/27/96
#11.11 VINEYARD 6/22/95 6/27/96

#07.43 GUADALUPE 10/26/95 10/24/96

#07.50 SPOOK HILL 10/26/95 10/24/96

#07.60 SIGNAL BUTTE 10/26/95 10/24/96

APACHE JUNCTION 10/26/95 10/24/96

HARQUAHALA 3/23/95 3/21 /96

SADDLEBACK 3/23/95 3/21/96

POWERLINE 6/22/95 6/27/96

• SPK HILL FDWY AND SO BASIN 11/30/95 11/21/96

E.M.F. 11/30/95 11/21/96

SIGNAL BUTTE 11/30/95 11/21/96

PASS MOUNTAIN 11/30/95 11/21/96

BULLDOG 11/30/95 11/21/96

':c " El' SIS' ..,.. ..
N.A. CENTENNIAL LEVEE # 1 3/23/95 3/21 /96
N.A. PASS MOUNTAIN 11/30/95 11/21/96

I
~~. ~lB!!fk~OR ...~.'~

HOLLY ACRES RIPRAP 1/26/95 1/25/96
PERRYVILLE RIPRAP 1/26/95 1/25/96
SALT/GILA LOW FLOW 1/26/95 1/25/96
COLTER CHANNEL 1/26/95 1/25/96
RIO SALADO 1/26/95 1/25/96
ALMA SCHOOL DRAIN 4/27/95 4/25/96
AGUA FRIA FLOODWAY 4/27/95 4/25/96
INDIAN SCHOOL RD. DRAIN 4/27/95 4/25/96
48TH ST. DRAIN 4/27/95 4/25/96
DYSART DRAIN 4/27/95 4/25/96
EL MIRAGE DRAIN 4/27/95 4/25/96

#07.21 McMICKEN DAM" 6/29/95 6/20/96
McMICKEN FLOODWAY 6/29/95 6/20/96
INDIAN BEND WASH (COE) 7/27/95 7/25/96
SCATTERW ASH 7/27/95 7/25/96
EAST FORK/ CAVE CREEK 7/27/95 7/25/96
OLD CROSS CUT CANAL 7/27/95 7/25/96
SOSSMAN ROAD DRAIN 6/22/95 6/27/96
GUADALUPE CHNL AND BOX 6/22/95 6/27/96
SALT/GILA CREARING 1/26/95 1/25/96
SUN CiTY DRAINS 2/23/95 2/22/96
SUN CITY WEST DRAINS 2/23/95 2/22/96
PARADISE VALY RETN BSN 2/23/95 2/22/96

·FCD C&O DIV. ONLY "FCD & ADWR ONLY
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NUMBER PANEl SUFFIXCOMMUNITY

CONTAINS:

MARICOPA COUNTY.
UNINCORPORATED AREAS.••.•.040037 .•..•.1&70 E

PARADISE VALLEY. TOWN OF •••.040049 •••..•1&70 .•.••. f

PHOENIX. CITY OF •••.•••••.••040051. •.•..1&70 .•.... f

MAP NUMBER
04013C1670 E

MAP REVISED:
SEPTEMBER 30, 1995

MARICOPA COUNTY,
ARIZONA AND
INCORPORATED AREAS

FIRM
FLOOD INSURANCE RATE MAP

•

PANEL 1670 OF 4350

APPROXIMATE SCALE IN FEET

1000 0 1000
E3 F+1 E3

O NATIONAL flOOD INS~RAHCE PROGRAM

l==========!

To determine If flood insurance Is available, contact an Insurance
agent or call the Nat/ona: Flood Insurance Program at (800)

638-6620•

LIMIT OF
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-1251
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•
Federal Emergencv Management Agency
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B .-------_ ....-_.-
l • MARICOPA COUNTY, AZ CIRC.ITY AREA - WASH 7 / TRILBY WASH NEAR CI.,E CITYE

~t'~
-., .' AND lNCORPQRATEQ AREAS ......_~ _.. ~ . ~ .._ -,; 1_ .' ~..• .',

flOODING SOURCE FlOODWAY BASE FLOOD
WATER SURFACE ELEVATION

SECTION MfAN REGULATORY I WITHOUT I WITH I INCREASE
CROSS SECTION DISTANCE! WIDTH AREA VEIOCIIY FLOODWAY FLOODWAY

(FEET) (SQUARE (FEET PER
FEEl) SECOND) (FEET NGVD)

Dreamy Draw
Wash East

A 0.04 250 2 -- 3 -- 3 1,242.0 1,242.0 1,242.9 0.9

Echo Canyon Wash
A 0.23 400 750 7.9 1,258.7 1,258.7 1,258.7 0.0
B 0.37 200 680 8.8 1,264.3 1,264.3 1,264.6 0.3
C 0.51 150 1,432 4.1 1,271.7 1,271. 7 1,272.7 1.0
D 0.71 180 1,466 4.0 1,278.0 1,278.0 1,278.8 0.8
E 1. 04 210 1,501 3.9 1,293.1 1,293.1 1,293.5 0.4
F 1.19 180 1,169 5.0 1,298.0 1,298.0 1,298.3 0.3
G 1. 43 150 635 7.8 1,308.4 1,308.4 1,308.9 0.5
H 1. 49 150 377 11. 9 1,310.2 1,310.2 1,310.7 0.5
I 1. 54 150 734 6.1 1,314.4 1,314.4 1,314.4 0.0
J 1. 60 150 774 5.8 1,316.1 1,316.1 1,316.1 0.0
K 1.71 150 729 6.2 1,317.6 1,317.6 1,318.0 0.4
L 1. 86 150 451 8.0 1,321.9 1,321.9 1,322.8 0.9
M 2.02 150 609 4.9 1,327.5 1,327.5 1,327.5 0.0

Flynn Lane Wash
3 3A 0.05 350 -- -- 1,244.3 1,244.3 1,244.7 0.4

B 0.21 250 -- 3 -- 3 1,259.8 1,259.8 1,259.9 0.1
C 0.34 200 -- 3 -- 3 1;272.5 1,272.5 1,273.0 0.5
D 0.53 400 -- 3 -- 3 1,290.1 1,290.1 1,291.1 1.0

IMiles Above Mouth 2Combined Floodway for Dreamy Oraw Wash East and Myrtle Avenue Wash
30ata Not Available

T
FEDERAL EMERGENCY MANAGEMENT AGENCY FLOODWAY DATAA

B
l MARICOPA COUNTY, AZE DREAMY DRAW WASH EAST - ECHO CANYON WASH - FLYNN
5 AND INCORPORATED AREAS LANE WASH
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OCOTILLO ROAD
(INVERTED CROWN)

FLYNN LAi~ WASH (TYPICAL)



)&38~/'J -://OOc*r, Id~c,r:
L..Y'oc ../

OJo&3

,§(9@ DAVID EVANS AND ASSOCIATES, INC.

:5£iD:~;\-~__ ~ __~ 5fQti:O~ __._usid ._~ __ -. ~E.LC:VO-TI~D~ ----. --~- ---"--- --- -- ~--
;~~:b?.tJ__c:n()L~ i-'_L_ Kc::v I~Ed_. -- --. -- ----c~ --tofJ--~- -.--- --- -.-- ----- .-- -,-
, l:J.DJ'15.-, .__ J=-LLC-=d-mexid-- . --- -.oJ--W.oJ L----- --- -- --'----- ----- --.-
~ __~~LS:_tSiL S_ __ J LPL:) ~t5 .- --.---- ..-.'--- ---- ---- ----
l_2_lj_a..~s La_,.:)_ - -- ILo3& .-5- - 5p:-:;.,,:~&-. __ J.d39 . u- ,- --- -- - ---=--.------ --- ;

:_B-ttq .t3L~. _ I 1.003. S- 1d,3.i IJ
~-.-2 i_:lt.:iJ., 5-- ",/1 A -'" 1~-.- I. S-'1..3 ,5-
\ c.r:. t ' /111-,..) ",.." ':'l()..'2"!{) 3 L ::\ L '~ ll2 0 J :::L~o___ ... Ld =:1 - t QQu.p- Q-.l.~. _

i-2.5.4-t~-1--------------~-----gJ2:------- SpJ)!_u2-<~~_ -J.d.3.9,3~--.---.- ------ -_.-- --.- --- .. - ---
~__RSjo.J__~·:L3 _____.. . ... _.g~ld_ ... , ' _~ d __ v__ J d.3(~L3~-- . . _ , __ __ __ _
!--85-k-t53 - - - - B8-d .. -;- - .-- ). d:-il)J 3 L/-- --- - ---
~__ ~Lt~.O -- - - - 3 ct-S-- .. .-.- - :--)d _J]. O_1~ 8:_. .-- -- . -_. . -- - - -
j 2Lo L:LSD_ -__ --.-----.-. --3-&0.-.-._'-. --.-.__._.. __.. _. J....d_39...JS_. --.--------.----.- _:- ---
,_ ~&Lt/O . 3-!.P5- -. )~39.L'__J9- - .-
:_e-bJ_t.B-o __ -- 35_5.___ _ J d-~-.o"~J ct.. -
i_2:&5_L05 __ 30_ _ __ I d~ O.LScL . _

•

----U$--t.. LS. --- .- ... --- 'd.~O. -. -- - ---~- . .i-d..3B,59- -. -- . -
...-El.a 5' -\ a5 .__. . LCL .. Jd 3'1151.- ._. .__
r-B-t.PS:t35 -. - Q -. ... t-· Ld LJO ,GoO - - -- .
!
\ M'._' _.__

?,J. !i------ ..- - --j?--- t:- -101 ; - - ')
,~ .__.. .. Q__ - v_h._, I __ ._ l.-C 3, __
I , '
I --- .- _.-._.-._--. --. -.-------..-----.-----------.---------

t~~LfL~r---~)~tt:-~={-·-?S0-i~~Z~.~~~~-~--_:Qdtz~~\.-~ __:.- -~~'~1iN_~~5 t:
: 'I . ; ,
~ . I._ _ ' _ I

i"Lay~ii3-a--~-=-.jC?j=- --..~_. Lj__ &-:_. _: . ---- __ ilii5- - -----
ld-.. ~D-,LI. .LjoJ;... :;<3y----- .. -.---.--~-j j- -- - --- -- -.---------

-~) ~~~-O:S:-::::=-.5'.~2--- 33 6L - " .-g5-Z;
. . -

:_.--J_aY_o_J~ -.- -----_~_£..._-_-. ._:._ ~-Qa.-~:~~:_-._.~ )~-,5~

\~Ll 0,7 795'--- -- 8LJJ~

}d-.40, 2' 917 / / J G

•



•

•











Gila River Basin

•
~~

~
us Army Corps
of Engineers
Los Angeles District

i
. ~

, l ..

Phoenix.' Arizona, and Vicinity'
(Including New River)

------------------;---------------

• "-'"

219

Arizona Canal Diversion Channel
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~Inc~uding eucHa City vVash Sediment Basin,
Cave Creek Sediment Basin~ and Cave Creek Channel)
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Design Memorandum r,lo. 12
Feature Design for Arizona Canal Diversion Channel ­
40th Street to Cactus Road
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ARIZONA CANAL DIVERSION CHANNEL

U.S. ARMY CORPS OF ENGINEERS
-lOS ANGELES DISTRICT

HYDRAUliC PLAN AND PROFILE
STA..855+00 TQ STA.820 +00

DATUM IS NATIONAL GEODETIC VERTICAL DATUM OF' 1929

GILA RIVER BASIN

PHOENIX, ARIZONA AND VICINITY INCLUDING NEW RIVER)

·825+00

SOURCE OF INFORMATION

CORPS OF ENGINEERS TOPOGRAPHY
FROM AERIAL PHOTOGRAPHY FLOWN
13 DECEMBE~ 1977.
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821+07 820+00 RECl: ..«1 0.0003 8700 11.0 0.016 23.7 9.0 0.014 22.2 9.6
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PLATE 9
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U.S. ARMY CORPS OF ENGINEERS
LOS ANGELES DISTRICT

HYDRAULIC PLAN AND PROFIL E
STA.890+00 TO STA.855+00

GILA RIVER BASIN

PHOENIX, ARIZONA A~O VICINITY (INCLUDING NEW RIVER)

860+00

ARIZONA CANAL DIVERSION CHANNEL

or'"-- ~~ " I'"

~/.~;;~~.... /((J%. ~ ~-/,::-{,-.~ ~.".. >v
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l. ESTHETIC DESIGN, EROSION CONTROL AM) RECREATIONAL FEATlJRES
NOT SHOWN, SEE APPENDIX 3.

2. UTILITIES AND SIDE DRAINS NOT SHOWN. SEE TAeLES I AND 9,
RESPECTIVELY.

DATUM IS NATIONAL GEODETIC VERTICAL DATUM OF 1929

SOURCE OF INFORMATION

CORPS OF ENGINEERS TOPOGRAPHY
FROM AERIAL PHOTOGRAPHY FLOWN
13 DECEMBER 1977_
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REPLY TO
ATTENTION OF;

Office of the Chief
Design Branch

DEPARTMENT OF THE ARMY
LOS ANGELES DISTRICT, CORPS OF ENGINEERS

P.O. BOX 2711
LOS ANGELES. CALIFORNIA 90053·2325

September 19, 1994

~ '?tmm-ciriKc~D1STffitT
~IID.'

I

_§~~(6~

CHENG I P&PM ri
DEP I HYDRO Ii
mMIN LMGT
RNANCE FILE

I C&O
ENGR

REMARKS

I

Mr. Donald J. Rerick
Project Manag-er
Flood Control District of
3335 West Durango Street
Phoenix, Arizona 85009

Dear Mr. Rerick:

Maricopa County

/vo 7e .­
=-

/9 ..5))'f?€ k
~// s·J7..e

/[/0 T i-c

•

•

We have completed As-Built drawings for the flood control
channel, appendix 'A' (Geotechnical reference drawings), and
appendix B (Landscape drawings) of Reach 4 entitled "Arizona
Canal Diversion Channel (Cudia City Wash to Dreamy Draw including
Cudia City Wash Sediment Basin)." We have also revised 10 As­
Built drawings of Reach 3 (Arizona Canal Diversion Channel from
Dreamy Draw to Cave Creek), a~d 19 As-Built drawings of Reach 2C
(Arizona Canal Diversion Channel from Cave Creek to 29th Avenue) .
Please replace above drawings of Reach 3 and 2C with the drawings
previously sent to you.

As per our requirements, we are sending you one set of full
size drawings, one set of half-size reproducibles, and one set of
half size prints for the above reaches of the Arizona Canal
Diversion Channel.

If you have any questions, please call Mr. Desai
(213/894-3702) of my staff.

Sincerely,

E-:f~lin,
Eg~~erl
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page 2

Thu Dec 12 08:52:03 1996

Description

fLynn Lane topa for drainage study

Point

'teet: mari0011
current Coordinate Listing by Point Range

Northing Easting ELevation

129 8742.68 10350.77 1252.92 TOP

130 8748.82 10345.77 1251.82 TOE

131 8755.56 10340.97 1251.63 FLOW LINE

132 8761.28 10339.59 1252.14 TOE

133 8762.03 10338.17 1253.07 TOP

134 8763.62 10340.50 1253.56 TOP

135 8717.90 10281.50 1250.76 CECK SHOT

136 8746.53 9790.66 1242.29 CK
137 8748.90 9716.40 1242.03 CONC

138 8749.61 9724.80 1241.86 CONC

139 8749.72 9690.13 1241.61 CONC

140 8751.37 9667.30 1241.01 CONC

141 8751.45 9656.39 1241.03 CONC

142 8749.67 9645.86 1239.39 CONC

143 8747.10 9632.70 1238.93 CONC

144 8732.59 9667.72 1242.68 TC

145 8733.28 9667.58 1242.18 CONC

146 8768.84 9671.55 1241.94 CONC.47 8769.51 9671.69 1242.42 CONC

48 8746.53 9790.67 1242.29 CK

•



page 1

fLynn Lane topo for drainage study

.ect: mari0011
Point statistics:

Starting point number: 1
Max point mnber used: 5009
Min point mnber used: 1
Current point number: 5010

Thu Dec 12 08:51:20 1996

Point
Current Coordinate Listing by Point Range

Northing Easting ELevation Description

1 8750.08 9729.74 1241. 78 START
2 8742.88 9853.43 1242.94 SET PK
3 8737.71 9941.91 1244.61 set pI<
4 8729.80 10077.37 1247.47 set pI<

5 8723.35 10187.88 1249.18 set pI<

6 8718.60 10269.17 1250.29 set pI<

10 8856.48 10463.79 1254.39 START

11 8907.94 10531.48 1257.34 SET CPS

12 9021.09 10680.33 1260.19 SET CPS
13 9153.73 10854.81 1264.40 SET CPS
15 9247.83 11021.73 1267.19 SET HUB
16 9271.36 11111. 71 1270.95 SET PK
18 9298.84 11216.84 1268.92 SET HUB.19 9311.47 11265.14 1269.95 SET HUB
32 8746.53 9790.65 1242.27 CNTL
51 10024.13 11369.33 1293.46 CPS IN PLANTER 2110

52 8717.88 10281.47 1250.73 CNTL

53 9230.65 10956.00 1266.77 SET NAIL
54 9328.83 11331.53 1269.81 SET NAIL
55 9526.10 11585.01 1274.65 SET H&T IN WASH

56 9508.38 11704.28 1282.40 SET CPS WITH PIN FL
57 9291.38 11973.41 1292.13 SET CPS IN ROAD
58 9219.69 12503.11 1310.45 SET CPS BK WLK S.S~

59 9699.81 12114.30 1297.03 SET H&T 22ND PL\LIN
101 8740.76 9889.84 1243.46 FD BCFL
110 8717.89 10281.48 1250.75 FD PK NAIL
111 8771.05 10404.20 1254.51 BW
112 8790.78 10408.86 1253.96 TOP
113 8816.63 10412.16 1253.65 BY
114 8826.09 10412.76 1253.01 BW
115 8833.26 10413.26 1252.67 BW FL
116 8836.69 10413.62 1252.79 BW TOE
117 8852.84 10414.90 1253.64 BW TOP
118 8873.32 10416.18 1254.12 BW
119 8758.84 10391.85 1254.31 NG
120 8769.56 10383.28 1253.61 TOP
121 8775.28 10378.09 1251. 71 TOE
122 8779.58 10374.68 1251.46 FLOW LINE
123 8782.79 10370.98 1251.53 TOE

<.24 8783.16 10369.64 1252.90 TOP
125 8783.66 10369.37 1254.02 TOP
126 8800.38 10355.96 1254.86 NG
127 8731.44 10356.80 1253.08 TC
128 8735.55 10354.24 1253.11 BW
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DUPLICATE EFFECTIVE HEC-2 MODEL



T1 FLYNN LANE WASH ARIZONA CANAL TO LINCOLN DR. FILE, MAllFIRM. HC2 T1 039
T2 STATIONING IS LEFT TO RIGHT LOOKING UPSTREAM T2 040• T3 100 YEAR PROFILE RUN T3 041
J1 -1 2 0 0 0 1244.4 J1 018
J2 1 -1 J2 019
J3 1.0 34.00 27.00 28 .00 31. 00 32.00 33 .00 OJ3 020
NC .1 .1 .1 .1 .3 NC 029
QT 2 1700 1700 QT 034
ET 10.4 ET 014
xl 0.05 13 1805 2118 0 0 0 xl 053
GR1245.0 500 1243.0 585 1244.0 700 1244.0 895 1243 .0 1050GR 015
GR1244.0 1209 1243 .0 1390 1244.0 1700 1244.0 1805 1243 .5 1930GR 015
GR1244.0 2118 1244.0 2412 1246.0 2535 GR 015
Xl 0.14 14 1200 1240 460 600 500 Xl 053
GR1254.0 500 1252.0 724 1251. 0 924 1252.0 1040 1253 .0 1124GR 015
GR1252.0 1200 1251. 7 1224 1252.0 1240 1252.5 1324 1252 .0 1370GR 015
GR1250.0 1470 1251. 0 1500 1253.0 1724 1254.0 1850 GR 015
NC 0.09 0.12 0.05 NC 029
QT 2 1540 1540 QT 034
Xl 0.21 9 750 827 390 390 390 Xl 053
GR1260.0 500 1259.2 545 1260.0 578 1261. 0 750 1256. 760GR 015
GR1256.0 800 1258 827 1259.0 922 1260.0 1300 GR 015
Xl 0.30 18 718 775 500 470 490 Xl 053
GR1274 .0 500 1272.0 718 1264.0 750 1264.0 760 1267 .0 775GR 015
GR1267 .2 822 1266.0 900 1265.7 902 1265.5 965 1266 .0 990GR 015
GR1268.0 1150 1268.0 1250 1266.0 1275 1265.5 1285 1265 .5 1300GR 015
GR1266.0 1310 1268.0 1335 1270.0 1490 GR 015
NC 0.0 0.0 0.0 0.6 0.8 NC 029
Xl 0.32 16 635 696 105 90 83 Xl 053
GR1275.0 500 1274.0 590 1272.0 635 1267 .25 654 1265 .3 654 .8GR 015
GR1264.5 656.75 1265.3 658.7 1267.25 659.5 1267.25 662.5 1265 .3 663.3GR 015
GR1264.5 665.25 1265.3 667.2 1267.25 668 1270.0 696 1268 .0 778GR 015
GR1270.0 1138 GR 015
SB 1.25 1.34 2.6 0 11.0 0 47.5 0 1265 .8 1264 .5SB 036
Xl 0.33 19 645 680 40 40 40 0 0 OXl 053
X2 0 0 1 0 0 0 0 0 0 OX2 054
BT 19 500 1275.0 1265.0 600 1274 .0 1265.0 645 1273 .0 1265. OBT 005
BT 654 1273.0 1268.5 654.8 1273.0 1270. 4 656.75 1272.5 1271.2 658 .7BT 005
BT1272.5 1270.4 659.5 1272.5 1268.5 662 .5 1272.0 1268.5 663.3 1272 .OBT 005
BT1270.4 665.25 1272.0 1271. 2 667.2 1272 .0 1270.0 668 1272.0 1268.5BT 005
BT 680 1271. 0 1265.0 766 1270.0 1265.0 810 1269.0 1265.0 884BT 005
BT1270.0 1265.0 990 1272.0 1265.0 1036 1273.0 1265.0 BT 005
GR1275.0 500 1274.0 600 1273.0 645 1268.5 654 1266.5 654.8GR 015
GR1265.8 656.75 1266.5 658.7 1268.5 659.5 1268.5 662.5 1266.5 663.3GR 015
GR1265.8 665.25 1266.5 667.2 1268.5 668 1271. 0 680 1270.0 766GR 015
GR1269.0 810 1270.0 884 1272.0 990 1273.0 1036 GR 015
xl 0.340 14 290 337 52 48 50 Xl 053
GR1280.0 0 1278.0 46 1277.0 195 1276.0 240 1274 .0 290GR 015
GR1267 . 0 314 1267.0 320 1271.6 337 1271.0 420 1271. 5 550GR 015
GR1271. 0 567 1271.5 595 1272. a 608 1273.0 1036 GR 015
NC 0 0 0 .1 .3 NC 029
Xl 0.42 10 200 260 420 450 440 Xl 053• GR1287.0 0 1284.0 143 1282.0 200 1276.0 220 1276.0 240GR 015
GR1277.0 260 1278.0 362 1280.0 518 1282.0 685 1283.0 812GR 015
QT 2 1100 1100 QT 034
Xl 0.53 13 327 400 525 600 550 Xl 053
GR1296.0 100 1295.0 218 1290.0 327 1286.4 353 1286. 4 375GR 015
GR1293 .0 400 1293.5 424 1292.0 455 1294.0 490 1294 .0 565GR 015
GR1292.0 690 1291.0 728 1292.5 752 GR 015
NC 0.12 0 0 0 0 NC 029
Xl 0.58 7 243 342 250 300 280 Xl 053
GR1300.0 0 1300.0 128 1301.0 168 1300.0 243 1291. 0 260GR 015
GR1291.0 288 1308.0 342 GR 015
NC 0 0 0 .6 .8 NC 029
xl 0.59 10 430 510 52 48 50 Xl 053
GR1303 .0 200 1302.0 300 1300.0 430 1294.8 453 1292.8 453.8GR 015
GR1292.0 455.8 1292.8 457.8 1294.8 458.5 1306.0 510 1307.0 564GR 015
SB 0 1.69 2.80 0 5.5 0 23.7 0 1301.0 1292.0SB 036
Xl 0.62 11 470 545 210 210 210 Xl 053
X2 0 0 1 0 0 0 0 0 0 OX2 054
BT 11 200 1310. 0 1300.0 376 1312.0 1300. 0 427 1313.0 1300 .OBT 005
BT 470 1312.0 1300. 0 485 1312.0 1303.8 485. 8 1312.0 1305.8 487 .8BT 005
BT1312.5 1306.5 489. 8 1313.0 1305.8 490.5 1313 .0 1303.8 545 1313 .OBT 005
BT1300.0 730 1314. 0 1300.0 BT 005
GRl310.0 200 1312 .0 376 1313 .0 427 1312 .0 470 1303 .8 485GR 015
GR1301.8 485.8 1301. 0 487.8 1301 .8 489.8 1303 .8 490.5 1313 .0 545GR 015
GR1314.0 730 GR 015
xl 0.63 6 77 155 48 52 50 Xl 053
GR1314.5 28 1312.0 77 1302.0 96 1302.0 119 1314 .0 155GR 015
GR1315.0 730 GR 015
NC 0 0 0 .1 .3 NC 029
Xl 0.70 6 540 608 320 330 320 Xl 053
GR1323.0 500 1323.8 540 1310.0 570 1311.0 575 1325.0 608GR 015
GR1326.0 710 GR 015
EJ EJ 012
T1 FLYNN LANE WASH 100 YEAR PROFILE WITH 1 ' ENCROACHMENT T1 039
T3 100 YR W! 1 ' ENCROACH T3 041
J1 3 1244.7 Jl 018
J2 J2 019

BLANK_LINE 004
BLANK_LINE 004
BLANK_LINE 004
BLANK_LINE 004

ER ER 013

•
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1********************************************
***************************************

HEC-2 WATER SURFACE PROFILES u .S. ARMY CORPS OF ENGINEERS

HYDROLOGIC ENGINEERING CENTER

Version 4.6.2; May 1991 609 SECOND STREET, SUITE D

RUN DATE 08AUG96 TIME

DAVIS, CALIFORNIA 95616-4687

(916) 756-1104

x X XXXXXXX XXXXX XXXXX
X X X X X X X
X X X X X
XXXXXXX xxxx X XXXXX XXXXX
X X X X X
X X X X X X
X X XXXXXXX XXXXX XXXXXXX

08AUG96 11,58,25 PAGE

THIS RUN EXECUTED 08AUG96 11058,25
* **** * * * * * * * *-* * ** .. * * * * * * * * * * * * * * * * * * *

HEC-2 WATER SURFACE PROFILES

Version 4.6.2; May 1991
*************************************

T1 FLYNN LANE WASH ARIZONA CANAL TO LINCOLN DR. FILE, MAl IF IRM . HC2
T2 STATIONING IS LEFT TO RIGHT LOOKING UPSTREAM
T3 100 YEAR PROFILE RUN

J1 ICHECK INQ NINV IDIR STRT METRIC HVINS Q WSEL FQ

-1 1244.4

J2 NPROF I PLOT PRFVS XSECV XSECH FN ALLDC IBW CHNIM ITRACE

• -1

J3 VARIABLE CODES FOR SUMMARY PRINTOUT

1.0 34 .00 27 .00 28.00 31. 00 32.00 33.00

NC .1 .1 .1 .1 .3
QT 2 1700 1700
ET 10.4
Xl 0.05 13 1805 2118 0 0 0
GR 1245.0 500 1243.0 585 1244.0 700 1244.0 895 1243 .0 1050
GR 1244.0 1209 1243.0 1390 1244.0 1700 1244.0 1805 1243.5 1930
GR 1244.0 2118 1244.0 2412 1246.0 2535

Xl 0.14 14 1200 1240 460 600 500
GR 1254.0 500 1252.0 724 1251.0 924 1252.0 1040 1253 .0 1124
GR 1252.0 1200 1251. 7 1224 1252.0 1240 1252.5 1324 1252 .0 1370
GR 1250.0 1470 1251. 0 1500 1253.0 1724 1254.0 1850

NC 0.09 0.12 0.05
QT 2 1540 1540
Xl 0.21 9 750 827 390 390 390
GR 1260.0 500 1259.2 545 1260.0 578 1261. 0 750 1256.0 760
GR 1256.0 800 1258 827 1259.0 922 1260.0 1300

Xl 0.30 18 718 775 500 470 490
GR 1274.0 500 1272.0 718 1264.0 750 1264.0 760 1267.0 775
GR 1267.2 822 1266.0 900 1265.7 902 1265.5 965 1266.0 990
GR 1268.0 1150 1268.0 1250 1266.0 1275 1265.5 1285 1265.5 1300
GR 1266.0 1310 1268.0 1335 1270.0 1490

1
08AUG96 11,58,25 PAGE

NC 0.0 0.0 0.0 0.6 0.8
Xl 0.32 16 635 696 105 90 83
GR 1275.0 500 1274.0 590 1272.0 635 1267.25 654 1265.3 654.8
GR 1264.5 656.75 1265.3 658.7 1267.25 659.5 1267.25 662.5 1265.3 663.3
GR 1264.5 665.25 1265.3 667.2 1267.25 668 1270.0 696 1268.0 778
GR 1270.0 1138

SB 1.25 1.34 2.6 0 11.0 0 47.5 0 1265 .8 1264.5
Xl 0.33 19 645 680 40 40 40 0 0 0
X2 0 0 1 0 0 0 0 0 0 0
BT 19 500 1275.0 1265.0 600 1274.0 1265.0 645 1273 .0 1265. 0
BT 654 1273.0 1268.5 654.8 1273.0 1270.4 656.75 1272.5 1271 .2 658. 7
BT 1272.5 1270.4 659.5 1272.5 1268.5 662.5 1272.0 1268.5 663.3 1272 .0
BT 1270.4 665.25 1272.0 1271. 2 667.2 1272.0 1270.0 668 1272.0 1268.5
BT 680 1271.0 1265.0 766 1270.0 1265.0 810 1269.0 1265.0 884
BT 1270.0 1265.0 990 1272.0 1265.0 1036 1273.0 1265.0

• GR 1275.0 500 1274.0 600 1273.0 645 1268.5 654 1266 .5 654.8
GR 1265.8 656.75 1266.5 658.7 1268.5 659.5 1268.5 662.5 1266. 5 663.3
GR 1265.8 665.25 1266.5 667.2 1268.5 668 1271. 0 680 1270 .0 766
GR 1269.0 810 1270.0 884 1272.0 990 1273.0 1036



Xl 0.340 14 290 337 52 48 50• GR 1280.0 0 1278.0 46 1277.0 195 1276.0 240 1274 .0 290
GR 1267.0 314 1267.0 320 1271. 6 337 1271. 0 420 1271. 5 550
GR 1271.0 567 1271.5 595 1272.0 608 1273.0 1036

NC 0 0 0 .1 .3
Xl 0.42 10 200 260 420 450 440
GR 1287.0 0 1284.0 143 1282.0 200 1276.0 220 1276. 0 240
GR 1277.0 260 1278.0 362 1280.0 518 1282.0 685 1283 .0 812

QT 2 1100 1100
Xl 0.53 13 327 400 525 600 550
GR 1296.0 100 1295.0 218 1290.0 327 1286.4 353 1286.4 375
GR 1293.0 400 1293.5 424 1292.0 455 1294.0 490 1294.0 565
GR 1292.0 690 1291. 0 728 1292.5 752

NC 0.12 0 0 0 0
Xl 0.58 7 243 342 250 300 280
GR 1300.0 0 1300.0 128 1301.0 168 1300.0 243 1291. 0 260
GR 1291. 0 288 1308.0 342

NC 0 0 0 .6 .8
Xl 0.59 10 430 510 52 48 50
GR 1303.0 200 1302.0 300 1300.0 430 1294.8 453 1292 .8 453.8
GR 1292.0 455.8 1292.8 457.8 1294.8 458.5 1306.0 510 1307 .0 564

SB 0 1. 69 2.80 0 5.5 0 23.7 1301 .0 1292 .0
Xl 0.62 11 470 545 210 210 210
x2 0 0 1 0 0 0 0 0 0 0
BT 11 200 1310.0 1300.0 376 1312 .0 1300.0 427 1313 .0 1300 .0
BT 470 1312.0 13 00.0 485 1312.0 1303 . 8 485.8 1312.0 1305.8 487 . 8
BT 1312.5 1306.5 489.8 1313.0 1305.8 490 .5 1313.0 1)03.8 545 1313 .0

1

08AUG96 11:58:25 PAGE

BT 1300.0 730 1314.0 1300.0
GR 1310.0 200 1312.0 376 1313.0 427 1312 .0 470 1303 .8 485
GR 1301.8 485.8 1301.0 487.8 1301.8 489.8 1303 .8 490.5 1313 .0 545
GR 1314.0 730

Xl 0.63 6 77 155 48 52 50
GR 1314.5 28 1312.0 77 1302.0 96 1302.0 119 1314.0 155
GR 1315.0 730

NC 0 0 0 .1 .3
Xl 0.70 6 540 608 320 330 320
GR 1323.0 500 1323.8 540 1310.0 570 1311.0 575 1325.0 608
GR 1326.0 710

1
08AUG96 11 : 58 :25 PAGE

• SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA
SLOPE XLOBL XLCH XLOBR ITRIAL IOC ICONT CORAR TOPWIO ENDST

*PROF 1

CRITICAL DEPTH TO BE CALCULATED AT ALL CROSS SECTIONS
0

CCHV= .100 CEHV= .300
*SECNO .050

.050 1.40 1244.40 1243.92 1244.40 1244.43 .03 .00 .00 1244 .00
1700.0 1359.1 238.5 102.4 989.7 203.5 122.5 .0 .0 1244 .00

.00 1. 37 1.17 .84 .100 .100 .100 . 000 1243 .00 525 . 50
.011055 o. o. O. 0 20 0 . 00 1911. 10 2436 . 60

*5ECNO . 140

3265 DIVIDED FLOW

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = .66

.140 2.47 1252.47 1252.06 .00 1252.56 .09 8.11 .02 1252.00
1700.0 733.4 42.3 924.3 335.1 24.7 354.5 11.6 16.2 1252.00

.06 2.19 1.71 2.61 .100 .100 .100 .000 1250.00 671. 72
.025355 460. 500. 600. 5 14 0 .00 898.62 1664.28

*5ECNO .210

3265 DIVIDED FLOW

3301 HV CHANGED MORE THAN HVINS

.210 3.32 1259.32 1259.05 .00 1260.01 .69 7.28 .18 1261.00
1540.0 .2 1431.1 108.7 .7 206.6 97.7 16.2 21. 6 1258.00

.08 .30 6.93 1.11 .090 .050 .120 .000 1256.00 538.12
.013935 390 . 390. 390. 3 11 0 .00 302.39 1043.82

*SECNO . 300

3265 DIVIDED FLOW

• 08AUG96 11 : 58 :25 PAGE

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV



Q QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA• SLOPE XLOBL XLCH XLOBR ITRIAL IOC ICONT CORAR TOPWID ENDST

.300 3.51 1267.51 1267.30 .00 1267.87 .36 7.82 .03 1272.00
1540.0 .0 634.7 905.3 .0 89.9 443.2 20.7 25.6 1267.00

.11 .00 7.06 2.04 .000 .050 .120 .000 1264.00 735.96
.019017 500. 490. 470. 4 5 0 .00 447.64 1328.88

CCHV= .600 CEHV= .800
*SECNO .320

3265 DIVIDED FLOW

7185 MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED

.320 5.34 1269.84 1269.84 .00 1270.33 .49 2.01 .11 1272.00
1540.0 .0 798.2 741. 8 .0 105.2 373.4 21. 8 26.6 1270.00

.11 .00 7.59 1. 99 .000 .050 .120 .000 1264.50 643.65
.028805 105. 83. 90. 0 8 0 .00 456.96 1108.89

SPECIAL BRIDGE

SB XK XKOR COFQ RDLEN BWC BWP BAREA 55 ELCHU ELCHD
1 .25 1. 34 2.60 .00 11.00 .00 47.50 .00 1265.80 1264.50

*SECNO .330

6070,LOW FLOW BY NORMAL BRIDGE

EGPRS= 1291.709 EGLWC= 1271.631 ELLC= 1271.200 PCWSE= 1269.838 ELTRD= 1269.000

3370 NORMAL BRlOOE. NRD= 19 MIN ELTRD= 1269.00 MAX ELLC= 1271 20

.330 5.75 1271. 55 1271.20 .00 1271.78 .23 1.30 .16 1273 .00
1540.0 .0 264.5 1275.5 .0 43.8 396.1 22.2 26.9 1271 .00

.12 .00 6.04 3.22 .000 .050 .120 .000 1265.80 647 .90
. 036677 40. 40 . 40. 3 9 0 -51. 38 318.30 966 .20

*SECNO .340
7185 MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED

.340 5.48 1272.48 1272.48 .00 1273.03 .54 .98 .25 1274.00
1540.0 .0 1004.8 535.2 .0 138.6 373.6 22.7 27.4 1271.60

.12 .00 7.25 1. 43 .000 .050 .120 .000 1267.00 295.20
.012583 52. 50. 48. 0 10 0 .00 519.69 814.89

• 08AUG96 11:58:25 PAGE

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA
SLOPE XLOBL XLCH XLOBR ITRIAL IOC ICONT CORAR TOPWID ENDST

CCHV= .100 CEHV= .300
*5ECNO .420

.420 3.19 1279.19 1279.09 . 00 1279.86 .67 6.79 .04 1282.00
1540.0 .0 1053.9 486.1 .0 134.7 228.0 27.2 31.3 1277.00

.14 .00 7.83 2.13 .000 .050 .120 .000 1276.00 209.36
. 019062 420. 440. 450 . 2 11 0 .00 245.63 454.99

*SECNO .530

3302 WARNING, CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = .69

.530 3.53 1289.93 1289.65 .00 1290.81 .88 10.89 .06 1290 .00
1100.0 .0 1100.0 .0 .0 146.3 .0 30.6 33.4 1293 .00

.16 .00 7.52 .00 . 000 .050 .000 .000 1286.40 327 .50
.020184 525. 550. 600. 3 5 0 .00 60.87 388 .37

*SECNO .580
.580 3.84 1294.84 1294.26 . 00 1295.73 .90 4.92 .01 1300 .00

1100.0 .0 1100.0 .0 .0 144.7 .0 31. 5 33.7 1308 .00
.17 .00 7.60 .00 .000 .050 .000 .000 1291. 00 252 .75

.015424 250. 280. 300. 3 11 0 .00 47.44 300 .19

CCHV= .600 CEHV= .800
*SECNO .590
7185 MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED

.590 7.07 1299.07 1299.07 .00 1300.45 1.38 1.06 .38 1300.00
1100.0 .0 1100. a .0 .0 116.8 .a 31.6 33.8 1306.00

.17 .00 9.42 .00 .000 .050 .000 .000 1292.00 434.12
. 030716 52 . 50. 48. 0 17 0 .00 44.01 478.13

SPECIAL BRIDGE

SB XK XKOR COFQ ROLEN BWC BWP BAREA 55 ELCHU ELCHD
.00 1. 69 2.80 .00 5.50 .00 23.70 .00 1301. 00 1292.00

• ·SECNO .620

3265 DIVIDED FLOW



08AUG96 11,58,25 PAGE• SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV
Q QLOB QCH QROB ALOB ACH AROB VOL ""'A R-BANK ELEV
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA
SLOPE XLQBL XLCH XLOBR ITRIAL IOC ICONT CORAR TOPWID ENDST

3280 CROSS SECTION .62 EXTENDED 1.95 FEET

3301 HV CHANGED MORE THAN HVINS

3302 WARNING, CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO 4.19

PRESSURE AND WEIR FLOW, Weir Submergence Based on TRAPEZOIDAL Shape

EGPRS EGLWC H3 QWEIR QPR BAREA TRAPEZOID ELLC ELTRD WEIRLN
AREA

1355. 60 1309 .77 . 00 572 . 528. 24. 30. 1306.50 1310.00 202.

