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IN REPLY REFER TO:
Case No.: 96-09-694P

Community: Maricopa County, ~~~~--.I!-""_~
Community No.: 040037
Panels Affected: 04013Cl670 E

04013C1690 E r..a.. .............

Effective Date of

This Revision: AUG 07 1996
102-D-A

CERTIFIED MAIL
RETURN RECEIPT REQUESTED

The Honorable Ed King
Chairman, Maricopa County

Board of Supervisors
301 West Jefferson Street, 10th Floor
Phoenix, Arizona 85003

Federal Emergency Manago ment Agen~~oo, o_~~_.. _~
. Pr0 ert C lobrary ~oIO' 'I'; .11 I

Washmgton, D.~,: 20472, rt" d M J - 0 uO;,o".o
F\ood n to ! I ~HiL.L

\ ,0

.~ 2. 0 \ \.;r n 0 9 fAUG::: 9 1996
Phoenix, AI-

Dear Mr. King:

This responds to a request for a revision to the effective Flood Insurance Study (FIS) and National Flood
Insurance Program (NFIP) map for your community. Specifically, this responds to a letter dated
July 17, 1996, from Mr. Hasan Mushtaq, Engineering Division, Flood Control District of Maricopa County,
regarding the effective FIS report and Flood Insurance Rate Map (FIRM) for Maricopa County, Arizona and
Incorporated A!eas. With his letter I Mr. Mushtaq provided additional information to support his
April 15, 1996, request for a Letter of Map Revision (LOMR). Mr. Mushtaq requested that the Federal
Emergency Management Agency (FEMA) revise the effective FIRM to show the effects of channel
modifications along Echo Canyon Wash from approximately 1,650 feet upstream of 40th Street to its
confluence with the Arizona Canal Diversion Channel.

All data required to complete our review of this request were submitted with Mr. Mushtaq I s letters dated
April 15, June 6, July 5, and July 17, 1996. Because this 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
have revised the FIRM to modify the elevations of the. flood having a I-percent chance of being equaled or
exceeded in any given year (base flood) along Echo Canyon Wash from approximately 50 feet upstream of
40th Street to approximately 50 feet downstream of 40th Street.

The width of the Special Flood Hazard Area and regulatory floodway remained the same along the above
described reach. The base flood elevations (BFEs) decreased along the above-described reach, with a
maximum decrease of 1.5 feet occurring approximately 50 feet upstream of 40th Street.

The modification is shown on the enclosed annotated copies of FIRM Panels 04013Cl670 E and
04013CI690 E; Profile Panels 134P, 134PA, 135P, 136P, and 137P; and the Floodway Data Table for Echo
Canyon Wash. This LOMR hereby revises these panels of the effective FIRM and the Flood ProfIles and
Floodwciy Data Table in the FIS report, both dated September 30, 1995
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The following table is a partial listing of existing and modified BFEs:

Location

Echo Canyon Wash:
Approximately 50 feet upstream of 40th Street
Approximately 50 feet downstream of 40th Street

Existing BFE
(feet)*

1,267
1,266

Modified BFE
(feet)*

1,266
1,265

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

Public notification of the proposed modified BFEs will be given in the Arizona Republic on or about August 22
and August 29, 1996. A copy of this notification is enclosed. In addition, a notice of changes will be
published in the Federal Register.

Because this LOMR will not be printed and distributed topr~ 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 revisions are effective as of the date of this letter; however, 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 9<H1ay period elapses, the determination to modify the BFEs presented in this LOMR may
itself be modified.

Because this project also affects the Town of Paradise Valley and the City of Phoenix, Arizona, separate
LOMRs were is~ued on the same date as this LOMR for those communities.

The projected date for the next preliminary FIRM and PIS report for Maricopa County, Arizona and
Incorporated Areas is fall 1996. The modifications of this LOMR will be incorporated at that time into FIRM
Panels 04013C1670 E and 04013C169O E.

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 response to Mr. Mushtaq's request is based on minimum flOodplain management criteria established under
the NFIP. Your community is responsible for approving all floodplain development, including this request,
and for ensuring that necessary permits required by Federal or State law have been received. With knowledge
of local conditions and in the interest of safety, State and communitY officials may set higher standards for
construction, or. may limit development in floodplain areas. If the State of Arizona or your community has
adopted more restrictive or comprehensive floodplain management criteria, these criteria take precedence.
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The basis of this LOMR is, in whole or in part, a channel-modification project. NFIP regulations, as cited
in Paragraph 60.3(b)(7), require that communities assure that the flood-carrying capacity within the altered
or relocated portion of any watercourse is maintained. This provision is incorporated into your community's
existing floodplain management regulations. Consequently, the ultimate responsibility for maintenance of the
modified channel rests with your community.

The map panels as listed above and as revised by this letter will be used for all flood insurance policies and
renewals issued for your community.

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 NFIP criteria. These criteria are the minimum requirements and do not supersede any State or local
requirements of a more stringent nature. This includes adoption of the effective FIRM and PIS report to which
the regulations apply and the modifications described in this LOMR.

If you have any questions regarding floodplain management regulations for your community or the NFIP in
general, please contact the Consultation Coordination Officer (CCO) for your community. Information on
the CCO for your community may be obtained by contacting the Director, Mitigation Division of FEMA in
San Francisco, California, at (415) 923-7177. 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.

S~7!Yr

~~:~~:
f<>(Z,. Hazard Identification Branch

. Mitigation Directorate

Enclosures

cc: Mr. Hasan Mushtaq
Engineering Division
Flood Control District of Maricopa County

Mr. Raymond U. Acufia, P.E.
Floodplain Manager
City of Phoenix Street Transportation Department

Ms. Terri Miller
Program Coordinator
Engineering Division
Arizona Department of Water Resources

Mr. David George
Engineering Manager
David Evans & Associates, Inc.



CHANGES ARE MADE IN DETERMINATIONS OF BASE FLOOD ELEVATIONS FOR MARICOPA
COUNTY, ARIZONA, UNDER THE NATIONAL FLOOD INSURANCE PROGRAM

On September 30, 1995, the Federal Emergency Management Agency (FEMA) identified Special
Flood Hazard Areas in Maricopa County, 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 Maricopa
County is appropriate. The modified base flood elevations (BFEs) revise the FEMA FIRM for the community.

The changes are being made pursuant to Section 206 of the Flood Disaster Protection Act of 1973
(Public Law 93-234) and are 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.

A hydraulic analysis was·performed to incorporate channel modifications along Echo Canyon Wash
and has resulted in lower BFEs along Echo Canyon Wash from approximately 50 feet upstream of 40th Street
to approximately 50 feet downstream of 40th Street. The table below indicates the modified BFEs for two
locations along the affected length of Echo Canyon Wash.

Location

Approximately 50 feet upstream of 40th Street
Approximately 50 feet downstream of 40th Street

Existing BFE
(feet)*

1,267
1,266

Modified BFE
(feet)*

1,266
1,265

*National Geodetic Vertical Datum, rounded to nearest whole foot

Under the above-mentioned Acts of 1968 and 1973, the Mitigation Directorate must develop criteria
for floodplain management. For the community 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 used to calculate the appropriate flood insurance premium rates for
new buildings and their contents and for the second layer of insurance on existing buildings and contents.

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 Ed King
Chairman, Maricopa County

Board of Supervisors
301 West Jefferson Street, 10th Floor
Phoenix, Arizona 85003
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FLOODING SOURCE BASE FLOOD
WATER SURFACE ELEVATION

, (FEET NGVD)

I INCREASE

K REVISED DATA

0.6
1.0
0.9

WITH
HOODWAY

1,242.9

1,257.1
1,264.0
1,271.4
1,279.6

I, WITHOUT
fLOODWAY

1.256.2
1,263.4
1,270.4
1.278.7

1,242.0

REGULATORY I

1,242.0

~56.2

1(263.4
1,270.4

'1.278.7

__ 3

6.4
10.7

9.5
5.0

M~J~N

VEL 0(11 Y
(fEEl PER
,ECONDI

3

1,035
615
618

1,172

SECTION
AREA

(SQUARE
fEET)

FLOODWAY

250 2

157
170

73
205

WIDTH
(fEET)

0.04

0.27
0.37
0.56 4
0.74

DISTANCE 1CROSS SECTION

Dreamy Draw

Wash East

A

Echo Canyon Wash

A

B

C

o
E

F

G

H

I

J
K

L

M

1. 04
1. 19
1. 43
1. 49
1. 54
1. 60
1. 71
1. 86
2.02

210
180
150
150
150
150
150
150
15b

1,501
1,169

635
377
734
774
729
451
609

3.9
5.0
7.8

11.9
6.1
5.8
6.2
8.0
4.9 ...

1,293.1
1,298.0
1,308;4
1,310.2
1,314.4
1,316.1
1,317,6
1,321.9
1,327.5

1,293.1
1,298.'0
1,308.4
1,310.2
1,314.4
1,316.1
1,317.6
1,321.9
1,327.5

1,293.5
1,298.3
i,308.9
1,310.7
1,314.4
1,316.1
1,318.0
1,322.8
1,327.5

0.4
0.3
0.5
0.5
0.0
0.0
0.4
0.9
0.0

Flynn Lan~ Wash

A

B

C

D

0.05
0.21
0.34
0.53

350
250
200
400

__ 3
__ 3
__ 3
__ 3

__ 3

__ 3
__ 3

__ 3

1,244.3
1,259.8
1,272.5
1,290.1

1,244.3
1,259.8
l,272.5
1,290.1

~,244.7

i,259.9
1,273.0
+,-291 . 1

0.4
0.1
0.5
1.0

AUG 07FLOODWAY DATA

DREAMY DRAW WASH EAST - ECHO CANYON WASH - FLYNN
LANE WASH

MARICOPA COUNTY, AZ

AND INCORPORATED AREAS

IMiles Above ~outh 2Combined Flood.way for Dreamy Draw Wash East and Myrtle Avenue Wash REVISED TO
3Data Not Avallable \
4 station 0.740 previously shown as station 0.710; subsequent cross sections
require addition of 0.030 miles

FEDERAL EMERGENCY MANAGEMENT AGENCY
T
A
B
L
E
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Introduction

David Evans and Associates was contracted by the Flood Control District of Maricopa
County (FCDMC) to analyze a portion of Echo Canyon Wash and revise the Flood
Insurance Rate Map (FIRM) as necessary. This new analysis has been performed due to
the construction of the Arizona CanalJDiversion Channel (ACmC) and the Echo Canyon
Wash junction with the ACme. The improvements were constructed in 1994 by the US
Corps of Engineers.

Area Studied

Detailed hydraulic analysis was performed at the Cudia City Sediment Basin which is
located at the downstream portion of a previously studied reach of Echo Canyon Wash.

The ACIDC was constructed to convey runoff that ponds upstream of the Arizona Canal,
an irrigation distribution canal in Phoenix. The Cudia City Sediment Basin, constructed
at the upstream end of the ACIDC, is comprised of a large earthen detention facility, a
concrete and rip-rap low flow channel with grassed overbank area, and an energy
dissipation basin. The improvements extend to Stanford Drive, located approximately
2000 feet upstream of the entrance into the AC/De.

More than one mile of natural or previously improved Echo Canyon Wash exists
upstream of the Stanford Drive roadway crossing. This portion of the wash was not
included in this restudy

Hydraulic Analysis

A duplicate effective model was prepared using the data available from FEMA. The
effective HEC-2 model was provided to FCDMC on microfiche, however, the ground
data (GR cards) for the three cross sections at the uppermost reach were not available.
The missing cross sections are located 0.7 to 1.1 miles from the channel improvements.

The Manning 'n' coefficients utilized in the new analysis are 0.016 for the roadway and
the concrete low flow channel, 0.035 for rip-rap side slopes, 0.03 for the grassed
overbank, 0.03 for the earthen detention basin, and 0.04 and·O,10 for the natural wash

r

bottom and overbank, respectively.

Changes were made to the Revised Conditions HEC-2 model to reflect an increase inGR
information to cross sections 0.352 and 0.46 to eliminate or reduce the vertical
extensions. The additional topographic information was obtained from the aerial
photograph used in the construction of the ACDe. Exhibit A shows cross section 0.46
and Exhibit B shows cross section 0.352. The change resulted in a substantial reduction

s:\adm\niari0008\ma08Iu I.doc



in the vertical extension warnings. The Revised model does not contain any vertical
extensions greater than 0.4 feet.

A revision was made to the Manning 'n' coefficient at cross section 0.46 determined from
field investigation. The change was made from 0.08 in the overbank to 0.10 due to the
extremely dense vegetation contained in the overbank.

Boundary Conditions

The starting water surface elevation for the HEC-2 model was established as the critical
depth for the weir structure that forms the entrance to the ACDC. This elevation was
1248 (MSL). Due to better topographic information, 28 cross sections were modeled in
the new analysis as compared to the three in the effective model. However, due to the
configuration of the improvements, the revised sections do not line up with those in the
previous study. The '0.373' cross section for the revised model is approximately no'
(0.032 miles) downstream of the '.37' cross section in the duplicate effective model.
The reason for this is that the revised model began at cross section 0 which is at the inlet
to the ACDC. Due to rechannelization, the channel for the detailed study is
approximately 170' longer than the wash previously analyzed.

Results

A flood profile is included in the submittal package which shows that the revised profile
ties into the duplicate effective profile between cross sections 0.51 and 0.71. The vertical
difference at cross section 0.71 is 0.09' (1 inchel).
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FEDERAL EMERGENCY MANAGEMENT AGENCY a.M.B. Burden No 3067·0148 FEMA USE ONL Y

REVISION REQUESTOR AND COMMUNITY OFFIOAL FORM Expires July 31, 1997

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 I
Street, S.W., Washington, DC 20472; and to the Office of Management and Budget, Paperwork Reduction Project (3067- I I
0148) Washington DC 20503. I

1. OVERVIEW

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

6acExisting
o Proposed

o Improved methodology
o Improved data

IDa Floodway revision

o Other

I
I

!
i

I I

i

Map Panel Effective
No. No. Date I I

480301 00050 02108183
4820lC 0220G 09/28190
04013C l690D 04/15/88

040l3C l690D 04/]5/88

TX
TX

AZ

A2j

Harris, Fort Bend
Harris
Maricopa

Maricopa

KatY,City
Harris County
Phoenix, City

Paradise Valley,
Town

EX: 480301
480287

040051
040049

Explain _

~~oo~ng~uree: Echo ~~a~n~y~o~n~W-a-s-h----------------------------__

3. Project Namelldentifier: Cudia City Wash, Sediment Basin

4. FEMA zone designations affected:_---foA~4i....- _

(example: A, AH, AO, AI-A30, A99, AE, V, VI-30, VE, B, C, D, X)

5. The NFIP map panel(s) affected for all impacted communities is (are):

Community Community
No. Name County State

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

Types of Flooding Structures Disciplines·

IX] Riverine
tJ Coastal
o Alluvial Fan
o Shallow Flooding (e.g. Zones AD and AHJ
o Lakes

Affected by
wind/wave aelion

DYes
o No

a Channelization
o LeveeIFloodwall
o Bridge/Culvert
o Dam
o Coastal
o Fill
o Pump Station
o None
o Channel Relocation
o Excavation
o Other (chscribe)

[i: Water Resources
o Hydrology
I&l Hydraulics
o Sediment Transport
o Interior Drainage

o Structural
o Geotechnical
o Land Surveying
o Other (describe)

o Otheddescribe) _
• Attach completed "Certification by Registered Professional Engineer and/or Land Surveyor" Form for

each discipline checked. (Form 2)

2. flOOOWA Y INfORMA TlON

eYes ~:"u

o Yes ~:"o
7. Ooes the afTected t100ding source have a noodway d~signaU!d un the elT~ctivc FlInt UI' FHF\P
8. Does the revised floodway delineation difTer from that shown on the efTective FIR~ or FBF~1

If yes, give reason: _

FEMA Focm 81-89. OCT 94 Page 1 of ~



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 the State have jurisdiction over the floodway or its adoption by communities participating in the NFIp?
DYes ;:gg :

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 floodway by the appropriate State agency.

3. PROPOSED ENCROACHMENTS

10. With floodways:

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

lB. If yes, does the development cause the I DO-year water surface elevation to increase at any location by more
than 0.000 feet? n Yes 0 No

11. Without flood ways:

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

2B. If yes, does the cumulative effect of all development that has occurred since the effective SFHA was
originally identified cause the IOO-year water surface elevation to increase at any location by more than
one foot. (or other surcharge limit ifcommunity or state has adopted more stringent criteria)? 0 Yes aNo

If the answer to either Items 1B or 2B is yes, please provide documentation that al.l requirements of Section 65.12 of the
NFIP regulations have been met., regarding evaluation ofalternat.ives, notice to individual legal property owners,
concurrence of CEO, and certification that no insurable structures are impacted.

C. REVISION REQUESTOR ACKNOWlEDGMENT

12. Having read NFIP Regulations, 44 CFR Ch. I, parts 59, 60, 61, and 72, I believe that. the proposed revision liCk is
o is not in compliance with the requirements of the aforementioned NFIP Regulations. •'""--------------5. COMMUNITY OfflQAl ACKNOWlEDGMENT

13.

14.

Was this revision request reviewed bLthe community for compliance with the communit.y's adopted floodplain
management ordinances? iii Yes UNo

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

Ifno 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) of the NFIP Regulations.

6. OPERAlION AND MAINTENANCE

15. Does the physical change involve a flood cont.rol structure (e.g., levees, floodwalls, channelization, basins, dams)?
EYes 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

~aricopa County with a maximum interval of three 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 integri ty and degree of flood protection of the structure.

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

Revis;on ReqYestor and Community Offi<J41 form MT·2 form 1 Page 20/4



D. The community is willing to assume responsibility for lil performing 0 overseeing compliance with the
maintenance and operation plans of the Cudia City Wash Sediment Basin

(Nam~)

\

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.

Attach operation and maintenance plans

7. REQUESTED RESPONSE FROM FEMA

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

___a.

xx__b.

___c..

__d.

CLOMR

LOMR

PMR

Other:

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

A letter from FEMA officially revising the current NFIP map to show changes to floodplains,
floodways, or flood elevations. LOMRs typically depict decreased flood hazards. (See 44 CFR
Ch.l Parts 60 and 65.)

A reprinted NFIP 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.)

Describe _

8. FORMS INaUDED

( 17. Form 2 entitled, "Certification By Registered ProCessional Engineer and/or Land Surveyor" must be submitted.

The Collowing Corms should be included with t.his request if (check the included forms):

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

• 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 of channel modification

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

• The request involves a new revised levee/floodwall
system

• The request involves analysis of coastal flooding

• The request involves coastal structures credited as
providing protection from the 1OO-year flood

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

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

o Hydrologic Analysis Form
(Form 3)

!Xl Riverine Hydraulic Analysis Form
(Form 4)

1!9 Riverine ICoastal Mapping Form
(Form 5)

~ Channelization Form (Form 6)

'[J Bridge/Culvert Form
(Form 7)

o LeveeIFloodwall System Analysis Form I
(Form 8) !

I

o Coastal Analysis Form (Form 9)

o Coastal Structures (Form 10)

o Dam Form (Form 11)

o Alluvial Fan Flooding Form
(Form 12)

Revision RequestM ind Community OHi"il Form MT-2 FMm 1 Pige 3 of 4



9. INITIAL REVIEW FEE

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

$Initial fee amount:

DYes Gl No 1
---. (.

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.

18.

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

structures in identified Oood hazard areas which wl~re in existence prior to the commencement of construction of
the Oood control project. ~Yes 0 No

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

hazard. or solely to provide more detailed data. 0 Ves ~ No

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

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

Signature of ReVISion Requester Signature of Community Official

WI L (./ J9Me. /'4.£1'9- J)

To w;v EN ~ / JtJ Je~ JL
(

Printed Name and Title of Revision Requester Printed Name and Title of Community OffiCial

Company Name Community Name

)1J;Y 7
Telephone No. Date Date

Does this request impact any other communities? DVes a No

~.

An additional Form 1, Page 4 of 4 is included as acknowledgement.

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

[f yes, attach letters from all affected jurisdictions ackn wledging revision request and approving changes to Ooodway.

ifapplicable.

Revision RequestOf .net Community Official FOfm MT·2 FOfm 1



DYes CJ 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 Program. If
paying by Visa or Mastercard please reter 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. a Yes 0 No

or
20. This request is to correct map errors, to inelude the effects ofnatural changes within the areas of special flood

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

Printed Name and Title of Revision Requester

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

Signature of ReVISion Requester

Company Name

Telephone No. Date

Note: Signat.ureindicates t.hat. t.he communit.y
understands, from the revision requester, the
impacts ofthe revision on flooding conditions
in the community.

Signature of CommUnity OffiCIal

Printed Name and Title of Community OffiCIal

ICommunity Name

Date

Does this request impact any other communities? eVes 0 No

•
If yes, attach letters trom all affected jurisdictions acknowledging revision request. and approving changes to floodway.
ifapplicable.

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

Rev~ion RequestOl' and Community Offic~1FOI'm MT·2 FOI'm 1



FEDERAL EMERGENCY MANAGEMENT AGENCY
CERnFICAnON BY REGISTERED PROFESSIONAL ENGINEER

ANDIOR LAND SURVEYOR FORM

O.M.B. Burden No. 3067·0748 FEMA USE ONt y

Expires July 37. 7997

PUBLIC BURDEN DISCLOSURE NOTICE

Public reporting burden for this form is estimated to average. 23 hour 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.

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

I have

2.

3.

4.

5.

6.

7.

8.

lamlken~dwUhanex~rti~~ ~~H~y~d_r_a_u_l~i_c_s~~~~~~~~~~~~~~~~~~~~~~~~
[example: water resources (hydrology, hydraulics, sediment transport, interior drainage)· structural,
geotechnical, land surveying.)

~__l_l____ years experience in the expertise listed above.

I have 0 prepared Iikreviewed the attached supporting data and analyses related to my expertise.

I[J have 0 have not visited and physically viewed the project.

In my opinion, the following analyses and lor designs, is/are being certified:

Revised floodplain due to channelization and retention structure

Base upon the following review, the modifications in place have been constructed in general accordance with plans
and specifications.

Basis for above statement: (check all that apply)

a. 0 Viewed all phases of'actual construction.

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

c. 0 Examined plans and specifications and compared with completed projects.

d. ~ Other performed topographic survey to verify construction plans for'
use in floodplain delineation

All information submitted in support of this request is correct to the best of my knowledge. (understand that any
false statement may be punishable by fine or imprisonment under Title 18 of the United States Code, Section 1001.

Name: David W. George
(pleaae print or type)

Title:~~E_n...;g;..~_·n_e_e_r~in.....;;.g~M_an~a..;;g;..e_r~~~~~~~~...,...~~~~~~~~~~~~~~~~~~~~~~~_
(pleaae print or type)

Registration No.~~2_3_2_2_7~~~~~~~~~~~~~_ Expiration Date:__l_2_1_3_l_I_9_6 _

State Arizona

I 7 Date

-Specify Subdiscipline

~ote: In~rt not applicable (N/A) when statement does not apply.
FEMA Form 81-89A. OCT M Certifiution by Ae1Jitt.,flf Professional

EngiNer and/or Und Surveyor Form

Selil
,OptIOnal>

MT·2 Form 2



•

•

•

FEDERAL EMERGENCY MANAGEMENT AGENCY O.M.B. Bu,denNo. 3067·0148 FEMA USE ONLY
RIVERINE HYDRAULIC ANALYSIS FORM EXfJlfes July 31.1997

PUBLIC BURDEN DISCLOSURE NOTICE

Public reporting burden for this form is estimated to 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, anc
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: _--.o:.MLl:lau.r....lj...co.l.Q~p'"a~C..lQ.Lll.l.m~t.;/.¥ _

Flooding Source: Echo Canyon Wash
(One (orm for each flooding source)

Project Namelldentifier: Cudia City Wash, Sediment Basin

1. REACH TO BE REVISED

Downstream limit: _.....J.l
Q

_

Upstream limit: Half way between section .23 and .37 (Stanford Drive)

2. EFFECTIVE FIS

o Not studied

o Studied by approximate methods

Downstream limit ofstudy _

Upstream limit ofstudy _

Qg Studied by detailed methods
Downstreamlimitorstudy_~O~O~ _

Upstream limit ofstudy__-=.l..:,.• ..:.4=1 _

o Floodway delineated
Downstream limitorFI~way _

Upstream limit orFI~way _

3. HYDRAULIC ANALYSIS

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

o Not studied in FIS

o Improved hydrologic data/analysis. Explain: _

o Improved hydraulic analysis. Explain: _

f&] Flood control structure. Explain: Channelization and retention facility constructed as

part of Cudia City Wash, Sediment Basin project

o Other. Explain: _

FEMA Form 81-89C. OCTM MT·2 FOIm4 P~ge' of!)



3. RIVERINE HYDRAULIC ANALYSIS FORM

Models Submitted

For areas which have deteJled flooding: •

Full input and output listings along with files' on diskette (if available) for each of the models listed below (items 1,2, u, :

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 ofany 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 tOO-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. Ifa hydraulic model is developed for the area, items 3
and 4 described below must be submitted.

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

Copies of the hydraulic analysis used in the effective FIS, referred to as the
effective models (10-, 50-, 100-, and 500-year multi-profile rUM and the
/loodway 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 effective 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 mod.el
upstream and downstream of the revised reach.

2. Corrected Effective Model

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~ 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
effective model.

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 ~odel

The existing or pre-oroiect conditions model (or duplicate effective or
corrected effective 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 ~odels are not developed)

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

Natural
fg

Natural
o

Natural

o

Natural

~

Natural
o

Floodway

IE-

Floodway

o

Floodway

o

Floodway
[iJ

Floodway
o

Riverine Hydr~"li(ANly~isForm MT·2 Form 4



1. Discharges:

lO-year

50-year

lOO-year

500-year

Upstream Limit

6600 cfs

Downstream Limit

6600 cfs

Attach diagram showing changes in lOO-year discharge - no changes

2. Explain how the starting water surface elevations were determined critical depth was utilized

at weir structure

3. Give range of friction loss coefficients (Manning's 'Wi Channel .

Overbanks .

M 1 6 - 0,035

-0.016 ...,0.035

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

• Location

0.0

Q"O~

0.23

0.37

0.05

0.05

0.05

0.05 to'O.16

Revised

Q.03 to 0.035

0.016 to'/0.035

0.016 to 0.035

•

Explain: Channel composed of concrete bottomJriprap side slopes, and ggassed overbank.

Retention basin composed of excavated earth. The cross-section ID's do not match

exactly between effective model & post-project conditions model due to rechannel
ization.

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

Topographic maps and detailed fi,eldsurve:y data

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

@ Yes n No Ifno,explainwhynot: -: _

Page 3 of:'



4. MODEL PARAMETERS (Cont'd)

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

Measured from survey maps) channel and overbanks are well defined

5. RESULTS (from model used to revis. 100-1-'( water surface elevations)

1. Do the results indicate:

a. Water surface elevations higher than end points ofcross sections? IXl Yes 0 No

b: Supercriticaldepth? mYes 0 No

c. Critical depth? IX] Yes 0 No

d. Other unique situations 0 Yes 0 No

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

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

Specify location .

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

4. What is the m'aximum distance between cross-sections? .

Specify location .

5. Floodway determination

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

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

Specify location .

c. What is the maximum velocity? .

Specify location .

5.41

0.51

550'
550'.
0.51

1.0 foot

2.18 foot

0.51

1287- fps

0.248

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

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

Explain: The negative surcharges are negligible (-0.04')

•
Riverine Hydrauli< Analym Fonn MT-2 Fonn4 Page 4 of 6



.6.

7.

5. RESULTS ((Qnt'd)

Is the discharge value used to determine the floodway anywhere different from that used to determine the
naturallOO-year flood elevations? 0 Yes 0 No

If Yes, explain:

Do IOO-year water surface elevations increase at any location? 0 Yes ~ No

If yes, 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
i~rease is due to [ill placed within the floodway fringe or placed within the currently adopted floodway limits)

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

6. REVISED FIRMlFBFM AND FLOOD PROFILES

A.

B.

The revised water surface elevations tie into those computed by the effective FIS Model (lO-, 50-,100-, and 500
revision beRins @ D!S end of study. area

year), downstream of the project at cross-section witl1in feet (vertica() and upstream of
530 d6s of x-seGtion

the projeet at cross section .51 withm 0.0 feet (vertical).

The revised floodway elevations tie into those computed by the effective FIS model, dowstream of the project at
. revision be£ins @dis end of study area. . .

cross sectIOn wlthlnfeet (vertzcnl) ana upstream of the project at cross sectIOn 0.51

within 0.66 feet (vertical).

Note: The duplicate effective model has a surcharge value of 3.35' @ 0.51

C. Attach profiles, at the same vertical and horizontal scale as the profiles in the effective FIS report, showing
stream bed and profiles ofall 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. If channel
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.

• Proceed to Riverine /Coastal Mapping Form

Riverine Hydraulic Analysis Form MT-2 Form 4 PageSof6



·.

FEDERAL EMERGENCY MANAGMENT AGENCY

WATER SURFACE ELEVATION CHECK

COMMUNITY NAME FLOODIND SOURCE PROJECT NAME IIDENTIFIER

Maricopa County Echo Canyon Wash Cudia City Wash, Sediment Basi

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

SECNO NCWSEll FCWSEl2 SURO NCWSEL' FCWSEL2 SUR(.l NCWSELl FCWSEL2 SUR(.l NCWSELl FCWSEL2 SUR(.3 NCWSELl FCWSEL2 SUR(.l

0 50.05 50.10 0.05 46.90 41. 90 1. 00

0.003 47.78 48.41 0.64

0.02 51. 29 51. 26 -0.03

0.026 47.81 48.44 0.63

0.049 47.85 48.47 0.63

0.081 47.87 48.49 0.62

0.117 47.89 48.51 0.62

0.139 47.89 48.51 0.62

0.172 47.87 48.49 ·0:62

0.178 49.07 49.03 0.04

0.188 50.89 50.88 0.01

0.190 52.17 52.16 0.01
-.

"

0/206 52.72 52.72 0.00
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 inte.I~.edvalues should be indicated in parentheses.
Sheet •
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••• •FEDERAL EMERGENCY MANAGMENT AGENCY

WATER SURFACE ELEVATION CHECK

COMMUNITY NAME FLOODIND SOURCE PROJECT NAME !IDENTIFIER

Maricopa County Echo Canyon Wash Cudia City Wash, Sediment Basin
..

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

SECNQ NCWSEL' FCWSEL2 SURO NCWSEL' FCWSEL2 SUR(,l NCWSEL' FCWSEL2 SUR(,l NeWSEL' FCWSEL2 SURe.) NCWSEL' FCWSEL2 SURe}

0.23 57.07 58.63 1. 56

0.238 52.75 52.74 -0.01

0.240 54.00 53.96 -0.03

0.246 54.67 54.83 0.16

0.248 56.09 57.06 0.97

0.268 56.23 57 18 0.95

0.289 56.28 ,7 lq o eH

0.291 56.50 57.96 0.96

0.307 56.20 '6 8q 0.69

0.320 56. 3i' "57.12 O. 76

0.322 57.40 58.36 0.96

0.336 57.52 58.49 0.98
=::~

0.344 57.49 58.50 1. 01
COMMENTS:

i

-

.~

1-1OO·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. 'J
Sheet_.;:;~..L-_

MT-2
3
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- ..
FEDERAL EMERGEN2f'MANAGMENT AGENCY •-
WATER SURFACE ELEVATION CHECK

COMMUNITY NAME FLOODIND SOURCE PROJECT NAME IIDENTIFIER

Maricopa County Echo Canyon Wash Cudia City Wash, Sediment Basin

EFFECTIVE DUPLICATE EFFECTIVE CORRECTED EFFECTIVE EXISTI NG/PRE-PROJECT REVISED/PROJECT

SECNO NCWSEL' FCWSEL2 SURe} NCWSEl' FCWSEL2 SURe} NCWSEL' FCWSEL2 SUR(.l NCWSEL' FeWSEL2 SURe.] NeWSEL' FCWSEl2 SURe}

..

0.352 60. 79 61. 31 n ')7

0.356 61. 81 61. 89 0.08

0.361 62 37 62.61 o 24

0.37 65.67 64.54 -1.13

0.370 62 71 63.03 0.32

0.373 63.45 64.32 o RR

0.46 65.61 6(-, 4? n Rl'

0.51 70.58 71 q1 1 1') 71 nq 71 ?7 ? lR

_.

......','

COMMENTS:

Cross-section 0.37 on duplicate effective model is approximately 170' upstream of cross-sectiomn 0.373
-

on revised model

The revised HEC-2 model used the same floodway width of 73.0 at x-section 0.51 which resulted in a
surcharge of.2.l8'.

1·1 DO-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. :?

Sheet._~~!oL._
MT-2 3 Form 4 Page 6 of 6
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PUBLIC BURDEN DISCLOSURE NOTICE

Public reporting burden for this form is estimated to average 1.5 hours per response. The burden estimate includes t:·

time for reviewing instructions, searching existing data sources, gathering and maintaining the needed data, <ie
completing and reviewing the form. Send comments regarding the accuracy of the burden estimate and any, suggestioc
for reducing this burden, to: Information Collections Management, Federal Emergency Management Agency, 500
Street, S.W., Washington, DC 20472; and to t.he Office of Management and Budget, Paperwork Reduction Project (306'~

0148), Washington, DC 20503,

•
FEDERAL ~MERGENcY MANAGEMENT AGENCY
RIVERINE/COASTAL MAPPING FORM

O.M.B. Burden No. 3067.0148 FEMA USE ONt y

Exp"es July 31, 1997

Included

Community Name: __M_a_r_i_c_o.;:,p_a_c_o_un_t..=y _

Flooding Source: E_c_h_o_8_a_n"""y-.;o...;;n;;--.;w,;..;a;,;.;s;;..;h~ ..,_----------- _

Pr~ectName/ldentifier:__C_u_d_i_a_C_i_t~y~W_a_s_h,;..;r~·_S_e_d_irn_e_n_t_B_a_s_i_n _

1. MAPPING CHANGES

1. A topographic work map of suitable scale, contour interval, and planimetric definition must be submitted showing
(indicate NIA when nOl applicable):

•

A. Revised approximate 100-year floodplain boundaries (Zone A) t8 Yes 0 No
B. Revised detailed 100- and SOD-year floodplain boundaries 0 Yes 0 No
C. Revised 100-year floodway boundaries 0 Yes 0 No
D. Location and alignment ofall cross sections used in the revised

hydraulic model with stationing control indicated rnI Yes 0 No
E. Stream alignments, road and dam alignments 6a Yes 0 No
F. Current community boundaries 0 Yes 0 No
G. Effective 100- and 500-year floodplain and 100-year floodway

boundaries from the FIRMlFBFM reduced or enlarged to the
scale of the topographic work map ~ Yes 0 No

H. Tie-ins between the effective and revised 100- and 500-year
floodplains and 100-year floodway boundaries !XI Yes 0 No

I. The requestor's property boundaries and community easements 0 Yes 0 No
J. The signed certification ofa registered professional engineer e9 Yes 0 No
K. Location and description of reference marks I:&J Yes 0 No
L. Vertical datum (example: NGVD, NAVDetc-l fK] Yes 0 No
M. Coastal zone designations tie into adjacent areas not being revised 0 Yes 0 No
~. Location and alignment ofan coastal transects used to revise the

coastal analyses 0 Yes 0 No

Ifany of the items above are marked no or N/A, please explain: Zone A (SOO-yr floodplain

delineated) ,

o N/A

e N/A
~ N/A

o N/A

o N/A
fi N/A

o N/A

o N/A
:g N/A
o N/A

o N/A
o NIA
;rn N/A

rn ~/A

not

Contour interval----------__________Contour interval

2.

3.

What is the source and date orthe updated topographic information (uample: orlhopholo maps, July 1985; fieLd.
survey, May 1979, beach profiles, June 1987, elc.)? _

What is the scale and contour interval of the following workmaps?
a. Effective FIS 1 n"" 1 000' scale

b. Revision Request J"- 40' scale

NOTE: Revised topographic information must be ofequal or greater detail.

Attach an annotated FrR~1 and FBF~ at the scale of the effective FIR~ and FBF~1 showing the revised IOO·y,,:
and SOO-year floodplains and the IDO-year noodway boundaries and how they tie into those :shown on the e:Tec:.
FI R.\1 and FBF~i downstream and upstream of the revision or adjacenlto the area of revision for coastal :swc:"

Attach ciddilionlll pages if needed.

FEMA form 8' ·890. OCT 94 MT·2 Form S



1. MAPPING CHANGES (Cont'd) •r--------------.;..-..;...-------
5. Flood Boundaries and IOO-year water surface elevations:

Has the IOO-year floodplain been shifted or increased or the 100-year water surface elevation increased at any
location on property other than the requestor's or community's? 0 Yes:B No •

Ifyes, please give the location ofshift. 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·O No

Ifyes, please attach letters from these prope~yowners stating they have no objec.tions 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 inc:rease? _

6. Have the floodway boundaries shifted or increased at any location compared to those shown on the effective
FBFM or FIRM? .........................................•......•.....•.. 0 Yes Ga No

Ifyes, explain:

With the construction of the Cudia City Wash Sediment Basin, the floodway is

directed to the westerly direction in the lower portion, instead of south-westerly

direction as shown on the current FIRM.

7. Ifa V- zone has been designated, has it been delineated to extend landward to the heel oCthe primary frontal
dune? 0 Yes 0 No N/A

If no, explain:

8. Manual or digital map submission:

C Manual

e9 Digital

Digital map submissions may be used to update digital FIRMs (DFIRM:s). For updating DFUL\{s, these
submissions must. be coordinated wit.h FF.MA Headquarters as far in advance ofsubmission as possible.

MT-2 FormS PaeJe 2 of)



• 1. The fill is: o Existing

2. EARTH FILL PLACEMENT No fill placed

o Proposed

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 boundariesJ? 0 Yes 0 No

Ifyes, then complete A, B, C, and Dbelow.

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

Ifyes, justify steeper slopes _

B. Is adequate erosion protection provided for fiII slopes exposed to moving flood waters? (Slopes exposed to
flows with velocities ofup to 5 feet per second (fps) during the 1OO-y~ar flood must, at a minimum, be

protected by a cover ofgrass, vines, weeds, or similar vegetation; slopes exposed to flows with velocities
greater tOOn 5 fps during the 1OO-year flood must, at a minimum, be protected by stone or rock riprapJ

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

• Ifno, describe erosion protection provided, _

C. Has all fill placed in revised lOO-year floodplain been compacted to 95 percent of the maximum density
obtainable with the Standard Proctor Test Method or acceptable equivalent method? 0 Yes 0 No

D. Can structures conceivably be constructed on the fill at any time in the future? 0 Yes 0 No

ltyes, provide certification offill 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 :-lo

•

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

Ifyes, attach the coastal structures form.

o ....... 0

MT·2 F~m 5 P.qe 3 of 3



FEDERAL EMERGENCY MANAGEMENT AGENCY O.M.B. Burden No. 3067·0148 FEMA USE ONLY :
CHANNELIZAnON FORM Expires July31, 1997 ~

PUBLIC BURDEN DISCLOSURE NOTICE

• Public reporting burden for this form is estimated to average 1.75 hours per response. The burden estimate includes the I
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 Redllction Project (3067· j
0148), Washington, DC 20503. . I

Community Name: Maricopa County

Flooding Source: Echo Canyon Wash

Project NamelIdentifier: Cudia City Wash. Sediment ~asin

1. EXTENT OF CHANNELIZATION

Downstream limit: 0

Upstream limit: Halfway between section .23 and .37 (Stanford Drive)

2. CHANNEL DESCRIPTION

1. Describe the inlet to the channel Rip Rap embankment into a retention basin which then

outlets into the low flow channel and overbank sorrpr ri""l,",c:

2. Briefly describe the shape of the channel (both crOSB sectional and planimetric configuration) and its lining
(channel bottom and sides) The low flow channel has 20' concrete bottom) 3;] rip rap• side slopes to depth of approximatelv R' or;>c:c:p,", nu""rh;>n'k' ",nnrnvim",+-""1,, 1nn'

I - - -
to 220' wide

3. Describe the outlet from the channel The channel outlets into a 650' bv 300' retentioD

basin that has a low flow culvert and weir c:t- r11chlrp that 1 ""ads t-n a concrete

diversion channel (the Arizona Canal Diversion CbaDnAl-ACQC)
I

4. The channelization includes:

0 Levees (Attach Levee Form)
0 Drop structures

0 Superelevated sections

B]: Transitions in cross sectional geometry

El Debris basin/detention basin
,

{

0 Energy dissipater

0 Other

5. Attach the following:

a. Certified engineering drawings showing channel alignment and locations of inlet, outlet, and items checked

• in item 4,

b. Typical cross sections and profiles ofchannel banks and invert

FEMAFo,m8189F.OCT94 Channeliutlon Form MT·2 Form 6 Page' of 3



..
feet

cfs

!KI Yes 0 No

DYes E:9 N~

DYes IZJ No

DYes E9 No

° - 5.6

6600

---=1;;...:.~4;o.;;:l~·_-~l.;;;.l.;;.,'2;;;.;2~_ ft/sec

3. HYDRAULIC CONSIDERAnONS

What is the range of the lOO-year flood velocities?

What is the lining type? (both bottom and sides)_--:::c..:::o~n:.::=c;.=r..:::e'""to.::e..r~r-=i=..tp::......:r...a"'-lp~ _

Do the cross sections in the hydraulic model match the typical cross sections in the plans?

Are the channel banks higher than the 100- year flood elevations everywhere? .

Are the channel banks higher than the 100-year flood energy grade lines everywhere?

Is the land on both sides of the channel above the adjacent lOO-year flood elevation
at all points along the channel? .

What is the range of freeboard? .

What is the 1OO-year discharge?1.

6.

7.

8.

2.

3.

4.

5.

Explain how the channel lining prevents erosion and maintains channel stability (attach documentation)

concrete and rip rap lininas provide ample protection from design

velocities

9. What is the design elevation in the channel based on?

@ Subcritical flow
o Critical flow
o Supercritical flow
o Energy grade line

Is 100-year flood profile based on the above type of flow? £] Yes 0 No

Ifno, explain: _

10. Is there the potential for a hydraulic jump at the following locations?

Inlet to channel G3 Yes 0 No
Outlet ofchannel " i 0 Yes Ga No
At Drop Structures 0 Yes 0 No N/A

At Transitions 0 Yes [Xl No
Other locations. Explain:__a_t_b_r_i_d~g_e_s ~

If the answer to any of the above is yes, please explain how the hydraulic jump is controlled and the effects of the
hydraulic jump on the stability of the channel. /

Explain: A hydraulic jump is expected to occur at cross section 0,.356, and the channel

is protected by rip rap linina and a lOa' x lOa' sediment basin. Hydraulic jJ1mpS conI

occur at the bridae crossinas but will guicklv revert to sllbcriticaJ flow DiS of

crossing due to continuous slope. Channel is ~rotected between the two retention
basins by use of concrete and rip rap.

----------~.
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•
1.

2.

C. SEDIMENT TRANSPORT CONSIDERATIONS

A. Is there any indication from historical records that sediment transport (including scour and deposition) can
affect the lOO-year water surface elevations and/or the capacity orthe channel? ..... 0 Yes 9 No

B. Based on the conditions of the watershed and stream bed, is there a potential for sediment transport
(including scour and deposition) to affect the IOO-year water surface elevations and lor the capacity 9.Jthe
channel? 0 Yes til No

Irthe answer to either lA or IB is yes:

A. What is the estimated sediment (bed) load?
_____---:os (attach gradation cur:ve)

Explain method used to estimate load _

B. Is the IOO-year flood veiocity anywhere wit.hin the channel less than the
IOO-year flood velocity of the inlet? 0 Yes o No

C. Will sediment accumulate anywhere within the channel? 0 Yes o No

D. Will deposition or scour occur at or near the inlet.? 0 Yes o No

• E. Will deposition or scour occur at or near the outlet? 0 Yes o No

Attach documentation showing affects on the Hydrologic and Hydraulic analyses

•
CNnneliution FOIIII MT·2 Form 6



FEDERAL EMERGENCY MANAGEMENT AGENCY O.M.8 8urd~nNo. 3067.0748 FEMA USE ONLY

BRIDGE/CULVERT FORM Expires July 37. 7997

PUBLIC BURDEN DISCLOSURE NOTICE

Public 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), Washin n, DC 20503.

Community Name: Maricopa County

Flooding Source: Echo Canyon Wash

Project Namelldentifier: Cudia City Wash, Sediment Basin

1. IDENTIFIER

1.

2.

3.

1

2.

3.

Pedestrian bridges over channel improvementsName of roadway, railroad, etc.: _

Location of bridge/culvert along flooding source (in terms ofstream distance or cross-section identifier): _
Cross section 0.190

This revision reflects (check one ofthe following>:

[] New bridge/culvert not modeled in the FIS

o Modified bridge/culvert previously modeled in the FIS

o New analysis of bridgelculvert previously modeled in the FIS

(Explain why new analysis was performed) _

2. BACKGROUND

Provide the following information about the structure:

Dimension, material, and shape (e.g. two 10 x 5 feet reinforced concrete box culvertbthree 30-foot span bridge
with 2 rows of two 3- foot diameter circular piers; 40-foot wide ogee shape spillway) ne 67-foot
span bridge.

Entrance geometry ofculvert/type ofbrid*f o~ning~3~- 7~ 0wi~walls with square top edge, sloping
embankments and vertical abutments> 0 ~ng e n en s I .• skew.

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

Ifdifferent than hydraulic analysis for the flooding source, justify why the hydraulic analysis used for the
flooding source could not analyze the sl.ructure(s). (Attachjustilication)
The pedestrian bridges had not been constructed when effective model was
prepared.

... Note: I(any items do not apply to submitted hydraulic analysis, indicate by N/A
• One form per new/revised bridge/culvert

FEMA Form 81·89E. OCT 94 Bridge/Culvert Form MT·2 Form 7 Page 1 of6



3. ANALYSIS

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

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

!

····_-_······-i-···· _..

,
~-r-··---_·· _..

1

I
....~--~ ..

-.L~--::::f-~~:.A.LlZ..U~'---!::::loIU.~Io..L1.~""-:""-i-L-Io!..>...'!'---';::;~~--,7- i ----
!

-+ .
....... ....-.......................•._..............•-

! -\
.-'- . L__......_I

I i

Ii ,I,' II r~--+---+----t--!--;---+-
_..L.--i-__I-.-;.-+--+-;-.-l..!.------'--...;.....-r---i I
___ 1.. ...L L.~_ _ ... ~...__.__._.~_

-f---+-_~.;-I--;--+---'--+--;'-~--'--+--j--:~--'-.-'L:?!L..:!-.
, ;

Culvert Form MT-2 form 7 PaQe2of6



3. ANALYSlS (Cont'd)
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Sketch the plan view of the sl.ructure(s) Show, at a minimum, the skew angle, cross-section locations, distances
between cross sections, and length of structure (s).
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' ..
Attach plans of th4t structure (s) certifi4td by a registered Professional Engineer.

..
Culvert length or bridge width (ft) 67'

Calculated culvertJbridge area (ft 2)
by the hydraulic model, ifapplicable

Total culvertJ'bridge area (ft 2)

360

352

•
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3. ANALYSIS (Cont"d)

Elevations Above Which Flow is Effective for Overbanks

Left Overbank Right Overbank '.Upstream face 53.2 51.4
:",,,,l.

Downstream face 53.3 50.9

Minimum Top of Road Elevation

Left Overbank Right Overbank

Upstream fa~e 53.2 51.4

Downstream face 53.3 50.9

100-Year Elevations Water Surface Energy Gradient
Elevations Elevations

Upstream face 52.17 52.91

Downstream face 50.89 52.31

Discharge Low Flow Pressure Flow Weir Flow Total Flow

Amount ornow •through/over
the structure (s) (efs) 3289 3314 6603

using GR: record--'----

The maximum dept~ of .
now over the roadway/railroad (fU .

Weir length (ft.> ..•.•.•...•.. '0' ~'••••••'•• , ••••••••••••••••••• : ••••-•••••

1. 47
Se~~xplanation sh t

Top Widths

Upstream face

Downstream face

Total ". Total
Floodplain Effective Flow Floodway

Width Width Width

315.59 389 ,315.59

307.39 335 307.39

~1d9cJu.I"ertFocm MT·2 Form 7 Page4 of 6



3. ANALYSIS (Cont'd)

Loss Coefficients

Entrance loss coefficient

Manning's "n" value assigned to the struclure(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 N/A

N/A

N/A

N/A

N/A

1.56

2.6

1.25

.3

.5

•

•

,. A. Is there any indication from historical records that sediment transport (including scour and deposition) can
affect the IOO-year water surface elevations? 0 Yes 0 No

B Based on the 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
deposition) to affect the IOO-year water surface elevations and/or conveyance capacity through the
bridgelculvert? 0 Yes 0 No

2. If the answer to either IA or 1B is yes:
A. What is the estimated sediment (bed material) load?

______cfs (attach gradation curve)

Explain method used to estimate the sediment transport and the depth of scour and/or
deposition _

B. Will sediment accumulate anywhere through the bridgelculvert?D Yes 0 No

Ifyes, explain the impact on the conveyance capacity through the
bridgelculvert? _

5.FLOODWAYANALYSIS

Explain method ofbridge encroachment

{floodway run) Floodway set at floodplain boundary .

aridgeJCul~rt Form MT-2 Form 7 Page 5 of 6



Comments (explain any unusual situations):

Attach analysis.

5. FLOODWAY ANALYSIS (Cont'd)
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FEDERAL EMERGENCY MANAGEMENT AGENCY O.M.B. Burden No. J067·0148 FE"'A USE ONlY

BRIDGE/CULVERT FORM Ellpi,.s July J 1. 1997

PUBLIC BURDEN DISCLOSURE NOTICE

Public reporting burden for this form is estima.ted to average 2; hours pel' response. The burden estimate includes the
.me {or reviewing instructions, searching existing data sources, gathering and maintaining the needed data, and

:npleti~gand.reviewing the form. Se~d commen~ regarding the accuracy orthe burden estimate and any sug:gestions
_..r reducmg thIS burden, 1.0: 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 Souree: Echo Canyon Wash

Project NamelIdentifier: Cudia City Wash, Sediment Basin

1.IOENTlFfflt

1. Name of roadway, railroad, etc.: Pedestrian bridges over channel improvements.

2. Location ofbridgelculvert along flooding source (in terms ofstream distance or cross-section identifier):
Cross section O~248

'J

3. This revision reflects (ch«1c OM ofthe foLWwing):

rn New bridge/culvert not modeled in the FIS

0 Modified bridge/culvert previously modeled in the FIS

0 New analysis ofbridgeJculvert previously modeled in the FIS

(Explain why new analysis wcu performed)

~
. . - ..._..",-_.- .........~--~ ~~~... -'.~ ....- . ~.- ... :". '"'

. . ". . .. .......
2.IACXGllOUllO

Provide the following infonnation about the structure:

1 Dimension, material, and shape (e.g. two 10 x 5 feet reinforced concrete box culvert; three 30-foot span bridge
with 2 rows of two 3- foot. diameter circular piers; 4O-foot wide ogee shape spillway) One 67-foot
span bridge.

2. Ent.ranee geometry ofculvertltype orbridfe opening (e.g. 30 0 -75°Wi~walls with square top edge, sloping
embankments and vertical abutments) S op~ng embankments, 0 skew.

3. Hydraulic model used to analyu the structure (~.g., HEC-2 with $pecial briclg~ routine, WSPRO. HY8J
HEC-2 with special bridge routine.

Ifdi.trerent than hydraulic analysis for the flooding source.justif'y why the hydraulic analysis used for the
flooding source could not analyu the st.ructure(s). (AUlJchjusti{icalionJ

The pedestrian bridges had not been constructed when effective model was
prepared.

N.1fany items do not apply to submitted hydraulic analysts. indicate by N/A
• One (orm per new/revised bridge/culvert

~EMA Few'" 1'·I9E. OCT M lridl}eICuIvert Fonn MT·1 Fonn7 P.ge' of'
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J. ANA&.YSIS

Sketch the downstream face of the structure together with the road profile. Show, at a minimum, the maximum low 1.
chord elevation. invert elevation, minimum top of road elevation, and ineffective flow widths. ,.
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Sketch the u~tream face orthe stnJcture topther with the road profile. Show. at a minimum. the m,!ximum low
chant elevaiioii~·iii'vert eievatiCiO:-arid DilitimumtOP orrOad elevation: '. - ..... ~ .
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3. ANALYSIS (Conc'd)

. \0'

"~__------"----,C"I
.........- flow 'o;::r

Sketch the plan view orlhe st.ructure(.) Show, at a minimum, the skew anile, cross-section locations, distances
between crop sections, and length or structure (s).

~
~

~•

," ~.::;

.. ~...,:. ". ' ...~ ..

Attach plans of the structure (s) certified by a registered Professional Engineer.
I

Culvert length or bridge width (It)
.r: 67' .