.620 10.95 1311.95 .00 .00 1312.10 .15 11.66 .00 1312 .00
1100.0 84.8 1015.2 .0 167.7 313 .6 .0 33.1 34.5 1313 .00

.19 .51 3.24 .00 .120 .050 .000 .000 1301. 00 200 .00
.001748 210. 210. 210. 2 0 9 .00 240.49 538 .79

'SECNO .630

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = .86

.630 10.11 1312.11 1305.60 .00 1312.19 .08 .04 .04 1312.00
1100.0 .0 1100.0 .0 .1 482.8 .0 33.6 34.6 1314.00

.20 .04 2.28 .00 .120 .050 .000 .000 1302.00 74.89
.000503 48. 50. 52. 2 17 0 .00 74.43 149.32

CCHV= .100 CEHV= .300
·SECNO .700

3301 HV CHANGED MORE THAN HVINS

7185 MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED

.700 6.27 1316.27 1316.27 .00 1318.00 1.72 .50 .49 1323.80
1100.0 .0 1100.0 .0 .0 104.4 .0 35.8 35.0 1325.00

.20 .00 10.54 .00 .000 .050 .000 .000 1310.00 556.36• .027723 320. 320. 330. 0 14 0 .00 31. 07 587.43

1
PROFILE FOR STREMI 100 YEAR PROFILE RUN

PLOTTED POINTS (BY PRIORITY) E-ENERGY,W-WATER SURFACE,!-INVERT,C-CRITICAL W.S.,L-LEFT BANK,R-RIGHT BANK,M-LOWER END STA

ELEVATION 1243.
SECNO CUMIns

1253. 1263. 1273. 1283. 1293. 1303 _ 1313 . 1323. 1333.

•

.05 O.
50.

100.
150.
200.
250.
300.
350.
400.
450.

.14 500.
550.
600.
650.
700.
750.
800.
850.

.21 900.
950.

1000.
1050.
1100.
1150.
1200.
1250.
1300.
1350.

.30 1400.
1450.

. 32 1500.

. 33 1550.

.34 1600.
1650.
1700.
1750.
1800.
1850.
1900.
1950.

.42 2000.

IEM
.IEM
.1 EM

ICEM
ICEM

IE M
IEM
IEM

ICEM.
ICEM

I WEM
I WEM
I.E M
I.REM

I REL
.r REL

I eEL
I RCEL

I RWEL
I RWEL.

I RWEL
I REML

I CEML
I WEM L

I .WEM L
I.RWEM L

I RE M L
I RE M L
. I CE M L.
.1 EM L .

I E L .
I CEL

I WEL
I RWEL

I RWEL
I R EML

I .RCE L
I. RWE L

I R WELM
.r R E LM

IR WE LM



R
.R

I
'-- --- ....

R

R
R

WE R
M ER

E.RM
EL R

C WE LR
C .WE LR

C. WE LMR
.CW E L R

WE MLR
WE MLR

C
C

R

I
I

I
I

M R
WE M

WE

I
I.

I

IR WE LM
I RWEL M

I RWEL M
I WELM

I .WELM
I. WE M

I WE M
. I WERM

I WERM
I WE R.

I WE R
I CWE.M R

I CWELM R
I CE L M

I WE LM
I .WE L
I .CWE L
I. WE

. IC
C
C
C

2050.
2100.
2150.
2200.
2250.
2300.
2350.
2400.
2450.
2500.
2550 .
2600.
2650.
2700.
2750.
2800.
2850 .
2900 .
2950.
3000.
3050.
3100 .
3150 .
3200.
3250.
3300.
3350.
3400.
3450.
3500 .

. 58

. 59

. 53

. 62

. 63

. 70

•

08AUG96 11:58:25 PAGE

T1 FLYNN LANE WASH 100 YEAR PROFILE WITH l' ENCROACHMENT
T3 100 YR WI l' ENCROACH

Jl ICHECK INQ NINV IOIR STRT METRIC HVINS Q WSEL FQ

1244.7

J2 NPROF I PLOT PRFVS XSECV XSECH FN ALLOC IBW CHNIM ITRACE

08AUG96 11058,25 PAGE

• SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV
Q QLOB QCH QROB ALOB ACH AROB VOL 'IWA R-BANK ELEV
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA
SLOPE XLOBL XLCH XLOBR ITRIAL IOC ICONT CORAR TOPWID ENDST

* PROF
0

CCHV= .100 CEHV= .300
*SECNO .050

2800 NAT Q1= 161. 68 WSELK= 1244 .40 ENC Q1= 161. 68 WSEL= 1245.40 RATIO= .0000
NAT Q1= 689. RATIOS LOB, CH, ROB= .7233 .1554 .1213 WSEL= 1245.40

3470 ENCROACHMENT STATIONS= 1609 .8 2118.0 TYPE= TARGET= .765
.050 1. 70 1244.70 .00 1244.40 1244.93 .23 .00 .00 1244 .00

1700.0 517.6 1182.4 .0 149.7 297.3 .0 .0 .0 1244 .00
.00 3.46 3.98 .00 .100 .100 .000 .000 1243 .00 1609. 83

.076915 O. O. O. 0 0 0 .00 508. 17 2118 .00

*SECNO .140
2800 NAT Q1= 106.76 WSELK= 1252 .47 ENC Q1= 106.76 WSEL= 1253.47 RATIO= .0000
NAT Q1= 380. RATIOS LOB, CH, ROB= .4789 .0348 .4863 WSEL= 1253.47

3280 CROSS SECTION .14 EXTENDED .04 FEET

3302 WARNING, CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 3.13

3470 ENCROACHMENT STATIONS= 977 .2 1418.8 TYPE= TARGET= .719
.140 4.04 1254.04 .00 1252.47 1254.11 .06 9.16 .02 1252 .00

1700.0 760.7 195.2 744.1 392.1 87.7 356.6 7.5 5.5 1252 .00
.07 1. 94 2.23 2.09 .100 .100 .100 .000 1250.00 977 .23

. 007873 460. 500 . 600. 7 0 0 .00 441.56 1418 .79

*SECNO .210
2800 NAT Q1= 130.46 WSELK= 1259 .32 ENC Q1= 198.48 WSEL= 1260.32 RATIO= -.5215
NAT Q1= 272 . RATIOS LOB, CH, ROB= .0289 .7303 .2408 WSEL= 1260.32

3301 HV CHANGED MORE THAN HVINS

7185 MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED

3470 ENCROACHMENT STATIONS= 750.0 827.0 TYPE= TARGET= .270
.210 2.88 1258.88 1258.88 1259.32 1260.09 1.21 5.12 .34 1261. 00

1540.0 .0 1540.0 .0 . 0 174 .1 .0 12.1 7.8 1258 . 00
.08 .00 8.84 .00 .000 .050 .000 .000 1256.00 754 .24

. 028484 390. 390 . 390. 15 19 0 .00 72.76 827 .00

• 08AUG96 11,58,25 PAGE 10



SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV• 0 OLOB QCH OROB ALOB ACH AROB VOL 'IWA R-BANK ELEV
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA
SLOPE XLOBL XLCH XLOBR ITRIAL IOC ICONT CORM TOPWID ENDST

*SECNO .300
2800 NAT 01= 111.67 WSELK= 1267 .51 ENC 01= 111.67 WSEL= 1268.51 RATIO= .0000
NAT 01= 265. RATIOS LOB, CH, ROB= .0000 .3042 .6958 WSEL= 1268.51

3301 HV CHANGED MORE THAN HVINS

3302 WARNING, CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KAATIO = 1. 45

3470 ENCROACHMENT STATIONS= 718.0 885.8 TYPE= TARGET= .579
.300 4.79 1268.79 .00 1267.51 1269.43 .63 9.27 .06 1272 .00

1540.0 .0 1073.0 467.0 .0 143.1 212.0 15.0 9.0 1267 .00
.10 .00 7.50 2.20 .000 .050 .120 .000 1264.00 730. 84

.013625 500. 490. 470. 4 0 0 .00 154.91 885 .75

CCHV= .600 CEHV= .800
*SECNO .320

2800 NAT Q1= 90.74 WSELK= 1269.84 ENC Q1= 90.74 WSEL= 1270.84 RATIO= .0000
NAT Q1= 239. RATIOS LOB, CH, ROB= .0000 .3690 .6310 WSEL= 1270.84

3280 CROSS SECTION .32 EXTENDED .87 FEET

3301 HV CHANGED MORE THAN HVINS

7185 MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED

3470 ENCROACHMENT STATIONS= 635.0 716.4 TYPE= TARGET= .620
.320 6.37 1270.87 1270.87 1269.84 1272.16 1. 29 1. 59 .53 1272 .00

1540.0 .0 1491.7 48.3 .0 160.9 22,7 15.5 9.3 1270 .00
.11 .00 9.27 2.12 .000 .050 .120 .000 1264.50 639 .54

.027794 105. 83. 90. 3 11 0 .00 76.87 716 .41

SPECIAL BRIDGE

SB XK XKOR COFO ROLEN BWC BWP BAREA SS ELCHU ELCHD
1 .25 1.34 2.60 .00 11.00 .00 47.50 .00 1265.80 1264.50

*SECNO .330
1

08AUG96 11,58,25 PAGE 11• SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV
Q QLOB QCH QROB ALOB ACH AROB VOL 'IWA R-BANK ELEV
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA
SLOPE XLOBL XLCH XLOBR ITRIAL IOC ICONT CORM TOPWID ENDST

6070,LOW FLOW BY NORMAL BRIDGE

EGPRS= 1292.737 EGLWC= 1273.848 ELLC= 1271.200
2800 NAT Q1= 80.41 WSELK= 1271.55 ENC Q1=
NAT Q1= 175. RATIOS LOB, CH, ROB= .0000 .1019
WATER EL=CHANGE FROM NATURAL PROFILES BRIDGE

PCWSE=
80.41

.8981

1270.865
WSEL=

WSEL=

ELTRD=
1272.55
1272.55

1269.000
RATIO= .0000

3302 WARNING, CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = .58

3470 ENCROACHMENT STATIONS= 645.0 803.8 TYPE= TARGET= .540
.330 6 .78 1272.58 .00 1271.55 1273.01 .43 .67 .52 1273.00

1540.0 .0 866.9 673.1 .0 129.3 292.8 15.8 9.4 1271.00
.11 .00 6.71 2.30 .000 .050 .120 .000 1265.80 645.84

.011114 40. 40. 40. 0 0 0 .00 158.00 803 .84

*SECNO .340
2800 NAT 01=
NAT Q1= 310.

3280 CROSS SECTION

137.29 WSELK= 1272.48 ENCQ1=
RATIOS LOB, CH, ROB= .0000 .4321

.34 EXTENDED , 09 FEET

137.29
.5679

WSEL=
WSEL=

1273.48
1273.48

RATIO= .0000

3301 HV CHANGED MORE THAN HVINS

3470 ENCROACHMENT STATIONS=
.340 6.08 1273.08

1540.0 .0 1511.5
.11 .00 9.20

.017201 52. 50.

290.0
.00

28.5
1. 94

48.

346.7 TYPE=
1272.48 1274.38

.0 164.3
.000 .050

2 0

TARGET=
1. 29
14.7
.120

o

.68
16.1
.000

.00

.557
.69
9.5

1267.00
53.51

1274.00
1271.60

293.14
346.65

CCHV= .100 CEHV= .300
*SECNO .420

2800 NAT Q1= 111. 54 WSELK= 1279.19 ENC Q1= 125.85 WSEL=
NAT Q1= 217. RATIOS LOB, CH, ROB= .0000 .5798 .4202 WSEL=

3470 ENCROACHMENT STATIONS=
.420 4.33 1280.33

1540.0 .0 1540.0
.13 .00 7.93

.014335 420. 440.

1280.19 RATIO=
1280.19

.420

• 08AUG96 11,58,25

200.0
.00

.0
.00

450.

260.0 TYPE=
1279.19 1281.30

.0 194.2
.000 .050

4 0

TARGET=
.98

.0
.000

o

6.90
18.0
.000

.00

.03
10.0

1276.00
54.42

- .1283

1282.00
1277 . 00

205.58
260.00

PAGE 12



SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV• Q QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA
SLOPE XLOBL XLCH XLOBR ITRIAL IOC ICONT CORAR TOPWID ENDST

*SECNO .530
2800 NAT Q1= 77 .43 WSELK= 1289 .93 ENC Q1= 134.55 WSEL= 1290.93 RATIO= -.7378
NAT Q1= 135. RATIOS LOB, CH, ROB= .0069 .9931 .0000 WSEL= 1290.93

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = .56

3470 ENCROACHMENT STATIONS= 327.0 400.0 TYPE= TARGET= .007
.530 3 .42 1289.82 1289.64 1289.93 1290.78 .97 9.48 .00 1290. 00

1100.0 .0 1100.0 .0 .0 139.4 .0 20.1 10.7 1293 .00
.15 .00 7.89 .00 .000 .050 .000 .000 1286.40 328 .32

. 023037 525. 550. 600 . 11 15 0 .00 59.62 387 .94

*SECNO .580
2800 NAT Q1= 88.57 WSELK= 1294.84 ENC Q1= 135.23 WSEL= 1295.84 RATIO= -.5267
NAT Q1= 135. RATIOS LOB, CH, ROB= .0000 1. 0000 .0000 WSEL= 1295.84

3470 ENCROACHMENT STATIONS= 243.0 342.0 TYPE= TARGET= .000
.580 3.93 1294.93 .00 1294.84 1295.77 .84 4.98 .01 1300 .00

1100.0 .0 1100.0 .0 .0 149.2 .0 21.0 11.1 1308 .00
.16 .00 7.37 .00 .000 .050 .000 .000 1291.00 252 .58

. 014141 250. 280 . 300 . 4 0 0 .00 47.91 300 .48

CCHV= . 600 CEHV= .800
*SECNO .590

2800 NAT Q1= 62.76 WSELK= 1299.07 ENC Q1= 99.96 WSEL= 1300.07 RATIO= -.5926
NAT Q1= 100. RATIOS LOB, CH, ROB= .0000 1. 0000 .0000 WSEL= 1300.07

3301 HV CHANGED MORE THAN HVINS

3685 20 TRIALS ATTEMPTED WSEL,CWSEL
3693 PROBABLE MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED

3470 ENCROACHMENT STATIONS= 430.0 510.0 TYPE= TARGET= .000
.590 7.06 1299.06 1299.06 1299.07 1300.45 1. 39 1. 01 .43 1300.00

1100.0 .0 1100.0 .0 .0 116.4 .0 21.2 11.1 1306.00
.16 .00 9.45 .00 .000 .050 .000 .000 1292.00 434.16

.031010 52. 50. 48. 20 17 0 .00 43.93 478.09

08AUG96 11,58,25 PAGE 13

• SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA
SLOPE XLOBL XLCH XLOBR ITRIAL IOC ICONT CORAR TOPWID ENDST

SPECIAL BRIIX;E

SB XK XKOR COFQ ROLEN BWC BWP BARBA SS ELCHU ELCHO
.00 1.69 2.80 .00 5.50 .00 23.70 .00 1301. 00 1292.00

*SECNO .620
2800 NAT Q1= 263.11 WSELK= 1311. 95 ENC Q1= 324.85 WSEL= 1312.95 RATIO= -.2346
NAT Q1= 394. RATIOS LOB, CH, ROB= .1751 .8249 .0000 WSEL= 1312.95
WATER EL=CHANGE FROM NATURAL PROFILES BRIDGE

3280 CROSS SECTION .62 EXTENDED 1.94 FEET

3302 WARNING, CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 3.88

3470 ENCROACHMENT STATIONS = 470 .0 545.0 TYPE= TARGET= .175
.620 10 .94 1311.94 .00 1311.95 1312.13 .19 1.10 .72 1312.00

1100.0 .0 1100.0 .0 .0 312.9 .0 22.2 11.4 1313 .00
.17 .00 3.52 .00 .000 .050 .000 .000 1301.00 470.10

.002063 210. 210. 210. 0 0 9 .00 68.63 538.74

*SECNO .630
2800 NAT Q1= 490.29 WSELK= 1312.11 ENC Q1= 604.82 WSEL= 1313 .11 RATIO= -.2336
NAT Q1= 606. RATIOS LOB, CH, ROB= .0017 .9983 .0000 WSEL= 1313.11

3302 WARNING, CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 2.05

3470 ENCROACHMENT STATIONS= 77 .0 155.0 TYPE= TARGET= .002
.630 10.17 1312.17 .00 1312.11 1312.25 .08 .04 .07 1312.00

1100.0 .0 1100.0 .0 .0 487.1 .0 22.7 11.5 1314.00
.18 .00 2.26 .00 .000 .050 .000 .000 1302.00 77.00

.000492 48. 50 . 52. 2 0 0 .00 72.50 149.50

CCHV= .100 CEHV= . 300
*SECNO .700

2800 NAT Q1= 66.07 WSELK= 1316 .27 ENC Q1= 95.66 WSEL= 1317.27 RATIO= -.4479
NAT Q1= 96. RATIOS LOB, CH, ROB= .0000 1.0000 .0000 WSEL= 1317 .27

3301 HV CHANGED MORE THAN HVINS

• 3685 20 TRIALS ATTEMPTED WSEL,CWSEL
1
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SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV• TIME VLOB VCH VRQB XNL XNCH XNR WTN ELMIN SSTA
SLOPE XLOBL XLCH XLQBR ITRIAL IOC ICONT CORAR TOPWID ENDST

3693 PROBABLE MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED

3470 ENCROACHMENT STATIONS= 540.0 608.0 TYPE= TARGET= .000
.700 6.27 1316.27 1316.27 1316.27 1318.00 1.72 .49 .49 1323.80

1100.0 .0 1100.0 .0 .0 104.4 .0 24.9 11.9 1325.00
.19 .00 10.54 .00 .000 .050 .000 .000 1310.00 556.36

. 027742 320. 320. 330 . 20 14 0 .00 31. 06 587.43

1
PROFILE FOR STREAM 100 YR WI l' ENCROACH

PLOTTED POINTS (BY PRIORITY) E-ENERGY,W-WATER SURFACE,I-INVERT,C-CRITICAL W.S.,L-LEFT BANK,R-RIGHT BANK,M-LOWER END STA

ELEVATION 1243. 1253. 1263. 1273. 1283. 1293. 1303. 1313. 1323. 1333.
SECNO CUMDIS

.05 O. ILE
50. CILE

100. CI LE
150. C IL E
200. C ILWE
250. C ILWE
300. e I LE
350. C I LE
400. C IL E.
450. C I L E

. 14 500 . C I L.E
550. C I L E
600. C I.LWE
650. C I.RLE
700. C IRE
750. C .I RWE
800. C I RTN'E
850. C I RWEL

. 21 900 . I RWEL
950. C I RWEL.

1000. C I RWEL
1050. C I RWEL
1100. C I RWEL
1150. C I RWE L• 1200. C I .RWE L
1250. C I.R WE L
1300. C I R WE L
1350. C I R WE L

. 30 1400 . C . I REM L.
1450. C . I RWEL .

.32 1500. I RWE.

. 33 1550 . C I R E

. 34 1600 . C I RWE
1650. C I R.WE
1700. C I R WE
1750. C I R WE
1800. C I .R W E
1850. C I. R WEL
1900. C I R WEM
1950. C .I R WEM

. 42 2000 . C IR WELM
2050. C IR WELM
2100. C I R WE M
2150. C I R WE M
2200. C I RWEM
2250. C I .RWEM
2300. C I. EM
2350. C I WE 11
2400. C . I WERM
2450. C I WERM
2500. C I NE R.

. 53 2550 . I WE R
2600. C I WE.M R
2650. C I WELM R
2700. C I ELM R
2750. C I WE LM .R
2800. C I .WE L R

. 58 2850 . C I WE L R

. 59 2900 . I. WE M R
2950. C . I WE M R
3000. C WE R
3050. C WE R

. 62 3100 . C I M ER

. 63 3150 . C I. E.RM
3200. C I EL R
3250. C I WE LR
3300. C I .WE LR
3350. C I WE UlR
3400. C I W E L R
3450. C W E MLR

. 70 3500 . W E MLR

08AUG96 11,58 ,25 PAGE 15

• THIS RUN EXECUTED OSAUG96 11,5S,28
******************.******************

HEC-2 WATER SURFACE PROFILES



•
version 4.6.2; May 1991

*************************************

NOTE- ASTERISK 1*) AT LEFT OF CROSS-SECTION NUMBER INDICATES MESSAGE IN SUMMARY OF ERRORS LIST

100 YEAR PROFILE RUN

SUMMARY PRINTOUT

CWSEL .01K STENCL STENCR ELENCL ELENCR K*CHSL

1244.400 161 .68 .00 .00 .00 .00 .00
1244.700 61 .30 1609.83 2118.00 100000.00 100000.00 .00

1252.466 106 .76 .00 .00 .00 .00 14 .00
1254.041 191 .59 977.23 1418.79 100000.00 100000.00 14 .00

1259.319 130.46 .00 .00 .00 .00 15 .38
1258.878 91.25 750.00 827.00 100000 .00 100000.00 15 .38

1267.512 111.67 .00 .00 .00 .00 16.33
1268.795 131. 93 718.00 885.76 100000.00 100000 .00 16.33

1269 .838 90 .74 .00 .00 .00 .00 6.02
1270 .865 92 .37 635 .00 716. 41 100000 .00 100000 .00 6.02

1271. 553 80. 41 .00 .00 .00 .00 32.50
1272 .580 146. 08 645. 00 803 .84 100000 .00 100000.00 32.50

1272.483 137.29 .00 .00 .00 .00 24 .00
1273.085 117.42 290.00 346.65 100000.00 100000.00 24 .00

1279.185 111. 54 .00 .00 .00 .00 20 .45
1280.327 128. 62 200 00 260.00 100000.00 100000. 00 20 .45

1289.931 77 .43 .00 .00 .00 .00 18.91
1289.817 72 .47 327.00 400 .00 100000 .00 100000 .00 18.91

1294 .835 88 .57 .00 .00 .00 .00 16 .43
1294 .930 92 .50 243 .00 342 .00 100000. 00 100000 .00 16 .43

1299 .069 62 .76 .00 .00 .00 .00 20. 00
1299 .060 62 . 47 430.00 510.00 100000 . 00 100000 .00 20 .00

08AUG96 11,58 ,25 PAGE 16

CWSEL .01K STENCL STENCR ELENCL ELENCR K*CHSL• 1311.952 263.11 .00 .00 .00 .00 42. 86
1311.943 242.16 470.00 545 .00 100000.00 100000 .00 42 .86

1312 .107 490.29 .00 .00 .00 .00 20 .00
1312 .167 496 .14 77 .00 155 . 00 100000 . 00 100000 .00 20 .00

1316.273 66.07 .00 .00 .00 .00 25.00
1316.272 66.04 540.00 608.00 100000 .00 100000 .00 25.00

08AUG96 11058,25 PAGE 17

SUMMARY OF ERRORS AND SPECIAL NOTES

WARNING SECNO= 1244 .400 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
WARNING SECNO= 1244 .400 PROFILE= 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

CAUTION SECNO= 1244 .400 PROFILE= CRITICAL DEPTH ASSUMED
CAUTION SECNO= 1244 .400 PROFILE= MINIMUM SPECIFIC ENERGY

WARNING SECNO= 1244 .400 PROFILE= CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

CAUTION SECNO= 1244.400 PROFILE= 1 CRITICAL DEPTH ASSUMED
CAUTION SECNO= 1244.400 PROFILE= 1 MINIMUM SPECIFIC ENERGY
CAUTION SECNO= 1244.400 PROFILE= 2 CRITICAL DEPTH ASSUMED
CAUTION SECNO= 1244.400 PROFILE= 2 MINIMUM SPECIFIC ENERGY

WARNING SECNO= 1244 .400 PROFILE= CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

CAUTION SECNO= 1244 .400 PROFILE= CRITICAL DEPTH ASSUMED
CAUTION SECNO= 1244 .400 PROFILE= MINIMUM SPECIFIC ENERGY

WARNING SECNO= 1244.400 PROFILE= CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
WARNING SECNO= 1244.400 PROFILE= CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

CAUTION SECNO= 1244.400 PROFILE= CRITICAL DEPTH ASSUMED
CAUTION SECNO= 1244.400 PROFILE= MINIMUM SPECIFIC ENERGY
CAUTION SECNO= 1244.400 PROFILE= CRITICAL DEPTH ASSUMED
CAUTION SECNO= 1244.400 PROFILE= PROBABLE MINIMUM SPECIFIC ENERGY
CAUTION SECNO= 1244.400 PROFILE= 20 TRIALS ATTEMPTED TO B.l\LANCE WSEL

WARNING SECNO= 1244.400 PROFILE= CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
WARNING SECNO= 1244.400 PROFILE= CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

WARNING SECNO= 1244.400 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
WJl..RNING SECNO= 1244.400 PROFILE= 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

• CAUTION SECNO= 1244.400 PROFILE= 1 CRITICAL DEPTH ASSUMED
CAUTION SECNO= 1244.400 PROFILE= 1 MINIMUM SPECIFIC ENERGY
CJl..UTION SECNO= 1244.400 PROFILE= 2 CRITICAL DEPTH ASSUMED
CAUTION SECNO= 1244.400 PROFILE= 2 PROBABLE MINIMUM SPECIFIC ENERGY



•

•

•

CAUTION SECNO= 1244.400 PROFILE= 20 TRIALS ATTEMPTED TO BJlLANCE WSEL



•

•

•

," "

REVISED OR POST-DEVELOPED HEC-2 MODEL



HEC2 SIN: 1363000967 HMVersion: 6.52 Oata File: ma11REV1.HC2

********************************************

****.*********.*****************************

'~-2 WATER SURFACE PROFILES *
* *
* Version 4.6.2; May 1991

*
* RUN DATE 29OCT96 TIME

*
*

9:57:26 *

x X XXXXXXX XXXXX XXXXX
X X X X X X X
X X X X X
XXXXXXX XXXX X XXXXX XXXXX
X X X X X
X X X X X X
X X XXXXXXX XXXXX XXXXXXX

***************************************

* U.S. ARMY CORPS OF ENGINEERS *
* HYDROLOGIC ENGINEERING CENTER *
* 609 SECOND STREET, SUITE D *
* DAVIS, CALIFORNIA 95616-4687 *
* (916) 756-1104 *
*******************.*.*****************

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

FULL MICRO-COMPUTER IMPLEMENTATION

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

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

=============================
H A EST A D MET HOD S

37 Brookside Road * Waterbury, Connecticut 06708 * (203) 755-1666

~



T1 FLYNN LANE WASH FLOODPLAIN DELINEATION FILE:MA11REV1.HC2
T2 STATIONING IS LEFT TO RIGHT, LOOKING DOWNSTREAM

T~ FLYNN LANE WASH REVISED OR POST-DEVELOPED MODEL 100 YR MODEL
J -1 2 0 0 0 0 1240.7
J2 1 -1
J3 1.0 34.00 27.00 28.00 31.00 32.00 33.00 150 200
QT 2 1700 1700
ET 9.1 1515.14 1648.50

NC .013 .013 .013 .1 .3

* ENTRANCE INTO ARIZONA CANAL DIVERSION CHANNEL (ACDC)
X1 0 10 1593.5 1648.5 0 0 0
GR1240.4 400 1240.3 882 1239.3 892 1239.3 918 1240.3 928

GR1240.1 1593.5 1239.1 1603.5 1239.1 1638.5 1240.1 1648.5 1242 1680

ET 9.1 900 1149

NC .1 .1 .016
X1 .016 20 1080 1124 140 160 150

GR 1245 120 1244 200 1243.5 300 1243.4 550 1244 700

GR1244.5 800 1244.5 1000 1244 1065 1243.65 1077 1243.46 1080
GR1243.9 1084 1242.82 1084.5 1242.12 1100 1242.27 1104.5 1243.05 1119.5

GR1243.5 1120 1244.77 1124 1244.84 1134 1246 1250 1250 1500

ET 9.1 2078.50 2132.50

X1 .037 21 2078.5 2132.5 110 115 115
GR 1246 1200 1244 1330 1245 1460 1244 1550 1245 1700

GR1245.5 1800 1245.5 1900 1245 2000 1244.5 2070 1244.1 2078.5
GR1244.0 2083.5 1243.5 2084 1242.8 2100 1242.9 2103 1243.5 2118
GR1243.8 2118.5 1243.9 2122.5 1244.4 2132.5 1246 2160 1248 2290

GR 1250 2400
ET 9.1 1080.0 1132.0

.055
19TH STREET &OCOTILLO

21 1080 1132 125 95 95
GR1247.5 320 1246 460 1246.5 580 1245.5 700 1246 720

GR 1246 820 1247 900 1246.5 970 1246.5 1050 1246 1080
GR1245.7 1080 1245.1 1084.5 1244.4 1100 1244.6 1102 1245.4 1117.5

GR1245.7 1118 1245.8 1122 1246.4 1132 1248 1140 1248 1200

GR 1250 1365
ET 9.1 1035.24 1150

X1 .080 22 1083.5 1118 200 137 130
GR1250.5 470.0 1250.0 500.0 1248.0 600.0 1249.8 675.0 1250.0 750.0
GR1248.5 840.0 1249.0 900.0 1249.0 1050.0 1248.5 1075.0 1248.7 1078.5
GR1248.6 1083.5 1248.1 1084 1247.3 1100 1247.5 1102 1248.4 1117.5
GR1248.7 1118 1248.8 1122 1249.2 1129 1249.8 1140 1250.0 1148.5

GR1252.0 1360 1254.0 1450
ET 9.1 1070.50 1150.00
X1 .100 20 1070.5 1150 100 100 105
GR 1252 500 1251 600 1250 680 1249 720 1250 770
GR 1252 850 1250 930 1250 1000 1252 1050 1251.6 1070.5
GR1250.4 1083.5 1249.8 1084 1249.0 1100 1249.1 1102 1250.0 1118
GR1250.3 1118.5 1250.4 1122.5 1251 1150 1252 1380 1254 1470
ET 9.1 1076.50 1130.30
X1 .116 16 1076.5 1130.3 90 80 80

GR 1254 600 1252 630 1251 750 1251 800 1252 870
GR1253.6 1000 1253 1050 1252.2 1076.5 1250.2 1081.5 1250.5 1082
GR1250.2 1100 1250.2 1115.8 1250.5 1120.3 1252.3 1130.3 1253 1200

.254 1400
9.1 1006.75 1140.14

NC .1 .1 .035
X1 .158 14 1000 1140.14 160 310 220
GR1255.5 710 1254 820 1254 900 1256 1000 1254.5 1036.9
GR1253.9 1057.2 1253.65 1083.3 1253.01 1092.8 1252.6 1100 1252.8 1103.44



GR1253.6 1119.64 1254.12 1140.14 1256 1320 1258 1440

* Dip crossing at 20th Street
ET 9.1 1025.0 1198.0

NW16 .016 .016
X 71 15 1061 1158.5 50 60 68
GR1256.5 680 1255 760 1256 820 1257 940 1256 1000
GR1256.8 1061 1254.39 1078 1253.78 1085 1253.12 1100 1253.9 1143
GR1254.4 1143.5 1254.55 1148.5 1255.61 1158.5 1256 1200 1258 1300
ET 9.1 1033.1 1145.0
NC .09 .12 .05
Xl .188 15 1063.1 1115 140 25 90
GR 1259 760 1258 790 1258 840 1260 860 1260 1000
GR1258.2 1063.1 1257.34 1072.5 1258.5 1085.1 1253.67 1093.7 1253.4 1100
GR1253.9 1104.7 1257.25 1115 1256.8 1223 1258 1300 1260 1390
ET 9.1 1030 1134
Xl .217 14 1059.5 1134.7 160 150 150
GR 1264 750 1262 770 1262 900 1261.5 950 1262 990
GR1262.4 1020 1260.6 1059.5 1260.19 1072.5 1259.95 1083.7 1255.99 1095.9
GR1255.5 1100 1255.5 1103 1261.48 1122.6 1263.82 1134.7
ET 9.1 1020.8 1153.72
Xl .262 17 1056.8 1123 220 260 240
GR 1269 600 1268 760 1266 900 1264 920 1263.8 930
GR 1264 970 1264.8 1010 1264.6 1056.8 1264.4 1066.2 1264.3 1087.2
GR1259.8 1095.7 1259.59 1100 1260.3 1108.3 1266.4 1119.8 1266.7 1123
GR 1268 1140 1270 1190
ET 9.1 1057.60 1118.29
Xl .287 14 1057.6 1130.1 120 130 130
GR 1272 660 1270 750 1268 850 1266 900 1266 950
GR1267.5 980 1267.4 1057.6 1266.77 1061.4 1266.55 1084.3 1261.6 1093.7

.1.8 1100 1262.4 1108 1268.88 1118.8 1269.60 1130.1
9.1 1064.30 1119.07

Xl .304 15 1064.3 1122.3 80 100 90
GR 1272 760 1270 900 1268 920 1267.5 950 1268 970
GR 1269 1030 1268 1055 1267.5 1064.3 1267.1 1070.4 1267.56 1086.6
GR1263.1 1092.7 1262.6 1100 1263.6 1103.8 1271. 08 1122.3 1271.95 1125.4
ET 9.1 1061.80 1112.39
NC .6 .8
OT 2 1540 1540
Xl .320 11 1061.8 1137.7 50 90 85
X3 10 1270.87 1272.32
GR 1272 870 1270 980 1270 1050 1269.6 1061.8 1270.8 1086.8
GR1264.3 1090.8 1264.49 1095.8 1264.45 1104.2 1264.0 1107.7 1272.3 1112.7
GR1273.0 1137.7
ET 9.1 1057.30 1141.46

* 2-6' diameter culverts at 21st Street
NC .016 .016 .016
SC 2.013 .5 2.6 6 64 1.3 1265.73 1264.47
Xl .333 12 1087.3 1112.7 64 64 64
X2 2 1271.15
X3 10 1271.95 1274.01
BT -12 900 1273 980 1272 1050 1271
BT 1062.3 1271.15 1087.3 1271.95 1092.3 1272.61
BT 1095.8 1272.88 1104.2 1272.73 1107.7 1273.05
BT 1112.7 1274.01 1137.7 1275.0 1200 1276.0.273 900 1272 980 1271 1050 1271.15 1062.3 1271.95 1087.3
( 's.6 1092.3 1265.76 1095.8 1265.71 1104.2 1266.01 1107.7 1274.01 1112.7
GR1275 .0 1137.7 1276.0 1200
ET 9.1 1072.00 1128.34
NC .09 .12 .05
Xl .347 10 1082 1125.5 50 70 75



GR 1276 930 1276 1030 1274 1070 1271.9 1076.5 1271. 7 1082

GR1268.9 1091 1268.45 1100 1269.33 1112.5 1275 .6 1125.5 1275 .8 1131
ET 9.1 1029.50 1173.85N. .1 .3
x 58 12 1084.5 1123 60 50 60
GR 1276 960 1274 1070 1273.7 1080.5 1273.3 1084.5 1269.7 1091
GR1269.6 1100 1269.95 1108 1269.9 1110 1275.4 1123 1275.7 1125

GR 1276 1190 1278 1240
ET 10.4
xl 0.42 10 200 260 330 330 330
GR1287.0 0 1284.0 143 1282.0 200 1276.0 220 1276.0 240

GR1277.0 260 1278.0 362 1280.0 518 1282.0 685 1283.0 812
QT 2 1100 1100
X1 0.53 13 327 400 525 600 550
GR1296.0 100 1295.0 218 1290.0 327 1286.4 353 1286.4 375
GR1293.0 400 1293.5 424 1292.0 455 1294.0 490 1294.0 565
GR1292.0 690 1291.0 728 1292.5 752
NC 0.12 0 0 0 0
Xl 0.58 7 243 342 250 300 280
GR1300.0 0 1300.0 128 1301.0 168 1300.0 243 1291.0 260

GR1291.0 288 1308.0 342
NC 0 0 0 .6 .8
Xl 0.59 10 430 510 52 48 50
GR1303.0 200 1302.0 300 1300.0 430 1294.8 453 1292.8 453.8

GR1292.0 455.8 1292.8 457.8 1294.8 458.5 1306.0 510 1307.0 564

5B 0 1.69 2.80 0 5.5 0 23.7 0 1301.0 1292.0

Xl 0.62 11 470 545 210 210 210
X2 0 0 1 0 0 0 0 0 0 0
BT 11 200 1310.0 1300.0 376 1312.0 1300.0 427 1313.0 1300.0

.70 1312.0 1300.0 485 1312.0 1303.8 485.8 1312.0 1305.8 487.8
B 2.5 1306.5 489.8 1313.0 1305.8 490.5 1313.0 1303.8 545 1313.0
BT1300.0 730 1314.0 1300.0
GR1310.0 200 1312.0 376 1313.0 427 1312.0 470 1303.8 485

GR1301.8 485.8 1301.0 487.8 1301.8 489.8 1303.8 490.5 1313.0 545

GR1314.0 730
EJ
Tl FLYNN LANE WASH 100 YEAR PROFILE WITH l' ENCROACHMENT

T3 100 YR PROF WI l' ENCROA
Jl 3 0 1241. 7
J2 2

ER

•



Run Date: 290CT96

•
Run Time: 9:57:26 HMVersion: 6.52 Data File: ma11REV1.HC2

THIS RUN EXECUTED 29OCT96

Page

9:57:26
*************************************

HEC-2 WATER SURFACE PROFILES

Version 4.6.2; May 1991
**••********************.************

T1 FLYNN LANE WASH FLOODPLAIN DELINEATION FILE:MA11REV1.HC2
T2 STATIONING IS LEFT TO RIGHT, LOOKING DOWNSTREAM
T3 FLYNN LANE WASH REVISED OR POST-DEVELOPED MODEL 100 YR MODEL

J1 ICHECK INQ NINV IDIR STRT METRIC HVINS Q WSEL FQ

-1 2 0 0 0 0 1240.7

J2 NPROF IPLOT PRFVS XSECV XSECH FN ALLDC IBW CHNIM !TRACE

-1

J3 VARIABLE COOES FOR SUMMARY PRINTOUT

•.0 34.00 27.00 28.00 31.00 32.00 33.00 150 200

QT 2 1700 1700
ET 9.1 1515.14 1648.50

NC .013 .013 .013 .1 .3
ENTRANCE INTO ARIZONA CANAL DIVERSION CHANNEL (ACDC)

X1 0 10 1593.5 1648.5 0 0 0

GR 1240.4 400 1240.3 882 1239.3 892 1239.3 918 1240.3 928

GR 1240.1 1593.5 1239.1 1603.5 1239.1 1638.5 1240.1 1648.5 1242 1680

ET 9.1 900 1149

NC .1 .1 .016
X1 .016 20 1080 1124 140 160 150
GR 1245 120 1244 200 1243.5 300 1243.4 550 1244 700

GR 1244.5 BOO 1244.5 1000 1244 1065 1243.65 1077 1243.46 1080

GR 1243.9 1084 1242.82 1084.5 1242.12 1100 1242.27 1104.5 1243.05 1119.5

GR 1243.5 1120 1244.77 1124 1244.84 1134 1246 1250 1250 1500

ET 9.1 2078.50 2132.50

X1 .037 21 2078.5 2132.5 110 115 115

GR 1246 1200 1244 1330 1245 1460 1244 1550 1245 1700

GR 1245.5 1800 1245.5 1900 1245 2000 1244.5 2070 1244.1 2078.5

GR 1244.0 2083.5 1243.5 2084 1242.8 2100 1242.9 2103 1243.5 2118

GR 1243.8 2118.5 1243.9 2122.5 1244.4 2132.5 1246 2160 1248 2290

GR 1250 2400

• 9.1 1080.0 1132.0

19TH STREET &OCOTILLO



Run Date: 29OCT96 Run Time: 9:57:26 HMVersion: 6.52 Data File: ma11REV1.HC2

.CNO DEPTH CWSEl CRIWS WSElK EG HV Hl OlOSS l-BANK ElEV
Q QlOB QCH QROB AlOB ACH AROB VOL TWA R-BANK ElEV
TIME VlOB VCH VROB XNl XNCH XNR WTN ElMIN SSTA
SLOPE XlOBl XlCH XlOBR ITRIAl IDC ICONT CORAR TOPWID ENDST

·SECNO 0.262

3470 ENCROACHMENT STATIONS= 1020.8 1153.7 TYPE= 1 TARGET= 132.920
0.262 6.32 1265.91 0.00 1265.96 1266.97 1.06 3.83 0.07 1264.60

1700.0 119.3 1580.7 0.0 44.9 185.6 0.0 8.2 3.6 1266.70
0.05 2.66 8.52 0.00 0.090 0.050 0.000 0.000 1259.59 1020.80

0.020138 220. 240. 260. 2 0 0 0.00 98.10 1118.90

·SECNO 0.287

3470 ENCROACHMENT STATIONS= 1057.6 1118.3 TYPE= TARGET= 60.690
0.287 6.70 1268.30 0.00 1267.70 1269.40 1.10 2.42 0.01 1267.40

1700.0 0.0 1700.0 0.0 0.0 202.1 0.0 8.8 3.8 100000.00
0.05 0.00 8.41 0.00 0.000 0.050 0.000 0.000 1261.60 1057.60

0.017312 120. 130. 130. 2 0 0 0.00 60.23 1117.83

~IO 0.304

34 ENCROACHMENT STATIONS= 1064.3 1119.1 TYPE= TARGET= 54.770
0.304 7.19 1269.79 0.00 1269.14 1270.85 1.06 1.44 0.00 1267.50

1700.0 0.0 1700.0 0.0 0.0 205.7 0.0 9.2 3.9 100000.00
0.06 0.00 8.26 0.00 0.000 0.050 0.000 0.000 1262.60 1064.30

0.014925 80. 90. 100. 2 0 0 0.00 54.77 1119.07

CCHV= 0.600 CEHV= 0.800
·SECNO 0.320

Page 16

3470 ENCROACHMENT STATIONS= 1061.8 1112.4 TYPE= 1 TARGET= 50.590

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, EllEA= 1270.87 ElREA= 1272.32

0.320 7.26 1271.26 0.00 1270.97 1272.49 1.23
1540.0 0.0 1540.0 0.0 0.0 173.0 0.0

0.06 0.00 8.90 0.00 0.000 0.050 0.000
0.021716 50. 85. 90. 2 0 0

•

1.50
9.6

0.000
0.00

0.14
4.0

1264.00
50.27

1269.60
100000.00

1061.80
1112.07



Run Date: 29OCT96 Run Time: 9:57:26 HMVersion: 6.52 Data File: mallREV1. HC2 Page 17

eCNO DEPTH CWSEl CRIWS WSELk: EG HV HL OLOSS L-BANk: ELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANk: ELEV
TIME VLOB VCH VR08 XNL XNCH XNR WTN ElMIN SSTA
SLOPE XL08L XLCH XL08R !TRIAL IDC ICONT CORAR TOPWID ENDST

SPECIAL CULVERT

SC CUNO
2

CUNV
0.013

ENTlC
0.50

COFQ
2.60

ROLEN
0.00

RISE
6.00

SPAN
0.00

CULVLN
64.00

CHRT
1

SCL
3

ElCHU
1265.73

ELCHO
1264.47

CHART 1 - CONCRETE PIPE CULVERT; NO BEVELED RING ENTRANCE
SCALE 3 - GROOVE END ENTRANCE, PIPE PROJECTING FROM FILL

5130, EGIC= 1293.32 •• HAY BE TOO LARGE IF INLET CONTROLS.
5135, EGOC= 1290.65 •. HAY BE TOO LARGE IF OUTLET CONTROLS.
·SECNO 0.333

SPECIAL CULVERT INLET CONTROL + WEIR FLOW, EG = 1273.38
SPECIAL CULVERT

EGIC EGOC H4 QWEIR QCULV VCH ACULV ELTRD WEIRLN
1293.32 1290.65 0.90 949. 600. 10.074 56.5 1271.15 209.

3~0 TRIALS ATTEMPTED WSEL,CWSEL
3710 WSEL ASSUMED BASED ON MIN DIFF

3470 ENCROACHMENT STATIONS= 1057.3 1141.5 TYPE= 1 TARGET= 84.160

3495 OVERBANk: AREA ASSUMED NON-EFFECTIVE, ELLEA= 1271.95 ElREA= 1274.01

0.333 7.03 1272.74 0.00 1272.67 1274.18 1.44 0.00 0.00 1271.95
1540.0 157.5 1382.5 0.0 37.7 137.2 0.0 9.9 4.1 1274.01

0.06 4.18 10.07 0.00 0.016 0.016 0.000 0.000 1265.71 1057.30
0.001602 64. 64. 64. 20 0 0 0.00 54.60 1111.90

·SECNO 0.347
7185 MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED

1271.70
1275.60
1072.00
1120.86

0.20
4.2

1268.45
48.86

56.340
0.30
10.1

0.000
0.00

TARGET=
1.69
0.0

0.000
o

1128.3 TYPE= 1
1273.36 1275.06

11.9 142.5
0.090 0.050

2 19

1072.0
1273.36

0.0
0.00
70.

3470 ENCROACHMENT STATIONS=
0.347 4.91 1273.36

1540.0 35.8 1504.2
0.06 3.01 10.56

0.023378 50. 75.

0.300

•

0.100 CEHV=
:J 0.358

7185 MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED

3470 ENCROACHMENT STATIONS= 1029.5 1173.8 TYPE= 1 TARGET= 144.350



Run Date: 29OCT96 Run Time: 9:57:26 HMVersion: 6.52 Data File: ma11REV1.HC2 Page 2

x• .055 21 1080 1132 125 95 95
GR 1247.5 320 1246 460 1246.5 580 1245.5 700 1246 720
GR 1246 820 1247 900 1246.5 970 1246.5 1050 1246 1080
GR 1245.7 lOBO 1245.1 1084.5 1244.4 1100 1244.6 1102 1245.4 1117.5
GR 1245.7 1118 1245.8 1122 1246.4 1132 1248 1140 1248 1200
GR 1250 1365

ET 9.1 1035.24 1150
Xl .080 22 1083.' 1118 200 137 130
GR 1250.5 470.0 1250.0 500.0 1248.0 600.0 1249.8 675.0 1250.0 750.0
GR 1248.5 840.0 1249.0 900.0 1249.0 1050.0 1248.5 1075 .0 1248.7 1078.5
GR 1248.6 1083.5 1248.1 1084 1247.3 1100 1247.5 1102 1248.4 1117.5
GR 1248.7 1118 1248.8 1122 1249.2 1129 1249.8 1140 1250.0 1148.5
GR 1252.0 1360 1254.0 1450

ET 9.1 1070.50 1150.00
Xl .100 20 1070.5 1150 100 100 105
GR 1252 500 1251 600 1250 680 1249 720 1250 no
GR 1252 850 1250 930 1250 1000 1252 1050 1251.6 1070.5
GR 1250.4 1083.5 1249.8 1084 1249.0 1100 1249.1 1102 1250.0 1118
GR 1250.3 1118.5 1250.4 1122.5 1251 1150 1252 1380 1254 1470

ET 9.1 1076.50 1130.30
Xl .116 16 1076.5 1130.3 90 80 80
GR 1254 600 1252 630 1251 750 1251 800 1252 870

.1253.6 1000 1253 1050 1252.2 1076.5 1250.2 1081.5 1250.5 1082
G 1250.2 1100 1250.2 1115.8 1250.5 1120.3 1252.3 1130.3 1253 1200
GR 1254 1400

ET 9.1 1006.75 1140.14
NC .1 .1 .035
Xl .158 14 1000 1140.14 160 310 220
GR 1255.5 710 1254 820 1254 900 1256 1000 1254.5 1036.9
GR 1253.9 1057.2 1253.65 1083.3 1253.01 1092.8 1252.6 1100 1252.8 1103.44
GR 1253.6 1119.64 1254.12 1140.14 1256 1320 1258 1440

Dip crossing at 20th Street

ET 9.1 1025.0 1198.0
NC .016 .016 .016
Xl .171 15 1061 1158.5 50 60 68
GR 1256.5 680 1255 760 1256 820 1257 940 1256 1000
GR 1256.8 1061 1254.39 1078 1253.78 1085 1253.12 1100 1253.9 1143
GR 1254.4 1143.5 1254.55 1148.5 1255.61 1158.5 1256 1200 1258 1300

ET 9.1 1033.1 1145.0
NC .09 .12 .05
Xl .188 15 1063.1 1115 140 25 90
GR 1259 760 1258 790 1258 840 1260 860 1260 1000
GR 1258.2 1063.1 1257.34 1072.5 1258.5 1085.1 1253.67 1093.7 1253.4 1100
GR 1253.9 1104.7 1257.25 1115 1256.8 1223 1258 1300 1260 1390

•
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•ET 9.1 1072.00 1128.34
NC .09 .12 .05
X1 .347 10 1082 1125.5 50 70 75
GR 1276 930 1276 1030 1274 1070 1271. 9 1076.5 1271. 7 1082
GR 1268.9 1091 1268.45 1100 1269.33 1112.5 1275.6 1125.5 1275.8 1131

ET 9.1 1029.50 1173.85
NC .1 .3
X1 .358 12 1084.5 1123 60 50 60
GR 1276 960 1274 1070 1273.7 1080.5 1273.3 1084.5 1269.7 1091
GR 1269.6 1100 1269.95 1108 1269.9 1110 1275.4 1123 1275.7 1125
GR 1276 1190 1278 1240

ET 10.4
X1 0.42 10 200 260 330 330 330
GR 1287.0 0 1284.0 143 1282.0 200 1276.0 220 1276.0 240
GR 12n.0 260 1278.0 362 1280.0 518 1282.0 685 1283.0 812

QT 2 1100 1100
Xl 0.53 13 327 400 525 600 550
GR 1296.0 100 1295.0 218 1290.0 327 1286.4 353 1286.4 375
GR 1293.0 400 1293.5 424 1292.0 455 1294.0 490 1294.0 565
GR 1292.0 690 1291.0 728 1292.5 752

_ 0.12 0 0 0 0
X 0.58 7 243 342 250 300 280
GR 1300.0 0 1300.0 128 1301.0 168 1300.0 243 1291.0 260
GR 1291.0 288 1308.0 342

NC 0 0 0 .6 .8
X1 0.59 10 430 510 52 48 50
GR 1303.0 200 1302.0 300 1300.0 430 1294.8 453 1292.8 453.8
GR 1292.0 455.8 1292.8 457.8 1294.8 458.5 1306.0 510 1307.0 564

SB 0 1.69 2.80 0 5.5 0 23.7 0 1301.0 1292.0
X1 0.62 11 470 545 210 210 210
X2 0 0 1 0 0 0 0 0 0 0
BT 11 200 1310.0 1300.0 376 1312.0 1300.0 427 1313.0 1300.0
BT 470 1312.0 1300.0 485 1312.0 1303.8 485.8 1312.0 1305.8 487.8
BT 1312.5 1306.5 489.8 1313.0 1305.8 490.5 1313.0 1303.8 545 1313.0
BT 1300.0 730 1314.0 1300.0
GR 1310.0 200 1312.0 376 1313.0 427 1312.0 470 1303.8 485
GR 1301.8 485.8 1301.0 487.8 1301.8 489.8 1303.8 490.5 1313.0 545
GR 1314.0 730

•
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•ET 9.1 1030 1134
X1 .217 14 1059.5 1134.7 160 150 150
GR 1264 750 1262 no 1262 900 1261.5 950 1262 990
GR 1262.4 1020 1260.6 1059.5 1260.19 1072.5 1259.95 1083.7 1255.99 1095.9
GR 1255.5 1100 1255.5 1103 1261.48 1122.6 1263.82 1134.7

ET 9.1 1020.8 1153.72
X1 .262 17 1056.8 1123 220 260 240
GR 1269 600 1268 760 1266 900 1264 920 1263.8 930
GR 1264 970 1264.8 1010 1264.6 1056.8 1264.4 1066.2 1264.3 1087.2
GR 1259.8 1095.7 1259.59 1100 1260.3 1108.3 1266.4 1119.8 1266.7 1123
GR 1268 1140 1270 1190

ET 9.1 1057.60 1118.29
X1 .287 14 1057.6 1130.1 120 130 130
GR 1272 660 1270 750 1268 850 1266 900 1266 950
GR 1267.5 980 1267.4 1057.6 1266.n 1061.4 1266.55 1084.3 1261.6 1093.7
GR 1261.8 1100 1262.4 1108 1268.88 1118.8 1269.60 1130.1

ET 9.1 1064.30 1119.07
Xl .304 15 1064.3 1122.3 80 100 90
GR 1272 760 1270 900 1268 920 1267.5 950 1268 970
GR 1269 1030 1268 1055 1267.5 1064.3 1267.1 1070.4 1267.56 1086.6

.1263.1 1092.7 1262.6 1100 1263.6 1103.8 1271.08 1122.3 1271.95 1125.4

9.1 1061.80 1112.39ET
HC .6 .8
QT 2 1540 1540
Xl .320 11 1061.8 1137.7 50 90 85
X3 10 1270.87 1272.32
GR 1272 870 1270 980 1270 1050 1269.6 1061.8 1270.8 1086.8
GR 1264.3 1090.8 1264.49 1095.8 1264.45 1104.2 1264.0 1107.7 1272.3 1112.7
GR 1273.0 1137.7

ET 9.1 1057.30 1141.46
2-6' diameter culverts at 21st Street

HC .016 .016 .016
SC 2.013 .5 2.6 6 64 1.3 1265.73 1264.47
X1 .333 12 1087.3 1112.7 64 64 64
X2 2 1271.15
X3 10 1271.95 1274.01
8T -12 900 1273 980 1272 1050 1271
8T 1062.3 1271.15 1087.3 1271.95 1092.3 1272.61
8T 1095.8 1272.88 1104.2 1272.73 1107.7 1273.05
8T 1112.7 1274.01 1137.7 1275.0 1200 1276.0
GR 1273 900 1272 980 1271 1050 1271.15 1062.3 1271.95 1087.3
GR 1266.6 1092.3 1265.76 1095.8 1265.71 1104.2 1266.01 1107.7 1274.01 1112.7

GR 1275.0 1137.7 1276.0 1200

•
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eCNO DEPTH CIo/SEl CRllo/S Io/SElK EG HV HL OLOSS L-BANK ELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TIo/A R-BANK ELEV
TIME VLOB VCH VROB XNL XNCH XNR IJTN ELMIN SSTA
SLOPE XLOBL XLCH XLOBR !TRIAL IDC ICONT CORAR TOPIo/ID ENDST

·PROF 1

CRITICAL DEPTH TO BE CALCULATED AT ALL CROSS SECTIONS

CCHV= 0.100 CEHV= 0.300
·SECNO 0.000
3280 CROSS SECTION 0.00 EXTENDED 0.30 FEET

0.000 1.60 1240.70 1240.62 1240.70 1240.84 0.14 0.00 0.00 1240.10
1700.0 1327.8 367.2 5.0 555.8 78.0 3.0 0.0 0.0 1240.10

0.00 2.39 4.71 1.67 0.013 0.013 0.013 0.000 1239.10 400.00
0.001067 O. O. O. 0 8 0 0.00 1258.45 1658.45

·SECNO 0.016
7185 MINIMUM SPECIFIC ENERGY
3~CRITICAL DEPTH ASSUMED

J.016 2.87 1244.99 1244.99 0.00 1245.52 0.53 0.24 0.12 1243.46
1700.0 883.9 815.5 0.7 981.2 97.0 3.0 2.8 3.7 1244.77

0.01 0.90 8.41 0.22 0.100 0.016 0.100 0.000 1242.12 120.70

0.002956 140. 150. 160. 0 17 0 0.00 1028.42 1149.12

·SECNO 0.037
7185 MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED

0.037 3.06 1245.86 1245.86 0.00 1246.45 0.59 0.29 0.02 1244.10
1700.0 666.6 1022.8 10.6 863.4 128.6 18.3 5.4 6.2 1244.40

0.02 0.77 7.96 0.58 0.100 0.016 0.100 0.000 1242.80 1209.19
0.002327 110. 115. 115. 0 8 0 0.00 948.38 2157.57

·SECNO 0.055
7185 MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED

0.055 3.08 1247.48 1247.48 0.00 1248.07 0.59 0.27 0.00 1246.00
1700.0 736.4 962.1 1.5 856.3 117.9 2.9 8.2 8.7 1246.40

0.02 0.86 8.16 0.50 0.100 0.016 0.100 0.000 1244.40 321.69
0.002627 125. 95. 95. 0 5 0 0.00 815.72 1137.41

•
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.CNO DEPTH C'oJSEL CRI'oJS 'oJSELK EG HV Hl OlOSS l-BANK ELEV
a alOB QCH aROB AlOB ACH AROB VOL T'oJA R-BANK ElEV
TIME VlOB VCH VROB XNl XNCH XNR 'oJTN ElMIN SSTA
SLOPE XlOBl XlCH XlOBR ITRIAl IDC ICOHT CORAR TOPWID ENDST

·SECNO 0.080
7185 MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED

0.080 3.20 1250.50 1250.50 0.00 1251.17 0.67 0.43 0.02 1248.60
1700.0 813.9 852.5 33.5 823.0 92.5 46.6 12.4 12.1 1248.70

0.03 0.99 9.22 0.72 0.100 0.016 0.100 0.000 1247.30 470.16
0.002681 200. 130. 137. 0 8 0 0.00 730.93 1201. 09

·SECNO 0.100

3265 DIVIDED FlCl'J

7185 MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED

0.100 2.60 1251.60 1251.60 0.00 1252.23 0.63 0.38 0.00 1251.60
1700.0 733.8 946.3 20.0 541.1 112.1 41.3 14.4 13.7 1251.00

0.04 1.36 8.44 0.48 0.100 0.016 0.100 0.000 1249.00 540.06

'05269 100. 105. 100. 0 14 0 0.00 685.22 1287.85

·SECNO 0.116

3265 DIVIDED FlCl'J

7185 MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED

0.116 2.94 1253.14 1253.14 0.00 1253.96 0.82 0.29 0.06 1252.20

1700.0 493.8 1190.3 15.9 495.4 137.6 35.9 15.7 15.0 1252.30
0.04 1.00 8.65 0.44 0.100 0.016 0.100 0.000 1250.20 612.93

0.002520 90. 80. 80. 0 8 0 0.00 538.52 1227.54

·SECNO 0.158

3265 DIVIDED FlCl'J

7185 MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED

0.158 2.69 1255.29 1255.29 0.00 1255.85 0.55 1.07 0.03 1256.00
1700.0 378.1 1234.6 87.3 206.9 178.5 66.0 18.2 17.3 1254.12

0.05 1.83 6.92 1.32 0.100 0.035 0.100 0.000 1252.60 725.08

0.016140 160. 220. 310. 0 11 0 0.00 474.76 1252.49

•
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.CNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA
SLOPE XLOBL XLCH XLOBR !TRIAL IDC ICOHT CORAR TOPWID ENDST

·SECNO 0.171

3265 DIVIDED FLOW

7185 MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED

0.171 3.16 1256.28 1256.28 0.00 1256.83 0.54 0.24 0.00 1256.80
1700.0 283.7 1368.6 47.7 101.2 211.9 21.8 18.7 17.8 1255.61

0.05 2.80 6.46 2.18 0.016 0.016 0.016 0.000 1253.12 691.57
0.001643 50. 68. 60. 0 8 0 0.00 350.48 1214.15

·SECNO 0.188

3265 DIVIDED FLOW

7185 MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED

.0.188 5.14 1258.54 1258.54 0.00 1259.21 0.67 0.34 0.04 1258.20
700.0 56.9 1008.0 635.1 35.1 121.4 258.7 19.4 18.5 1257.25
0.06 1.62 8.30 2.46 0.090 0.050 0.120 0.000 1253.40 m.70

0.026388 140. 90. 25. 0 14 0 0.00 345.14 1324.46

·SECNO 0.217

3265 DIVIDED FLOW

3301 HV CHANGED MORE THAN HVINS

0.217 6.25 1261.75 1261.63 0.00 1262.93 1.18 3.57 0.15 1260.60
1700.0 27.6 1672.4 0.0 20.1 190.0 0.0 20.4 19.4 1263.82

0.06 1.37 8.80 0.00 0.090 0.050 0.000 0.000 1255.50 925.01
0.021452 160. 150. 150. 3 14 0 0.00 134.71 1124.00

·SECNO 0.262

3301 HV CHANGED MORE THAN HVINS

•
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.CNO DEPTH CWSEL CRIWS WSElK EG HV Hl OlOSS l-BANK ElEV
QlOB QCH QROB AlOB ACH AROB VOL TWA R-BANK ElEV

TIME VlOB VCH VROB XNl XNCH XNR WTN ElMIN SSTA
SLOPE Xl06l XlCH Xl06R ITRIAl IDC ICOHT CORAR TOPWID ENDST

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 1.46

0.262 6.37 1265.96 1265.46 0.00 1266.37 0.41 3.36 0.08 1264.60
1700.0 560.3 1139.7 0.0 243.3 187.7 0.0 22.2 20.3 1266.70

0.07 2.30 6.07 0.00 0.090 0.050 0.000 0.000 1259.59 900.42
0.010088 220. 240. 260. 4 10 0 0.00 218.55 1118.97

*SECNO 0.287
7185 MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED

0.287 6.10 1267.70 1267.70 0.00 1268.42 0.72 1.68 0.09 1267.40
1700.0 418.5 1281.5 0.0 168.9 166.2 0.0 23.2 21.0 1269.60

0.08 2.48 7.71 0.00 0.090 0.050 0.000 0.000 1261.60 857.51
0.018074 120. 130. 130. 0 10 0 0.00 259.32 1116.83

*SECNO 0.304

•.304 6.54 1269.14 1269.10 0.00 1269.99 0.85 1.54 0.04 1267.50
.700.0 314.7 1385.3 0.0 142.7 170.4 0.0 23.9 21.4 1271.08

0.08 2.21 8.13 0.00 0.090 0.050 0.000 0.000 1262.60 908.64
0.016925 80. 90. 100. 2 8 0 0.00 208.85 1117.49

CCHV= 0.600 CEHV= 0.800
*SECNO 0.320
7185 MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELlEA= 1270.87 ElREA= 1272.32

0.320 6.97 1270.97 1270.97 0.00 1271.88 0.92 1.45 0.05 1269.60
1540.0 228.1 1311.9 0.0 107.1 158.5 0.0 24.3 21. 7 1273.00

0.09 2.13 8.28 0.00 0.090 0.050 0.000 0.000 1264.00 926.83
0.020182 50. 85. 90. 0 8 0 0.00 185.06 1111.90

•
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.CNO DEPTH ~~ WSELK EG HV HL OLOSS L-BANK ELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA
SLOPE XLOBL XLCH XLOBR !TRIAL IDC ICONT CORAR TOPWID ENDST

SPECIAL CULVERT

SC CUNO CUNV ENTLC COFQ ROLEN RISE SPAN CULVLN CHRT SCL ELCHU ELCHO
2 0.013 0.50 2.60 0.00 6.00 0.00 64.00 1 3 1265.73 1264.47

CHART 1 - CONCRETE PIPE CULVERT; NO BEVELED RING ENTRANCE
SCALE 3 - GROOVE END ENTRANCE, PIPE PROJECTING FROM FILL

5130, EGIC= 1293.32 .. MAY BE TOO LARGE IF INLET CONTROLS.
5135, EGOC= 1290.36 .. MAY BE TOO LARGE IF OUTLET CONTROLS.
*SECNO 0.333

SPECIAL CULVERT INLET CONTROL + WEIR FLOW, EG = 1273.36
(J)SPECIAL CULVERT

EGOC H4 QWEIR QCULV VCH ACULV ELTRD WEIRLN
~

EGIC
1293.32 1290.36 1.48 931. 599. 7.954 56.5 1271.15 209.