Calculated culvertlbridp area (ft t)
by the hydraulic model, if'applicable

Total cuIvertlbridge area (f\; t)

329
I

i

299

•
MT·2 F~m7 P~~3016



3. ANALYSIS (Com'd)

Elevations Above Which Flow is Effective for Overbanks

Left Overbank Right Overbank

Up::ltream face 57.1 55.4 •Downstream face
57.85 53.6 -}

Minimum Top of Road Elevation

Left Overbank Right Overbank

Upstream fa~e 57.1 55.4

Downstream face 57.85 53.6

100-Year Elevations Water Surface En~rgyGradient.
Elevations Elevations

Upstream face 56.09 56.59

Downstream face 54.67 56.10

Discharge Low Flow Pressure Flow Weir Flow Total Flow
Amount. ofnow
through/over •the strueture (5) (efs) 2934 3692 6626

The maximum depth of
flow over the road~~y/~ilroa(f(fl.) . - .

Weir length(ft.) .... -~ .. " :'.-;. .'.•'? ••.. •:i!••• ;~:•• ::--•• :~; •••-;'••-•• -::'. : ••-:.-•••
I

1.49

470

Top Widths

Upstream race

Downstream race

Total 
Floodplain

Width

257.79

232.83

"~Culv.r1Fon"

.~._ Total __ . ._

Effective Flow
Width .

470

276

Floodway
Width

166.87

122.43

MT·2 Fo<m 7
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3. ANALYSIS (Cont'd)

•
Loss Coefficients

Entrance loss coefficient

Manning's "n" value assigned to the struclure(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

.. SEDIMENT TltANSPOAT CONSIDERATIONS N/A

N/A

N/A

N/A

N/A

1.56

2.6

1.25

.3

.5

1. A: Is there a~y indication from historical records that sediment transport (including scour and deposition) can
affect the IOo-year water surface elevations? 0 Yes 0 No· .

B Based on the conditions (such cu geomorphology, vegetative cover and development oflM watershed and stream
bed, and bank conditions), is there a potential for debris and sediment transport (including scour and
deposition) to affect the lOO-year water surface elevations and/or conveyance ca~city through the
bridge/culvert? 0 Yes 0 No

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

______ds (alllJch gradation curlJe)

Explain method used to estimate the sediment transport and the depth of scour' and/or
deposition _

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

Ityes, '-xp;ain the impact on the conveyance capacity through the
b~i~:,!lculvert? _

5. FlOODWAY ANALYSIS

Explain method ofbridge encroachment

{noodwayrun} Left encroachment station matches w/floodplain boundary. The right

encroachment station is less than the floodplain limit .

•
~Fonn MT-2 FOfm7



50 R.OODWAY .ANALYSIS (COnt'd)

Comments (up14in any unlUfUJi sitfUJtiona):

•
,.

..
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FEDERAL EMERGENCY MANAGEMENT AGENCY O.M.B. BurdenIVo. J067·0148 FEMA USE ONl Y

BRIDGE/CULVERT FORM Ellpiru July 31. '997

PUBLIC BURDEN DISCLOSURE NOTICE

Public reporting burden for this form is estimated to average 2 hours per response. The burden estimate includes the
'me for reviewing instructions, searching existing data sources, gathering and maintaining the needed data, and

npleting and reviewing the form. Send comments regarding the accuracy of the burden estimate and any suggestions
•.Ir 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: Echo Canyon Wash

Project NameJtdentUier: Cudia City Wash, Sediment Basin

1.IOENTIFIER

1. Name of roadway, railroad, etc.: Pedestrian bridges over channel improvements.

2. Location ofbridge/culvert along flooding source (in terms ofstream distance or cross-section ident.ifier): _
Cross section 0.291

3. This revision reflects (check OM ofthe following):

rn New bridge/culvert not modeled in the FIS

o Modified bridge/culvert previously modeled in the FIS

o New analysis otbridge/cuIvert previously modeled in the FIS
(Explain why new analysis waa perforlMd) _

.. ;......

2. BACKGllOUfIID

Provide the following information about the structure:

1 Dimension. material, and shape (e.g. two 10 x 5 teet reinforced concrete box culvert; three 30-foot span bridge
with 2 rows of two 3- foot diameter circular piers; 4O-foot wide ogee shape spillway)._2_4_5_-_f_o_o_t _
span bridge with two 3' wide piers.

2. Entrance geometry ofculvertltype oCbridge opening (e.g. 30 0
_ 75 0 wing walls with square top edge. sloping

embankments and vertical abutments) Sloping embankment, 00 skew.

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

IfdifJ'erent than hydraulic analysis for the flooding source. justify why the hydraulic analysis used for the 
flooding source could not analyze the st.rueture(s). (AltaI:hju.&li/imlion)
The pedestrian bridges had not been constructed when effective model was prepared•

•.
: Ifany items do not apply to submitted hydraulic analylis. indicate by N/A

• One Corm per new/revised bridge/culvert

FEMA Form "·I9E. OCT M MT-2 Form 7 Page 1 of 6



J.ANALYSIS

Sketch the downstream face oCthe structure torether with the road profile. Show, at a minimum, the maximum low
chord elevation, invert elevation, minimum top orroad elevation, and ine1fective now widths. -
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Sketch theu~face oCtile Itrueture topther with the road profile. Show, at a minimum, the maximum lowchord elevation;iiiVerteievation7'and"iiUiifmwntOP ofroad elevation~ . . . . . ,.' ..
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3. ANALYSIS (Com'd)

l-t----~-----_L.-__

1...,.-----'<'"--'7-----,----

/
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o'JVWJCu,-\ k "~

)/ \'y:'.-- now: i

J~I~'
,
I

(\

, :_.

___ ~ .. __f_._--~--+---t

Sketch the plan view ofLhe sl.ructure(s) Show, at a minimum, the skew angle, cross-section locations, distances
between cross sections, and length ofstructure (5). c::

• 5 Q~'__~----.--~
6 y y-~~=

Attach plans of th.e structure (5) certified by a registered Professional Engineer.,

Culvert length or bridge width (ft) 240'

Calculated culvertlbridge area (ft 2)

by the hydraulic model, ifapplicable

Total culvertlbridge area (ft 2)

f

1~60

1660

•
MT·2 FOC'm 7 P",~30f6



3. ANALY$IS (Cant'd)

Elevations Above Which Flow is Effective for Overbanks

The maximum depth of
flow over the ~d;;Y/;&ii~'(fij'.'~ ~:-::~.: :.~' :: ..::: ::-:.-::-:-::.::::' _._.'_".:;;9' _

WeirlengthCft.) : .;:.-:.". ~ .':~.~ .". ;~~; •••."~.:.~ .:'~:. ~ :~:":.:-:. ..••':~."•• :;'. ;..-....... 242

Top Widths

Upstream face

. Downstream f'ace

.. ~ : .Total ._.
Flood lain. P

Width

212.95

...,... Total __ ~_ .
Effective Flow

Width

232

242

Floodway
Width

. 140.85

. 133.31

""T·2 Fo,m 7
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1. ANALYSIS «(ontOd)

Loss Coefficients

Entrance loss coefficient

Manning's "n" value assigned to the struc:lure(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 CONSID£ItATIONS

N/A

N/A

N/A
-----~ ........."------...,...,'

N/A

N/A

N/A

N/A

.3

.5

N/A

1. A. Is there any indication from historical records that sediment transport <including scour and ~po.ition)can
affect the l00-year water surface elevations? .... 0 • • • • • • • • • • • • • • • • • • • • • • •• 0 Yes 0 No ..

B Based on the conditions (such (U geomorphology, rH!getatiue couer and deuelopmenl ofthe watershedand stream
bed, and bank conditions), is there a potential for debris and sediment transport (including scour and
deposition) to affect the lOO-year water surface elevations and/or conveyance capacity through the
bridge/culvert? 0.............. 0 Yes 0 No

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

_____...;cf's (attach gradlJtion curve)

Explain method used to estimate the sediment transport and the depth ofscour' and/or
deposition, _

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

Ifyes, explain the impact on the conveyance capacity through the
bridge/eulvert? _

S. FlOOOWAY ANALYSIS

Explain method ofbridge encroachment
(floodwayrun) Left encroachment station matches w/floodplain boundary. The ri~ht

encroachment station is less than the floQdplain limit.,1 ------------
MT-2 Form 7 Pa~Sof ,



So H.OOOWAY ANALYSIS (Cont'd)

Comments (aptain any unzuual situational:

.-~~" ._ _ -_..-.-..-.---. _-- _---..,. _ ~ .
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" ,-.-
. .:._.. ....

..
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SADDLEBACK FRS X X X
SADDLEBACK FLOODWAY X X X
HARQUAHALA FRS X X X
HARQUAHALA 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 BUITES AND CAVE CREEK DAMS X X X
SCAITER 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 FLOODWAY 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 GREENBELT 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
RIITENHOUSE 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 BUITE 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 BUITE 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

OPIN$PSC.



ADOBE

CAVE BUTIES/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 RITIENHOUSE 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 BUTIE 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 SD BASIN 11/30/95 11/21/96

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

SIGNAL BUTIE 11/30/95 11/21/96

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

BULLDOG 11/30/95 11/21/96

N.A.

N.A.
CENTENNIAL LEVEE # 1

PASS MOUNTAIN

HOLLY ACRES RIPRAP
PERRYVILLE RIPRAP

SALT/GILA LOW FLOW

COLTER CHANNEL

RIO SALADO

ALMA SCHOOL DRAIN

AGUA FRIA FLOODWAY
INDIAN SCHOOL RD. DRAIN

48TH S1. DRAIN

DYSART DRAIN

EL MIRAGE DRAIN

3/23/95
11/30/95

1/26/95

1/26/95

1/26/95

1/26/95

1/26/95

4/27/95

4/27/95
4/27/95

4/27/95

4/27/95

4/27/95

3/21/96
11/21/96

1/25/96

1/25/96

1/25/96

1/25/96

1/25/96

4/25/96

4/25/96

4/25/96

4/25/96

4/25/96

4/25/96
#07.21 McMICKEN DAM"

McMICKEN FLOODWAY

INDIAN BEND WASH (COE)

SCATIERWASH

EAST FORK/ CAVE CREEK

OLD CROSS CUT CANAL

SOSSMAN ROAD DRAIN

GUADALUPE CHNL AND BOX

SALT/GILA CREARING

SUN CITY DRAINS
SUN CITY WEST DRAINS

PARADISE VALY RETN BSN
'FCD C&O DIV. ONLY "FCD & ADWR ONLY

6/29/95

6/29/95

7/27/95

7/27/95

7/27/95

7/27/95

6/22/95

6/22/95

1/26/95

2/23/95
.2/23/95

2/23/95

6/20/96
6/20/96

7/25/96

7/25/96

7/25/96

7/25/96

6/27/96

6/27/96

1/25/96

2/22/96
2/22/96

2/22/96
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Post-lf& Fax Note 7671

July 12, 1996

Hasan Mushtaq
Flood Control District of Maricopa CountJ
2801 West Durango Street
Phoenix, AZ 85009

To

PhO(1t! #

SUBJECT: Elevations of canal used to delineJlte Zo~e A Floodplain

Dear Hasan:

The elevations of the canal used to delineate the Zone A floodplain between Camelback
Road and the Cudia City Wash, Sediment Basin were derived from the 400 scale
ACDC topographic map. The elevation obtained from the topographic map was 1250
based on contour and spot elevation data. The buildings on the northeast side of the
ACDe were avoided due to contour information.

Let me know if there are any other comments.

Sincerely,

~. 5. Y7JafjJ-
Ten S. Mintz, P.E.

1:\adm'mariOOOllmaOllJtr3.doc



WEIR OUTLET STRUCTURE
(LOOKING WEST)

LARGEST RETENTION STRUCTURE
(LOOKI G SOUTHWEST)



CHANNEL OUTLET INTO LARGE RETENTION FACILITY
(LOOKING NORTHWEST)

MAIN CHANNEL A
(LOOKI

D OVERBA oK TO WEST
G ORTH)



TIERED OVERBANK AREA
(LOOKING NORTH)

INLET INTO SMALLER RETENTION BASIN
AT NORTH E D OF P~ECT

(LOOKING ORTH)



Gila River Basin~~

~
us Army Corps
of Engineers
Los Angeles District

1---

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

219

Ariza a a
...40th Street to Cactus Road
(Inc~udin C dia C· y Was
c· e ere k ed~men Basi

a

e im n Basi ,
a d a e reek . an e)

Design Memor~ndum ~,Io. 12
Feature Design for Arizona Canal Diversion Channel 
40th Street to Cactus Road



Explanations

Form 4, Section 5, Part lA

Water surface elevations extend less than 1 foot in 12 locations, in the vicinity where
the floodplain boundary is being revised. (Between sections 0 to .373)

Form 4, Section 5, Part lB & lC

Critical depth is assumed at the downstream section and at one of the pedestrian
crossings.

Form 5, Section 1, Part lK

Horizontal and vertical survey control

Form 5, Section 1, Part lL

Based on Army Corps of Engineers Plan Number 252-842 (Sheet 3 of 90). Points #24
& #25 held for horizontal positions; sheet is undated. Vertical Control is based on the
National Geodetic Vertical Datum of 1929

Form 5, Section 1, Part 2

Field survey based on horizontal and vertical control as stated in Part lK and lL
(above) on November of 1995 by David Evans and Associates, Inc.

Form 7, Section 3

The maximum depth of flow over the pedestrian bridge is based on the elevation of the
deck, not the lO-inch concrete walls the are on either side of the walkway. The
elevation of the concrete walls were used in the hydraulic analysis for weir
computations.

Form 4, Section 5, Part 5b

The maximum surcharge occurs at cross section 0.51 which is upstream of the vertical
tie-in. This surcharge is actually less than the surcharge from the duplicate effective
model which is 3.35'.
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NATIONAl flOOD INSURANCE PROGRAM

FIRM
FLOOD INSURANCE RATE MAP

MARICOPA COUNTY,
ARIZONA AND
INCORPORATED AREAS

PANEL 1690 OF 4350

CONTAINS:

COMMUNITY NUMBER PANEL SUFFIX

EFFECTIVE DATE:
APRil 15, 1988

/ .

.....RICOPA COUNTY.
UNINCORPOR TE 0 RE "'S...•..040031 16'90 . . .. .. U

PAR OISE V"'llEY. TOVIN OF 040041 1690 0.

PHOENIX. CITY OF ...•..•..•..04DOSI. 1590 0

SCOTTSO"'LE. CITY Of 04S012 \690 0

MAP NUMBER
04013C1690 D

~~

.~1I~
~~

I
11,11 Federal Emergency Management Agency

"
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Michael Baker Jr" Inc.
A Unit of Michael Baker Corporation

3601 Eisenhower Avenue, Suite 600
Alexandria, Virginia 22304

(703) 960-8800
FAX (703) 960-9125

Letter of Transmittal
- .

Flood Control District of Maricopa County

Phoenix Arizona 85009

n.4TI= 7/~1/q*,

RE:

Case No. 96-09-694P

Echo Canyon Wash AZ

THE INFORMATION DESCRIBED BELOW IS BEING SENT TO YOU VIA:

~ MAIL o BY HAND o MESSENGER o FEDERAL EXPRESS

NO. OF COPIES DATE DESCRIPTION , FL ":~ ·'rr.r', il'~ml(~f

Partially annotated copy of FIRM panel with Zone A delineati6n
•i!;6~!&~U

- .
1

1 HEC-2 output file
~AUG 5 1995'

'""-'
~

Ii ~.

r-- ---
r--= l-,H-rz;-
·1.'::"r"q:~J '. I

THIS INFORMATION IS TRANSMITTED AS CHECKED BELOW:

o FOR REVIEW
o FOR APPROVAL

o FOR SIGNATURE

REMARKS:

Hasan:

x FOR YOUR USE
o AS REQUESTED BY _

o AS APPROVED BY _

Please find the enclosed coPY of the partially annotated FIRM with the Zone A delineation and the revised output file for the

HEC-2. As we discussed, the Zone A was delineated based on the 1252 foot contour and the HEC-2 was revised to add cross

section 0.71 upstream in order to tie into the effective information. Please make the appropriate changes to your files and call
me at (703) 317-6239 with any questions. As you requested, copies of the enclosed FIRM and HEC-2 have been forwarded
to your subcontractor, David George.

Sincerely, ~

4--e~~
Massoud Rezakhani

IF' THE ENCLOSiURES ARE NOT AS DESCRIBED, PLEASE NOTIFY US AT-ONCE. @ A Total Quality Corporation
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ARIZONA CANAL DIVERSION CHANNEL

DATUM IS NATIONAL GEODETIC VERTiCAL DATUM OF 1929

PROJECT
KEY MAP OF HYDRAULIC PLAN AND PROFILE

STA.1024+10 TO STA.341+80.29

GILA RIVER BASIN
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CORPS OF ENGINEERS TOPOGRApHY
FROM AERIAL PHOTOGRAPHY FLOWN
13 DECEMBER 1977.

U.S. ARMY CORPS OF ENGINEERS
LOS ANGELES DISTRICT

ARIZONA CANAL DIVERSION CHANNEL

AND CUDIA CITY WASH SEDIMENT BASIN

HYDRAULIC PLAN AND PROFlLE

STA.I024+IO TO STA.995+00
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TYPICAL SECTION

(STA.101'+67.28 TO STA.1006+17)

NOT TO SCALE

999+93 I 995+00 I RecI,.· 36' lo.oooal 6870 1,0., I0.016 I 21 2 [ 8.9 I 0.0:4 -119.4 i •.7 I
a. Used 10 determine _all heiQhl:l..

b, Ustd 10 compul. ploTled waler suttac. protill:
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3 'l Vod" .1
TYPICAL SECTION

(STA.1022+31 TO STA 1014+99)

NOT TO SCALE

I I I Q IJc I K •.007 It. I "•.002 "STATlCN TO ST..).TICN SEC"nON SLOPE (chJ (ft.) n I dO I vel: n I Db I Vel

HYDRAULIC ELEMENTS FOR THE SEDIMENT BASIN

STATION ,TO STATION SECTION 0 Dc UPSTREAM O'o¥NSTREj,

[v..;'".,SLOPE
(chi WI d , d

1023+815 1023+40 Inlet chule 0.20 G8CO aries 3.7 10.9 8.4 6.4 .026
1023+40 1022+-40 SlIllinQ basin 0.0 '.9 8.4 6.4 8.4 6.2
1022+40 1022+31 Reverse slope -0..... 33333 Varies 8.4 6.2 3.8 10.2
1022+31 1018+29 Upper basin 0.0 3.• 10.2 2.2 5.2
1018+29 10/8+17 4' Drop 0.333333 2.2 5.2 3.0 8,2
1018+17 10/4+99 Middle basin 0.0 3.0 8.2 2.1 5.3 .027
1014+99 10104+67.28 10.57' Drop 0.333333 2.1 5.3 12.4 2.0

1014+67.2 1006+17 Main bosln 0.0005 10.2 3.1 ILl 2.7 .028
/006+17 1005+98 Reverse slope -0.333333 11.1 2.7 3.9 8.8
1005+98 999+93 Outler Ironslli 0.027851 3.9 8.8 19.4 9.a .014

•

•



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

~ ·f'[OOi)"cQ;.iiKoL D1STffitT
~im. 1_ .• '

I

§~P,-2:6~Lor L. \... ~'

CHENG' P&PM Ii
DEP I HYDRO I!
ADMIN LMGT
RNANCE FILE
C&O
ENGR

REMARKS

I

----.-----

Mr. Donald J. Rerick
Project Manager
Flood Control District of Maricopa County
3335 West Durango Street
Phoenix, Arizona 85009

Dear Mr. Rerick:

/vo 7e :
=-

l C; ~!>'fJ:e k
~// S/7..e

/l/oT /L

5el.

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,





DUPLICATE EFFECTIVE HEC-2 MODEL



HEC2 SIN: 1363000967 HMVersion:
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********************************************
.~'2 WATER SURFACE PROFILES

*"Sion 4.6.2; May 1991

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

*
*
*
*

9:11:04 *TIMESMAR96* RUN DATE

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

•
..............................................· .· .· ....
a .••

FULL MICRO-COMPUTER IMPLEMENTATION

..............................................· .

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

=============================
HA EST ADM E THO D S
=============================

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



T1 DUPLICATE EFFECTIVE MODEL FOR ECHO CANYON WASH
T2 FILE:FEMA100Y.HC2 10, 25, 50, 500, 100, &100 WI l' ENCROACHMENT
T3 10 YR STORMS
J1 -1 2 0 0 0 0 0 0 49.250 0
J2 1.0 0 0 0 0 0 0 0 0 0
.,.0 34.0 27.0 28.0 31.0 32.0 33.0 0 0 0

.05 0.05 0.05 0.10 0.3
QT 6.0 2000 3200 4600 18000 6600 6600 0 0 0
ET 10.4
X1 0.0 20 1135 4400
GR 52 1000 50 1135 48 1423 48 1475 49 1500
GR 49 1980 48 2230 47.5 2250 48 2270 50 2450
GR 50 3020 48.5 3050 50 3060 50 3575 48.5 3610
GR 50 3680 51 3740 51 4220 50 4350 52 4400
X1 0.02 13 1470 3660 1400 400 85
GR 58 1000 56 1370 54 1470 52 1730 50 1765
GR 50 2570 52 2575 54 2600 52 2760 50 2820
GR 50 3510 52 3660 54 3780
X1 0.230 11 1460 1900 320 900 1120
GR 62 1000 60 1180 58 1460 56 1500 54 1600
GR 53 1650 54 1685 56 1800 58 1900 60 2220
GR 62 2950
NC .16 .16 .05 .1 .3
QT 6 1900 3000 4200 14000 5900 5900
X1 0.37 14 1725 1810 850 1080 710
GR 70 1000 68 1270 66 1510 64 1555 62 1725
GR 60 1750 58 1762 58 1792 60 1810 62 1915
GR 64 2010 66 2255 68 2510 70 2850
X1 0.51 14 1922 1995 1020 600 800
GR 80 1000 70 1810 68 1870 66 1922 64 1930

I e.64 1976 66 1995 68 2105 70 2155 72 2440
G. 14 2840 76 3150 78 3380 80 3510
X1 0.71 10 1700 1775 700 800 1060
GR 80 1000 76 1660 74 1700 72 1712 70 1730
GR 72 1760 74 1775 76 1840 78 1920 80 2050
X1 0.93 12 1165 1240 1520 800 1150
GR 88 1000 86 1075 84 1145 82 1165 80 1175
GR 78 1200 80 1220 82 1230 84 1240 86 1260
GR 88 1520 90 1820
NC .08 .08 .05 .1 .3
X1 1.04 17 1590 1905 530 750 550
GR 100 1000 98 1030 96 1100 94 1345 92 1590
GR 90 1665 89 1730 90 1800 92.5 1905 93 2070
GR 94 2135 92 2400 92 2630 94 2840 96 2865
GR 98 2950 100 2990
EJ
T1 25 YEAR STORM
T3 25 YEAR STORM
J1 3 1 49.4
J2 2
T1 50 YEAR STORM
T3 50 YEAR STORM
J1 4 49.75
J2 3
T1 500 YEAR STORM

T~. 500 YEAR STORM
J~ 5 51.25
J2 4
T1 100 YEAR STORM
T3 100 YEAR STORM



6J1
J2 5
T1
T3
J1

~.6

100 YEAR STORM • ONE FOOT ENCROACHMENT
100 YEAR STORM 1· ENCHR

7

•

•

50.05

50.1
15



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

RU"l Date: 5MAR96

•
RU"l TiM: 9: 11:04 HMVersion: 6.52 Data File: FEMA100Y.HC2

THIS RUN EXECUTED 5MAR96

Page

9:11:04

HEC-2 WATER SURFACE PROFILES

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

T1 DUPLICATE EFFECTIVE MODEL FOR ECHO CANYON WASH
T2 FILE:FEMA100Y.HC2 10, 25, 50, 500, 100, &100 WI l' ENCROACHMENT
T3 10 YR STORMS

J1 ICHECK INQ NINV IDIR STRT METRIC HVINS Q WSEL FQ

-1 2 0 0 0 0 0 0 49.250 0

J2 NPROF IPLOT PRFVS XSECV XSECH FN ALLDC IBW CHNIM ITRACE

1.0 0 0 0 0 0 0 0 0 0

J3 VARIABLE CODES FOR SUMMARY PRINTOUT

1.0 34.0 27.0 28.0 31.0 32.0 33.0 0 0 0N. 0.05 0.05 0.05 0.10 0.3
QT 6.0 2000 3200 4600 18000 6600 6600 0 0 0
ET 10.4
X1 0.0 20 1135 4400
GR 52 1000 50 1135 48 1423 48 1475 49 1500
GR 49 1980 48 2230 47.5 2250 48 2270 50 2450
GR 50 3020 48.5 3050 50 3060 50 3575 48.5 3610
GR 50 3680 51 3740 51 4220 50 4350 52 4400

X1 0.02 13 1470 3660 1400 400 85
GR 58 1000 56 1370 54 1470 52 1730 50 1765
GR 50 2570 52 2575 54 2600 52 2760 50 2820
GR 50 3510 52 3660 54 3780

X1 0.230 11 1460 1900 320 900 1120
GR 62 1000 60 1180 58 1460 56 1500 54 1600
GR 53 1650 54 1685 56 1800 58 1900 60 2220
GR 62 2950

NC .16 .16 .05 .1 .3
QT 6 1900 3000 4200 14000 5900 5900
X1 0.37 14 1725 1810 850 1080 710
GR 70 1000 68 1270 66 1510 64 1555 62 1725
GR 60 1750 58 1762 58 1792 60 1810 62 1915GR. 64 2010 66 2255 68 2510 70 2850



Run Date: 5MAR96 Run Ti-.: 9:11:04 ,HMVersion: 6.52 Data File: FEMA100V.HC2 Page 2

• 0.51 14 1922 1995 1020 600 800
80 1000 70 1810 68 1870 66 1922 64 1930

GR 64 1976 66 1995 68 2105 70 2155 n 2440
GR 74 2840 76 3150 78 3380 80 3510

X1 0.71 10 1700 1775 700 800 1060
GR 80 1000 76 1660 74 1700 n 1712 70 1730
GR n 1760 74 1775 76 1840 78 1920 80 2050

X1 0.93 12 1165 1240 1520 800 1150
GR 88 1000 86 1075 84 1145 82 1165 80 1175
GR 78 1200 80 1220 82 1230 84 1240 86 1260
GR 88 1520 90 1820

Ne .08 .08 .05 .1 .3
X1 1.04 17 1590 1905 530 750 550
GR 100 1000 98 1030 96 1100 94 1345 92 1590
GR 90 1665 89 1730 90 1800 92.5 1905 93 2070
GR 94 2135 92 2400 92 2630 94 2840 96 2865
GR 98 2950 100 2990

•

•



Run Date: 5MAR96 Run Time: 9:11:04 HMVers;on: 6.52 Data File: FEMA100Y.HC2 Page 3

.ECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV
QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV

IME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST

*PROF 1

CCHV= 0.100 CEHV= 0.300
*SECNO 0.000

3265 DIVIDED FLOW

0.000 1.75 49.25 0.00 49.25 49.39 0.14 0.00 0.00 50.00
2000.0 0.0 2000.0 0.0 0.0 661.3 0.0 0.0 0.0 52.00

0.00 0.00 3.02 0.00 0.000 0.050 0.000 0.000 47.50 1243.00
0.023236 O. O. O. 0 0 a 0.00 1212.00 3645.00

*SECNO 0.020

3265 DIVIDED FLOW

3.'RNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 1.48

0.020 0.61 50.61 0.00 0.00 50.68 0.07 1.28 0.01 54.00
2000.0 0.0 2000.0 0.0 0.0 928.8 0.0 1.6 2.7 52.00

0.01 0.00 2.15 0.00 0.000 0.050 0.000 0.000 50.00 1754.40
0.010577 1400. 85. 400. 8 0 0 0.00 1570.74 3555.45

*SECNO 0.230

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 1.74

0.230 3.88 56.88 0.00 0.00 57.00 0.12 6.31 0.01 58.00
2000.0 0.0 2000.0 0.0 0.0 720.1 0.0 22.8 27.6 58.00

0.12 0.00 2.78 0.00 0.000 0.050 0.000 0.000 53.00 1482.32
0.003490 3~0. 1120. 900. 6 0 0 0.00 361.90 1844.21

CCNV= 0.100 CEHV= 0.300
*SECNO 0.370

3301 HV CHANGED MORE THAN NVINS

7185 MINIMUM SPECIFIC ENERGY

•



Run Date: 5MAR96 RU'\ Time: 9:11:04 HMVersion: 6.52 Data File: FEMA100Y.HC2 Page 4

tf.
CNO DEPTH CWSEL CRIWS WSELIC EG HV HL OLOSS L-BANIC ELEV

QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANIC ELEV
IME VLOB VCH VROB XNL XNCH XNR WiN ELMIN SSTA

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST

3720 CRITICAL DEPTH ASSUMED
0.370 3.71 61.71 61.71 0.00 62.79 1.08 5.11 0.29 62.00

1900.0 0.0 1802.1 97.9 0.0 210.7 76.6 31.3 32.3 60.00
0.15 0.00 8.55 1.28 0.000 0.050 0.160 0.000 58.00 1728.65

0.023406 850. 710. 1080. 3 8 0 0.00 171.02 1899.67

*SECNO 0.510

3301 HV CHANGED MORE THAN MVINS

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 2.43

0.510 4.81 68.81 0.00 0.00 69.16 0.34 6.30 0.07 66.00
1900.0 85.4 1637.9 176.7 104.4 324.6 208.1 39.4 36.1 66.00

0.20 0.82 5.05 0.85 0.160 0.050 0.160 0.000 64.00 1845.51
0.003968 1020. 800. 600. 6 0 0 0.00 279.90 2125.41

*.0.710

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 0.57

0.710 5.12 75.12 0.00 0.00 75.95 0.83 6.65 0.15 74.00
1900.0 8.8 1877.0 14.3 12.6 255.3 20.5 49.5 40.2 74.00

0.24 0.69 7.35 0.69 0.160 0.050 0.160 0.000 70.00 16n.51
0.012047 700. 1060. 800. 3 0 0 0.00 134.03 1811.54

*SECNO 0.930

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

0.930 6.40 84.40 0.00 0.00 84.91 0.51 8.93 0.03 82.00
1900.0 24.6 1875.3 0.2 30.9 325.1 0.8 58.1 43.6 84.00

0.29 0.80 5.n 0.23 0.160 0.050 0.160 0.000 78.00 1130.94
0.005401 1520. 1150. 800. 2 0 0 0.00 113.08 1244.02

CCHV= 0.100 CEHV= 0.300
*SECNO 1.040
7185 MINIMUM SPECIFIC ENERGY

•



RlI"l Date: 5MAR96 RlI"l Time: 9:11:04 HMVersion: 6.52 Data File: FEMA100Y.HC2 Page 5

.ECNO DEPTH CWSEl CRIWS WSElK EG HV HL OlOSS l-BANK ELEV
QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV

IME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA
SLOPE XLOBL XlCH XlOBR ITRIAl IDC ICONT CORAR TOPWID ENDST

3720 CRITICAL DEPTH ASSUMED
1.040 2.23 91.23 91.23 0.00 91.88 0.65 6.10 0.04 92.00

1900.0 0.0 1900.0 0.0 0.0 294.3 0.0 62.2 45.8 92.50
0.32 0.00 6.46 0.00 0.000 0.050 0.000 0.000 89.00 1618.78

0.034583 530. 550. 750. 12 22 0 0.00 232.98 1851.76

•

•



PROFILE FOR STREAM 10 YR STORMS

F~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 48. 58. 68. 78. 88. 98. 108. 118. 128. 138.
SECNO CUMDIS

0.00 o. I EL R
0.02 100. C E R L .

200. C IER L
300. C IE RLM •
400. C I ER LM.
500. C IE RLM.
600. C I ERL M
700. C I WERL.M
800. C I ERL. M .
900. C I EL. M

1000. C I ERL M

1100. C I EL M
1200. C I EL M

0.23 1300. C I WEL M

1400. C I EL M
1500. C I .EL M ·
1600. C I •WE M •
1700. C I • WE M•• 1800. C I. RWE M
1900. · C IRWE .M

0.37 2000. · .1 RWE · M
2100. · C .1 R WE M
2200. C • I R WE · M
2300. C . I RLWE • M
2400. C I RLE • M •
2500. C I RL E. M.
2600. C 1 RL E M
2700. C I L WE .M

0.51 2800. C 1 L.WE · M
2900. C 1 L. E · M
3000. C 1 L E · M
3100. C I .L WE · M
3200. C I. L E · M
3300. C I.LWE · M
3400. C I LWE · M
3500. C 1 LWE · M
3600. C .1 LWE · M
3700. C • 1 L E · M

0.71 3800. C · I LE • M
3900. C · I LWE. M
4000. C I LWE M
4100. C I LWE M
4200. C I LRWE M

• 4300. C I LRE M

4400. C I .LWE M .
4500. C I .L WE M .
4600. C I • LRWE M •
4700. C I. LRE M.



0.93

•1.04

•

•

4800. C
4900. C
5000. C
5100. C

5200. C
5300. • C
5400. •
5500. •

C.

I. L RE M.
I L WE M

.1 L E .M

• I L WE. M

I LWE M

I LE M
I. ER M.

• I EL • M



Run Date: 5MAR96 Run Time: 9:11:04 HMVersion: 6.52 Data File: FEMA100Y.HC2 Page 6

25 YEAR STORM
25 YEAR STORM

J1 ICHECK

J2 NPROF

2

•

•

INQ

3

IPLOT

NINV

PRFVS

IDIR

XSECV

STRT

XSECH

METRIC

FN

HVINS

1

ALLDC

Q

IBW

WSEL

49.4

CHNIM

FQ

ITRACE



Run Date: 5MAR96 Rl.Wl Time: 9:11:04 HMVersion: 6.52 Data File: FEMA100Y.HC2 Page 7

_CNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV
QL08 QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV

IME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA
SLOPE XL08L XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST

*PROF 2

CCHV= 0.100 CEHV= 0.300
*SECNO 0.000

3265 DIVIDED FLOW

0.000 1.90 49.40 0.00 49.40 49.62 0.22 0.00 0.00 50.00
3200.0 0.0 3200.0 0.0 0.0 846.8 0.0 0.0 0.0 52.00

0.00 0.00 3.18 0.00 0.000 0.050 0.000 0.000 47.50 1221.40
0.027519 O. O. O. 0 0 0 0.00 1261.60 3652.00

*SECNO 0.020 /

3265 DIVIDED FLOW

3."RNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 1.70

0.020 0.82 50.82 0.00 0.00 50.92 0.10 1.28 0.01 54.00
3200.0 0.0 3200.0 0.0 0.0 1280.7 0.0 2.1 2.8 52.00

0.01 0.00 2.50 0.00 0.000 0.050 0.000 0.000 50.00 1750.51
0.009500 1400. 85. 400. 4 0 0 0.00 1598.50 3572.10

*SECNO 0.230

1645 INT SEC ADDED BY RAISING SEC 0.23, -2.250 FT AND MULTIPLYING BY 33.956

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 1.94

1.010 1.39 52.14 0.00 0.00 52.16 0.02 1.23 0.01 55.75
3200.0 0.0 3200.0 0.0 0.0 2826.6 0.0 15.3 21.7 55.75

0.08 0.00 1.13 0.00 0.000 0.050 0.000 0.000 50.75 20719.24
0.002533 SO. 280. 225. 4 0 0 0.00 4293.08 25012.32

1645 INT SEC ADDED BY RAISING SEC

•
1.01, 0.750 FT AND MULTIPLYING BY 0.676



Run Date: 5MAR96 Run Time: 9:11:04 HMVersion: 6.52 Data File: FEMA100Y.HC2 Page 8

~CNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV
QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV

IME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST

1.020 1.49 52.99 0.00 0.00 53.02 0.03 0.86 0.00 56.50
3200.0 0.0 3200.0 0.0 0.0 2218.8 0.0 31.5 45.7 56.50

0.13 0.00 1.44 0.00 0.000 0.050 0.000 0.000 51.50 14223.48
0.003764 80. 280. 225. 2 0 0 0.00 3154.15 173n.63

1645 INT SEC ADDED BY RAISING SEC 1.02. 0.750 FT AND MULTIPLYING BY 0.522

1.030 1.84 54.09 0.00 0.00 54.14 0.05 1.12 0.00 57.25
3200.0 0.0 3200.0 0.0 0.0 1819.3 0.0 44.5 62.6 57.25

0.18 0.00 1.76 0.00 0.000 0.050 0.000 0.000 52.25 7687.92
0.004243 80. 280. 225. 3 0 0 0.00 2100.79 9788.71

1645 INT SEC ADDED BY RAISING SEC 1.03. 0.750 FT AND MULTIPLYING BY 0.083

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE. KRATIO = 0.37

••230 3.14 56.14 56.10 0.00 56.87 0.73 2.52 0.20 58.00
3200.0 0.0 3200.0 0.0 0.0 467.4 0.0 51.8 70.3 58.00

0.19 0.00 6.85 0.00 0.000 0.050 0.000 0.000 53.00 1497.38
0.030602 80. 280. 225. 9 14 0 0.00 309.16 1806.54

CCHV= ' 0.100 CEHV= 0.300
·SECNO 0.370

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE. KRATIO = 2.36

0.370 6.03 64.03 0.00 0.00 64.46 0.43 7.56 0.03 62.00
3000.0 115.7 2389.1 495.2 175.5 407.7 416.5 65.8 . n.7 60.00

0.23 0.66 5.86 1.19 0.160 0.050 0.160 0.000 58.00 1554.27
0.004831 850. 710. 1080. 5 0 0 0.00 459.68 2013.95

·SECNO 0.510
0.510 4.88 68.88 0.00 0.00 69.70 0.82 5.12 0.12 66.00

3000.0 139.7 2572.5 287.8 109.4 329.3 216.6 80.3 84.4 66.00
0.26 1.28 7.81 1.33 0.160 0.050 0.160 0.000 64.00 1843.57

0.009328 1020• 800. 600. 3 0 0 0.00 283.45 2127.02

•



Run Date: SMAR96 Run Time: 9:11:04 HMVersion: 6.52 Data File: FEMA100Y.HC2 Page 9

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

.ME QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV
VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST

·SECNO 0.710
0.710 6.88 76.88 0.00 0.00 n.59 0.71 7.89 0.01 74.00

3000.0 112.5 2742.5 145.0 138.6 386.8 137.4 94.2 90.4 74.00
0.30 0.81 7.09 1.06 0.160 0.050 0.160 0.000 70.00 1515.19

0.006440 700. 1060. SOO. 4 0 0 0.00 359.91 1875.10

·SECNO 0.930
0.930 7.06 85.06 0.00 0.00 85.99 0.92 8.33 0.06 82.00

3000.0 67.4 2929.5 3.2 61.4 375.3 5.7 109.1 97.7 84.00
0.35 1.10 7.81 0.55 0.160 0.050 0.160 0.000 78.00 1107.54

0.008172 1520. 1150. 800. 2 0 0 0.00 143.16 1250.70

CCHV= 0.100 CEHV= 0.300
·SECNO 1.040

3265 DIVIDED FLOW

3WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 0.66

1.040 3.04 92.04 91.73 0.00 92.58 0.54 6.55 0.04 92.00
3000.0 0.0 2996.7 3.3 0.1 509.5 10.3 115.2 102.5 92.50

0.37 0.20 5.88 0.32 0.080 0.050 0.080 0.000 89.00 1584.61
0.018981 530. 550. 750. 7 18 0 0.00 541.69 2634.62

".



PROFILE FOR STREAM 25 YEAR STORM

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

ELEVATION 48. 58. 68. 78. 88. 98. 108. 118. 128. 138.
SEeNO ctN>IS

0.00 O. I EL R
0.02 100. e E R L .

200. e IE RL M.
300. e IE RL .M

1.01 400. e I E L • M
500. e IE L. M
600. e IE L. M

1.02 700. e IWE L. M
800. C I E L. M

900. C IE L M
1.03 1000. e I E L M

1100. C IWEL M
1200. e I WEL M

0.23 1300. . I E.L M
1400. .C I EL M
1500. C I .WE M .
1600. C I .RWE M•
1700. C I • RWE M.

• 1800. C I. RLWE M
1900. C I R LWE .M

0.37 2000. C .1 R L E . M
2100. C .1 R L WE • M
2200. C .IRLE. M
2300. c . I RL WE. N
2400. C I RL WE M •
2500. C I RL E M.
2600. C I RL WE M
2700. C I L .WE .M

0.51 2800. C I L.WE · M
2900. C I L. WE · M
3000. C I L WE · M
3100. C I .L E · M
3200. C I. L WE · M
3300. C I. L WE · M
3400. C I L WE · M
3500. C I L E · M
3600. C •I LWE. M
3700. C • I L WE. M

0.71 3800. C · I LWE M
3900. C · I L WEM
4000. C I L .WE M
4100. C I L. E M
4200. C I LR WE M
4300. e I LR WE M• 4400. C I .LR E M .
4500. C I .L RWE M .
4600. C I.LRWEM.
4700. C I. LR WE M.



4800. C I. L REM.
4900. C 1 L RWE M

0.93 5000. C .1 L RE .M
51.00. C . 1 L RWE M
5200. C 1 LWE M• 5300. · C 1 LWE M
5400. · C. I. LE M.

1.04 5500. · • 1 CE . M

•



RU'l Date: 5MAR96 RU'l Time: 9:11:04 HMVersion: 6.52 Data File: FEMA100Y.HC2 Page 10

50 YEAR STORM
50 YEAR STORM

J1 ICHECK INQ NINV IDIR STRT METRIC HVINS Q WSEL FQ

4
MULTIPLE PROFILE RUN WITH INTERPOlATED CROSS SECTIONS

49.75

J2 NPROF

3

•

•

IPLOT PRFVS XSECV XSECH FN ALLOC IBW CHNIM ITRACE



Rill Date: 5MAR96 Rill Time: 9:11 :04 HMVersion: 6.52 Data File: FEMA100Y.HC2 Page 11

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV.ME QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV
VLOB VCH VROB XNL XNCH XNR WiN ELMIN SSTA

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST

*PROF 3

CCHV= 0.100 CEHV= 0.300
*SECNO 0.000

3265 DIVIDED FLOW

0.000 2.25 49.75 0.00 49.75 49.94 0.19 0.00 0.00 50.00
4600.0 0.0 4600.0 0.0 0.0 1308.6 0.0 0.0 0.0 52.00

0.00 0.00 3.52 0.00 0.000 0.050 0.000 0.000 47.50 1171.00
0.014982 o. O. o. 0 0 0 0.00 1377.33 3668.33

*SECNO 0.020

3265 DIVIDED FLOW

0.020 0.95 50.95 0,00 0.00 51.10 0.15 1.15 0.00 54.00
flO.o 0.0 4600.0 0.0 0.0 1479.5 0.0 2.7 2.9 52.00

.01 0.00 3.11 0.00 0.000 0.050 0.000 0.000 50.00 1748.34
0.012293 1400. 85. 400. 4 0 0 0.00 1613.97 3581.38

*SECNO 0.230

1645 INT SEC ADDED BY RAISING SEC 0.23, -2.250 FT AND MULTIPLYING BY 29.384

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 2.21

1.010 1.67 52.42 0.00 0.00 52.45 0.03 1.34 0.01 55.75
4600.0 0.0 4600.0 0.0 0.0 3616.1 0.0 19.1 22.9 55.75

0.07 0.00 1.27 0.00 0.000 0.050 0.000 0.000 50.75 17650.88
0.002528 80. 280. 225. 4 0 0 0.00 4603.65 22254.52

1645 INT SEC ADDED BY RAISING SEC 1.01, 0.750 FT AND MULTIPLYING BY 0.678

1.020 1.78 53.28 0.00 0.00 53.32 0.04 0.86 0.00 56.50
4600.0 0.0 4600.0 0.0 0.0 2809.6 0.0 39.7 48.5 56.50

0.12 0.00 1.64 0.00 0.000 0.050 0.000 0.000 51.50 12179.45
0.003849 80. 280. 225. 2 0 0 0.00 3357.88 15537.33

•



Run Date: 5MAR96 Run Time: 9:11:04 HMVersion: 6.52 Data File: FEMA100Y.HC2 Page 12

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

.ME QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV
VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST

1645 INT SEC ADDED BY RAISING SEC 1.02, 0.750 FT AND MULTIPLYING BY 0.525

1.030 2.18 54.43 0.00 0.00 54.49 0.06 1.17 0.01 57.25
4600.0 0.0 4600.0 0.0 0.0 2266.4 0.0 56.1 66.4 57.25

0.15 0.00 2.03 0.00 0,,000 0.050 0.000 0.000 52.25 6662.05
0.004512 80. 280. 225. 3 0 0 0.00 2210.94 8872.99

1645 INT SEC ADDED BY RAISING SEC 1.03, 0.750 fT AND MULTIPLYING BY 0.096

7185 MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED

0.230 3.55 56.55 56.55 0.00 57.45 0.91 2.64 0.25 58.00
4600.0 0.0 4600.0 0.0 0.0 602.5 0.0 65.3 74.6 58.00

0.16 0.00 7.63 0.00 0.000 0.050 0.000 0.000 53.00 1489.03
0.030586 80. 280. 225. 6 14 0 0.00 338.38 1827.42

C. 0.100 CEHV= 0.300
* 0.370

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO ~ 2.28

0.370 6.81 64.81 0.00 0.00 65.30 0.49 7.81 0.04 62.00
4200.0 298.8 3088.0 813.2 314.4 473.6 611.2 84.7 83.6 60.00

0.21 0.95 6.52 1.33 0.160 0.050 0.160 0.000 58.00 1536.85
0.004901 850. 710. 1080. 5 0 0 0.00 571.96 2108.81

*SECNO 0.510
0.510 5.67 69.67 0.00 0.00 70.64 0.97 5.19 0.14 66.00

4200.0 274.3 3387.9 537.7 180.4 386.7 328.1 104.9 91.5 66.00
0.23 1.52 8.76 1.64 0.160 0.050 0.160 0.000 64.00 1819.98

0.009469 1020. 800. 600. 3 0 0 0.00 326.70 2146.68

*SECNO 0.710
0.710 7.72 77.72 0.00 0.00 78.56 0.84 7.91 0.01 74.00

4200.0 326.6 3573.1 300.4 353.1 450.1 236.1 124.5 99.4 74.00
0.28 0.92 7.94 1.27 0.160 0.050 0.160 0.000 70.00 1376.09

0.006599 700. 1060. 800. 4 0 0 0.00 532.74 1908.83

•



Run Date: 5MAR96 Run Ti_: 9:11:04 HMVersion: 6.52 Data File: FEMA100Y.HC2 Page 13

SECNO DEPTH CWSEL CRIWS WSELIe EG HV HL OLOSS L-BANIe ELEV.ME QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV
VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST

·SECNO 0.930
0.930 8.06 86.06 0.00 0.00 87.24 1.18 8.58 0.10 82.00

4200.0 175.0 4006.3 18.7 135.6 449.6 21.5 147.3 110.1 84.00
0.31 1.29 8.91 0.87 0.160 0.050 0.160 0.000 78.00 1072.70

0.008368 1520. 1150. 800. 3 0 0 0.00 195.27 1267.97

CCHV= 0.100 CEHV= 0.300
·SECNO 1.040

3265 DIVIDED FLOW

1.040 3.61 92.61 0.00 0.00 93.09 0.48 5.78 0.07 92.00
4200.0 22.1 3918.7 259.2 22.8 683.4 186.5 157.2 117.4 92.50

0.34 0.97 5.73 1.39 0.080 0.050 0.080 0.000 89.00 1515.28
0.013258 530. 550. 750. 4 0 0 0.00 800.88 2694.05

•

•



PROFILE FOR STREAM 50 YEAR STORM

~D POINTS (BY PRIORITY) E-ENERGY,V-VATER SURFACE,I-INVERT,C·CRITICAL V.S.,L-LEFT BANK,R-RIGHT BANK,M-LOVER END STA

ELEVATION 48. 58. 68. 78. 88. 98. 108. 118. 128. 138.
SECNO CUMDIS

0.00 o. I EL R
0.02 100. e V!RL .

200. e IE RL M.
300. e I E RL .M

1.01 400. e I E L • M
500. e IE L. M
600. e I E L. M

1.02 700. e I E L. M
800. e I E L. M
900. e I E L M

1.03 1000. e I E L M
1100. e I E L M
1200. e I V!L M

0.23 1300. . I V!L M
1400. .e I V! M
1500. e I .V! M .
1600. e I .RLE M •
1700. e I • RLE M.

• 1800. e I. RL E M
1900. e I R L V! .M

0.37 2000. C .IILV!. M
2100. e .1 R L E • M
2200. C • I I L E. M
2300. e . I IL WE M
2400. e I IL E M•
2500. e I RL V! M.
2600. e I IL .V! M
2700. e I L • E .M

0.51 2800. e I L. V! · M
2900. e I L. V! · M
3000. e I L V! · M
3100. e I .L V! · M
3200. e I. L V! · M
3300. e I. L V! · M
3400. e I L V!. M
3500. C I L V!. M
3600. C .1 L WE. M
3700. e • I L V! M

0.71 3800. e · I L V!M
3900. e · I L .VEN
4000. e I L • V!M
4100. e I L. V! M
4200. e I lR V!M
4300. e I LR WEN• 4400. e I .LR WEN .
4500. e I .l I V!M .
4600. e I • LR V!M.
4700. e I. LR YEM.



4800. C I. L R W E.
4900. C 1 L R WEM

0.93 5000. C .1 L R WEM
5100. C . 1 L R WE M
5200. C 1 L RWE M• 5300. C 1 LRWE M
5400. C I. LWE M.

1.04 5500. C • 1 WE . M

•

•



Run Date: SMAR96 Run Time: 9:11:04 HMVersion: 6.52 Data File: FEMA100Y.HC2 Page 14

500 YEAR STORM
500 YEAR STORM

J1 I CHECK INQ NIlIV 10lR STRT METRIC HVINS Q WSEL FQ

5
MULTIPLE PROFILE RUN WITH INTERPOlATED CROSS SECTIONS

51.25

J2 NPROF

4

•

•

IPLOT PRFVS XSECV XSECH FN ALLOC 18" CHNIM ITRACE



Run Date: 5MAR96 Run Time: 9:11:04 HMVersion: 6.52 Data File: FEMA100Y.HC2 Page 15

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

eME QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV
VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST

*PROF 4

CCHV= 0.100 CEHV= 0.300
*SECNO 0.000

0.000 3.75 51.25 0.00 51.25 51.44 0.19 0.00 0.00 50.00
18000.0 99.3 17900.7 0.0 52.7 5126.5 0.0 0.0 0.0 52.00

0.00 1.88 3.49 0.00 0.050 0.050 0.000 0.000 47.50 1050.63
0.007507 o. o. o. 0 0 0 0.00 3330.63 4381.25

*SECNO 0.020

3265 DIVIDED FLOW

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 0.69

0.020 1.97 51.97 0.00 0.00 52.47 0.49 0.94 0.09 54.00
.0.0 0.0 18000.0 0.0 0.0 3196.6 0.0 9.0 6.2 52.00

.00 0.00 5.63 0.00 0.000 0.050 0.000 0.000 50.00 1730.44
0.015982 1400. 85. 400. 3 0 0 0.00 1741.89 3658.13

*SECNO 0.230

1645 INT SEC ADDED BY RAISING SEC 0.23, -2.250 FT AND MULTIPLYING BY 13.846

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 2.23

1.010 3.39 54.14 0.00 0.00 54.22 0.09 1.72 0.04 55.75
18000.0 0.0 18000.0 0.0 0.0 7572.4 0.0 43.6 26.4 55.75

0.04 0.00 2.38 0.00 0.000 0.050 0.000 0.000 50.75 7817.72
0.003218 SO. 2SO. 225. 4 0 0 0.00 4523.23 12340.94

1645 INT SEC ADDED BY RAISING SEC 1.01, 0.750 FT AND MULTIPLYING BY 0.691

1.020 3.65 55.15 0.00 0.00 55.28 0.14 1.05 0.01 56.50
18000.0 0.0 18000.0 0.0 0.0 6084.7 0.0 87.5 51.5 56.50

0.06 0.00 2.96 0.00 0.000 0.050 0.000 0.000 51.50 5658.43
0.004386 SO. 2SO. 225. 2 0 0 0.00 3302.33 8960.76

•



Run Date: 5MAR96 RU"l Time: 9:11 :04 HMVersion: 6.52 Data File: FEMA100Y.HC2 Page 16

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

_ME
QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV
VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST

1645 INT SEC ADDED BY RAISING SEC 1.02, 0.750 FT AND MULTIPLYING BY 0.552

1.030 4.26 56.51 0.00 0.00 56.76 0.24 1.44 0.03 57.25
18000.0 0.0 18000.0 0.0 0.0 4548.9 0.0 121.6 68.7 57.25

0.08 0.00 3.96 0.00 0.000 0.050 0.000 0.000 52.25 3507.93
0.006127 SO. 2SO. 225. 2 0 0 0.00 2050.65 5558.58

1645 INT SEC ADDED BY RAISING SEC 1.03, 0.750 FT AND MULTIPLYING BY 0.189

3301 HV CHANGED MORE THAN HVINS

7185 MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED

0.230 6.32 59.32 59.32 0.00 60.77 1.45 2.69 0.36 58.00
18000.0 360.7 17227.1 412.2 121.2 1746.4 138.5 142.4 77.4 58.00

0.09 2.98 9.86 2,98 0.050 0.050 0.050 0.000 53.00 1275.81

• 7536 SO. 2SO• 225. 4 14 0 0.00 834.69 2110.50

CCHV= 0.100 CEHV= 0.300
*SECNO 0.370

0.370 10.07 68.07 0.00 0.00 68.89 0.83 8.06 0.06 62.00
14000.0 2241.0 7404.3 4354.7 1254.8 750.5 2245.8 205.7 99.5 60.00

0.13 1.79 9.87 1.94 0.160 0.050 0.160 0.000 58.00 1261.23
0.006071 850. 710. 1080. 3 0 0 0.00 1259.80 2521.04

*SECNO 0.510
0.510 9.38 73.38 0.00 0.00 74.71 1.33 5.67 0.15 66.00

14000.0 2195.8 7977.4 3826.8 1057.4 657.8 1789.8 273.5 120.7 66.00
0.15 2.08 12.13 2.14 0.160 0.050 0.160 0.000 64.00 1536.19

0.008937 1020. SOO. 600. 2 0 0 0.00 1179.88 2716.07

*SECNO 0.710
3280 CROSS SECTION 0.71 EXTENDED 1.07 FEET

0.710 11.07 81.07 0.00 0.00 82.21 1.13 7.48 0.02 74.00
14000.0 4050.4 7896.5 2053.1 2271.0 701.5 990.0 342.3 140.4 74.00

0.19 1.78 11.26 2.07 0.160 0.050 0.160 0.000 70.00 1000.00
0.007341 700. 1060. 800. 4 0 0 0.00 1050.00 2050.00

•



1645 INT SEC ADDED BY RAISING SEC 1.01, 5.500 FT AND MULTIPLYING BY 1.634

94.03
3536.3

2.94
375.