3~20 TRIALS ATTEMPTED WSEL,CWSEL \~
3710 WSEL ASSUMED BASED ON MIN DIFF -----.
3693 PROBABLE MINIMUM SPECIFIC ENERGY

3495 OVERBANK AREA ASSUMED NON-EFFECTIVE, ELLEA= 1271.95 ELREA= 1274.01

0.333 6.96 1272.67 1272.60 0.00 1273.40 0.73 0.17 1.31 1271.95
1540.0 461.4 1078.6 0.0 147.2 135.6 0.0 24.7 21.9 1274.01

0.09 3.13 7.95 0.00 0.016 0.016 0.000 0.000 1265.71 926.52
0.001011 64. 64. 64. 20 5 0 0.00 185.34 1111.86

*SECNO 0.347

3301 HV CHANGED MORE THAN HVINS

7185 MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH~SS~ 127J..:-70.347 4. 1273.36 0.00 1275.06 1.70 0.20 o.n 1271.70

1540.0 35. lS04-:-lt""" 0.0 11.8 142.2 0.0 25.1 22.1 1275.60
0.09 3.01 10.58 0.00 0.090 0.050 0.000 0.000 1268.45 1072.00

0.023521 50. 75. 70. 0 19 0 0.00 48.85 1120.85

~ 0.100 CEHV= 0.300
, 0 0.358

7185 MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED

0.358 5.35 1274.95 1274.95 0.00 1276.33 1.37 1.21 0.03 1273.30
1540.0 76.4 1463.6 0.0 42.4 151.8 0.0 25.3 22.2 1275 .40
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.CNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV
TIME VLOB VCH VR06 XNL XNCH XNR WTN ELMIN SSTA
SLOPE XLOBL XLCH XLOBR ITRIAL IDC IcOIn CORAR TOPWID ENDST

·SECNO 0.420

3301 HV CHANGED MORE THAN HVINS

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 1.49

0.420 3.83 1279.83 1279.09 0.00 1280.15 0.32 3.72 0.11 1282.00
1540.0 0.0 947.2 592.8 0.0 167.5 367.6 28.1 23.7 1277.00

0.12 0.00 5.66 1.61 0.000 0.050 0.120 0.000 1276.00 207.24

0.007874 330. 330. 330. 4 11 0 0.00 297.27 504.52

·SECNO 0.530

3301 HV CHANGED MORE THAN HVINS

7185 MINIMUM SPECIFIC ENERGY

3~CRITICAL DEPTH ASSUMED
).530 3.23 1289.63 1289.63 0.00 1290.77 1.14 6.86 0.24 1290.00

1100.0 0.0 1100.0 0.0 0.0 128.6 0.0 32.5 26.1 1293.00
0.13 0.00 8.55 0.00 0.000 0.050 0.000 0.000 1286.40 329.66

0.028793 525. 550. 600. 0 15 0 0.00 57.58 387.24

·SECNO 0.580

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 1.53

0.580 4.08 1295.08 1294.27 0.00 1295.85 0.77 5.04 0.04 1300.00
1100.0 0.0 1100.0 0.0 0.0 156.5 0.0 33.4 26.4 1308.00

0.14 0.00 7.03 0.00 0.000 0.050 0.000 0.000 1291.00 252.29
0.012326 250. 280. 300. 4 5 0 0.00 48.67 300.96

CCHV= 0.600 CEHV= 0.800
·SECNO 0.590

3301 HV CHANGED MORE THAN HVINS

7185 MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED

0.590 7.05 1299.05 1299.05 0.00 1300.45 1.40 0.93 0.50 1300.00

1100.0 0.0 1100.0 0.0 0.0 116.1 0.0 33.6 26.5 1306.00

.0.15 0.00 9.48 0.00 0.000 0.050 0.000 0.000 1292.00 434.19

31235 52. 50. 48. 0 17 0 0.00 43.86 478.05
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.CHO DEPTH CWSEL CRIWS WSELI( EG HV HL OLOSS L-BANI( ELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TWA R-BAHI( ELEV
TIME VLOB VCH VROB XHL XNCH XNR WTH ELMIH SSTA
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID EHDST

SPECIAL BRIDGE

SB XI( XI(OR COFQ ROLEN BWC BWP BAREA SS ElCHU ELCHO
0.00 1.69 2.80 0.00 5.50 0.00 23.70 0.00 1301.00 1292.00

·SECNO 0.620

3265 DIVIDED FLOlJ

3280 CROSS SECTION 0.62 EXTENDED 1.95 FEET

3301 HV CHANGED MORE THAH HVINS

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 4.23

P~RE AND ~EIR FL~, ~eir Submergence Based on TRAPEZOIDAL Shape

EGPRS EGL~C H3 Q~EIR QPR BAREA TRAPEZOID ELLC ELTRD ~EIRLN

AREA
1355.58 1309.77 0.00 572. 529. 24. 30. 1306.50 1310.00 202.

0.620 10.95 1311.95 0.00 0.00 1312.10 0.15 11.65 0.00 1312.00

1100.0 84.8 1015.2 0.0 167.7 313.6 0.0 35.0 27.2 1313.00

0.17 0.51 3.24 0.00 0.120 0.050 0.000 0.000 1301.00 200.00

0.001748 210. 210. 210. 2 0 9 0.00 240.48 538.79

•



PROFILE FOR STREAM FLYNN LANE WASH

•PLOTTED POINTS (BY PRIORITY) E-ENERGY,W-WATER SURFACE,I-INVERT,C-CRITICAL W.S.,L-LEFT BANK,R-RIGHT BANK,M-LOWER END STA

ELEVATION 1239. 1249. 1259. 1269. 1279. 1289. 1299. 1309. 1319. 1329.

SECNO ClJl«)IS

0.00 O. ILE
20. ILE
40. .ILE
60. .ILWE
80. ILE

100. ILWE
120. 1 lE

140. ILRE
0.02 160. IL E

180. IL WE
200. I LYE
220. I LYE
240. I LYE
260. IL E

0.04 280. IL E
300. ILRWE

·0.05

320. I LWE
340. ILRE
360. I LYE.
380. ILRE.
400. I LWE
420. IL E
440. I LWE
460. IL.E
480. IL. YE

0.08 500. I LYE
520. IL E
540. IRLE
560. I.LYE
580. I.RWE

0.10 600. I RE
620. I RIJE
640. .1 IJE
660. .1 LE

0.12 680. • I LWE
700. .1 LWE
720. I WE
740. I LE
760. I LWE
780. I RWE
BOO. I RWE
820. IRYE

• 840. I RE
860. I RE
880. I RIJE

0.16 900. IRIJE
920. IRIJE
940. I RE



960. I RIJE
0.17 980. I IJE

1000. I RE

• 1020. I RIJE.
1040. I RE.

0.19 1060. I RIJE
1080. I llJE
1100. I IJE
1120. I llJE
1140. I llJE
1160. I .lIJE
1180. I .lIJEM
1200. I .llJ E

0.22 1220. I llJER
1240. I llJER
1260. I llJERM
1280. I CIJEM
1300. I llJER
1320. LIJERM

1340. I CIJEM
1360. I. llJE M
1380. I. llJERM
1400. I. CER M.
1420. I llJE M.
1440. I lCE M.

0.26 1460. I CER M
1480. .1 llJE M
1500. .1 llJE M

• 1520. .1 CERM
1540. I llJEM
1560. I IJER

0.29 1580. I lE.R
1600. I llJER
1620. I llJERM
1640. I l ERM
1660. I l IJERM

0.30 1680. I l IJERM
1700. I llJERM
1720. I L.IJER
1740. I llJER

0.32 1760. I .llJER
1780. I .lIJER
1800. I llJER

0.33 1820. I lER
1840. I llJE
1860. I llJER
1880. I. llJ E

0.35 1900. I. llJ ER
1920. I l IJEM
1940. I llJRE

0.36 1960. .1 llJE
1980. .1 llJE
2000. .1 llJ E
2020. I llJE

• 2040. I llJEM.
2060. I IJEM.
2080. I CIJE.

2100. I RIJEM
2120. I RIJEM
2140. I RCE.M



2160. I RC\JEM
2180. I R WE M
2200. I R \JELM

• 2220. I RCElM
2240. I RCE lM
2260. I R \JELM

0.42 2280. IR CE lM
2300. IR CE lM

2320. IR.\JEL M
2340. I RCE lM
2360. I R WElM
2380. I.RCEl M
2400. I.RCE lM

2420. I R\JElM

2440. I CEl M

2460. I C\JElM

2480. .1 WElM

2500. .1 CEl M
2520. .1 \lEM

2540. I \JELM

2560. I CEl M.
2580. I \JE M.
2600. I \JElM.

2620. I \JE M

2640. I \JE M
2660. I CERM

2680. I \JERM

2700. I \JERM

• 2720. I CIoIERM

2740. I IoIERM

2760. I IoIER
2780. I IoIERM

2800. I IoIE R
2820. I IoIE MR

0.53 2840. I .IoIEMR

2860. I .IoIE MR

2880. I .IoIE MR

2900. I \JE MR

2920. I. IoIEL MR
2940. I. IoIEL M R.
2960. I. WElM R
2980. I WE lM .R
3000. I CIJE lM • R
3020. 1 WE lM • R

3040. .1 WE lM. R
3060. • 1 C\JE l • R

3080. .1 IoIE lM R
3100. 1 CE l R

0.58 3120. I CWE .l R.

3140. I CWE. lM R

0.59 3160. 1 WE M R

3180. C 1 .WE M R

3200. C I \JlEM R

3220. C 1 WEM R.

• 3240. C I WEM R

3260. C I WE R

3280. C I WE .R
3300. C 1. E. R
3320. C I ME R
3340. C .1 ME R



3360. C

0.62 3380. C

•

•

•

.1

• 1

.ME R

.14 ER



Run Date: 290CT96 Run Time: 9:57:26 HMVersion: 6.52 Data File: mallREV1.HC2 Page 12

T3

FLYNN LANE WASH 100 YEAR PROFILE WITH l' ENCROACHMENT
100 YR PROF WI l' ENCROA

Jl ICHECK

J2 NPROF

2

•

•

INQ

3

IPLOT

NINV

PRFVS

IDIR

XSECV

STRT

a

XSECH

METRIC

FN

HVINS

ALLDC

Q

IBW

WSEL

1241. 7

CHNIM

FQ

!TRACE



Run Date: 290CT96 Run Time: 9:57:26 HMVersion: 6.52 Data File: mall REV1. HC2

.CNO DEPTH CWSEl CRIWS WSElIC EG HV Hl OlOSS l-BANIC ElEV
Q QlOS QCH QROS AlOS ACH AROB VOL TWA R-BANK ELEV
TIME VLOS VCH VROS XNL XNCH XNR WTN ELMIN SSTA
SLOPE XlOBl XlCH XlOBR ITRIAl IDC ICONT CORAR TOPWID ENDST

Page 13

·PROF 2

CCHV= 0.100 CEHV= 0.300
·SECNO 0.000

3470 ENCROACHMENT STATIONS=
0.000 2.60 1241.70

1700.0
0.00

0.001369

707.0
5.68

O.

993.0
7.47

O.

1515.1 1648.5 TYPE= TARGET= 133.360
0.00 1240.70 1242.41 0.71 0.00 0.00 1240.10

0.0 124.5 133.0 0.0 0.0 0.0 100000.00

0.00 0.013 0.013 0.000 0.000 1239.10 1515.14
O. 0 0 0 0.00 133.36 1648.50

900.0
1246.04

22.5
0.77
160.

1243.46
1244.77
900.00

1149.00

0.13
0.6

1242.12
249.00

249.000
0.26

1.2
0.000

0.00

TARGET=
1.15
29.2

0.100
o

1149.0 TYPE=
1244.99 1247.19

304.5 143.2
0.100 0.016

20 14

·SECNO 0.016
3685 20 TRIALS ATTEMPTED WSEL,CWSEL
3693 PROBABLE MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED

:~NCROACHMENT STATIONS=
0.016 3.92 1246.04

1700.0 307.7 1369.8
0.01 1.01 9.57

0.002277 140. 150.

·SECNO 0.037
3685 20 TRIALS ATTEMPTED WSEL,CWSEL
3693 PROBABLE MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED

0.13 1244.10
1.0 100000.00

1242.80 2078.50
54.00 2132.50

54.000
0.29
2.1

0.000
0.00

TARGET=
1.57
0.0

0.000
o

2132.5 TYPE= 1
1245.86 1248.18

0.0 169.0
0.000 0.016

20 8

2078.5
1246.61

0.0
0.00
115.

3470 ENCROACHMENT STATIONS=
0.037 3.81 1246.61

1700.0 0.0 1700.0
0.01 0.00 10.06

0.002887 110. 115.

·SECNO 0.055
3685 20 TRIALS ATTEMPTED WSEl,CWSEL
3693 PROBABLE MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED

3470 ENCROACHMENT STATIONS= 1080.0 1132.0 TYPE= 1 TARGET= 52.000

•



Run Date: 29OCT96 Run Time: 9:57:26 HMVersion: 6.52 Data File: mallREV1.HC2

eCNO DEPTH CWSEl CRIWS WSElK EG HV Hl OlOSS l-BANK ElEV
Q QlOB QCH QR08 Al08 ACH AR08 VOL TWA R-BANK ElEV
TIME Vl08 VCH VROB XNl XNCH XNR WTN ElMIN SSTA
SLOPE XlOBl XlCH XlOBR ITRIAl IDC ICONT CORAR TOPWID ENDST

0.055 4.01 1248.41 1248.41 1247.48 1250.04 1.63 0.28 0.02 1246.00
1700.0 0.0 1700.0 0.0 0.0 166.2 0.0 2.4 1.1 100000.00

0.01 0.00 10.23 0.00 0.000 0.016 0.000 0.000 1244.40 1080.00

0.002907 125. 95. 95. 20 8 0 0.00 52.00 1132.00

Page 14

*SECNO 0.080
3685 20 TRIALS ATTEMPTED WSEl,CWSEl
3693 PROBABLE MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED

1248.60
1248.70
1035.24
1150.00

0.00
1.4

1247.30
114.76

114.760
0.36
3.3

0.000
0.00

TARGET=
1.61
67.8

0.100
o

1150.0 TYPE= 1
1250.50 1253.16

132.2 128.6
0.100 0.016

20 8

1035.2
1251.55

84.0
1.24
137.

3470 ENCROACHMENT STATIONS=
0.080 4.25 1251.55

1700.0 187.6 1428.4
0.01 1.42 11.10

0.002505 200. 130.

*100.100
~ !O TRIALS ATTEMPTED WSEl,CWSEl
369 PROBABLE MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED

0.04 1251.60
1.7 100000.00

1249.00 1070.50
79.50 1150.00

79.500
0.29
3.9

0.000
0.00

TARGET=
1.23
0.0

0.000
o

1150.0 TYPE=
1251.60 1253.82

0.0 190.9
0.000 0.016

20 15

1070.5
1252.59

0.0
0.00
100.

3470 ENCROACHMENT STATIONS=
0.100 3.59 1252.59

1700.0 0.0 1700.0
0.02 0.00 8.90

0.003005 100. 105.

*SECNO 0.116
3685 20 TRIALS ATTEMPTED WSEl,CWSEl
3693 PROBABLE MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED

0.10 1252.20
1.8 100000.00

1250.20 1076.50
53.80 1130.30

53.800
0.23
4.2

0.000
0.00

TARGET=
1.58
0.0

0.000
o

1130.3 TYPE=
1253.14 1255.29

0.0 168.7
0.000 0.016

20 8

1076.5
1253.72

0.0
0.00

BO.

3470 ENCROACHMENT STATIONS=
0.116 3.52 1253.72

1700.0 0.0 1700.0
0.02 0.00 10.08

0.002793 90. BO.

•



Run Date: 29OCT96 RLn Time: 9:57:26 HMVersion: 6.52 Data File: mal1REV1.HC2

.CNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANIC ELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST

Page 15

·SECNO 0.158

3301 HV CHANGED MORE THAN HVINS

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 0.44

3470 ENCROACHMENT STATIONS= 1006.8 1140.1 TYPE= 1 TARGET= 133.390

0.158 3.12 1255.n 1255.67 1255.29 1256.55 0.82 1. 18 0.08 100000.00
1700.0 0.0 1700.0 0.0 0.0 233.8 0.0 5.2 2.3 100000.00

0.03 0.00 7.27 0.00 0.000 0.035 0.000 0.000 1252.60 1006.75
0.014115 160. 220. 310. 14 15 0 0.00 133.39 1140.14

1256.80
1255.61
1064.55
1198.00

0.02
2.5

1253.12
133.45

173.000
0.32
5.6

0.000
0.00

TARGET=
0.90
19.8

0.016
o

1198.0 TYPE= 1
1256.28 1257.19

0.0 213.2
0.000 0.016

20 5

1025.0
1256.30

55.6
2.81
60.

·SECNO 0.171
3685 20 TRIALS ATTEMPTED WSEL,CWSEL
3693 PROBABLE MINIMUM SPECIFIC ENERGY

3~RITICAL DEPTH ASSUMED

3470 ENCROACHMENT STATIONS=
0.171 3.18 1256.30

1700.0 0.0 1644.4
0.03 0.00 7.71

0.002329 50. 68.

·SECNO 0.188
3685 20 TRIALS ATTEMPTED WSEL,CWSEL
3693 PROBABLE MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED

3470 ENCROACHMENT STATIONS= 1033.1 1145.0 TYPE= TARGET= 111.900
0.188 5.85 1259.25 1259.25 1258.54 1260.46 1.21 0.46 0.09 1258.20

1700.0 34.4 1483.0 182.6 18.7 158.1 61.9 6.0 2.7 1257.25
0.03 1.84 9.38 2.95 0.090 0.050 0.120 0.000 1253.40 1033.10

0.023679 140. 90. 25. 20 14 0 0.00 111.90 1145.00

·SECNO 0.217

3470 ENCROACHMENT STATIONS= 1030.0 1134.0 TYPE= TARGET= 104.000
0.217 6.75 1262.25 0.00 1261. 75 1263.08 0.83 2.58 0.04 1260.60

1700.0 52.1 1647.9 0.0 28.5 222.1 0.0 6.9 3.0 100000.00

.0.04 1.83 7.42 0.00 0.090 0.050 0.000 0.000 1255.50 1030.00
13030 160. 150. 150. 2 0 0 0.00 96.52 1126.52



Run Date: 29OCT96 Run Time: 9:57:26 HMVersion: 6.52 Data File: ma11REV1.HC2 Page 18

.ECNO DEPTH CWSEL CRIWS WSELIC EG HV HL OLOSS L-BANIC ELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANIC ELEV
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST

0.358 5.36 1274.96 1274.96 1274.95 1276.32 1.36 1.20 0.03 1273.30
1540.0 79.3 1460.7 0.0 41.2 151.9 0.0 10.4 4.3 1275.40

0.06 1.92 9.61 0.00 0.090 0.050 0.000 0.000 1269.60 1029.50
0.017316 60. 60. 50. 2 8 0 0.00 92.45 1121.95

*SECNO 0.420
2800 NAT Q1= 173.55 WSELIC= 1279.83 ENC Q1= 173.55 WSEL= 1280.83 RATlO= 0.0000
NAT Q1= 312. RATIOS LOB, CH, ROB= 0.0000 0.5243 0.4757 IJSEL= 1280.83

3301 HV CHANGED MORE THAN HVINS

3470 ENCROACHMENT STATIONS= 200.0 269.3 TYPE= 4 TARGET= 0.444
0.420 4.30 1280.30 0.00 1279.83 1281.16 0.86 4.79 0.05 1282.00

1540.0 0.0 1465.0 75.0 0.0 192.5 30.3 12.0 4.9 1277.00
0.08 0.00 7.61 2.48 0.000 0.050 0.120 0.000 1276.00 205.68

0.012323 330. 330. 330. 4 0 0 0.00 63.63 269.32.0 0.530
2800 NAT Q1= 64.83 WSELIC= 1289.63 ENC Q1= 115.91 WSEL=
NAT Q1= 116. RATIOS LOB, CH, ROB= 0.0029 0.9971 0.0000 WSEL=

7185 MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED

1290.63 RATIO= -0.7880
1290.63

3470 ENCROACHMENT STATIONS= 327.0 400.0 TYPE= 4 TARGET= 0.003
0.530 3.24 1289.64 1289.64 1289.63 1290.77 1.13 9.26 0.08 1290.00

1100.0 0.0 1100.0 0.0 0.0 128.8 0.0 14.2 5.6 1293.00
0.09 0.00 8.54 0.00 0.000 0.050 0.000 0.000 1286.40 329.63

0.028668 525. 550. 600. 8 15 0 0.00 57.62 387.26

*SECNO 0.580
2800 NAT Q1= 99.08 WSELIC= 1295.08 ENC Q1= 148.29 WSEL=
NAT Q1= 148. RATIOS LOB, CH, ROB= 0.0000 1.0000 0.0000 WSEL=

1296.08 RATIO= -0.4967
1296.08

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, ICRATIO = 1.52

1300.00
1308.00
252.30
300.96

0.04
6.0

1291.00
48.66

0.000
5.04
15.1

0.000
0.00

TARGET=
0.77
0.0

0.000
o

342.0 TYPE= 4
1295.08 1295 .85

0.0 156.3
0.000 0.050

4 0

243.0
0.00
0.0

0.00
300.

3470 ENCROACHMENT STATlONS=
0.580 4.08 1295.08

1100.0 0.0 1100.0
0.10 0.00 7.04

4111j12354 250. 280.



Run Date: 290CT96 Run Time: 9:57:26 HMVersion: 6.52 Data Fi Ie: ma11REV1.HC2 Page 19

eCNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV
Q QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV
TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST

CCHV= 0.600 CEHV= 0.800
·SECNO 0.590

2800 NAT Q1= 62.24 WSELK= 1299.05 ENC Q1= 99.16 WSEL=
NAT Q1= 99. RATIOS LOB, CH, ROB= 0.0000 1.0000 0.0000 WSEL=

1300.05 RATIO= -0.5932
1300.05

3301 HV CHANGED MORE THAN HVINS

3685 20 TRIALS ATTEMPTED WSEL,CWSEL
3693 PROBABLE MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED

1300.00
1306.00
434.19
478.06

0.50
6.0

1292.00
43.87

0.000
0.93
15.3

0.000
0.00

TARGET=
1.39
0.0

0.000
o

510.0 TYPE= 4
1299.05 1300.45

0.0 116.1
0.000 0.050

20 17

430.0
1299.05

0.0
0.00
48.

3470 ENCROACHMENT STATIONS=
0.590 7.05 1299.05

1100.0 0.0 1100.0
0.11 0.00 9.48

0.031212 52. 50.

~."L BRIDGE

5B XK
0.00

XKOR
1.69

COFQ
2.80

ROLEN
0.00

BWC
5.50

BWP
0.00

BAREA
23.70

S5
0.00

ELCHU
1301.00

ELCHO
1292.00

·SECNO 0.620
2800 NAT Q1= 263.10 WSELK= 1311.95 ENC Q1=
NAT Q1= 394. RATIOS LOB, CH, ROB= 0.1750 0.8250
WATER EL=CHANGE FROM NATURAL PROFILES BRIDGE

3280 CROSS SECTION 0.62 EXTENDED 1.95 FEET

324.81 WSEL=
0.0000 WSEL=

1312.95 RATIO= -0.2346
1312.95

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 3.90

3470 ENCROACHMENT STATIONS= 470.0 545.0 TYPE= 4 TARGET= 0.175
0.620 10.95 1311.95 0.00 1311.95 1312.14 0.19 1.09 0.72 1312.00

1100.0 0.0 1100.0 0.0 0.0 313.6 0.0 16.3 6.3 1313.00
0.12 0.00 3.51 0.00 0.000 0.050 0.000 0.000 1301.00 470.09

0.002051 210. 210. 210. 0 0 9 0.00 68.71 538.80

•



PROFilE FOR STREAM 100 YR PROF WI l' ENCROA

P~D POINTS (BY PRIORITY) E-ENERGY,W-WATER SURFACE,I-INVERT,C-CRITICAl W.S.,l-lEFT BANK,R-RIGHT BANK,M-LOWER END STA

ELEVATION
SECNO

1239.
CUMD IS

1249. 1259. 1269. 1279. 1289. 1299. 1309. 1319. 1329.

0.00

0.02

0.04

0.08

0.10

0.12

•0.16

o. Il E
20. IL WE
40. CIl WE
60. CIl WEM
80. C IL WEM

100. C IL WE M

120. ell WE M.
140. C Il WE M

160. IL RWE .M
180. IL WE .M
200. I l IJE .M

220. I L WE.M
240. I L WE.M
260. Il WE.M
280. Il WE.M
300. Il WE.M
320. I L WEM
340. I L IJEM

360. I L W.E
380. IL WEM
400. I L WE
420. Il .WEM
440. I L.W E

460. IL. WEM
480. Il. W EM
500. I L W EM
520. IL WEM
540. I.l WEM
560. I.L IJEM

580. I. LW E
600. I WE
620. I LWE
640. .1 LIJE
660. .1 LWME
680. .1 L IJE
700. .1 WE
no. I IJE
740. I WME
760. I WME
780. I WE
SOO. I WE
820. I WE·
840. I IJEM

860. I WEM
880. I IJE M.
900. I E M.

920. I IJEM.
940. I WEM.

R

R

R

R

R

R

R

R

R

R

R

R

R

R

R

R

R

R

R

R

R

R

R

R

R

R

R

R

R

R

R

R

R

l

l

l

l

l

L

l

L

L

l

l

l

l



960. 1 WE"'. L
0.17 980. 1 WE"'.

1000. 1 RWE.
1020. 1 RLWE

•.19
1040. 1 RWE
1060. 1 RLWE
1080. C 1 L.WE R
1100. C 1 LIJE R
1120. C 1 LIJE R
1140. C 1 LWE R
1160. C 1 •LIJE R
1180. C 1 .L EM R
1200. C 1 •L IJE R

0.22 1220. c 1 LWE'" R
1240. C 1 LIJE'" R
1260. c 1 L WEM R
1280. C 1 LWE'" R
1300. C 1 LWE '" R
1320. C 1 L WEM R
1340. C 1 LIJE M R
1360. C I. LWE M R
1380. c I. L WE M. R
1400. C I. LWE M. R
1420. C 1 LWE M R
1440. C 1 L IJE M R

0.26 1460. C 1 LWE .M
1480. C .1 LWE .'" R
1500. C .1 L WE.M R
1520. C .1 LIJE.M R• 1540. c 1 LWE.'" R
1560. c 1 LWEM R

0.29 1580. C 1 LWEM R
1600. c 1 L WE R
1620. c 1 L WE'" R
1640. c 1 L IJE'" R
1660. c 1 L .IJE'" R

0.30 1680. c 1 L .IJEM R
1700. c 1 L.WE'" R
1720. c 1 L.W E R
1740. C 1 L WE'" R

0.32 1760. c 1 •LIJE'" R
1780. C 1 .L IJEM R
1800. C 1 LWE M R

0.33 1820. C 1 LWE M
1840. C 1 LWE M
1860. C 1 LW EM
1880. C I. LW EM

0.35 1900. I. LW ER
1920. 1 L WE'"
1940. 1 LWRE'"

0.36 1960. • 1 L IJE "' .
1980. C .1 LW EM.
2000. C .1 LRWE '"
2020. c 1 LWE M
2040. C 1 LWE M• 2060. C I WEM
2080. C 1 LWE.'"
2100. C 1 RWE.'"
2120. C 1 RW E'"
2140. C 1 R WE M



2160. c 1 R IJE M
2180. C 1 R IJE M
2200. C 1 R IJE M

• 2220. C IRIJEM
2240. C 1 R IJELM
2260. C 1 R .IJEM

0.42 2280. c IR .IJELM
2300. C IR • ELM
2320. C IR. IJE M
2340. C 1 R IJELM
2360. C 1 R ELM
2380. C I.R \olE M
2400. C I.R IJELM
2420. C 1 R IJEM
2440. C 1 RIJE M
2460. C 1 RIJELM
2480. C .1 RIJEM
2500. C .1 RIJE M
2520. C .1 \IE M
2540. C 1 R\lEM

2560. C 1 IJE M.
2580. C 1 IJE M.
2600. C 1 IJEM.
2620. C 1 IJE M
2640. C 1 IJE M
2660. C 1 IJEM
2680. C 1 IJERM
2700. C 1 IJERM
2no. c 1 IJERM• 2740. C 1 IJERM
2760. C 1 IJE R
2780. C 1 IJERM
2800. C 1 IJE R
2820. C 1 IJE MR

0.53 2840. 1 .IJEMR
2860. C 1 .IJE MR
2880. C 1 .IJE MR
2900. C 1 IJE MR
2920. C I.IJELMR
2940. C I. IJEL M R.
2960. C I. IJELM R
2980. C 1 \olE LM .R
3000. C 1 IJE LM • R
3020. C 1 \olE LM • R
3040. C •1 IJE LM • R
3060. C .1 \olE L. R
3080. C .1 \olE LM R
3100. C 1 E L R

0.58 3120. C 1 \olE •L R•
3140. C 1 IJE. LM R

0.59 3160. 1 \olE M R
3180. C 1 • \olE M R
3200. C 1 IJLEM R
3220. C 1 \oIEM R.

• 3240. C 1 \oIEM R
3260. c 1 \olE R
3280. C 1 \olE • R
3300. C I. E. R
3320. C 1 ME R
3340. C .1 ME R



3360. C

0.62 3380. C

•

•

•

.1

• 1

."E R

." ER



Run Date: 29OCT96

•
Run Time: 9:57:26 HMVersion: 6.52 Data File: ma11REV1.HC2

THIS RUN EXECUTED 29OCT96

Page 20

9:57:29
*************************************

HEC-2 ~ATER SURFACE PROFILES

Version 4.6.2; May 1991
********************.****************

NOTE- ASTERISK (*) AT LEFT OF CROSS-SECTION NUMBER INDICATES MESSAGE IN SUMMARY OF ERRORS LIST

FLYNN LANE ~ASH

SUMMARY PRINTOUT

C~SEL .01K STENCL STENCR ELENCL ELENCR K*CHSL

1240.700 520.36 0.00 0.00 0.00 0.00 0.00
1241.700 459.49 1515.14 1648.50 100000.00 100000.00 0.00

* 1244.991 312.68 0.00 0.00 0.00 0.00 20.13
* 1246.041 356.30 900.00 1149.00 100000.00 100000.00 20.13

.245.859 352.43 0.00 0.00 0.00 0.00 5.91
* 1246.607 316.41 2078.50 2132.50 100000.00 100000.00 5.91

* 1247.482 331.66 0.00 0.00 0.00 0.00 16.84
* 1248.411 315.29 1080.00 1132.00 100000.00 100000.00 16.84

* 1250.497 328.32 0.00 0.00 0.00 0.00 22.31
* 1251.545 339.65 1035.24 1150.00 100000.00 100000.00 22.31

* 1251.599 234.19 0.00 0.00 0.00 0.00 16.19
* 1252.591 310.13 1070.50 1150.00 100000.00 100000.00 16.19

* 1253.138 338.68 0.00 0.00 0.00 0.00 15.00
* 1253.716 321.65 1076.50 1130.30 100000.00 100000.00 15.00

* 1255.294 133.81 0.00 0.00 0.00 0.00 10.91
* 1255.725 143.09 1006.75 1140.14 100000.00 100000.00 10.91

* 1256.283 419.40 0.00 0.00 0.00 0.00 7.65
* 1256.296 352.26 1025.00 1198.00 100000.00 100000.00 7.65

* 1258.543 104.65 0.00 0.00 0.00 0.00 3.11
* 1259.250 110.48 1033.10 1145.00 100000.00 100000.00 3.11

.261.750 116.07 0.00 0.00 0.00 0.00 14.00
262.246 148.93 1030.00 1134.00 100000.00 100000.00 14.00
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* 1265.959 169.26 0.00 0.00 0.00 0.00 17.04
1265.915 119.79 1020.80 1153.72 100000.00 100000.00 17.04

* 1267.699 126.45 0.00 0.00 0.00 0.00 15.46
1268.302 129.20 1057.60 1118.29 100000.00 100000.00 15.46

1269.144 130.67 0.00 0.00 0.00 0.00 11. 11
1269.788 139.15 1064.30 1119.07 100000.00 100000.00 11. 11

* 1270.967 108.40 0.00 0.00 0.00 0.00 16.47
1271.257 104.50 1061.80 1112.39 100000.00 100000.00 16.47

* 1272.668 484.22 0.00 0.00 0.00 0.00 26.72
* 1272.735 384.77 1057.30 1141.46 100000.00 100000.00 26.72

* 1273.355 100.41 0.00 0.00 0.00 0.00 36.53
* 1273.362 100.72 1072.00 1128.34 100000.00 100000.00 36.53

* 1274.953 116.70 0.00 0.00 0.00 0.00 19.17
* 1274.956 117.03 1029.50 1173.85 100000.00 100000.00 19.17

* 1279.827 173.55 0.00 0.00 0.00 0.00 19.39
1280.297 138.73 200.00 269.32 100000.00 100000.00 19.39

.289.632 64.83 0.00 0.00 0.00 0.00 18.91

* 1289.635 64.97 327.00 400.00 100000.00 100000.00 18.91

* 1295.082 99.08 0.00 0.00 0.00 0.00 16.43

* 1295.078 98.97 243.00 342.00 100000.00 100000.00 16.43

* 1299.052 62.24 0.00 0.00 0.00 0.00 20.00

* 1299.053 62.26 430.00 510.00 100000.00 100000.00 20.00

* 1311.952 263.10 0.00 0.00 0.00 0.00 42.86

* 1311.953 242.87 470.00 545.00 100000.00 100000.00 42.86

e



Run Date: 29OCT96 Run Time: 9:57:26 HMVersion: 6.52 Data File: mallREV1.HC2 Page 22I. LANE ~ASH

SUMMARY PRINTOUT TABLE 150

SECNO XLCH ELTRD ELLC ELMIN Q C~SEL CRIWS EG 10*KS VCH AREA .01K

0.000 0.00 0.00 0.00 1239.10 1700.00 1240.70 1240.62 1240.84 10.67 4.71 636.75 520.36
0.000 0.00 0.00 0.00 1239.10 1700.00 1241.70 0.00 1242.41 13.69 7.47 257.45 459.49

* 0.016 150.00 0.00 0.00 1242.12 1700.00 1244.99 1244.99 1245.52 29.56 8.41 1081.22 312.68
* 0.016 150.00 0.00 0.00 1242.12 1700.00 1246.04 1246.04 1247.19 22.n 9.57 476.95 356.30

* 0.037 115.00 0.00 0.00 1242.80 1700.00 1245.86 1245.86 1246.45 23.27 7.96 1010.27 352.43
* 0.037 115.00 0.00 0.00 1242.80 1700.00 1246.61 1246.61 1248.18 28.87 10.06 169.00 316.41

* 0.055 95.00 0.00 0.00 1244.40 1700.00 1247.48 1247.48 1248.07 26.27 8.16 9n.07 331.66
* 0.055 95.00 0.00 0.00 1244.40 1700.00 1248.41 1248.41 1250.04 29.07 10.23 166.17 315.29

* 0.080 130.00 0.00 0.00 1247.30 1700.00 1250.50 1250.50 1251.17 26.81 9.22 962.08 328.32

* 0.080 130.00 0.00 0.00 1247.30 1700.00 1251.55 1251.55 1253.16 25.05 11.10 328.66 339.65

* 0.100 105.00 0.00 0.00 1249.00 1700.00 1251.60 1251.60 1252.23 52.69 8.44 694.49 234.19

* 0.100 105.00 0.00 0.00 1249.00 1700.00 1252.59 1252.59 1253.82 30.05 8.90 190.93 310.13

• 0.116 80.00 0.00 0.00 1250.20 1700.00 1253.14 1253.14 1253.96 25.20 8.65 668.86 338.68
0.116 80.00 0.00 0.00 1250.20 1700.00 1253.72 1253.72 1255.29 27.93 10.08 168.72 321.65

* 0.158 220.00 0.00 0.00 1252.60 1700.00 1255.29 1255.29 1255.85 161.40 6.92 451.28 133.81

* 0.158 220.00 0.00 0.00 1252.60 1700.00 1255.72 1255.67 1256.55 141. 15 7.27 233.80 143.09

* 0.171 68.00 0.00 0.00 1253.12 1700.00 1256.28 1256.28 1256.83 16.43 6.46 334.90 419.40

* 0.171 68.00 0.00 0.00 1253.12 1700.00 1256.30 1256.30 1257.19 23.29 7.71 232.93 352.26

* 0.188 90.00 0.00 0.00 1253.40 1700.00 1258.54 1258.54 1259.21 263.88 8.30 415.22 104.65

* 0.188 90.00 0.00 0.00 1253.40 1700.00 1259.25 1259.25 1260.46 236.79 9.38 238.66 110.48

0.217 150.00 0.00 0.00 1255.50 1700.00 1261.75 1261.63 1262.93 214.52 8.80 210.12 116.07
0.217 150.00 0.00 0.00 1255.50 1700.00 1262.25 0.00 1263.08 130.30 7.42 250.55 148.93

* 0.262 240.00 0.00 0.00 1259.59 1700.00 1265.96 1265.46 1266.37 100.88 6.07 431.07 169.26
0.262 240.00 0.00 0.00 1259.59 1700.00 1265.91 0.00 1266.97 201.38 8.52 230.46 119.79

* 0.287 130.00 0.00 0.00 1261.60 1700.00 1267.70 1267.70 1268.42 180.74 7.71 335.12 126.45
0.287 130.00 0.00 0.00 1261.60 1700.00 1268.30 0.00 1269.40 173.12 8.41 202.11 129.20

0.304 90.00 0.00 0.00 1262.60 1700.00 1269.14 1269.10 1269.99 169.25 8.13 313.10 130.67
0.304 90.00 0.00 0.00 1262.60 1700.00 1269.79 0.00 1270.85 149.25 8.26 205.69 139.15

* 0.320 85.00 0.00 0.00 1264.00 1540.00 1270.97 1270.97 1271.88 201.82 8.28 265.61 108.40

• 0.320 85.00 0.00 0.00 1264.00 1540.00 1271.26 0.00 1272.49 217.16 8.90 173.02 104 .50

0.333 64.00 1271.15 0.00 1265.71 1540.00 1272.67 1272.60 1273.40 10.11 7.95 282.83 484.22

* 0.333 64.00 1271.15 0.00 1265.71 1540.00 1272.74 0.00 1274.18 16.02 10.07 174.95 384.77
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.SECNO XLCH ELTRD ELLC ELMIN Q C'oJSEL CRIIJS EG 10*I(S VCH AREA .011(

* 0.347 75.00 0.00 0.00 1268.45 1540.00 1273.36 1273.36 1275.06 235.21 10.58 154.06 100.41
* 0.347 75.00 0.00 0.00 1268.45 1540.00 1273.36 1273.36 1275.06 233.78 10.56 154.40 100.72

* 0.358 60.00 0.00 0.00 1269.60 1540.00 1274.95 1274.95 1276.33 174.13 9.64 194.23 116.70
* 0.358 60.00 0.00 0.00 1269.60 1540.00 1274.96 1274.96 1276.32 173.16 9.61 193.14 117.03

* 0.420 330.00 0.00 0.00 1276.00 1540.00 1279.83 1279.09 1280.15 78.74 5.66 535.07 173.55
0.420 330.00 0.00 0.00 1276.00 1540.00 1280.30 0.00 1281.16 123.23 7.61 222.81 138.73

* 0.530 550.00 0.00 0.00 1286.40 1100.00 1289.63 1289.63 1290.n 287.93 8.55 128.61 64.83
* 0.530 550.00 0.00 0.00 1286.40 1100.00 1289.64 1289.64 1290.n 286.68 8.54 128.81 64.97

* 0.580 280.00 0.00 0.00 1291.00 1100.00 1295.08 1294.27 1295.85 123.26 7.03 156.47 99.08

* 0.580 280.00 0.00 0.00 1291.00 1100.00 1295.08 0.00 1295 .85 123.54 7.04 156.34 98.97

* 0.590 50.00 0.00 0.00 1292.00 1100.00 1299.05 1299.05 1300.45 312.35 9.48 116.05 62.24
* 0.590 50.00 0.00 0.00 1292.00 1100.00 1299.05 1299.05 1300.45 312.12 9.48 116.08 62.26

* 0.620 210.00 1310.00 1306.50 1301.00 1100.00 1311. 95 0.00 1312.10 17.48 3.24 481.21 263.10
* 0.620 210.00 999999.00 0.00 1301.00 1100.00 1311.95 0.00 1312.14 20.51 3.51 313.60 242.87

•

•
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'. LANE WASH

SUMMARY PRINTOUT TABLE 150

SECNO Q CWSEL DIFIJSP 01 FWSX DIFI(IJS TOP'JID XLCH

0.000 1700.00 1240.70 0.00 0.00 0.00 1258.45 0.00

0.000 1700.00 1241.70 1.00 0.00 1.00 133.36 0.00

* 0.016 1700.00 1244.99 0.00 4.29 0.00 1028.42 150.00

* 0.016 1700.00 1246.04 1.05 4.34 1.05 249.00 150.00

* 0.037 1700.00 1245.86 0.00 0.87 0.00 948.38 115.00

* 0.037 1700.00 1246.61 0.75 0.57 0.75 54.00 115.00

* 0.055 1700.00 1247.48 0.00 1.62 0.00 815.n 95.00

* 0.055 1700.00 1248.41 0.93 1.80 0.93 52.00 95.00

* 0.080 1700.00 1250.50 0.00 3.02 0.00 730.93 130.00

* 0.080 1700.00 1251.55 1.05 3.13 1.05 114.76 130.00

* 0.100 1700.00 1251.60 0.00 1.10 0.00 685.22 105.00

* 0.100 1700.00 1252.59 0.99 1.05 0.99 79.50 105.00

• 0.116 1700.00 1253.14 0.00 1.54 0.00 538.52 80.00
0.116 1700.00 1253.n 0.58 1.12 0.58 53.80 80.00

* 0.158 1700.00 1255.29 0.00 2.16 0.00 474.76 220.00

* 0.158 1700.00 1255.n 0.43 2.01 0.43 133.39 220.00

* 0.171 1700.00 1256.28 0.00 0.99 0.00 350.48 68.00

* 0.171 1700.00 1256.30 0.01 0.57 0.01 133.45 68.00

* 0.188 1700.00 1258.54 0.00 2.26 0.00 345.14 90.00

* 0.188 1700.00 1259.25 0.71 2.95 0.71 111.90 90.00

0.217 1700.00 1261.75 0.00 3.21 0.00 134.71 150.00
0.217 1700.00 1262.25 0.50 3.00 0.50 96.52 150.00

* 0.262 1700.00 1265.96 0.00 4.21 0.00 218.55 240.00
0.262 1700.00 1265.91 -0.04 3.67 -0.04 98.10 240.00

* 0.287 1700.00 1267.70 0.00 1. 74 0.00 259.32 130.00
0.287 1700.00 1268.30 0.60 2.39 0.60 60.23 130.00

0.304 1700.00 1269.14 0.00 1.44 0.00 208.85 90.00
0.304 1700.00 1269.79 0.64 1.49 0.64 54.n 90.00

* 0.320 1540.00 1270.97 0.00 1.82 0.00 185.06 85.00

• 0.320 1540.00 1271.26 0.29 1.47 0.29 50.27 85.00

0.333 1540.00 1272.67 0.00 1.70 0.00 185.34 64.00

* 0.333 1540.00 1272.74 0.07 1.48 0.07 54.60 64.00
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6SECNO Q C\lSEL DIF\lSP OIF\lSX DIFJ(\JS TOPIJIO XLCH

* 0.347 1540.00 1273.36 0.00 0.69 0.00 48.85 75.00

* 0.347 1540.00 1273.36 0.01 0.63 0.01 48.86 75.00

* 0.358 1540.00 1274.95 0.00 1.60 0.00 104.38 60.00

* 0.358 1540.00 1274.96 0.00 1.59 0.00 92.45 60.00

* 0.420 1540.00 1279.83 0.00 4.87 0.00 297.27 330.00

0.420 1540.00 1280.30 0.47 5.34 0.47 63.63 330.00

* 0.530 1100.00 1289.63 0.00 9.80 0.00 57.58 550.00

* 0.530 1100.00 1289.64 0.00 9.34 0.00 57.62 550.00

0.580 1100.00 1295.08 0.00 5.45 0.00 48.67 280.00

* 0.580 1100.00 1295.08 0.00 5.44 0.00 48.66 280.00

* 0.590 1100.00 1299.05 0.00 3.97 0.00 43.86 50.00

* 0.590 1100.00 1299.05 0.00 3.97 0.00 43.87 50.00

* 0.620 1100.00 1311.95 0.00 12.90 0.00 240.48 210.00

* 0.620 1100.00 1311.95 0.00 12.90 0.00 68.71 210.00

•

•
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•FLOOO\,lAY DATA, FLYNN LANE \,lASH
PROFILE NO. 2

FLOOO\,lAY \,lATER SURFACE ELEVATION

STATION \,IIOTH SECTION MEAN \,11TH \,I IT HOJT DIFFERENCE
AREA VelOCITY FLOOO\,lAY FLOOO\,lAY

0.000 133. 257. 6.6 1241. 7 1240.7 1.0

0.016 249. 477. 3.6 1246.0 1245.0 1.0

0.037 54. 169. 10.1 1246.6 1245.9 0.7

0.055 52. 166. 10.2 1248.4 1247.5 0.9
0.080 115. 329. 5.2 1251.5 1250.5 1.0

0.100 79. 191. 8.9 1252.6 1251.6 1.0

0.116 54. 169. 10.1 1253.7 1253.1 0.6

0.158 133. 234. 7.3 1255.7 1255.3 0.4

0.171 133. 233. 7.3 1256.3 1256.3 0.0

0.188 112. 239. 7.1 1259.2 1258.5 0.7

0.217 97. 251. 6.8 1262.2 1261.7 0.5

0.262 98. 230. 7.4 1266.0 1266.0 0.0

0.287 60. 202. 8.4 1268.3 1267.7 0.6

0.304 55. 206. 8.3 1269.7 1269.1 0.6

0.320 50. 173. 8.9 1271.3 1271.0 0.3

.0.333 55. 175. 8.8 1272.8 1272.7 0.1

0.347 49. 154. 10.0 1273.4 1273.4 0.0

0.358 92. 193. 8.0 1275.0 1275 .0 0.0

0.420 64. 223. 6.9 1280.3 1279.8 0.5

0.530 58. 129. 8.5 1289.6 1289.6 0.0

0.580 49. 156. 7.0 1295.1 1295.1 0.0

0.590 44. 116. 9.5 1299.1 1299.1 0.0

0.620 69. 314 • 3.5 1312.0 1312.0 0.0

•





Federal Emergency Management Agenc125 1996
Washington, D.C. 20472 NO

IN REPLY REFER TO: '. 1.. f.JN
Case No.: 96-09-1042P ~~.1.0.-....' _~-"'''''''-I
Community: City of Phoenix, Miz&fi
Community No.: 040051

316-AD/ACK.FEX

November 20, 1996

Mr. Hasan Mushtaq, P.E.
Project Manager
Engineering Division
Flood Control District of Maricopa County
2801 West Durango Street
Phoenix, Arizona 85009

•

Dear Mr. Mushtaq:

This aC,ki"lO·VvleJgcs t-.A.:eipt of additiUl1al data ill sUppol1 of aud auulorization 10 proceed with our review of your
request for a Letter of Map Revision for the above-referenced community. Our review of the data submitted
indicates we have the minimum data needed to continue our evaluation. If we need additional data to complete
our evaluation, or if we encounter delays, we will notifY you in writing within 30 days of the date of this letter.

•
If you write to us about your request, please include the case number shown above in your letter. If you have
any questions about the status of your request, please call our Technical Evaluation Contractor, Michael Baker
Ir., Inc. The Revisions Coordinator for your state, Mr. Massoud Rezakhani, may be reached at
(703) 317-6239.

Sincerely,

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

•



•
,I

FLOOD CONTROL DISTRICT
of

Maricopa County

2801 West Durango Street. Phoenix. Arizona 85009

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

NOV 6 - 1996

BOARD OF DIRECTORS
Betsey Bayless

Ed King
Tom Rawles
Don Stapley

Mary Rose Garrido wilcox

Michael Baker Jr., Inc.
3601 Eisenhower Avenue, Suite 600
Alexandria, Virginia 22304

Attn: Mr. Massoud Rezakhani

Re: LOMR request for Flynn Lane Wash
FCD Contract No. FCD 94-51
FIRM Map Panel 1670 E (9-30-1995)

Dear Mr. Rezakhani:

REFERENCE:
Case No.:
Community :
Community No. :

96-09-1042P
City of Phoenix, Arizona
040051

This responds to your request dated October 18, 1996, to revise the HEC-2 modeling in order to eliminate the cross
section extended messages. The original request was for a revision to the Flood Insurance Rate Map (FIRM) for
Maricopa County, Arizona and Incorporated Areas. Pertinent information about that request is listed below:

• Identifier:
Flooding Source :
FIRM Panel Affected:

FIynn Lane Wash
Flynn Lane Wash
04013C1670 E (9-30-1995)

•

Discussion on Cross-Section extended messages

This starting cross-section, at 0.00, is located inside the spillway, that releases water in the Arizona Canal Diversion
Channel (ACDC). The GR points, at this cross-section, are based upon field survey information only. Therefore,
nothing could be done to eliminate the cross-section extended message at this location.

Cross-section 0.01 was removed and a cross-section at 0.037 river miles was added. The required GR information was
used from the available topographic mapping (1"=400' scale), which was supplemented by field survey information
as necessary. The cross-section extended message was eliminated.

The GR information at cross-sections 0.80 and 0.158 were redone based upon topographic information, supplemented
by field survey information as necessary, from a smaller scale mapping. This eliminated the cross-section extended
messages at these locations.

The proposed changes in the floodplain and the floodway boundaries discontinue just upstream of cross-section 0.358.
Also, cross-sections 0.42 through 0.62 remain the same as in the duplicate effective model. Therefore, no efforts were
made to eJ.iminate the cross-section extended message at cross-section 0.62.

Based on the above mentioned revisions, a revised hydraulic model was prepared. Following is a list of revised items
that are included in this package.



J

• 1.
2.
3.
4.
5.
6.
7.
8.
9.
10.

Revised pages 3,4,5, & 6 of 6 of MT-2 Form 4.
Revised pages 3 & 4 of 6 of MT-2 Form 7.
Explanation sheet.
Updated flood profile for Flynn Lane Wash.
Updated 1"=2000' scale map.
Detailed Survey information at cross-section 0.016.
Hardcopy input/output of revised HEC-2 model.
Updated 1"=2000' scale map for Appendix A.
Revised floodplain and floodway delineated at a scale of 1"=400'.
One 3-1/2" diskette with revised HEC-2 model and Word document.

Should additional information be required, please contact either Ms. Teri Mintz, P.E., Water Resources Engineer,
David Evans and Associates, Inc., at (602)-956-9850 or Mr. Hasan Mushtaq, P.E., Project Manager, Engineering
Division, Flood Control District of Maricopa County at (602)-506-1501.

Sincerely,

Hasan Mushtaq, P.E.
Engineering Division

•

•

Enclosures

Copy to:

Coord:
Info:

Terri Miller, State Coordinator, NFIP
Arizona Department of Water Resources
500 North 3rd Street, Phoenix, Arizona 85004

Ray Acuna, P.E., Floodplain Manager
City of Phoenix
200 West Washington Street, Phoenix, Arizona 85003

Teri Mintz, P.E., Water Resources Engineer
David Evans & Associates, Inc.
2929 East Camelback Road, Suite 240, Phoenix, Arizona 85016



• •DAVID EVANS AND ASSOCIATES,~
t

T RAN S MIT TAL

PROJECT: Flynn Lane Wash

PROJ.': MARI0011

TO: Hasan Mushtaq, P.E.

Flood Control District of Maricopa County

2801 W. Durango Street

Phoenix, AZ 85009

DATE: October 30, 1996

2929 East Camelback Roo

Suite 240

Tel: {f)2.956.9850

Phoenix, Arizona 85016

Fax: {f)2.956.9853

FLOOD CONTROL_D1SiRlCT
RE id}

OCT 311996

Teri MintzFROM:

1 2 Form 4, Page 3 , 4, 5 & 6 of 6

Form 7, Page 3 & 4 of 6

Explanations page

Updated Flood Profile

Updated 1" = 2000' FIRM

Detailed Survey information for cross section .016

Revised HEC-2 model showing additional cross section

Updated 1" = 2000' FIRM for Appendix A

Revised 1'=400' map delineating floodplain

Computer Disk with HEC-2 and Word Documents

~ FOR YOUR APPROVAL

D FOR YOUR REVIEW

D RETURN REQUESTED

D
D DOCUMENT CONTROL

•

COMMENTS:

I could not eleiminate the vertical extension warnings at cross section 0.01 so I tried adding another cross section
approximately halfway between cross section .037 and the spillway. This removed the warning in this area. The
floodway had to be revised in the vicinity (a parking area). Let me know if there are any problems with my changes.
Otherwise, submit the extra set of copies to FEMA for their approval.

()I/I>/",,,11II1-; I'rofel ,/(ma/, ... (hll>/al1dll1g (JI/ali/)"

document2



•
Federal Emergency Management Agency

Washington, nc. 20472

OCT 181996

Mr. Hasan Mushtaq, P.E.
Project Manager
Engineering Division
Flood Control District of Maricopa County
2801 West Durango Street
Phoenix, Arizona 85009

Dear Mr. Mushtaq:

IN REPLY REFER TO:
Case No.: 96-09-1042P
Community: City of Phoenix, Arizona
Community No.: 040051

316-AD

•

This is in reference to your letter dated September 13, 1996, regarding your August 9, 1996, request for a
Letter of Map Revision for the above-referenced community.

In our letter dated September 20, 1996, we indicated additional data might be required to complete our review
of the request. The data required to complete our review, which must be submitted within 90 days of the date
of this letter, are listed on the enclosed summary.

If we do not receive the required data within 90 days, we will suspend our processing of your request pending
our receipt of the required data.

If you have any questions regarding this matter, please contact Mr. John Magnotti of our staff in Washington,
DC, either by telephone at (202) 646-3932 or by facsimile at (202) 646-4596.

Sincerely,

Frederick H. Sharrocks, Ir., Chief
Hazard Identification Branch
Mitigation Directorate

Enclosure

•

cc: Ms. Teri Mintz, P.E.
Water Resources Engineer
David Evans & Associates, Inc.

,;

OtT 24 'S9&



• Summary of Additional Data Required to Support a
Letter of Map Revision

Case No.: 96-09-1042P Date: OCT 181996
Requester: Mr. Hasan Mushtaq, P.E.

Community: City of Phoenix, Arizona

Community No.: 040051

The issues listed below must be addressed before we can continue the review of your request.

1. The output of the submitted HEC-2 hydraulic computer model for Flynn Lane Wash contains "cross
section extended" messages at many cross sections. The model has extended the cross sections up to
a maximum of 1.95 feet. Please revise the HEC-2 model to include ground elevations for the entire
width of the floodplain of the flood having a I-percent chance of being equaled or exceeded in any
given year (base flood). The delineation of the floodplain shown on the submitted topographic map
entitled "Flood Control District of Maricopa County, Arizona Canal Diversion Channel Area
Drainage Master Study, Phase 1," Sheet 75 of 111, prepared by Kaminski Hubbard Engineering, Inc.,
dated July 11, 1994, should be revised to agree with the widths of the floodplain shown on the output
of the revised HEC-2 model.

•
2. Based on our review of the previously mentioned topographic map, it appears that in some of the areas

where the cross sections are extended, the floodwater may breakout and follow a different flow path.
An assessment must be made to determine whether the breakout flooding would result in average flow
depths of at least 1 foot. If the breakout flooding would result in average flow depths of at least 1
foot, the flooding source must be studied. If the breakout flooding would result in average flow depths
of less than 1 foot, the area of flooding may be designated Zone X (shaded). An analysis must be
performed to determine the average depth of this breakout flooding, and the extent of the flooding
must be mapped based on this analysis.

•

Please send the required data directly to our Technical Evaluation Contractor at the following address:

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

Alexandria, Virginia 22304

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

For identification purposes, you must include the case number referenced above on all correspondence.



•
FLOOD CONTROL DISTRICT

of

Maricopa County

2801 West Durango Street. Phoenix, Arizona 85009

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

OCT 0 3 1996

Jit S. Pegany, P.E., R.L.S.
Engineering Alliance, Inc.
727 East Bethany Home Road, Suit C-lOO
Phoenix, Arizona 85014

Re: Flynn Lane Wash
FIRM Map Panel 1670 E (9-30-1995)

Dear Mr. Pegany :

BOARD OF DIRECTORS
Betsey Bayless

Ed King
Tom Rawles
Don Stapley

Mary Rose Garrido Wilcox

This responds to your request dated October 2,1996, requesting information on the above mentioned Flynn
Lane Wash. Please find following itemized information provided to you.

• 1.
2.
3.
4.
5.
6.
7.

11' X 17" sheet of Flood Profile plot for the Flynn Lane Wash.
8-1/2" X 11 sheet of revised floodplain/floodway boundaries.
Hardcopy input/output of the duplicate effective HEC2, and revised HEC-2 models.
Copies of necessary FEMA forms to be submitted.
24" X 36" copy of work map of the project area.
3-1/2" diskette with input/output files of duplicate effective HEC-2 model, revised HEC-2 models.
24" X 36" mylar of sheet 75 of 111 from the ACDC Area Drainage Master Study: Phase 1.

•

Please note that, as of today, the Application for the Letter of Map Revision is being reviewed by the Federal
Emergency Management Agency. Prior to approval of the original application, there may be requests for
minor changes in the hydraulic model, which mayor may not affect the floodplain/floodway boundaries in
the Flynn Lane Wash.

Should you need additional information, please feel free to contact me at (602)-506-1501.

Sincerely,

Hasan Mushtaq, P.E.
Engineering Division



• Copy to: Ray Acuna, P.E., Floodplain Manager
City of Phoenix, Fifth Floor
200 West Washington Street, Phoenix, Arizona 85003

•

•



. ~ ,

•
Federal Emergency Management Agency

Washington, D.C. 20472

September 20, 1996

This is in response to your letter dated September 13, 1996, concerning an August 9, 1996, request for a
revision to the Flood Insurance Rate Map (FIRM) for Maricopa County, Arizona and Incorporated Areas.
Pertinent information about the request is listed below.

•

Mr. Hasan Mushtaq, P.E.
Project Manager
Engineering Division
Flood Control District of Maricopa County
2801 West Durango Street
Phoenix, Arizona 85009

Dear Mr. Musbtaq:

Flooding Source:

FIRM Panel Affected:

IN REPLY REFER TO:
Case No.: 96-09-1042P
Community: City of Phoenix, Arizona
Community No.: 040051

316-ACK.FEX

Flynn Lane Wash

04013C1670 E

•

As you may know, the Federal Emergency Management Agency (FEMA) has implemented a procedure to
recover costs associated with reviewing and processing requests for modifications to published flood
information and maps. However, because your request is intended to show the effects of a publicly sponsored
flood-control project that reduces flooding to existing development, no fees will be assessed for our review.

We have completed an inventory of the items that you submitted. We have received all of the data we require
to begin a detailed technical review of your request. If additional data are required, we will inform you within
30 days of the date of this letter.

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

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

Alexandria, Virginia 22304

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

When you write us about your request, you must include the case number referenced abo"~~~'71~Qj



•

•

•

2

If you have any questions concerning FEMA policy, or the National Flood Insurance Program in general,
please contact Mr. John Magnotti of our staff in Washington, DC, either by telephone at (202) 646-3932 or
by facsimile at (202) 646-4596.

Sincerely,

~~=l
Hazard Identification Branch
Mitigation Directorate

cc: Mr. Raymond U. Acuna, P.E.
Floodplain Manager
City of Phoenix Street

Transportation Department



•
OCT 1 51996

SEP 1 6 1996

FLOOD CONTROL DISTRICT
of

Maricopa County

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

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

BOARD OF DIRECTORS
Betsey Bayless

Ed King
Tom Rawles
Don Stapley

Mary Rose Garrido wilcox

Michael Baker Jr., Inc.
3601 Eisenhower Avenue, Suite 600
Alexandria, Virginia 22304

Attn: NIT. Massoud Rezakhani

Re: LOMR request for Flynn Lane Wash
FCD Contract No. FCD 94-51
FIRM Map Panel 1670 E (9-30-1995)

REFERENCE:
Case No.:
Community :
Community No. :

96-09-1042P
City of Phoenix, Arizona
040051

•
Dear NIT. Rezakhani:

This responds to your request dated August 15, 1996, for a copy of a public notice distributed by the
community stating its intent to revise the floodway or a statement by the community that it has notified all
affected property owners. The original request was for a revision to the Flood Insurance Rate Map (FlRJ\I1)
for Maricopa County, Arizona and Incorporated Areas. Pertinent information about that request is listed
below:

Identifier:

Flooding Source :

FIRM Panel Affected:

Flynn Lane Wash

Flynn Lane Wash

04013C1670 E (9-30-1995)

Please find attached a copy of the public notice distributed by the community stating its intent to revise the
floodplain/ floodway. A copy of the letter requesting this information is also attached herewith.

Should additional information be required, please contact either Ms. Teri Mintz, P.E., Water Resources
Engineer, David Evans and Associates, Inc., at (602)-956-9850 or Hasan Mushtaq, P.E., Project Manager,
Engineering Division, Flood Control District of Maricopa County at (602)-506-1501.

•

Sincerely,

Hasan Mushtaq, P.E.
Engineering Division



•

•

•

Enclosures

Copy to:

Coord:
Info:

Terri Miller, State Coordinator, NFIP
Arizona Department of Water Resources
500 North 3rd Street, Phoenix, Arizona 85004

Ray Acuna, P.E., Floodplain Manager
City of Phoenix
200 West Washington Street, Phoenix, Arizona 85003

Teri Mintz, P.E., Water Resources Engineer
David Evans & Associates, Inc.
2929 East Camelback Road, Suite 240, Phoenix, Arizona 85016
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AFFIDAVIT OF PUBLICATION

ARIZONA BUS~NESS GAZETTE
PO BOX 194

Phoenix, Arizona 85001-0194
(602) 271-7300

•

A'NNOUNCEMENT OF'
FLOOD·HAZARD STUDY

The Cltv at Phoenix, under·
authorltv at the National
Flood Insurance Act at 1968'
(P.L 90-448), as amended,
and· the Floo,:I" Disaster· Pro-·
tectlorr Act at 1973 (PL
93-234). Is alllhortzJng a re­
study at·· the Flynn Lane'
Wash Area, east. at the Ari­
zona Canal Diversion Chan­
nel' IACDC). The re-studY is .
being funded. bY' the. Flood'
Control Dlstrtct of Maricopa
County and oer1onned by,
David Evans and Associates •.
Inc.
The ourpose of this re-study .
Is to re-dellneate the· Mood- .
plaln/tloodway, cooslderlrlll
the eHects of the SpillwaY at
the ACDC and the construc-·
Han of the Ocotfllo Road I

improvements. These Hood
elevations will be used by the
City of Phoenix to carry oul
floodplain management re­
sponsibilltfes and by The Fed­
eral Emergency
l'Aanaoement AQency
(FEMA) to. determine flood"
insurance rates under the
National Flood Insur.ance·
PrDQram (NFIP).
This announcement Is' in­
tended to notltv the commu-·
nity at revisions to the.
rloodplaln/floodway bound­
aries of the Flvnn Lane
Wash.. An.y Interested per_ .

. son... who rna'£.. r.ave any
r~arrt facts and ted1nkal'
data concemln<l local Mood'
hazards, Is requested to pro­
vide such'imormation to the-.
Cltv ot.Phoenlx. These5l10uld.
be· directed' to Mr. Raymond
U. Acuna,. P.E•• Floodpialr>
Man.age,.-, 200· West Wash­
Incto" Street,' 5th' .Floor..
Phoenix.. ArlZ005 85003; tele­
D!l<>Oe' (602)~ 162"'960,.' fax
(60212Jj2-~ '.-'. ..... '.
PubHshea: SePtember 5~1996.

"." -:....'

STATE OF ARIZONA
COUNTY OF MARICOPA

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

9/5/1996

Swam to before me this
5th day of
September A.D. 1996

•
OFFICIAL SEAL

i) MARY LEE BOOHER
Notary p'Jbnc . State ot Amona

• MAR!GOPA COUNTY
' . ., •• My Ccmm. bpiras M1rch 17. 1999
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I

ANNOUNCEMENT OF ~
FLOOD HAZARD STUDY ;

The City cif Phoenix, under
authority of the National
Flood Insurance Act of 19681
(P.L. 90-448). as amended,
arid the Flood' Disaster· Pro- ,
tectlon Act of 1973 (P.L.
93-234), Is authorizing are-,.
study of· the Flynn Lane
Wash Area, east. of the Ari­
zona Canal Diversion Chan­
nel (ACDC): The re-study Is'
being funded. by, the Flood'
Control District of Maricopa
County· and performed by,
David Evans and Associates, '
Inc.
The purpose of this re-studY I
Is to re-dellneate the· flood- .
plaln/floodway, considering
the effects, of the Spillway at
the ACDC and the construc-'
tlon of the Ocotillo Road I
improvements., These flood
elevations will be used by the
City of Phoenix to carry out,
floodplain management re­
sponsibilities and bY the Fed­
eral Emergency
Management Agency
(FEMA) to determine flood'
insurance rates under the
National Flood Insur·ance'
Program (NFIP). I

This "announcement Is' 10'­
te'nded to notlty the commu­
nity of revisions to the,
floodplaln/floodway bound­
aries of the Flynn Lane
Wash. Any interested per­
son, who mall. have any
relevant facts and Technical:
daTa concerning local flood
hazards, is reQuested to pro­
vide such Information to the,
City of Phoenix. These should
be directed to Mr. Raymond
U. Acuna, P.E., Floodplain'
Manager, 20Q. West Wash..,..
IngtoO' Street,' 5th ,Floor,.'
Phoenix" Arizona 85003; tele-'
phone' (602)+- 262-4960, . ·fax
(602) 262-732~., '.,.. ;..; ,;
Published: September S"l99&'

I .;~...l n ~. !~ ~ ," I .~,~, I'

ARIZONA BUSINESS GAZETTE
POBOX 194

Phoenix, Arizona 85001-0194
(602) 271-7300

STATE OF ARIZONA
COUNTY OF MARICOPA

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

9/5/1996

Sworn to before me this
5th day of
September AD. 1996

• OFfiCIAL SEAL

8" MARY LEE BOOHER
_' ":;,. Notary Public .. State of Arizona
<~ '."",0' MARiCOPA COUNTY

••, .' My Ccmm, Expires March 17, 1999 Notary PublIc



•
August 20, 1996

Raymond Acuna, P.E.
Floodplain Manager,
City of Phoenix
200 West Washington Street
Phoenix, Arizona 85004

Re: LOMR request for Flynn Lane Wash

FCD Contract No. FCD 94-51
FIRM Map Panel 1670 E (9-30-1995)

LOMR request for Myrtle Avenue Wash and
Dreamy Draw Wash East
FCD Contract No. FCD 94-51
FIRM Map Panel 1670 E (9-30-1995)

•

•

Dear Mr. Acuna:

Please find attached letter from Mr. Michael K. Buddy, P.E., Chief, Hazard Identification Branch,
Mitigation Directorate, Federal Emergency Management Agency. This letter, dated August 15,1996, is a
response to a submittal, by the Flood Control District of Maricopa County, for a Letter of Map Revision
(LOMR) on Flynn Lane Wash, dated August 9,1996. The Federal Emergency Management Agency
requested additional information as described in the attached letter. As per our conversation on the
morning of August 20,1996, a notarized copy of the public notice distributed by the community, will be
forwarded to the FCD at your convenience. The intent of this public notice is to notify the property
owners of the intended revision of the flood plains/flood ways.

The Flood Control District of Maricopa County, has undertaken another Letter of Map Revision project on
the Myrtle Avenue Wash and the Dreamy Draw Wash East. A public notice for this project will be
required by FEMA before the LOMR is approved. Therefore, it is suggested that the public notice for the
Myrtle Avenue Wash and Dreamy Draw Wash East project is also advertised in advance.

Should you have further questions, please feel free to contact me at 506-1501.

Sincerely,

Hasan Mushtaq, P.E.
Engineering Division

Coord:
Info:



•
Federal Emergency ManagementAge~.......",""",!",",_-.....q

Washington, nc. 20472

9

.....

IN REPLY REFER TO:
Case No.: 96-09-1042P ~,~;;r;=8

Community: City of Phoenix, Ariz na~·~"'.~·~:::':';-JI~;r-===:g
. 0400 1 EJ:.lSFi.._ --Commuruty No. : 5 AEMAP.:S

316-ACK.FEX

August 15, 1996

Mr. Hasan Mushtaq, P.E.
Project Manager
Engineering Division
Maricopa County Flood Control District
2801 West Durango Street
Phoenix, Arizona 85009

Dear Mr. Mushtaq:

This responds to your request dated August 9, 1996, for a revision to the Flood Insurance Rate Map (FIRM)
for Maricopa County, Arizona and Incorporated Areas. Pertinent information about the request is listed
below.

As you may know, the Federal Emergency Management Agency (FEMA) has implemented a procedure to
recover costs associated with reviewing and processing requests for modifications to published flood
information and maps. However, because your request is intended to show the effects of a publicly sponsored
flood-control project that reduces flooding to existing development, no fees will be assessed for our review.

•
Flooding Source:

FIRM Panel Affected:

Flynn Lane Wash

04013C1670 E

We have completed an inventory of the items that you submitted. In accordance with Paragraph 65.7(b)(1)
of the National Flood Insurance Program (NFIP) regulations, please submit a copy of a public notice
distributed by the community stating its intent to revise the floodway or a statement by the community that it
has notified all affected property owners. We must receive the public notice or statement before we can begin
a detailed review of your request.

If the required item, is not submitted within 90 days of the date of this letter, we will treat any subsequent
request as an original submittal, and it will be subject to all submittal procedures.

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

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

Alexandria, Virginia 22304

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

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



•

•

•

2

If you have any questions concerning FEMA policy, or the NFIP in general, please contact Mr. John Magnotti
of our staff in Washington, DC, either by telephone at (202) 646-3932 or by facsimile at (202) 646-4596.

Sincerely,

~~=r
Hazard Identification Branch
Mitigation Directorate

cc: Mr. Raymond U. Acuna. P.E.
Floodplain Manager
City of Phoeillx Street Transportation Department
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FLOOD CONTROL DISTRICT
OF IIARICOPA COUNTY

280 I W~S[ Durango Stree[· Phoenix. Arizona 85009
Telephone: (602) 506-1501
Fax: (602) 506-+601
IT: (602) 506-5897

COVER SHEET

TO:
P.E.

•
Company e... i 17 Or PJ+oc..v/!>(
or Department:
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Fax II
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Number of pages being sent including Cover Sheet:

Comments:

•
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RtCtiVEO
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August 15, 1996 j.:J::j'j~.I,,' --.

IN REPLY REFER TO: ~: _.~jt.~t-
Case No.: 96-09-1042P ~~.. ...~~l.;;.;)BU~'"":"__1I

Community· City of Phoenix Arizb;;;n,.~- bb~--
• '·'~I.!.r.r:. (I J ~

Community No.: 040051 "C;I.:~;;~.~r, .... L•. _ -_•.•••
11',- tJ~.j\~

.. - "...I ...

316-ACK.FEX

Mr. Hasan Mushtaq, P.E.
Project Manager
Engineering Division
Maricopa County Flood Control District
2801 West Durango Street
Phoenix, Arizona 85009

•

Dear Mr. Mushtaq:

This responds to your request dated August 9, 1996, for a revision to the Flood Insurance Rate Map (FIRM)
for Maricopa County, Arizona and Incorporated Areas. Pertinent information about the request is listed
below.

As you may know, the Federal Emergency Management Agency (FEMA) has implemented a procedure to
recover costs associated with reviewing and processing requests for modifications to published flood
information and maps. However, because your request is intended to show the effects of a publicly sponsored
flood-control project that reduces flooding to existing development, no fees will be assessed for our review.

•
Flooding Source:

FIRM Panel Affected:

Flynn Lane Wash

04013C1670 E

We have completed an inventory of the items that you submitted. In accordance with Paragraph 65.7(b)(l)
of the National Flood Insurance Program (NFIP) regulations, please submit a copy of a public notice
distributed by the community stating its intent to revise the floodway or a statement by the communIty that It
has notified all affected property owners. We must receive the pUblic notice or statement before we can begin
a detailed review of your request.