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

I 3no CRITICAL DEPTH ASSUMED
1.040 5.03 94.03

14000.0 599.4 9864.3
0.27 2.37 8.n

0.015666 265. 275.

•

0.00
252.7
0.080

20

94.90
1131.0
0.050

11

0.87
1202.8
0.080

o

0.79
500.8
0.000
0.00

0.23
183.2
89.00

1499.19

92.00
92.50

1341.19
2840.39



PROFILE FOR STREAM 500 YEAR STORM

1IIIIr0 POINTS (BY PRIORITY) E·ENERGY,W-~TER SURFACE,I-INVERT,C-CRITICAL W.S.,L-LEFT BANK,R-RIGHT BANK,M-LOWER END STA

ELEVATION 41. 58. 68. 78. 88. 98. 108. 118. 128. 138.
SECNO CUIIHS

0.00 O. I LER
0.02 100. C IWE L .

200. C I WEL M.
300. C 1 ERL .M

1.01 400. C I EL • M
500. C I E L. M
600. C 1 E L. M

1.02 700. C I EL. M
800. C I EL. M
900. C 1 EL M

1.03 1000. C I El M
1100. C I WE M
1200. C 1 LWE M

0.23 1300. . 1 .LWE M
1400. . C I .L WE M
1500. C I .RlW EM ·
1600. C I .Rl WEM.
1700. C 1 • RL WE!:'.

• 1800. C I. RL WEM
1900. C I R L WEM

0.37 2000. C .1 R L .E M
2100. C .1 R L .WE M
2200. C • 1 R L .WEM
2300. C . I RL · WEM
2400. C I Rl · WE M•
2500. C I Rl · WE M.
2600. C I RL • WE M
2700. C I l • WE .M

0.51 2800. C I L. WE · N
2900. C I l. WE. N
3000. C I l " E. N
3100. C 1 .L WE. M
3200. C I. L WE M
3300. C I. L WEM
3400. C 1 l WEN
3500. C I L .WEN
3600. C .1 L .WE
3700. C • I L • WME

0.71 3800. C · I L · MWE
3900. C · I l · MWE
4000. C I L • MWE
4100. C I L. MWE .
4200. C I lR NWE.
4300. C I LR MWE.• 4400. C I .LR MWE
4500. C . I .L R M'I.E
4600. C I • LR M'I E
4700. · C I. LR M.WE



0.93

1.01•1.04

•

•

4800. •
4900. •
5000. •
5100. •
5200. C
5300. C
5400. •
5500. •

C

.C

I.C L R M.W E

J LR CMWE

.1 L R .M W E

. I LR. M\iIE

I LR EM.

I.LR E M.
I LR WE .M

• I L E • M



Run Date: 5MAR96 Run Tfme: 9:11:04 HMVersfon: 6.52 Data File: FEMA100Y.HC2 Page 18

100 YEAR STORM
100 YEAR STORM

J1 ICHECK INQ NINY IDIR STRT METRIC HYINS Q WSEL FQ

6
MULTIPLE PROFILE RUN WITH INTERPOLATED CROSS SECTIONS

50.05

J2 NPROF

5

•

•

IPLOT PRFYS XSECV XSECH FN ALLDC IBW CHNIM ITRACE



Rl6\ Date: 5MAR96 Rl6\ Time: 9:11:04 HMVersion: 6.52 Data File: FEMA100Y.HC2

SECNO DEPTH CWSEL CRIWS WSELK EG HV HL OLOSS L-BANK ELEV.ME QLOB QCH QROI ALOB ACH AROB VOL TWA R-BANK ELEV
VLOB VCH VIOl XNL XNCH XNR WTN ELMIN SSTA

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST

*PROF 5

CCHV= 0.100 CEHV= 0.300
*SECNO 0.000

3265 DIVIDED FLOW

0.000 2.55 50.05 0.00 50.05 50.26 0.21 0.00 0.00 50.00
6600.0 0.0 6600.0 0.0 0.1 1790.8 0.0 0.0 0.0 52.00

0.00 0.05 3.69 0.00 0.050 0.050 0.000 0.000 47.50 1131.63
0.024714 o. o. O. 0 0 0 0.00 2559.13 4351.25

*SECNO 0.020

3265 DIVIDED FLOW

3WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 1.66

0.020 1.29 51.29 0.00 0.00 51.45 0.16 1.19 0.00 54.00
6600.0 0.0 6600.0 0.0 0.0 2039.9 0.0 3.7 4.2 52.00

0.01 0.00 3.24 0.00 0.000 0.050 0.000 0.000 50.00 1742.35
0.008983 1400. 85. 400. 4 0 0 0.00 1656.81 3607.08

*SECNO 0.230

1645 INT SEC ADDED BY RAISING SEC 0.23, -2.250 FT AND MULTIPLYING BY 21.529

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATiO = 1.70

1.010 2.05 52.SO 0.00 0.00 52.84 0.04 1.38 0.01 55.75
6600.0 0.0 6600.0 0.0 0.0 4092.7 0.0 23.4 23.1 55.75

0.06 0.00 1.61 0.00 0.000 0.050 0.000 0.000 50.75 12792.00
0.003095 SO. 280. 225. 3 0 0 0.00 4249.44 17041.44

Page 19

1645 INT SEC ADDED BY RAISING SEC

•
1.01, 0.750 FT AND MULTIPLYING BY 0.682



Run Date: 5MAR96 Run Time: 9:11:04 HMVersion: 6.52 Data File: FEMA100Y.HC2 Page 20

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

'.ME
QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV
VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST

1.020 2.25 53.75 0.00 0.00 53.81 0.06 0.96 0.01 56.50
6600.0 0.0 6600.0 0.0 0.0 3436.1 0.0 47.6 47.2 56.50

0.10 0.00 1.92 0.00 0.000 0.050 0.000 0.000 51.50 8889.55
0.003847 SO. 2SO. 225. 2 0 0 0.00 3230.63 12120.18

1645 INT SEC ADDED BY RAISING SEC 1.02, 0.750 FT AND MULTIPLYING BY 0.534

1.030 2.69 54.94 0.00 0.00 55.04 0.09 1.21 0.01 57.25
6600.0 0.0 6600.0 0.0 0.0 2685.0 0.0 67.3 64.3 57.25

0.13 0.00 2.46 0.00 0.000 0.050 0.000 0.000 52.25 5039.12
0.004929 SO. 280. 225. 2 0 0 0.00 2099.97 7139.09

1645 INT SEC ADDED BY RAISING SEC 1.03, 0.750 FT AND MULTIPLYING BY 0.128

7185 MINIMUM SPECIFIC ENERGY
3720 CRITlCAL DEPTH ASSUMED

.230 4.07 57.07 57.07 0.00 58.16 1.08 2.78 0.30 58.00
, "0.0 0.0 6600.0 0.0 0.0 789.7 0.0 78.5 72.3 58.00

0.14 0.00 8.36 0.00 0.000 0.050 0.000 0.000 53.00 1478.54
0.029316 SO. 2SO. 225. 4 14 0 0.00 375.11 1853.65

CCHY= 0.100 CEHY= 0.300
*SECNO 0.370

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRAlIO = 2.15

0.370 7.67 65.67 0.00 0.00 66.23 0.57 8.02 0.05 62.00
5900.0 593.5 3982.7 1323.8 484.4 546.6 913.0 105.4 83.1 60.00

0.18 1.23 7.29 1.45 0.160 0.050 0.160 0.000 58.00 1517.52
0.005055 850. 710. 1080. 5 0 0 0.00 696.51 2214.04

*SECNO 0.510
0.510 6.58 70.58 0.00 0.00 71.71 1.13 5.31 0.17 66.00

5900.0 517.5 4438.9 943.6 294.3 453.2 496.4 133.4 93.2 66.00
0.20 1.76 9.79 1.90 0.160 0.050 0.160 0.000 64.00 1763.16

0.009578 1020. 800. 600. 2 0 0 0.00 474.25 2237.41

•



Run Date: 5MAR96 Run TiM: 9:11:04 HMVersion: 6.52 Data File: FEMA100Y.HC2 Page 21

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

.ME
QlOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV
VlOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA

SLOPE XlOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST

*SECHO 0.710
0.710 8.63 78.63 0.00 0.00 79.56 0.93 7.83 0.02 74.00

5900.0 782.5 4551.6 565.8 717.8 518.6 380.0 161.4 104.1 74.00
0.24 1.09 8.78 1.49 0.160 0.050 0.160 0.000 70.00 1225.38

0.006678 700. 1060. 800. 4 0 0 0.00 735.83 1961.21

*SECNO 0.930
0.930 9.13 87.13 86.03 0.00 88.59 1.46 8.87 0.16 82.00

5900.0 412.2 5377.6 110.2 255.7 529.8 125.6 196.9 119.9 84.00
0.28 1.61 10.15 0.88 0.160 0.050 0.160 0.000 78.00 1032.61

0.008725 1520. 1150. SOO. 6 11 0 0.00 374.32 1406.94

CCHV= 0.100 CEHV= 0.300
*SECNO 1.040

,
1645 INT SEC ADDED BY RAISING SEC 1.04, -5.500 FT AND MULTIPLYING BY 0.609

3WV CHANGED MORE THAN HVINS

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 2.10

1.010 6.15 89.65 0.00 0.00 89.79 0.14 1.06 0.13 86.50
5900.0 470.0 3354.3 2075.7 370.7 904.3 1376.4 209.8 125.1 87.00

0.31 1.27 3.71 1.51 0.080 0.050 0.080 0.000 83.50 1124.26
0.001974 265. 275. 375. 4 0 0 0.00 1005.72 2129.98

1645 INT SEC ADDED BY RAISING SEC

3265 DIVIDED FLOW

1.01, 5.500 FT AND MULTIPLYING BY 1.641

92.SO
513.7
1.88
375•

3685 20 TRIALS ATTEMPTED WSEl,CWSEL
3693 PROBABLE MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASstIED

1.040 3.SO 92.SO
5900.0 53.5 5332.9

0.32 1.37 7.18
0.018633 265. 275.

•
0.00
38.9

0.080
20

93.53
742.4
0.050

11

0.73
273.4
0.080

o

1.33
223.3
0.000
0.00

0.18
132.4
89.00

930.05

92.00
92.50

1492.35
2713.70



PROFILE FOR STREAM 100 YEAR STORM

I~: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 48. 58. 68. 78. 88~ 98. 108. 118. 128. 138.
SECNO CUll)IS

0.00 o. I E R
0.02 100. C IER L .

200. C IE RL M.
300. C I E RL .M

1.01 400. e I E L • M
500. C I E L. M
600. C I E L. M

1.02 700. C I E L. M

SOO. C I E L. M
900. C I E L M

1.03 1000. e I WE L M
1100. C I WEL M

1200. e I WE M
0.23 1300. . I WE M

1400. • C I .WE M
1500. e I .RWE M .
1600. e I .RLWE M•
1700. e I .RLWE M.

~
1SOO. e I. RL E M
1900. e I R L E .M

0.37 2000. e ~I R L WE. M

2100. e .1 R L E. M

2200. e • I R L WE M
2300. e . I RL WE M

2400. e I RL .E M •
2500. C I RL .WE M.
2600. C I RL • WE M
2700. C I L • WE .M

0.51 2800. C I L. WE · M
2900. C I L. WE · M

3000. C I L WE · M

3100. e I .L WE · M
3200. C I. L WE · M

3300. C J. L WE. M
3400. c I L WE. M
3500. C I L WE. M
3600. C .1 L WE M
3700. C • I L WEM

0.71 3800. C · I L .WEN
3900. C · I L .WE
4000. e I L • WE
4100. C I L. WEN

4200. e I LR WE
4300. e I LR WE• 4400. e I .LR WE .
4500. C I .L R \IE •

4600. • C I • LR WE.
4700. e J. LR WE.



4800. · C I. L R WE
4900. · 1 LCR WME

0.93 5000. · .1 L R CWE
5100. · C . . 1 L R .WEM

1.01 5200. C 1 LR E M .• 5300. C 1 .LRWE M.
5400. · C 1 LWE .M

1.04 5500. · • 1 WE . M

•

•



Run Date: 5MAR96 Run Time: 9:11:04 HMVersion: 6.52 Data File: FEMA100Y.HC2 Page 22

T1• 100 YEAR STORM· ONE FOOT ENCROACHMENT
100 YEAR STORM l' ENCHR

J1 ICHECK INQ NINV IDIR STRT METRIC HVINS Q WSEL FQ

7
MUlTIPLE PROfiLE RUN WITH INTERPOLATED CROSS SECTIONS

1 50.1

J2 NPROF

6

•

•

IPLOT PRFVS XSECV XSECH FN ALLDC IBW CHNIM ITRACE

15



RI.I"l Date: SMAR96 RI.I"l Tille: 9:11 :04 HMVersion: 6.52 Data File: FEMA100Y.HC2 Page 23

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

elME
QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV
VLOB VCH WOB XNL XNCH XNR WTN ELMIN SSTA

SLOPE XLOBL XLCH XLOBR JTRIAL IDC ICONT CORAR TOPWID ENDST

·PROF 6

CCHV= 0.100 CEHV= 0.300
·SECNO 0.000
2800 NAT Q1= 131.20 WSElK= 49.25 ENC Q1= 632.91 WSEL=
NAT Q1= 633. RATIOS LOB, CH, ROB= 0.0002 0.9998 0.0000 WSEL=

50.25 RATIO= -3.8239
50.25

3265 DIVIDED FLOW

•
50.00
52.00

1135.00
4352.50

0.00
0.0

47.50
2566.50

0.000
0.00
0.0

0.000
0.00

TARGET=
0.18
0.0

0.000
o

4400.0 TYPE= 4
49.25 50.28

0.0 1918.8
0.000 0.050

o 0

1135.0
0.00
0.0

0.00
O.

3470 ENCROACHMENT STATIONS:
0.000 2.60 50.10

6600.0 0.0 6600.0
0.00 0.00 3.44

0.019743 O. O.

FLOW DISTRIBUTION FOR SECNO=

S. 1135. 4400.
PER Q= 100.0

AREA= 1918.8
VEL= 3.4

DEPTH;;; 0.7

0.0(1 CWSEL= 50.10

·SECNO 0.020
2800 NAT Q1= 194.47 WSELK= 50.61 ENCQ1= 1006.03 WSEL=
NAT Q1= 1006. RATIOS LOB, CH, ROB= 0.0000 1.0000 0.0000 WSEL=

51.61 RATIO= -4.1732
51.61

3265 DIVIDED FLOW

3302 WARNING: CONVEYANce CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATJO = 1.42

3470 ENCROAC_NT STATlONS= 1470.0 3660.0 TYPE= 4 TARGET= 0.000
0.020 1.26 51.26 0.00 50.61 51.43 0.17 1.14 0.00 54.00

6600.0 0.0 6600.0 0.0 0.0 1988.2 0.0 3.8 4.1 52.00
0.01 0.00 3.32 0.00 0.000 0.050 0.000 0.000 50.00 1742.89

0.009755 1400• 85. 400. 4 0 0 0.00 1652.90 3604.74

•



Run Date: 5MAR96 RU"I Time: 9:11:04 HMVersion: 6.52 Data File: FEMA100Y.HC2 Page 24

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

eME QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV
VLOB VCH VROB XNL XNCH XNR WiN ELMIN SSTA

SLOPE XLOBL XLCH XL08R ITRIAL IDC ICONT CORAR TOPWID ENDST

FLOW DISTRIBUTION FOR SECNO- 0.02 CWSEL= 51.26

STA=
PER Q=

AREA:
VEL=

DEPTH=

1743. 3660.
100.0

1988.2
3.3
1.2

*SECNO 0.230
2800 NAT Q1= 338.54 WSELK= 56.88 ENC Q1= 625.14 WSEL=
NAT Q1= 625. RATIOS LOB, CH, ROB= 0.0000 1.0000 0.0000 WSEL=

57.88 RATIO= -0.8466
57.88

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 1.42

58.63

58.00
58.00

1460.00
1900.00

0.05
31.0

53.00
440.00

0.000
7.48
48.0

0.000
0.00

TARGET=
0.32
0.0

0.000
o

CWSEL=

1900.0 TYPE= 4
56.88 58.95

0.0 1445.5
0.000 0.050

14 23

0.23

1460.0
57.09

0.0
0.00
900.•FLOW DISTRIBUTION FOR SECNO="

3470 ENCROACHMENT STATlONS=
0.230 5.63 58.63

6600.0 0.0 6600.0
0.08 0.00 4.57

0.004853 320. 1120.

STA=
PER Q=

AREA=
VEL=

DEPTH=

1460. 1900.

100.0
1445.5

4.6
3.3

CCHV= 0.100 CEHV= 0.300
*SECNO 0.370
2800 NAT Q1= 124.19 WSELK= 61.71 ENC Q1= 200.63 WSEL=
NAT Q1= 226. RATIOS LOB, CH, ROB= 0.0044 0.8879 0.1078 WSEL=

62.71 RATIO= -0.6155
62.71

3301 HV CHANGED MORE THAN HVINS

7185 MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED

3470 ENCROACIlENT STATlONS= 1725.0 1810.0 TYPE= 4 TARGET= 0.112

•



RWI Date: 5MAR96 RLIt TiM: 9:11:04 HMVersion: 6.52 Data File: FEMA100Y.HC2

SECNO DEPTH / CWSEL CRIWS WSELK EG NV HL OLOSS L-BANK ELEV.1ME
QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV
VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST

0.370 6.54 64.54 64.54 61.71 67.20 2.65 6.24 0.70 62.00
5900.0 0.0 5900.0 0.0 0.0 451.2 0.0 63.4 35.3 60.00

0.09 0.00 13.07 0.00 0.000 0.050 0.000 0.000 58.00 1725.00
0.023371 850. 710. 1080. 2 8 0 0.00 85.00 1810.00

Page 25

STA=
PER Q=

AREA=
VEL=

DEPTH=

FLOW DISTRIBUTION FOR SECNO=

1725. 1810.
100.0

451.2
13.1
5.3

0.37 CWSEL= 64.54

*SECNO 0.510
2800 NAT Q1= 301.64 WSELIC= 68.81 ENC Q1= 364.25 WSEL=
NAT Q1= 456. RATIOS LOB, CH, ROB= 0.0687 0.7981 0.1333 WSEL=

3301 HV CHANGED MORE THAN HVINS

69.81 RATlO= -0.2076
69.81

1eARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 2.12

3470 ENCROACHMENT STATIONS= 1922.0 1995.0 TYPE= 4 TARGET= 0.202
0.510 9.93 73.93 0.00 68.81 75.04 1.11 7.69 0.15 66.00

5900.0 0.0 5900.0 0.0 0.0 698.0 0.0 74.0 36.8 66.00
0.12 0.00 8.45 0.00 0.000 0.050 0.000 0.000 64.00 1922.00

0.005206 1020. 800. 600. 3 0 0 0.00 73.00 1995.00

STA=
PER Q=

AREA=
VEL=

DEPTH=

FLOW DISTRIBUTION FOR SECNO=

1922. 1995.
100.0
698.0

8.5
9.6

*SECNO 0.710

•

0.51 CWSEL= 73.93



Run Date: 5MAR96 Run Time: 9:11:04 HMVersion: 6.52 Data File: FEMA100Y.HC2 Page 26

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

eME QLOB QCH QROB ALOB ACH AROB VOL TWA R-BANK ELEV
VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST

2800 NAT Q1= 173.11 WSElK= 75.12 ENC Q1= 262.51 WSEL=
NAT Q1= 274. RATIOS LOB, CH, ROB= 0.0165 0.9568 0.0267 WSEL=

3280 CROSS SECTION 0.71 EXTENDED 0.16 FEET

76.12 RATIO= -0.5165
76.12

3470 ENCROACHMENT STATIONS= 1700.0 1775.0 TYPE= 4 TARGET= 0.043
0.710 10.16 80.16 0.00 75.12 81.51 1.35 6.39 0.07 74.00

5900.0 0.0 5900.0 0.0 0.0 632.8 0.0 90.2 38.6 74.00
0.15 0.00 9.32 0.00 0.000 0.050 0.000 0.000 70.00 1700.00

0.007068 700. 1060. 800. 2 0 0 0.00 75.00 1775.00

STA=
PER Q=

AREA=
VEL=

DEPTH=

FLOW DISTRIBUTION FOR SECNO=

1700. 1775.
100.0
632.8

9.3
8.4

0.71 CWSEL= 80.16

•• 0.930
~ ~AT Q1= 258.54 WSELK= 84.40 ENC Q1= 360.58 WSEL=
NAT Q1= 372. RATIOS lOS, CH, ROB= 0.0282 0.9699 0.0019 WSEL=

3280 CROSS SECTION 0.93 EXTENDED 0.38 FEET

85.40 RATIO= -0.3947
85.40

3470 ENCROACHMENT STATlONS= 1165.0 1240.0 TYPE= 4 TARGET= 0.030
0.930 10.38 88.38 0.00 84.40 89.n 1.39 8.25 0.01 82.00

5900.0 0.0 5900.0 0.0 0.0 623.5 0.0 106.7 40.5 84.00
0.18 0.00 9.46 0.00 0.000 0.050 0.000 0.000 78.00 1165.00

0.007283 1520. 1150. 800. 2 0 0 0.00 75.00 1240.00

STA=
PER Q=

AREA=
VEL=

DEPTH=

FLOW DISTRIBUTION FOR SECNO=

1165. 1240.
100.0
623.5

9.5
8.3

•

0.93 CWSEL= 88.38



Run Date: 5MAR96 Run Time: 9:11:04 HMYersion: 6.52 Data File: FEMA100Y.HC2 Page 27

SECNO DEPTH MEL CRIWS WSELIC EG HV HL OLOSS L-BANIC ELEV

.ME QLOB QCH QROB ALOB ACH AROB YOL TWA R-BANK ELEY
YLOB YCH VROB XNL XNCH XNR WiN ELMIN SSTA

SLOPE XLOBL XLCH XLCIBR ITRIAL IDC ICONT CORAR TOPWID ENDST

CCHY- 0.100 CEHY- 0.300
*SECNO 1.040
2800 NAT Q1= 102.17 WSELK- 91.23 ENC Q1= 254.66 WSEL=
NAT Q1= 259. RATIOS LOB, CH, R08= 0.0006 0.9838 0.0156 WSEL=

3301 HY CHANGED MORE THAN HYINS

92.23 RATIO= -1.4925
92.23

3470 ENCROACHMENT STATlONS= 1590.0 1905.0 TYPE= 4 TARGET= 0.016
1.040 4.63 93.63 0.00 91.23 94.16 0.54 4.31 0.09 92.00

5900.0 0.0 5900.0 0.0 0.0 1003.4 0.0 117.0 43.0 92.50
0.21 0.00 5.88 0.00 0.000 0.050 0.000 0.000 89.00 1590.00

0.008450 530. 550. 750. 5 0 0 0.00 315.00 1905.00

•

=
1=

STA=
PER Q=

AREA:

FLOW DISTRIBUTION FOR SECHO=

1590. 1905.
100.0

1003.4
5.9
3.2

•

1.04 CWSEL= 93.63



PROFILE FOR STREAM 100 YEAR STORM l' ENCHR

P4IIIJD POINTS (BY PRIORITY) E-ENERGY,V-WATER SURFACE,I-INVERT,C'CRITICAL V.S.,L-LEFT BANK,R-RIGHT IANK,M-LOWER END STA

ELEVATION 48. 58. 68. 78. 88. 98. 108. 118. 128. 138.
SECNO ClJI)IS

0.00 O. I E R
0.02 100. C IER L

200. C IWE L .
300. C I ERLM •
400. C I E LN.
500. C I WELM.
600. C I EL M
700. C I EL.M
800. C I WE. M
900. C I E. M

1000. C I RE M
1100. · C I WE M
1200. · I CLE M

0.23 1300. · I CE M
1400. · I .C\I! M
1500. · I .RCWE M ·
1600. · I .RLCWE M•
1700. · I • RLW E M.

• 1800. · I. RL V E M
1900. · I R L V E .M

0.37 2000. · ~I R L V E M
2100. C.I R L V .E M
2200. .C • I R L V. E M
2300. C . I RL .V E M
2400. C I RL • WE M•
2500. C I RL · WE M.
2600. C I RL • VE M
2700. C I L • V E .M

0.51 2800. C I L. WE. M
2900. C I L. WE. N
3000. C I L WE. M
3100. C I .L WE. N
3200. C I. L WE N
3300. C I. L W.E N
3400. C I L WEM
3500. C I L •WEN
3600. C .1 L .WEM
3700. C • I L .WE

0.71 3800. C · I L . WE
3900. C · I L . VE
4000. C I L • WE
4100. C I L. WE
4200. C I LR MWE .
4300. C I LR V E •• 4400. C I .LR WE.
4500. C I .L R MWE.
4600. C I • LR V E
4700. C I. LR WE



4800. C I. L R MWE
4900. C I L R MWE

0.93 5000. C .1 L R .WE
5100. C . 1 L R • WE
5Zoo. C 1 L R WEM• 5300. C 1 LR WEM .
5400. C J. LR E M.

1.04 5500. C • 1 LWE . M

•

•



Rl.I"I Date: 5MAR96

•
Rl.I"I Time: 9:11:04 HMVersion: 6.52 Data File: FEMA100Y.HC2

THIS RUN EXECUTED 5MAR96

Page 28

9:11:07
*************************************

HEC-2 WATER SURFACE PROFILES

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

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

10 YR STORMS

SUMMARY PRINTOUT

CWSEL .01K STENCL STENCR ELENCL ELENCR K*CHSL

49.250 131.20 0.00 0.00 0.00 0.00 0.00
49.400 192.90 0.00 0.00 0.00 0.00 0.00
49.750 375.82 0.00 0.00 0.00 0.00 0.00
51.250 2077.54 0.00 0.00 0.00 0.00 0.00
50.050 419.83 0.00 0.00 0.00 0.00 0.00
50.100 469.72 1135.00 4400.00 100000.00 100000.00 0.00

*.0.609 194.47 0.00 0.00 0.00 0.00 29.41
* 50.819 328.32 0.00 0.00 0.00 0.00 29.41

50.947 414.89 0.00 0.00 0.00 0.00 29.41
* 51.974 1423.81 0.00 0.00 0.00 0.00 29.41

* 51.292 696.37 0.00 0.00 0.00 0.00 29.41
* 51.258 668.23 1470.00 3660.00 100000.00 100000.00 29.41

* 56.883 338.54 0.00 0.00 0.00 0.00 2.68

* 56.140 182.93 0.00 0.00 0.00 0.00 2.68
* 56.548 263.03 0.00 0.00 0.00 0.00 2.68
* 59.316 1359.26 0.00 0.00 0.00 0.00 2.68
* 57.073 385.47 0.00 0.00 0.00 0.00 2.68
* 58.627 947.39 1460.00 1900.00 100000.00 100000.00 2.68

* 61.708 124.19 0.00 0.00 0.00 0.00 7.04
* 64.034 431.63 0.00 0.00 0.00 0.00 7.04
* 64.810 599.94 0.00 0.00 0.00 0.00 7.04

68.069 1796.82 0.00 0.00 0.00 0.00 7.04
* 65.668 829.87 0.00 0.00 0.00 0.00 7.04
* 64.544 385.93 1725.00 1810.00 100000.00 100000.00 7.04

* 68.813 301.64 0.00 0.00 0.00 0.00 7.50
68.880 310.61 0.00 0.00 0.00 0.00 7.50
69.667 431.61 0.00 0.00 0.00 0.00 7.50

••380
1480.91 0.00 0.00 0.00 0.00 7.50

.577 602.86 0.00 0.00 0.00 0.00 7.50
* 73.933 817.69 1922.00 1995.00 100000.00 100000.00 7.50



Run Date: 5MAR96 Run Time: 9:11:04 HMVersion: 6.52 Data File: FEMA100Y.HC2 Page 29

CWSEL .01K STENCL STENCR ELENCL ELENCR K*CHSL

.75.,23 173.11 0.00 0.00 0.00 0.00 5.66
76.877 373.85 0.00 0.00 0.00 0.00 5.66
77.no 517.03 0.00 0.00 0.00 0.00 5.66
81.073 1633.97 0.00 0.00 0.00 0.00 5.66
78.632 n2.01 0.00 0.00 0.00 0.00 5.66
SO. 157 701.77 1700.00 1775.00 100000.00 100000.00 5.66

* 84.401 258.54 0.00 0.00 0.00 0.00 6.96
85.061 331.87 0.00 0.00 0.00 0.00 6.96
86.061 459.14 0.00 0.00 0.00 0.00 6.96
90.136 1458.76 0.00 0.00 0.00 0.00 6.96
87.130 631.65 0.00 0.00 0.00 0.00 6.96
88.379 691.36 1165.00 1240.00 100000.00 100000.00 6.96

* 91.232 102.17 0.00 0.00 0.00 0.00 20.00
* 92.042 217.75 0.00 0.00 0.00 0.00 20.00

92.611 364.76 0.00 0.00 0.00 0.00 20.00
* 94.031 1118.54 0.00 0.00 0.00 0.00 20.00
* 92.797 432.22 0.00 0.00 0.00 0.00 20.00

93.627 641.82 1590.00 1905.00 100000.00 100000.00 20.00

•

•



REVISED OR POST-DEVELOPED HEC-2 MODEL



• • •
********************************************

1********************************************
* HEC-2 WATER SURFACE PROFILES *

4.6.2; May 1991
*
* Version

*
* RUN DATE 31JUL96 TIME

*
*
*

10:56:21 *

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

(916) 756-1104 *
***************************************

Tl ECHO CANYON WASH FLOODPLAIN DELINEATION MA08100H.HC2
T2 BASED ON PEAK FLOWS AS DETERMINED BY FIRM STUDY
T3 ECHO CANYON WASH 100 YR REVISED CONDITIONS MODEL

REVISED BY BAKER 7/96 TO INCLUDE UPSTREAM CROSS SECTION 0.71

Jl ICHECK INQ NINV IDIR STRT METRIC HVINS Q WSEL FQ

0 2 0 0 0 0 0 0 46.9 0

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

1 0 0 0 0 0 -1

J3 VARIABLE CODES FOR SUMMARY PRINTOUT

1.0 34.0 27.0 28.0 31. 0 32.0 33.0 150 200

QT 2 6600 6600

*************************************
HEC-2 WATER SURFACE PROFILES

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

• •

THIS RUN EXECUTED 31JUL96 10:56:21

•



NC .035 .035 .035 .1 .3
ET 9.1 8.41 248.85
Xl 0 5 0 264 0 0 0
GR 50 0 43 19 42.9 119 43 222 49.1 264

ET 9.1 4.20 278.06
Xl 0.003 6 0 282 20 24 18
GR 50.2 0 37.5 22 36.6 119 37.3 224 37.2 244
GR 49 282

NC .03 .03 .03 .1 .3
ET 9.1 31.63 349.90
Xl 0.026 5 0 364 177 68 118
GR 55 0 36.6 81 37 210 37.2 315 52.1 364

ET 9.1 18.92 399.92
Xl 0.049 6 0 429 130 150 125
GR 52.5 0 36 67 37 80 37.1 209 37 340
GR 53.1 429

ET 9.1 9.54 435.17
Xl 0.081 7 0 459 184 150 167
GR 50 .0 36.1 62 37 80 37.2 148 37.1 256
GR 37.1 388 53.3 459

1
31JUL96 10:56:21 PAGE 2

ET 9.1 17.09 502.04
Xl 0.117 6 0 525 248 140 191
GR 52 0 36.1 66 37.3 91 37.1 271 37.4 455
GR 53 525

ET 9.1 30.02 497.00
Xl 0.139 6 0 522 234 13 115
GR 52.5 0 36.4 105 37.9 140 37.5 435 37.7 448
GR 53.1 522

NH 3 .035 52 .03 278 .035 343
ET 9.1 17.32 320.16
Xl 0.172 7 0 343 263 60 174
GR 53.3 0 37 52 36.7 71 37.3 80 37.4 186
GR 37.3 278 53.6 343

NH 3 .035 47 .016 62 .035 322
ET 9.1 12.82 302.69
Xl 0.178 7 0 92 33 245 30
GR 53.3 0 37.8 47 37.8 62 47.3 92 47.9 201
GR 48.9 302 53.9 322

NC .3 .5
70' LONG PEDESTRIAN WALKWAY

NH 5 .035 48 .016 61 .035 87 .03 303 .025

•

•

•

•

•

•



NH 335
ET 9.1 7.23 315.78
Xl 0.188 7 0 87 51 55 54
X3 10 0 0 0 0 0 0 48.1 48.1

10 0 53.3 87 50.9
GR 53.3 0 46.6 20 39.1 48 39.1 61 50.9 87
GR 48.6 303 54.3 335

SPECIAL BRIDGE ROUTINE TO DETERMINE LOW AND WEIR FLOW
LOW POINT OF CONCRETE WALL ON EDGES OF BRIDGE IS 51.4, HOWEVER

LOW POINT OF DECK IS 50.7. BT RECORDS UTILIZED CONCRETE WALL ELEVATIONS.
MAXIMUM DEPTH IS BASED ON DECK ELEVATION.

SB 1.25 1. 56 2.6 0 13 .1 360 3 39.2 39.1
NH 5 .035 147 .016 160 .035 185 .03 400 .035
NH 432
ET 9.11 104.37 420.05
Xl 0.190 10 100 185 10 10 10

INPUT FOR SPECIAL BRIDGE, MAX AND LOW CHORD ELEV & MIN TOP OF ROAD
X2 0 0 1 48.1 51. 4

EFFECTIVE AREA OPTION TO CONTROL FLOW TO BRIDGE UP TO ELEV 48.1
X3 10 48.1 48.1

10 100 53.2 185 51. 4
BRIDGE TABLE TO DEFINE TOP OF ROAD PROFILE

BT -10 43 55.0 55.0 63 54.0 54.0 90 53.5 53.5
BT 100 53.2 53.2 120 51. 4 48.1 147 51. 4 48.1
BT 180 51. 4 48.1 185 51. 4 51. 4 400 48.6 48.6
BT 432 54.3 54.3

1
31JUL96 10:56:21 PAGE 3

GR 55 43 54 63 53.5 90 53.2 100 49.2 117
GR 39.2 147 39.2 160 51.4 185 48.6 400 54.3 432

NC .1 .3
NH 6 .035 136 .016 150 .035 171 .03 383 .035
NH 398 .03 445
ET 9.1 98.23 392.06
Xl 0.206 11 100 171 87 87 87
GR 56 41 55 66 54 80 52.6 100 41. 3 136
GR 41.5 150 48.1 171 48.4 272 49.1 383 55.1 398
GR 55.4 445

NH 5 .035 47 .016 60 .035 78 .03 220 .035
NH 267
ET 9.1 9.52 241.35
Xl 0.238 7 0 78 173 168 168
GR 55.2 0 43.1 47 43.5 60 48.8 78 48.4 160
GR 49.21 220 57.0 267

NH 5 .035 48 .016 62 .035 86 .03 248 .035
NH 264
ET 9.1 10.56 252.30

•

•

•

•

•

•



Xl 0.240 7 0 86 10 12 11
GR 57 0 43.2 48 43.3 62 51. 9 86 52.6 172
GR 52.7 248 57.4 264

NC .3 .5
67' LONG PEDESTRIAN WALKWAY

NH 5 .035 54 .016 68 .035 93 .03 247 .035
NH 276
ET 9.1 25.94 148.37
Xl 0.246 8 0 93 34 33 32
X3 10 0 0 0 0 0 0 52.1 52.1

10 0 57.85 93 53.6
GR 57.85 0 54.66 26 43.62 54 43.6 68 53.6 93
GR 52.18 173 52.6 247 57.69 276

SPECIAL BRIDGE ROUTINE TO DETERMINE LOW AND WEIR FLOW

SB 1.25 1. 56 2.6 0 14 .1 329 2.5 43.6 43.6
NH 6 .035 253 .016 267 .035 293 .03 445 .035
NH 471 0.03 540
ET 9.11 205.20 372.07
Xl 0.248 13 200 293 11 12 11

INPUT FOR SPECIAL BRIDGE, MAX AND LOW CHORD ELEV & MIN TOP OF ROAD
LOW POINT OF CONCRETE WALL ON EDGES OF BRIDGE IS 55.4, HOWEVER
LOW POINT OF DECK IS 54.6. BT RECORDS UTILIZED CONCRETE WALL ELEVATIONS.
MAXIMUM DEPTH IS BASED ON DECK ELEVATION.

X2 0 0 1 52.1 55.4
EFFECTIVE AREA OPTION TO CONTROL FLOW TO BRIDGE UP TO ELEVATION 52.1

X3 10 0 0 0 0 0 0 52.1 52.1
10 200 57.1 293 55.4

BRIDGE TABLE TO DEFINE TOP OF ROAD PROFILE
BT -13 70 60.0 60.0 79 59.0 59.0 185 58.9 58.9

1
31JUL96 10:56:21 PAGE 4

BT 200 57.1 57.1 226 55.4 52.1 253 55.4 52.1
BT 267 55.4 52.1 287 55.4 52.1 293 55.4 55.4
BT 320 52.0 52.0 445 52.5 52.5 471 57.7 57.7
BT 540 59.0 59.0
GR 60 70 59 79 58.9 185 57.1 200 52.1 226
GR 43.63 253 43.66 267 52.1 290 55.4 293 52.0 320
GR 52.5 445 57.7 471 59 540

NC .1 .3
NH 6 .035 58 .016 76 .035 95 .03 252 .035
NH 273 .03 358
ET 9.1 13.56 170.57
Xl 0.268 8 0 95 126 95 102
GR 59.5 0 45.5 58 45.6 76 51. 84 95 52.9 252
GR 57.9 273 58 290 59 358

NC .3 .5
240' LONG PEDESTRIAN WALKWAY USING NORMAL BRIDGE ROUTINE

•

•

•

•

•

•



NH 5 .035 37 .016 60 .035 73 .03 214 .035
NH 242
ET 9.11 21. 72 155.03
Xl 0.289 16 0 73 125 112 115
BT -16 0 60.6 60.6 20 61.2 57.3 37 61. 8 57.9
BT 60 62.6 58.7 73 63.0 59.1 80 63.0 59.1
BT 81 63.0 51. 8 82.3 63.0 51. 8 83 63.0 59.1
BT 158 63.0 59.1 159 63.0 51. 9 160.3 63.0 51. 9
BT 161 63.0 59.1 214 61. 4 57.5 228 61.0 57.3
BT 242 60.6 60.6
GR 60.6 0 57.3 20 47.2 37 46.9 60 51.8 73
GR 51. 8 80 51. 8 81 51.8 82.3 51. 8 83 51. 9 158
GR 51. 9 159 51. 9 160.3 51. 9 161 52.5 214 57.3 228
GR 60.6 242

NH 5 .035 36 .016 60 .035 73 .03 209 .035
NH 232
ET 9.11 9.15 150
Xl 0.291 16 0 73 10 12 10
BT -16 0 60.6 60.6 8 60.84 56.9 36 61. 7 57.8
BT 60 62.4 58.5 73 62.8 58.9 78 62.97 59.07
BT 79 62.97 51. 85 80.3 62.97 51. 85 81 62.97 59.07
BT 157 63.01 59.11 158 63.01 51. 9 159.33 63.01 51. 9
BT 160 63.01 59.11 209 61.39 57.5 224 60.96 57.1
BT 232 60.5 60.5
GR 60.6 0 56.9 8 47.23 36 46.95 60 51. 8 73
GR 51. 85 78 51. 85 79 51.85 80.3 51. 85 81 51.85 157
GR 51. 9 158 51. 9 159.33 51. 9 160 52.4 209 57.1 224
GR 60.5 232

NC .1 .3
NH 6 .035 36 .016 57 .035 67 .03 160 .035
NH 203 .03 260
ET 9.1 11. 20 117.73

1
31JUL96 10:56:21 PAGE 5

Xl 0.307 7 0 67 79 80 81
GR 59.9 0 48.0 36 48 57 52.24 67 52.44 160
GR 58.9 203 59 260

NH 6 .035 34 .016 57 .035 65 .03 143 .035
NH 162 .03 206
ET 9.1 10.52 109.85
Xl 0.320 7 0 65 68 74 73
GR 59.8 0 48.7 34 49 57 52.1 65 52.0 143
GR 59.0 162 59.3 206

NH 4 .035 33 .035 137 .035 162 .03 210
ET 9.1 35 125
Xl 0.322 6 0 162 7 7 7
GR 59.82 0 48.9 33 49.1 57 49.9 137 59.04 162
GR 59.3 210

•

•

•

•

•

•



NH 3 .035 34 .022 135 .035 167
ET 9.1 35 125
Xl 0.336 5 0 167 62 53 73
GR 59.9 0 49.0 34 49.37 86 49.9 135 59.7 167

NH 5 .03 60 .035 134 .03 233 .035 247 .03
NH 260
ET 9.1 135 225
Xl 0.344 8 100 247 44 56 45
GR 60 60 59.5 90 58.3 100 49.54 134 49.87 233
GR 59.1 247 60 250 61 260

NC .035 .035 .035
ET 9.1 200 339
Xl 0.352 6 200 339 39 43 41
GR 60.4 0 58.75 200 57.4 222 56.52 263 57.67 339
GR 61. 4 495

NC .03 .03 .035
ET 9.1 212 352
Xl 0.356 15 220 350 26 18 20
GR 62.0 0 61.3 57 60.83 111 60.8 160 58.3 220
GR 57.82 234 56.63 268 56.64 301 57.75 335 59.4 350
GR 61.35 388 61.17 432 61.37 485 61. 44 521 62 600

NC .035 .035 .035
ET 9.1 220 334
Xl 0.361 14 220 334 24 30 27
GR 62.29 0 61.81 56 61. 4 111 60.71 161 59.71 195
GR 58.72 220 57.68 243 57.07 267 57.57 297 59.64 334
GR 61. 79 384 62.49 431 62.71 484 62.85 520

1
31JUL96 10:56:21 PAGE 6

NC .016 .016 .016
ET 9.1 205 320
Xl 0.370 13 226 327 50 48 50
GR 62.63 0 62.04 56 61. 46 109 60.96 159 60.21 173
GR 58.88 226 57.64 267 58.03 300 59.07 327 61. 77 384
GR 62.47 430 62.73 483 62.83 517

NC .016 .016 .016
ET 9.1 185 355
Xl 0.373 12 227 335 12 14 13
GR 63.14 0 62.39 54 61. 88 107 61.65 157 60.5 193
GR 57.55 227 57.22 268 62.8 288 63.22 335 63.33 382
GR 63.94 430 64.05 483

NC .10 .10 .04
QT 2 5900 5900
ET 9.1 793 923

•

•

•

•

•

•



Xl 0.46 10 840 915 440 400 420
GR 66 200 64 580 63 650 62 840 61 860
GR 60.3 870 61 900 62 915 64 1000 66 1100

NC .16 .16 .05
ET 9.1 1922 1995
Xl 0.51 14 1922 1995 650 450 550
GR 80 1000 70 1810 68 1870 66 1922 64 1930
GR 64 1976 66 1995 68 2105 70 2155 72 2440
GR 74 2840 76 3150 78 3380 80 3510

ET 9.1 1635 1840
Xl 0.71 10 1700 1775 700 800 1060
GR 80 1000 76 1660 74 1700 72 1712 70 1730
GR 72 1760 74 1775 76 1840 78 1920 80 2050

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 VROB XNL XNCH XNR WTN ELMIN SSTA
SLOPE XLOBL XLCH XLOBR I TRIAL IDC ICONT CORAR TOPWID ENDST

"PROF 1

CRITICAL DEPTH TO BE CALCULATED AT ALL CROSS SECTIONS
0

CCHV= .100 CEHV= .300
"SECNO .000

.000 4.00 46.90 46.06 46.90 47.78 .88 .00 .00 50.00
6600.0 .0 6600.0 .0 .0 874.9 .0 . 0 . 0 49.10

.00 .00 7.54 .00 .000 .035 .000 .000 42.90 8.41
.005672 O. o. O. 0 14 0 .00 240.44 248.85

"SECNO .003

3301 HV CHANGED MORE THAN HVINS

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 5.80

.003 11.18 47.78 40.00 .00 47.87 .10 .01 .08 50.20
6600.0 .0 6600.0 .0 .0 2659.4 .0 .7 .1 49.00

.00 .00 2.48 .00 .000 .035 .000 .000 36.60 4.20
.000168 20. 18. 24. 2 15 0 .00 273.86 278.06

CCHV= .100 CEHV= .300
"SECNO .026

.026 11. 21 47.81 39.79 .00 47.89 . 07 . 02 .00 55.00

•

•

•

•

•

•



• • •
6600.0 .0 6600.0 .0 .0 3007.8 .0 8.4 .9 52.10

.02 .00 2.19 .00 .000 .030 .000 .000 36.60 31.63
.000099 177. 118. 68. 2 14 0 .00 318.27 349.90

*SECNO .049
.049 11. 85 47.85 39.56 .00 47.90 .05 .01 .00 52.50

6600.0 .0 6600.0 .0 .0 3562.1 .0 17 .8 1.9 53.10
.04 .00 1. 85 .00 .000 .030 .000 .000 36.00 18.92

.000072 130. 125. 150. 1 17 0 .00 381.00 399.92

*SECNO .081
.081 11.77 47.87 39.36 .00 47.91 .04 .01 .00 50.00

6600.0 .0 6600.0 .0 .0 4075.3 .0 32.5 3.5 53.30
.06 .00 1.62 .00 .000 .030 .000 .000 36.10 9.54

.000053 184. 167. 150. 0 14 0 .00 425.63 435.17

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 VROB XNL XNCH XNR WTN ELMIN SSTA
SLOPE XLOBL XLCH XLOBR I TRIAL IDC ICONT CORAR TOPWID ENDST

*SECNO .117
.117 11. 79 47.89 39.21 .00 47.92 .03 .01 .00 52.00

6600.0 .0 6600.0 .0 .0 4694.1 .0 51. 7 5.5 53.00
.10 .00 1. 41 .00 .000 .030 .000 .000 36.10 17.09

.000039 248. 191. 140. 0 14 0 .00 484.96 502.04

*SECNO .139
.139 11. 49 47.89 39.80 .00 47.93 .04 .01 .00 52.50

6600.0 .0 6600.0 .0 .0 4199.0 .0 63.4 6.7 53.10
.12 .00 1.57 .00 .000 .030 .000 .000 36.40 30.02

.000054 234. 115. 13. 0 17 0 .00 466.98 497.00

1490 NH CARD USED
*SECNO .172

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = .65

.172 11.17 47.87 40.20 .00 47.96 .09 .01 .01 53.30
6600.0 .0 6600.0 .0 .0 2802.0 .0 77.4 8.2 53.60

.14 .00 2.36 .00 .000 .031 .000 .000 36.70 17.32
.000129 263. 174. 60. 2 17 0 .00 302.84 320.16

• • •



1490 NH CARD USED
*SECNO .178

3301 HV CHANGED MORE THAN HVINS

7185 MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED

.178 11.27 49.07 49.07 .00 50.64 1. 57 .02 .44 53.30
6600.0 .0 5897.6 702.4 .0 557.3 228.3 79.2 9.0 47.30

.14 .00 10.58 3.08 .000 .032 .035 .000 37.80 12.82
.004063 33. 30. 245. 0 5 0 .00 289.87 302.69

CCHV= .300 CEHV= .500
1490 NH CARD USED
*SECNO .188

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 VROB XNL XNCH XNR WTN ELMIN SSTA
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST

3265 DIVIDED FLOW

7185 MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED

.188 11. 79 50.89 50.89 .00 52.31 1. 42 .22 .04 53.30
6600.0 .0 5702.1 897.9 .0 558.8 260.3 80.2 9.3 50.90

.15 .00 10.20 3.45 .000 .032 .030 .000 39.10 7.20
.003971 51. 54. 55. 0 8 0 .00 307.39 315.84

SPECIAL BRIDGE

SB XK XKOR COFQ RDLEN BWC BWP BAREA SS ELCHU ELCHD
1.25 1.56 2.60 .00 13.00 .10 360.00 3.00 39.20 39.10

1490 NH CARD USED
*SECNO .190

3301 HV CHANGED MORE THAN HVINS

PRESSURE AND WEIR FLOW, Weir Submergence Based on TRAPEZOIDAL Shape

EGPRS EGLWC H3 QWEIR QPR BAREA TRAPEZOID ELLC ELTRD WEIRLN
AREA

59.03 52.72 . 01 3314 . 3289. 360. 352. 48.10 51. 40 321.

•

•

•

•

•
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. 190 12.97 52.17 .00 .00 52.91 .74 .60 .00 53.20
6600.0 .0 4678.1 1921. 9 .0 598.9 504.2 80.4 9.4 51.40

.15 .00 7.81 3.81 .000 .033 .030 .000 39.20 104.34
.002176 10. 10. 10. 3 0 4 .00 315.74 420.09

CCHV= .100 CEHV= .300
1490 NH CARD USED
*SECNO .206

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 1. 48

.206 11. 42 52.72 50.61 .00 53.07 .35 .12 .04 52.60
6600.0 .0 2925.5 3674.5 .1 533.0 909.9 83.0 10.0 48.10

.15 .21 5.49 4.04 .035 .032 .030 .000 41.30 98.19
.000992 87. 87. 87. 2 14 0 .00 293.87 392.07

1
31JUL96 10:56:21 PAGE 10

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 IDC ICONT CORAR TOPWID ENDST

1490 NH CARD USED
*SECNO .238

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = .67

.238 9.65 52.75 51.26 .00 53.40 .65 .24 .09 55.20
6600.0 .0 3057.1 3542.9 .0 422.6 614.9 87.8 11.0 48.80

.16 .00 7.23 5.76 .000 .032 .030 .000 43.10 9.51
.002222 173. 168. 168. 2 13 0 .00 231. 85 241.36

1490 NH CARD USED
*SECNO .240

3301 HV CHANGED MORE THAN HVINS

7185 MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED

.240 10.80 54.00 54.00 .00 55.54 1. 54 .03 .27 57.00
6600.0 .0 5456.3 1143.7 .0 506.7 255.3 88.0 11.1 51. 90

.16 .00 10.77 4.48 .000 .032 .030 .000 43.20 10.45
.004498 10. 11. 12. 0 8 0 .00 241. 96 252.41

CCHV= .300 CEHV= .500

•

•

•

•

•

•



SPECIAL BRIDGE

5227 DOWNSTREAM ELEV IS 54.23 , NOT 54.67 HYDRAULIC JUMP OCCURS DOWNSTREAM (IF LOW FLOW CONTROLS)

1
31JUL96 10:56:21 PAGE 11

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 IDC ICONT CORAR TOPWID ENDST

SB XK XKOR COFQ RDLEN BWC BWP BAREA SS ELCHU ELCHD
1. 25 1.56 2.60 .00 14 .00 .10 329.00 2.50 43.60 43.60

1490 NH CARD USED
*SECNO .248

3301 HV CHANGED MORE THAN HVINS

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 1. 70

PRESSURE AND WEIR FLOW, Weir Submergence Based on TRAPEZOIDAL Shape

EGPRS EGLWC H3 QWEIR QPR BAREA TRAPEZOID ELLC ELTRD WEIRLN
AREA

64.42 56.10 .00 3692. 2934. 329 . 299. 52.10 55.40 258.

. 248 12.46 56.09 .00 .00 56.59 .50 .49 .00 57.10
6600.0 .0 4042.1 2557.9 .0 634.3 578.3 88.8 11.3 55.40

.16 .00 6.37 4.42 .000 .033 .030 .000 43.63 205.20
.001490 11. 11. 12. 2 0 4 .00 257.79 463.00

CCHV= .100 CEHV= .300
1490 NH CARD USED
*SECNO .268

.268 10.73 56.23 54.41 .00 56.74 .51 .15 .00 59.50

•
1490 NH CARD USED
*SECNO .246
7185 MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED

.246 11.07 54.67
6600.0 .0 4937.0

.16 .00 10.70
.004320 34. 32.

•

54.67
1663.0

5.15
33.

.00
.0

.000
o

56.10
461.2

.032
5

•
1. 43

322.8
.030

o

•

.14
88.6
.000

.00

.03
11.3

43.60
232.83

57.85
53.60
25.94

258.78

•

•



6600.0 .0 3730.3 2869.7 .0 573.2 628.9 91. 6 11. 9 51. 84
.17 .00 6.51 4.56 .000 .031 .030 .000 45.50 13.56

.001458 126. 102. 95. 2 13 0 .00 252.42 265.98

CCHV= .300 CEHV= .500
1490 NH CARD USED
*SECNO .289

3370 NORMAL BRIDGE, NRD= 16 MIN ELTRD= 60.60 MAX ELLC= 60.60

.289 9.38 56.28 55.07 .00 57.07 .79 .19 .14 60.60
6600.0 .0 3158.7 3441.3 .0 371. 8 611.3 94.4 12.5 51. 80

.17 .00 8.50 5.63 .000 .028 .030 .000 46.90 21. 72
.001965 125. 115. 112. 2 19 0 -16.12 203.31 225.03

1
31JUL96 10:56:21 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 I TRIAL IDC ICONT CORAR TOPWID ENDST

1490 NH CARD USED
*SECNO .291

3370 NORMAL BRIDGE, NRD= 16 MIN ELTRD= 60.50 MAX ELLC= 60.60

.291 9.55 56.50 54.76 .00 57.14 .64 .02 .05 60.60
6600.0 .0 3270.4 3329.6 .0 443.1 627.8 94.7 12.6 51. 80

.17 .00 7.38 5.30 .000 .029 .030 .000 46.95 9.15
.001635 10. 10. 12. 2 15 0 -17.18 212.95 222.10

CCHV= .100 CEHV= .300
1490 NH CARD USED
*SECNO .307

3301 HV CHANGED MORE THAN HVINS

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = .63

.307 8.20 56.20 55.67 .00 57.55 1.36 .20 .22 59.90
6600.0 .0 3579.7 3020.3 .0 334.6 405.7 96.3 12.9 52.24

.17 .00 10.70 7.44 .000 .029 .030 .000 48.00 11. 20
.004179 79. 81. 80. 3 15 0 .00 173.81 185.01

1490 NH CARD USED

•

•

•

•

•

•



*SECNO .320
.320 7.67 56.37 55.86 .00 57.94 1. 58 .32 .07 59.80

6600.0 .0 3472.5 3127.5 .0 309.4 362.5 97.5 13.2 52.10
.17 .00 11. 22 8.63 .000 .028 .030 .000 48.70 10.52

.004627 68. 73. 74. 2 15 0 .00 144.33 154.85

1490 NH CARD USED
*SECNO .322

3301 HV CHANGED MORE THAN HVINS

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 1. 58

.322 8.50 57.40 54.14 .00 58.05 .65 .02 .09 59.82
6600.0 .0 6600.0 .0 .0 1020.2 .0 97.7 13.2 59.04

.18 .00 6.47 .00 .000 .035 .000 .000 48.90 7.30
. 001848 7 . 7. 7. 3 14 0 .00 150.22 157.52

1
31JUL96 10:56:21 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 I TRIAL IDC ICONT CORAR TOPWID ENDST

1490 NH CARD USED
*SECNO .336

.336 8.52 57.52 54.22 .00 58.16 .64 .10 .00 59.90
6600.0 .0 6600.0 .0 .0 1027.2 .0 99.4 13.5 59.70

.18 .00 6.43 .00 .000 .027 .000 .000 49.00 7.44
.001084 62. 73. 53. 2 14 0 .00 152.43 159.87

1490 NH CARD USED
*SECNO .344

.344 7.95 57.49 54.61 .00 58.26 .77 .06 .04 58.30
6600.0 .0 6600.0 .0 .0 937.2 .0 100.4 13.6 59.10

.18 .00 7.04 .00 .000 .032 .000 .000 49.54 103.15
.001860 44. 45. 56. 2 14 0 .00 141.41 244.56

*SECNO .352
3280 CROSS SECTION .35 EXTENDED .. 39 FEET

7185 MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED

.352 4.27 60.79 60.79 .00 61. 76 .97 .14 .06 58.75
6600.0 1063.4 4482.7 1053.9 242.9 497.5 203.5 101. 3 13.9 57.67

•

•

•

•

•

•



.18 4.38 9.01 5.18 .035 .035 .035 .000 56.52 .00
.008231 39. 41. 43. 0 11 0 .00 469.46 469.46

*SECNO .356
7185 MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED

.356 5.18 61. 81 61.81 .00 62.75 .94 .14 .00 58.30
6600.0 1172.6 5001.7 425.7 235.6 584.9 132.1 101.8 14.2 59.40

.18 4.98 8.55 3.22 .030 .035 .030 .000 56.63 15.28
.005469 26. 20. 18. 0 11 0 .00 558.24 573.52

*SECNO .361
3280 CROSS SECTION .36 EXTENDED .08 FEET

7185 MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED

.361 5.30 62.37 62.37 .00 63.46 1. 09 .16 .04 58.72
6600.0 1437.7 4744.1 418.2 278.1 506.6 94.0 102.3 14.5 59.64

.18 5.17 9.36 4.45 .035 .035 .035 .000 57.07 .00
.006666 24. 27. 30. 0 5 0 .00 422.94 422.94

1
31JUL96 10:56:21 PAGE 14

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 I TRIAL IDC ICONT CORAR TOPWID ENDST

*SECNO .370
3280 CROSS SECTION .37 EXTENDED .07 FEET

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 2.35

.370 5.07 62.71 62.50 .00 63.60 .89 .12 .02 58.88
6600.0 1818.5 3993.2 788.3 341. 8 454.5 161. 8 103.4 15.0 59.07

.18 5.32 8.79 4.87 .016 .016 .016 .000 57.64 .00
.001205 50. 50. 48. 0 11 0 .00 476.64 476.64

*SECNO .373
3280 CROSS SECTION .37 EXTENDED .31 FEET

7185 MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED

.373 6.23 63.45 63.45 .00 64.62 1.17 .02 .08 57.55
6600.0 3441. 5 3147.4 11.1 425.8 337.6 8.5 103.6 15.1 63.22

.19 8.08 9.32 1. 30 .016 .016 .016 .000 57.22 .00

•

•

•

•

•

•
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. 002225 12. 13. 14. 0 11 0 .00 391. 06 391. 06

*SECNO .460

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = .46

.460 5.23 65.53 65.21 .00 66.26 .73 1.60 .04 62.00
5900.0 2193.3 3099.9 606.8 936.9 335.8 272.6 115.0 20.9 62.00

.21 2.34 9.23 2.23 .100 .040 .100 .000 60.30 290.42
.008379 440. 420. 400. 3 16 0 .00 785.79 1076.21

*SECNO .510
.510 6.44 70.44 69.83 .00 71. 66 1. 23 5.25 .15 66.00

5900.0 496.2 4489.2 914.6 272.8 442.9 463.6 132.8 29.0 66.00
.22 1. 82 10.13 1. 97 .160 .050 .160 .000 64.00 1774.56

.010574 650. 550. 450. 2 8 0 .00 442.79 2217.35

*SECNO .710
.710 8.72 78.72 77.73 .00 79.60 .88 7.90 .03 74.00

5900.0 815.1 4505.7 579.2 760.2 525.2 396.7 160.8 39.7 74.00
.26 1. 07 8.58 1. 46 .160 .050 .160 .000 70.00 1210.85

.006273 700. 1060. 800. 3 11 0 .00 756.08 1966.94

1
PROFILE FOR STREAM ECHO CANYON WASH 100 YR

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 36. 41. 46. 51. 56. 61. 66. 71. 76. 81.
SECNO CUMDIS

.00 O. I C W E R L

.00 20. .1 C E R L
40. .1 C E R L
60. · I C E R L
80. · I C E R. L

100. · I C E R L
120. · I C E .R L

. 03 140 . · I C E R L
160. .1 C E MR L
180. .1 C E MR L
200. .1 C E R L
220. I C E R L
240. I C E ML
260. I C E LR

.05 280. I C E LR

• • •



• • •

•

300. I C E . L R
320. I C E . L R
340. I C E .L R
360. I C E .L R
380. I C E L R
400. I C E L. R
420. I C E L. R

.08 440. I C E L . R
460. I C E L . R
480. I C E L. R
500. I C E L. R
520. I C E L R
540. I C E L R
560. I C E .L R
580. I C E .L R
600. I C E .L R

.12 620. I C E L R
640. I C E L R
660. I C E L R
680. · I C E LR
700. · I C E LR
720. .1 C E LR

.14 740. · I C E LR
760. .1 C E LR
780. .1 C E LR
800. · I C E LR
820. · I C E LR
840. · I C E LR
860. · I C E LR
880. · I C E LR
900. · I C E LR

.17 920. · I C E L

.18 940. I R W E. L
960. I RW .E L
980. I RW. E L

.19 1000. I W E L

.19 1020. C I .RW E M
1040. C I R. WE M
1060. C I R. WE M
1080. C I. R WE M

.21 1100. .1 R C. WE M.
1120. .1 R C. WE M.
1140. . I R C WE M.
1160. I R C WEL M.
1180. I R C WE L M.
1200. I R C W EL M.
1220. I R C WE L M.
1240. I R C WE L

.24 1260. I R .C WE L

.24 1280. I R W E. L

. 25 1300 . I RW E ML

.25 1320. C I RWEL M
1340. C I R WE L M
1360. C I R WE L M

• •



1380. e I R WE LM
1400. e I R WE L

.27 1420. I. R e WE ML
1440. I. R e WE L
1460. I R e WE ML
1480. I R e .WE L
1500. . I R e .WE ML.
1520. . I R e .WE L.

. 29 1540 . I R e .WE L.

. 29 1560. I R e .WE L.
1580. I R e .WE ML.
1600. I R e .W E ML .

. 31 1620. I R CW E M L
1640. I R ew E M L
1660. I R ew E M L
1680. I R ew E M L

. 32 1700 . I R ew E ML

. 32 1720 . I e WE RML
1740. I e WE RML
1760. I e WE RL

. 34 1780 . I e WE RL
1800. I e WE LRM

.34 1820. I e W ER M
1840. I e LW E

. 35 1860 . .1 R L MWE

.36 1880. . I L R WE
1900. I L R W E

.36 1920. I L R WE
1940. I LR WE

.37 1960. I L WE

.37 1980. IL RW E
2000. IL RW E
2020. IL RW E
2040. IL RW E
2060. IL RMW E
2080. IL RWE
2100. I L R W E
2120. I L R W E
2140. IL RWE
2160. I L R CW E.
2180. I L R W E.
2200. I L R WE.
2220. I L R WME.
2240. I L. R WME.
2260. I L. R eWE.
2280. I L. R ew E
2300. I L R WME
2320. I L R WME
2340. I .LR WME
2360. I .LR eWE
2380. I L eWE

.46 2400. I. L eWME
2420. I. L W.E
2440. I. L eWEM

•

•

•

•

•

•
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•

2460. I. L CW EM
2480. I L WE M
2500. I L CWE M
2520. I L CW E M
2540. I L .CWE M
2560. · I L .CW E M
2580. · I L .CW E M.
2600. · I L CWE M
2620. I L CW E .M
2640. I L CW E M
2660. I L CWE M
2680. I L CW E M
2700. I L CW E M
2720. I L CW E M
2740. I L CW E M
2760. I L CW E M
2780. I L CW E M.
2800. I L CW E M
2820. I L C W E. .M
2840. I L CW E. M
2860. I L. CW E M
2880. I L. C WE M
2900. I L. CW E M
2920. I L CW .E M

.51 2940. I L CW.E M
2960. I L CWo E M
2980. I .L CWE M
3000. I .L CW E M
3020. I .L CW E M
3040. I L CW E M
3060. I L C.W E M
3080. I L CW E M
3100. I L CW E M
3120. I L C W E M
3140. I L .CW E M
3160. I L .CW E M
3180. I. L .C W E M
3200. I. L CW E M
3220. I. L CW E M
3240. I. L CWE M
3260. I L CWE M
3280. I L CW E M
3300. I L eWE M
3320. I L C W E M
3340. · I L CW E M
3360. .I L CW E M
3380. · I L C W E M
3400. · I L CW E M
3420. · I L CW E. M
3440. I L eWE. M
3460. I L eWE. M
3480. I L CW E. M
3500. I L C W E M
3520. I L. eWE M

• •
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3540. I L. CW E M
3560. I L. C W.E M
3580. I L C W.E M
3600. I L C W.E M
3620. I L C W E M
3640. I .L C W E M
3660. I .L C W E M
3680. I .L CW E M
3700. I .L C.W E M
3720. I L C.W E M
3740. I L CW E M
3760. I L C W E M
3780. I L C W E M
3800. I L C W E M
3820. I L .C W E M
3840. I L .C W E M
3860. I L .C W E M
3880. I L C WE M
3900. I L C W E M
3920. I L C W E M
3940. I L C WE M
3960. I L C W EM
3980. I L C W EM

.71 4000. I L C W EM
1

PROFILE FOR STREAM ECHO CANYON WASH 100 YR

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 36. 41- 46. 51- 56. 61- 66. 71- 76. 81-
SECNO CUMDIS

1
31JUL96 10:56:21 PAGE 15

T1 ECHO CANYON WASH FLOODPLAIN DELINEATION MA08100S.HC2
T2 BASED ON PEAK FLOWS AS DETERMINED BY FIRM STUDY
T3 ECHO CANYON WASH 100 YR REVISED CONDITIONS wi l' ENCROACHMENT

J1 ICHECK INQ NINV IDIR STRT METRIC HVINS Q WSEL FQ

0 3 0 0 0 0 0 0 47.9 0

J2 NPROF IPLOT PRFVS XSECV XSECH FN ALLDC IBW CHNIM ITRACE

2 0 0 0 0 0 -1

• • •
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1

31JUL96 10:56:21 PAGE 16

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 IDC ICONT CORAR TOPWID ENDST

*PROF 2

CRITICAL DEPTH TO BE CALCULATED AT ALL CROSS SECTIONS
0

CCHV= .100 CEHV= .300
*SECNO .000

3470 ENCROACHMENT STATIONS= 8.4 248.9 TYPE= 1 TARGET= 240.440
.000 5.00 47.90 46.06 46.90 48.44 .54 .00 .00 100000.00

6600.0 .0 6600.0 .0 .0 1115.3 .0 .0 .0 100000.00
.00 .00 5.92 .00 .000 .035 .000 .000 42.90 8.41

.002553 O. O. o. 0 13 0 .00 240.44 248.85

*SECNO .003

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 4.31

3470 ENCROACHMENT STATIONS= 4.2 278.1 TYPE= 1 TARGET= 273.860
.003 11. 81 48.41 40.01 47.78 48.50 .08 .01 .05 100000.00

6600.0 .0 6600.0 .0 .0 2833.5 .0 .8 .1 100000.00
.00 .00 2.33 .00 .000 .035 .000 .000 36.60 4.20

.000137 20. 18. 24. 2 14 0 .00 273.86 278.06

CCHV= .100 CEHV= .300
*SECNO .026

3470 ENCROACHMENT STATIONS= 31. 6 349.9 TYPE= 1 TARGET= 318.270
.026 11.84 48.44 39.78 47.81 48.51 .07 .01 .00 100000.00

6600.0 .0 6600.0 .0 .0 3208.5 .0 9.0 .9 100000.00
.02 .00 2.06 .00 .000 .030 .000 .000 36.60 31.63

.000081 177. 118. 68. 2 14 0 .00 318.27 349.90

*SECNO .049

3470 ENCROACHMENT STATIONS= 18.9 399.9 TYPE= 1 TARGET= 381.000
.049 12.47 48.47 39.56 47.85 48.52 .05 .01 .00 100000.00

6600.0 .0 6600.0 .0 .0 3800.9 .0 19.1 1.9 100000.00
.04 .00 1. 74 .00 .000 .030 .000 .000 36.00 18.92



• • •
.000058 130. 125. 150. 1 17 0 .00 381.00 399.92

1
31JUL96 10:56:21 PAGE 17

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 IDC ICONT CORAR TOPWID ENDST

*SECNO .081

3470 ENCROACHMENT STATIONS= 9.5 435.2 TYPE= 1 TARGET= 425.630
.081 12.39 48.49 39.35 47.87 48.53 .04 .01 .00 100000.00

6600.0 .0 6600.0 .0 .0 4340.6 .0 34.7 3.5 100000.00
.07 .00 1.52 .00 .000 .030 .000 .000 36.10 9.54

.000043 184. 167. 150. 0 14 0 .00 425.63 435.17

*SECNO .117

3470 ENCROACHMENT STATIONS= 17.1 502.0 TYPE= 1 TARGET= 484.950
.117 12.41 48.51 39.23 47.89 48.54 .03 .01 .00 100000.00

6600.0 .0 6600.0 .0 .0 4994.8 .0 55.1 5.5 100000.00
.11 .00 1. 32 .00 .000 .030 .000 .000 36.10 17.09

.000032 248. 191. 140. 0 11 0 .00 484.95 502.04

*SECNO .139

3470 ENCROACHMENT STATIONS= 30.0 497.0 TYPE= 1 TARGET= 466.980
.139 12.11 48.51 39.81 47.89 48.54 .03 .00 .00 100000.00

6600.0 .0 6600.0 .0 .0 4487.7 .0 67.6 6.7 100000.00
.13 .00 1. 47 .00 .000 .030 .000 .000 36.40 30.02

.000044 234. 115. 13. 0 14 0 .00 466.98 497.00

1490 NH CARD USED
*SECNO .172

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = .65

3470 ENCROACHMENT STATIONS= 17.3 320.2 TYPE= 1 TARGET= 302.840
.172 11. 79 48.49 40.22 47.87 48.57 .08 .01 .01 100000.00

6600.0 .0 6600.0 .0 .0 2989.9 .0 82.6 8.2 100000.00
.15 .00 2.21 .00 .000 .031 .000 .000 36.70 17.32

.000104 263. 174. 60. 2 14 0 .00 302.84 320.16

1490 NH CARD USED
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*SECNO .178

1
31JUL96 10:56:21 PAGE 18

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 I TRIAL IDC ICONT CORAR TOPWID ENDST

3301 HV CHANGED MORE THAN HVINS

7185 MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED

3470 ENCROACHMENT STATIONS= 12.8 302.7 TYPE= 1 TARGET= 289.870
.178 11.23 49.03 49.03 49.07 50.64 1. 61 .01 .46 100000.00

6600.0 .0 5930.5 669.5 .0 553.9 219.1 84.4 9.0 47.30
.15 .00 10.71 3.06 .000 .032 .035 .000 37.80 12.95

.004184 33. 30. 245. 0 11 0 .00 289.56 302.51

CCHV= .300 CEHV= .500
1490 NH CARD USED
*SECNO .188

3265 DIVIDED FLOW

7185 MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED

3470 ENCROACHMENT STATIONS= 7.2 315.8 TYPE= 1 TARGET= 308.550
.188 11. 78 50.88 50.88 50.89 52.31 1. 43 .22 .05 100000.00

6600.0 .0 5709.7 890.3 .0 558.0 258.0 85.4 9.3 50.90
.16 .00 10.23 3.45 .000 .032 .030 .000 39.10 7.23

.003997 51. 54. 55. 0 8 0 .00 306.34 315.78

SPECIAL BRIDGE

SB XK XKOR COFQ RDLEN BWC BWP BAREA SS ELCHU ELCHD
1.25 1.56 2.60 .00 13.00 .10 360.00 3.00 39.20 39.10

1490 NH CARD USED
*SECNO .190
BTCARD, BRIDGE STENCL= 104.37 STENCR= 420.05

3301 HV CHANGED MORE THAN HVINS

PRESSURE AND WEIR FLOW, Weir Submergence Based on TRAPEZOIDAL Shape



• • •
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 VROB XNL XNCH XNR WTN ELMIN SSTA
SLOPE XLOBL XLCH XLOBR I TRIAL IDC ICONT CORAR TOPWID ENDST

EGPRS EGLWC H3 QWEIR QPR BAREA TRAPEZOID ELLC ELTRD WEIRLN
AREA

59.02 52.72 .01 3310. 3291. 360. 352. 48.10 51. 40 316.

3470 ENCROACHMENT STATIONS= 104.4 420.0 TYPE= 1 TARGET= 315.680
.190 12.96 52.16 .00 52.17 52.90 .75 .59 .00 100000.00

6600.0 .0 4690.4 1909.6 .0 597.6 500.6 85.6 9.4 51. 40
.16 .00 7.85 3.81 .000 .032 .030 .000 39.20 104.41

.002200 10. 10. 10. 3 0 4 .00 315.59 420.00

CCHV= .100 CEHV= .300
1490 NH CARD USED
*SECNO .206

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 1. 49

3470 ENCROACHMENT STATIONS= 98.2 392.1 TYPE= 1 TARGET= 293.830
.206 11.42 52.72 50.60 52.72 53.06 .35 .12 .04 52.60

6600.0 .0 2927.6 3672.4 .1 532.4 908.3 88.2 10.0 48.10
.16 .20 5.50 4.04 .035 .032 .030 .000 41. 30 98.30

.000996 87. 87. 87. 2 14 0 .00 293.75 392.05

1490 NH CARD USED
*SECNO .238

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = .67

3470 ENCROACHMENT STATIONS= 9.5 241. 4 TYPE= 1 TARGET= 231.830
.238 9.64 52.74 51. 27 52.75 53.40 .66 .24 .09 100000.00

6600.0 .0 3059.4 3540.6 .0 422.1 613.8 92.9 11. 0 48.80
.17 .00 7.25 5.77 .000 .032 .030 .000 43.10 9.54

.002233 173. 168. 168. 2 13 0 .00 231. 78 241. 32

1490 NH CARD USED
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 VROB XNL XNCH XNR WTN ELMIN SSTA
SLOPE XLOBL XLCH XLOBR I TRIAL IDC ICONT CORAR TOPWID ENDST

*SECNO .240

3301 HV CHANGED MORE THAN HVINS

7185 MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED

3470 ENCROACHMENT STATIONS= 10.6 252.3 TYPE= 1 TARGET= 241.740
.240 10.76 53.96 53.96 54.00 55.54 1.58 .04 .28 100000.00

6600.0 .0 5484.1 1115.9 .0 504.1 249.6 93.2 11.1 51.90
.17 .00 10.88 4.47 .000 .032 .030 .000 43.20 10.57

.004611 10. 11. 12. 0 8 0 .00 241. 73 252.29

CCHV= .300 CEHV= .500
1490 NH CARD USED
*SECNO .246

3301 HV CHANGED MORE THAN HVINS

7185 MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED

3470 ENCROACHMENT STATIONS= 25.9 148.4 TYPE= 1 TARGET= 122.430
.246 11. 23 54.83 54.83 54.67 57.24 2.41 .17 .42 100000.00

6600.0 .0 6084.3 515.7 .0 472.2 95.3 93.7 11.2 53.60
.17 .00 12.89 5.41 .000 .032 .030 .000 43.60 25.94

.006090 34. 32. 33. 0 8 0 .00 122.43 148.37

SPECIAL BRIDGE

5227 DOWNSTREAM ELEV IS 54.23 , NOT 54.83 HYDRAULIC JUMP OCCURS DOWNSTREAM (IF LOW FLOW CONTROLS)

SB XK XKOR COFQ RDLEN BWC BWP BAREA SS ELCHU ELCHD
1. 25 1. 56 2.60 .00 14.00 .10 329.00 2.50 43.60 43.60

1490 NH CARD USED
*SECNO .248
BTCARD, BRIDGE STENCL= 205.20 STENCR= 372.07

3301 HV CHANGED MORE THAN HVINS

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 VROB XNL XNCH XNR WTN ELMIN SSTA
SLOPE XLOBL XLCH XLOBR I TRIAL IDC ICONT CORAR TOPWID ENDST

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

PRESSURE AND WEIR FLOW, Weir Submergence Based on TRAPEZOIDAL Shape

EGPRS EGLWC H3 QWEIR QPR BAREA TRAPEZOID ELLC ELTRD WE I RLN
AREA

64.58 57.24 .00 3053. 3570. 329. 299. 52.10 55.40 167.

3470 ENCROACHMENT STATIONS= 205.2 372.1 TYPE= 1 TARGET= 166.870
.248 13.43 57.06 .00 56.09 57.68 .63 .44 .00 100000.00

6600.0 .0 4880.2 1719.8 .0 719.2 349.2 93.9 11.3 55.40
.17 .00 6.79 4.92 .000 .033 .030 .000 43.63 205.20

.001452 11. 11. 12. 2 0 3 .00 166.87 372.07

CCHV= .100 CEHV= .300
1490 NH CARD USED
*SECNO .268

3470 ENCROACHMENT STATIONS= 13.6 170.6 TYPE= 1 TARGET= 157.010
.268 11.68 57.18 54.60 56.23 57.84 .66 .14 .01 100000.00

6600.0 .0 4547.7 2052.3 .0 650.6 384.1 96.3 11. 6 51. 84
.17 .00 6.99 5.34 .000 .031 .030 .000 45.50 13.56

.001446 126. 102. 95. 3 20 0 .00 157.01 170.57

CCHV= .300 CEHV= .500
1490 NH CARD USED
*SECNO .289
BTCARD, BRIDGE STENCL= 21.72 STENCR= 155.03

3370 NORMAL BRIDGE, NRD= 16 MIN ELTRD= 60.60 MAX ELLC= 60.60

3470 ENCROACHMENT STATIONS= 21.7 155.0 TYPE= 1 TARGET= 133.310
.289 10.29 57.19 55.34 56.28 58.22 1.03 .19 .18 100000.00

6600.0 .0 3837.4 2762.6 .0 418.6 428.6 98.7 12.0 51. 80
.18 .00 9.17 6.45 .000 .028 .030 .000 46.90 21. 72

.002015 125. 115. 112. 11 20 0 -10.40 133.31 155.03

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 VROB XNL XNCH XNR WTN ELMIN SSTA
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST

1490 NH CARD USED
*SECNO .291
BTCARD, BRIDGE STENCL= 9.15 STENCR= 150.00

3370 NORMAL BRIDGE, NRD= 16 MIN ELTRD= 60.50 MAX ELLC= 60.60

3470 ENCROACHMENT STATIONS= 9.1 150.0 TYPE= 1 TARGET= 140.850
.291 10.51 57.46 55.14 56.50 58.29 .84 .02 .06 100000.00

6600.0 .0 4058.2 2541.8 .0 504.0 420.9 99.0 12.1 51. 80
.18 .00 8.05 6.04 .000 .029 .030 .000 46.95 9.15

.001681 10. 10. 12. 8 20 0 -10.99 140.85 150.00

CCHV= .100 CEHV= .300
1490 NH CARD USED
*SECNO .307

3301 HV CHANGED MORE THAN HVINS

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = .60

3470 ENCROACHMENT STATIONS= 11.2 117.7 TYPE= 1 TARGET= 106.530
.307 8.89 56.89 56.26 56.20 58.84 1. 95 .21 .33 100000.00

6600.0 .0 4524.7 2075.3 .0 373.3 233.2 100.4 12.3 52.24
.18 .00 12.12 8.90 .000 .029 .030 .000 48.00 11. 20

.004732 79. 81. 80. 3 19 0 .00 106.53 117.73

1490 NH CARD USED
*SECNO .320

3470 ENCROACHMENT STATIONS= 10.5 109.8 TYPE= 1 TARGET= 99.330
.320 8.42 57.12 56.56 56.37 59.25 2.13 .36 .05 100000.00

6600.0 .0 4414.5 2185.5 .0 350.4 226.4 101. 4 12.5 52.10
.18 .00 12.60 9.65 .000 .028 .030 .000 48.70 10.52

.005060 68. 73. 74. 0 15 0 .00 99.33 109.85

1490 NH CARD USED
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
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TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST

*SECNO .322

3301 HV CHANGED MORE THAN HVINS

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 1. 43

3470 ENCROACHMENT STATIONS= 35.0 125.0 TYPE= 1 TARGET= 90.000
.322 9.46 58.36 54.82 57.40 59.39 1. 03 .02 .11 100000.00

6600.0 .0 6600.0 .0 .0 812.0 .0 101. 5 12.5 100000.00
.18 .00 8.13 .00 .000 .035 .000 .000 48.90 35.00

.002489 7. 7. 7. 3 19 0 .00 90.00 125.00

1490 NH CARD USED
*SECNO .336

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 1. 62

3470 ENCROACHMENT STATIONS= 35.0 125.0 TYPE= 1 TARGET= 90.000
.336 9.49 58.49 54.84 57.52 59.49 1. 00 .11 .00 100000.00

6600.0 .0 6600.0 .0 .0 822.1 .0 102.9 12.6 100000.00
.18 .00 8.03 .00 .000 .022 .000 .000 49.00 35.00

. 000945 62. 73 . 53. 2 14 0 .00 90.00 125.00

1490 NH CARD USED
*SECNO .344

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

3470 ENCROACHMENT STATIONS= 135.0 225.0 TYPE= 1 TARGET= 90.000
.344 8.96 58.50 55.18 57.49 59.58 1. 08 .06 .02 100000.00

6600.0 .0 6600.0 .0 .0 792.5 .0 103.7 12.7 100000.00
.19 .00 8.33 .00 .000 .030 .000 .000 49.54 135.00

.001972 44. 45. 56. 2 14 0 .00 90.00 225.00

*SECNO .352
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 VROB XNL XNCH XNR WTN ELMIN SSTA
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST



• • •
3301 HV CHANGED MORE THAN HVINS

7185 MINIMUM SPEclFIC ENERGY
3720 CRITICAL DEPTH ASSUMED

3470 ENCROACHMENT STATIONS= 200.0 339.0 TYPE= 1 TARGET= 139.000
.352 4.79 61.31 61.31 60.79 63.39 2.08 .16 .30 58.75

6600.0 .0 6600.0 .0 .0 570.2 .0 104.3 12.8 100000.00
.19 .00 11.58 .00 .000 .035 .000 .000 56.52 200.00

.012003 39. 41. 43. 0 11 0 .00 139.00 339.00

*SECNO .356

3470 ENCROACHMENT STATIONS= 212.0 352.0 TYPE= 1 TARGET= 140.000
.356 5.26 61. 89 61.52 61. 81 63.63 1. 73 .20 .03 58.30

6600.0 224.1 6352.3 23.7 27.5 596.4 4.9 104.6 12.9 59.40
.19 8.16 10.65 4.84 .030 .035 .030 .000 56.63 212.00

.008267 26. 20. 18. 5 5 0 .00 140.00 352.00

*SECNO .361

3301 HV CHANGED MORE THAN HVINS

7185 MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED

3470 ENCROACHMENT STATIONS= 220.0 334.0 TYPE= 1 TARGET= 114.000
.361 5.54 62.61 62.61 62.37 64.98 2.38 .26 .19 58.72

6600.0 .0 6600.0 .0 .0 533.5 .0 105.0 13.0 100000.00
.19 .00 12.37 .00 .000 .035 .000 .000 57.07 220.00

.011738 24. 27. 30. 0 8 0 .00 114.00 334.00

*SECNO .370
3280 CROSS SECTION .37 EXTENDED .20 FEET

7185 MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED

3470 ENCROACHMENT STATIONS= 205.0 320.0 TYPE= 1 TARGET= 115.000
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 VROB XNL XNCH XNR WTN ELMIN SSTA
SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICONT CORAR TOPWID ENDST



• • •
.370 5.39 63.03 63.03 62.71 65.38 2.35 .22 .00 58.88

6600.0 816.9 5783.1 .0 81. 5 458.9 .0 105.6 13.1 100000.00
.19 10.02 12.60 .00 .016 .016 .000 .000 57.64 205.00

.002358 50. 50. 48. 0 8 0 .00 115.00 320.00

*SECNO .373
7185 MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED

3470 ENCROACHMENT STATIONS= 185.0 355.0 TYPE= 1 TARGET= 170.000
.373 6.82 64.04 64.04 63.45 65.90 1. 86 .03 .05 57.55

6600.0 2375.6 4166.6 57.8 197.7 401. 7 15.9 105.8 13.1 63.22
.19 12.01 10.37 3.63 .016 .016 .016 .000 57.22 185.00

.002185 12. 13. 14. 0 11 0 .00 170.00 355.00

*SECNO .460
3280 CROSS SECTION .46 EXTENDED .06 FEET

3301 HV CHANGED MORE THAN HVINS

7185 MINIMUM SPECIFIC ENERGY
3720 CRITICAL DEPTH ASSUMED

3470 ENCROACHMENT STATIONS= 793.0 923.0 TYPE= 1 TARGET= 130.000
.460 5.76 66.06 66.06 65.53 68.42 2.36 1. 85 .15 62.00

5900.0 794.6 4994.5 110.9 184.8 375.7 31. 7 111.6 14.6 62.00
.20 4.30 13.29 3.50 .100 .040 .100 .000 60.30 793.00

.014957 440. 420. 400. 0 15 0 .00 130.00 923.00

*SECNO .510

3301 HV CHANGED MORE THAN HVINS

3302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 1. 41

3470 ENCROACHMENT STATIONS= 1922.0 1995.0 TYPE= 1 TARGET= 73.000
.510 8.84 72.84 70.22 70.44 74.25 1. 41 5.74 .10 66.00

5900.0 .0 5900.0 .0 .0 618.2 .0 119.5 15.9 100000.00
.22 .00 9.54 .00 .000 .050 .000 .000 64.00 1922.00

.007549 650. 550. 450. 3 8 0 .00 73.00 1995.00

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
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TIME VLOB VCH VROB XNL XNCH XNR WTN ELMIN SSTA
SLOPE XLOBL XLCH XLOBR I TRIAL IDC ICONT CORAR TOPWID ENDST

*SECNO .710

3301 HV CHANGED MORE THAN HVINS

3470 ENCROACHMENT STATIONS= 1635.0 1840.0 TYPE= 1 TARGET= 205.000
.710 9.65 79.65 77.42 78.72 80.54 .89 6.23 .05 74.00

5900.0 461. 9 4909.4 528.7 275.3 594.7 302.2 139.2 18.8 74.00
.26 1. 68 8.26 1. 75 .160 .050 .160 .000 70.00 1635.00

.004920 700. 1060. 800. 3 15 0 .00 205.00 1840.00

1
PROFILE FOR STREAM CANYON WASH 100 YR REVI

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 36. 41. 46. 51. 56. 61. 66. 71. 76. 81.
SECNO CUMDIS

.00 o. I C WEM L

.00 20. .1 C EM L
40. · I C E M L
60. · I C E M L
80. · I C E M. L

100. · I C E M L
120. · I C E .M L

.03 140. · I C E M L
160. · I C E M L
180. · I C E M L
200. · I C E M L
220. I C E M L
240. I C E M L
260. I C E M L

. 05 280 . I C E M L
300. I C E M L
320. I C E M L
340. I C E M L
360. I C E M L
380. I C E M L
400. I C E M L
420. I C E M L

.08 440. I C E M L
460. I C E M L
480. I C E M L
500. I C E M L



• •
520. I C E M L
540. I C E M L
560. I C E M L
580. I C E M L
600. I C E M L

.12 620. I C E M L
640. I C E M L
660. I C E M L
680. .1 C E M L
700. .1 C E M L
720. .1 C E M L

. 14 740 . .1 C E M L
760. .1 C E M L
780. .1 C E M L
800. .1 C E M L
820. .1 C E M L
840. .1 C E M L
860. .1 C E M L
880. .1 C E M L
900. .1 C E M L

.17 920. .1 C E M L

.18 940. I R W E. M L
960. I RW .E M L
980. I RW. E M L

.19 1000. I W E M L

.19 1020. C I .RW E M L
1040. C I R. WE M L
1060. C I R • WE M L
1080. C I. R WE M L

.21 1100. . I R c. WE M.
1120. . I R c. WE M. L
1140. .1 R C WE M L
1160. I R C WE M L
1180. I R C WE M L
1200. I R C WE .M L
1220. I R C WE .M L
1240. I R C WE .M L

.24 1260. I R .c W E M L

.24 1280. I R W E. M L

.25 1300. I R W • EM L

.25 1320. C I R. WE M L
1340. C I R WE M L
1360. C I R WE M L
1380. C I R WEM L
1400. C I R WEM L

.27 1420. I. R C WEM L
1440. I. R C WE M L
1460. I R C WE M L
1480. I R C WE M L
1500. .1 R C WE M L
1520. .1 R C WE M• L

. 29 1540. I R C. WE M• L

. 29 1560. I R C • WE M. L
1580. I R C. WE M. L

•



• •
1600. 1 R C. W E M L

.31 1620. 1 R .CW E L
1640. 1 R .CW E L
1660. 1 R .CW E L
1680. 1 R .CW E L

. 32 1700 . 1 R .CW E L

. 32 1720 . 1 C WE L
1740. 1 C WE L
1760. 1 C WE L

. 34 1780 . 1 C WE L
1800. 1 C WE M. L

. 34 1820 . 1 C WE M L
1840. 1 C WME L

.35 1860. .1 L .W E R

.36 1880. .1 L R .CW E
1900. 1 L W E R

.36 1920. 1 L WM E R
1940. 1 L W E R

.37 1960. 1 L W E • R

. 37 1980. IL RW E
2000. IL RW E
2020. IL RW E
2040. lL R W .E
2060. IL R W .E
2080. lL R W .E
2100. 1 L R W .E
2120. 1 L R W .E
2140. lL R W E
2160. 1 L R W E
2180. 1 L R W E
2200. 1 L R W E
2220. 1 L R W E
2240. 1 L. R W. E
2260. 1 L. R W. E
2280. 1 L. R W. E
2300. 1 L R W. E
2320. 1 L R W. E
2340. 1 .LR MW E
2360. 1 .LR W E
2380. 1 L W E

.46 2400. 1. L W E
2420. 1. L CW E R
2440. 1. L .WM E R
2460. 1. L .CWM E R
2480. 1 L .CW M E R
2500. 1 L CW M E R
2520. 1 L CW ME R
2540. 1 L C W ME R
2560. .1 L CW E R
2580. • 1 L CW E • R
2600. .1 L C W EM R
2620. 1 L C W EM R
2640. 1 L C W EM R
2660. 1 L C W E M R

•
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2680. 1 L C W .E M R
2700. 1 L C W .E M R
2720. 1 L C W E M R
2740. 1 L C W. E M R
2760. 1 L C W. E M R
2780. 1 L C W. E M. R
2800. 1 L C W E M R
2820. 1 L C W E .M R
2840. 1 L C .W E M R
2860. 1 L. C .W E M R
2880. 1 L. C W E M R
2900. 1 L. C W E M R
2920. 1 L C W E M R

.51 2940. 1 L C W E M R
2960. 1 L c. W E M R
2980. 1 .L c. W E M R
3000. 1 .L c. W E M R
3020. 1 .L C W E M R
3040. 1 L C W E M R
3060. 1 L C W E M R
3080. 1 L C W E M R
3100. 1 L .c WE M R
3120. 1 L .c W E. M R
3140. 1 L .c W E. M R
3160. 1 L .c WE. M R
3180. I. L C WE. M R
3200. I. L C W E M R
3220. I. L C W E M R
3240. I. L C WE M R
3260. 1 L C WE M R
3280. 1 L C W .E M R
3300. 1 L C W .E M R
3320. 1 L C W.E M R
3340. .1 L C W.E M R
3360. .1 L C W.E M R
3380. .1 L C W. E M R
3400. .1 L C WE M R
3420. .1 L C WE M R
3440. 1 L C WE M R
3460. 1 L C W E M R
3480. 1 L C .W E M R
3500. 1 L C .W E M R
3520. 1 L. C .W E M R
3540. 1 L. C .W E M R
3560. 1 L. C WE M R
3580. 1 L C WE M R
3600. 1 L C WE M R
3620. 1 L C W E M R
3640. 1 .L C WE M R
3660. 1 .L C WE M R
3680. 1 .L C WE M R
3700. 1 . L c . W E M R
3720. 1 L c. WEM R
3740. 1 . L c. WEM R

•
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3760. I L C WEM R
3780. I L C WEM R
3800. I L C W EM R
3820. I L C W EM R
3840. I L .C W EM R
3860. I L .C WEM R
3880. I L .C WE R
3900. I L .C WE R
3920. I L C WE R
3940. I L C WE R
3960. I L C WME. R
3980. I L C WME. R

.71 4000. I L C WME.
1

PROFILE FOR STREAM CANYON WASH 100 YR REVI

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
SECNO

1

36.
CUMDIS

41. 46. 51. 56. 61. 66. 71. 76. 81.
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*************************************
HEC-2 WATER SURFACE PROFILES

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

THIS RUN EXECUTED 31JUL96 10:56:26

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

ECHO CANYON WASH 100 YR

SUMMARY PRINTOUT

CWSEL .01K STENCL STENCR ELENCL ELENCR K*CHSL

46.900 876.37 .00 .00 .00 .00 .00
47.900 1306.34 8.41 248.85 100000.00 100000.00 .00

* 47.776 5085.84 .00 .00 .00 .00 -350.00
* 48.412 5635.51 4.20 278.06 100000.00 100000.00 -350.00
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47.814 6620.66 .00 .00 .00 .00 .00
48.445 7354.20 31.63 349.90 100000.00 100000.00 .00

47.848 7797.87 .00 .00 .00 .00 -4. 80
48.474 8669.57 18.92 399.92 100000.00 100000.00 -4. 80

47.872 9066.73 .00 .00 .00 .00 .60
48.494 10052.21 9.54 435.17 100000.00 100000.00 .60

47.892 10524. 03 .00 .00 .00 .00 .00
48.511 11651. 71 17.09 502.04 100000.00 100000.00 .00

47.891 8969.44 .00 .00 .00 .00 2.61
48.511 10003.16 30.02 497.00 100000.00 100000.00 2.61

* 47.872 5817.08 .00 .00 .00 .00 1.72
* 48.492 6461. 07 17.32 320.16 100000.00 100000.00 1.72

* 49.072 1035.47 .00 .00 .00 .00 36.67
* 49.028 1020.38 12.82 302.69 100000.00 100000.00 36.67

* 50.887 1047.32 .00 .00 .00 .00 24.07
* 50.877 1043.95 7.23 315.78 100000.00 100000.00 24.07

52.172 1414.83 .00 .00 .00 .00 10.00
52.156 1407.02 104.37 420.05 100000.00 100000.00 10.00

1
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CWSEL .01K STENCL STENCR ELENCL ELENCR K*CHSL

* 52.723 2096.02 .00 .00 .00 .00 24.14
* 52.715 2091.06 98.23 392.06 100000.00 100000.00 24.14

* 52.749 1400.04 .00 .00 .00 .00 10.71
* 52.742 1396.74 9.52 241.35 100000.00 100000.00 10.71

* 53.996 984.08 .00 .00 .00 .00 9.09
* 53.962 971.93 10.56 252.30 100000.00 100000.00 9.09

* 54.667 1004.10 .00 .00 .00 .00 12.50
* 54.830 845.76 25.94 148.37 100000.00 100000.00 12.50

* 56.090 1709.69 .00 .00 .00 .00 2.73
* 57.057 1732.22 205.20 372.07 100000.00 100000.00 2.73

56.230 1728.62 .00 .00 .00 .00 18.33
57.178 1735.61 13.56 170.57 100000.00 100000.00 18.33

56.281 1488.75 .00 .00 .00 .00 12.17
57.187 1470.20 21. 72 155.03 100000.00 100000.00 12.17
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56.500 1632.45 .00 .00 .00 .00 5.00
57.456 1609.92 9.15 150.00 100000.00 100000.00 5.00

* 56.196 1020.95 .00 .00 .00 .00 12.96
* 56.889 959.46 11.20 117.73 100000.00 100000.00 12.96

56.366 970.26 .00 .00 .00 .00 9.59
57.124 927.82 10.52 109.85 100000.00 100000.00 9.59

* 57.405 1535.09 .00 .00 .00 .00 28.57
* 58.360 1323.04 35.00 125.00 100000.00 100000.00 28.57

57.516 2004.81 .00 .00 .00 .00 1.37
* 58.4,,3 2146.48 35.00 125.00 100000.00 100000.00 1.37

57.488 1530.47 .00 .00 .00 .00 12.00
* 58.499 1486.11 135.00 225.00 100000.00 100000.00 12.00

* 60.789 727.46 .00 .00 .00 .00 170.24
* 61.312 602.41 200.00 339.00 100000.00 100000.00 170.24

* 61.812 892.48 .00 .00 .00 .00 5.50
61. 894 725.89 212.00 352.00 100000.00 100000.00 5.50

* 62.370 808.38 .00 .00 .00 .00 16.30
* 62.606 609.18 220.00 334.00 100000.00 100000.00 16.30

* 62.707 1901. 33 .00 .00 .00 .00 11. 40
* 63.026 1359.30 205.00 320.00 100000.00 100000.00 11. 40

1
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CWSEL .01K STENCL STENCR ELENCL ELENCR K*CHSL

* 63.445 1399.22 .00 .00 .00 .00 -32.31
* 64.038 1412.00 185.00 355.00 100000.00 100000.00 -32.31

* 65.527 644.54 .00 .00 .00 .00 7.33
* 66.057 482.43 793.00 923.00 100000.00 100000.00 7.33

70.435 573.76 .00 .00 .00 .00 6.73
* 72.839 679.05 1922.00 1995.00 100000.00 100000.00 6.73

78.722 744.92 .00 .00 .00 .00 5.66
79.649 841.12 1635.00 1840.00 100000.00 100000.00 5.66

1
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ECHO CANYON WASH 100 YR
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SUMMARY PRINTOUT TABLE 150

SECNO XLCH ELTRD ELLC ELMIN Q CWSEL CRIWS EG 10*KS VCH AREA .01K

.000 .00 .00 .00 42.90 6600.00 46.90 46.06 47.78 56.72 7.54 874.85 876.37

.000 .00 .00 .00 42.90 6600.00 47.90 46.06 48.44 25.53 5.92 1115.29 1306.34

* .003 18.00 .00 .00 36.60 6600.00 47.78 40.00 47.87 1. 68 2.48 2659.42 5085.84
* .003 18.00 .00 .00 36.60 6600.00 48.41 40.01 48.50 1. 37 2.33 2833.48 5635.51

.026 118.00 .00 .00 36.60 6600.00 47.81 39.79 47.89 .99 2.19 3007.75 6620.66

.026 118.00 .00 .00 36.60 6600.00 48.44 39.78 48.51 .81 2.06 3208.51 7354.20

.049 125.00 .00 .00 36.00 6600.00 47.85 39.56 47.90 .72 1. 85 3562.12 7797.87

.049 125.00 .00 .00 36.00 6600.00 48.47 39.56 48.52 .58 1. 74 3800.92 8669.57

'-.081 167.00 .00 .00 36.10 6600.00 47.87 39.36 47.91 .53 1. 62 4075.29 9066.73
.081 167.00 .00 .00 36.10 6600.00 48.49 39.35 48.53 .43 1. 52 4340.59 10052.21

.117 191. 00 .00 .00 36.10 6600.00 47.89 39.21 47.92 .39 1. 41 4694.13 10524.03

.117 191. 00 .00 .00 36.10 6600.00 48.51 39.23 48.54 .32 1. 32 4994.80 11651.71

.139 115.00 .00 .00 36.40 6600.00 47.89 39.80 47.93 .54 1. 57 4199.03 8969.44

.139 115.00 .00 .00 36.40 6600.00 48.51 39.81 48.54 .44 1. 47 4487.75 10003.16

* .172 174.00 .00 .00 36.70 6600.00 47.87 40.20 47.96 1.29 2.36 2801. 98 5817.08
* .172 174.00 .00 .00 36.70 6600.00 48.49 40.22 48.57 1. 04 2.21 2989.87 6461. 07

* .178 30.00 .00 .00 37.80 6600.00 49.07 49.07 50.64 40.63 10.58 785.66 1035.47
* .178 30.00 .00 .00 37.80 6600.00 49.03 49.03 50.64 41. 84 10.71 772.94 1020.38

* .188 54.00 .00 .00 39.10 6600.00 50.89 50.89 52.31 39.71 10.20 819.06 1047.32
* .188 54.00 .00 .00 39.10 6600.00 50.88 50.88 52.31 39.97 10.23 815.97 1043.95

.190 10.00 51. 40 48.10 39.20 6600.00 52.17 .00 52.91 21. 76 7.81 1103.08 1414.83

.190 10.00 51. 40 48.10 39.20 6600.00 52.16 .00 52.90 22.00 7.85 1098.16 1407.02

* .206 87.00 .00 .00 41. 30 6600.00 52.72 50.61 53.07 9.92 5.49 1443.02 2096.02
* .206 87.00 .00 .00 41. 30 6600.00 52.72 50.60 53.06 9.96 5.50 1440.84 2091. 06

* .238 168.00 .00 .00 43.10 6600.00 52.75 51.26 53.40 22.22 7.23 1037.48 1400.04
* .238 168.00 .00 .00 43.10 6600.00 52.74 51.27 53.40 22.33 7.25 1035.82 1396.74

* .240 11.00 .00 .00 43.20 6600.00 54.00 54.00 55.54 44.98 10.77 761.99 984.08
* .240 11.00 .00 .00 43.20 6600.00 53.96 53.96 55.54 46.11 10.88 753.67 971. 93

* .246 32.00 .00 .00 43.60 6600.00 54.67 54.67 56.10 43.20 10.70 784.07 1004.10
* .246 32.00 .00 .00 43.60 6600.00 54.83 54.83 57.24 60.90 12.89 567.53 845.76

* .248 11.00 55.40 52.10 43.63 6600.00 56.09 .00 56.59 14.90 ·6.37 1212.63 1709.69
* .248 11. 00 55.40 52.10 43.63 6600.00 57.06 .00 57.68 14.52 6.79 1068.45 1732.22

1
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SECNO XLCH ELTRD ELLC ELMIN Q CWSEL CRIWS EG 10*KS VCH AREA .01K

.268 102.00 .00 .00 45.50 6600.00 56.23 54.41 56.74 14.58 6.51 1202.18 1728.62

.268 102.00 .00 .00 45.50 6600.00 57.18 54.60 57.84 14.46 6.99 1034.69 1735.61

.289 115.00 60.60 60.60 46.90 6600.00 56.28 55.07 57.07 19.65 8.50 983.11 1488.75

.289 115.00 60.60 60.60 46.90 6600.00 57.19 55.34 58.22 20.15 9.17 847.17 1470.20

.291 10.00 60.50 60.60 46.95 6600.00 56.50 54.76 57.14 16.35 7.38 1070.94 1632.45

.291 10.00 60.50 60.60 46.95 6600.00 57.46 55.14 58.29 16.81 8.05 924.84 1609.92

* .307 81.00 .00 .00 48.00 6600.00 56.20 55.67 57.55 41. 79 10.70 740.28 1020.95
* .307 81. 00 .00 .00 48.00 6600.00 56.89 56.26 58.84 47.32 12.12 606.56 959.46

.320 73.00 .00 .00 48.70 6600.00 56.37 55.86 57.94 46.27 11. 22 671. 91 970.26

.320 73.00 .00 .00 48.70 6600.00 57.12 56.56 59.25 50.60 12.60 576.83 927.82

* .322 7.00 .00 .00 48.90 6600.00 57.40 54.14 58.05 18.48 6.47 1020.19 1535.09
* .322 7.00 .00 .00 48.90 6600.00 58.36 54.82 59.39 24.89 8.13 812.00 1323.04

.336 73.00 .00 .00 49.00 6600.00 57.52 54.22 58.16 10.84 6.43 1027.23 2004.81
* .336 73.00 .00 .00 49.00 6600.00 58.49 54.84 59.49 9.45 8.03 822.12 2146.48

.344 45.00 .00 .00 49.54 6600.00 57.49 54.61 58.26 18.60 7.04 937.22 1530.47
* .344 45.00 .00 .00 49.54 6600.00 58.50 55.18 59.58 19.72 8.33 792.54 1486.11

* .352 41. 00 .00 .00 56.52 6600.00 60.79 60.79 61. 76 82.31 9.01 943.82 727.46
* .352 41.00 .00 .00 56.52 6600.00 61.31 61.31 63.39 120.03 11.58 570.19 602.41

* .356 20.00 .00 .00 56.63 6600.00 61. 81 61.81 62.75 54.69 8.55 952.65 892.48
.356 20.00 .00 .00 56.63 6600.00 61. 89 61.52 63.63 82.67 10.65 628.76 725.89

* .361 27.00 .00 .00 57.07 6600.00 62.37 62.37 63.46 66.66 9.36 878.68 808.38
* .361 27.00 .00 .00 57.07 6600.00 62.61 62.61 64.98 117.38 12.37 533.45 609.18

* .370 50.00 .00 .00 57.64 6600.00 62.71 62.50 63.60 12.05 8.79 958.20 1901. 33
* .370 50.00 .00 .00 57.64 6600.00 63.03 63.03 65.38 23.58 12.60 540.48 1359.30

* .373 13.00 .00 .00 57.22 6600.00 63.45 63.45 64.62 22.25 9.32 771.92 1399.22
* .373 13.00 .00 .00 57.22 6600.00 64.04 64.04 65.90 21.85 10.37 615.33 1412.00