If the required item is not submitted within 90 days of the date of this letter, we will treat any subsequent
request as an original submittal, and it will be subject to all submittal procedures.

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

•
Michael Baker Ir., Inc.

3601 Eisenhower Avenue, Suite 600
Alexandria, Virginia 22304

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

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



•

•

•
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If you have any questions concerning FEMA policy, or the NFIP in general, please contact Mr. John Magnotti
of our staff in Washington, DC, either by telephone at (202) 646-3932 or by facsimile at (202) 646-4596.

Sincerely,

~~=t
Hazard Identification Branch
Mitigation Directorate

cc: Mr. Raymond U. Acuna, P.E.
Floodplain Manager
City of Phoenix Street Transportation Department
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FLOOD CONTROL DISTRICT
OF MARICOPA COUNTY

2801 West Durango Street
Phoenix, Arizona 85009

•TO

(602) 506-1501
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DATE e/C)/ , IJOB NO
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/ I
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• e
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6910-009 R8-93
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If enclosures are not as noted, kindly notify us at once.
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FLOOD CONTROL DISTRICT

of

Maricopa County

2801 West Durango Street. Phoenix, Arizona 85009

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

Michael K. Buckley, P.E., Chief
Hazard Identification Branch
Mitigation Directorate
Federal Emergency Management Agency
Washington, D.C. 20472

Attn: Mr. John Magnotti

BOARD OF DIRECTORS
Betsey Bayless

Ed King
Tom Rawles
Don Stapley

Mary Rose Garrido Wilcox

•
Re: LOMR request for Flynn Lane Wash

FCD Contract No. FCD 94-51
FIRM Map Panel 1670 E (9-30-1995)

Dear Mr. Buckley:

This is a request for a Letter of Map Revision (LOMR) for Flynn Lane Wash. This request is for a
revision to the Flood Insurance Rate Map (FIRM) for Maricopa County, Arizona and Incorporated Areas.
Pertinent information about the request is listed below:

Idenrnier :

Flooding Source :

FIRM Panel Affected:

Flynn Lane Wash

Flynn Lane Wash

04013C1670 E (9-30-1995)

Flynn Lane wash flows south-westerly through the City of Phoenix and discharges into the Arizona
Canal Diversion Channel (ACDC). Flynn Lane Wash is currently delineated as AE zones. The above
referenced study contract was undertaken by David Evans and Associates, Inc., on behalf of the Flood Control
District of Maricopa County. The following information is submitted in support of the LOMR request:

l.

2.

3.

4.

5.

6.

7.

•

FEMA application form.

Certificate by Registered Professional Engineer form.

A complete set of LOMR application forms.

Revised profile plot showing the match point locations.

Revised Floodplain/floodway boundary annotated on the FIRM panel 1670 E (1"=1000').

Photographs of the Spillway at the ACDC and Spillway Hydraulic Analysis Calculations.

As-built plans for the spillways at the ACDC by the US Army Corps of Engineers (sheets 26, 27, and



• 8.

9.

10.

11.

12.

13.

14.

15.

76 of 90).

Hydraulic plan and profile for the spillways at the ACDC by the US Army Corps of Engineers (plates

9 and 10).

A copy of the letter, stating that the As-built plans were prepared by the Corps of Engineers.

A set of survey notes.

Flood insurance study work maps including previous approximate delineation of Flynn Lane Wash.

Available topographic mapping (1"=400') of Flynn Lane Wash and vicinity (sheet 75 of 111).

Aerial photograph of the project area and vicinity (1"=1200').

Hardcopy input/output of the duplicate effective model and the revised model.

One 3-1/2" diskette with the duplicate effective model and the revised model.

Following items are also discussed in relation to the LOMR application.

•

•

1.

2.

3.

4.

The southern boundary of the floodplain at cross-sections 0.08, 0.10, and 0.116, extends beyond the
existing floodplain boundary. However, the extension of the floodplain boundary is fully contained
within the City of Phoenix Park area. Ray Acuna, P.E., Floodplain Manager, City of Phoenix, was
contacted regarding the City's position on this situation. Correspondence with the city official
indicates that the City of Phoenix does not object to an extension of the revised floodplain boundary
within the City Park area. Copies of these correspondence are shown in Appendix A.

The As-built plans for the different reaches of the ACDC were prepared by the US Army Corps of
Engineers. As such, the As-built plans (sheets 26, 27 and 76 of 90), submitted with this application
package, are not certified by registered professional engineer. A copy of the letter, stating that these
As-built plans were prepared by the US army Corps of Engineers, is included in this submittal.

The As-built plans for the two 6'-0" concrete culverts at cross-section 0.333 were not available. These
culverts were already accounted for in the duplicate effective model. However, the bridge/culvert
was field measured for elevation verification. A bridge/culvert form is also completed and attached
with this application.

It is proposed that the existing Zone A delineation behind the Arizona Canal, between 17th Street and
18th Street, be completely eliminated. This Zone A ponding (Appendix B) is shown to be contained
within the right-of-way of the Arizona Canal Diversion Channel (ACDC). The major source for this
ponding is an unnamed wash flowing from the north-easterly direction. However, due to the
construction of the Squaw Peak Parkway (Appendix C), the wash has been discontinued
permanently. Appendix D shows the drainage tracts, designed and developed within the Villa
Valencia development, to convey floodwater from the entire upper watershed. As of now, after the
Squaw Peak Parkway construction, the remaining drainage area bounded by Glendale Avenue,
Squaw Peak Parkway, and the ACDC, contributes much less floodwater than the original unnamed
wash. Since the wash, and the upper watershed, have been discontinued by the Squaw Peak
Parkway, the drainage tracts have more than the required capacity, to convey flows, from the
remaining drainage area into the ACDC.

An application of the Rational Method shows that the IOO-yr. peak discharge is only approximately
84.0 cfs. A hydraulic analysis, using Manning's Equation, of the channel which conveys flows into



,

•
the ACDC, shows that it has a capacity of approximately 230.0 cfs. Therefore, it is concluded that the
channel capacity (230.0 cfs.) exceeds the 100-yr. peak discharge of 84.0 cfs. generated by the
remaining drainage area. The discharge analysis and the hydraulic analysis are shown in Appendix
E. Finally, Appendix F is a compilation of several photographs of the drainage tracts within the Villa
Valencia development.

Since the study indicates that several residential properties within the current AE Zone will be
removed from the redelineated floodplain, and also the Zone A delineation behind the Arizona Canal,
between 17th Street and 18th Street, can be completely eliminated, we request that an actual Letter of Map
Revision with revised area map be issued.

Should additional information be required, please contact either Ms. Teri Mintz, P.E., Water
Resources Engineer, David Evans and Associates, Inc., at (602)-956-9850 or Hasan Mushtaq, P.E., Project
Manager, Engineering Division, Flood Control District of Maricopa County at (602)-506-1501.

Sincerely,

Hasan Mushtaq, P.E.
Engineering Division

•
Enclosures

Copy to: Terri Miller, State Coordinator, NFIP
Arizona Department of Water Resources
500 North 3rd Street, Phoenix, Arizona 85004

Ray Acuna, P.E., Floodplain Manager
City of Phoenix
200 West Washington Street, Phoenix, Arizona 85004

Teri Mintz, P.E., Water Resources Engineer
David Evans & Associates, Inc.
2929 East Camelback Road, Suite 240, Phoenix, Arizona 85016

•

Coord:

Info: HM RGN
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FLOOD CONTROL DISTRICT
of

Maricopa County

2801 West Durango Street. Phoenix, Arizona 85009

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

BOARD OF DIRECTORS
Betsey Bayless

Ed King
Tom Rawles
Don Stapley

Mary Rose Garrido Wilcox

•

Michael K. Buckley, P.E., Chief
Hazard Identification Branch
Mitigation Directorate
Federal Emergency Management Agency
Washington, D.C. 20472

Attn: Mr. John Magnotti

Re: LOMR request for Flynn Lane Wash
FCD Contract No. FCD 94-51
FIRM Map Panel 1670 E (9-30-1995)

Dear Mr. Buckley:

This is a request for a Letter of Map Revision (LOMR) for Flynn Lane Wash. This request is for a
revision to the Flood Insurance Rate Map (FIRM) for Maricopa County, Arizona and Incorporated Areas.
Pertinent information about the request is listed below:

~
Identifier: Flynn Lqne Wash

Flooding Source:

FIRM Panel Affected:

Flynn Lane Wash

04013C1670 E (9-30-1995)

Flynn Lane wash flows south-westerly through the City of Phoenix and discharges into the Arizona
Canal Diversion Channel (ACDC). Flynn Lane Wash is currently delineated as AE zones. The above
referenced study contract was undertaken by David Evans and Associates, Inc., on behalf of the Flood Control
District of Maricopa County. The following information is submitted in support of the LOMR request:

l.

2.

3.

4.

5.

6.

7.

•

FEMA application form.

Certificate by Registered Professional Engineer form.

A complete set of LOMR application forms.

Revised profile plot showing the match point locations.

Revised Floodplain/floodway boundary annotated on the FIRM panel 1670 E (1"=1000').

Photographs of the Spillway at the ACDC and Spillway Hydraulic Analysis Calculations.

As-built plans for the spillways at the ACDC by the US Army Corps of Engineers (sheets 26, 27, and



8.

76 of 90).

Hydraulic plan and profile for the spillways at the ACDC by the US Army Corps of Engineers (plates

9 and 10).

9. A copy of the letter, stating that the As-built plans were prepared by the Corps of Engineers.

10. A set of survey notes.

11. Flood insurance study work maps including previous approximate delineation of Flynn Lane Wash.

12. Available topographic mapping (1"=400') of Flynn Lane Wash and vicinity (sheet 75 of 111).

13. Aerial photograph of the project area and vicinity (1"=1200').

14. Hardcopy input/output of the duplicate effective model and the revised model.

15. One 3-1/2" diskette with the duplicate effective model and the revised model.

Following items are also discussed in relation to the LOMR application.

•

•

1.

2.

3.

4.

The southern boundary of the floodplain at cross-sections 0.08, 0.10, and 0.116, extends beyond the
existing floodplain boundary. However, the extension of the floodplain boundary is fully contained
within the City of Phoenix Park area. Ray Acuna, P.E., Floodplain Manager, City of Phoenix, was
contacted regarding the City's position on this situation. Correspondence with the city official
indicates that the City of Phoenix does not object to an extension of the revised floodplain boundary
within the City Park area. Copies of these correspondence are shown in Appendix A.

The As-built plans for the different reaches of the ACDC were prepared by the US Army Corps of
Engineers. As such, the As-built plans (sheets 26, 27 and 76 of 90), submitted with this application
package, are not certified by registered professional engineer. A copy of the letter, stating that these
As-built plans were prepared by the US army Corps of Engineers, is included in this submittal.

The As-built plans for the two 6'-0" concrete culverts at cross-section 0.333 were not available. These
culverts were already accounted for in the duplicate effective model. However, the bridge/culvert
was field measured for elevation verification. A bridge/culvert form is also completed and attached
with this application.

It is proposed that the existing Zone A delineation behind the Arizona Canal, between 17th Street and
18th Street, be completely eliminated. This Zone A ponding (Appendix B) is shown to be contained
within the right-of-way of the Arizona Canal Diversion Channel (ACDC). The major source for this
ponding is an unnamed wash flowing from the north-easterly direction. However, due to the
construction of the Squaw Peak Parkway (Appendix C), the wash has been discontinued
permanently. Appendix D shows the drainage tracts, designed and developed within the Villa
Valencia development, to convey floodwater from the entire upper watershed. As of now, after the
Squaw Peak Parkway construction, the remaining drainage area bounded by Glendale Avenue,
Squaw Peak Parkway, and the ACDC, contributes much less floodwater than the original unnamed
wash. Since the wash, and the upper watershed, have been discontinued by the Squaw Peak
Parkway, the drainage tracts have more than the required capacity, to convey flows, from the
remaining drainage area into the ACDC.

An application of the Rational Method shows that the 100-yr. peak discharge is only approximately
84.0 cfs. A hydraulic analysis, using Manning's Equation, of the channel which conveys flows into



•• the ACDC, shows that it has a capacity of approximately 230.0 cfs. Therefore, it is concluded that the
channel capacity (230.0 cfs.) exceeds the 100-yr. peak discharge of 84.0 cfs. generated by the
remaining drainage area. The discharge analysis and the hydraulic analysis are shown in Appendix
E. Finally, Appendix F is a compilation of several photographs of the drainage tracts within the Villa
Valencia development.

Since the study indicates that several residential properties within the current AE Zone will be
removed from the redelineated floodplain, and also the Zone A delineation behind the Arizona Canal,
between 17th Street and 18th Street, can be completely eliminated, we request that an actual Letter of Map
Revision with revised area map be issued.

Should additional information be required, please contact either Ms. Teri Mintz, P.E., Water
Resources Engineer, David Evans and Associates, Inc., at (602)-956-9850 or Hasan Mushtaq, P.E., Project
Manager, Engineering Division, Flood Control District of Maricopa County at (602)-506-1501.

Sincerely,

Hasan Mushtaq, P.E.
Engineering Division

•

•

Enclosures

Copy to:

Coord:

Info:

Terri Miller, State Coordinator, NFIP
Arizona Department of Water Resources
500 North 3rd Street, Phoenix, Arizona 85004

Ray Acuna, P.E., Floodplain Manager
City of Phoenix
200 West Washington Street, Phoenix, Arizona 85004

Teri Mintz, P.E., Water Resources Engineer
David Evans & Associates, Inc.
2929 East Camelback Road, Suite 240, Phoenix, Arizona 85016
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• July 9, 1996

Hasan Mushtaq
Flood Control District of Maricopa County
2801 West Durango Street
Phoenix, AZ 85009

SUBJECT: Flynn Lane Wash Floodplain Delineation, Response to comments

Dear Hasan:

Following are responses to your comments on the LOMR submittal package for Flynn
2)@@ Lane Wash.

FEMA Forms:

•

(1)

(2)

(3)

(4)

Suggested corrections in the "introduction".
Corrections made.
Corrections on MT-2 Form 1, page 1 of 4.
Corrections made.
Corrections on MT-2 Form 4
Corrections made.
Corrections on the "Explanation" page.
Corrections made.

Duplicate Effective Model:

(5) Please explain the reason to modify the 13 record in the HEC-2 input.
Duplicate Effective model now reflects Effective model J3 record.

(6) Also explain the modification on the fields 4 & 5 of the X2 records at Xl 0.33
and Xl 0.62.
Duplicate Effective model now reflects Effective model X2 record.

(7) Some changes are required in the input file based on the information from the
microfiche received from FEMA.
Changes were made.

(8) The floodway table lists incorrect information.
Due to changes made to the J3 record (J3 record in Duplicate Effective model is
the same as Effective model), no floodway table is produced.

Revised Model:

(9) Several cross-sections have the "cross sections extended" messages. These
messages need to be eliminated.

• DAVID EVANS AND AsSOCIATES, INC.
APROFESSIONAL SERVlCES CONSULTING FIRM
OFFICES IN OREGON, WASHINGTON, CALIFORNIA AND ARIZONA
2929 E. CAMELBACK ROAD, SUITE 240
PHOENIX, ARIZONA 85016-3446
(602) 956-9850 FAX (602) 956-9853

s:\adrn\mariOO11\mal11tr2.doc



(12)

§)@@(13)

Let me know if there are any other comments on this second submittal.

•
(10)

(11)

(14)

•

It was not possible to eliminate the warnings unless the jloodplain is widened
beyond the existing boundaries. However, the four remaining extensions are
less than 0.5'.
The floodway width at X1 O. 141 seems incorrect; please verify.
The width anomaly could not be eliminated based on the cross section. Because
the cross section is only 90' from cross section 0.158, cross section 0.041 was
eliminated. The resulting jloodway width was consistent upstream and
downstream.
Xl 0.32 shows a greater floodway width than the floodplain.
With the use ofencroachment method #1, this type ofoccurrence was
eliminated.
The floodway tables list incorrect information.
With the elimination ofstorms other than the 100-year, the table is now correct.
The final floodway run should be using method 1, using information from the
method 4 run.
Method 1 was utilized in the final analysis.
The surcharge values in the floodway runs must be within 0.0 - 1.0.
All surcharge values are within range except one which is -0.08'. Due to the
cross sectional data, this could not be eliminated without widening the jloodway
to an unrealistic width. The value of -0.08' was retained due to the low value.

Sincerely,

cre0' $ 7'7l0.l;;
Teri S. Mintz, P.E.

• DAVID EVANS ANDAssex::IATES, INC
APROFESSIONAL SERVICES CONSULTING FIRM

s:\adm\mariOO 11lmall1tr2.doc



• July 9, 1996

Hasan Mushtaq
Flood Control District of Maricopa County
2801 West Durango Street
Phoenix, AZ 85009

SUBJECT: Flynn Lane Wash Floodplain Delineation, Response to comments

Dear Hasan:

Following are responses to your comments on the LOMR submittal package for Flynn
2)@@ Lane Wash.

FEMA Forms:

•

Suggested corrections in the" introduction" .
Corrections made.
Corrections on MT-2 Form 1, page 1 of 4.
Corrections made.
Corrections on MT-2 Form 4
Corrections made.
Corrections on the "Explanation" page.
Corrections made.

Duplicate Effective Model:

Please explain the reason to modify the J3 record in the HEC-2 input.
Duplicate Effective model now reflects Effective model 13 record.
Also explain the modification on the fields 4 & 5 of the X2 records at Xl 0.33
and Xl 0.62.
Duplicate Effective model now reflects Effective model X2 record.
Some changes are required in the input file based on the information from the
microfiche received from FEMA.
Changes were made.
The floodway table lists incorrect information.
Due to changes made to the 13 record (13 record in Duplicate Effective model is
the same as Effective mode!), no floodway table is produced.

Revised Model:

Several cross-sections have the "cross sections extended" messages. These
messages need to be eliminated .

• DAVID EVANS AND ASSOCIATES, INC.
APROFESSIO AL SERVICES CONSULTING FIRM
OFFICES IN OREGON, WASHINGTON, CALIFORNIA AND ARIZONA
2929 E. CAMELBACK ROAD, SUITE 240
PHOENIX, ARIZONA 85016-3446
1602i 956-9850 FAX (602) 956-9853

s:\admlmariOO II lmallltr2.doc



• ~O)

~~2)
2)@.,7<13)

~)

It was not possible to eliminate the warnings unless the jloodplain is widened
beyond the existing boundaries. However, the four remaining extensions are
less than 0.5'.
The floodway width at Xl 0.141 seems incorrect; please verify.
The width anomaly could not be eliminated based on the cross section. Because
the cross section is only 90' from cross section 0.158, cross section 0.041 was
eliminated. The resulting jloodway width was consistent upstream and
downstream.
Xl 0.32 shows a greater floodway width than the floodplain.
With the use ofencroachment method #1, this type ofoccurrence was
eliminated.
The floodway tables list incorrect information.
With the elimination ofstorms other than the l00-year, the table is now correct.
The final floodway run should be using method 1, using information from the
method 4 run.
Method 1 was utilized in the final analysis.
The surcharge values in the floodway runs must be within 0.0 - 1.0.
All surcharge values are within range except one which is -0.08'. Due to the
cross sectional data, this could not be eliminated without widening the jloodway
to an unrealistic width. The value of -0.08' was retained due to the low value.

Let me know if there are any other comments on this second submittal .

• Sincerely,

ctg0·5 Y7lv1f;?
Teri S. Mintz, P.E.

• DAVID EVANS AND ASSOCIATES. I C.
A PROFESSIONALSERVICE CO:--.'SL'LTI0!G FlR'''l

s:\adm\mariOO II \rna Illtr2.doc
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•

Teri Mintz, P.E.
David Evans and Associates, Inc.
2929 East Camelback Road
Suite # 240
Phoenix, Arizona 85016-3446

SUBJECT: Flynn Lane Wash Floodplain Delineation: FEMA Submittal, FCD 94-51.

•
Dear Ms. Mintz:

Following is a list of review comments on the above mentioned project. It is suggsted that these comments
be addressed prior to final submission.

The ponding behind the Arizona Canal, to the west of the Squa Peak Parkway, Q;amlot be
elilminated. 'Ih .~:!!:~~-~~~tt!!~e~i:!Q:gz1'eIl~d:l:Limtmtml±I;z;~Ft:h!iffire:m~~1m€
..&~~~~Ifl(J.a

•

~3)

The floodplain boundary at the north-west corner of 20th Street and Ocotillo Road needs to be
revised and/or explanation for the delineation.

The transition of the floodway boundary before and after the culvert across 20th Street need to
addressed.



FLOOD CONTROL DISTRICT
of

Maricopa County

2801 West Durango Street. Phoenix, .-\rizona 85009
Telephone (602) 506-1501

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

BOARD OF DIRECTOR
Betsey Bayles

Ed King
Tom Rawles
Don Stapley

Mary Rose Garrido wilcox

Teri Mintz, PE
David Evans and Associates, Inc.
2929 East CaInelback Road
Suite # 240
Phoenix, Arizona 85016-3446

SUBJECT : Flynn Lane Wash Floodplain Delineation: FEMA Submittal, FeD 94-51.

•
Dear Ms. Mintz:

Followillg is a list of review comments on the above mentioned project. It is suggsted that these comments
be addressed prior to final submission.

FEMA Forms:

(1) Suggested corrections in the "introduction".
(2) Corrections on MT-2 Form 1, page 1 of 4
(3) Corrections on MT-2 Form 4.
(4) Corrections on the "Explanation" page.

Duplicate Effective Model:

(5) Please explain the reason to modify the J3 record in the HEC-2 input.
(6) Also explain the modification on the fields 4 & 5 of the X2 records at Xl 0.33 and Xl 0.62.
(7) Some changes are required in the input file based on the information from the microfiche

received from FEMA.
(8) The floodway table lists incorrect information.

Revised Model:

•
(9)

(10)
(11)
(12)
(13)
(14)

Several cross-sections have the "cross section extended" messages. These messages need to be
eliminated.
The floodway width at Xl 0.141 seems incorrect; please verify.
Xl 0.32 shows a greater floodway width than the floodplain.
The floodway tables list incorrect information.
The final floodway run should be using method 1, using information from the method 4 run.
The surcharge values in the floodway run must be within 0.0 - 1.0.



• Please do not hesitate to contact me at 506-1501 for further information.

Sincerely,

Hasan Mushtaq
Engineering Division

•

•

Coord:
Info:
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• Flood Control District of Maricopa County

Interoffice Memorandum

Subject : Flynn Lane Wash LOMR.

To:

Cc:

AMMotamedi From: Date: April 8, 1996

This memorandum documents the conversation I had with Mr. Henry Thome (840-4748) this morning
regarding the Flynn Lane Wash LOMR application.

In an earlier conversation (December 1995) with Mr. Thome, I had explained the same schedule to him
regarding the Flynn Lane Wash LOMR application. At the time, the district was preparing to start the
Echo Canyon Wash LOMR study.•

Start time
Finish time
Internal review
FEMAreview
Approximate approval

January 25,1996.
March 25, 1996
April 25, 1996
June 25, 1996
End of July.

•

Please do not hesitate to contact me for further information at X 4528.



Date: 4 I tg/~ b

Name: HeY\9 ~cme

Tele: 8&.-\ 0 - L\"I 4'8

FLOOD CONTROL DISTRICT OF MARICOPA COUNTY
HYDROLOGY BRANCH
Request for information

Initials: f\M M

Agency/Company: _

Fax:

Request:

Henfd \1,cme. C'

Who.~ \S ~~e- st~-\u.s

He. hCAS ~e(\ 'Je'C) ~'Se~

+c.lr \-"'15 k st.A-dcj \-0 s\~( .\- /
So \0(\6 to c.o"'"rIt.-k

Referred to: £f\C- IHM Due date:
i

o~ ~I'\e.

o--S t, Go:>\'0­
8>nJ L;:)'(J

t= \:)Y\Y\ l ~ "I e.. l a.sh·

~* ~ool S~

\<:"

Response:

Date of response:

Time spent on preparing the response (closest Y2 hour):

File: Reference files:

last revised March 12. 1996
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TRANSMITTAL

Date ----4-Jl/--L-f-~----'---'9!p~--
To -I-I-!la~.SLV{lM.W--.lU-------

FCD.Me

File ~ YOLlK/ 00 / /
'ojw F?IY'I'L 1tJvve. /'/}tJ.,4lu

Subject 12£ Vt'.5Ed .[2;1200J;2La/r/

Item Copies Date Description

•

I / ~/)n .,..",,17&/)/1110 (7--1) n.~<; C)! ~ L I,r,/ /t<-f"X

-/~ .,4,.... .L.' .'S..J
'/) 'fJ,/ /M'I J

;( / /) l:.s k q '!I:fe". Q'-i2E II/Srd
/YY7tYJ pj"

~

M LF:t ./)72£ kno(,il ht:JdJ:tftlU t'/J(Ulr
to 62-n 6}y (.Lt! t< 2/y..h 'If); 3

------------------II--......:I:U..,,A..,..U~ ~9lr

fmm ~' t1J-VJv7-~
DAVID EVANS AND ASSOClA.;E;!NC
APROFESSIONAL SERVlCES CONSULTING FIRM
IN OREGON, WASHINGTON, CALIFORNIA AND ARIZONA
2929 E. CAMELBACK ROAD, SUITE 240
PHOENIX, ARIZO A85016-3446
(602) 956-9850 FAX (602) 956-9853

•
D As you requested

D For your information

D For your approl'al

~rrel'ie\\'

PCIPM
D Return requested

D ----f.f--jE"~:-.t-~~~
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• FAX TRANSMIITAL

DATE: ~-3 -?~ TIME: /1'.571

TO: _+/Ia~""-llo.6"""-,,QLI"""""'--L·__----- _

OF: ----I.5~C_bDL.L.,M.:....L......loC,..::....< _

FROM: 9:b0- YJ}tdb
SUBJECT: J 'yt te.J..vy mf... )ff..C- a Jl72odd5

:::N~~ ::~:6z~r;:;.
7lJe. t!r{)£)ol'/ /121:1, .jJm ..s0aw/'!!j df~ 'ih15
New /',$ to (ana~ SU£~ ~'.e.f Clt£)2f?c

~ ta'bcd: l2/!;a.. {/J/I! be- &anol/.{d e:r
w6at aeea ~rIJ(J/L1d J2e added tv the-
>,_·..p/eodj?/~- J...£-f-vm~ bn~3~ .

TOTAL NUMBER OF PAGES SENT mCLWING COVER SHEET -hJ.tJt{]M
JOBIPROPOSAL NO. Yl2Atf2T00/I
FAX NUMBER TRANSMIITED TO: _< ) ..s-QIt; - ~o/

•

H aU p8&e5 were not received, pleASe call (602) 956-9850.

ORIGINAL to follow by: ____ U.S. Mall

____ Overnight Messeneer

____ Messenger Service

•
____ Other

[MVID EVANS AND ASSOCIATES. INC.
:\ PROFESSIONAl SERVICES COMUlTlNG FIR.\I
OFFICES l~ OREGON. WASHII'GTON. CALI FOR.\'H .\.\D ARJZO\'.\
ln9 E. CA.\-lflBACK ROAD, SCITE 140
PHOE~IX. ARJZONA 8501&.3446
(601) 95~9850 FAX \602) 95~98S3
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• FLOOD CONTROL DISTRICT
OF IIARICOPA COUNTY

280 1 W~st Durango Street· Phoenix. Arizona 85009
Telephone: (602) 506-1501
Fax: (602) 506-4601 .
IT: (602) 506-5897

COVER SHEET

•
TO:

Company
or Department: Fax # _

FROM: .....;...A.;..-/;.;:,4-....?;;.:;-?""""'"'/I"--..::.M....:..::::;f./..;;:/..5~/T:....··;..;,TA-...:....;;..j., _

Number of pages being sent including Cover Sheet:

Comments:

4 ~, FouJR)

•



DEPARTMENT OF THE ARMY
LOS ANGELES DISTRICT, CORPS OF ENGINEERS

LOS ANGELES~ CALlFOf'HI.

FLOOD INSURANCE STUDY

SCALE IN FEET
1000 0 1000

- - - j
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RI"ER MILE.

GROOND ELEVATION IN FEET
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• FLOOD CONTROL DISTRICT
OF IIARICOPA COUNTY

2801 Wc::st Durango Strc::~t· PhoerUx. Arizona 85009
Tckphone: (602) 506-1501
Fax: (602) 506~601

IT: (602) 506·5897

COVER SHEET

TO:

9/ 60/2. ~~9gS3
Company bAli//) Ev',4ds J..... frSSoC/A7:C.5
or Department: Fax ~•
Number of pages being sent including Cover Sheet: __~1___.;(;".-...h:;)_v_..R_~_. _

Comments: _

-"-/- V,u"//1, "-Pc-s:.,

•



• SCOPE OF WORK
(DRAFT 3-14-90)

A.C.D.C. AREA DRAINAGE MASTER STUDY
PHASE I (MAPPING AND HYDROLOGY)

The Engineer shall make the necessary surveys and studies, and shall prepare a
report setting forth the Hydrology for present and future conditions in the
Arizona Canal Diversion Channel (ACDC) drainage area. The study area covers a
portion of the Flood Control District Vatersheds Nos. 21, 23, and 24. This
area is roughly bounded on the South by the Arizona Canal, Skunk Creek, and
New River; on the west by the Agua Fria River watershed; on the north by the
New River Dam, Adobe Dam, and Cave Buttes Dam watersheds; and on the east by
the Indian Bend Vash watershed

See attached map.

The purpose of this study is to perform the mapping as listed below and
produce a working hydrologic model for present and future conditions for this
watershed. The study products will include:

•
I. Background Materials

II . Mapping

III. Hydrology

IV. Supporting Documentation

V. Project Coordination and Study Management

The work shall include the following tasks:

I. Background Materials!

Assemble and review pertinent maps, studies, land use plans, and private
master plans, including existing Flood Control District studies within
the area. Included in this data search will be the drainage studies for
the Flood Control District of Maricopa County 1963 Comprehensive Plan;
the East Fork Cave Creek ADMS; FCD Flood Insurance Studies (FIS) for Cave
Creek and Skunk Creek; U.S. Army Corps of Engineeers Design Memorandums
for the ACDC, New River Dam, Adobe Dam, Cave Buttes Dam, and Dreamy Draw
Dam; and ADOT studies for Interstate 17, the Outer Loop, etc.

II. Mapping:

A. Procedures for General Mapping:

•
LSOV

1. Prepare topographic mapping to a 2-foot contour interval, with spot
elevations and/or I-foot contours on all section line and
mid-section line roads. This would be for the approximately 160
square mile area as outlined on the attached map.



2. Ground Control:

a. The Consultant shall provide all survey control .• b. The Consultant shall systematically set panel points and
establish horizontal and vertical control throughout the areas
to be mapped for use in compilation by "the aerial survey
contractor. Where readily available, surveys will tie into the
State Plane Coordinate System. Field control shall be
sufficient to readily allow for compilation uf maps by the
aerial survey contractor at the desired map scale and contour
interval and will be based on the National Geodetic Vertical
Datum (NGVD).

c. The horizontal and vertical control points shall be located and
marked by the Contractor. The controls for the area mapping
shall be in sufficient numbers and shall be in locations which
will be compatible with the accuracy of the mapping
requirements. The controls shall be of at least third order
accuracy. Section corners, quarter corners, and mid-section
points shall be used for control points wherever possible.

B. Map Standards:

•

•
LSOW

1.

2.

Digital design, contour and planimetric data developed for this
project shall be delivered in AutoCAD DXF ASCII format, as specified
in Autodesk, Inc., publication TD106-009 (May 7, 1986). Layer names
and graphics attributes shall be fully documented by the Consultant .
The delivered DXF files shall be compatible with the requirements,
and subject to the limitations, of the ESRI DXFARC software
translator as detailed in the January 1989 release of the "ARC/INFO
Users Guide". All DXF file deliveries shall be in ASCII format on
industry-standard 1/2" magnetic tape, 2400-foot reels, written in a
generic unlabelled COpy format, with specified record-lengths and
blocksizes, OR

Digital design. contour and planimetric data developed for this
proj ect shall be delivered in Intergraph ISIF ASCII format, as
specified in Intergraph publication DIX4110 (May 12, 1985). Layer
names and graphics attributes shall be fully documented by the
Consultant. The delivered ISIF files should be compatible with the
requirements. and subj ect to the limitations, of the ESRI SIF2ARC
software translator as detailed in the January 1989 release of the
"ARC/INFO Users Guide". All ISIF file deliveries shall be in ASCII
format on industry-standard 1/2" magnetic tape, 2400-foot reels,
written in a generic unlabelled COPY format, with specified record­
lengths and block sizes.

The Consultant shall provide permanent non-erasable topographic
mylar sheets 24" X 36" with a scale of I-inch equal to 400 feet,
and a contour interval of 2 feet for all mapping with the exception
of section line roads, which will have a contour interval of 1 foot.
A cover sheet will be provided with the proj ect title, date of
topographic mapping, and a location map showing geographic range
covered by each specific mapping sheet. Each manuscript shall
include a minimum of a north arrow, scale, section corners and
quarter corners, current and proposed streets and highway names,



•
(~

State Plane Coordinate System, major drainage features, city limits,
cross section lines, channel .station center line, index map,
description and elevation of control points and ERMs, and reference
marks used in ground control. The mapping will have an accuracy
such that ninety percent (90%) of all contours shall be within
one-half contour of the true elevations and the remaining ten
percent (10%) of the contours shall not be in error by more than one
contour interval.

3. Sketch maps no larger than 11" x 17" for the study area must be
included in the narrative report.

4. The Presentation Maps shall be on U.S.G.S. 7.5 minute Quadrangle
Maps and include:

a. The study area: all current and proposed streets, major
arterials and freeways, section lines, major drainage features,
presently delineated floodplains areas, and city limits. This
map shall serve as a base map.

b. Maps showing the existing drainage patterns, the subwatersheds,
and indicating the flows at major intersections and
concentration points.

c. Maps showing the future drainage patterns, if different from
existing.

•

•

5. Hydrologic Vork Maps should be at a scale
shall include: reproducible transparent
drainage patterns, subwatersheds; major
topographic maps .

of 1 inch = 1200 feet and
overlay maps of existing
flow paths; and general
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• FLOOD CONTROL DISTRICT
OF MARICOPA COUNTY
2801 West Durango Street
Phoenix, Arizona 85009
(602) 506-1501

TO: Mr. Roger E. Baele, P.E.
David Evans and Associates, Inc.
2929 E. Camelback Road, Suite 240
Phoenix, Arizona 85016

DATE: January 25, 1996

•

PROJECT: Assignment No. 6
TITLE: Flynn Lane Wash Floodplain Delineation Study
FCD CONTRACT NUMBER: 94-51
FCD ACTIVITY NUMBER: 991-690-6926-6903

Your Not-to-Exceed cost estimate of $9,351.00 for Assiqnment No.6: Flynn Lane
Wash Floodplain Delineation Study has been received and accepted for this
project. You are hereby authorized to commence with the consulting work for
the above referenced project as originally described in the Scope of Services
dated October 12, 1995, and Fee Schedule dated January 23, 1996 (copies
attached) as discussed with Pedro A. Calza of the District.

If at any time during the project you anticipate an increase above the
original cost estimate shown here, you must provide the Flood Control District
of Maricopa County with a detailed written explanation for your request for
additional funds. The request will be reviewed and must be approved by
authorized Flood Control District personnel before any additional payment
amount is made.