* .460 420.00 .00 .00 60.30 5900.00 65.53 65.21 66.26 83.79 9.23 1545.37 644.54
* .460 420.00 .00 .00 60.30 5900.00 66.06 66.06 68.42 149.57 13.29 592.28 482.43

.510 550.00 .00 .00 64.00 5900.00 70.44 69.83 71. 66 105.74 10.13 1179.34 573.76
* .510 550.00 .00 .00 64.00 5900.00 72.84 70.22 74.25 75.49 9.54 618.24 679.05

.710 1060.00 .00 .00 70.00 5900.00 78.72 77.73 79.60 62.73 8.58 1682.00 744.92

.710 1060.00 .00 .00 70.00 5900.00 79.65 77.42 80.54 49.20 8.26 1172.21 841.12

1
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ECHO CANYON WASH 100 YR

SUMMARY PRINTOUT TABLE 150

SECNO Q CWSEL DIFWSP DIFWSX DIFKWS TOPWID XLCH

.000 6600.00 46.90 .00 .00 .00 240.44 .00

.000 6600.00 47.90 1.00 .00 1. 00 240.44 .00

* .003 6600.00 47.78 .00 .88 .00 273.86 18.00
* .003 6600.00 48.41 .64 .51 .64 273.86 18.00

.026 6600.00 47.81 .00 .04 .00 318.27 118.00

.026 6600.00 48.44 .63 .03 .63 318.27 118.00

.049 6600.00 47.85 .00 .03 .00 381. 00 125.00

.049 6600.00 48.47 .63 .03 .63 381.00 125.00

.081 6600.00 47.87 .00 .02 .00 425.63 167.00

.081 6600.00 48.49 .62 .02 .62 425.63 167.00

.117 6600.00 47.89 .00 .02 .00 484.96 191.00

.117 6600.00 48.51 .62 .02 .62 484.95 191.00

.139 6600.00 47.89 .00 .00 .00 466.98 115.00

.139 6600.00 48.51 .62 .00 .62 466.98 115.00

* .172 6600.00 47.87 .00 -.02 .00 302.84 174.00
* .172 6600.00 48.49 .62 -.02 .62 302.84 174.00

* .178 6600.00 49.07 .00 1. 20 .00 289.87 30.00
* .178 6600.00 49.03 -.04 .54 -.04 289.56 30.00

* .188 6600.00 50.89 .00 1. 82 .00 307.39 54.00
* .188 6600.00 50.88 -.01 1. 85 -.01 306.34 54.00

.190 6600.00 52.17 .00 1.28 .00 315.74 10.00

.190 6600.00 52.16 -.02 1.28 -.02 315.59 10.00

* .206 6600.00 52.72 .00 .55 .00 293.87 87.00
* .206 6600.00 52.72 -.01 .56 -.01 293.75 87.00

* .238 6600.00 52.75 .00 .03 .00 231.85 168.00
* .238 6600.00 52.74 -.01 .03 -.01 231. 78 168.00

* .240 6600.00 54.00 .00 1.25 .00 241.96 11. 00
* .240 6600.00 53.96 -.03 1.22 -.03 241.73 11.00

* .246 6600.00 54.67 .00 .67 .00 232.83 32.00
* .246 6600.00 54.83 .16 .87 .16 122.43 32.00
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* .248 6600.00 56.09 .00 1. 42 .00 257.79 11. 00
* .248 6600.00 57.06 .97 2.23 .97 166.87 11.00

1
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SECNO Q CWSEL DIFWSP DIFWSX DIFKWS TOPWID XLCH

.268 6600.00 56.23 .00 .14 .00 252.42 102.00

.268 6600.00 57.18 .95 .12 .95 157.01 102.00

.289 6600.00 56.28 .00 .05 .00 203.31 115.00

.289 6600.00 57.19 .91 .01 .91 133.31 115.00

.291 6600.00 56.50 .00 .22 .00 212.95 10.00

.291 6600.00 57.46 .96 .27 .96 140.85 10.00

* .307 6600.00 56.20 .00 -.30 .00 173.81 81. 00
* .307 6600.00 56.89 .69 -.57 .69 106.53 81. 00

.320 6600.00 56.37 .00 .17 .00 144.33 73.00

.320 6600.00 57.12 .76 .23 .76 99.33 73.00

* .322 6600.00 57.40 .00 1. 04 .00 150.22 7.00
* .322 6600.00 58.36 .96 1. 24 .96 90.00 7.00

.336 6600.00 57.52 .00 .11 .00 152.43 73.00
* .336 6600.00 58.49 .98 .13 .98 90.00 73.00

.344 6600.00 57.49 .00 -.03 .00 141.41 45.00
* .344 6600.00 58.50 1. 01 .01 1.01 90.00 45.00

* .352 6600.00 60.79 .00 3.30 .00 469.46 41. 00
* .352 6600.00 61.31 .52 2.81 .52 139.00 41.00

* .356 6600.00 61. 81 .00 1.02 .00 558.24 20.00
.356 6600.00 61. 89 .08 .58 .08 140.00 20.00

* .361 6600.00 62.37 .00 .56 .00 422.94 27.00
* .361 6600.00 62.61 .24 .71 .24 114.00 27.00

* .370 6600.00 62.71 .00 .34 .00 476.64 50.00
* .370 6600.00 63.03 .32 .42 .32 115.00 50.00

* .373 6600.00 63.45 .00 .74 .00 391.06 13.00
* .373 6600.00 64.04 .59 1. 01 .59 170.00 13.00

* .460 5900.00 65.53 .00 2.08 .00 785.79 420.00
* .460 5900.00 66.06 .53 2.02 .53 130.00 420.00

.510 5900.00 70.44 .00 4.91 .00 442.79 550.00
* .510 5900.00 72.84 2.40 6.78 2.40 73.00 550.00



•
1

.710

.710
5900.00
5900.00

78.72
79.65

.00

.93
8.29
6.81

.00

.93

•
756.08
205.00

1060.00
1060.00

•
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SUMMARY OF ERRORS AND SPECIAL NOTES

WARNING SECNO= .003 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
WARNING SECNO= .003 PROFILE= 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

WARNING SECNO= .172 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
WARNING SECNO= .172 PROFILE= 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

CAUTION SECNO= .178 PROFILE= 1 CRITICAL DEPTH ASSUMED
CAUTION SECNO= .178 PROFILE= 1 MINIMUM SPECIFIC ENERGY
CAUTION SECNO= .178 PROFILE= 2 CRITICAL DEPTH ASSUMED
CAUTION SECNO= .178 PROFILE= 2 MINIMUM SPECIFIC ENERGY

CAUTION SECNO= .188 PROFILE= 1 CRITICAL DEPTH ASSUMED
CAUTION SECNO= .188 PROFILE= 1 MINIMUM SPECIFIC ENERGY
CAUTION SECNO= .188 PROFILE= 2 CRITICAL DEPTH ASSUMED
CAUTION SECNO= .188 PROFILE= 2 MINIMUM SPECIFIC ENERGY

WARNING SECNO= .206 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
WARNING SECNO= .206 PROFILE= 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

WARNING SECNO= .238 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
WARNING SECNO= .238 PROFILE= 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

CAUTION SECNO= .240 PROFILE= 1 CRITICAL DEPTH ASSUMED
CAUTION SECNO= .240 PROFILE= 1 MINIMUM SPECIFIC ENERGY
CAUTION SECNO= .240 PROFILE= 2 CRITICAL DEPTH ASSUMED
CAUTION SECNO= .240 PROFILE= 2 MINIMUM SPECIFIC ENERGY

CAUTION SECNO= .246 PROFILE= 1 CRITICAL DEPTH ASSUMED
CAUTION SECNO= .246 PROFILE= 1 MINIMUM SPECIFIC ENERGY
CAUTION SECNO= .246 PROFILE= 2 CRITICAL DEPTH ASSUMED
CAUTION SECNO= .246 PROFILE= 2 MINIMUM SPECIFIC ENERGY

CAUTION SECNO= .248 PROFILE= 1 HYDRAULIC JUMP D.S.
WARNING SECNO= .248 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
CAUTION SECNO= .248 PROFILE= 2 HYDRAULIC JUMP D.S.
WARNING SECNO= .248 PROFILE= 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

WARNING SECNO= .307 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
WARNING SECNO= .307 PROFILE= 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

WARNING SECNO= .322 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
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WARNING SECNO= .322 PROFILE= 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

WARNING SECNO= .336 PROFILE= 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

WARNING SECNO= .344 PROFILE= 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

CAUTION SECNO= .352 PROFILE= 1 CRITICAL DEPTH ASSUMED
CAUTION SECNO= .352 PROFILE= 1 MINIMUM SPECIFIC ENERGY
CAUTION SECNO= .352 PROFILE= 2 CRITICAL DEPTH ASSUMED
CAUTION SECNO= .352 PROFILE= 2 MINIMUM SPECIFIC ENERGY

1
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CAUTION SECNO= .356 PROFILE= 1 CRITICAL DEPTH ASSUMED
CAUTION SECNO= .356 PROFILE= 1 MINIMUM SPECIFIC ENERGY

CAUTION SECNO= .361 PROFILE= 1 CRITICAL DEPTH ASSUMED
CAUTION SECNO= .361 PROFILE= 1 MINIMUM SPECIFIC ENERGY
CAUTION SECNO= .361 PROFILE= 2 CRITICAL DEPTH ASSUMED
CAUTION SECNO= .361 PROFILE= 2 MINIMUM SPECIFIC ENERGY

WARNING SECNO= .370 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
CAUTION SECNO= .370 PROFILE= 2 CRITICAL DEPTH ASSUMED
CAUTION SECNO= .370 PROFILE= 2 MINIMUM SPECIFIC ENERGY

CAUTION SECNO= .373 PROFILE= 1 CRITICAL DEPTH ASSUMED
CAUTION SECNO= .373 PROFILE= 1 MINIMUM SPECIFIC ENERGY
CAUTION SECNO= .373 PROFILE= 2 CRITICAL DEPTH ASSUMED
CAUTION SECNO= .373 PROFILE= 2 MINIMUM SPECIFIC ENERGY

WARNING SECNO= .460 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE
CAUTION SECNO= .460 PROFILE= 2 CRITICAL DEPTH ASSUMED
CAUTION SECNO= .460 PROFILE= 2 MINIMUM SPECIFIC ENERGY

WARNING SECNO= .510 PROFILE= 2 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE

1
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FLOODWAY DATA,
PROFILE NO. 2

ECHO CANYON WASH 100 YR

STATION
------- FLOODWAY -------
WIDTH SECTION MEAN

AREA VELOCITY

WATER SURFACE ELEVATION
WITH WITHOUT DIFFERENCE

FLOODWAY FLOODWAY

.000

.003
240.
274.

1115.
2833.

5.9
2.3

47.9
48.4

46.9
47.8

1.0
.6
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FLOOD CONTROL DISTRICT
OF MARICOPA COUNTY

2801 West Durango Street
Phoenix, Arizona 85009

(602) 506-1501

TO David Evan. & ••ociate., Inc.

DATE IJOII NO.
8/20/96

ATTENTION

.eri Kintz
RE,

2929 East Ca oad, Suite 240

Phoenix, AI 8 016-3446

WE ARE SENDING YOU 0 Attached 0 Under separate cover via the following items:

o Shop drawings

o Copy of letter

o Prints

o Change order

o Plans o Samples o Specifications

COPIES DATE NO. DESCRIPTION

1 Echo Canyon Wa.h HEC-2 file.

THESE ARE TRANSMITIED as checked below:

0 For approval 0 Approved as submitted

~ For your use 0 Approved as noted

0 As requested 0 Returned for corrections

0 For review and comment 0

0 FOR BIDS DUE 19

o Resubmit copies for approval

o Submit__copies for distribution

o Return__corrected prints

o PRINTS RETURNED AFTER LOAN TO US

REMARKS _

--------------
a an MushtaqSIGNED:

-----------''------------6910-009 RB-93

COPY TO _

If enclosures are not a. noted. kindly notify UI at once.
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Letter of ransmittal

Michael Baker Jr., Inc.
A Unit of Michael Baker Corporation

3601 Eisenhower Avenue, Suite 600
Alexandria, Virginia 22304

(703) 960-8800
FAX (703) 960-9125

I=lnnrf - ni~trir.t of rnllntv

Enaineerina Division

2801 West Duranao Street

Phoenix AZ. 85009

RE: Case No. 96-09-694P

Maricopa County, AZ. City of Paradise Valley, AZ. and

City of Phoenix AZ.

THE INFORMATION DESCRIBED BELOW IS BEING SENT TO YOU VIA:

X MAIL o BY HAND o MESSENGER o FEDERAL EXPRESS

NO. OF COPIES DATE DESCRIPTION

1 8/16/96 3-1/2" diskette containinq HEC-2 files ... .- -
,"LG \'"l COW~ r' -,f,'\",'";'ifQT

U,;;F~·;:.·;.l,<)lr II

I 1ill.~'-l">;WJ I
fAtUi 2 U IS~O 1

:-," r

I" ~ th':

1--;-;'::' -~ ~q;:q
,. .~.-

"'" ., ._~"~..
THI INFORMATION IS TRANSMITTED AS CHECKED BELOW: ~~jl~::~~~4Ii'~~\ ..--r----r I_...-.-. J ..t;\I'o..:.l .

f1E~/Jt;1{~

0 FOR REVIEW X FOR YOUR USE -
o FOR APPROVAL

o FOR SIGNATURE

REMARKS:

Hasan:

o AS REQUESTED BY _

o AS APPROVED BY _

Per your reguest, please find the enclosed diskette containing the HEC-2 files.

Sincerely,
assoud Rezakhani

IF THE ENCLOSURES ARE NOT AS DESCRIB~JASE NOTIFY US AT ONCE.

S;t L~ .-~ <DA'•• """~O"o~."



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

Raymond U. Acuna, P.E.
Floodplain Manager
City of Phoenix, Street Transportation Department
200 West Washington Street
Phoenix, Arizona 85003

Re: Approval for LOMR Request for Echo Canyon Wash (Case No. 96-09-694P)
FIRM Map Panel 1690 E (9-30-95).

Dear Mr.Acuna :

Please find attached approval to a request for a revision to the effective Flood Insurance Study (FrS) and
the National Flood Insurance Program (NFIP) map for your community. The Letter of Map Revision
(LOMR) request, dated April 15, 1996, was further supported by providing additional information to the
Federal Emergency Management Agency (FEMA) on the June 6, July 5, and July 17, 1996. The revisions,
as shown on the annotated copies of the FIRM Panels, Profile Panels, and the Floodway Data Tables for
the Echo Canyon Wash, are also included in this package. These modifications are effective as of the date
of the attached letter (August 7, 1996).

Should you need further information, please do not hesitate to contact me at 506-1501.

Sincerely,

Hasan Mushtaq, P.E.
Engineering Division

Coord:

Info:



Federal Emergency Management Agency
Washington, D.C. 20472

JUL 23 1996'
Mr. Hasan Mushtaq
Engineering Division
Flood Control District of Maricopa County
2801 West Durango Street
Phoenix, Arizona 85009

Dear Mr. Mushtaq:

IN REPLY REFER TO:
Case No.: 96-09-694P
Community: City of Phoenix, Arizona
Community No.: 040051

316-INTa

This is in regard to your April 15, 1996, request for a utter of Map Revishm for the above-referenced
community. In our letter dated June 21, 1996, we indicated we were reviewing the data submitted in support
of your request and, within 30 days of the date of that letter, we would notify you if we needed additional data
or if we encountered delays. However, with your letter dated July 17, 1996, we received the following
additional data: a topographic work map entitled "Arizona Canal Diversion Channel Area Drainage Study,
Phase 1," Sheets 89 and 104 of Ill, prepared by Kaminski Hubbard Engineering, Inc., dated July 11, 1994,
showing the existing floodplainlfloodway and the revised floodplainJfloodway delineations. We will review
the additional data and will inform you of our fmdings within 15 days of the date of this letter.

Ifyou write to us about your request, please include the case number shown above in your letter. 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,

/fucWd~{f

Michael K. Buckley, P.E., Chief
Hazard Identification Branch
Mitigation Directorate

cc: Mr. Raymond U. Acuna, P.E.
Floodplain Manager
City of Phoenix Street

Transportation Department

Ms. Terri Miller
Program Coordinator
Engineering Division
Arizona Department of Water Resources

Mr. David George
Engineering Manager
David Evans and Associates, Inc.
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FLOOD CONTROL DISTRICT
OF IIARICOPA COUNTY

2801 West Durango StIe~(' Phoenix. Arizona 85009
Telephone: (602) 506-1501
Fax: (602) 506~601

IT: (602) 506-5897

COVER SHEET

TO:
K JI?A C,Roct<ET

9' i 70 3 '0 2(} - 30 .e~

Fu* _
Company
or Department: _

FROM:,__--=..;Jf_-+,;..5';...A_N__/lf_O_>_-J+..;.....-TA-_B... _

Number of pages being sent including Cover Sheet: 2__L_7lV__D.;;.J_. _

Comments: _

-~



July 12, 1996

Hasan Mushtaq
Flood Control District of Maricopa Count]
2801 West Durango Street
Phoenix, AZ 85009

Post-It'" Fax Note

Fax ,

7671

SUBJECT: Elevations of canal used to delineate Zone A Floodplain

Dear Hasan:

The elevations of the canal used to delineate the Zone A floodplain between Camelback
Road and the Cudia City Wash, Sediment Basin were derived from the 400 scale
ACDC topographic map. The elevation obtained from the topographic map was 1250
based on contour and spot elevation data. The buildings on the northeast side of the
ACDC were avoided due to contour information.

Let me know if there are any other comments.

. Sincerely,

creh· :) o/thf:J--
Teri S. Mintz, P.E.

•:\adm.....noOCllPmaD81tt3.doc
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JUL 1 7 1996

Michael Baker Jr., Inc.
3601 Eisenhower Avenue, Suite 600
Alexandria, Virginia 22304

Attn: Mr. Massoud Rezakhani

Re: LOMR Request for Echo Canyon Wash (Case No. 96-09-694P)
FCD Contract No. FCD 94-51
FIRM Map Panel 1690 E (9-30-95)

Dear Mr. Rezakhani:

This is in response to a telephone conversation with yourself, on July 16, 1996, for additional technical
information to continue reviewing the LOMR application. 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:

Cudia City Wash Sediment Basin
Echo Canyon Wash
04013C1690 E

Following responses correspond to the items mentioned during the telephone conversation requesting
additional information:

1. The existing floodplain/floodway and the revised floodplain/floodway are delineated on
the 1"=400' scale topographic mapping. These delineation are also color coded for review
purposes.

Should you need further assistance, please do not hesitate to contact me for further information at (602)
506-1501.

Sincerely,

~
Hasan Mushtaq
Engineering Division

Coord:
Info:
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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 tapley

Mary Rose Garrido Wilco\

Michael Baker Jr., Inc.
3601 Eisenhower Avenue, Suite 600
Alexandria, Virginia 22304

Attn: Mr. Massoud Rezakhani

Re: LOMR Request for Echo Canyon Wash (Case No. 96-09-694P)
FCD Contract No. FCD 94-51
FIRM Map Panel 1690 E (9-30-95)

Dear Mr. Rezakhani:

This is in response to a telephone conversation with Mr. Joseph Bellani, for additional technical
information to continue reviewing the LOMR application. 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:

Cudia City Wash Sediment Basin

Echo Canyon Wash

04013C1690 E

Following responses correspond to the items mentioned during the telephone conversation requesting
additional information:

1. The AS-BUILT plans for the different reaches of the ACDC was prepared by the US Army
Corps of Engineers. As such the previously submitted AS-BUILT plans and an additional
(sheet 16, Exhibit 1), submitted with this package, are not certified by any registered
professional engineer. A copy of the letter from the US Corps of Engineers, stating that these
AS-BUILT plans were prepared by the COE, is also attached (Exhibit 2) in this submittal.

2. This item addresses the starting water surface elevation for the hydraulic analysis model
(HEC-2). Based on the information from Arizona Canal Diversion Channel, 40th Street to
Cactus Road (including Cudia City Wash Sediment Basin, Cave Creek Sediment Basin, and



Cave Creek Channel), Design Memorandum No. 12, April 1986, by the US Army Corps of
Engineers, Los Angeles District (Exhibit 3), the starting water surface elevation for the
revised HEC-2 model is set at 1246.9'. The first surveyed cross section (x-section 0.0) in the
revised hydraulic analysis model is approximately at station 1005+98. Exhibit 4, shows that
the invert elevation at station 1005+98 is 1243.00', and the depth of flow at that location is
3.9'. Therefore, the starting water surface elevation of the HEC-2 model is set at 1246.9' to
match with the design water surface profile for the ACDC.

3. The ponding behind the Arizona Canal is determined using an approximate method. The
top of the higher embarikment elevation was extended horizontally to define the floodplain
limits. Since this determination is approximate, the flooding zone is characterized as Zone
A. This A zone is extended to the south-easterly direction to match with the existing Zone
A designations (Exhibit 5).

4. A complete and revised hydraulic analysis model using HEC-2, is included in this package.
This model includes the floodway run utilizing encroachment method 1. Encroachment
method 4 was used for the initial analysis. Hard copy of the final Input/Output files are
included in this package (Exhibit 6).

5. There is an inlet structure, downstream of the Stanford Drive, to guide floodwater flowing
across the roadway, into the flood control channel. This is also shown in Exhibit 4. The
hydraulic analysis, based on the HEC-2 modeling shows that there are negligible breakouts
(0.07' at x-section 0.370 and 0.08' at x-section 0.361) at the Stanford Drive alignment. The
hydraulic analysis also shows that the cross section 0.356, immediately downstream of the
Stanford Drive, contains the lao-year flow. However, at cross-section 0.352, approximately
0.39' of floodwater breaks out in the left overbank, which is assumed create a sheet flow in
the southerly direction, and contribute to the ponding behind the Arizona Canal in the Zone
A.

Following is a list of items submitted as additional information and to support the revised HEC-2 modeling.

(a) A copy of the additional AS-BUILT plan (sheet 16) (Exhibit 1).
(b) A copy of the letter from the Corp's of Engineers (Exhibit 2).
(c) Cover page of the Design Memorandum 12, US Army Corps of Engineers

(Exhibit 3).
(d) A copy of plan profile from the Arizona Canal Diversion Channel, 40th Street to

Cactus Road (including Cudia City Wash Sediment Basin, Cave Creek Sediment
Basin, and Cave Creek Channel), Design Memorandum No. 12, April 1986, by
the US Army Corps of Engineers, Los Angeles District (Exhibit 4).

(e) Revised floodplain and floodway boundary, at FIRM scale (1"=1000') (Exhibit 5).
(f) Hardcopy of the HEC-2 Input/Output files (Exhibit 6).
(g) A set of revised FEMA forms to be replaced in the application package.
(h) Revised flood profile plot.
(i) Revised floodplain/floodway boundary (1"=40' scale, and 1"=400').
G) One 3-1/2" diskette with floodway run for the Echo Canyon Wash.

Should you need further assistance, please do not hesitate to contact me for further information at (602)-506
1501.

Sincerely,

~ ..
Hasan Mushtaq
Engineering Division



Enclosures

Copy to: Terri Miller, State Coordinator, NFIP
Arizona Department of Water Resources
500 North 3rd Street, Phoenix, Arizona 85004

Ray Acuna, Floodplain Administrator
City of Phoenix
200 West Washington Street, Phoenix, Arizona 85003

David George, Engineering Manager
David Evans and Associates, Inc.
2929 East Camelback Road, Suite 240, Phoenix, Arizona 85016



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: Mr. Massoud Rezakhani

Re: LOMR Request for Echo Canyon Wash (Case o.96-09-694P)
FCD Contract No. FCD 94-51
FIRM Map Panel 1690 E (9-30-95)

Dear Mr. Rezakhani:

This is in response to a telephone conversation with Mr. Joseph Bellani, for additional technical
information to continue reviewing the LOMR application. This request is for a revision to the Flood
Insurance Rate Map (FIRM) for Maricopa County, Arizona and Incorporated Areas. Pertinent
infonnation about the request is listed below:

Identifier:

Flooding Source:

FIRM Panel Affected:

Cudia City Wash Sediment Basin

Echo Canyon Wash

04013C1690 E

Following responses correspond to the items mentioned during the telephone conversation requesting
additional information:

1. The AS-BUILT plans for the different reaches of the ACDC was prepared by the US Army
Corps of Engineers. As such the previously submitted AS-BUILT plans and an additional
(sheet 16, Exhibit 1), submitted with this package, are not certified by any registered
professional engineer. A copy of the letter from the US Corps of Engineers, stating that these
AS-BUILT plans were prepared by the COE, is also attached (Exhibit 2) in this submittal.

2. This item addresses the starting water surface elevation for the hydraulic analysis model
(HEC-2). Based on the infonnation from Arizona Canal Diversion Channel, 40th Street to
Cactus Road (including Cudia City Wash Sediment Basin, Cave Creek Sediment Basin, and



Cave Creek Channel), Design Memorandum No. 12, April 1986, by the US Army Corps of
Engineers, Los Angeles District (Exhibit 3), the starting water surface elevation for the
revised HEC-2 model is set at 1246.9'. The first surveyed cross section (x-section 0.0) in the
revised hydraulic analysis model is approximately at station 1005+98. Exhibit 4, shows that
the invert elevation at station 1005+98 is 1243.00', and the depth of flow at that location is
3.9'. Therefore, the starting water surface elevation of the HEC-2 model is set at 1246.9' to
match with the design water surface profile for the ACDC.

3. The ponding behind the Arizona Canal is determined using an approximate method. The
top of the higher embankment elevation was extended horizontally to define the floodplain
limits. Since this determination is approximate, the flooding zone is characterized as Zone
A. This A zone is extended to the south-easterly direction to match with the existing Zone
A designations (Exhibit 5).

4. A complete and revised hydraulic analysis model using HEC2, is included in this package.
This model includes the floodway run utilizing encroachment method 1. Encroachment
method 4 was used for the initial analysis. Hard copy of the final Input/Output files are
included in this package (Exhibit 6).

5. There is an inlet structure, downstream of the Stanford Drive, to guide floodwater flowing
across the roadway, into the flood control channel. This is also shown in Exhibit 4. The
hydraulic analysis, based on the HEC-2 modeling shows that there are negligible breakouts
(0.07' at x-section 0.370 and 0.08' at x-section 0.361) at the Stanford Drive alignment. The
hydraulic analysis also shows that the cross section 0.356, immediately downstream of the
Stanford Drive, contains the 100-year flow. However, at cross-section 0.352, approximately
0.39' of floodwater breaks out in the left overbank, which is assumed create a sheet flow in
the southerly direction, and contribute to the ponding behind the Arizona Canal in the Zone
A.

Following is a list of items submitted as additional information and to support the revised HEC-2 modeling.

(a) A copy of the additional AS-BUILT plan (sheet 16) (Exhibit 1).
(b) A copy of the letter from the Corp's of Engineers (Exhibit 2).
(c) Cover page of the Design Memorandum 12, US Army Corps of Engineers

(Exhibit 3).
(d) A copy of plan profile from the Arizona Canal Diversion Channel, 40th Street to

Cactus Road (including Cudia City Wash Sediment Basin, Cave Creek Sediment
Basin, and Cave Creek Channel), Design Memorandum No. 12, April 1986, by
the US Army Corps of Engineers, Los Angeles District (Exhibit 4).

(e) Revised floodplain and floodway boundary, at FIRM scale (1"=1000') (Exhibit 5).
(f) Hardcopy of the HEC-2 Input/Output files (Exhibit 6).
(g) A set of revised FEMA forms to be replaced in the application package.
(h) Revised flood profile plot.
(i) Revised floodplain/floodway boundary (1"=40' scale, and 1"=400').
G) One 3-1/2" diskette with floodway run for the Echo Canyon Wash.

Should you need further assistance, please do not hesitate to contact me for further information at (602)-506
1501.

Sincerely

~s~
Engineering Division

,
"
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Michael Baker Jr., Inc.
3601 Eisenhower Avenue, Suite 600
Alexandria, Virginia 22304

Attn: Mr. Massoud Rezakhani

Re: LOMR Request for Echo Canyon Wash (Case No. 96-09-694P)
FCD Contract No. FCD 94-51
FIRM Map Panel 1690 E (9-30-95)

Dear Mr. Rezakhani :

This is in response to a telephone conversation with Mr. Joseph Bellani, for additional technical
information to continue reviewing the LOMR application. 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:

Cudia City Wash Sediment Basin

Echo Canyon Wash

04013C1690 E

Following responses correspond to the items mentioned during the telephone conversation requesting
additional information:

1. The AS-BUILT plans for the different reaches of the ACDC was prepared by the US Army
Corps of Engineers. As such the previously submitted AS-BUILT plans and an additional
(sheet 16, Exhibit A), submitted with this package, are not certified by any registered
professional engineer. A copy of the letter from the US Corps of Engineers, stating that these
AS-BUILT plans were prepared by the COE, is also attached (Exhibit B) in this submittal.

2. This item addresses the starting water surface elevation for the hydraulic analysis model
(HEC-2). Based on the information from Arizona Canal Diversion Channel, 40th Street to
Cactus Road (including Cudia City Wash Sediment Basin, Cave Creek Sediment Basin, and



Cave Creek Channel), Design Memorandum No. 12, April 1986, by the US Army Corps of
Engineers, Los Angeles District (Exhibit C), the starting water surface elevation for the
revised HEC-2 model is set at 1246.9'. The first surveyed cross section (x-section 0.0) in the
revised hydraulic analysis model is approximately at station 1005+98. Exhibit 0, shows that
the invert elevation at station 1005+98 is 1243.00', and the depth of flow at that location is
3.9'. Therefore, the starting water surface elevation of the HEC-2 model is set at 1246.9' to
match with the design water surface profile for the ACDC.

3. The ponding behind the Arizona Canal is determined using an approximate method. The
top of the higher embankment elevation was extended horizontally to define the floodplain
limits. Since this determination is approximate, the flooding zone is characterized as Zone
A. This A zone is extended to the south-easterly direction to match with the existing Zone
A designations (Exhibit E).

4. A complete and revised hydraulic analysis model using HEC-2, is included in this package.
This model includes the floodway run utilizing encroachment method 1. Encroachment
method 4 was used for the initial analysis. Hard copy of the final Input/Output files are
included in this package (Exhibit F).

5. There is an inlet structure, downstream of the Stanford Drive, to guide floodwater flowing
across the roadway, into the flood control channel. This is also shown in Exhibit C. The
hydraulic analysis, based on the HEC-2 modeling shows that there are negligible breakouts
(0.07' at x-section 0.370 and 0.08' at x-section 0.361) at the Stanford Drive alignment. The
hydraulic analysis also shows that the cross section 0.356, immediately downstream of the
Stanford Drive, contains the 100-year flow. However, at cross-section 0.352, approximately
0.39' of floodwater breaks out in the left overbank, which is assumed create a sheet flow in
the southerly direction, and contribute to the ponding behind the Arizona Canal in the Zone
A.

Following is a list of items submitted as additional information and to support the revised HEC-2 modeling.

(a) A copy of the additional AS-BUILT plan (sheet 16) (Exhibit A).
(b) A copy of the letter from the Corp's of Engineers (Exhibit B).
(c) Cover page of the Design Memorandum 12, US Army Corps of Engineers

(Exhibit C).
(d) A copy of plan profile from the Arizona Canal Diversion Channel, 40th Street to

Cactus Road (including Cudia City Wash Sediment Basin, Cave Creek Sediment
Basin, and Cave Creek Channel), Design Memorandum No. 12, April 1986, by
the US Army Corps of Engineers, Los Angeles District (Exhibit D).

(e) Revised floodplain and floodway boundary, at FIRM scale (Exhibit E).
(f) Hardcopy of the HEC-2 Input/Output files (Exhibit F).
(g) A set of revised FEMA forms to be replaced in the application package.
(h) Revised flood profile plot.
(1) Revised floodplain/floodway boundary (1"=40' scale).
G) One 3-1/2" diskette with floodway run for the Echo Canyon Wash.

Should you need further assistance, please do not hesitate to contact me for further information at (602)-506
1501.

Sincerely,

Hasan Mushtaq
Engineering Division



Enclosures

Copy to: Terri Miller, State Coordinator, NFIP
Arizona Department of Water Resources
500 North 3rd Street, Phoenix, Arizona 85004

Ray Acuna, Floodplain Administrator
City of Phoenix
200 West Washington Street, Phoenix, Arizona 85003

David George, Engineering Manager
David Evans and Associates, Inc.
2929 East Camelback Road, Suite 240, Phoenix, Arizona 85016
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,LE CITYITY AREA - WASH 7 / TRILBY WASH NEAR

FLOODWAY DATA

DREAMY DRAW WASH EAST - ECHO CANYON WASH - FLYNN
LANE WASH

CIRC,

2Combined Floodway for Dreamy Draw Wash East and Myrtle Avenue Wash

MARICOPA COUNTY, AZ
AND INCORPORATED AREAS

MARICOPA COUNTY, AZ
AND INCORPORATED AREAS

IMiles Above Mouth
3Data Not Available

FEDERAL EMERGENCY MANAGEMENT AGENCY

FLOODING SOURCE FlOODWAY BASE FLOOD
WATER SURFACE ELEVATION

SECTION MI hN REGULAlORY I WIlHOUl I WITH I INCREASE
CROSS SECTION OISTANCE! WIDTH AREA VEIOCI1Y FLOODWAY FLOODWAY

(FEET) (SQUARE (fEEl 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

T
A
B
L
E
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Mr. Hasan Mushtaq
Project Manager
Engineering Division
Flood Control District of Maricopa County
2801 West Durango Street
Phoenix, Arizona 85009

Federal Emergency Management Age·I"t'fo"'Vc-=m=.
DCONTr.Oi]lSrmcr

Washington, nc. 20472 Rt~~':;7~B

JI I ,.., Q 1996

June 21,1996 -!'" " :~Fi- - - " ; -.-=--.-==--j
J -~i . • '. ' I

IN REPLY REFER TO: ~~. . .. f: .t--
Case No ..: . 96-09.-694P . f-'; '. / I.M1.. II
Commumtles: CIty of Phoemx .ITld-Town oL I

Paradise Valley,Ai-Tzo~a
Community Nos.: 040051 and Q4-0.Q.49.:..c=--_'-==_1iIlI

316-ACK.FEX

Dear Mr. Mushtaq:

This is in response to your letter dated June 6, 1996, concerning an April 15, 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.

Identifier:

Flooding Source:

FIRM Panel Affected:

Cudia City Wash Sediment Basin

Echo Canyon Wash

04013C1690 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. Tf additional data are required, we v,;m
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 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.
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If you have any questions concerning FEMA policy, or the National Flood Insurance Program (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) 646-45960

Sincerely,

Michael K. Buckley, P. Eo, Chief
Hazard Identification Branch
Mitigation Directorate

cc: Ms. Terri Miller
Program Coordinator
Engineering Division
Arizona Department of Water Resources

Mr. Raymond U. Acuna, PoE.
Floodplain Manager
City of Phoenix Street Transportation Department

Mr. David George
Engineering Manager
David Evans & Associates, Inc.
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JUN G 1996

Michael Baker Jr., Inc.
3601 Eisenhower Avenue, Suite 600
Alexandria, Virginia 22304

Attn: Mr. Massoud Rezakhani

Re: LOMR Request for Echo Canyon Wash (Case No. 96-09-694P)
FCD Contract No. FCD 94-51
FIRM Map Panel 1690 E (9-30-95)

Dear Mr. Rezakhani :

This is in response to a letter, from Michael K. Buckley, P.E., Chief, Hazard Identification Branch,
Mitigation Directorate, FEMA, dated May 6,1996, for additional items required to complete the inventory
of submitted materials. 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:

Cudia City Wash Sediment Basin

Echo Canyon Wash

04013C1690 E

Following responses correspond to the items mentioned in the letter requesting additional information:

1. An additional copy of the Application/Certification Form 1 (MT-2 Form I, page 4 of 4),
signed by the appropriate Town Official from the Town of Paradise Valley is submitted.

2. As-built plans for the following elements of the flood control project is included in this
package: (1) Sediment Basin and the outlet structure, (2) Channel from Stanford drive to
the sediment basin, (3) Pedestrian Bridges (three).

3. Based on the comments in ITEM (3) of your letter, the cross-sections in question have



Coord:
Info:

,

been reviewed and revised accordingly. Mostly, the cross-sections were extended using
the topographic information in conjunction with the survey details. Both the bridges at
cross-sections 0.19 and 0.248 have flows in the overbank areas. To model this situation
correctly, the BT records were extended, matching the GR data points on both right and
left overbanks. As a result of these modifications, most of the cross-section extensions
were eliminated, while others were reduced below 0.4 feet.

4. There are no structural measures to guide the floodwater into the channel downstream of
the Stanford Drive. Topographic information covering the Stanford Drive and Echo
Canyon Wash confluence is submitted for the purposes of evaluation. Additionally, a
series of photographs of the confluence is submitted. The results from the hydraulic
analysis using HEC-2 also shows that there is negligible breakouts « 0.1 feet) before and
after the Stanford Drive. At cross-section 0.373, upstream of Stanford Drive, shows that
approximately 0.3 feet of water breaks out in the overbank area.

Following is a list of items submitted as additional information and to support the revised Hec-2
modeling.

(a) One copy of the Application/Certification Form 1 (MT-2 Form I, page 4 of 4).
(b) Bridge/Culvert Form (MT-2 Form 7) pedestrian crossings (three).
(c) Packet of forms to be replaced and/or inserted due to the revised HEC-2 modeling.
(d) Revised flood profile plot.
(e) Hard copy input/output of the HEC-2 modeling.
(f) One 3-1/2" diskette with HEC-2 input, output files.
(g) Series of photograph to show the fact how water is carried across the Stanford Drive.
(h) Topographic mapping information on the project area.
(i) As-built plans for the following elements of the flood control project: (1) sediment basin

and the outlet structure, (2) channel from Stanford Drive to the sediment basin, and (3)
pedestrian bridges (three).

Please do not hesitate to contact me for further information at (602)-506-1501.

Sincerely,

-~
Hasan Mushtaq
Engineering Division

~~(W~t/



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: Mr. Massoud Rezakhani

Re: LOMR Request for Echo Canyon Wash (Case No. 96-09-694P)
FCD Contract No. FCD 94-51
FIRM Map Panel 1690 E (9-30-95)

Dear Mr. Rezakhani:

This is in response to a letter, from Michael K. Buckley, P.E., Chief, Hazard Identification Branch,
Mitigation Directorate, FEMA, dated May 6, 1996, for additional items required to complete the inventory
of submitted materials. 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:

Cudia City Wash Sediment Basin

Echo Canyon Wash

04013C1690 E

Following responses correspond to the items mentioned in the letter requesting additional information:

1. An additional copy of the Application/Certification Form 1 (MT-2 Form 1, page 4 of 4),
signed by the appropriate Town Official from the Town of Paradise Valley is submitted.

2. As-built plans for the following elements of the flood control project is included in this
package: (1) Sediment Basin and the outlet structure, (2) Channel from Stanford drive to
the sediment basin, (3) Pedestrian Bridges (three).

3. Based on the comments in ITEM (3) of your letter, the cross-sections in question have



been reviewed and revised accordingly. Mostly, the cross-sections were extended using
the topographic information in conjunction with the survey details. Both the bridges at
cross-sections 0.19 and 0.248 have flows in the overbank areas. To model this situation
correctly, the BT records were extended, matching the GR data points on both right and
left overbanks. As a result of these modifications, most of the cross-section extensions
were eliminated, while others were reduced below 0.4 feet.

4. There are no structural measures to guide the floodwater into the channel downstream of
Stanford Drive. Topographic information covering the Stanford Drive and Echo Canyon
Wash confluence is submitted for the purposes of evaluation. Additionally, a series of
photographs of the confluence is submitted. The results from the hydraulic analysis
using HEC-2 also shows that there is negligible breakouts « 0.1 feet) before and after the
Stanford Drive. At cross-section 0.373, upstream of Stanford Drive, shows that
approximately 0.3 feet of water breaks out in the overbank area.

Following is a list of items submitted as additional information and to support the revised Hec-2
modeling.

(a) One copy of the Application/Certification Form 1 (MT-2 Form 1, page 4 of 4).
(b) Bridge/Culvert Form (MT-2 Form 7) pedestrian crossings (three).
(c) Packet of forms to be replaced and/or inserted due to the revised HEC-2 modeling.
(d) Revised flood profile plot.
(e) Hard copy input/output of the HEC-2 modeling.
(f) One 3-1/2" diskette with HEC-2 input, output files.
(g) Series of photograph to show the fact how water is carried across the Stanford Drive.
(h) Topographic mapping information on the project area.
(i) As-built plans for the following elements of the flood control project: (1) sediment basin

and the outlet structure, (2) channel from Stanford Drive to the sediment basin, and (3)
pedestrian bridges (three).

Please do not hesitate to contact me for further information at (602)-506-1501.

Sincerely,

Hasan Mushtaq
Engineering Division

Enclosures

Copy to: Terri Miller, State Coordinator, NFIP
Arizona Department of Water Resources
500 North 3rd Street, Phoenix, Arizona 85004

Ray Acuna, Floodplain Administrator
City of Phoenix
200 West Washington Street, Phoenix, Arizona 85003

David George, Engineering Manager
David Evans and Associates, Inc.
2929 East Camelback Road, Suite 240, Phoenix, Arizona 85016
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Date -----"""d~3'"""""--'-/+----'/9~Cp--------
To ----f--~~~0Lp2L.f~-----

SUbjecl _

Item Copies Date Description

/

Remarks -'--I'-"~=::...J_-+L...,I-L:.=-----& .......-~;.-!C-..lo...Ll....(.,,~LL-..!."""--=~L----------

~equeSted
o For your information

~pprora1
o For your review

o Rerum requested
0 _

DAVID EVANS AND ASSOCIATES, I C.
APROFESSIONAL SERVICES CO sum GFIRM
IN OREGON, WASHINGTON, CALIFORNIA AND ARIZONA
2929 E. CAMELBACK ROAD, SUITE 240
PHOENIX, ARIZONA 85016-3446
(602) 956-9850 FAX (602) 956-9853



TRANSMITTAL

Date .--2-- / In -9/p
To fla:SC1N

mCFC-.D
Subjecl _

Item Copies Dale Description

/

L/ I

__--'-_-----J'---_--'-- ...-=-=!<."-"-;;~~~IICT

Remarks ------------------------+-----..--aTlIr--2"----rr~
6

~. qt'iff-From [I}.:.;.

DAVID EvANS AND ASsoc;ATI;NC
APROmSIO AL SERVICES CONSULT! GFIRM
IN OREGON, WASHINGTON, CALIFORNIA A DARIZONA
2929 E. CAMELBACK ROAD, SUITE 240
PHOENIX, ARIZONA 85016-3446
(602) 956-9850 FAX (602) 956-9853

D As you requesled

D For rour informalion

~urapprol'a1
D For rour reriew D_-&=====~".".J
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Item Copies Date Description
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F"m~YI)4~
DAVID EvANS AND AsSOCIATES, I C.
APROFF.SSIONAL SERVICES CO S LTI GFIRM
IN OREGON, WASHINGTO ,CALIFORNIA AND ARIZO A
2929 E. CAMELBACK ROAD, SUITE 240
PHOENIX, ARIZONA 85016-3446
(602) 956-9850 FAX (602) 956·9853

~ you requested

o For your information

~urapproraJ
o For your reriew

o Return requested MAY 0 81996 ij
o ----------'t-.;.=--"-'---1 ""'ij
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hem Copies Date Description

Remarks _

~. p'lffFrom~ ~,

DAVID EvANS AND ASSOCIATES, C.
APROFESSIONAL SERVICES CONSULTING FIRM
IN OREGON, WASHINGTON, CALIFORNIA AND ARIZONA
2929 E. CAMELBACK ROAD, SUITE 240
PHOENIX, ARIZONA 85016-3446
(602) 956-9850 FAX (602) 956-9853

~u requested

o For your information

o For your approval

o For your review

o Return requested
0 _
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May 6, 1996 '" ."l,-·
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IN REPLY REFER TO: fi- "~r ':

Case No.: 96-09-694P P~?}~~+
Community: City of Phoenix, A .zona !3
Community No.: 040051 1!t;;;,i>.S........~__-'aO;;:'J

316-ACK

(.~uD C -IT L01 JRlCT
. ~ ~K •.•;-" ,~

Federal Emergency Management AgencYMA: ~1 OJ99SJ
Washington, nc. 20472

Mr. Hasan Mushtag
Project Manager
Engineering Division
Flood Control District of Maricopa County
2801 West Durango Street
Phoenix, Arizona 85009

Dear Mr. Mushtag:

Thi~ is in response to your request dated April 15, 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.

Identifier: Cudia City Sediment Basin

Flooding Source: Echo Canyon Wash

FIRM Panel Affected' c:;§3C2155 E') fJ y[)~ .I
On October 1, 1992, the Federal Emergency Management Agency (FEMA) implemented the use of forms
for requesting revisions or amendments to National Flood Insurance Program (NFIP) maps for two
reasons. First, because the forms provide a step-by-step process for requesters to follow and are
comprehensive, requesters are assured of providing all of the necessary information to support their
requests without having to go through an iterative process of providing additional information in a
piecemeal fashion. Experience has shown this to be a time-consuming and cost-intensive process.
Second, because use of the forms assures that the requesters I submissions are complete and more logically
structured, FEMA can complete its review in a shorter timeframe and at a lesser cost to the requester.
While completion of the forms may appear to be burdensome, we believe it is prudent to do so because
of the advantages that result for the requester.

As you may know, FEMA has implemented a procedure to recover costs associated with reviewing and
processing requests for modifications to published flood information and maps. However, because your
request is 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.

Using the previously referenced certification forms, we have completed an inventory of the items that you
submitted. The items identified below are the additional items that are required before we can begin a
detailed review of your request.

ITEM

1. Our review of the submitted information and the FIRM indicates that the proposed
revisions will affect the Town of Paradise Valley, Arizona. A letter from a designated
official from the Town acknowledging the revision request along Echo Canyon Wash
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must be submitted. In lieu of a letter, the Town official may sign a copy of the
submitted Application/Certification Form 1, entitled "Revision Requester and Community
Official Form. "

2. Please submit as-built plans, certified by a registered professional engineer, of all
elements of the flood-control project including the sediment basin and its outlet structure,
channel, and pedestrian bridges.

3. The output of the submitted post-project HEC-2 model shows "Cross Section Extended"
messages at several cross sections upstream of the sediment basin. The cross-sectional
geometry in the HEC-2 model should be extended to eliminate these messages.
Topographic information must be provided in the overbank areas with adequate coverage
to show whether the elevations in the overbank areas are higher or lower than the
elevations of the flood having a I-percent chance of being equaled or exceeded in any
given year (base flood) and whether areas of high ground separate the constructed
channel and the overbank areas. If the ground elevations in the overbank areas are lower
than the base flood elevations, then the high ground may be functioning as a levee. If
this is the case, information must be submitted demonstrating that the levee meets the
requirements of Section 65.10 of the NFIP regulations (copy enclosed). Also, if areas
exist where floodwaters break out of the constructed channel, such as along the pedestrian
walkways or other low-lying areas, information must be submitted quantifying the flood
hazards associated with this breakout flooding.

4. Information must be submitted showing how the constructed channel collects floodwaters
just downstream of Stanford Street. Such information may include topographic data that
show the natural ground directs floodwaters into the channel. If structural measures are
used to direct floodwaters into the channel, such as a diversion dike or floodwall, as-built
plans, certified by a registered professional engineer, must be submitted. Information
must be submitted showing that such structures meet the requirements of Section 65.10
of the NFIP regulations.

If .all required items are 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 all required data 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,

~~=~ief
Hazard Identification Branch
Mitigation Directorate

Enclosure

cc: Ms. Terri Miller
Program Coordinator
Engineering Division
Arizona Department of Water Resources

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

Department

Mr. David George
Engineering Manager
David Evans & Associates, Inc.



MAY 031996

Michael K. Buckley, P.E., Chief
Hazard Identification Branch
Mitigation Directorate
Federal Emergency Management Agency
Washington, D.C. 20472

Attn: Mr. Joseph Bellini

Re: LOMR Request for Echo Canyon Wash (Case No. 96-09-694P)
FCD Contract No. FCD 94-51
FIRM Map Panel 1690 E (9-30-95)

Dear Mr. Bellini :

Please find attached document of "EASEMENT AND AGREEMENT FOR FLOOD CONTROL
PURPOSES". The Phoenix Country Day School, an Arizona Corporation, is the owner of the property on
which the Sediment basin and the Channel to convey flood water to the basin, in concern, is built. The
Flood Control District of Maricopa County (District), has obtained a permanent easement and right-of
way. The specific purposes for which the right-of-way was obtained is described in the attached
document. This document is being provided to you as per your verbal request on May 2, 1996.

Please do not hesitate to contact me further information at (602)-506-1501.

Sincerely,

~
Hasan Mushtaq
Engineering Division

Coord:
Info: HM

p~
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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

APR 241996

April 15, 1996

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 Echo Canyon Wash
FCD Contract No. FCD 94-51
FIRM Map Panel 1690 E (9-30-95)

Dear Mr. Buckley:

BOARD OF DIRECTORS
Betsey Bayless

Ed King
Tom Rawles
Don Stapley

Mary Rose Garrido Wilcox

This is a request for a LOMR for the Echo Canyon Wash which flows in the south-westerly direction
through the Town of Paradise Valley and the City of Phoenix and discharges into the Arizona Canal
Diversion Charmel (ACDC). The Echo Canyon Wash is currently delineated as AE zones.

The above referenced study contract was undertaken by David Evans & Associates, Inc., on behalf of the
Flood Control District of Maricopa County

The following information is submitted in support of the LOMR request:

1. FEMA application form with annotated FIRM panel 1690 E.

2. A complete set of LOMR application forms.

3. A separate set of survey notes.

4. Flood insurance study work maps including the showing of the previous approximate delineation
the Echo Canyon Wash.

5. Revised profile plot showing the match point location.

6. One copy of the reduced map at FIRM map scale (1 : 1000).

7. Hardcopy output of the duplicate effective and the revised HEC-2 models.
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Page 2
Michael K. Buckley
LOMR Request FCD 94-51

8. One 3-1/2" diskette with Duplicate effective HEC-2 model and the Revised HEC-2 model.

Since the study indicates that several residential and business properties within the current AE Zone will
be removed from the redelineated floodplain, we request that an actual Letter of Map Revision with
revised area map be issued.

Should additional information be required, please contact either Mr. David George, P.E., Engineering
Manager, David Evans & Associates, Inc., at (602)-956-9850 or Hasan Mushtaq, Project Manager,
Engineering Division of the Flood Control District of Maricopa County at (602)-506-1501.

Sincerely,

Hasan Mushtaq
Engineering Division

Enclosures

Copy to: Terri Miller, State Coordinator, NFIP
Arizona Department of Water Resources
500 North 3rd Street, Phoenix, Arizona 85004

Ray Acuna, Floodplain Administrator
City of Phoenix
200 West Washington Street, Phoenix, Arizona 85003

David George, Engineering Manager
David Evans & Associates, Inc.
2929 East Camelback Road, Suite 240, Phoenix, Arizona 85016
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Michael K. Buckley
LOMR Request FCD 94-51

8. One 3-1/2" diskette with Duplicate effective HEC2 model and the Revised HEC-2 model.

Since the study indicates that several residential and business properties within the current AE Zone will
be removed from the redelineated floodplain, we request that an actual Letter of Map Revision with
revised area map be issued.

Should additional information be required, please contact either Mr. David George, P.E., Engineering
Manager, David Evans & Associates, Inc., at (602)-956-9850 or Hasan Mushtaq, Project Manager,
Engineering Division of the Flood Control District of Maricopa County at (602)-506-1501.

Sincerely,

Hasan Mushtaq
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, Floodplain Administrator
City of Phoenix
125 East Washington Street, Phoenix, Arizona 85004

David George, Engineering Manager
David Evans & Associates, Inc.
2929 East Camelback Road, Suite 240, Phoenix, Arizona 85016



TO

FLOOD CONTROL DISTRICT
OF MARICOPA COUNTY

2801 West Durango Street
Phoenix, Arizona 85009

(602) 506-1501

DATE

ATTENTION

RE

f II

WE ARE SENDING YOU 0 Attached 0 Under separate cover via the following items:

o Specificationso Shop drawings

o Copy of letter

o Prints

o Change order

o Plans 0 Samples

D .:.....-:.....-~) _

COPIES DATE NO. DESCRIPTION

, I • r ) ~ ,/1 / (3 ') t,. 7 ,. P.,. I' ' ),
__'A'~ ~,~... A ( D F,(' ~

fr"HYLhi /) ~ (l .-ry7 '/~~ j(~.