I have enclosed a Certificate of Performance (C.O.P.) for this assignment .
All deliverables should be directed to me for verification. When you have
completed all the duties related to this assignment, the completed C.O.P.
shall be returned with your invoice to Lovetta Henry.

Please contact me immediately if you have any questions or comments regarding
the above information. Thank you for your cooperation and assistance in
providing survey services for this project.

SIGNED:
Richard P. Harris, P.E.

coord:

•

cc: lh



•
Re:

STANDARD TASK ORDER FORM
TASK ORDER NO.3

CONTRACf FCD 94-51

General Surveying and Engineering Services between the

•

•

Flood Control District of Maricopa County (CLIENT) and

David Evans and Associates, Inc. (DEA) dated March 13, 1995.

Execution of this Task Order by CLIENT and DEA will serve as authorization for DEA to
carry out and complete the services as set forth below in accordance with the referenced
Agreement between CLIENT and DEA.

1. S~ of Services:
See enclosed Exhibit" Scope of Services" for Flynn Lane Wash at AC/DC Flexxiplain

Delineation Study.

2. Time &hedule fQr Perfonnance of Services;
The FEMA submittal package will be ready for submittal 60 days after nQtice tQ proceed,

excluding Client review time.

3. Fees fQr Services:
Not to Exceed $9,351.00 per fee schedule in the Contract for Consulting Services. See
enclosed Exhibit A for break-down of fee per task and resource.

4. Additional Provisions;
In preparatiQn Qf this Task Order, the following items were considered:

A) Client is the Owner of the property or Agent for same.
B) Client is to provide the best available Topographic Surveys to D?A.
C) Client has requested and received from FEMA, all available existing data for

the Flynn Lane Wash FEMA flexxiplain and has made that information available

to DEA.
D) Client is to provide As-Built data for the AC/DC improvements to DEA .



•

•

•

SCOPE OF SERVICES
FLYNN LANE WASH AT ACIDC

FLOODPLAIN DELINEATION STUDY
Phoenix, Arizona

DEA Proposal No. 95-198
October 12, 1995

ENGlNEFJUNG SERVICES

A) Supplemental TopouaPhic Survey

The new HEC2 models will be developed based on topographic mapping of the
AC/DC Area Drainage Master Study. However l additional topography will be
needed for Octillo Road between the ACme on the west and 20th Street on the
east. Octillo Road is currently constructed with an inverted crown roadway
section which intercepts the flow from Flynn Lane Wash at about 20th Street and
conveys it to the west. The survey for this 700 foot length of road will include
cross sectioning at 100 foot intervals which provides elevations at the right-of­
way, curb, and roadway center line. The supplement topographic survey will
also provide field measurements for the concrete spillway inlet to the ACIAC.

B) N-Value ConfumationfField Trip

DEA will conduct a "field trip" to determine the appropriate Manning "n· value
to be used in the preparation of the HEC2 model. The "field trip" will be
documented with photographs and field notes.

C) HEC2 Model Development

DEA will prepare a HEC2 model using existing As-Built data and topographic
infonnation provided by the Client and existing FEMA data. The mcxiel will
begin at the spillway entrance to the AC/DC and extend to Glendale Road. Using
the l00-year event peak flow value from the current FEMA floodplain model, a
new model will be prepared based on the new topographic data and AC/DC
improvements.

D) Dellverables

DEA will prepare the floodplain work maps, technical analysis, design report,.·
FEMA LOMR application forms, and submittal package to FEMA. These"

DAVlD EvA.!'lS AND AsSOCIATES. INC.
APROFESSIONAL SERVICES CONSULTING FIR.\1
OFFICES IN OREGON, WASHINGTO~, CAlIFORJ'-;LA AND ARIZONA
2929 E. CAMELBACK ROAD. SUITE 240
PHOENIX, ARIZONA 8501&-3446



• Scope of Services
Flynn Lane Wash at AC/DC
Floodplain Delineation Study

October 12, 1995
DEA Proposal No. 95-198

Page 2

•

•

deliverables will be submitted to the Client for their review and comment. It is
assumed the Client will submit the final package to FEMA. It is understood that
the Client will act as the FEMA coordinator for this project, responsible for all
communications with FEMA with regards to this project.

DWID EvANS ANDASSCX:IATES, INC.
APROFESSIONAl SERVlCES CONSULTI:-IG FIRM



• Certificate of Performance of Enqineering Open Order Contract
and Payment of All Claims

I, ROGer E. Baele,P.E, hereby certify to the Flood Control District of
Maricopa County (FCDMC) that all lawful claims for labor, rental of equipment,
mate~ial used, and any other claims by David Evans and Associates, Inc. or its
subcontractors in connection with the specific assignment described below and
as au~horized by the terms of the FCDMC contract 94-51 have been paid.

Davia Evans and Associates, Inc. understands that with receipt of payment for
previously invoiced amounts plus any retained funds, that this is a settlement
of a~l claims of every nature and kind against the FCDMC arising out of the
performance of the FCDMC's specific assignment through FCDMC Contract 94-51
for ~ssignment No.6: Flynn Lane Wash Floodplain Delineation relating to the
mate~ial, equipment, and work covered in and required by the contract.

The undersigned hereby cercifies thac to his/her knowledge, no contractual
dispu~es exist in regard to this contract and that he/she has no knowledge of
any pending or potential claims in regard to this contract.

Upon submission of this document and a separate invoice for any retained funds
to the FCDMC, invoice processing will be completed within forty-five (45)
calendar days.

•
Sigr.;:d the day of _______, 1995 .

Signature

Title : _

SUBSCRIBED AND SWORN TO before me this day of _________, 199_

•

My Commission Expires:

ACCT INFO: 991-690-6926-6903

Notary Public



• • •
EXHIBIT rAr

FEE SCHEDULE
FLYNN LANE WASH AT AC/DC

FEMA FLOODPlAIN DEi..INEATION STUDY
DEA Pf090Iei No. 95-198

January 23, 1996

$9.351

$1,955
28.00

$560
9.00

$2,876
63.00

$3,460
77.00

$8,851
151.00

$500

TASK
TOTAL

$1,280
32.00

$1,280
:J2.oo

TOTAL FEE FOR PROJECT - Not to Exceed Fee

Hours 1.00 8.00

HEC2 Model Development $80 $2,400 $396
Hours 1.00 ..w.00 '2.00

Otllivenb~s $80 $',440 $660
Hours '.00 24.00 20.00

COLUMN TOTA.lS $320 $600 $1,275 $4.320 $1.056
Hours 4..00 to.OO 17.00 12.00 32..00

Allowance for Blueprinting, Xeroxing, and othef incidental cost· Not to Exceed Fee (based on DEA cost ptus 15% markupl

PROJECT PROJECT 2·MAN PROJECT

TASK MANAGER SURVEYOR CREW ENGINEER TECHNICIAN DRAfTER

Supplemen1al Topographic Survey $80 $600 $ 1,275

Hours /.00 /0.00 /7.00

N-Valu8 Coofirmaoon/field Trip $80 $480

The above tfMIS do not include agency review fee cos1S which ilre the responsibility ot the Client to provide.

Pa.ge l of I



• • "•
EXHIBIT 'A'

FEE SCHEDULE
FLYNN LANE WASH AT AC/DC

FEMA FLOODPlAIN DEi..INEATION STUDY
DEA Proposal No. 95-198

January 23. 1996

$1,955
28.00

$560
9.00

$2,876
63.00

$3.460
77.00

$8.851
167.00

$500

TASK
TOTAl

$ 1.280
32.00

$'.280
32.00

Hours 1.00 8.00

HEe2 Model Development 980 $2.400 $396
Hours 1.00 4().00 '2.00

C>tlliverab\es $80 $'.4-40 $660
Hours '.00 24.00 20.00

COLUMN TOTALS $320 $600 $1,275 $4.320 $1.056
Hours 4.00 fO.OO 17.00 72.00 32.00

Allowance fO( Blvepri"ting, Xero)(ing, and other incioontal cost· Not to Exceed Fee (based on DEA cost plus 15% markup)

PROJECT PROJECT 2-MAN PROJECT

TASK MANAGER SURVEYOR (:flEW ENGINEER TECHNICIAN DRAFTER

Supplemental Topographic Survey 980 $600 $ 1,275

Hours 1.00 10.00 17.00

N-Va4ue Coflfirmationlfield Trip $80 $480

TOTAL FEE FOR PROJECT - Not to Exceed Fee
$9.351

The above fEHIs dO not include agency review fee costs which are the responsibility of the Client to provide.

Page L of I



Certificate of Performance of Engineering Open Order Contract
and Payment of All Claims

I, Roger E. Baele,P.E, hereby certify to the Flood Control District of
Maricopa County (FCDMC) that all lawful claims for labor, rental of equipment,
mate~ial used, and any other claims by David Evans and Associates, Inc. or its
subcontractors in connection with the specific assignment described below and
as authorized by the terms of the FCDMC contract 94-51 have been paid.

David Evans and Associates, Inc. understands that with receipt of payment for
previously invoiced amounts plus any retained funds, that this is a settlement
of all claims of every nature and kind against the FCDMC arising out of the
performance of the FCDMC's specific assignment through FCDMC Contract 94-51
for Assignment No.6: Flynn Lane Wash Floodplain Delineation relating to the
mateYial, equipment, and work covered in and required by the contract.

The undersigned hereby certifies that to his/her knowledge, no contractual
dispu~es exist in regard to this contract and that he/she has no knowledge of
any pending or potential claims in regard to this contract.

Upon submission of this document and a separate invoice for any retained funds
to the FCDMC, invoice processing will be completed within forty-five (45)
calendar days.

•
Sign,=d the day of _________, 1995.

Signature

Title:-----------------

SUBSCRIBED AND SWORN TO before me this day of

Notary Public

My Commission Expires:

199

•
ACCT INFO: 991-690-6926-6903



•
Re:

STANDARD TASK ORDER FORM
TASK ORDER NO.3

CONTRACT FCD 94-51

General Surveying and Engineering Services between the

•

•

Flood Control District. of Maricopa County (CLIENT) and

David Evans and Associates, Inc. (DEA) dated March 13, 1995.

Execution of this Task Order by CLIENT and DEA will serve as authorization for DEA to
carry out and complete the services as set forth below in accordance with the referenced
Agreement between CLIENT and DEA.

1. Scope of Services:
See enclosed Exhibit "Scope of Services" for Flynn Lane Wash at AC/DC Floodplain
Delineation Study.

2. Time Schedule for Performance of Services:
The FEMA submittal package will be ready for submittal 60 days after notice to proceed,
excluding Client review time.

3. Fees for Services:
Not to Exceed $9,351.00 per fee schedule in the Contract for Consulting Services. See
enclosed Exhibit A for break-down of fee per task and resource.

4. Additional Provisions:
In preparation of this Task Order, the following items were considered:

A) Client is the Owner of the property or Agent for same.
B) Client is to provide the best available Topographic Surveys to DEA.
C) Client has requested and received from FEMA, all available existing data for

the Flynn Lane Wash FEMA floodplain and has made that information available
to DEA.

D) Client is to provide As-Built data for the AC/DC improvements to DEA.

So' ladm Imlag \sales lagree Ifcdrask. doc



•

•

•

SCOPE OF SERVICES
FLYNN LANE WASH AT AC/DC

FLOODPLAIN DELINEATION STUDY
Phoenix, Arizona

DEA Proposal No. 95-198
October 12, 1995

ENGINEERING SERVICES

A) Supplemental Topographic Survey

The new HEC2 models will be developed based on topographic mapping of the
AC/DC Area Drainage Master Study. However, additional topography will be
needed for Octillo Road between the AC/DC on the west and 20th Street on the
east. Octillo Road is currently constructed with an inverted crown roadway
section which intercepts the flow from Flynn Lane Wash at about 20th Street and
conveys it to the west. The survey for this 700 foot length of road will include
cross sectioning at 100 foot intervals which provides elevations at the right-of­
way, curb, and roadway center line. The supplement topographic survey will
also provide field measurements for the concrete spillway inlet to the ACIAC.

B) N-Value Confirmation/Field Trip

DEA will conduct a "field trip" to determine the appropriate Manning "n" value
to be used in the preparation of the HEC2 model. The"field trip" will be
documented with photographs and field notes.

C) HEC2 Model Development

DEA will prepare a HEC2 model using existing As-Built data and topographic
information provided by the Client and existing FEMA data. The model will
begin at the spillway entrance to the AC/DC and extend to Glendale Road. Using
the 100-year event peak flow value from the current FEMA floodplain model, a
new model will be prepared based on the new topographic data and AC/DC
improvements.

D) Deliverables

DEA will prepare the floodplain work maps, technical analysis, design report,
FEMA LOMR application forms, and submittal package to FEMA. These

DAVlD EVANS AND ASSOCIATES, I C.
-\ PROFE SI()~AL SERVICES m:-JSUL.TI\C FIR,\!
OFHCES !0J ORE(,O '. \X'ASHI:-JGTON, C\L1FORNIA ,\1\D ·\R!ZO 1,\
2929 E. U.\!ELlHCK ROAD, SL'lTE 2',0
PIIOE:--';IX. \RIZO\,!,\ S)OI6-JI16
16021 ');6-')WiO F:\X 602' 956-9 53



• Scope of Services
Flynn Lane Wash at AC/DC
Floodplain Delineation Study

October 12, 1995
DEA Proposal No. 95-198

Page 2

•

•

de1iverables will be submitted to the Client for their review and comment. It is
assumed the Client will submit the final package to FEMA. It is understood that
the Client will act as the FEMA coordinator for this project, responsible for all
communications with FEMA with regards to this project.

DAVID EVANS AND ASSOCIATES,/ C.
APROFESSIONAL SERVICES co SULTil G FIRJVI
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EXHIBIT 'A'

FEE SCHEDULE
FLYNN LANE WASH AT AC/DC

FEMA FLOODPLAIN DELINEATION STUDY
DEA Proposal No. 95-198

January 23, 1996

•

Hours 1.00 8.00

HEC2 Model Development $80 $2,400 $396
Hours 1.00 40.00 12.00

Deliverables $80 $1,440 $660
Hours 1.00 24.00 20.00

COLUMN TOTALS $320 $600 $1,275 $4,320 $1,056
Hours 4.00 10.00 17.00 72.00 32.00

Allowance for Blueprinting, Xeroxing, and other incidental cost - Not to Exceed Fee (based on DEA cost plus 15% markup)

TASK

Supplemental Topographic Survey
Hours

N-Value Confirmation/Field Trip

PROJECT
MANAGER

$80
1.00

$80

PROJECT
SURVEYOR

$600
10.00

2-MAN
CREW

$1,275
17.00

PROJECT
ENGINEER

$480

TECHNICIAN DRAFTER

$1,280
32.00

$1,280
32.00

TASK
TOTAL

$1,955
28.00

$560
9.00

$2,876
53.00

$3,460
77.00

$8,851
167.00

$500

TOTAL FEE FOR PROJECT - Not to Exceed Fee

The above fees do not include agency review fee costs which are the responsibility of the Client to provide.

Page 1 of 1

$9,351
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Re:

STANDARD TASK ORDER FORM
TASK ORDER NO. 3

CONTRACT FCD 94-51

General Surveying and Engineering Services between the

•

•

Flood Control District of Maricopa County (CLIENT) and

David Evans and Associates, Inc. (DEA) dated March 13, 1995.

Execution of this Task Order by CLIENT and DEA will serve as authorization for DEA to
carry out and complete the services as set forth below in accordance with the referenced
Agreement between CLIENT and DEA.

1. Scope of Services:
See enclosed Exhibit "Scope of Services" for Flynn Lane Wash at AC/DC Floodplain
Delineation Study.

2. Time Schedule for Performance of Services:
The FEMA submittal package will be ready for submittal 60 days after notice to proceed,
excluding Client review time.

3. Fees for Services:
Not to Exceed $9,351.00 per fee schedule in the Contract for Consulting Services. See
enclosed Exhibit A for break-down of fee per task and resource.

4. Additional Provisions:
In preparation of this Task Order, the following items were considered:

A) Client is the Owner of the property or Agent for same.
B) Client is to provide the best available Topographic Surveys to DEA.
C) Client has reque~ted :u") r~eived from f"EMA, all a.vailable existing data for

the Flynn Lane Wash JFEMA J100dplain and has made that information available
to DEA.

D) Client is to provide As-Built data for the AC/DC improvements to DEA.

s: ladm Imktg \sales lagree Ifcdtask. doc
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SCOPE OF SERVICES
FLYNN LANE WASH AT AC/DC

FLOODPLAIN DELINEATION STUDY
Phoenix, Arizona

DEA Proposal No. 95-198
October 12, 1995

ENGINEERING SERVICES

A) Supplemental Topographic Survey

The new HEC2 models will be developed based on topographic mapping of the
AC/DC Area Drainage Master Study. However, additional topography will be
needed for Octillo Road between the AC/DC on the west and 20th Street on the
east. Octillo Road is currently constructed with an inverted crown roadway
section which intercepts the flow from Flynn Lane Wash at about 20th Street and
conveys it to the west. The survey for this 700 foot length of road will include
cross sectioning at 100 foot intervals which provides elevations at the right-of­
way, curb, and roadway center line. The supplement topographic survey will
also provide field measurements for the concrete spillway inlet to the AC/AC.

B) N-Value Confirmation/Field Trip

DEA will conduct a "field trip" to determine the appropriate Manning "n" value
to be used in the preparation of the HEC2 model. The"field trip" will be
documented with photographs and field notes.

C) HEC2 Model Development

DEA will prepare a HEC2 model using existing As-Built data and topographic
information provided by the Client and existing FEMA data. The model will
begin at the spillway entrance to the AC/DC and extend to Glendale Road. Using
the 100-year event peak flow value from the current FEMA floodplain model, a
new model will be prepared based on the new topographic data and AC/DC
improvements.

D) Deliverables

DEA will prepare the floodplain work maps, technical analysis, design report,
FEMA LOMR application forms, and submittal package to FEMA. These

DAVID EVANS AND ASSOCIATES, INC.
APROFESSIONAL SERVICES CONSULTING FIRM
OFFICES IN OREGON, WASHINGTON, CALIFORNIA AND ARIZONA
2929 E. CAMELBACK ROAD, SUITE 240
PHOE LX, ARlZO A85016-3446
(602) 956-9850 FAX (602) 956-9853



• Scope of Services
Flynn Lane Wash at AC/DC
Floodplain Delineation Study

October 12, 1995
DEA Proposal No. 95-198

Page 2

•

•

deliverables will be submitted to the Client for their review and comment. It is
assumed the Client will submit the final package to FEMA. It is understood that
the Client will act as the FEMA coordinator for this project, responsible for all
communications with FEMA with regards to this project.

DAVID EVANS ANDAsscx:IATES, INC.
APROFESSIONAL SERVICES CONSULTING FIRM



• •
EXHIBIT 'A'

FEE SCHEDULE
FLYNN LANE WASH AT AC/DC

FEMA FLOODPLAIN DELINEATION STUDY
DEA Proposal No. 95-198

January 23. 1996

•

PROJECT PROJECT 2-MAN PROJECT
TASK MANAGER SURVEYOR CREW ENGINEER TECHNICIAN DRAFTER

Supplemental Topographic Survey $80 $600 $1,275
Hours 1.00 10.00 17.00

N-Value Confirmation/Field Trip $80 $480
Hours 1.00 8.00

HEC2 Model Development $80 $2,400 $396
Hours 1.00 40.00 12.00

Deliverables $80 $1,440 $660
Hours 1.00 24.00 20.00

COLUMN TOTALS $320 $600 $1.275 $4,320 $1,056
Hours 4.00 10.00 17.00 72.00 32.00

Allowance for Blueprinting, Xeroxing, and other incidental cost - Not to Exceed Fee (based on DEA cost plus 15% markup)

TOTAL FEE FOR PROJECT - Not to Exceed Fee

The above fees do not include agency review fee costs which are the responsibility of the Client to provide.

Page 1 of 1

$1,280
32.00

$1.280
32.00

TASK
TOTAL

$1,955
28.00

$560
9.00

$2,876
53.00

$3,460
77.00

$8.851
167.00

$500

$9,351
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Jit S. Pegany, P.E., R.L.S.
Engineering Alliance, Inc.
727 East Bethany Home Road, Suit C-lOO
Phoenix, Arizona 85014

Re: Flynn Lane Wash
FIRM Map Panel 1670 E (9-30-1995)

Dear Mr. Pegany :

This responds to your request dated October 2,1996, requesting information on the above mentioned Flynn
Lane Wash. Please find following itemized information provided to you.

1. 11' X 17" sheet of Flood Profile plot for the Flynn Lane Wash.
2. 8-1/2" X 11 sheet of revised floodplain/floodway boundaries.
3. Hardcopy input/output of the duplicate effective HEC-2, and revised HEC-2 models.
4. Copies of necessary FEMA forms to be submitted.
5. 24" X 36" copy of work map of the project area.
6. 3-1/2" diskette with input/output files of duplicate effective HEC-2 model, revised HEC-2 models.
7. 24" X 36" mylar of sheet 75 of 111 from the ACDC Area Drainage Master Study: Phase I.

Please note that, as of today, the Application for the Letter of Map Revision is being reviewed by the Federal
Emergency Management Agency. Prior to approval of the original application, there may be requests for
minor changes in the hydraulic model, which mayor may not affect the floodplain/ floodway boundaries in
the Flynn Lane Wash.

Should you need additional information, please feel free to contact me at (602)-506-1501.

Sincerely,

Hasan Mushtaq, P.E.
Engineering Division
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•

•

Copy to: Ray Acuna, P.E., Floodplain Manager
City of Phoenix, Fifth Floor
200 West Washington Street, Phoenix, Arizona 85003



•

•

•

Following are suggestions for a possible Letter of Map Revision (LOMR) to Federal Emergency Management Agency
(FEMA).

(1) Revise approved HEC-2, with additional surveyed cross-sections.

(2) Delineate revised tloodway boundary based upon new cross sections.

(3) Submit the following forms:

(a) Revision Requestor and Community Official Form (MT-2 FORM 1)
(b) Certification by Registered Professional Engineer and/or Land Surveyor Form (MT-2 FORM 2).
(c) Riverine Hydraulic Analysis Form (MT-2 FORM 4).
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October 2, 1996

Attention:

Reference:

DtliH' MeUiCn1

Mr. Hasan MUshtaq, P.E.
HyC1rolu l::f 1litt

Flynn Lane Wash

we are stu(1y1ng the limits of the flood pl~in of Flynn Lana Wa~h
from 210t Street to Lincoln DrivQ.

Pl.ease furn.i5h us the exi6ting ~tudy data tha.t is available for our
uoc in this study.

Thank you ~or your zooperation.

Vary Truly Yours,

,~tr?
J~S. p~gany, P.E., R.L.S.
En9ineerin9 Allianoe, Ino.
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AN ORDINANCE OF THE COUNCIL OF THE CITY OF PHOENIX
ACCEPTING DEEDS AND EASEMENT FOR STREET, ALLEY AND
DRAINAGE PURPOSES, ORDERING i'HE DOCUMENTS RECORDED
AND DEDICATING TO PUBLIC USE THE PROPERTIES
DESCRIBED THEREIN.

• ORDINANCE NO s 11092

DlT 1.167OPG06S0

t95493

ORD:~A:;CE (GO)

WHEREAS, the real estate hereinafter described has been conveyed to
the City of Phoenix by deeds and easement from the parties and on the dates
hereinafter listed, and

WHEREAS, it is to the advantage of said City of Phoenix to accept
said-described properties for street, alley and drainage purposes.

The North 25 feet of the West half of Lot 10, CAC1US MANOR, according to the
plat of record in the office of the CoUnty Recorder of Maricopa County, Arizona, in
Book 76 of Maps at page 17.

John K. Hoffner
April 2, 1979

From: Gary S. Moore
Date: January 4, 1979

From:
Date:

Description

Deeds ~or street purposes.
Lupine Avenue E/O 25th Place.
30-33

NOW THEREFORE, BE IT ORDAINED BY THE COUNCIL OF THE CITY OF PHOENIX,
THAT the following described deeds and easement to the City of Phoenix be and
are hereby accepted by the City of Phoenix, subject to the conditions, if any,
contained therein, ordered recorded in the Maricopa COtmty records, and the
properties therein described are hereby dedicated to public use for street, alley
and drainage purposes:

•
Description

Deed for street purposes.
Arlington Road and 45th Street.
20-38

From:
Date:

D. G. Bell
May 11, 1979

The South 5 feet and the East 5 feet of Lot 16 in VALHALLA-AMENDED, according
to the plat of record in the office of the County Recorder of Maricopa County,
Arizona, in Book 27 of Maps at page 46 thereof, said East 5 feet being measured
radially to the East line of said Lot 16;

TOGETHER WITH that part of said Lot 16 bounded on the South by the North line
of the South 5 feet of said Lot 16 and on the East by the West line of the East
5 feet of said Lot 16 and on the Northwest by the arc of a circular curve which is
concave to the Northwest, has a radius of 25 feet and is tangent to said North
line and to said West line.

The South 33 feet of Lot 8 in the Southeast quarter of Section 13, Township
4 North, Range 2 East, G&SRB&M ••
Deed for street purposes.
Adobe Drive at 19th Avenue.
43-24

From: Curtis G. Jones
Date: April 19, 1979

Description

Deed for alley purposes.
S/o Grant Street E;O 2nd
Street.
9-28

From: PHOENIX LINEN AND TOWEL SUPPLY, an
Arizona Corporation

Date: May 16, 1977



OKT13670P£0651

Legal Description - continued

Description

That part of' Lot 11, Block 26, AMENDED PIAT OF LINVILLE ADDITION, according to
the plat of' record in the office of' the County Recorder of' Maricopa County, Arizona,
in Book 2 of' Maps at page 30, and that part of' abandoned 2nd Street, lying within
the parcel of land described as follows:

BEGINNING at the Southeast corner of' said Lot 11; thence West along the South
line of said Lot 11 and the Westerly prolongation thereof to a line which is
parallel with and 22.73 f'eet Westerly of' the West line of said Lot 11; thence
North along said parallel line to the Westerly prolongation of the North line of
the South 20 feet of said Lot 11; thence East along said North line and
prolongation to a point 46 feet West of' the East line of' said Lot 11 as measured
along said North line; thence Easterly to the Northwest corner of' the East 6 feet
of the South 26 f'eet of said Lot 11; thence East along the North line of' said South
26 feet to the East line of said Lot 11; thence South along said East line to the
point of beginning.

That part of Lot 3, Block 2, SQUAW PEAK MANOR, according to the plat of' record
in the office of the County Recorder of' Maricopa County, Arizona, in Book 39 of
Maps at page 3, lying 5 feet on each side of' the following described line;

BEGINNING at a point on the North line of' said Lot 3 which is 70 feet East of
the Northwest corner thereof';

thence Southwesterly to a point in the West line of said Lot 3 which is 90
feet South of said Northwest corner.

It is the intent herein that this easement shall extend from the North line
of said Lot 3 to the West line thereof.

•
Easement for drainage purposes.
Cactus Wren Drive w/o 20th
Street.
23-'31

From: Paul Klusman
Date: May 10, 1979

Description

PASSED by the Council of the City of' Phoenix this
f,:AY , 1979,<.','

___2_9__ day of'

MAY 0 R ,",!~lrJ 1_ 1979 -!OQ~
STATE OF ARIZONil} ss
Ccunly of M~flC~~2

I heretv cerny t:,;J! f-e with­
in ins'rL.~;(,nt i.:S 'j eJ ~,I:J re-
cvrGeJ a; re4~2;;l vi PH0fNIX. CITY OF

Vl ;;"'.::,,,: n~: !.: ..~;;.: J:" .' .~. ~I

s:-:I t;l~ <t.. ~:t~: ;'eer .: ., ':.l-.IJ

S
Ordinance No.

-2-

City Clerk

City Manager

.,.;)·~.. NIO!

City Attorney

.........
.' '.... \".
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•
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(jI) City of Phoenix 51175

Engineering &Architectural Services
Official City Receipt

STREET TRANS - FLD PLN 03243 03243 WK
Ordered by: Donna

QTY Price

004~3DT

Amount

Subdivision Plat MICROFILM DT 90123 1 3,00 3,00

We NOW accept most major CREDIT CARDS
Office Hours: Monday - Friday 8 a,m, to 5 p,m,

TOT A L

262-4935

3,00

122-27 Rev. 6/94



PLAT OF DEDlCATlON FOR

VillA
PLANNED

""', ~}1 ........
~ ...... ~ I:: ~ <I-

; c",t"·· .j

r: _
COUNTY, ARIZONA

DEVELOPMENT

VALENCIA

OF SECTION 10 , T.2 N., R.3E. t G.8 S.R.B.8 M., MARICOPA

AREA
1/4A PLAT OF A PORTION OF THE NORTHWEST

Joe NO 770110

Phoenix .'
7 /'77.

APPROVAL
Aporov<zc by /he Cfpur;CI/
Ar/.5cno, /hi-.!7 I~e.. 6 ~ doy

CERTIFICATE
7/'7/-5 ~ -6 ce..,":,'Ii1l thoI /he <.8urve...q Orx::7

devcz,/c>p/77cz,n! o/' /he; pre::..r77/~e.s de:..5cr/Ded ord
p/ol"'/rzd n<Vf:2X".)n vv,zrcz:. /77Ode under /775/ d/~~C:Y7
during ..:./~0 /770/7/h o/' /'v703' ,/~77, and ///0/
/nrz" % /3 corr¢e/ and OCCurOTt7J ond ThOr /,/70
!7?0/7um'C/7j-:5 d OSc.r/bczd /n /7 hbva/.6<Z/0/7 /06/tZd' os
Cc...."C/zDa-o' ..

//'V V\'-;l/T/Vc.:S.5 WHc~EC= / ,7~/7/0 -.8e/177'd hand orO
o.rlCl Oi/}-I?/C/o/ ...se.o/ /'v/'y CO/77rn/'~/cY7 <zxplre-....e;:, UcC:--:"·'<'e;'h.,-. ;'7,

ACKNOWLEDGEMENT
,sTATe Or AR/ZO/\/A
COU/'v'TY .. 0= ~~/COP""'3_ .,'-.0~. ~

~ 0/7 /-1..7/8 /h/b 7 /h0~dO~ o/' _'-f- 7/:/77
De.. ::;.,.,z:. /77C , /he.. U/'7c1e...r--3/gned oj~c<zr; pe...r...so/7o//y
o/peored.. .. "'.,." ~ ~" .-.-'/ ,VV",r;c oc.fnol/'V/cdged !:'/"T76e..1/'
/0 !:::XZ' /7/-u..81 O,/l--;'C.cr b/' /V///I7~O/O 71//e... C?/77pony, On
r",r'3°rx:) Corporc//on 7~. ;:;,:ru...e/"e::e-- orx::loc/:nOl/'V/edgeid /-?a.'"
,r;e;.. , Of? <.!3Uch 01'fiC<z-r7 ~/n$ 9u/norI3eC" ~O /0 ob 7 e..xcc~/eci
../he /~OnugO/n-g 1f7..5/rL/me.rJ/ /,Or /he... pvrp08<Z /here.in
CO/7/"Clned

/0 be.

ARIZONA

ENGINEERING INC.
SURVEYORS

CLOUSE
ENGINEERS
PHOENIX

/rJdicof~ 017 e..~t~Ci"'"' p-Ub/ic
u///c·8-5 no/~ o/~e:rVVAe<Z-

r hd/co/ee 0 Cor/7e:.r 0/ /h/6 deve,./oprruzn/. -..se/ ~v
.....-e:.bor u/7/c~ no/e:.o' o/herV\//~<Z-.

-""\// u/;j,/u c. -..5/ng/{z; p/-x:J~
//7e/o/l~underground

_J~_

NOTES:

T/7c.'OOcT con//0/ c.')O"7n (V/ ...:.s he.--rrz... by o'cd/co,rC7--O ,To ,7';'7(2.­
C/j!J oj Pnc<Z/7/x /n;rfZ.-<Z; /7'"///e..- . .o~o/no3rz. woys ond
a.,-o/nogfZ,/ rz.,osrz.,rr}(z"n/...s are- /)cz,rcz,b" gro/7/,C'..d 7"O//7rz.,.
Horna-ovv/7{Pr..J!;. A-.ssoc/otion over Tne lots # rrocr...s os de.s/gno/tZd
ond I..5/]Ot.vn on .said p/al' J and '-s/7oll be- /r0 rfL..Spo"7--s/b////~
01' ihe Horna, owr;a"r.s A 0..5 c. c .... o.7-/on for mo/n70/7onc. <2,. •

Trac!-s //r'/ j/7ru //J /I or0 ,10 .00 ./<..(-;ov,,/r; ~ CO/77I'/Jon ora-oe.
and ortP <..:Sa-I o-s/d0 ;or d r o//70..,9$ NOf::l-...5,

DED:CATION

/</\/OVV AL.L /'-'/L:;/V L:5Y THese p/ZcSC/'../T..5 Tho/ Hinn0.8%
"7""'1/ r A·"'-- + 0 -,- ;:"/'7 he"I I Ie ~0/TJ"oc/70', 0/7 . ,II' ""o.rx::::; ,--O/~poFo..·/on, .~ /.r-u~/~ 7 . / ,e,

d/v/d~d u//de.r /he /.--.x::7rne. 0;"° Viii 0 VolcZJ7c!o, 0 P/onned
D

/ ~ .,... /'j ....../ A / ..,..~ , +-A.""lZO eVe/OprT7c.n;, 0 por//o// CY //7e /" or; / ,i/'v0-6/
/./4- <.Sec;/on /e , T C'. /'/. , ~.3"::::: , C Co. ..s. /"'<. <5. G /'-"7, ,1\.;10r Icq.c::x::J

Coun/y, ,..4.r./:;o/'7o 0.5 '-.5/70,....'vllp/b/·;~.d hcre:o// a~' hereby
pub/l~hfZ.6 /1718 ,,010/ 0-.8 or-~ /br /'?7c ,.0/0/ o/' --5010' V///a
Val0ncia, A Phnne:.eY Areo Dcz.vc/cp/77en/, ond h<z,r-rz..b~

d<zclo.~ /ho/ ,~old piO/ ~~ l.f6r/'h /he'cjco:'or o.re'
. .JL. -/ /'/..L- 'J -'" ""g/v<Ze:- /r/e <...;/rner,.5'O/78 0/ /'~ Ie /C)/8, /,--r:::7C,A!3, pr, vOle OCC<Z-.5.S-

v-/oY, 0170' '-.5/;'-e;z./s CO/7~/~'/u/:'/9 ---=:x:J/77e Dnol /ho/
eCJch /0/, lroc/, p/""ivO/e. occe.-es.........oy, onc:l \Si..,lr~r

~ho/I be .KrJOvvn by //-;e- nc.p'T'6e-r, /e-/::e::r or nO/7'le- g'v<z"''7
e-och nt:..epec;;ydy on '-50/0,= ,ord h~ o<zo>~le.s .0
/he pub//c ;6r u.se 0-.5 ,9UC/".., )j7e ~'"re<Zc ( ..e-nOi/'V/"7 oe:-
G/0/?do/C!' Ave:-nu::/ oe <9/70vv/7

on e>O/d ,0/0/ ond /i'7c/vd<Z-d ,In P'7e obo'/(z;, o'e:..ec-,.b0C"
pn:z::.rn18ee. ~77cn.f5 ere:- c::;:e:.c·'cc ~d/Qr /~e pv;~oc,<?:>e~

e.hovvn ..7r-oc/-.5 "A' //7ru oJ" ore //0/ /0 be con~/ru~ /e 6z
de<::i"/co~ 76r the use. of' /I-;e Ge.-'7ero/ Puo//c bu/" ore /'vb ~/'?-uc/'ure. OJ/) 0/7/ j hr-x:::l be con~/ruc/'<z:ci or r>lccec!