THESE ARE TRANSMITIED as checked below:

0 For approval 0 Approved as submitted

0 For your use 0 Approved as noted

[J As requested 0 Returned for corrections

0 For review and comment 0

0 FOR BIDS DUE 19

o Resubmit__copies for approval

o Submit__copies for distribution

o Return__corrected prints

o PRINTS RETURNED AFTER LOAN TO US

REMARKS _

e<-----------------
COpy TO -'----_---=C::--' _

6910-009 R8-93
SIGNED: '--.:...-~.L_c:===,=Czh==~~ _

If enclosures are not .. noted, kindly notify us at once.
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APROFESSIONAL SERVICES CONSULTING FIRM
IN OREGON, WASHINGTON, CALIFORNIA AND ARlZONA
2929 E. CAMELBACK ROAD, SUITE 240
PHOENIX, ARIZONA 85016-3446
(602) 956-9850 FAX (602) 956-9853
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o As you requested

o For your information
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APROFESSIONAL SERVICES CO S LTI GFIRM
IN OREGO ,WASHINGTO ,CALIFORNIA A DARIZO A
2929 E. CAMELBACK ROAD, SUITE 240
PHOENIX,ARIZONA 85016-3446
(602) 956·9850 FAX (602) 956-9853
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FLOOD CONTROL DISTRICT
OF IIARICOPA COUNTY

2801 West Durango Stn~~t.. Phoenix. Arizona 85009
T~kphon~: (602) 506-1501
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Company
or Department: .. _
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TO

FLOOD CONTROL DISTRICT
OF MARICOPA COUNTY

2801 West Durango Street
Phoenix, Arizona 85009

(602) 506·1501

c.

DATE 1Joe NO

" ,
ATTENTION

'T, ),#-" /
RE

} I'lf ") J ,.-1

7>/ {

WE ARE SENDING YOU 0 Attached 0 Under separate cover via the following items:

O ~:-'-_L:c.- ----"--__,----_------'--'--'--_----=-_----:'"

o Shop drawings

o Copy of letter

o Prints

o Change order

o Plans o Samples o Specifications

COPIES DATE NO. DESCRIPTION

I ;[ • I f :;' ,'.; '~,(" , .J/ I C J£ / L , ,r V), _,L, ""tI, ,

THESE ARE TRANSMITIED as checked below:

0 For approval 0 Approved as submitted

0 For your use 0 Approved as noted

0 As requested 0 Retu rned for corrections

0 For review and comment 0

0 FOR BIDS DUE 19

o Resubmit copies for approval

o Submit__copies for distribution

o Return__corrected prints

o PRINTS RETURNED AFTER LOAN TO US

REMARKS _

e'---------------
COpy TO ....!...P.....:...'A--.:....--=- _

6910-009 R8-93
SIGNED:

------~~~~=:;:;:..----
If enclosures ere not es noted, kindly notify us et once.
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INVOICE NO. 17-2807Revised

Client:

Attn:

Flood Control District of Maricopa County
2801 West Durango Street
Phoenix AZ 85009
Richard PHarris

Engineer: David Evans and Asso.s:ia~h Inc ..
2929 E Camelback Suite 240
Phoenix AZ 85016

Proj. Name:
Project No:

Invoice Date: July 10 1996

Echo Canyon Wash Floodplain Delineation Study
MARlOOO8

Phone:
Fax:
Contact:

(602) 956-9850
(602) 956-9853
Roger E Baele

FCD Contract No. 94-51
FDC A .. N 450 699 0450-4506

May 26 1996 through Iune 29 1996Period From
ctlVlty O. - -

Fixed Fee Services Contract Prior Billine Current Billine Billine Total Amount
Task Description Amount % Com IAmount % Com IAmount % Com IAmount Remainine

A. Survey Supplemental Topo Survey S 2,595.00 100% $ 2,595.00 0% $ - 100% S 2,595.00 S -
B. Engineering N-Value ConfinnlField Trip S 560.00 100% $ 560.00 0% S - 100% S 560.00 S -
C. HEC2 Model Development S 4,694.00 100% $ 4,694.00 0% $ - 100% $ 4,694.00 $ -
D. HECI Model Development $ 1,629.00 100% $ 1,629.00 0% $ - 100% S 1,629.00 $ -
E. Deliverables $ 4,493.00 100% $ 4,493.00 0% $ - 100% $ 4,493.00 $ -

$ - 0% $ - 0% S - 0% S - $ -
Subtotal: Fixed Fee $ 13,971.00 100% $ 13,971.00 0% $ - 100% S13,971.00 $ -

Contract
Non-Fixed Fee Services Upset Limit Prior Billing Current Billing Billing Total Amount

Task Description Amount % Com IAmount % Com IAmount % Com IAmount Remaining

Addressed FEMA comments 0% $ 1,251.74 0% $ - 0% $ 1,251.74 $ -
0% S - 0% $ - 0% $ - S -
0% S - 0% S - 0% S - $ -

Subtotal: Non-Fixed Fee $ - 0% S 1,251.74 0% S - 0% S 1,251.74 $ -
Reimbursable Expenses

Prior Billing Current Billing Billing Total
Task Description Amount % Com IAmount % Com IAmount % Com IAmount

Printing S 28.62 $ 25.50 S 54.12
Deliveries S 28.38 $ 7.29 $ 35.67

Mileage $ 27.50 $ - $ 27.50

NTE $500.00 Subtotal: Reimbursable $ - S 84.50 S 32.79 S 117.29

Total Earned to Date S15,340.03
Previous Billings S15,307.24
Total Due this Period S $ 32.79
Prior unpaid Balance S 1,355.87
Payments this Period S 1,355.87
Balance from prior Periods $
Total Now Due and Payable S 32.79

JUL 3 11996

MARI8JUL.XLS

I
:\pproved: CMc.:.... _

.PM I..::.OM:.;.:......__



INVOICE NO. 17-2807

Client:

Attn:

Flood Control District of Maricopa County

2801 West Durango Street
Phoenix AZ 85009
Richard PHarris

Engineer: David Evans and Associates, Inc.
2929 E Camelback Suite 240
Phoenix AZ 85016

Invoice Date: July 10 1996

Echo Canyon Wash Floodplain Delineation Study

MARIOOO8

May 26 1996 through June 29 1996

100% $13,971.00 $

100% $ 2,595.00 $
100% $ 560.00 $
100% $ 4,694.00 $
100% $ 1,629.00 $
100% $ 4,493.00 $

0% $ $

Billin Total Amount
% Com Amount Remainin

" \t '"2A~~3' \ J

FCD Contract No. 94-51
FDC Activit No. 450-699-0450-4506

(602) 956-9850
(602) 956-9853
Roger E Baele

Phone:
Fax:
Contact:

100% $ 13,971.00

100% $ 2,595.00
100% $ 560.00
100% $ 4,694.00
100% $ 1,629.00
100% $ 4,493.00

0% $

Prior Billin
% Com Amount

2,595.00
560.00

4,694.00
1,629.00
4,493.00

Contract
Amount

$ 13,971.00

$
$
$
$
$

$

Task Descri tion

Subtotal: Fixed Fee

Supplemental Topo Survey
N-Value Confinn/Field Trip
HEC2 Model Development
HECI Model Development
Deliverables

Period From

Fixed Fee Services

A. Survey
B. Engineering
C.
D.
E.

Proj. Name:
Project No:

Amount
Remainin

~ ~i'b4

35.67

27.50

Amount

Prior Billin Current Billin

0% $ 1,251.74 0% $ 342.00 1,593.74 $
0% S 0% $ S

0% $ 0% $ $

% Com Amount % Com

1'-\.\'1 $ ~ 25.50
$ 28.38 7.29

$ 27.50

S $ ~ 32.79

9"·~~

Amount

Contract
Upset Limit
Amount

Task Descri tion
Printing
Deliveries

Milea e

Subtotal: Reimbursable

Subtotal: Non-Fixed Fee $ 0% $ 1,251.74 0% $ 342.00 1,593.74 $

NTE $500.00

Non-Fixed Fee Services
Task Descri tion

Addressed FEMA comments

Reimbursable ExPre.:.;;n.:.;;se;.:s .... ...,..__-::-:---::-~-....,--=_-__:~:____,r_-_=::':":'""_=:__IX./_:'_-r_---___i
Total

$ 1,355.87
$ 1,730.66

otal Earned to Date $IS 682.03 {~).<,~I,Sr
t ,,.- "3'--1'

Previous Billings $-15,381.2.4 ->, -:1.' '0

otal Due this Period $ $ 374.79
Prior unpaid Balance $ 1,355.87 Jc/
Payments this Period $
Balance from prior Periods

otal,N'o)/l Due and Pa able

\' ,.

\\',: tv ..},
":\:"::"/'v ,;;.:>-"'~ ~

~....-~ ------------,-' IApproved: CMPM I-O-M-:'tc""·.:--:-...,.

MARI8JULXLS



JUL 1 0 1996

Roger E. Baele, P.E.
David Evans and Associates, Inc.
2929 East Camelback Road
Suite # 240
Phoenix, Arizona 85016-3446

SUBJECT :

Dear Mr. Baele :

Echo Canyon Wash Floodplain Delineation FCD 94-51.

It is my understanding that the Flood Control District (DISTRICT) has been billed, by David Evans and
Associates (CONSULTANT), in excess of the contracted amount ($14,471.00), for the above meI1tioned project.
The grand total of the billings is exceeded by approximately $841.47. Based on the explanation provided in
support of the additional work, I have forwarded my recommendation for this fund to be disbursed.

However, I would like to draw your attention to, Section V - Alteration in Scope of Work (pg. 2 of 7), of the
contract FCD 94-51. It is specifically mentioned in this section that no additional work done or materials
furnished, by the Consultant, shall commence prior to District approval, nor shall the Consultant claim for
such items, unless authorized in writing in accordance with the Procurement Code. At the end of Section V
it is also mentioned that"Any such work or materials furnished without prior authorization shall be at his
own risk, cost, and expense and he hereby agrees that without such authorization he will make no claim for
compensation for such work or materials furnished."

It is expected that both the CONSULTANT and the DISTRICT shall abide by the contract as specified and
help avoid any possible violation of the contract terms in future. Thank you very much for your time and
cooperation. Please do not hesitate to contact me at 506-1501 for further information.

Sincerely,

Richard Harris, P.E.
Engineering Division

Coord:
Info:

File: FeD 94-51
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INVOICE NO. 17-2733

Client:

Attn:

Flood Control District of Maricopa County
2801 West Durango Street
Phoenix AZ 85009
Richard PHarris

Engineer: David Evans and Associates, Inc.
2929 E Camelback Suite 240
Phoenix AZ 85016

A~~\':l' 'Q. 3>
FCD Contract No. 94-51

5

(602) 956-9850
(602) 956-9853
Roger E Baele

Phone:
Fax:
Contact:

April 28 1996 through May 25 1996

Echo Canyon Wash Floodplain Delineation Study
MARIOOO8

Invoice Date: June 10 1996

Proj. Name:
Project No:

Period From
FDC Activity No.4 0-699-045G-4506

Fixed Fee Services Contract Prior Billin~ Current Billin~ Billin~ Total Amount
Task Description Amount % Com IAmount % Com IAmount % Com IAmount Remainin~

A. Survey Supplemental Topo Survey S 2,595.00 100 % S 2,595.00 0% S - 100% $ 2,595.00 S -
B. Engineering N-Value Confinn/Field Trip $ 560.()()Io V 100% S 560.00 0% S - 100% S 560.00 $ -
C. HEC2 Model Development S 4,694.00 V 100% S 4,694.00 0% $ - 100% S 4,694.00 $ -
D. HEel Model Development S 1,629.00 V 100% S 1,629.00

V
0% S - l/100% S 1,629.00

v~ -
E. Deliverables $ 4,493.00 98% S 4,403.14 2% S 89.86 100% S 4,493.00 S -

$ - 0% S - 0% $ - 0% S - S -
Subtotal: Fixed Fee $ 13,971.00 99% S 13,881.14 1% S 89.86 100% S 13,971.00 S -

v'V' \.t/

Contract
Non-Fixed Fee Services Upset Limit Prior Billin~ Current BilIin~ Billin2 Total Amount

Task Description Amount % Com IAmount % Com IAmount % Com IAmount Remainin~

Addressed FEMA comments 0% $ - 0% S 1,251.74 0% $ 1,251.74 S -
0% S - 0% S - 0% S - S -
0% $ - 0% S - 0% $ - S -

Subtotal: Non-Fixed Fee $ - 0% $ - 0% $ 1,251.74 0% $ 1,251.74 $ -
Reimbursable Expenses

Prior Billin~ Current Billing Billing Total
Task Description Amount % Com IAmount % Com IAmount % Com IAmount

Printing S 28.62 S 5.52 $ 34.14
Deliveries $ 28.38 S - $ 28.38
Mileage $ 18.75 $ 8.75 $ 27.50

NTE S500.00 Subtotal: Reimbursable $ - S 75.75 $ 14.27 $ 90.02

S
S 1,355.87

PM 10M eM
IApproved: CM

[Total Earned to Date S 15,312.76 :::::-
Previous Billings $ 13,956.89
[Total Due this Period $ $ 1,355.87
Prior unpaid Balance $ 854.26
.Payments this Period $ 854.26
Balance from prior Periods

Itrotal Now Due and Payable

'Jrr~r 07 1996'j
:
;
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J

May 19, 1996

Mr. Pedro Calza
Flood Control District of Maricopa County
2801 W. Durango Street
Phoenix, AZ 85009

RE: Echo Canyon Wash
Floodplain Delin~tion

DEA Job No. MARIOOOS

Dear Pedro,

The purpose of this letter is to explain the additional charges for work that was
performed regarding the floodplain delineation of EchO Canyon Wash. As the
contract between Flood Control District of Maricopa County and David Evans &
Associates states, DEA. will prepare thefloodplain work maps, technical analysis,
design report, FEMA LOMR applicationforms, and submittal package to FEMA.
11u!se deliverabIes will be submitted to the Client for their review and comment. It
is asswned the Client will submit the final package to FEMA.

ChaDges that were made to the original LOMR application were addressed 4 times
prior to the submittal to FEMA. The changes were from December 1995 to March
1996. The additional work that was performed was in response to comments
received from FEMA. This additional work included:

~paration of another LOMR submittal package which included an
~ditionalcommunity acknowledgment form for the Town of Paradise

Valley
--. 2. Preparation of Form 7 (Bridge/Culvert Form) for each pedestrian

crossing
--.. 3. Sealed As-built drawings for the pedestrian crossings

4. Revision of HEC-2 model to reduce vertical extension warnings to less
than 0.5'

5. Update LOMR based on revisions to HEC-2 model
6. Update profile drawing based on revisions to HEC-2 model

~ 7. Two meetings with Hasan to review comments

DAVID EvA.\is .\.i'-i'D AsSOCIATES, I~c.
;\ PROFESSIO~_U. SER\1CES CONSUlTI\G FlR.\1
OFFICES I~ OREGON. W\SHI\GTON. C\LlFOIt'lL-\ ;\.~D :\.RJZONA
2929 E. C-\.\IHBACK ROAD. stln 240
PHOE~IX . .\RlIOSA 85016-J.H6
IM:'\ 1l,,&1l1l,,0 F:\X i6011 9;/).98)3



Project Engineer
Drafter

,

The above work resulted in the following additional hours of work:

25.S Hrs
2.S HD

Total 28.0 Hrs

Should you have additional questions or concerns, please call Ten Mintz or myself.
We will promptly address them for you.

_ Siilcerely,
David Evans & Associates, Inc.

9~1hJ~~
David W. George, P .E.
Project Manager

DAVID EvANS AND ASSOCIATES, INC.
A PROfESSIONAL SERVlCES CONSUlTING FIRM
omcES IN OREGON. WASHINGTON, CAllFORNIA AND ARIZONA
2929 Eo CAMELBACK ROAD, SUITI 240
PHOENIX. ARIZONA 8501~3446

(602) 9*9850 FAX (602) 95~9853



STANDARD TASK ORDER FORM
TASK ORDER NO.2

CONTRACT FCD 94-51

Re: General Surveying and Engineering Services between the

Flood Control District of Maricopa County (CLIENT) and
c:c TO"£~ /1.,

David Evans and Associates, Inc. (DEA) dated~, 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 Echo Canyon 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:$14 47/ 00

Not to Exceed~ 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 Echo Canyon 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.



SCOPE OF SERVICES
ECHO CANYON WASH AT ACmC

FWODPLAIN DELINEATION STUDY
Phoenix, Arizona

DEA Proposal No. 95-188
October 12, 1995

ENGINEERING SERVICES

A) Supplemental Topographic Survey

The new HEC2 models will be developed based on the As-Built data for the
AC/DC Cudia City Wash project and topographic mapping of the AC/DC Area
Drainage Master Study. However, additional topography will be needed at the
40th Street and Stanford Drive wash crossings to clarify the existing conditions
as well as such items as bridge deck elevations and thickness, pier locations and
size, and toe of slope and top of blank elevations in the over bank area upstream
of the sediment basin.

B) N-Value Conflrmation/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) HEe2 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
include the undeveloped reach starting at about 40th Street and ending at Stanford
Drive. Downstream of Stanford Drive the balance of the wash has been
improved as part of AC/DC Cudia City Wash project. The model will reflect the
improvements including the lined low flow channel, grass playground facilities
in the overbank area, the pedestrian bridges, the sediment basin, and the weir
structure at the inlet to AC/DC spillway. 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.

DAVID EVANS ANDASSOCIATES, INC.
APROFESSIONAL SERVICES CONSULTING FJlUiI



Scope of Services
Echo Canyon Wash at AC/DC
Floodplain Delineation Study

D) HEel Model Development

October 12, 1995
DEA Proposal No. 95-188

Page 2

The sediment basin will function somewhat like a detention basin and use of
HEC2 may not adequately analyze the floodplain conditions. DEA will prepare
a HEC1 model for the sediment basin based on the lOO-year, 6-hour event to
estimate the limits of ponding. This will serve as a check to the HEC2 analysis
or as the primary analysis depending on the results. The HECI model will use
a stage-discharge relationship for the weir and pipe outlet structure. With the
inflow hydrograph, the ponding limits can then be determined.

E) Deliverables

DEA will prepare the floodplain work maps, technical analysis, design report,
FEMA LOMR application forms, and submittal package to FEMA. These
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 ANDASSOCIATES, I C.
APROFESSIONAL SERVICES CONSULTING FIRM



Houn; 1.00 8.00

HEC2 Model Development $800 $3.300 $594
HoIJr.J 10.00 66.00 1aoo

HEel Model Deve40pment $240 $960 $429
Hours 3.00 16.00 13.00

Oeliverables $480 $1,920 $693
Hours 6.00 32.00 21.00

COLUMN TOTALS .1,840 $780 .1.576 $6,660 .1.716
HoINS 23..00 1:1.00 21.00 '''.00 6100

Allowance tor B1ueprinOOij, Xeroxing, and other incidental cost· Not to Exceed Fee (based on DEA coat pkJs , 5% markup)

TASK
DRAFTER TOTALTASK

StJpplemental Top0Qf8phic Survey
Hours

N-V.1ue ConfirmationlFte\d Trip

EXHIBIT 'A'
FEE SCHEDULE

ECHO CANYON WASH AT ACIDC
FEMA flOODPLAIN DELINEATION STUDY

DEA Propos" No. 95-188
October 17. 1995

PROJECT PROJECT 2-MAN PROJECT

MANAGER SURVEYOR CREW ENGINEER TECHNICIAN

$240 $780 $1,575
3.00 13.00 21.00

$80 $480

$1,400
40.00

.1,400
tUJ.OO

$2,595
37.00

$560
9.00

$4.694
83.00

.1,629
32.00

$4,493
!J!J.OO

.13,971
:ltI6.tJO

$500

TOTAt FEE FOR PROJECT - Not to Exceed Fee

The above fees do not indude agency rev;ew fee costs which are the responsibility of the Oient to provKie.

Page I

.14,471



LETTER OF TRANSMITTAL

TO: Mr. Roqer E. Baele, P.E.
David Evans and Associates, Inc.
2929 E. Camelback Rd., Ste.240
Phoenix, AZ 85016

DATE: October 23, 1995

RE: FCD Contract no. 94-51
Assignment no. 3: Echo Canyon Wash Floodplain Delineation Study

WE ARE SENDING YOU THE FOLLOWING ITEMS:
(Xl Enclosed () Under separate cover

Shop Drawings Prints Legal Descriptions Samples

Specifications Change Order Copy of Letter Plans

X Notice to Proceed

X Certificate of Performance

X Floodplain Maps

THESE ARE TRANSMITTED:

For approval Approved as submitted

X For your use Approved as Noted

As requested Returned for corrections

Resubmit copies for approval For review and comments

Submit copies for distribution Return corrected prints

FOR ESTIMATE DUE Borrowed prints being returned

REMARKS: This transmittal is in regards to the Scope of Services dated 09/25/95
and Fee Schedule dated 10/17/95 (copies attached). The assignment number is now
#3. Please specify assignment number on all correspondence.

SIGNED:
Richard P. Harris, P.E.



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: October 23, 1995

PROJECT: Assignment No. 3
TITLE: Echo Canyon Wash Floodplain Delineation Study
FCD CONTRACT NUMBER: 94-51
FCD ACTIVITY NUMBER: 450-699-0450-4506

Your Not-to-Exceed cost estimate of $14,471.00 for Assignment No.3: Echo
Canyon 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 September 25, 1995, and Fee Schedule dated October 17, 1995
(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:

coord:

cc: lh

file: rph



./'.

LETTER OF TRANSMITTAL

TO: Mr. Roger E. Baele, P.E.
David Evans and Associates, Inc.
2929 E. Camelback Rd., Ste.240
Phoenix, AZ 85016

DATE: October 23, 1995

RE: FCD Contract no 94-51
.:!I,.ssi nrnent no. 3 \ Echo Canyon Wash Floodplain Delineation Study

WE ARE SENDING YOU THE FOLLOWING ITEMS:
(X) Enclosed () Under separate cover

Shop Drawings Prints Legal Descriptions Samples

Specifications Change Order Copy of Letter Plans

X Notice to Proceed

X Certificate of Performance

X Floodplain Maps

THESE ARE TRANSMITTED:

For approval Approved as submitted

X For your use .ZI.pproved as Noted

As requested Returned for corrections

Resubmit copies for approval For review and comments

Submit copies for distribution Return corrected prints

FOR ESTIMATE DUE Borro'tled prints being returned

REMARKS: This transmittal is in regards to the Scope of Services dated 09/25/95
and Fee Schedule dated 10/17/95 (copies attached). The assignment number is now
#3. Please specify assignment number on all correspondence.

SIGNED:
Richard P. Harris, P.E.



FLOOD CONTROL DISTRICT
OF MARICOPA COUNTY
2801 West Durango Street
Phoenix, Arizona 85009
(602) 506-1501

TO: Mr. Roqer E. Baele, P.E.
David Evans and Associates, Inc.
2929 E. Camelback Road, Suite 240
Phoenix, Arizona 85016

DATE: October 23, 1995

PROJECT: Assignment No. 3
TITLE: Echo Canyon Wash Floodplain Delineation Study
FCD CONTRACT NUMBER: 94-51
FCD ACTIVITY NUMBER: 450-699-0450-4506

Your Not-to-Exceed cost estimate of $14,471.00 for Assignment No.3: Echo
Canyon 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 Se?tember 25, 1995, and Fee Schedule dated October 17, 1995
(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:

coord:

cc: lh

file: rph



STANDARD TASK ORDER FORM
TASK ORDER NO.2

CONTRACT FCD 94-51

Re: General Surveying and Engineering Services between the

Flood Control District of Maricopa County (CLIENT) and
c't: 706£,< 12,

David Evans and Associates, Inc. (DEA) dated~, 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.

2.

3.

4.

Scope of Services:
See enclosed Exhibit "Scope of Services" for Echo Canyon Wash at AC/DC Floodplain·
Delineation Study. )

~
">

Time Schedule for Performance of Services:
The FEMA submittal package will be ready for submi da after notice to proceed,
excluding Client review time.

Fees for Services:1i4,-I7/.o~'

Not to Exceed~ per fee schedule in the Contract for Consulting Services. See
enclosed Exhibit A for break-down of fee per task and resource.

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 Echo Canyon 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.
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SCOPE OF SERVICES
ECHO CANYON WASH AT AC/DC

FLOODPLAIN DELINEATION STUDY
Phoenix, Arizona

DEA Proposal No. 95-188
September 25, 1995

ENGINEERING SERVICES

A) Supplemental Topographic Survey

The new HEC2 models will be developed based on the As
Built data for the AC/DC Cudia City Wash project and
topographic mapping of the AC/DC Area Drainage Master
Study. However, additional topography will be needed at
the 40th Street and Stanford Drive wash crossings to
clarify the existing conditions as well as such items as
bridge deck elevations and thickness, pier locations and
size, and toe of slope and top of blank elevations in the
over bank area upstream of the sediment basin.

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 include the
undeveloped reach starting at about 40th street and
ending at Stanford Drive. Downstream of Stanford Drive
the balance of the wash has been improved as part of
AC/DC Cudia City Wash project. The model will reflect
the improvements including the lined low flow channel,
grass playground facilities in the overbank area, the
pedestrian bridges, the sediment basin, and the weir
structure at the inlet to AC/DC spillway.

D) HECl Model Development

The sediment basin will function somewhat like a
detention basin and use of HEC2 may not adequately
analyze the floodplain conditions. DEA will prepare a
HEC1 model for the sediment basin based on the lOa-year,

DAVID EVANS ANDASSOClATES, I C
.\ PROFESSIONAL SERVlCES CONSULTING FIRM
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Scope of Services
Echo Canyon Wash at AC/DC
Floodplain Delineation study

September 25, 1995
DEA Proposal No. 95-188

Page 2

6-hour event to estimate the limits of ponding. This
will serve as a check to the HEC2 analysis or as the
primary analysis depending on the results. The HEC1
model will use a stage-discharge relationship for the
weir and pipe outlet structure. with the inflow
hydrograph, the ponding limits can then be determined.

E) Deliverables

DEA will prepare the floodplain work maps, technical
analysis, design report, FEMA LOMR application forms, and
submittal package to FEMA. These 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 ANDASSOCIATES, INC.
:\ PROFESSIONAL SERVICES CONSULTING FIRM
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EXHIBIT 'AI
FEE SCHEDULE

ECHO CANYON WASH AT AC/DC
FEMA flOODPLAIN DELINEATION STUDY

DEA Propoul No. 95-186
October 17, 1995

$14,471

$2,595
37.00

$560
9.00

$4.69~

83.00

$1,629
32.00

$4,493
99.00

~13,971

:MO. DO

~500

TASK
TOTAL

$1,400
40.00

$1,400~

#J.OO

DRAFTER

$594
18.00

$429
'13.00

$693

TECHNICIAN

TOTAL FEE FOR PROJECT - Not to Exc&~d Fflt

Hours

Ho(J;T$

COLUMN TOTALS

3.00 16.00

$480 -$1,920
6.00 31.00:11.00

~1,640 ~780t/ &.1.576 1/ ~6.G60 $1.716'

Hours 2:J..fX) '3.00 21.00 11'.00 6:1.00

Allowanc(l fOf' Ollffl prinlin0, Xnro)(ino. and othM incidental cost· Not to E)(cood foe lbased on DEA coat pkJlj 15% markup)

Deliverables

PROJECT PROJECT 2-MAN PROJECT

TASK MANAGER SURVEYOR CREW ENGINEER

Supplemental TOP<JOfaphic Survey n40 S780 $\,575

Ho-urs 3.00 /3.00 2/.00

N-Value Confirmationlfield Trip $80 $4-80

Hours 1.00
8.00

HEe2~ Development $800 ~3,300

HoIR:J 10.00
66.00

IP HEC 1 Model DevtOOpment $240
$96-0

TIle above ftlef do not include agency review fee cosl1s which are the responsibility of the Ctient to Pfovide.

rage I
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Certificate of Performance of Engineerinq 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,
material 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 invoic~d 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 Assiqnment No.3: Echo Canyon Wash Floodplain Delineaton Study relating
to the material, equipment, and work covered in and required by the contract.

The undersigned hereby certifies that to his/her knowledge, no contractual
disputes 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.

Signed the day of ________, 1995.

Signature

Title : _

SUBSCRIBED AND SWORN TO before me this day of

Notary Public

My Commission Expires:

199

ACCT INFO: 450-699-0450-4506



MESSAGE DISPLAY FOR RICHARD HARRIS
To:· ~AC

Cc: RPH
BML
MAL

F. Richard Harris:TALOS
( ark: 02/22/96 11:08AM

_atus: Previously read

SUbject: Echo Canyon Wash FP Study

Host: TALOS
Delivered: 02/22/96 11:08AM

Message:
This is to confirm agreement with PAC regarding holding final payment

lor the subject work until FEMA grants the respective LOMA. This is
being done to ensure that the consultant will adequately address any
comments that FEMA may have. The total available for the assignment as
of 2-22-96 is $1,368.37, less than %10 of the total cost. I spoke with
David George, Manager, of the related consulting firm this morning and
related our intentions. I assured him that if FEK~ comments became
extensive, that it may be possible to allot more money towards
completion of the project. Please keep me posted regarding the status
of this project. Let me know if you have any questions. THX!
Richard



LETTER OF TRANSMITTAL

TO: Mr. Roger E. Baele, P.E.
David Evans and Associates, Inc.
2929 E. Camelback Rd., Ste. 240
Phoenix, AZ 85016

DATE: January 25, 1996

RE: FCD Contract no. 94-51
Assignment no. 6: Flynn Lane Wash Floodplain Delineation Study

WE ARE SENDING YOU THE FOLLOWING ITEMS:
(X) Enclosed () Under separate cover

Shop Drawings Prints Legal Descriptions Samples

Specifications Change Order Copy of Letter Plans

X Notice to Proceed

X certificate of Performance

THESE ARE TRANSMITTED:

For approval Approved as submitted

X For your use Approved as Noted

As requested Returned for corrections

Resubmit copies for approval For review and comments

Submit copies for distribution Return corrected prints

FOR ESTIMATE DUE Borrowed prints being returned

REMARKS:

SIGNED:

Please specify assignment number on all correspondence.
Floodplain work maps were provided on October 2, 1995
Work to be completed by March 25, 1996.

Richard P. Harris, P.E.
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OFFICIAL RECORDS OF
MARICOPA COUNTY RECORDER

HELEN PURCELL
~ecording NumBer

91-0461653

When Ieccrded mail to:
, I·

• 1 of

10/01/9110: 31

1 LARRY

This space re~•• __ • . ~

CAPTION HEADING: _

DO NOT REMOVE

This is part of the official document.

•
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•••
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Revised: 3/8/88
When recorded, return to:

Flood Control District
of Maricopa County
3335 West Durango Street
Phoenix, Arizona t . 85009

This document is being. -recorded to correct
the legal description and cadastral map.

~.. .
TnLi.: I.i(,<, ~um~~~_;:y of ;~lltlun,~ 11 461653

';rl«~~i11,9:;lF6:ft
...~"\.,-~'Sl?~;t1.o. ,.,;:.L "" -0 ",. __.,

EASEMENT AND AGREEMENT FOR FLOOD CONTROL PURPOSES

Project: Arizona Canal Diversion Channel

Item: T-557

Assessor Parcel No.: 170-09-001A and 001B

•

Phoenix Country Day School, an Arizona Corporation, GRANTOR, FOR AND

IN CONSIDERATION of the sum of Six Hundred Sixty-Four Thousand One Hundred and

no/l00 Dollars ($664,100), and other valuable consideration, the receipt and

sufficiency of which are hereby acknowledged, does hereby grant and convey to

the FLOOD CONTROL DISTRICT OF MARICOPA COUNTY, a municipal corporation and

political subdivision of the State of Arizona, GRANTEE, its agent(s),

contractor(s), successor(s) and assign(s), a permanent easement and

right-of-way for the following purposes, namely: The right to enter upon the

hereinafter described land and survey, clear, grade, level, fill, inundate,

drain; and to build, operate and maintain a flood control project, including

incidental flood control and drainage purposes, together with such roads,

pipes, culverts, ramps, cuts and service utilities as may be necessary, on,

over, under, and across the ground embraced within the right-of-way situated in

the County of Maricopa, State of Arizona, and described as follows:

See Exhibit "A"

I.G.L. PGS

To have and to hold the said easement and right-of-~ay unto the

GRANTEE, its agent(s), contractor(s), successor(s) and assign(s) forever,

together with the right of ingress and egress to permit the operation and

maintenance of said flood ~ontrol project and all incidents thereto, and

together with the express and implied right to authorize, permit, and license:
.......(,;: "

!IJ/s cIOCUmeA/T /)ef?.c15 lo/;>e.

ie-/eCa/2.c-/ed h cYo/'/"ecT' file Page 1 of 4

J./A/ de:S/'.2;'/J-L.'·o'A/ /'> /

,. LA. r r, /1/ /1/J/) C!/-:t7/lST/.!/ll

/n.::p.



the use thereof, in whole or in part, for incidental flood control~rang drainage
'. ~ to'"

purposes :as solely determined by the GRANTEE and to exclude all other uses not• agreed to, in wrlting by GRANTEE; 91 461653

•

•

RESERVINd; however, to the GRANTOR their heirs and assigns, such
I

rights and privileges as may be used and enjoyed without interfering with or

abridgin~ the rights and easement hereby granted; provided that any use of the

land by tpe GRANTOR, their heirs and assigns shall be subject to all applicable

Federal, :State, and local laws and ordinances with respect to pollution and

land use iincluding but not limited to floodplain regulations.

The GRANTOR hereby covenants and warrants that it is lawfully seized

and posse!ssed on this aforementioned tract or parcel of land; that it has a

good and Ilawful ti tIe and right to sell and convey it; and that it shall

warrant the title and quiet possession thereto against the lawful or unlawful

claim of 'all persons, subject to non-conflicting easements of record.

pRANTOR acknowledges its intention to install recreational, landscape,

and aesth~tic improvements to the subject property. GRANTOR shall be

responsible for all repair and maintenance of its improvements and all routine

maintenan~e and clean up of the subject property. GRANTOR,agrees that no

structures for human habitation shall be constructed or maintained on the land;

and, that: no other structures shall be constructed and no excavation shall be

conducted! and no landfill placed on the land except as may be approved in

writing by the GRANTEE.

pRANTEE shall be responsible for removal of significant accumulated

silt deposits and debris resultant from major flows for the effective

functioning of the project. GRANTEE is expressly held harmless for any damage

to improv~ments of the GRANTOR, installed subsequent to compaetion of

construction of the flood control project, or other costs, caused solely as a

result of flows negligently diverted by GRANTEE on or across the subject

property br caused by the proper functioning of the flood control project.

Page 2 of 4



91 461653
GRANTOR agrees to and shall indemnify and save harmless 9~A~TEE, its

".

officers and employees from and against all loss, expense, damage or claims of

~ any nature or description, whatsoever, arising from any injuries to or death of

persons, lor damages to or destruction of any property which may occur on the

subject property br in any way connected with the performance or nonperformance

of the E~sement, except such injury or damage as shall have been occasioned

solely by the negligence of GRANTEE.

;The said easement includes the right to remove trees and other

vegetatiqn and to cut back and trim such portion of the branches and tops of

the tree& now growing or that may hereafter grow upon the above described

premises, or cut back and trim those which may extend over said flood control

project, iso as to prevent the same from interfering with the efficient

maintenance and operation of said flood control project.

~

:NOW, THEREFORE, in consideration of the same and further consideration

hereinaf~er set forth, it is agreed that this instrument contains the entire

agreemen~ between the parties hereto, there being no further consideration paid

than herein specified.

+&1< ~
Arizona Corpor tion

STATE OF ARIZONA

COUNTY OFi MARICOPA
ss

The fbregoing instru~ent was acknowledged before me this 07~day of

tchtR:· , 19 gK byjlo8EI(1 L· pJATl1I whose title is
'b ! /3ollRf c;Z; "TXO:S7JE~.s-
r1?E~/lJE:;,;T, , 0 Phoenix Country Day School, an Arizona Corporation, on,
behalf ofithe corporation.

My Commission ExpiresJ~·.;2JI17ftJ ~¥Z:~~
Notary Public

~, ",

~

Page 3 of 4
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ATTEST~'''';;J~'''''''''~''-'::::'....?<l>\. ___

Clerk of the Board

ACCEPTED AND APPROVED
BOARD OF DIRECTORS
FLOOD CONTROL DISTRICT OF
MARICOPA COUNTY . 1_

~~9~£-
Chairman of the Boardc:-:s-g-2r

Date

c; -3 --P'
Date

Manager

RECOMMENDED FOR APPROVAL

, ) ')
,.~. -r;J1<-d~~~)

D. E. Sagra,"oso, P'.E.
Chief Engineer an neral

•

•

J IJ H 0 6 '1988Date--------------

•

~ ..

•
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91 461653

ARIZONA CANAL DIVERSION CHANN~L

T-557; 170-9-1A, 1B
Phoenix Country Day School

',I"

A portion of the Northeast quarter of the

Southeast quarter (NE4SE4) of Section 13, T2N,

R3E, G&SRB&M, Maricopa County, Arizona, described

as follows; Beginning at the Southwest corner of

said NE4SE4; thence along the South line of said

NE4sE4 North 89°53'30" East 394.27' to a point of

curve; thence Northeasterly along a tangential

curve to the left, having a radius of 354.45' an

arc distance of 369.31' to a point of tangency;

thence North 30°11'35" East 215.09'; thence North

26°53'40" East 347.58'; thence North 30°11'35"

East 193.00'; thence North 10°09'24" East 218.90';

thence North 00°02'29" West 286.82' to the North

line of said NE4sE4; thence along said North line

South 89°47'40" West 210.00'; thence South

00°02'29" East 229.49'; thence South 36°16'01"

West 194.47'; thence South 27.26'; thence West,

20.00'; thence South 36°16'OP West 102.50';

thence South 61°09'25" West 116.62'; thence South

30°11'35" West 260.00'; thence South 63°43'02"

West 154.46'; thence South 80°15'28" West 328.65'

to a point on the West line of said NE4sE4 which

bears North 440.00' from the Southwest corner of

said NE4sE4; thence along said West line South

440.00' to the Point of Beginning.

CONTAINING 633,050 square feet or 14.5328 acres

more or less.

11/05/87

Exhibit "A"
Page 1 of 2
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ARIZONA CANAL DIVERSION CHANNEL
T-557-PCE; 170-9-1A,lB

Phoenix Country Day School

91 461653
That portion of the Northeast quarter of the Southeast quarter

'\"
(NE4SE4) of Section 13, T2N, R3E, G&SRB&M, Maricopa County,

Arizona, described as follows: Commencing at the East quarter

corner of said section; thence along the North line of said

NE4SE4 South 89°47'15" West (S 89°47'40" W according to Consent

to Easement shown in Document Number 88 319482, records of

Maricopa County) 239.88' to the TRUE POINT OF BEGINNING; thence

South 00°02'29" East 286.69' (286.82' record); thence South 10°

09'24" West 218.90'; thence South 30°11'35" West 193.00';

thence South 26°53'40" West 29'; thence South 89°51'30" West

20.00'; thence South 00°08'30" East 39.19'; thence South

26°53'40" West 274.58'; thence South 30°11'35" West 58'; thence

South 00°06'30" East 311.24' to the South line of said NE4SE4;

thence along said South line, South 89°53'30" West 779.55' to

the Southwest corner of said NE4SE4; thence along the West line

of said NE4SE4, North 00°00'53" East (North record) 440.00';

thence North 80°17'44" East 328.60' (N 80°15'28" E 328.65

record); thence North 63°42'37" East (N 63°43'02" E record)

154.46'; thence North 30°11'10" East (N 30°11'35" E record)

260.00'; thence North 61°09'00" East (N 61°09'25" E record)

116.62'; thence North 36°15'36" East (N 36°16'01" E record)

68.69'; thence North 89°59'35" East 20.00'; thence North

00°00'25" West 27.26'; thence North 36°15'36" East (N 36°16'01"

E record) 228.28'; thence North 00°02'54" West (N 00°02'29" W

record) 229.49' to tne North line of said NE4SE4; thence along

said North line, North 89°47'15" East (N 89°47'40" E record)

210.00' to the TRUE POINT OF BEGINNING. Containfng 667,356

square feet or 15.3204 acres, more or less.
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TANGElIT TAIlL£
t/O. BEARINB DI9TANCE

1 S 26'53'4O'M 29.00
2 S S9'51'3O'M 20.00
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EDlbaDkmen't and Reservoir Area

~o. Inspection and maintenance.-- The superintendent shall perform
periodic inspections and maintenance and shall ccmplete inspection
checkJ.ist as shown in Exhibit E. Maintenance work is described
in the following paragraphs.

a. Dnbanklnent. -- Maintenance methods for repair or reconstruction
ot the embankments shall depend upon the nature and extent of the
damaged section. If. the embankment damage is small, sand and gravel
or other coarse granular material may be placed in 6-inch layers to
restore the embankment. If the damage is large, the fill shall be made
in the same manner as the original cons'truc'tion. Homogenous material
from borrow pi'ts approved for the project shall be placed in uniform
horizontal layers not more than 6 inches in depth and compacted to
a density equal to the original embankment seetion. (See Exhibit C.)

b. Stonework.-- Stonework on the upstream and downstream side
and the toes and rock paved gutters shall be rePaired promptly. An
indication of settlement, uplift, or failure of the stonework structures
shall be reported to the Corps of Engineers, for recommendation on
remedial action.

c. BurroWing animals.-- Burrowing an:!mals in or near the dam
shall be eXterminated. Their runways and dens shall be opened, back
filled and the backfill thoroughly comPaCted. Trapping and poisoning
may be used for extermination of burrowing arrlmaJ s. Information
about the best methods of animal extermination may be obtained trom
the County Agricultural Agent.

d. Access and service roads.-- Access and service roads shall
be adequately maintained for vehiCular travel so that maintenance of
the project and flood-fighting operations will be facil1 tated.

e. Fences.-.. Maintenance of the safety guard fences shall
include:

(1) Line posts to be firmly set and gates hung in good alignment.

(2) Barbed wire tight and broken strands rePaired.

(3) Corner posts, gate posts, and braces firmly set.

(4.) All barricades shall be kept intact to prevent unauthorized
traffic trom traversing the maintenance roads and rights-of-way.
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f. Hazardous obstructions.-- Dam area used by authorized
personnel shall be kept free from obstructions tbat may cause injury
or impede inspection, maintenance, or flood-fighting operations.
Material and equipment sbail be stored in such a way tbat they are
not haZardous to personnel.

Outlet Works and Spillway

li. Inspection and maintenance.-- The Superintendent or his assistant
shall periodically inspect the full length of the outlet pipe and
shall complete an inspection checklist shown as Exhibit E. Any cracks
in the pipe sbAll be reported in relation to the nearest station.
Damaged concrete or stonework structures shall be reported and repaired.
Broken concrete surfaces and exposed reinforcement steel shall be
thoroughly cleaned by chipping or sandblasting and shall be
restored. to the original. dimensions. Any indication of settlement,
uplift, failure of concrete structure shall be immediately reported
to the Corps of Eogineers. Channels shall be kept reasonably free of
driftwood, trash, silt, and other debris. Driftwood, brush, weeds,
and other combustible trash on the project, expecially around the
entrance to the intake structure, shall be removed. from the intake
structure•

12. Landscaping. -- The dam bas been landscaped to enhance its
appearence. A screen of plants in groups along Northern Avenue
frames and gives a window effect to passing motorists. A scattering
of plant materials along the access road and aJ..ong the mountains on
the right and left abutment was designed soley for the enbancement of
the area. Trees, shrubs, and cacti are native to Arizona, when adapted
to the present location will need no maintenance•
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'. Flood Control District·
of Maricopa County

Operations and Maintenance Branch
, Operational Inspection Report

st.re: /!C/(! leP/lCd" lZ
Inspection Date: 7 --18:9L ..
Inspector. C ~ (2/lrr~

. "

Recent Rainfall: Yes r ] No1'/f

i. Principal Outlet clear and free of debris? Yes )<1 No [ ] NJA t*-
2. Were all side and drop inlets clear and free of debris? Yes j(;] No k]? NJA [~],
3. Were all vegetative outlets clear and free of debris? Yes [ ] No [ ] N/A r)f]

4. Were all valves operated, lubricated, and fr~e of debris? Yes [ ] No [ ] NJA ~

Station of valves checked:

• PosITion valves were left in:

How much?

] Open

]14

[ ] Closed

[ ]1h

[ ] Partial. If partial

[ ] ~ [ ]%

Surface cracks?

Slumping or cracking on the
upstream or downstream side?

Erosion from runoff, wave
action, or traffic?

Embankment/spillway seepage?
Muddy water?

Top of the dam settled?

Loss of rip rap?

Pipe joint separation?

Signs, missing, damaged,
or additional signs needed?

egdamaged?

~/r;; Yul;8Je I)

. ·No.
y /l-tA/~ of- A(;;; No. Yeses vt .

[ .J .~] fL .PtZ>~ ~",..~ -0.7"(0. Spillways blocked? .. [~] [ ]

Trees or unwanted vegetation on
[10] [" ] em~ntorcresn [\4]

Signs of gopher/ant activity? . [')<] [ ]

tlt] [XJ] .. ~/';jlf:te-

lX1 [- 1 Concrete deterioration or cracks? [ ] [~'-"t 1/

[-<:J [ I J[y] [ ] Exposed metalrusty7

lYJ] [ ] Cracks or uneven movemenn [ ] [~ r::.. , ,

l)c11 [ ] Scour? ~] [ ]

[ 1 [:1] Access gates damaged? [Xl [ ]

[/(l [ ] Any hazardous conditions noticed? [~] f«l

. Ust comments on reverse side



t •••

Comments' ,- r '" •• ';"': ••,.' •• ': •• ' ••' • • •••• '. •••••" .: :::':':'::}:'''~::''':'.', •

iVJ It "5T Ai- ,bel<' ..:."C~Ib;;;' 'AJ(lJ2~:1" 7;; 6i!etU IS Ifet>: ~.:2>1?1'·'
tv, o. " . .

8cfweRiV It~ /711-1r rf!J fl(Pf € e;lIe,e.. tfCl) C - 1};t/(!tnelf-J r 5 (UAfl/Vf
~--6~ IT! OW iV lJ~(7hr-- 5e{/tt/l~ C(2.(jc~(~ lit; Ot,fe fJ~ 5,

jtJe-e,] .5'/YJ7l e If;(U1J f tv./'Ht-tJ. / Nl j~~5 fo tL--r ~5V.J(?~~,~~fc r

.<,v~ (V(/?}V})£ tJpt~ ~ 4-T //lJ e5 57: /34f///;1 ,'" t/'fJ.-50 d.J /'J7ltJIV;
S{f4 5'-- ,Il1lQ~ C'/t/WAkR 1)fi1L~ /11!/er: Iff !(/J~ P,

•

•
mIt/elms' Rev .. 10/91

,.,-.;. ; '.

•



.'.

•
Flood Control District·
of Maricopa County

Operations and Maintenance Branch
Operational Inspection Report

Structure: _

Inspection Date: --"'-",

Inspector: _

Recent Rainfall: Yes [ ] No [ ] .,

1. Principal Outlet clear and free of debris? Yes [ 1 No [ ] NJA [ ]

2. Were all side and drop inlets clear and free of debris? Yes [ ] No [ ] NJA [ ]

3. Were all vegetative outlets clear and free of debris? Yes [ ] No [ ] NJA [ ]

4. Were all valves operated, lubricated, and fr~e of debris? Yes [ ] No [ ] NJA [ ]

• Station of valves checked:

Position valves were left in:

How much?

] Open

]14

] Closed

11k

[ 1Partial. If partial

[ p~ [ ]'1.1

..
. ·No. Yes No. Yes

Surface cracks? [ ] .[ ] Spillways blocked? ] [ ]

Slumping or cracking on the Trees or unwanted vegetation on
upstream or downstream side? [ ] [ ] embankment or crest?

Erosion from runoff, wave Signs of gopher/ant activity? .
action, or traffic?

Embankment/spillway seepage?
Muddy water? ] Concrete deterioration or cracks? [ ] ]

Top of the dam settled? ] Exposed metal rusty? [ ] [ ]

Loss of rip rap? [ ] Cracks or uneven movement? [ ] [ ]

Pipe joint separation? [ ] Seoul? [ ] [ ]

Signs, missing, damaged,
or additional signs needed? [ ] [ ] Access gates damaged? [ ] [ ]

.Cing damaged? [ ] [ ] Any hazardous conditions noticed? [ ] [ ]

. Ust comments on reverse side



6. Comments: " ., .0 .~., "•. ."
"'J ,"

. .~ ..
" .

Signatu=e (Te~m Leader)

•

•
mlt/dms . Rev. 10/92
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,m OPERATIONP-L INSPECTIONS SCHEDULE - 1996
.~"1',1" 'II W'iifu

1/17/96 4/17/96 7/17/96 10/ 6/96
O&M OPER. OPER. OPER. OPER.
INSPEC'FIONll Ii ~l IT!ii!!mIL 8 - ""

IN.$P. ,w. II\IS!i, .sm IINSP", II ilt li!\IINSP_ rw
SADDLEBACK FRS X X X
SADDLEBACK FLOODWAY X X X
HARQUAHALA FRS X X X
HARQUAHALA 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 FLOODWAY 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 GREENBELT 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.



FCD & ADWR ONLYFCD C&O DIV. ONLY

,.
~~DM~E~:~t66~:~~~~~6~VERSIONS~•STATE " LAST ANNUAL INFORMAL

DAM# ® INSPECTION 95 INSPECTfON 96 INSPECTION 96

," "', ill! w COE STRUCTURES (DAM) 1"" t1J!!lw m:ii~® "m,
#07.57 ADOBE 5/24/95 5/22/96 12/18/96

#07.58 CAVE BUITES/CAVE CREEK 5/24/95 5/22/96 12/18/96
#07.56 DREAMY DRAW 5/24/95 5/22/96 12/18/96
#07.55 NEW RIVER DAM 5/24/95 5/22/96 12/18/96

.~. COE CHANNELS AND FLOODWAYS
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

i!l SCS STRUCTURES (FRS) 'iillY , ~ .. , ?l
#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 RIITENHOUSE 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 BUITE 10/26/95 10/24/96

APACHE JUNCTION 10/26/95 10/24/96
lW \W ~ .,SCS FlOODWAYS m, III •• ~" i?lli

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 SD BASIN 11/30/95 11/21/96
E.M.F. 11/30/95 11/21/96
SIGNAL BUITE 11/30/95 11/21/96

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

II SCS DIVERSIONS ;

N.A. CENTENNIAL LEVEE # 1 3/23/95 3/21 /96
N.A. PASS MOUNTAIN 11/30/95 11/21/96

FCD STRUCTURES, CHANNELS, AND FlOODWAYS· ~i

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
SCAITERWASH 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

- --



Inspection Prep

~nthOf
ueDate eRst (tY!Jeoa) West (~mith) ~orth (.2'uJSose)

January Sun City Drains P.V.C.C. Basin # 4
Due February Sun City Drains West

February Harquahala FRS
Due March Harquahala Floodway

Saddle Back FRS
Saddle Back Floodway
Centennial Levee

March Alma School Drain Agua Fria Floodway
Due April 46th Street Drain Indian School Rd Drain

Dysart Drain
EI Mirage Drain

April A.C.D.C Reach 3 & 4 A.C.D.C Reach 1 Adobe Dam.............. A.C.D.C Reach 2&3
Due May Cave Buttes Dam.......... Cave Creek Arm

Dramy Draw Dam
New River Dam
Skunk Creek 1-17
New River Channel

Powerline FRS. McMicken Dam
__'june Powerline Floodway McMicken Floodway

Sossaman Drain
Guadalupe Rd Channel and Box
Vineyard FRS.
Rittenhouse FRS.

June Indian Bend Wash Scatter Wash East Fork Cave Creek

DueJuly Old Cross Cut Canal

July Buckeye I

Due August Buckeye II
Buckeye III

August White Tanks # 3
Due September White Tanks # 4

Sunset FRS.
Sunny Cove FRS.
SunseUSunny Cove Pipe line



ber
October

October
Due November

November
Due December

December
DueJanuary

£Ast (tl'!JeIJ9)

Guadalupe FRS.
Spook Hill FRS.
Signal Butte FRS.
Apache Junction FRS.

Signal Butte Floodway
Bulldog Floodway
E.M.F. (All Reaches)
Pass Mountain Diversion Channel
Spookhill Floodway and Sed Basin

Rio Salado

West (~mith)

Holly Acres RipRap
Perryville RipRap
Colter Channel

West (~mith)

vo/Ol"th (~uJ3ose)

vo/Ol"th (~uJ3ose)

On Going Maintenance Work

East Mesa Drains (Quarterly)
A.C.D.C. Reach 3&4 (Weekly)
EMF Reach 6 (Weekly)
10th St Wash (Weekly)

A.C.D.C. Reach 1 (Weekly)
Agua Fria Reach 4 (Si-Weekly)

AC.D.C Reach 2&3 (Daily)
Cave Creek Arm (Weekly)
E.F.C.C. (Weekly)
New River Channel (Weekly)
Durango Complex (Bi-Weely)

Variables that mavaffect Work Schedule

Citizen Complaints

RWM Requests

Special Projects Or Requests

Vandalism

Storm Damage

Flood Watch
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• ,..000 CONTROL DISTRIC i
of

Maricopa County

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

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

BOARD OF DIRECTORS
Betsey Bayless

Ed King
Tom Rawles
Don Stapley

Mary Rose Garrido Wilcox

Corps of Engineers L.A. District Office
Engineering Evaluation Section
Attn: Terry Wotherspoon
P.O. Box 2711
Los Angeles, California 90053

REFERENCE: COE Structures - FCD In-House Inspection

Dear Terry:

On Thursday, December 28, 1995, Kevin Dubois and Ernie Hamer of my staff conducted an
informal inspection of the following Corps structures:

Cave Buttes Dam
New River Dam
Adobe Dam
Dreamy Draw Dam..
Skunk Creek at 1-17
New River Channelization
ACDC
Cave Creek Arm

RESULTS:

The dams and channels are in the same condition as they were during the last annual
inspection in May of 1995. Routine maintenance was performed on all the projects to
achieve those results. The next scheduled annual inspection is to take place in May of 1996.