I~ , ' ... /) '" ::::7,... ..,I r-
c:;f.:zch/fCd lOr /he G/~<Z one! e~Jcyr77en/ OT' /Ae /70/77ZcV'./I7e:-~e V'V///~h~ Or over- /'7e.. pvcvc ul/IIIY eo-se:.rneYJl's, exce..~/
//7 :./.'//0 VO/0//C:O 05 /7'lcnz... j~//L.I <5<Z/ ,:-,2:r,;~~ /17 /rez... ;,;Vocx:J'; ;,.v/re or re.rnC;V'C'D/e. <.!3ec;/On -/ype /~c//'e ~nd, 'or
Oec/orol/CY7 or cove.non/.5 7 CO/7'~/C.r"A.5 onc:;/ ~,-:'r-/c//on.5. pov/rg nor O/7J ..0/0/7/1;//0 e..xoz,0/ gr~. /" ...enoll be.
Troc£.'1:2,: ..,f1!ialft2~ dec/orea ~'? pr/"v'C;'7fz- c:cc~VVCJc../ f'vr/her 0'~er~JocCt /ho/'-- /hc c//y... or :pno~/.x. 0?hC'(/ ,-c'"
CY:d ~~O'"o~ 017 e.ose:..,'77C/7.t"cr pvo//c v////,/~e.s, r~;Z,~ q;c;-rz:.ct:u1r;?-. /c~ nz:..p/oce o,:y oL::>e>/ruc:;://o~ Or ,.0/0/7, /'?:j
co//e.:::;/>6r7 Onc::7 <Z./7?tC-.rqeF1Cc..../ Or/O ~e:...~V/c.e:... /uoc VC./7/C/iL-8, 05~ '-."?/7CVv'// ,~.-"7. //70, .rr>U-6,' ..::xz. / iZ/77ov~,d dUT,ng /he... cour~ c,-/' rnc;J//// e-
~ ~e:/7/ /.8 henZ"by etcc>cq/e;d -:;:0 /J/7e... C/iV 0'+'~/X nonce, coF1<5/r<:./c)/o/7 or ,nz:,c~/r<:./c//Cv7.
/6r /""nCNh/~'/QnC0 07. /he... 0?/~/ p<?v/r:q ] curb..=:> 0,00 qu/'-
/er.eo onc7 gron/..e /0 /he . C //~ o/' Pnoenix" /hc r/gn/" A horne"o\/\/'''''er~ Q..e>..9oc/O//O/7, ~/;-:::./Gding oil prq.o<Z:.r/y
/0 a/lolIV -; proh/blj o,/d o/?'?e.---vv/-..8<Z cO/7/ra/ /ne.. /OCC;/O/7 ovvncz..,.'"'t8 //7 /hc dev e:.../oprnfZ/7/ V\/i// b<z- I'orrner;l ond hove
orx::l con:srruc/ion Ofall ujlli/!I q 0;-0//700(2.. /ns/ollojion Icx:;.o!<Zdw//h//7, ~P0/7~/b//1Y /6r n7o//7/0/hir7g 0/1 Common orcz:o-s, /'0-
0/7 or vnO(l;T pr/vo/e.. ocoe-8~VvoY8 \/V//hin /he;. above de- be no/cd os rroc/...s ,br::c7~COpe.d o~, 0/70'
~cr/bczd prrz/77i~ 05 <shovv//o/:::;/;"'e.o' he;...rcon, drDlno.g:z:. j6C/;;~ee.7 //'7 Oc.-:o/O'once; vv//h opp/'Ov~ p/o~.

A;I v//"/iplZ--.!8 /oo:--':lb·.d 0/7 or v/"?O",z;r: re/'v...e>e... co//ec//on
e:;o..ee:;rnrc.n/!::> j ~-r:<Z.r?/..e> /0 /770/17/0//7 -...e/re.el orx::.7' O.i/ey
;OC'v/ng, curbe, gu//'.!:r~; ond privo/IZ- OCce.s~fI.87..eJ~o//
be... //'"'N!>f?'/Az,cl ond rno//7!oinQ::.C/ /h occordonc<z'" vv;/h /htZ-
C //y o/' PhofZ/7iX ~/Onciord8 and p~rr7// /""IZ19U/hz-rnrZr7/~,

/Vo <s/rvc7orcz, o/' on~ A/nO' /Oba- con..s.rrUG,/0o or any
vC9,c/,o,r/on 704><:2:,; p/"on;rz,O /lor Oa..- O//ovvez;cT ,/0 grovv
IA/ITI?/n 7/70 dro//)o.g{p or<Z-OS VV/)/C/7 IIVOU/o' /rnpadrz.
;tn0 r/ovv oj r..Brorn; J ;1000'. or oj:T}e.-r yvorrz,PS yc
PC?<SS over:; U/i<?a.r, or jhroU.qh /"rJ0 areoS . 77J~
Cit..'! 0; pnc(Z.,/I/ x moy .) if // l.SO o<z<s/r<z.s.) cOrJ<-.S/,rucT
ancY/or /77o/nro//7, dn::J//Ioge /oc/////<Z".S CV7 or undrz,r ,r-/7e.­
land /~ 7 7/70 o/'o/n0.,9<Z- are"o.s .

I
I

MINNESOTA pTLE COMPANY .. ,TRUSTEE

19.,-37
SHEET , OF 2
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NUMBER PANEL SUFFIX

MAP REVISED:
SEPTEMBER 3D, 1995

Base Flood Elevation In Feet
Where Uniform Within Zone*

Elevation Reference Mark

Base Flood Elevation Line; Ele­
vation in Feet*

Cross Section Line

CONTAINS

COMMUNITY

LEGEND

ZONE V Coastal flood with velocity huard (wave
~ctlon); no base flood elevations deter­
mined.

ZONE VE Coastal flood with velocity hazard (wave
~ctlon); base flood elevations determined.

FLOODWAY AREAS IN ZONE AE

Boundary Dividing Special Flood
Hazard Zones, and Boundary
Dividing Areas of Different
Coastal Base Flood Elevations
Within Special Flood Hazard
Zones.

OTHER FLOOD AREAS
ZONE X Areas of 500-year flood; areas of

100-year flood with average depths
of less than 1 foot or with drainage
areas less than 1 square mile; and
areas protected by levees from 100­
year flood.

OTHER AREAS
ZONE X Areas determined to be outside 500·

year flood plain.

ZONE 0 Areas in which flood hazards are
undeterm ined.

Flood Boundary

Floodway Boundary

Zone D Boundary

SPECIAL FLOOD HAZARD AREAS INUNDATED
BY lOO-YEAR FLOOD
ZONE A No base flood elevations determined.

ZONE AE Bue flood elevations determined.

Z ON E AH flood depth. of 1 to 3 feet (usually areu of
pondlng); base flood elevations determined.

ZONE AO flood depths of 1 to 3 feet (usually sheet
flow on sloping terrain); average depths
determined. For area. of alluvial fan flood­
Ing, velocltle. also determined.

ZON E A99 To be protected from l00-year flood by
federal flOQd protection sy.tem under
construction; no base elevations determined.

RM7 X

(EL 987)

--~-~513-~--

@------@

1000

EFFECTIVE DATE OF
COUNTYWIDE FLOOD INSURANCE RATE MAP:

APRIL 15, 1988

EFFECTIVE DATE (S) OF REVISION (S) TO THIS PANEL:

MAP REPOSITORY
Refer to Repository Listing on Index Map

MAP NUMBER
04013C1670 E

Boundaries of the floodways were computed at cross sections and interpo,
lated between cross .sections, The f100dways were based on hydraulic
considerations with regard to requirements of the Federal Emergency
Management Agency,

To determine if flood insurance is available, contact an Insurance
agent or call the National Flood Insurance Program at (800)
638-6620 .

Certain areas not in Special Floocl Hazard Areas may be protected by flood
control structures.

MARICOPA COUNTY.

UNINCORPORATEO AREAS 0400J7. ." .1670 , ,E

PARAOISE VALLEY. TOWN Of , 040049 .....•1670 E

PHOENIX, CITY Of ..•.........040051 .. , ...1670 .

APPROXIMATE SCALE IN FEET

F1oodway'widths in some areas may be too narrow to show to scale,
F100dway widths are provided in the Flood Insurance Study Report.

Coastal base flood elevations apply only landward of the shoreline,

Corporate limits shown are current as of the date of ttlis map. The user
should contact appropriate community officials to determine if corporate
limits have changed subsequent to the issuance of the map,

For community map revision history prior to countywide mapping, see
Section 6,0 of the Flood Insurance Study Report,

For adjoining map panels see separately printed Map Index

Map revised SEPTEMBER 30, 1995 to update corporate limits, to
change base flood elevations, to add base flood elevations, to add
spacial flood hazard areas, to change special flood hazard areas, to
change zone designations, to add and update roads and road names,
to raflact updated topographic Information, to incorporate previously
issued letters of map revision, and to incorporate previously issued
letters of map amendment.

-

*Referenced to the National Geodetic Ve-rtlcal Datum of 1929

-

NOTES
TIlis map is for use If1 administering the National flood Insurance Program;

. It dc-es not necessarily identify all areas subject to f1oodlng,particUlllrly",I"..
from local drainagesources of small size, or all planimetric features outside
Special Flood Hazard Areas.

Areas of speCial flood hazard (I aD-year flood) include Zones A, A1·30. AE,
AH, AG, A99, V, VI·30 AND VE
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• FLOOD CONTROL DISTRICT
OF MARICOPA COUNTY

2801 Wc:st Durango S{n~~t· Phoenix. Arizona 85009
Tc:kphon~: (602) 506-1501
Fax: (602) 506~601

IT: (602) 506-5897

COVER SHEET

TO: Raymond Acuna, P.E., Floodplain Manager

•
Company
or Depanment:. City of Phoenix

2.014
Fax 1# 9 1 602 49 5~

FROM:__.:.;H::a..:.s.:a:.:.n:....::.M:.:u...,:s...,:h:.:t:.:a:.q:;.:,.,_P=.:.:'E....:... _

Number of pages being sent including Cover Sheet

Comments:

Dear Ray,

3 (three)

•

>..uJ..
As a part of the FEMA submittal package, we a correspondance from

the city on the subject matter of extending the floodplain boundary

within the City of Phoenix park area. The intention of the letter

is to show FEMA that the City of Phoenix does not object to an

increase of the floodplain boundary within the park area. A prompt

response would be much appreciated. Please feel free to call me at

506-1501 if you have further questions .

Thank yOP

Hasan Mushtaq



•
FLOOD CONTROL DISTRICT

of

Maricopa County

2801 West Durango Street. Phoenix, Arizona 85009

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

August 1, 1996

Raymond Acuna, P.E.
Floodplain Manager,
City of Phoenix
200 West Washington Street
Phoenix, Arizona 85004

Re : LOMR request for Flynn Lane Wash
FCD Contract No. FCD 94-51
FIRM Map Panel 1670 E (9-30-1995)

BOARD OF DIRECTORS
Betsey Bayless

Ed King
Tom Rawles
Don Stapley

Mary Rose Garrido wilcox

~- ~- ----­

--- --

•
Dear Mr. Acuna:

This is regarding a request for a Letter of Map Revision (LOMR) for Flynn Lane Wash, being prepared to be
submitted to the Federal Emergency Management Agency (FEMA). This request is for a revision to the Flood
Insurance Rate Map (FIRM) for Maricopa County, Arizona and Incorporated Areas. Pertinent information
about the request is listed below:

Identifier:
Flooding Source:
FIRM Panel Affected:

Flynn Lane Wash
Flynn Lane Wash
04013C1670 E (9-30-1995)

•

Please find attached a copy of the proposed revision of the FIRM, based on the hydraulic analysis using HEC­
2 modeling. The hydraulic analysis shows that the southern floodplain boundary at cross-sections 0.08, 0.10,
and 0.116, needs to be extended beyond the existing floodplain boundary. However, this extension of the
floodplain boundary is fully contained within the City of Phoenix park area (please refer to attached map).

It is the intention of this letter to find out about the City's position regarding the extension of the floodplain
boundary within the park area. A response regarding the subject matter would be much appreciated.

Should you have further questions, please feel free to contact me at 506-1501.

Sincerely,

~
Hasan Mushtaq, P.E.
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• To determine If flood Insurance Is .vallable, conUcl an Insurance
agent or call the Nation..: Flood Insurance Program al (800)

63806620.
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FLOOD CONTROL DISTRICT

of

Maricopa County

2801 West Durango Street. Phoenix, Arizona 85009

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

Raymond Acuna, P.E.
Floodplain Manager,
City of Phoenix
200 West Washington Street
Phoenix, Arizona 85004

Re: LOMR request for Flynn Lane Wash
FCD Contract No. FCD 94-51
FIRM Map Panel 1670 E (9-30-1995)

Dear Mr. Acuna:

BOARD OF DIRECTORS
Betsey Bayless

Ed King
Tom Rawles
Don Stapley

Mary Rose Garrido Wilcox

•
This is regarding a request for a Letter of Map Revision (LOMR) for Flynn Lane Wash, being prepared to be
submitted to the Federal Emergency Management Agency (FEMA). This request is for a revision to the Flood
Insurance Rate Map (FIRM) for Maricopa County, Arizona and Incorporated Areas. Pertinent information
about the request is listed below:

Identifier:
Flooding Source :
FIRM Panel Affected:

Flynn Lane Wash
Flynn Lane Wash
04013C1670 E (9-30-1995)

Please find attached a copy of the proposed revision of the FIRM, based on the hydraulic analysis using HEC­
2 modeling. The hydraulic analysis shows that the southern floodplain boundary at cross-sections 0.08, 0.10,
and 0.116, needs to be extended beyond the existing floodplain boundary. However, this extension of the
floodplain boundary is fully contained within the City of Phoenix park area (please refer to attached map).

It is the intention of this letter to find out about the City's position regarding the extension of the floodplain
boundary within the park area. A response regarding the subject matter would be much appreciated.

Should you have further questions, please feel free to contact me at 506-1501.

Sincerely,

~
Hasan Mushtaq, P.E.

• Coord:
Info: HM
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STREET TRANSPORTATION DEPARTMENT

FLOODPLAIN MANAGEMENT
200 WEST WASHINGTON STREET

PHOENIX, ARIZONA 85003-1611
PHONE: (602) 262·4960 FAX: (602) 262-7322

Date:
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RUG-02-1996 07:48

August 2, 1996

COP FLOODPLRIN MGMT

City of Phoenix
STR~ET TRANSPORTATION DEPARTMENT

602 262 7322 P.02

Winner of the
Carl Ben:elsmann

Prize

Mr. Hasan Mushtaq, P.E.
Flood control District of
2801 west Durango Street
Phoenix, Arizona 85009

Dear Hasan:

Maricopa County

•

•

Thank you for the work you have done in preparing a Letter of Map
Revision (LOHR) for Flynn Lane Wash. These new floodplain
boundaries reflect the latest information and improvements in
this area. I recognize and appreciate the effort taken to reduce
the floodplain. I understand that in a small area within a City
park the new floodplain will extend outward beyond the limits of
the old floodplain. This is a result of the hydraulic analysis .
I support the submittal of this data to the Federal Emergency
Management Agency (FEMA) for review.

Upon approval by FEHA we will be notifying effected residents.
We would be glad to develop a joint City/County letter informing
them of the good news. Please let me know if you have any
suggestions.

Very truly yours,

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

~)J.k
Raymond U. Acuna, P.E.
Floodplain Manager

JHM/RUA/aff/960S02a

c: Mr. Blakley

200 West w~shir1gtor'l $uc:ec. i'i(th I'loor. f'ho'~r1i., AtilOilil 35003-1611 602-262-6.204

TOTRL P.02



". City of Phoenix
STREET TRANSPORTATION DEPARTMENT

August 2, 1996

Winner of the
Carl Bertelsmann

Prize
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Mr. Hasan Mushtaq, P.E.
Flood Control District of
2801 West Durango street
Phoenix, Arizona 85009

Dear Hasan:

Maricopa County

•

Thank you for the work you have done in preparing a Letter of Map
Revision (LOMR) for Flynn Lane Wash. These new floodplain
boundaries reflect the latest information and improvements in
this area. I recognize and appreciate the effort taken to reduce
the floodplain. I understand that in a small area within a City
park the new floodplain will extend outward beyond the limits of
the old floodplain. This is a result of the hydraulic analysis .
I support the submittal of this data to the Federal Emergency
Management Agency (FEMA) for review.

Upon approval by FEMA we will be notifying effected residents.
We would be glad to develop a joint city/County letter informing
them of the good news. Please let me know if you have any
suggestions.

•

Very truly yours,

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

~jAf.k
Raymond U. Acuna, P.E.
Floodplain Manager

JHM/RUA/aff/960802a

c: Mr. Blakley

200 West Washington Street, Fifth Floor, Phoenix, Arizona 85003·1611

Recycled Paper

602·262·6284

8
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CUDIA CITY WASH TO
10TH STREET WASH WATERSHED

VOLUME 1.8

ARIZONA CANAL DIVERSION CHANNEL
AREA DRAINAGE MASTER STUDY

ACDC/ADMS PHASE 1

•

HYDROLOGY REPORT

NOVEMBER 1994 ~~.~w~
engmeerlng,InC.

SURVEYING • CIVIL • HYDROLOGY
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CUDIA CITY WASH TO
10TH STREET WASH WATERSHED

Volume 1.8

Arizona Canal Diversion Channel
Area Drainage Master Study

ACDC/ADMS Phase I

HYDROLOGY REPORT

November, 1994

Prepared For:

Flood Control District Of Maricopa County
2801 West Durango Street
Phoenix, Arizona 85009

(60) 506-1501

Prepared By:

Kaminski-Hubbard Engineering, Inc.
4550 NOlih Black Canyon Highway, Suite C

Phoenix, Arizona 85017
(602) 242-5588
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(1) Flow Path calculation

The longest flow path was measured using a map wheel on the attached work map.
Following table lists the procedure followed to estimate the average length of the longest flow
path.

•

No. Reading Factor Length (ft) Length (mi)

1 9.5 100 950.0 0.179

2 9.4 100 940.0 0.178

3 9.6 100 960.0 0.181

4 9.5 100 950.0 0.179

5 9.6 100 960.0 0.181

Average 952.0 0.180

(2) Drainage Area Calculation

The drainage are was measured using a planimeter on the attached work map. Following
table lists the procedure followed to estimate an average drainage area.

•

No. Reading (acre)

1 14.80

2 15.01

3 14.69

4 14.74

5 15.15

Average 14.91
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(3) Other parameters

The following parameters were estimated from the attached work map and the Drainage
Design Manual for Maricopa County, Hydrology, Vol. I (Ref. 1).

(A) Highest elevation on the watercourse = 1260.0 ft. (work map)
(B) Lowest elevation on the watercourse 1240.0 ft. (work map)
(C) lO-yr. runoff coefficient, C = 0.50 (Table 3.2, Ref. 1)
(D) 10-yr. 6-hr. rainfall (default) = 2.07"
(E) Watershed resistance factor, K b = 0.3267

From Table 3.1, Ref. 1,

= -0.00625 X log (14.91) + 0.04
= 0.03267

-0.00625
0.04, and
14.91 acres• m =

b =
A =

Therefore, K b

= m log (A) + b

(4) Application of Rational Method

The above mentioned estimated parameters were used in the "Rational Method" program
as specified in Ref. 1. According to the output, the 100-yr. runoff from the drainage area is
approximately,

84.0 cfs. (please see attached output)

•
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DIS C Jtlt/<6E CA LV...))./) T/t)/>I COMPUTED _~H'-L.:...Jt1-,---__ DATE g/~/~

CHECKED BY _-'A-l..A"-'---__ DATE clblclb

Flood Control District of Maricopa County
Hydrologic Design Manual Rational Method

Wtcrse. Length = 952 (feet)
Top Elev. = 1260 (feet)
Bottom E1ev. = ~240 (feet)
Slope = .0210 (feet/feet)

Kb = .0330
P (10, 6) = ·2.07 (inches)
Area = ~4.9~ (acres)
C(10) .5

Hydrological Summary Table

PARAMETER 2-Yr 5-Yr 10-Yr 25-Yr 50-Yr 100-Yr

Q (cfs) : 25 34 41 56 70 84
C 0.500 0.500 0.500 0.550 0.600 0.625
Tc (min) : 7.2 6.4 6.0 5.5 5.2 5.0

• i (in/hr): 3.4 4.6 5.4 6.8 7.8 9.0

•



FLOOD CONTROL DISTRICT OF MAR1COPA COUNTY

___---".:.M:..:...:..:.A---.:.#--:/I/_/.I)~V~61:.;../.::...'5--:::E::.J62~u.~~~7_=/a..:...",__ CH ECK EO BY __~___'_'_p,... 0 ATE 8 Jb ('1~

__...:F-=-L...:Y...:N~-v~~/~A:...L.:..:/\/~E=---~jJ~.A-=~~).j:-.-~.l=:.;O::::..:....."A....:...tR---PAGE _1_ OF c:
HM DATE eJ5"/'3{'DETAIL

PROJECT

(1) Description of the Channel flowing into ACDC (photograph No.4)

The channel flows in the south-westerly direction and built with shotcrete. It is
approximately 115 ft. long (from Appendix D). The channel seems to have good surface
condition.

(2) Parameter estimation

Based on the field trip and the photographs taken, the following parameters were
estimated.

•
Bottom Width, B =
Side Slope, Z (H : V) =
Depth of flow, D =
Manning's n value =
Channel slope, S =

5.0 ft.
0.50
4.0 ft.
0.019 (for shotcrete, from Table 5.11, Ref. 2)
0.004348 'I' (0.5/115 = 0.004348 'I')

(3) Application of Manning's Equation

Manning's Equation was applied to solve for the capacity of the channel.

Q = (1.49/n) A R 213 S y,

= 230.0 cfs. ~ QIOO = 84.0 cfs. (please see attached output)

Therefore, it is concluded that the channel capacity is more than sufficient to carry the 100-yr.
discharge of 84.0 cfs. Generated by the drainage area.

•
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fI )1 DATE g / :>ftt.
PROJECT

DETAIL

INPUT VALUES:
N= .01900
S= .004348 (FT/FT)
Z= .50:1
B= 5.0 (FT)
D= 4.00 (FT)

5.05 (FT)
13.94 (FT)
2.01 (FT)

RESULTS:
Q= 229.8 (CFS)
A= 28.0 (SQ FT) CRITICAL VELOCITY= 9.53 (FT/SEC)
V= 8.21 (FT/SEC) FROUDE NUMBER= .820
W.S. WIDTH= 9.0 (FT) SPECIFIC ENERGY, E=
CRITICAL DEPTH= 3.56 (FT) WETTED PERIMETER=
CRITICAL SLOPE= .006478 (FT/FT) HYDRAULIC RADIUS=
PRINT OUTPUT AT PRINTER X (YIN OR BY)?

•

•
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Rational MI:..::..:_..:...•d
.. :·::::::::::::~:r::::~;:/~;~;}~

....•.. ::.:;:.:.:.:.:.:.:::.

:::iiiiiiii,ii;::i::::i:: The Rational Method was originally developed to estimate runoff from small areas
................ and its use should be generally limited to those conditions. For the purposes of this

manual, its use should be limited to areas of up to 160 acres. In such cases, the peak
discharge and the volume of runoff from rainfall events up to and including the
lOa-year, 2-hour duration storm falling within the boundaries of the proposed
development are to be retained. If the development involves channel routing, the
procedures given in Chapters 4 through 6 should be used, since the peak generated
by the Rational Method cannot be directly routed.

::::::::::::::::::::::.:::.:.:.:

:.:.:.:.;.:.:.;:;::.;;::::

:::i:i:i:::iiiI:ii:i:: The Rational Equation relates rainfall intensity, a runoff coefficient and the water­
............... shed size to the generated peak discharge. The following shows this relationship:

where

Q=CiA (3.1)

•

Q = the peak discharge (cfs) from a given area.

C = a coefficient relating the runoff to rainfall.

i = average rainfall intensity (inches/hour), lasting for aTe.

Tc = the time of concentration (hours).

A -. drainage area (acres).

The Rational Equation is based on the concept that the application of a steady,
uniform rainfall intensity will produce a peak discharge at such a time when all
points of the watershed are contributing to the outflow at the point of design. Such
a condition is met when the elapsed time is equal to the time of concentration, Tc,
which is defined to be the floodwave travel time from the most remote part of the

June 1,1992 3-1



Rational Equation

•
watershed to the point of design. The time of concentration should be computed by
applying the following equation developed by Papadakis and Kazan (987):

(3.2)

where

Tc = time of concentration in hours

L = length of the longest flow path in miles

Kb = watershed resistance coefficient (see Figure 3.1, or Table 3.1)

S = watercourse slope in feet/ mile

i = rainfall intensity in inches/hour""

""It should be noted that i is the "rainfall excess intensity" as originally
developed. However, when used in the Rational Equation, rainfall inten­
sity and rainfall excess intensity provide similar values because of the
hydrologic characteristics of small, urban watersheds which result in
minimal rainfall loss. This is because of the extent of imperviousness as­
sociated with urban watersheds and the fact that the time of concentra­
tion is usually very short.
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Rational Method

Table 3.1
Equation for estimating Kt> In the Tc Equation

Kb= m logA+ b
Where A Is drainage area, In acres

Equation
Typical Parameters

Type Description Applications m b

A Minimal roughness: Relatively smooth and/or Commercial/ -D.00625 0.04
well graded and uniform land surfaces. industrial areas
Surface runoff is sheetftow. Residential area

Parks and golf
courses

B Moderately low roughness: Land surfaces Agricultural fields -D.01375 0.08
have irregularly spaced roughness elements Pastures
that protrude from the surface but the overall Desert rangelands
character of the surface is relatively uniform. Undeveloped
Surface runoff is predominately sheet flow urban lands
around the rouqhness elements.

C Moderately high roughness: Land surfaces Hillslopes -D.025 0.15
that have significant large- to medium-sized Brushy alluvial
roughness elements and/or poorly graded fans
land surfaces that cause the flow to be Hilly rangeland
diverted around the roughness elements. Disturbed land,
Surface runoff is sheet flow for short distances mining, etc.
draining into meandering drainage paths. Forests with

underbrush
D Maximum roughness: Rough land surfaces Mountains -D.030 0.20

with torturous flow paths. Surface runoff is Some wetlands
concentrated in numerous short flow paths
that are often oblique to the main flow
direction.

:::::::::::;:::::;:;;:;:;:;::::;

2. The calculated runoff is directly proportional to the rainfall intensity.

3. The frequency of occurrence for the peak discharge is the same as the frequency
for the rainfall producing that event.

4. The runoff coefficient increases as storm frequency decreases.

June 1, 1992 3-3
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Limitations

:::::':'::::~:';::':::'~:"':

.:.:.:.:.:::::}:?~~::::::

!;ll!lll~1 Limitations
:::':,,:,!:::':":::::,!:::::: Application of the Rational Method is appropriate for watersheds less than 160 acres

in size. This is based on the assumption that the rainfall intensity is to be uniformly
distributed over the drainage area at a uniform rate lasting for the duration of the
storm. The Maricopa County Unit Hydrograph Procedure described.in Chapter 5
may also be used for areas less than 160 acres where hydrograph routing is desired,
or, in cases where the Rational Method assumptions do not apply. .

,;:;.;.:

i:::':::::::'I: r The Rational Method can be used to calculate the generated peak discharge and
runoff volume from drainage areas less than 160 acres.

3.5.1 Peak Discharge Calculation
1. Determine the area within the development boundaries.

2. Select the runoff coefficient, C from Table 3.2

3. Calculate time of concentration (see Example 4). This is to be done by an
iterative process. Select a duration from the I-D-F curves, Figure 3.2. This value
should not be longer than two hours and normally it will be less than an hour.
Determine the maximum rainfall intensity indicated on the I-D-F curve for a
frequency that includes the 100-year. The intensity value of the corresponding
Tc in the above is for the Phoenix Metro area. Use ip in the following equation
for estimating i for other areas:

where

6
. . (P 10)
I =lp 2.07

(3.3)

•

= the desired intensity for a given duration and frequency.

ip = the intensity for the Phoenix Metro area.

p610 = the lO-year, 6-hour precipitation depth at the point of interest.
(Can be read from Figure 2.4.)

4. Use the adjusted intensity in Equation 3.2 to calculate time of concentration.
Repeat this process until the selected and computed Tc values are reasonably
close. For more details see Example 1.

5. Determine peak discharge (Q) by using the above value of i in Equation 3.1.

6. As an alternative to the above procedure, the computer program RATIONAL.EXE
may be used to calculate peak discharges.

3-4 June 1, 1992
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Rational Method

Table 3.2
C Coefficients for Use with the Rational Method

Return Period

Land Use 2-10 Year 25 Year 50 Year 100 Year

Streets and Roads

Paved Roads 0.75 - 0.85 0.83 - 0.94 0.90 - 0.95 0.94- 0.95

Gravel Roadways & Shoulders 0.60 - 0.70 0.66 - 0.77 0.72-0.84 0.75 - 0.88

Industrial Areas

Heavv 0.70 - 0.80 0.77 - 0.88 0.84 - 0.95 0.88 - 0.95

Light 0.60 - 0.70 0.66 - 0.77 0.72 -0.84 0.75 - 0.88

Business Areas

Downtown 0.75 - 0.85 0.83 - 0.94 0.90 - 0.95 0.94 - 0.95
Neighborhood 0.55 - 0.65 0.61 - 0.72 0.66 - 0.78 0.69 - 0.81

Residential Areas

Lawns - Flat 0.10 - 0.25 0.11 - 0.28 0.12 - 0.30 0.13-0.31

- Steep 0.25 - 0040 0.28 - 0.44 0.30 - 0048 0.31 - 0.50

Suburban 0.30 - 0040 0.33 - 0.44 0.36 - 0048 0.38 - 0.50

Single Family 0.45 - 0.55 0.50 - 0.61 0.54 - 0.66 0.56 - 0.69

Multi-Unit 0.50 - 0.60 0.55 - 0.66 0.60 - 0.72 0.63 - 0.75

Apartments 0.60 - 0.70 0.66 - 0.77 0.72 - 0.84 0.75 - 0.88

Parks/Cemetaries 0.10-0.25 o.n - 0.28 0.12 - 0.30 0.13 - 0.31
Playgrounds 0.40 - 0.50 0.44 - 0.55 0.48 - 0.60 0.50 - 0.63

Agricultural Areas 0.10 - 0.20 0.11 - 0.22 0.12-0.24 0.13 - 0.25

Bare Ground 0.20 - 0.30 0.22 - 0.33 0.24 -0.36 0.25 - 0.38

Undeveloped Desert 0.30 - 0.40 0.33-0.44 0.36 - 0.48 0.38 - 0.50

Mountain Terrain (Slopes> 10%) 0.60 - 0.80 0.66 - 0.88 0.72 - 0.95 0.75 - 0.95
Note: Values of C for 25, 50 and 100 Year were derived using frequency adjustment

factors of 1.10, 1.20, and 1.25, respectively, with an upper limit of 0.95 for C for
the 2-10 Year values.

::::;:::::;:;:;:;:;:::::::::::::::::::;:;:::;:::;:::::::::::::::::;.;.;.;:;:;.;::.:.:.:::......... ::::::::::::::::::::::::::.; :;: :;: :.:.: ;.:.;.;.;.:.:.:.:.:.;.;.;.:.;.;.:.;.:.;.;.;.:::.:.:.;,;,;,;,:,;,;,;:;::::::::,:,:,:,:,:,:,:,,:,:,:,,:,:::,:::::;::::::.. :.:.:.:.:.:.:.:.:...........•.•...........::::::: ::::..•..:.:.:.:.:.
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Rational Method

3.5.2 Volume Calculations
Volwne calculation should be done by applying the following equation:

(3.4)

•

•

v = Calculated volwne in acre-feet

C = Runoff coefficient from Table 3.2

P Rainfall depth in inches

A = Drainage area in acres

In the case of volwne calculations for retention/detention design, P equals the lOO-year,
2-hour depth, in inches, from Section 2.2 or Figure 3.3 .

January 1, 1995 3-7
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Design Aids

Table 5.11
Manning's Roughness Coefficients'

Roughness Coefficient (n)

Channel Materlal Minimum Normal Maximum

Corrugated metal 0.021 0.025 0.030

Concrete

Trowel finish 0.011 0.013 0.015

Float finish 0.013 0.015 0.016

Unfinished 0.014 0.017 0.020

Shotcrete, good section 0.016 0.019 0.023

Shotcrete, wavy section 0.018 0.022 0.025

Asphalt (use maximum value when cars are present) 0.013 0.016 0.020

Soil Cement 0.018 0.020 0.025

Constructed channels with earth or sand bottom and
sides of:

Clean earth; straight 0.018 0.022 0.025

Earth with grass and weeds 0.020 0.025 0.030

Earth with trees and shrubs 0.024 0.032 0.040

Shotcrete 0.018 0.022 0.025

Soil Cement 0.022 0.025 0.028

Concrete 0.017 0.020 0.024

Dry rubble or riprap 0.023 0.032 0.036

Natural channels with sand bottom and sides of:

Trees and shrubs 0.025 0.035 0.045

Rock 0.024 0.032 0.040

Natural channel with rock bottom 0.040 I 0.060 0.090

Overbank Floodplains

Desert brush, normal density 0.040 0.060 0.080

Dense vegetation 0.070 0.100 0.160
• From: Simons, LI and AsSOCiates 1988. Adapted from Chow (1959) and Aldridge and Garret (1973).
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Photograph 3 : Looking north-east toward drainage tract H.

Photograph -! : Looking south-east toward drainage tract G (toward ACDC).
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Photograph 1 : Looking east toward drainage tract 1.
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Photograph? : Looking west toward drainage tract H.
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Photo No.1 Looking east toward drainage tract I.

Photo No.2: Looking west toward the inlet of the culvert at 18th Street.
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Photo No.3 Looking west toward drainage tract H.

Photo No.4 Looking east toward the outlet of the culvert at 18th Street.
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Photo No.5 Looking north-east toward drainage tract H.

Photo No.6 Looking south-west toward the inlet of the culvert at 17th Tract Place.
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Photo No.7 Looking south-west toward Drainage Tract G (toward ACDC).

Photo No.8 Looking north-east toward the outlet of the culvert at 17th Tract Place.
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Photograph 1 : Looking east toward drainage tract 1.

Photograph 2 : Looking west toward drainage tract H.
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Photograph 3 : Looking north-east toward drainage tract H.

Photograph 4: Looking south-east toward drainage tract G (toward ACDC).



Photo No.1 Looking east toward drainage tract I.

Photo No.2: Looking west toward the inlet of the culvert at 18th Street.



Photo No.3 Looking west toward drainage tract H.

Photo No.4 Looking east toward the outlet of the culvert at 18th Street.



Photo No.5 Looking north-east toward drainage tract H.

Photo No.6 Looking south-west toward the inlet of the culvert at 17th Tract Place.



Photo No.7 Looking south-west toward Drainage Tract G (toward ACDC).

Photo No.8: Looking north-east toward the outlet of the culvert at 17th Tract Place.