If you have any question or further information is needed, please contact either me or Ernie
Hamer at 602-506-4074.

Sincerely,

P.E., R.L.S.
aintenance Division Manager



L I

ANNUAL INSPECTION REPORT
Arizona Canal Diversion Channel (ACDC)

and Cave Creek Detention Basin and Channel

1. Inspection Team:

The annual inspection of the ACDC & Cave Creek Detention Basin and Channel was
conducted on May 25, 1995. The inspection team consisted of:

Terry Wotherspoon - Corps of Engineers, L.A. District
Ernie Hamer - Work Control Center, FCDMC

2. Project Conditions:

The weather was clear and warm. The temperature reported at Phoenix Sky Harbor
International Airport was 88°.

3. Flow Observation:

The maximum flow occurred in January 1995 and was recorded at a depth of 3.6 feet at the
67th Avenue bridge.

4. Inspection Observations:

A. Reach 1: Maintenance of landscaped areas continues under regular maintenance
program. Erosion and rilling on slopes is minimal.

B. Reach IIA: Hairline "spider" cracking is evident, as before, along sloped sides entire
length and needs continued monitoring. (No obvious change, since last inspection)

C. Reach III: Routine daily maintenance and repairs continue throughout reach.

D. Reach IV: Minor seepage in tunnel of Reach IV was less evident than in past
inspections (continue to monitor). Some settling of concrete access ramps and wall
deflection has occurred in upper areas of ramps at approximately sta. # 750+00 and
800+00 on the north bank. Terry Wotherspoon will inform their Engineering
Department and suggest that someone from the Corps of Engineers come out and
evaluate the situation and at the same time look at some of the other wall rotation
existing, usually at bridge crossing areas.

E. Cave Creek Detention Basin and Channelization is in good condition overall. Spider
cracks in concrete slopes need continued monitoring as well as cracks in invert at
confluence area of the ACDC. (no obvious change since last inspection). A small
area of seepage was noticed on the bottom of the wall at the invert on the east bank at
sta. # 15+00 and needs to be monitored.



5. Maintenance Cost:

The accounting records of the Flood Control District show maintenance costs for the
project from January 1, 1995 through May 31, 1995 to be $235,872.00.

6. Conclusion:

The overall condition of this structure is very good and should function as designed.

7. Required Action:

Continue with the regular maintenance program. Continue to monitor cracks, seepage and
wall rotation.

~P.E.'RLS
Construction an Mamtenance DIVISiOn Manager

cc: Terry Wotherspoon, Corps of Engineers, L.A. District
Ken Hussain, Arizona Department of Water Quality

EHlers
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This is the HEC-l printout that includes the intermediate summaries. It shows that the
"routed outflow" warning occurs in the routing of flows from CPlO to CPU. This is
between 40th Street and Standford Drive. The overflowing of the channel appears to
occur during the lOO-year storm, primarily to the west. This determination is based on
field investigation. This is also substantiated by the boundary shown on the FIRM.
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* *

FLOOD HYDROGRAPH PACKAGE (HEC-l)
MAY 1991

VERSION 4.0 .1E
Lahey F77L-EM/32 version 5.01

Dodson & Associates, Inc.
* RUN DATE 03/20/97 TIME 09:47:32 *
* ** * ** * ** * '* * ** '* * '* * ** ** * ** ** *** '* * *'* ** * '* * '* *

U. S. ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER

609 SECOND STREET
DAVIS, CALIFORNIA 95616

(916) 551-1748
*

** ** ** ** ** ** * *** '* '* * ** ** ** * ** ** ** ** * * '* * *

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

THIS PROGRAM REPLACES ALL PREVIOUS VERSIONS OF HEC-1 KNOWN AS HECl (JAN 73), HECIGS, HECIDB, AND HEC1KW.

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

HEC-1 INPUT PAGE 1

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

ECHO CANYON WASH FLOODPLAIN STUDY
FILE NAME: MARI0008.DAT PREPARED NOVEMBER 22, 1995
PRECIPITATION BASED ON A 100-YR, 6-HR HYPOTHETICAL STORM
NOAA ATLAS USED FOR RAINFALL DATA
GREEN-AMPT INFILTRATION EQUATION UTILIZED FOR ESTIMATING RAINFALL LOSSES
CLARK UNIT HYDROGRAPH UTLIZED TO ROUTE RAINFALL EXCESSES
CHANNEL ROUTING - NORMAL-DEPTH METHOD

10
10
10
10
10
10
10
*DIAGRAM
IT 1 300
10 3
* DDM '***** Updated *****

•
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26

KK
KM
KM
KM
KM
BA
IN
KM
PB
KM
PC
PC
PC
LG
UC
UA
UA
* DDM

SUBl
RUNOFF GENERATED FROM SUB-BASIN 1
6-HOUR RAINFALL, PATTERN NO. 2.33 WAS USED TO FIND TC & R
RAINFALL REDUCTION FACTOR OF .96 WAS UTILIZED FOR ALL BASINS

L = 1.89 Kb = .037 Adj. Slope = 315.0
.874

15
RAINFALL DEPTH OF 3.18 WAS SPACIALLY REDUCED AS SHOWN ON THE PB RECORD

3.053
THE FOLLOWING PC RECORD USED A 6-HOUR STORM WITH A PATTERN NO. OF 2.33

.000 .011 .017 .027 .039 .049 .059 .069 .080 .090

.103 .117 .138 .183 .269 .458 .686 .823 .889 .929

.949 .962 .974 .988 1.000
.1 .280 4.250 .510 58.00

.367 .242
o 5 16 30 65 77 84 90 94 97

100
'***** Updated *****

HEC-l INPUT

ID 1 2 3 4 5 6 7 8 9 10

SUB2
RUNOFF GENERATED FROM SUB-BASIN 2

L = .95 Kb = .055 Adj. Slope = 315.0
.262

.15 .270 4.200 .560 45.000
.321 .233

o 5 16 30 65 77
100

CP2
COMBINED RUNOFF FROM SUBl & SUB2

2

27
28
29
30
31
32
33
34

35
36
37

38
39
40
41
42
43

LINE

KK
KM
KM
BA
LG
UC
UA
UA

KK
KM
HC

KK
KM
RS
RC
RX
RY
* DDM

RCP2
ROUTE FLOWS FROM CP2 TO CP3

1 FLOW -1
.03 .03 .03 800

o 5 11 15
6.5 5 3 0

'**'**'* Updated *****

.008
25
o

30
3

84

35
5

90

40
6.5

94 97

PAGE 2

U
6

"nu
u
H
n

~

~

~

~

~

~

~

y
~

KK SUB3
KM RUNOFF GENERATED FROM SUB-BASIN 3
KM L= 1.33 Kb = .048 Adj. Slope = 315.0
BA .150
LG .1 .280 4.350 .470 59.000
UC .346 .456
UA 0 5 16 30 65 77 84 90 94 97
UA 100

XX CP3
KM COMBINED RUNOFF FROM SUB3 & CP2
HC 2

KK RCP3
KM ROUTED FLOWS FROM CP3 TO CF4
RS 1 FLOW -1
RC .030 .022 .030 1000 .008
RX 0 1 3 9 21 27 29 30
RY 6 5 4 0 0 4 5 6
* DDM '***** Updated *****

•
61
62
63
64
65
66
67
68

69
70
71

XX SUB4
KM RUNOFF GENERATED FORM SUB-BASIN 4
KM L = 1. 51 Kb = .048 Adj. Slope = 315.0
BA .304
LG .1 .280 4.450 .470 69.000
UC .363 .367
UA 0 5 16 30 65 77 84 90 94 97
UA 100

KK CP4
KM COMBINED FLOWS FLOWS FROM SUB4 & CP3
HC 2

~



.....

72 KK RCP4
73 KM ROUTED FLOWS FROM CP4 TO CPS• 74 RS 1 FLOW -1
75 RC .05 .022 .05 200 .008
76 RX 0 2 6 13 3B 45 4B 50
77 RY 5 3.5 3.5 0 0 3.5 3.5 5

1< DDM ***** Updated *****

7B KK SUBS
79 KM RUNOFF GENERATED FROM SUB-BASIN 5
BO KM L = 1.89 Kb = .048 Adj. Slope = 280.0
B1 BA .653
82 LG .15 .280 4.250 .540 54.000
B3 UC .450 .361
84 UA 0 5 16 30 65 77 B4 90 94 97
85 UA 100

HEC-l INPUT PAGE 3

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

86 KK CPS
87 KM COMBINED FLOWS FROM SUBS & CP4
88 HC 2

89 KK Reps
90 KM ROUTED FLOWS FROM CPS TO CPS
91 RS 1 FLOW -1
92 RC .05 .03 .05 1200 .OO?
93 RX 0 7 12 31 39 58 63 70
94 RY 7 5 2.5 0 0 2.5 5 7

1< DDM ***** Updated *****

95 KK SUBS
96 KM RUNOFF GENERATED FROM SUB-BASIN 6
97 KM L = 1.33 Kb = .043 Adj. Slope = 113.0
98 BA .441
99 LG .1 .270 4.100 .540 45.000

100 UC .475 .362
101 UA 0 5 16 30 65 77 84 90 94 97
102 UA 100

103 KK CP6
104 KM COMBINED FLOWS FROM SUBS & CPS
105 HC 2

106 KK Rep6
107 KM ROUTED FLOWS FROM CPS TO CP7
108 RS 1 FLOW -1
109 RC .05 .03 .05 400 .008
110 RX 0 10 16 28 38 50 56 66
111 RY 9 7 6 0 0 6 7 9

1< DDM ***** Updated *****

112 KK SUB7
113 KM RUNOFF GENERATED FROM SUB-BASIN 7
114 KM L = 2.65 Kb = .038 Adj. Slope = 297.8
115 BA .738
116 LG .1 .290 4.000 .550 66.000
117- UC .454 .445
118 UA 0 5 16 30 65 77 84 90 94 97
119 UA 100• 120 KK CP7
121 KM COMBINED FLOWS FROM SUB? & CP6
122 HC 2

123 KK RCP?
124 KM ROUTED FLOWS FROM CP7 TO CP8
125 RS 1 FLOW -1
126 RC .05 .03 .05 1150 .007
127 RX 0 .5 8.5 18.5 31.5 41.5 49.5 50
128 RY 14 12 12 0 0 12 12 14

* DDM ***** updated *****
HEC-1 INPUT PAGE 4

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

129 KK SUB8
130 KM RUNOFF GENERATED FROM SUB-BASIN 8
131 KM L = 1.42 Kb = .043 Adj. Slope = 298.7
132 BA .661
133 LG .1 .270 4.150 .530 44.000
134 UC .354 .219
135 UA 0 5 16 30 65 77 84 90 94 97
136 UA 100

137 KK CP8
138 KM COMBINED FLOWS FROM SUBS & CP7
139 HC 2

140 KK RCP8
141 KM ROUTED FLOWS FROM CP8 TO CP9
142 RS 1 FLOW -1
143 RC .05 .022 .05 1300 .006
144 RX 0 1 5 23 51 69 70 71
145 RY 12 10 10 0 0 10 10 12

* DDM ***** updated *****

146 KK SUB9
147 KM RUNOFF GENERATED FROM SUB-BASIN 9
148 KM L = .85 Kb = .041 Adj. Slope = 315.0
149 BA .257
150 LG .1 .300 4.200 .510 81.000
151 UC .242 .162
152 UA 0 5 16 30 65 77 84 90 94 97
153 UA 100

154 KK CP9
155 KM COMBINED FLOWS FROM SUB9 & CPS
156 HC 2

157 KK RCP9
15B KM ROUTED FLOWS FROM CP9 TO CP10
159 RS 1 FLOW -1
160 RC .03 .022 .03 4900 .007
161 RX 0 1 6 13 51 58 63 64
162 RY 8 7 7 0 0 7 7 8

* DDM ***** Updated *****

163 KK SUB10
164 KM RUNOFF GENERATED FROM SUB-BASIN 10• 165 KM L = .76 Kb = .045 Adj. Slope = 209.6
166 BA .512
167 LG .1 .260 4.150 .530 33.000
168 UC .296 .126
169 UA 0 5 16 30 65 77 84 90 94 97



•

•

170 UA 100
HEC-l INPUT PAGE 5

LINE 10....... 1 ....... 2 ....... 3 ....... 4 ....... 5 ... , ... 6 ....... 7 ....... 8 ....... 9 ...... 10

171 KK ePlO
172 KM COMBINED FLOW FROM SUBlO & Cpg
173 He 2

174 KK RCPIO
175 KM ROUTED FLOWS FROM CPlO TO CPU
176 RS 1 FLOW -1
177 Re .03 .022 .03 250 .006
178 RX 0 1 6 13 37 44 49 50
179 RY 6 5 5 0 0 5 5 6

'" DDM ***** Updated *****

180 KK SUE20
181 KM RUNOFF GENERATED FROM SUB-BASIN 20
182 KM L = .85 Kb = .050 Adj. Slope = 284.0
183 BA .111
184 LG .1 .260 4.100 .550 41. 000
185 ue .296 .328
186 UA 0 5 16 30 65 77 84 90 94 97
187 UA 100

* DDM ***** Updated *****

188 KK SUE2l
189 KM RUNOFF GENERATED FROM SUB-BASIN 21
190 KM L = 1. 89 Kb = .036 Adj. Slope = 305.6
191 BA .430
192 LG .1 .330 4.650 .370 94.000
193 ue .329 .324
194 UA 0 5 16 30 65 77 84 90 94 97
195 UA 100

196 KK CP20
197 KM COMBINED FLOWS FROM SUB20 & SUB2l
198 He 2

199 KK CP20
200 KM ROUTE FLOWS FROM CP20 TO CPU
201 RS 1 FLOW -1
202 Re .03 .022 .03 4000 .01
203 RX 0 1 3 11 24 32 34 35
204 RY 5 4 4 0 0 4 4 5

* DDM ***** Updated *****

205 KK SUBll
206 KM RUNOFF GENERATED FROM SUB-BASIN 11
207 KM L = .76 Kb = .058 Adj. Slope = 105.0
208 BA .059
209 LG .1 .260 3.950 .580 24. 000
210 ue .450 .683
211 UA 0 5 16 30 65 77 84 90 94 97
212 UA 100

HEC-l INPUT PAGE 6

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

213 KK CP11
214 KM COMBINED FLOWS FROM SUBll, CP20, & CPI0
215 He 3

216 KK RCPll
217 KM ROUTED FLOWS FROM CPll TO CP12
218 RS 1 FLOW -1
219 Re .03 .02 .03 1900 .006
220 RX 0 1 2 58 76 95 252 273
221 RY 15 14 14 0 0 6 7 13

* DDM ***** updated *****

222 KK SUB12
223 KM RUNOFF GENERATED FROM SUB-BASIN 12
224 KM L = 1.23 Kb = .052 Adj. Slope = 239.0
225 BA .464
226 LG .15 .260 5.300 .300 25.000
227 ue .383 .260
228 UA 0 5 16 30 65 77 84 90 94 97
229 UA 100

230 KK CP12
231 KM COMBINED FLOWS FROM SUB12 & CP11
232 He 2

233 KK RETEN
234 KM FLOW ROUTED THROUGH RETENTION FACILITY
235 RS 1 ELEV 1236.5
236 sv 0 1.49 6.21 6.66 6.95 7.20 7.49 7.79 8.10 8.42
237 sv 8.76 9.11 9.57 10.05
238 SE 1236.5 1237 1238 1239 1240 1241 1242 1243 1244 1245
239 SE 1246 1247 1248 1249
240 SS 1243 200 2.63 1.5
241 SL 1236.5 7.07 0.8 0.5
242 ZZ

SCHEMATIC DIAGRAM OF STREAM NETWORK
INPUT

LINE

NO.

(V) ROUTING

( .) CONNECTOR

(---» DIVERSION OR PUMP FLOW

«---) RETURN OF DIVERTED OR PUMPED FLOW

10 SUB!

27 SUB2

. .
35 CP2 .

v
V

38 RCP2

44 SUB3

52 CP3 .
v
V

55 RCP3

......

• 61 SUB4



•

•

69 CP4 •••.••......
V
V

72 RCP4

78 SUBS

· .
86 CPS .••••.••••••

V
V

89 Reps

95 SUB6

· .
103 CP6 ••••••••••••

V
V

106 RCP6

112 SUB?

· .
120 CP7 •...••••.•••

V
V

123 Rep?

129 SUBS

· .
137 CP8 ••••••••••••

V
V

140 Reps

146 SUB9

· .
154 CP9 •.•.••.•••••

V
V

157 Rep9

163 SUBlO

· .
171 ePIO ........•...

V
V

174 RCPIO

180 SUB20

188 SUB21

196 CP20 ••••.•••.•••
V
V

199 CP20

205 SUBll

· .
213 CP11 .•.••..•........

V
V

216 RCPll

222 SUB12

· .
230 CP12 •..•........

V
V

233 RETEN

(***) RUNOFF ALSO COMPUTED AT THIS LOCATION
1 * * * * ** * .. * "'* ........ ** * * * * * * * * * ** * * * * * ** * * * * * * *
* *

FLOOD HYDROGRAPH PACKAGE (HEC-l)
MAY 1991

VERSION 4.0 .1E
Lahey F77L-EM/32 version 5.01

Dodson & Associates, Inc.
* RUN DATE 03/20/97 TIME 09:47:32
* ***** ** * *** ** ** * ** * * * ** * ** ** ** * **** * '*' ** *

U.S. ARMY CORPS OF ENGINEERS
HYDROLOGIC ENGINEERING CENTER

609 SECOND STREET
DAVIS, CALIFORNIA 95616

(916) 551-1748
*

11 *** ** ** ** ** ** ** *** **** ******* ** ***** * *

IT

•

ECHO CANYON WASH FLOODPLAIN STUDY
FILE NAME:MARI0008.DAT PREPARED NOVEMBER 22, 1995
PRECIPITATION BASED ON A 100-YR, 6-HR HYPOTHETICAL STORM
NOAA ATLAS USED FOR RAINFALL DATA
GREEN-AMPT INFILTRATION EQUATION UTILIZED FOR ESTIMATING RAINFALL LOSSES
CLARK UNIT HYDROGRAPH UTLIZED TO ROUTE RAINFALL EXCESSES
CHANNEL ROUTING - NORMAL-DEPTH METHOD

9 10 OUTPUT CONTROL VARIABLES
IPRNT 3 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0 . HYDROGRAPH PLOT SCALE

HYDROGRAPH TIME DATA
NMIN 1 MINUTES IN COMPUTATION INTERVAL

IDATE 1 0 STARTING DATE
ITIME 0000 STARTING TIME

NQ 300 NUMBER OF HYDROGRAPH ORDINATES
NDDATE 1 0 ENDING DATE
NDTlME 0459 ENDING TIME
ICENT 19 CENTURY MARK

COMPUTATION INTERVAL 0.02 HOURS
TOTAL TIME BASE 4.98 HOURS



• ENGLISH UNITS
DRAINAGE AREA
PRECIPITATION DEPTH
LENGTH, ELEVATION
FLOW
STORAGE VOLUME
SURFACE AREA
TEMPERATURE

SQUARE MILES
INCHES
FEET
CUBIC FEET PER SECOND
ACRE-FEET
ACRES
DEGREES FAHRENHEIT

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

10 KK SUBl *

RUNOFF GENERATED FROM SUB-BASIN 1
6-HOUR RAINFALL, PATI'ERN NO. 2.33 WAS USED TO FIND TC & R
RAINFALL REDUCTION FACTOR OF .96 WAS UTILIZED FOR ALL BASINS

L = 1.89 Kb = .037 Adj. Slope = ,315.0
RAINFALL DEPTH OF 3.18 WAS SPACIALLY REDUCED AS SHOWN ON THE PE RECORD
THE FOLLOWING PC RECORD USED A 6-HOUR STORM WITH A PATTERN NO. OF 2.33

16 IN TIME DATA FOR INPUT TIME SERIES
JXMIN 15 TIME INTERVAL IN MINUTES

JXDATE 1 0 STARTING DATE
JXTIME 0 STARTING TIME

SUBBASIN RUNOFF DATA

15 BA SUBBASIN CHARACTERISTICS
TAREA 0 . 87 SUBBASIN AREA

PRECIPITATION DATA

19 PB STORM 3.05 BASIN TOTAL PRECIPITATION

•

19 PI

23 LG

24 UC

25 UA

INCREMENTAL PRECIPITATION PATTERN
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0,00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0,00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.01 0.01 0.01
0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
0.01 0.01 0.01 0.01 0.01 0.02 0.02 0.02 0.02 0.02
0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02
0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
0.01 0.01 0.01 0.01 0.01 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0,00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0,00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

GREEN AND AMPT LOSS RATE
STRTL 0.10 STARTING LOSS

DTH 0.28 MOISTURE DEFICIT
PSIF 4.25 WETTING FRONT SUCTION

XKSAT 0.51 HYDRAULIC CONDUCTIVITY
RTIMP 58.00 PERCENT IMPERVIOUS AREA

CLARK UNITGRAPH
TC 0.37 TIME OF CONCENTRATION

R 0.24 STORAGE COEFFICIENT

ACCUMULATED-AREA VS. TIME, 11 ORDINATES
0.0 5.0 16.0 30.0 65.0 77.0 84.0 90.0 94.0 97.0

100.0

UNIT HYDROGRAPH PARAMETERS
CLARK TC= 0.37 HR, R= 0.24 HR

SNYDER TP= 0.19 HR, CP= 0.44

UNIT HYDROGRAPH
87 END-OF-PERIOD ORDINATES

26. 75. 146. 242. 348. 462. 617. 869. 1146. 1288.
1325. 1334. 1317. 1297. 1273. 1244. 1206. 1165. 1121. 1077.
1036. 998. 947. 884. 825. 771. 719. 671. 627. 585.

546. 510. 476. 444. 414. 387. 361. 337. 315. 294.
274. 256. 239. 223. 208. 194. 181. 169. 158. 147.
138. 128. 120. 112. 104. 98. 91. 85. 79. 74.

69. 65. 60. 56. 52. 49. 46. 43. 40. 37.
35. 32. 30. 28. 26. 25. 23. 21. 20. 19.
17. 16. 15. 14. 13. 12. 12.

HYDROGRAPH AT STATION SUB1

TOTAL RAINFALL = 3 . OS, TOTAL LOSS = 0.86, TOTAL EXCESS = 2.19

(CFS) (HR)
6-HR

CUMULATIVE AREA =

MAXIMUM AVERAGE FLOW
24-HR 72-HR

234.
2.068

96.

4.98-HR

234.
2.068

96.

234.
2.06B

96.

0.87 sQ MI

234.
2.068

96.
(INCHES)

(AC-FT)

(CFS)
4.13

TIME

1125.

PEAK FLOW

•



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

SUB2 *
*

**************
RUNOFF GENERATED FROM SUB-BASIN 2

L = .95 Kb = .055 Adj. Slope = 315.0

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA 0.26 SUBBASIN AREA

PRECIPITATION DATA

STORM 3.05 BASIN TOTAL PRECIPITATION

INCREMENTAL PRECIPITATION PATTERN
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.01 0.01 0.01
0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
0.01 0.01 0.01 0.01 0.01 0.02 0.02 0.02 0.02 0.02
0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02
0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
0.01 0.01 0.01 0.01 0.01 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

GREEN AND AMPT LOSS RATE
STRTL 0.15 STARTING LOSS

DTH 0.27 MOISTURE DEFICIT
PSIF 4.20 WETTING FRONT SUCTION

XKSAT 0.56 HYDRAULIC CONDUCTIVITY
RTIMP 45.00 PERCENT IMPERVIOUS AREA

CLARK UNITGRAPH
TC 0.32 TIME OF CONCENTRATION

R 0.23 STORAGE COEFFICIENT

ACCUMULATED-AREA VS. TIME, 11 ORDINATES
0.0 5.0 16.0 30.0 65.0 77 .0 84.0 90.0 94.0 97.0

100.0

424.
322.
158.
77.
38.
18.

9.
4.

412.
338.
170.

83.
41.
20.
10.

5.

364.
352.
182.

89.
44.
21.
10.

5.

UNIT HYDROGRAPH PARAMETERS
CLARK TC= 0.32 HR, R= 0.23 HR

SNYDER TP= 0.17 HR, CP= 0.43

UNIT HYDROGRAPH
83 END-OF-PERIOD ORDINATES

132. 183. 268.
394. 381. 366.
226. 210. 196.
111. 103. 96.

54. 50. 47.
26. 25. 23.
13. 12. II.

6. 6. 5.

92.
406.
243.
119.

58.
28.
14.
7.

55.
415.
261.
128.

62.
30.
15.
7.
4.

27.
421.
280.
137.

67.
33.
16.
8.
4.

9.
426.
301.
147.
72.
35.
17.

8.
4.

30 BA

27 KK

19 PB

19 PI

31 LG

32 UC

33 UA

•

•
HYDROGRAPH AT STATION SUBZ

TOTAL RAINFALL = 3. OS, TOTAL LOSS = 1 •16, TOTAL EXCESS = 1.89

MAXIMUM AVERAGE FLOW
24-HR 72-HR

PEAK FLOW TIME
6-HR

(CFS) (HR)
(CFS)

314. 4.10 61.
(INCHES) 1.801

(AC-FT) 25.

61.
1.801

25.

61.
1.801

25.

4.98-HR

61.
1.801

25.

CUMULATIVE AREA = 0.26 SQ MI

35 KK CP2 *

COMBINED RUNOFF FROM SUBl & SUB2

37 HC HYDROGRAPH COMBINATION
ICOMP 2 NUMBER OF HYDROGRAPHS TO COMBINE

HYDROGRAPH AT STATION CP2

•
PEAK FLOW TIME MAXIMUM AVERAGE FLOW

6-HR 24-HR 72-HR
(CFS) (HR)

(CFS)
1438. 4.12 295. 295. 295.

(INCHES) 2.006 2.006 2.006
IAC-FT) 122. 122. 122.

4.98-HR

295.
2.006

122.



*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***•
CUMULATIVE AREA = 1.14 SQ MI

38 KK RCP2 1<

ROUTE FLOWS FROM CP2 TO CP3

HYDROGRAPH ROUTING DATA

40 RS STORAGE ROUTING
NSTPS

ITYP
RSVRIC

X

1 NUMBER OF SUBREACHES
FLOW TYPE OF INITIAL CONDITION

-1.00 INITIAL CONDITION
0.00 WORKING R AND D COEFFICIENT

ELEVATION
DISTANCE

41 Re NORMAL DEPTH CHANNEL
ANL 0.030 LEFT OVERBANK N-VALUE

ANCH 0.030 MAIN CHANNEL N-VALUE
ANR 0.030 RIGHT OVERBANK N-VALUE

RLNTH 800. REACH LENGTH
SEL O. oaBO ENERGY SLOPE

ELMAX 0.0 MAX. ELEV. FOR STORAGE/OUTFLOW CALCULATION

CROSS-SECTION DATA
--- LEFT OVERBANK --- + ------ MAIN CHANNEL ------- + --- RIGHT OVERBANK ---

6.50 5.00 3.00 0.00 0.00 3.00 5.00 6.50
0.00 5.00 11.00 15.00 25.00 30.00 35.00 40.00

43 RY
42 RX

COMPUTED STORAGE-OUTFLOW-ELEVATION DATA

STORAGE 0.00 0.07 0.14 0.22 0.30 0.39 0.49 0.60 0.71 0.83
OUTFLOW 0.00 7.48 23.97 47.73 78.26 115.41 159.17 209.64 266.91 334.07

ELEVATION 0.00 0.34 0.68 1.03 1.37 1.71 2.05 2.39 2.74 3.08

STORAGE 0.95 1.09 1.25 1.41 1.59 1.77 1.97 2.19 2.42 2.66
OUTFLOW 419.03 513.53 618.34 734.12 861.47 1000.58 1152.17 1317.64 1497.64 1692.84

ELEVATION 3.42 3.76 4.11 4.45 4.79 5.13 5.47 5.82 6.16 6.50

HYDROGRAPH AT STATION RCP2

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 4.98-HR

(CFS) (HR)
(CFS)

1435. 4.13 293. 293. 293. 293.
(INCHES) 1. 994 1.994 1.994 1.994

(AC-FT) 121. 121. 121. 121.

PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE• 6-HR 24-HR 72-HR 4.98-HR
+ (AC-FT) (HR)

2. 4.13 1. 1. 1. 1.

PEAK STAGE TIME MAXIMUM AVERAGE STAGE
6-HR 24-HR 72-HR 4.98-HR

(FEET) (HR)
6.04 4.13 2.14 2.14 2.14 2.14

CUMULATIVE AREA = 1.14 sQ MI

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

•

44 KK

47 BA

19 PE

19 PI

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

SUB3 *
*

**************
RUNOFF GENERATED FROM SUB-BASIN 3

L = 1.33 Kb = .048 Adj. Slope = 315.0

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA 0.15 SUBBASIN AREA

PRECIPITATION DATA

STORM 3.05 BASIN TOTAL PRECIPITATION

INCREMENTAL PRECIPITATION PATTERN
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.01 0.01 0.01
0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
0.01 0.01 0.01 0.01 0.01 0.02 0.02 0.02 0.02 0.02
0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02
0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
0.01 0.01 0.01 0.01 0.01 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00



•
48 LG GREEN AND AMPT LOSS RATE

STRTL 0 . 10 STARTING LOSS
DTH 0.28 MOISTURE DEFICIT

PSIF 4.35 WETI'ING FRONT SUCTION
X!\SAT 0.47 HYDRAULIC CONDUCTIVITY
RTIMP 59.00 PERCENT IMPERVIOUS AREA

49 UC CLARK UNITGRAPH
TC

R
0.35 TIME OF CONCENTRATION
0.46 STORAGE COEFFICIENT

SO UA ACCUMULATED-AREA VS. TIME, 11 ORDINATES
0.0 5.0 16.0 30.0

100.0
65.0 77.0 B4.0 90.0 94.0 97.0

UNIT HYDROGRAPH PARAMETERS
CLARK TC= 0.35 HR, R= 0.46 HR

SNYDER TP= 0.24 HR, CP= 0.36

UNIT HYDROGRAPH
154 END-OF-PERIOD ORDINATES

3. 7. 15. 25. 37. 49. 70. 100. 123. 135.
140. 143. 145. 146. 146. 145. 144. 142. 140. 138.
136. 132. 127. 123. 118. 114. 110. 106. 102. 99.

95. 92. BB. Bs. B2. 79. 76. 74. 71. 6B.
66. 64. 61. 59. 57. 55. 53. 51. 49. 47.
46. 44. 43. 41. 40. 3B. 37. 35. 34. 33.
32. 31. 30. 2B. 27. 26. 25. 25. 24. 23.
22. 21. 20. 20. 19. lB. lB. 17. 16. 16.
15. 15. 14. 14. 13. 13. 12. 12. 11. 11.
11. 10. 10. 10. 9. 9. 9. B. B. B.
7. 7. 7. 7. 6. 6. 6. 6. 5. 5.
5. 5. 5. 5. 4. 4. 4. 4. 4. 4.
4. 3. 3. 3. 3. 3. 3. 3. 3. 3.
2. 2. 2. 2. 2. 2. 2. 2. 2. 2.
2. 2. 2. 2. 1. 1. 1. 1. 1. 1.
1. 1. 1. 1.

HYDROGRAPH AT STATION SUB3

TOTAL RAINFALL =

(CFS) (HR)
6-HR

3.05, TOTAL LOSS =

37.
1.909

15.

4.98-HR

2.23

37.
1.909

15.

37.
1.909

15.

0.82, TOTAL EXCESS =

MAXIMUM AVERAGE FLOW
24-HR 72-HR

37.
1.909

15.
(INCHES)

(AC-FT)

(CFS)
4.18

TIME

157.

PEAK FLOW

• 52 KK

CUMULATIVE AREA =

CP3 *

0.15 sQ MI

COMBINED RUNOFF FROM SUB3 & CP2

54 HC HYDROGRAPH COMBINATION
ICOMP 2 NUMBER OF HYDROGRAPHS TO COMBINE

HYDROGRAPH AT STATION CP3

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 4.98-HR

(CFS) (HR)
(CFS)

1591. 4.13 330. 330. 330. 330.
(INCHES) 1.984 1.984 1.984 1.984

(AC-FT) 136. 136. 136. 136.

CUMULATIVE AREA = 1.29 SQ MI

55 KK Rep3 *

ROUTED FLOWS FROM CP3 TO CP4

HYDROGRAPH ROUTING DATA

57 RS STORAGE ROUTING
NSTPS

ITYP
RSVRIC

X

1 NUMBER OF SUBREACHES
FLOW TYPE OF INITIAL CONDITION

-1.00 INITIAL CONDITION
0.00 WORKING R AND D COEFFICIENT

1.06
455.89

0.92
369.34

0.78
291.59

0.65
222,57

0.52
162.21

0.40
110.55

0.29
67.74

0.19
34.16

COMPUTED STORAGE-OUTFLOW-ELEVATION DATA

0.09
10.69

0.00
0.00

ELEVATION
DISTANCE

STORAGE
OUTFLOW

60 RY
59 RX

58 RC NORMAL DEPTH CHANNEL
ANL 0.030 LEFT OVERBANK N-VALUE

ANCH 0.022 MAIN CHANNEL N-VALUE
ANR 0.030 RIGHT OVERBANK N-VALUE

RLNTH 1000. REACH LENGTH
SEL 0.0080 ENERGY SLOPE

ELMAX 0.0 MAX. ELEV. FOR STORAGE/OUTFLOW CALCULATION

CROSS-SECTION DATA
--- LEFT OVERBANK --- + ------ MAIN CHANNEL ------- + --- RIGHT OVERBANK ---

6.00 5.00 4.00 0.00 0.00 4.00 5.00 6.00
0.00 1.00 3.00 9.00 21.00 27.00 29.00 30.00

•



•
ELEVATION 0.00 0.32 0.63 0.95 1.26 1.58 1.89 2.21 2.53 2.84

STORAGE 1.21 1.37 1.54 1.71 1.89 2.08 2.28 2.49 2.70 2.92
OUTFLOW 551.39 655.97 769.80 901.26 1059.64 1229.33 1410.70 1603.89 1808.30 2023.80

ELEVATION 3.16 3.47 3.79 4.11 4.42 4.74 5.05 5.37 5.68 6.00

u* ***

HYDROGRAPH AT STATION RCP3

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 4.98-HR

(CFS) (HR)
(CFS)

1589. 4.15 328. 328. 328. 328.
(INCHES) 1.970 1.970 1.970 1.970

(AC-FT) 135. 135. 135. 135.

PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE
6-HR 24-HR 72-HR 4.98-HR

+ (AC-FT) (HR)
2. 4.15 1. 1. 1. 1.

PEAK STAGE TIME MAXIMUM AVERAGE STAGE
6-HR 24-HR 72-HR 4.98-HR

(FEET) (HR)
5.34 4.15 1.81 1.81 1.81 1.81

CUMULATIVE AREA = 1.29 SQ MI

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

•

61 KK

64 BA

19 PB

19 PI

65 LG

66 UC

67 UA

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

SUB4 *
*

**************
RUNOFF GENERATED FORM SUB-BASIN 4

L = 1. 51 Kb = .048 Adj. Slope = 315.0

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA 0.30 SUBBASIN AREA

PRECIPITATION DATA

STORM 3.05 BASIN TOTAL PRECIPITATION

INCREMENTAL PRECIPITATION PATI'ERN
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0,00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 O. 00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
O. 00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 O. 00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0,00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.01 0.01 0.01
0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 O. 01 0.01
0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
0.01 0.01 0.01 0.01 0.01 0.02 0.02 0.02 0.02 0.02
0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02
0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
0.01 0.01 0.01 0.01 0.01 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 O. 00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

GREEN AND AMPT LOSS RATE
STRTL 0.10 STARTING LOSS

DTH 0.28 MOISTURE DEFICIT
PSIF 4.45 WETI'ING FRONT SUCTION

XKSAT 0.47 HYDRAULIC CONDUCTIVITY
RTIMP 69.00 PERCENT IMPERVIOUS AREA

CLARK UNITGRAPH
TC 0.36 TIME OF CONCENTRATION

R 0.37 STORAGE COEFFICIENT

ACCUMULATED-AREA VS. TIME, 11 ORDINATES
0.0 5.0 16.0 30.0 65.0 77 .0 84.0 90.0 94.0 97.0

100.0

UNIT HYDROGRAPH PARAMETERS
CLARK TC= 0.36 HR, R= 0.37 HR

SNYDER TP= 0.23 HR, CP= 0.39

UNIT HYDROGRAPH
126 END-OF-PERIOD ORDINATES

6. 18. 35. 58. 85. 113. 153. 217. 284. 319.
333. 341. 342. 343. 342. 340. 335. 329. 322. 315.
308. 301. 290. 277. 265. 253. 242. 231. 221. 211.
202. 193. 184. 176. 168. 161. 154. 147. 140. 134.
128. 122. 117. 112. 107. 102. 98. 93. 89. 85.

81. 78. 74. 71. 68. 65. 62. 59. 57. 54.
52. 49. 47. 45. 43. 41. 39. 38. 36. 34.
33. 31. 30. 29. 27. 26. 25. 24. 23. 22.
21. 20. 19. 18. 17. 17. 16. 15. 14. 14.
13. 13. 12. 12. 11. 11. 10. 10. 9. 9.
8. 8. 8. 7. 7. 7. 6. 6. 6. 6.
5. 5. 5. 5. 4. 4. 4. 4. 4. 4.
3. 3. 3. 3 . 3. 3.

• TOTAL RAINFALL =

HYDROGRAPH AT STATION SUB4

3 . as, TOTAL LOSS = 0 • 62, TOTAL EXCESS = 2.43



PEAK FLOW TIME MAXIMUM AVERAGE FLOW• 6-HR 24-HR 72-HR 4.98-HR
+ (CFS) (HR)

(CFS)
+ 365. 4.15 85. 85. 85. 85.

(INCHES) 2.166 2.166 2.166 2.166
(AC-FT) 35. 35. 35. 35.

CUMULATIVE AREA = 0.30 sQ MI

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

69 KK CP4 *

COMBINED FLOWS FLOWS FROM SUB4 & CP3

71 HC HYDROGRAPH COMBINATION
ICOMP 2 NUMBER OF HYDROGRAPHS TO COMBINE

HYDROGRAPH AT STATION CP4

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 4.98-HR

(CFS) (HR)
(CFS)

1954. 4.15 413. 413. 413. 413.
(INCHES) 2.008 2.008 2.008 2.008

(AC-FT) 170. 170. 170. 170.

CUMULATIVE AREA = 1.59 SQ MI

72 KK RCP4 *

ROUTED FLOWS FROM CP4 TO CPS

HYDROGRAPH ROUTING DATA

1 NUMBER OF SUBREACHES
FLOW TYPE OF INITIAL CONDITION

-1.00 INITIAL CONDITION
0.00 WORKING R AND D COEFFICIENT

NORMAL DEPTH CHANNEL
ANL 0.050 LEFT OVERBANK N-VALUE

ANCH 0.022 MAIN CHANNEL N-VALUE
ANR 0.050 RIGHT OVERBANK N-VALUE

RLNTH 200. REACH LENGTH
SEL 0.0080 ENERGY SLOPE

ELMAX 0.0 MAX. ELEV. FOR STORAGE/OUTFLOW CALCULATION

CROSS-SECTION DATA
--- LEFT OVERBANK --- + ------ MAIN CHANNEL ------- + --- RIGHT OVERBANK ---

5.00 3.50 3.50 0.00 0.00 3.50 3.50 5.00
0.00 2.00 6.00 13.00 38.00 45.00 48.00 50.00

STORAGE ROUTING
NSTPS

ITYP
RSVRIC

X

ELEVATION
DISTANCE

77 RY
76 RX

74 RS

75 RC•
COMPUTED STORAGE-OUTFLOW-ELEVATION DATA

STORAGE 0.00 0.03 0.06 0.10 0.13 0.17 0.20 0.24 0.28 0.32
OUTFLOW 0.00 16.43 52.42 103.57 168.25 245.55 334.91 435.99 548.55 672.46

ELEVATION 0.00 0.26 0.53 0.79 1.05 1.32 1.58 1.84 2.11 2.37

STORAGE 0.37 0.41 0.45 0.50 0.55 0.61 0.67 0.73 0.78 0.84
OUTFLOW 807.62 954.01 1111. 63 1280.50 1480.05 1702.14 1938.11 2187.47 2449.87 2725.05

ELEVATION 2.63 2.89 3.16 3.42 3.68 3.95 4.21 4.47 4.74 5.00

*** WARNING *** MODIFIED PULS ROUTING MAY BE NUMERICALLY UNSTABLE FOR OUTFLOWS BETWEEN 52. TO 2725.
THE ROUTED HYDROGRAPH. SHOULD BE EXAMINED FOR OSCILLATIONS OR OUTFLOWS GREATER THAN PEAK INFLOWS.
THIS CAN BE CORRECTED BY DECREASING THE TIME INTERVAL OR INCREASING STORAGE (USE A LONGER REACH.)

HYDROGRAPH AT STATION RCP4

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

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 4.98-HR

(CFS) (HR)
(CFS)

1954. 4.15 413. 413. 413 . 413 .
(INCHES) 2.005 2.005 2.005 2.005

(AC-FT) 170. 170. 170. 170.

PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE
6-HR 24-HR 72-HR 4.98-HR

+ (AC-FT) (HR)
1. 4.15 O. O. O. O.

PEAK STAGE TIME MAXIMUM AVERAGE STAGE
6-HR 24-HR 72-HR 4.98-HR

(FEET) (HR)
4.23 4.15 1.40 1.40 1.40 1.40

CUMULATIVE AREA = 1.59 SQ MI

• 78 KK SUBS *



**************
RUNOFF GENERATED FROM SUB-BASIN 5• L = 1. 89 Kb = .048 Adj. Slope = 280.0

SUBBASIN RUNOFF DATA

81 BA SUBBASIN CHARACTERISTICS
TAREA 0.65 SUBBASIN AREA

PRECIPITATION DATA

19 PE STORM 3.05 BASIN TOTAL PRECIPITATION

19 PI INCREMENTAL PRECIPITATION PA'I"I'ERN
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.01 0.01 0.01
0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
0.01 0.01 0.01 0.01 0.01 0.02 0.02 0.02 0.02 0.02
0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02
0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
0.01 0.01 0.01 0.01 0.01 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

82 LG GREEN AND AMPT LOSS RATE
STRTL 0.15 STARTING LOSS

DTH 0.28 MOISTURE DEFICIT
PSIF 4.25 WETrING FRONT SUCTION

XKSAT 0.54 HYDRAULIC CONDUCTIVITY
RTIMP 54.00 PERCENT IMPERVIOUS AREA

83 UC CLARK UNITGRAPH
TC 0.45 TIME OF CONCENTRATION

R 0.36 STORAGE COEFFICIENT

84 UA ACCUMULATED-AREA VS. TIME, 11 ORDINATES
0.0 5.0 16.0 30.0 65.0 77.0 84.0 90.0 94.0 97.0

100.0

• UNIT HYDROGRAPH PARAMETERS
CLARK TC= 0.45 HR, R= 0.36 HR

SNYDER TP= 0.25 HR, CP= 0.41

UNIT HYDROGRAPH
127 END-OF-PERIOD ORDINATES

11. 31. 55. 90. 132. 177. 225. 274. 361. 488.
604. 667. 687. 702. 705. 703. 699. 693. 687. 676.
663. 649. 634. 618. 603. 588. 574. 555. 530. 506.
483. 461. 440. 420. 401. 383. 366. 349. 334. 319.
304. 291. 277. 265. 253. 242. 231. 220. 210. 201.
192. 183. 175. 167. 159. 152. 145. 139. 133. 127.
121. 115. 110. 105. 100. 96. 92. 87. 84. 80.
76. 73. 69. 66. 63. 60. 58. 55. 53. 50.
48. 46. 44. 42. 40. 38. 36. 35. 33. 32.
30. 29. 28. 26. 25. 24. 23. 22. 21. 20.
19. 18. 17. 17. 16. 15. 14. 14. 13. 13.
12. 11. 11. 10. 10. 10. 9. 9. 8. 8.
8. 7. 7. 7. 6. 6. 6.

HYDROGRAPH AT STATION SUBS

PEAK FLOW TIME
6-HR

(CFS) (HR)
(CFS)

700. 4.20 156.
(INCHES) 1.848

(AC-FT) 64.

0.97, TOTAL EXCESS =

MAXIMUM AVERAGE FLOW
24-HR 72-HR

TOTAL RAINFALL "" 3 . OS, TOTAL LOSS =

CUMULATIVE AREA =

156.
1.848

64.

0.65 SQ MI

156.
1.848

64.

2.08

4.98-HR

156.
1.848

64.

86 KK CPS *

COMBINED FLOWS FROM SUBS & CP4

88 HC HYDROGRAPH COMBINATION
ICOMP 2 NUMBER OF HYDROGRAPHS TO COMBINE

HYDROGRAPH AT STATION CPS

•
PEAK FLOW TIME MAXIMUM AVERAGE FLOW

6-HR 24-HR 72-HR
(CFS) (HR)

(CFS)
2651. 4.17 569. 569. 569.

(INCHES) 1.959 1.959 1.959
(AC-FT) 234. 234. 234.

4.98-HR

569.
1. 959
234.



*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***•
CUMULATIVE AREA = 2.24 SQ MI

89 KK Reps *

ROUTED FLOWS FROM CPS TO CP6

HYDROGRAPH ROUTING DATA

91 RS STORAGE ROUTING
NSTPS

ITYP
RSVRIC

X

1 NUMBER OF SUBREACHES
FLOW TYPE OF INITIAL CONDITION

-1.00 INITIAL coNDITION
0.00 WORKING R AND D COEFFICIENT

92 RC NORMAL DEPTH CHANNEL
ANL 0.050 LEFT OVERBANK N-VALUE

ANCH 0.030 MAIN CHANNEL N-VALUE
ANR 0.050 RIGHT OVERBANK N-VALUE

RLNTH 1200. REACH LENGTH
SEL 0.0070 ENERGY SLOPE

ELMAX 0.0 MAX. ELEV. FOR STORAGE/OUTFLOW CALCULATION

94 RY
93 RX

ELEVATION
DISTANCE

CROSS-SECTION DATA
--- LEFT OVERBANK --- + ------ MAIN CHANNEL ------- + --- RIGHT OVERBANK ---

7.00 5.00 2.50 0.00 0.00 2.50 5.00 7.00
0.00 7.00 12.00 31.00 39.00 58.00 63.00 70.00

COMPUTED STORAGE-OUTFLOW-ELEVATION DATA

STORAGE 0.00 0.11 0.28 0.50 0.78 1.12 1.51 1.96 2.44 2.93
OUTFLOW 0.00 7.27 26.90 60.88 111.61 181.43 272.56 393.40 562.05 754.85

ELEVATION 0.00 0.37 0.74 1.11 1.47 1.84 2.21 2.58 2.95 3.32

STORAGE 3.44 3.96 4.50 5.05 5.62 6.21 6.83 7.47 8.15 8.84
OUTFLOW 971. 00 1209.85 1470.92 1753.82 2057.46 2382.18 2729.37 3099.13 3491. 61 3906.98

ELEVATION 3.68 4.05 4.42 4.79 5.16 5.53 5.89 6.26 6.63 7.00

HYDROORAPH AT STATION RCP5

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 4.9B-HR

(CFS) (HR)
(CFS)

2642. 4.18 562. 562. 562. 562.
(INCHES) 1.934 1.934 1.934 1.934

(AC-FT) 231. 231. 231. 23l.

PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE• 6-HR 24-HR 72-HR 4.98-HR
+ (AC-FT) (HR)

7. 4.18 2. 2. 2. 2.

PEAK STAGE TIME MAXIMUM AVERAGE STAGE
6-HR 24-HR 72-HR 4.98-HR

(FEET) (HR)
5.80 4.18 2.29 2.29 2.29 2.29

CUMULATIVE AREA = 2.24 SQ MI

•

95 KK

98 BA

19 PB

19 PI

**************·SUB6 ··**************
RUNOFF GENERATED FROM SUB-BASIN 6

L = 1.33 Kb = .043 Adj. Slope = 113.0

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA 0.44 SUBBASIN AREA

PRECIPITATION DATA

STORM 3.05 BASIN TOTAL PRECIPITATION

INCREMENTAL PRECIPITATION PATTERN
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.01 0.01 0.01
0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
0.01 0.01 0.01 0.01 0.01 0.02 0.02 0.02 0.02 0.02
0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02
0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
0.01 0.01 0.01 0.01 0.01 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00



•
99 LG GREEN AND AMPT LOSS RATE

STRTL 0 . 10 STARTING LOSS
DTH 0.27 MOISTURE DEFICIT

PSIF 4.10 WETrING FRONT SUCTION
XKSAT 0.54 HYDRAULIC CONDUCTIVITY
RTIMP 4S. 00 PERCENT IMPERVIOUS AREA

100 UC CLARK UNITGRAPH
TC

R
0.47 TIME OF CONCENTRATION
0.36 STORAGE COEFFICIENT

101 UA ACCUMULATED-AREA VS. TIME, 11 ORDINATES
0.0 5.0 16.0 30.0

100.0
65.0 77.0 84.0 90.0 94.0 97.0

UNIT HYDROGRAPH PARAMETERS
CLARK TC= 0.47 HR, R= 0.36 HR

SNYDER TP= 0.26 HR, cp= 0.41

UNIT HYDROGRAPH
128 END-OF-PERIOD ORDINATES

7. 20. 34. 55. 82. 109. 139. 17l. 214. 283.
364. 424. 450. 462. 46B. 468. 465. 462. 458. 453.
446. 437. 428. 418. 407. 397. 387. 378. 367. 352.
336. 321. 307. 293. 280. 267. 255. 244. 233. 222.
212. 203. 194. 185. 177. 169. 161. 154. 147. 140.
134. 128. 122. 117. 11l. 106. 102. 97. 93. 88.

84. 81. 77. 74. 70. 67. 64. 61. 58. 56.
53. 51. 49. 46. 44. 42. 40. 39. 37. 35.
34. 32. 31. 29. 28. 27. 26. 24. 23. 22.
21. 20. 19. 18. 18. 17. 16. 15. 15. 14.
13. 13. 12. 12. 11. 11. 10. 10. 9. 9.

8. 8. 8. 7. 7. 7. 6. 6. 6. 6.
5. 5. 5. 5. 4. 4. 4. 4.

HYDROGRAPH AT STATION SUB6

TOTAL RAINFALL =

PEAK FLOW TIME

3.05, TOTAL LOSS =

6-HR

1.14, TOTAL EXCESS =

MAXIMUM AVERAGE FLOW
24-HR 72-HR

1.92

4.98-HR
(CFS) (HR)

451. 4.20
(CFS)

(INCHES)
(AC-FT)

97.
1.699

40.

97.
1.699

40.

97.
1.699

40.

97.
1.699

40.

CUMULATIVE AREA = 0.44 SQ MI

• 103 KK

105 He

CP6 1<

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

COMBINED FLOWS FROM SUB6 & CPS

HYDROGRAPH COMBINATION
ICOMP 2 NUMBER OF HYDROGRAPHS TO COMBINE

HYDROGRAPH AT STATION CP6

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 4.98-HR

(CPS) (HR)
(CFS)

3092. 4.18 659. 659. 659. 659.
(INCHES) 1.895 1.895 1.895 1.895

(AC-FT) 271. 271. 27l. 271.

CUMULATIVE AREA = 2.68 SQ MI

106 KK RCP6 1<

ROUTED FLOWS FROM CP6 TO CP7

HYDROGRAPH ROUTING DATA

108 RS STORAGE ROUTING
NSTPS

ITYP
RSVRIC

X

1 NUMBER OF SUBREACHES
FLOW TYPE OF INITIAL CONDITION

-1. 00 INITIAL CONDITION
0.00 WORKING RANDO COEFFICIENT

2.61

0.73
683.22

4.26

0.61
541. 03

3.79

2.33

0.51
417.04

3.32

2.07

0.41
310.43

2.84

1.841.62

0.32
220.42

2.37

1.43

0.24
146.24

1.89

1.26

0.17
87.21
1.42

1.12

0.10
42.83

0.95

COMPUTED STORAGE-OUTFLOW-ELEVATION DATA

0.98

0.05
13.0B

0.47

0.00
0.00
0.00

0.B5

NORMAL DEPTH CHANNEL
ANL 0.050 LEFT OVERBANK N-VALUE

ANCH 0.030 MAIN CHANNEL N-VALUE
ANR 0.050 RIGHT OVERBANK N-VALUE

RLNTH 400. REACH LENGTH
SEL 0.0080 ENERGY SLOPE

ELMAX 0.0 MAX. ELEV. FOR STORAGE/OUTFLOW CALCULATION

CROSS-SECTION DATA
--- LEFT OVERBANK --- + ------ MAIN CHANNEL ------- + --- RIGHT OVERBANK ---

9.00 7.00 6.00 0.00 0.00 6.00 7.00 9.00
0.00 10.00 16.00 28.00 3B.00 50.00 56.00 66.00

ELEVATION
DISTANCE

STORAGE

STORAGE
OUTFLOW

ELEVATION

111 RY
110 RX

109 RC

•



*** WARNING *** MODIFIED PULS ROUTING MAY BE NUMERICALLY UNSTABLE FOR OUTFLOWS BETWEEN 1025. TO 3743.
THE ROUTED HYDROGRAPH SHOULD BE EXAMINED FOR OSCILLATIONS OR OUTFLOWS GREATER THAN PEAK INFLOWS.
THIS CAN BE CORRECTED BY DECREASING THE TIME INTERVAL OR INCREASING STORAGE (USE A LONGER REACH.)•

OUTFLOW
ELEVATION

844.41 1025.40 1227.00 1467.64 1768.33 2097.98 2459.03 2852.60 3280.15 3743.10
4.74 5.21 5.68 6.16 6.63 7.11 7.58 8.05 8.53 9.00

HYDROGRAPH AT STATION RCP6

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR

(CFS) (HR)
(CFS)

3091. 4.20 656. 656. 656.
(INCHES) 1.888 1.888 1.888

(AC-FT) 270. 270. 270.

PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE
6-HR 24-HR 72-HR

(AC-FT) (HR)
2. 4.20 1. 1. 1.

PEAK STAGE TIME MAXIMUM AVERAGE STAGE
6-HR 24-HR 72-HR

(FEET) (HR)
8.32 4.20 3.10 3.10 3.10

CUMULATIVE AREA = 2.68 SQ MI

4.98-HR

656.
1.888
270.

4.98-HR

1.

4.98-HR

3.10

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

112 KK

115 BA

SUB7 *

RUNOFF GENERATED FROM SUB-BASIN 7
L = 2.65 Kb = .038 Adj. Slope = 297.8

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA 0.74 SUBBASIN AREA

PRECIPITATION DATA

19 PB STeRM 3. OS BASIN TOTAL PRECIPITATION

0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
0.01 0.01 0.01 0.01
0.01 0.01 0.01 0.01
0.01 0.01 0.01 0.01
0.02 0.02 0.02 0.02
0.02 0.02 0.02 0.02
0.01 0.01 0.01 0.01
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
0.00 0.00 0.00

•
19 PI

116 LG

117 DC

118 UA

INCREMENTAL PRECIPITATION PATI'ERN
0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.01
0.01 0.01 0.01 0.01 0.01 0.01
0.01 0.01 0.01 0.01 0.01 0.01
0.01 0.01 0.01 0.01 0.01 0.02
0.02 0.02 0.02 0.02 0.02 0.02
0.01 0.01 0.01 0.01 0.01 0.01
0.01 0.01 0.01 0.01 0.01 0.00
0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00

GREEN AND AMPT LOSS RATE
STRTL 0.10 STARTING LOSS

DTH 0.29 MOISTURE DEFICIT
PSIF 4.00 WETI'ING FRONT SUCTION

XKSAT 0.55 HYDRAULIC CONDUCTIVITY
RTIMP 66.00 PERCENT IMPERVIOUS AREA

CLARK UNITGRAPH
TC 0.45 TIME OF CONCENTRATION

R 0.44 STORAGE COEFFICIENT

ACCUMULATED-AREA VS. TIME. 11 ORDINATES
0.0 5.0 16.0 30.0 65.0 77.0

100.0
84.0 90.0 94.0 97.0

UNIT HYDROGRAPH PARAMETERS
CLARK TC= 0.45 HR, R= 0.44 HR

SNYDER TP= 0.28 HR. CP= 0.39

UNIT HYDROGRAPH
153 END-OF-PERIOD ORDINATES

10. 29. 50. 82. 122. 163. 208. 255. 333. 448.
562. 62B. 651. 670. 67B. 680. 6B1. 680. 678. 672.
663. 654. 643. 631. 619. 608. 597. 583. 562. 542.
522. 503. 484. 466. 449. 433. 417. 402. 387. 373.
359. 346. 333. 321. 309. 298. 287. 276. 266. 256.
247. 238. 229. 221. 212. 205. 197. 190. 183. 176.
170. 163. 157. 152. 146. 141. 136. 131. 126. 121.
117. 112. 108. 104. 100. 97. 93. 90. 86. 83.

80. 77. 74. 72. 69. 67. 64. 62. 59. 57.
55. 53. 51. 49. 47. 46. 44. 42. 41. 39.
38. 37. 35. 34. 33. 31. 30. 29. 28. 27.
26. 25. 24. 23. 22. 22. 21. 20. 19. 19.
18. 17. 17. 16. 15. 15. 14. 14. 13. 13.
12. 12. 11. 11. 11. 10. 10. 9. 9. 9 .• 8. 8. 8. 8. 7. 7. 7. 7. 6. 6.

6. 6. 5.



(CFS) (HR)

PEAK FLOW TIME

TOTAL RAINFALL =

HYDROGRAPH AT STATION SUB7

189.
1.978

78.

4.98-HR

2.34

189.
1.978

78.

189.
1.978

78.

0.74SQMI

189.
1.978

78.

3.05, TOTAL LOSS = 0.71, TOTAL EXCESS =

MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR

CUMULATIVE AREA =

(INCHES)
(AC-FT)

(CFS)
4.25789.•

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

120 KK CP7 *
*

**************
COMBINED FLOWS FROM SUB7 & CP6

122 HC HYDROGRAPH COMBINATION
ICOMP 2 NUMBER OF HYDROGRAPHS TO COMBINE

HYDROGRAPH AT STATION CP7

MAXIMUM AVERAGE FLOW
24-HR 72-HR

PEAK FLOW TIME
6-HR

(CFS) (HR)
(CFS)

3878. 4.20 845.
(INCHES) 1.908

(AC-FT) 348.

845.
1.908

348.

845.
1.908

348.

4.98-HR

845.
1.908

348.

CUMULATIVE AREA = 3.42 sQ MI

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

HYDROGRAPH ROUTING DATA

ROUTED FLOWS FROM CP7 TO CP8

Rep7 *

•
123 KK

125 RS STORAGE ROUTING
NSTPS

ITYP
RSVRIC

X

1 NUMBER OF SUBREACHES
FLOW TYPE OF INITIAL CONDITION

-1.00 INITIAL CONDITION
0.00 WORKING R AND D COEFFICIENT

126 RC NORMAL DEPTH CHANNEL
ANL 0.050 LEFT OVERBANK N-VALUE

ANCH 0.030 MAIN CHANNEL N-VALUE
ANR 0.050 RIGHT OVERBANK N-VALUE

RLNTH 1150. REACH LENGTH
SEL 0.0070 ENERGY SLOPE

ELMAX 0.0 MAX. ELEV. FOR STORAGE/OUTFLOW CALCULATION

128 RY
127 RX

ELEVATION
DISTANCE

CROSS-SECTION DATA
--- LEFT OVERBANK --- + ------ MAIN CHANNEL ------- + --- RIGHT OVERBANK ---

14.00 12.00 12.00 0.00 0.00 12.00 12.00 14.00
0.00 0.50 8.50 18.50 31.50 41.50 49.50 50.00

COMPUTED STORAGE-OUTFLOW-ELEVATION DATA

STORAGE 0.00 0.26 0.55 0.87 1.20 1.56 1.95 2.36 2.79 3.24
OUTFLOW 0.00 31.99 100.85 197.93 320.55 467.65 638.91 834.37 1054.32 1299.17

ELEVATION 0.00 0.74 1.47 2.21 2.95 3.68 4.42 5.16 5.89 6.63

STORAGE 3.72 4.23 4.75 5.31 5.88 6.48 7.10 7.97 8.93 9.90
OUTFLOW 1569.41 IB65.59 21BB.31 253B.17 2915.B1 3321. B5 3756.95 4316.10 496B.50 5670.57

ELEVATION 7.37 8.11 8.84 9.58 10.32 11.05 11. 79 12.53 13 .26 14.00

HYDROGRAPH AT STATION RCP7

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

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 4.98-HR

(CFS) (HR)
(CFS)

3871. 4.22 837. 837. 837. 837.
(INCHES) 1.889 1.889 1.889 1.889

(AC-FT) 345. 345. 345. 345.

PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE
6-HR 24-HR 72-HR 4.98-HR

+ (AC-FT) (HR)
7. 4.22 2. 2. 2. 2.

PEAK STAGE TIME MAXIMUM AVERAGE STAGE
6-HR 24-HR 72-HR 4.98-HR

(FEET) (HR)
11.94 4.22 3.97 3.97 3.97 3.97

CUMULATIVE AREA = 3.42 SQ MI

• 129 KK SUB8 *



**************
RUNOFF GENERATED FROM SUB-BASIN 8• L = 1. 42 Kb = .043 Adj. Slope = 298.7

SUBBASIN RUNOFF DATA

132 BA SUBBASIN CHARACTERISTICS
TAREA 0.66 SUBBASIN AREA

PRECIPITATION DATA

19 PB STORM 3.05 BASIN TOTAL PRECIPITATION

19 PI INCREMENTAL PRECIPITATION PA'ITERN
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.01 0.01 0.01
0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
0.01 0.01 0.01 0.01 0.01 0.02 0.02 0.02 0.02 0.02
0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02
0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
0.01 0.01 0.01 0.01 0.01 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

133 LG GREEN AND AMPT LOSS RATE
STRTL 0.10 STARTING LOSS

DTH 0.27 MOISTURE DEFICIT
PSIF 4.15 WETTING FRONT SUCTION

XKSAT 0.53 HYDRAULIC CONDUCTIVITY
RTIMP 44.00 PERCENT IMPERVIOUS AREA

134 UC CLARK UNITGRAPH
TC 0.35 TIME OF CONCENTRATION

R 0.22 STORAGE COEFFICIENT

135 UA ACCUMULATED-AREA VS. TIME, 11 ORDINATES
0.0 5.0 16.0 30.0 65.0 77 .0 84.0 90.0 94.0 97.0

100.0

1072.
835.
414.
193.

90.
42.
20.

988.
873.
447.
209.

97.
46.
21.
10.

788.
913.
482.
225.
105.
49.
23.
11.

UNIT HYDROGRAPH PARAMETERS
CLARK TC= 0.35 HR, R= 0.22 HR

SNYDER TP= 0.19 HR, CP= 0.46

UNIT HYDROGRAPH
79 END-OF-PERIOD ORDINATES

303. 402. 554.
1021. 989. 952.

606. 562. 520.
283. 262. 243.
132. 122. 114.

62. 57. 53.
29. 27. 25.
13. 12. 12.

212.
1046.

654.
305.
143.

67.
31.
15.

127.
1068.

706.
330.
154.
72.
34.
16.

65.
1087.
758.
356.
166.
78.
36.
17.

22.
1091.

800.
384.
179.

84.
39.
18.

•
HYDROGRAPH AT STATION SUB8

TOTAL RAINFALL =

PEAK FLOW TIME

3.05, TOTAL LOSS =

6-HR

1 •15, TOTAL EXCESS =

MAXIMUM AVERAGE FLOW
24-HR 72-HR

1.90

4.98-HR
(CFS) (HR)

812. 4.12
(CFS)

(INCHES)
(AC-FT)

156.
1.817

64.

156.
1.817

64.

156.
1.817

64.

156.
1.817

64.

CUMULATIVE AREA = 0.66 sQ MI

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

137 KK CP8 *

COMBINED FLOWS FROM SUB8 & CP7

139 HC HYDROGRAPH COMBINATION
ICOMP 2 NUMBER OF HYDROGRAPHS TO COMBINE

HYDROGRAPH AT STATION CP8

MAXIMUM AVERAGE FLOW
24-HR 72-HR

•
PEAK FLOW TIME

6-HR
(CFS) (HR)

(CFS)
4633. 4.20 993.

(INCHES) 1.878
(AC-FT) 409.

CUMULATIVE AREA =

993.
1.878

409.

4.08 SQ MI

993.
1.878

409.

4.98-HR

993.
1.878

409.



*** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** *** **1" *** *** *** *** *** *** *** *** *** *** *** *** *** *** ***

• 140 KK RCP8 *

ROUTED FLOWS FROM CP8 TO CP9

HYDROGRAPH ROUTING DATA

142 RS STORAGE ROUTING
NSTPS

ITYP
RSVRIC

X

1 NUMBER OF SUBREACHES
FLOW TYPE OF INITIAL CONDITION

-1. 00 INITIAL CONDITION
0.00 WORKING R AND D COEFFICIENT

143 RC NORMAL DEPTH CHANNEL
ANL 0.050 LEFT OVERBANK N-VALUE

ANCH 0.022 MAIN CHANNEL N-VALUE
ANR 0.050 RIGHT OVERBANK N-VALUE

RLNTH 1300. REACH LENGTH
SEL 0.0060 ENERGY SLOPE

ELMAX 0.0 MAX. ELEV. FOR STORAGE/OUTFLOW CALCULATION

145 RY
144 RX

ELEVATION
DISTANCE

CROSS-SECTION DATA
--- LEFT OVERBANK --- + ------ MAIN CHANNEL ------- + --- RIGHT OVERBANK ---

12.00 10.00 10.00 0.00 0.00 10.00 10.00 12.00
0.00 1.00 5.00 23.00 51.00 69.00 70.00 71.00

COMPUTED STORAGE-OUTFLOW-ELEVATION DATA

STORAGE 0.00 0.55 1.14 1.78 2.45 3.17 3.94 4.74 5.59 6.49
OUTFLOW 0.00 68.78 220.43 438.13 716.57 1053.55 1448.25 1900.64 2411.17 2980.58

ELEVATION 0.00 0.63 1.26 1.89 2.53 3.16 3.79 4.42 5.05 5.68

STORAGE 7.42 8.40 9.42 10.48 11.59 12.74 13.95 15.25 16.57 17.91
OUTFLOW 3609.79 4299.90 5052.06 5867.52 6747.55 7693.48 8742.62 10046.81 11426.94 12880.17

ELEVATION 6.32 6.95 7.58 8.21 8.84 9.47 10.11 10.74 11.37 12.00

HYDROGRAPH AT STATION Rep8

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 4.98-HR

(CFS) (HR)
(CFS)

4626. 4.22 983. 983. 983. 983.
(INCHES) 1.858 1.858 1.858 1.858

(AC-FT) 405. 405. 405. 405.

PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE
6-HR 24-HR 72-HR 4.98-HR

+ (AC-FT) (HR)
9. 4.22 2. 2. 2. 2.

PEAK STAGE TIME MAXIMUM AVERAGE STAGE• 6-HR 24-HR 72-HR 4.98-HR
+ (FEET) (HR)

7.22 4.22 2.33 2.33 2.33 2.33

CUMULATIVE AREA = 4.08 sQ MI

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

•

146 KK

149 BA

19 PE

19 PI

150 LG

**************. ·SUB9 ··**************
RUNOFF GENERATED FROM SUB-BASIN 9

L = .85 Kb = .041 Adj. Slope = 315.0

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA 0.26 SUBBASIN AREA

PRECIPITATION DATA

STORM 3.05 BASIN TOTAL PRECIPITATION

INCREMENTAL PRECIPITATION PATI'ERN
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0,00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0,00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.01 0.01 0.01
0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
0.01 0.01 0.01 0.01 0.01 0.02 0.02 0.02 0.02 0.02
0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02
0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
0.01 0.01 0.01 0.01 0.01 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

GREEN AND AMPT LOSS RATE
STRTL 0.10 STARTING LOSS

DTH 0.30 MOISTURE DEFICIT
PSIF 4.20 WETI'ING FRONT SUCTION

XKSAT 0.51 HYDRAULIC CONDUCTIVITY



RTIMP 81 . 00 PERCENT IMPERVIOUS AREA

ACCUMULATED-AREA VS. TIME, 11 ORDINATES
0.0 5.0 16.0 30.0 65.0

100.0• 151 UC

152 UA

CLARK UNITGRAPH
TC

R
0.24 TIME OF CONCENTRATION
0.16 STORAGE COEFFICIENT

77.0 84.0 90.0 94.0 97.0

564.
261.

93.
33.
12.

578.
289.
103.
37.
13.

585.
321.
115.
41.
15.

5.

UNIT HYDROGRAPH PARAMETERS
CLARK TC= 0.24 HR, R= 0.16 HR

SNYDER TP= 0.13 HR, CP= 0.45

UNIT HYDROGRAPH
58 END-OF-PERIOD ORDINATES

313. 477. 573.
431. 394. 356.
156. 141. 127.

56. 50. 45.
20. 18. 16.
7. 6. 6.

193.
461.
173.

62.
22.

8.

119.
489.
192.

68.
24.

9.

60.
517.
213.
76.
27.
10.

17.
544.
236.

84.
30.
11.

HYDROGRAPH AT STATION SUB9

TOTAL RAINFALL =

(CFS) (HR)
6-HR

3.05, TOTAL LOSS =

86.
2.575

35.

4.98-HR

2.66

B6.
2.575

35.

86.
2.575

35.

o.3 9, TOTAL EXCESs =

MAXIMUM AVERAGE FLOW
24-HR 72-HR

86.
2.575

35.
(INCHES)

(AC-FT)

(CFS)
4.07

TIME

410.

PEAK FLOW

CUMULATIVE AREA = 0.26 sQ MI

154 KK CP9 *

COMBINED FLOWS FROM SUB9 & CP8

~DROGRAPH COMBI~TION

ICOMP 2 NUMBER OF HYDROGRAPHS TO COMBINE

HYDROGRAPH AT STATION CP9

MAXIMUM AVERAGE FLOW
24-HR 72-HR•

156 HC

PEAK FLOW TIME
6-HR

(CFS) (HR)
(CFS)

4969. 4.22 1068.
(INCHES) 1.901

(AC-FT) 440.

1068.
1.901
440.

1068.
1.901
440.

4.98-HR

1068.
1.901
440.

CUMULATIVE AREA = 4.34 SQ MI

157 KK RCP9 *

ROUTED FLOWS FROM CP9 TO CPI0

HYDROGRAPH ROUTING DATA

159 RS STORAGE ROUTING
NSTPS

ITYP
RSVRIC

X

1 NUMBER OF SUBREACHES
FLOW TYPE OF INITIAL CONDITION

-1.00 INITIAL CONDITION
0.00 WORKING R AND D COEFFICIENT

ELEVATION
DISTANCE

160 RC

162 RY
161 RX

NORMl!.L DEPTH CHANNEL
ANL 0.030 LEFT OVERBANK N-VALUE

ANCH 0.022 MAIN CHANNEL N-VALUE
ANR 0.030 RIGHT OVERBANK N-VALUE

RLNTH 4900. REACH LENGTH
SEL 0.0070 ENERGY SLOPE

ELMAX 0.0 MAX. ELEV. FOR STORAGE/OUTFLOW CALCULATION

CROSS-SECTION DATA
--- LEFT OVERBANK --- + ------ MAIN CHANNEL ------- + --- RIGHT OVERBANK ---

8.00 7.00 7.00 0.00 0.00 7.00 7.00 8.00
0.00 1.00 6.00 13.00 51.00 58.00 63.00 64.00

COMPUTED STORAGE-OUTFLOW-ELEVATION DATA

STORAGE 0.00 1.82 3.68 5.58 7.52 9.50 11.52 13.58 15.67 17.81
OUTFLOW 0.00 50.82 161.05 316.11 510.06 739.30 1001.41 1294.59 1617.49 1969.07

ELEVATION 0.00 0.42 0.84 1.26 1.68 2.11 2.53 2.95 3.37 3.79

STORAGE 19.99 22.21 24.47 26.77 29.11 31.48 33.90 36.54 39.51 42.52
OUTFLOW 2348.48 2755.07 3188.28 3647.69 4132.94 4643.76 5179.90 5771. 90 6452.62 7172.12

ELEVATION 4.21 4.63 5.05 5.47 5.89 6.32 6.74 7.16 7.58 8.00

HYDROGRAPH AT STATION RCP9• PEAK FLOW

(CFS)

TIME

(HR)
(CFS)

6-HR
MAXIMUM AVERAGE FLOW

24-HR 72-HR 4.98-HR



4903. 4.27 1027. 1027. 1027. 1027.
(INCHES) 1.827 1.827 1.827 1.827• (AC-FT) 423. 423. 423. 423.

PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE
6-HR 24-HR 72-HR 4.98-HR

+ (AC-FT) (HR)
33. 4.27 9. 9. 9. 9.

PEAK STAGE TIME MAXIMUM AVERAGE STAGE
6-HR 24-HR 72-HR 4.98-HR

(FEET) (HR)
6.52 4.27 1.98 1.98 1.98 1.98

CUMULATIVE AREA = 4.34 SQ MI

•

163 KK

166 BA

19 PB

19 PI

167 LG

168 UC

169 UA

**************·SUBIa ··**************
RUNOFF GENERATED FROM SUB-BASIN 10

L = .76 Kb = .045 Adj. Slope = 209.6

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA 0.51 SUBBASIN AREA

PRECIPITATION DATA

STORM 3.05 BASIN TOTAL PRECIPITATION

INCREMENTAL PRECIPITATION PATTERN
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 O. 00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.01 0.01 0.01
0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
0.01 0.01 0.01 0.01 0.01 0.02 0.02 0.02 0.02 0.02
0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02
0.01 0.01 0.01 0.01 0.01 0.01 O. 01 0.01 0.01 0.01
0.01 0.01 0.01 0.01 0.01 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 O. 00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 O. 00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

GREEN AND AMPT LOSS RATE
STRTL 0.10 STARTING LOSS

DTH 0.26 MOISTURE DEFICIT
PSIF 4.15 WETTING FRONT SUCTION

XKSAT 0.53 HYDRAULIC CONDUCTIVITY
RTIMP 33.00 PERCENT IMPERVIOUS AREA

CLARK UNITGRAPH
TC 0.30 TIME OF CONCENTRATION

R 0.13 STORAGE COEFFICIENT

ACCUMULATED-AREA VS. TIME, 11 ORDINATES
0.0 5.0 16.0 30.0 65.0 77.0 84.0 90.0 94.0 97.0

100.0

1264.
573.
152.

41.

1298.
655.
174.

46.
12.

1277.
729.
199.

53.
14.

UNIT HYDROGRAPH PARAMETERS
CLARK TC= 0.30 HR, R= 0.13 HR

SNYDER TP= 0 . 14 HR, CP= 0 . 54

UNIT HYDROGRAPH
49 END-OF-PERIOD ORDINATES

489. 720. 1068.
928. 856. 791.
296. 259. 227.
79. 69. 60.
21. 18. 16.

350.
1002.

338.
90.
24.

215.
1074.

385.
102.

27.

109.
1140.

440.
117.

31.

35.
1202.
502.
134.

36.

HYDROGRAPH AT STATION SUBIa

TOTAL RAINFALL =

PEAK FLOW TIME

3 . as, TOTAL LOSS =

6-HR

1 .37, TOTAL EXCESS =

MAXIMUM AVERAGE FLOW
24-HR 72-HR

1. 68

4.98-HR
(CFS) (HR)

674. 4.07
(CFS)

(INCHES)
(AC-FT)

109.
1.650

45.

109.
1.650

45.

109.
1.650

45.

109.
1. 650

45.

CUMULATIVE AREA = 0.51 SQ MI

• 171 KK CPI0 *

COMBINED FLOW FROM SUBI0 & CP9



• 173 HC HYDROGRAPH COMBINATION
ICOMP 2 NUMBER OF HYDROGRAPHS TO COMBINE

HYDROGRAPH AT STATION CP10

MAXIMUM AVERAGE FLOW
24-HR 72-HR

PEAK FLOW TIME
6-HR

(CFS) (HR)
(CFS)

5402. 4.25 1136.
(INCHES) 1.808

(AC-FT) 468.

CUMULATIVE AREA =

1136.
1.808
468.

4.85 SQ MI

1136.
1.808
468.

4.98-HR

1136.
1.808
468.

174 KK RCP10 *
*

**************
ROUTED FLOWS FROM CP10 TO CP11

HYDROGRAPH ROUTING DATA

176 RS STORAGE ROUTING
NSTPS

ITYP
RSVRIC

X

1 NUMBER OF SUBREACHES
FLOW TYPE OF INITIAL CONDITION

-1 • 00 INITIAL CONDITION
0.00 WORKING R AND D COEFFICIENT

177 RC NORMAL DEPTH CHANNEL
ANL 0.030 LEFT OVERBANK N-VALUE

ANCH 0.022 MAIN CHANNEL N-VALUE
ANR 0.030 RIGHT OVERBANK N-VALUE

RLNTH 250. REACH LENGTH
SEL 0.0060 ENERGY SLOPE

ELMAX 0.0 MAX. ELEV. FOR STORAGE/OUTFLOW CALCULATION

179 RY
178 RX

ELEVATION
DISTANCE

CROSS-SECTION DATA
--- LEFT OVERBANK --- + ------ MAIN CHANNEL ------- + --- RIGHT OVERBANK ---

6.00 5.00 5.00 0.00 0.00 5.00 5.00 6.00
0.00 1.00 6.00 13.00 37.00 44.00 49.00 50.00

•
COMPUTED STORAGE-OUTFLOW-ELEVATION DATA

STORAGE 0.00 0.04 0.09 0.14 0.19 0.24 0.29 0.34 0.40 0.46
OUTFLOW 0.00 18.45 58.68 115.60 187.25 272.49 370.62 481.16 603.77 738.23

ELEVATION 0.00 0.32 0.63 0.95 1.26 1.58 1.89 2.21 2.53 2.84

STORAGE 0.52 0.58 0.64 0.70 0.77 0.83 0.90 0.99 1.08 1.17
OUTFLOW 884.37 1042.10 1211.36 1392 .11 1584.37 1788.16 2009.57 2278.95 2567.15 2872.66

ELEVATION 3.16 3.47 3.79 4.11 4.42 4.74 5.05 5.37 5.68 6.00

*** WARNING **-1< MODIFIED PULS ROUTING MAY BE NUMERICALLY UNSTABLE FOR OUTFLOWS BETWEEN 116. TO 2873.
THE ROUTED HYDROGRAPH SHOULD BE EXAMINED FOR OSCILLATIONS OR OUTFLOWS GREATER THAN PEAK INFLOWS.
THIS CAN BE CORRECTED BY DECREASING THE TIME INTERVAL OR INCREASING STORAGE (USE A LONGER REACH.)

WARNING --- ROUTED OUTFLOW ( 2905.) IS GREATER THAN MAXIMUM OUTFLOW ( 2873.) IN STORAGE-OUTFLOW TABLE

WARNING --- ROUTED OUTFLOW ( 3073.) IS GREATER THAN MAXIMUM OUTFLOW ( 2873.) IN STORAGE-OUTFLOW TABLE

WARNING --- ROUTED OUTFLOW ( 3239.) IS GREATER THAN MAXIMUM OUTFLOW ( 2873.) IN STORAGE-OUTFLOW TABLE

WARNING --- ROUTED OUTFLOW ( 3404.) IS GREATER THAN MAXIMUM OUTFLOW ( 2873.) IN STORAGE-OUTFLOW TABLE

WARNING --- ROUTED OUTFLOW ( 3571.) IS GREATER THAN MAXIMUM OUTFLOW ( 2873.) IN STORAGE-OUTFLOW TABLE

WARNING --- ROUTED OUTFLOW ( 3734.) IS GREATER THAN MAXIMUM OUTFLOW ( 2873 .) IN STORAGE-OUTFLOW TABLE

WARNING --- ROUTED OUTFLOW ( 3898.) IS GREATER THAN MAXIMUM OUTFLOW ( 2873.) IN STORAGE-OUTFLOW TABLE

WARNING --- ROUTED OUTFLOW ( 4060.) IS GREATER THAN MAXIMUM OUTFLOW ( 2873.) IN STORAGE-OUTFLOW TABLE

WARNING --- ROUTED OUTFLOW ( 4217.) IS GREATER THAN MAXIMUM OUTFLOW ( 2873 .) IN STORAGE-OUTFLOW TABLE

WARNING --- ROUTED OUTFLOW ( 4372.) IS GREATER THAN MAXIMUM OUTFLOW ( 2873.) IN STORAGE-OUTFLOW TABLE

WARNING --- ROUTED OUTFLOW ( 4522.) IS GREATER THAN MAXIMUM OUTFLOW ( 2873.) IN STORAGE-OUTFLOW TABLE

WARNING - - - ROUTED OUTFLOW ( 4664.) IS GREATER THAN MAXIMUM OUTFLOW ( 2873.) IN STORAGE-OUTFLOW TABLE

WARNING --- ROUTED OUTFLOW ( 4795.) IS GREATER THAN MAXIMUM OUTFLOW ( 2873 .) IN STORAGE-OUTFLOW TABLE

WARNING - - - ROUTED OUTFLOW ( 4916.) IS GREATER THAN MAXIMUM OUTFLOW ( 2873.) IN STORAGE-OUTFLOW TABLE

WARNING --- ROUTED OUTFLOW ( 5022.) IS GREATER THAN MAXIMUM OUTFLOW ( 2873.) IN STORAGE-OUTFLOW TABLE

WARNING - - - ROUTED OUTFLOW ( 5111.) IS GREATER THAN MAXIMUM OUTFLOW ( 2873.) IN STORAGE-OUTFLOW TABLE

WARNING --- ROUTED OUTFLOW ( 5188.) IS GREATER THAN MAXIMUM OUTFLOW ( 2873.) IN STORAGE-OUTFLOW TABLE

WARNING --- ROUTED OUTFLOW ( 5254.) IS GREATER THAN MAXIMUM OUTFLOW ( 2873.) IN STORAGE-OUTFLOW TABLE

WARNING --- ROUTED OUTFLOW ( 5308.) IS GREATER THAN MAXIMUM OUTFLOW ( 2873.) IN STORAGE-OUTFLOW TABLE

WARNING --- ROUTED OUTFLOW ( 5350.) IS GREATER THAN MAXIMUM OUTFLOW ( 2873.) IN STORAGE-OUTFLOW TABLE

WARNING --- ROUTED OUTFLOW ( 5379.) IS GREATER THAN MAXIMUM OUTFLOW ( 2873.) IN STORAGE-OUTFLOW TABLE

WARNING --- ROUTED OUTFLOW ( 5396.) IS GREATER THAN MAXIMUM OUTFLOW ( 2873 .) IN STORAGE-OUTFLOW TABLE

WARNING --- ROUTED OUTFLOW ( 5402.) IS GREATER THAN MAXIMUM OUTFLOW ( 2873.) IN STORAGE-OUTFLOW TABLE

WARNING --- ROUTED OUTFLOW ( 5397.) IS GREATER THAN MAXIMUM OUTFLOW ( 2873.) IN STORAGE-OUTFLOW TABLE

WARNING --- ROUTED OUTFLOW ( 5381.) IS GREATER THAN MAXIMUM OUTFLOW ( 2873.) IN STORAGE-OUTFLOW TABLE

WARNING - - - ROUTED OUTFLOW ( 5356.) IS GREATER THAN MAXIMUM OUTFLOW ( 2873.) IN STORAGE-OUTFLOW TABLE

• WARNING --- ROUTED OUTFLOW ( 5322.) IS GREATER THAN MAXIMUM OUTFLOW ( 2873.) IN STORAGE-OUTFLOW TABLE

WARNING --- ROUTED OUTFLOW ( 5280.) IS GREATER THAN MAXIMUM OUTFLOW ( 2873 .) IN ST0Rf\.GE-OUTFLOW TABLE

WARNING --- ROUTED OUTFLOW ( 5229.) IS GREATER THAN MAXIMUM OUTFLOW ( 2873.) IN STORAGE-OUTFLOW TABLE



WARNING --- ROUTED OUTFLOW ( 5168.) IS GREATER THAN MAXIMUM OUTFLOW 2873.) IN STORAGE-OUTFLOW TABLE• WARNING --- ROUTED OUTFLOW ( 5097.) IS GREATER THAN MAXIMUM OUTFLOW ( 2873 .) IN STORAGE-OUTFLOW TABLE

WARNING --- ROUTED OUTFLOW ( 5020.) IS GREATER THAN MAXIMUM OUTFLOW ( 2873.) IN STORAGE-OUTFLOW TABLE

WARNING --- ROUTED OUTFLOW ( 4938.) IS GREATER THAN MAXIMUM OUTFLOW ( 2873.) IN STORAGE-OUTFLOW TABLE

WARNING --- ROUTED OUTFLOW ( 4853.) IS GREATER THAN MAXIMUM OUTFLOW ( 2873.) IN STORAGE-OUTFLOW TABLE

WARNING --- ROUTED OUTFLOW ( 4764.) IS GREATER THAN MAXIMUM OUTFLOW ( 2873.) IN STORAGE-OUTFLOW TABLE

WARNING --- ROUTED OUTFLOW ( 4669 .) IS GREATER THAN MAXIMUM OUTFLOW ( 2873.) IN STORAGE-OUTFLOW TABLE

WARNING --- ROUTED OUTFLOW ( 4570.) IS GREATER THAN MAXIMUM OUTFLOW ( 2873.) IN STORAGE-OUTFLOW TABLE

WARNING --- ROUTED OUTFLOW ( 4466.) IS GREATER THAN MAXIMUM OUTFLOW ( 2873.) IN STORAGE-OUTFLOW TABLE

WARNING --- ROUTED OUTFLOW ( 4360.) IS GREATER THAN MAXIMUM OUTFLOW ( 2873.) IN STORAGE-OUTFLOW TABLE

WARNING --- ROUTED OUTFLOW ( 4253.) IS GREATER THAN MAXIMUM OUTFLOW ( 2873.) IN STORAGE-OUTFLOW TABLE

WARNING --- ROUTED OUTFLOW ( 4146.) IS GREATER THAN MAXIMUM OUTFLOW ( 2873 .) IN STORAGE-OUTFLOW TABLE

WARNING --- ROUTED OUTFLOW ( 4037.) IS GREATER THAN MAXIMUM OUTFLOW ( 2873.) IN STORAGE-OUTFLOW TABLE

WARNING --- ROUTED OUTFLOW ( 3928.) IS GREATER THAN MAXIMUM OUTFLOW ( 2873.) IN STORAGE-OUTFLOW TABLE

WARNING --- ROUTED OUTFLOW ( 3819.) IS GREATER THAN MAXIMUM OUTFLOW ( 2873.) IN STORAGE-OUTFLOW TABLE

WARNING --- ROUTED OUTFLOW ( 3713.) IS GREATER THAN MAXIMUM OUTFLOW ( 2873 .) IN STORAGE-OUTFLOW TABLE

WARNING --- ROUTED OUTFLOW ( 3609.) IS GREATER THAN MAXIMUM OUTFLOW ( 2873.) IN STORAGE-OUTFLOW TABLE

WARNING --- ROUTED OUTFLOW ( 3505.) IS GREATER THAN MAXIMUM OUTFLOW ( 2873.) IN STORAGE-OUTFLOW TABLE

WARNING --- ROUTED OUTFLOW ( 3404.) IS GREATER THAN MAXIMUM OUTFLOW ( 2873.) IN STORAGE-OUTFLOW TABLE

WARNING --- ROUTED OUTFLOW ( 3305.) IS GREATER THAN MAXIMUM OUTFLOW ( 2873 .) IN STORAGE-OUTFLOW TABLE

WARNING --- ROUTED OUTFLOW ( 3210 .) IS GREATER THAN MAXIMUM OUTFLOW ( 2873.) IN STORAGE-OUTFLOW TABLE

WARNING --- ROUTED OUTFLOW ( 3117.) IS GREATER THAN MAXIMUM OUTFLOW ( 2873.) IN STORAGE-OUTFLOW TABLE

WARNING --- ROUTED OUTFLOW ( 3025.) IS GREATER THAN MAXIMUM OUTFLOW ( 2873.) IN STORAGE-OUTFLOW TABLE

WARNING --- ROUTED OUTFLOW ( 2935.) IS GREATER THAN MAXIMUM OUTFLOW ( 2873.) IN STORAGE-OUTFLOW TABLE

*** ***
HYDROGRAPH AT STATION RCP10

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 4.98-HR

(CFS) (HR)
(CFS)

5402. 4.25 1134. 1134. 1134. 1134.
(INCHES) 1.805 1.805 1.805 1.805

(AC-FT) 467. 467. 467. 467.

PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE• 6-HR 24-HR 72-HR 4.98-HR
+ (AC-FT) (HR)

2. 4.25 l. l. l. l.

PEAK STAGE TIME MAXIMUM AVERAGE STAGE
6-HR 24-HR 72-HR 4.98-HR

(FEET) (HR)
8.61 4.25 2.74 2.74 2.74 2.74

CUMULATIVE AREA = 4.85 SQ MI

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

•

180 KK

183 BA

19 PB

19 PI

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

SUB20 *
*

**************
RUNOFF GENERATED FROM SUB-BASIN 20

L = .85 Kb = .050 Adj. Slope = 284.0

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA 0.11 SUBBASIN AREA

PRECIPITATION DATA

STORM 3.05 BASIN TOTAL PRECIPITATION

INCREMENTAL PRECIPITATION PATTERN
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.01 0.01 0.01
0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
0.01 0.01 0.01 0.01 0.01 0.02 0.02 0.02 0.02 0.02
0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02
0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
0.01 0.01 0.01 0.01 0.01 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00



•
184 LG GREEN AND AMPT LOSS RATE

STRTL 0 . 10 STARTING LOSS
DTH 0.26 MOISTURE DEFICIT

PSIF 4.10 WETTING FRONT SUCTION
XKSAT 0.55 HYDRAULIC CONDUCTIVITY
RTIMP 41.00 PERCENT IMPERVIOUS AREA

185 UC CLARK UNITGRAPH
TC

R
0.30 TIME OF CONCENTRATION
0.33 STORAGE COEFFICIENT

186 UA ACCUMULATED-AREA VS. TIME, 11 ORDINATES
0.0 5.0 16.0 30.0

100.0
65.0 77.0 84.0 90.0 94. a 97.0

UNIT HYDROGRAPH PARAMETERS
CLARK TC= 0.30 HR, R= 0.33 HR

SNYDER TP= 0.20 HR, CP= 0.38

UNIT HYDROGRAPH
112 END-OF-PERIOD ORDINATES

3. 10. 20. 33. 47. 70. 104. 129. 138. 142.
143. 144. 143. 141. 138. 135. 132. 129. 124. 118.
112. 106. 10l. 96. 91. 87. 82. 78. 74. 71.

67. 64. 61. 58. 55. 52. 50. 47. 45. 43.
40. 38. 37. 35. 33. 31. 30. 28. 27. 26.
24. 23. 22. 21. 20. 19. 18. 17. 16. 15.
15. 14. 13. 13. 12. 11. 11. 10. 10. 9.

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

HYDROGRAPH AT STATION SUB20

TOTAL RAINFALL = 3. as, TOTAL LOSS = 1. 22, TOTAL EXCESS = 1.83

(CFS) (HR)
6-HR

CUMULATIVE AREA =

MAXIMUM AVERAGE FLOW
24-HR 72-HR

24.
1.690

10.

4.98-HR

24.
1.690

10.

24.
1.690

10.

0.11 SQ MI

24.
1.690

10.
(INCHES)

(AC-FT)

(CFS)
4.12

TIME

119.

PEAK FLOW

•

•

188 KK

191 BA

19 PB

19 PI

192 LG

193 UC

194 UA

***********'***'·SUB21 ··******'**'*'*'*'**'*
RUNOFF GENERATED FROM SUB-BASIN 21

L = 1. 89 Kb = .036 Adj. Slope = 305.6

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA 0.43 SUBBASIN AREA

PRECIPITATION DATA

STORM 3.05 BASIN TOTAL PRECIPITATION

INCREMENTAL PRECIPITATION PA'ITERN
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 O. 00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 O. 00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
O. 00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 O. 00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.01 0.01 0.01
0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
0.01 0.01 0.01 0.01 0.01 0.01 0.01 O. 01 0.01 0.01
0.01 0.01 0.01 0.01 0.01 0.02 0.02 0.02 0.02 0.02
0.02 0.02 0.02 O. 02 0.02 0.02 0.02 0.02 0.02 0.02
0.01 0.01 0.01 0.01 0.01 0.01 O. 01 O. 01 0.01 0.01
0.01 0,01 0,01 0,01 0.01 0.00 0.00 0,00 O. 00 0.00
0.00 0.00 0,00 0, 00 0.00 0.00 0.00 0,00 0.00 0.00
0.00 0,00 0.00 0.00 0.00 0.00 0.00 0.00 0,00 0.00
0.00 0,00 0.00 0.00 0.00 0.00 0.00 0.00 O. 00 0.00
0.00 0,00 0.00 0,00 0.00 0.00 0.00 0.00 0.00

GREEN AND AMPT LOSS RATE
STRTL 0.10 STARTING LOSS

DTH 0.33 MOISTURE DEFICIT
PsrF 4.65 WE'ITING FRONT SUCTION

XKSAT 0,37 HYDRAULIC CONDUCTIVITY
RTIMP 94.00 PERCENT IMPERVIOUS AREA

CLARK UNITGRAPH
TC 0.33 TIME OF CONCENTRATION

R 0.32 STORAGE COEFFICIENT

ACCUMULATED-AREA VS. TIME, 11 ORDINATES
0.0 5. a 16.0 30.0 65.0 77 .0 84.0 90,0 94.0 97.0

100.0 ...
UNIT HYDROGRAPH PARAMETERS

CLARK TC= 0,33 HR, R= 0.32 HR
SNYDER TP= 0,20 HR, CP= 0.39



•
UNIT HYDROGRAPH

112 END-OF-PERIOD ORDINATES
11. 32. 64. 108. 156. 210. 307. 435. 507. 53l.

543. 545. 545. 542. 536. 525. 513. 500. 488. 474.
455. 432. 411. 390. 37l. 352. 334. 318. 302. 287.
272. 258. 246. 233. 222. 210. 200. 190. 180. 171.
163. 155. 147. 139. 132. 126. 119. 113. 108. 102.

97. 92. 88. 83. 79. 75. 71. 68. 64. 61.
58. 55. 52. 50. 47. 45. 43. 41. 39. 37.
35. 33. 31. 30. 28. 27. 26. 24. 23. 22.
21. 20. 19. 18. 17. 16. 15. 14. 14. 13.
12. 12. 11. 11. 10. 10. 9. 9. 8. 8.
7. 7. 7. 6. 6. 6. 5. 5. 5. 5.
4. 4.

HYDROGRAPH AT STATION SUB21

TOTAL RAINFALL =

PEAK FLOW TIME

3.05, TOTAL LOSS =

6-HR

0.11, TOTAL EXCESS =

MAXIMUM AVERAGE FLOW
24-HR 72-HR

2.94

4.98-HR
(CFS) (HR)

611. 4.13
(CFS)

(INCHES)
(AC-FT)

149.
2.672

61.

149.
2.672

61.

149.
2.672

61.

149.
2.672

61.

196 KK

CUMULATIVE AREA =

CP20 *

0.43 SQ MI

198 He

COMBINED FLOWS FROM SUB20 & SUE2l

HYDROGRAPH COMBINATION
ICOMP 2 NUMBER OF HYDROGRAPHS TO COMBINE

HYDROGRAPH AT STATION CP20

•
PEAK FLOW TIME MAXIMUM AVERAGE FLOW

6-HR 24-HR 72-HR
(CFS) (HR)

(CFS)
729. 4.12 173. 173. 173.

(INCHES) 2.471 2.471 2.471
(AC-FT) 71. 71. 71.

CUMULATIVE AREA = 0.54 SQ MI

4.98-HR

173.
2.471

71.

199 KK CP20 *

ROUTE FLOWS FROM CP20 TO CP1!

HYDROGRAPH ROUTING DATA

201 RS STORAGE ROUTING
NSTPS

ITYP
RSVRIC

X

1 NUMBER OF SUBREACHES
FLOW TYPE OF INITIAL CONDITION

-1.00 INITIAL CONDITION
0.00 WORKING R AND D COEFFICIENT

202 RC NORMAL DEPTH CHANNEL
ANL 0.030 LEFT OVERBANK N-VALUE

ANCH 0.022 MAIN CHANNEL N-VALUE
ANR 0.030 RIGHT OVERBANK N-VALUE

RLNTH 4000. REACH LENGTH
SEL 0.0100 ENERGY SLOPE

ELMAX 0.0 MAX. ELEV. FOR STORAGE/OUTFLOW CALCULATION

204 RY
203 RX

ELEVATION
DISTANCE

CROSS-SECTION DATA
--- LEFT OVERBANK --- + ------ MAIN CHANNEL ------- + --- RIGHT OVERBANK ---

5.00 4.00 4.00 0.00 0.00 4.00 4.00 5.00
0.00 1.00 3.00 11.00 24.00 32.00 34.00 35.00

COMPUTED STORAGE-OUTFLOW-ELEVATION DATA

STORAGE 0.00 0.33 0.68 1.06 1.46 1.89 2.34 2.82 3.33 3.86
OUTFLOW 0.00 9.59 30.78 61.24 100.23 147.46 202.82 266.31 337.99 417.97

ELEVATION 0.00 0.26 0.53 0.79 1.05 1.32 1.58 1.84 2.11 2.37

STORAGE 4.41 4.99 5.60 6.23 6.89 7 .. 57 8.36 9.17 10.00 10.84
OUTFLOW 506.39 603.38 709.13 823.80 947.58 1080.66 1247.37 1432.37 1629.11 1837.21

ELEVATION 2.63 2.89 3.16 3.42 3.68 3.95 4.21 4.47 4.74 5.00

HYDROGRAPH AT STATION CP20

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 4.98-HR

(CFS) (HR)
(CFS)

712. 4.22 166. 166. 166. 166.
(INCHES) 2.372 2.372 2.372 2.372

(AC-FT) 68. 68. 68. 68.

PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE• 6-HR 24-HR 72-HR 4.98-HR
+ (AC-FT) (HR)

6. 4.20 2. 2. 2. 2.

PEAK STAGE TIME MAXIMUM AVERAGE STAGE



• (FEET)
3.17

(HR)
4.22

6-HR

1.11

CUMULATIVE AREA =

24-HR

1.11

0.54 SQ MI

72-HR

1.11

4.98-HR

1.11

205 KK SUB11 *

RUNOFF GENERATED FROM SUB-BASIN 11
L = .76 Kb = .058 Adj. Slope = 105.0

SUBBASIN RUNOFF DATA

208 BA SUBBASIN CHARACTERISTICS
TAREA 0.06 SUBBASIN AREA

PRECIPITATION DATA

19 PE STORM 3.05 BASIN TOTAL PRECIPITATION

•

19 PI

209 LG

210 UC

211 UA

INCREMENTAL PRECIPITATION PATI'ERN
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.01 0.01 0.01
0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
0.01 0.01 0.01 0.01 0.01 0.02 0.02 0.02 0.02 0.02
0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02
0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
0.01 0.01 0.01 0.01 0.01 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

GREEN AND AMPT LOSS RATE
STRTL 0.10 STARTING LOSS

DTH 0.26 MOISTURE DEFICIT
PSIF 3.95 WE'I"l'ING FRONT SUCTION

XKSAT 0.58 HYDRAULIC CONDUCTIVITY
RTIMP 24.00 PERCENT IMPERVIOUS AREA

CLARK UNITGRAPH
TC 0.45 TIME OF CONCENTRATION

R 0.68 STORAGE COEFFICIENT

ACCUMULATED-AREA VS. TIME, 11 ORDINATES
0.0 5.0 16.0 30.0 65.0 77 .0 84.0 90.0 94.0 97.0

100.0 ...
UNIT HYDROGRAPH PARAMETERS

CLARK TC= 0.45 HR, R= 0.68 HR
SNYDER TP= 0.33 HR, CP= 0.33

UNIT HYDROGRAPH
229 END-OF-PERIOD ORDINATES

1. 2. 3. 4. 7. 9. 11. U. U. 25.
31. 35. 36. TI. 38. 39. 39. 39. 40. 40.
U. 39. 39. 39. 38. 38. 38. 37. 36. 35.
35. 34. 33. 32. 31. 31. 30. 29. U. 28.
TI. 26. 26. ~. ~. H. n. n. n. n.
21. 21. 20. 20. 19. ". lB. u. D. D.
~. 16. 16. 6. 6. 6. U. U. U. D.
U. U. U. U. U. U. 11. 11. 11. 10.
10. 10. 10. W. 9. 9. 9. 9. 8. 8.

B. B. 8. 7. 7. 7. 7. 7. 7. 6.
6. 6. 6. 6. 6. 6. 5. 5. 5. 5.
5. 5. 5. 5. 4. 4. 4. 4. 4. 4.
4. 4. 4. 4. 3. 3. 3. 3. 3. 3.
3. 3. 3. 3. 3. 3. 3. 3. 2. 2.
2. 2. 2. 2. 2. 2. 2. 2. 2. 2.
2. 2. 2. 2. 2. 2. 2. 2. 2. 1.
1. 1. 1. 1. 1. 1. 1. 1. 1. 1.
1. 1. 1. 1. 1. 1. 1. 1. 1. 1.
1. 1. 1. 1. 1. 1. 1. 1. 1. 1.
1. 1. 1. 1. 1. 1. 1. 1. 1. 1.
1. 1. 1. 1. O. O. O. o. O. O.
O. O. O. O. O. O. O. O. O. O.
O. O. O. O. O. O. O. O. O.

HYDROGRAPH AT STATION SUBll

TOTAL RAINFALL =

(CFS) (HR)

CUMULATIVE AREA '"

6-HR

8.
1.084

3.

4.98-HR

1.46

8.
1.084

3.

8.
1.084

3.

0.06 SQ MI

1.59, TOTAL EXCESS =

MAXIMUM AVERAGE FLOW
24-HR 72-HR

8.
1.084

3.

3.05, TOTAL LOSS =

(INCHES)
(AC-FT)

(CFS)
4.33

TIME

39.

PEAK FLOW

•



• 213 KK

215 HC

CPll *

COMBINED FLOWS FROM SUEll, CP20. & CP10

HYDROGRAPH COMBINATION
ICOMP 3 NUMBER OF HYDROORAPHS TO COMBINE

HYDROORAPH AT STATION CPll

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR

(CFS) (HR)
(CFS)

6149. 4.25 1308. 1308. 1308.
(INCHES) 1.853 1.853 1.853

(AC-FT) 539. 539. 539.

CUMULATIVE AREA = 5.45 SQ MI

4.98-HR

1308.
1.853

539.

*** *** *** *** *** *** *** *** * ..* *** *** *** *** *** **'" *** *** *"'* *"'* *** *** *** *** *** *** **'" *** *** *"'* *** "''''* *"'* **'"

216 KK RCP11 *

ROUTED FLOWS FROM CPU TO CP12

HYDROGRAPH ROUTING DATA

218 RS STORAGE ROUTING
NSTPS

ITYP
RSVRIC

X

1 NUMBER OF SUBREACHES
FLOW TYPE OF INITIAL CONDITION

-1.00 INITIAL CONDITION
0.00 WORKING R AND D COEFFICIENT

NORMAL DEPTH CHANNEL
ANt 0.030 LEFT OVERBANK N-VALUE

ANCH 0.020 MAIN CHANNEL N-VALUE
ANR 0.030 RIGHT OVERBANK N-VALUE

RLNTH 1900. REACH LENGTH
SEL 0.0060 ENERGY SLOPE

ELMAX 0.0 MAX. ELEV. FOR STORAGE/OUTFLOW CALCULATION

COMPUTED STORAGE-OUTFLOW-ELEVATION DATA

STORAGE 0.00 0.72 1.63 2.74 4.04 5.53 7.23 9.11 11.53 17.53
OUTFLOW 0.00 74.00 250.87 527.84 911.97 1412.02 2037.10 2796.32 3743.95 5134.37

ELEVATION 0.00 0.79 1.58 2.37 3.16 3.95 4.74 5.53 6.32 7.11

STORAGE 25.30 33.28 41.46 49.85 58.44 67.23 76.23 85.42 94.73 104.12
OUTFLOW 7203.36 9799.69 12873.77 16398.74 20357.77 24739.70 29536.88 34825.08 40727.45 47399.93

ELEVATION 7.89 8.68 9.47 10.26 11.05 11.84 12.63 13.42 14.21 15.00

•
219 RC

221 RY
220 RX

ELEVATION
DISTANCE

CROSS-SECTION DATA
--- LEFT OVERBANK --- + ------ MAIN CHANNEL ------- + --- RIGHT OVERBANK ---

15.00 14.00 14.00 0.00 0.00 6.00 7.00 13.00
0.00 1.00 2.00 58.00 76.00 95.00 252.00 273.00

HYDROGRAPH AT STATION RCPll

PEAK FLOW TIME MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR 4.98-HR

(CFS) (HR)
(CFS)

6102. 4.30 1289. 1289. 1289. 1289.
(INCHES) 1.826 1.826 1.826 1.826

(AC-FT) 53l. 531. 53l. 53l.

PEAK STORAGE TIME MAXIMUM AVERAGE STORAGE
6-HR 24-HR 72-HR 4.98-HR

(AC-FT) (HR)
21. 4.30 5. 5. 5. 5.

PEAK STAGE TIME MAXIMUM AVERAGE STAGE
6-HR 24-HR 72-HR 4.98-HR

(FEET) (HR)
7.47 4.30 2.71 2.71 2.71 2.71

CUMULATIVE AREA = 5.45 SQ MI

"'** *** *** **'" *** **'" *"'* *"'* **'" **'" "'** *** *"'* *** *** *** *** *** *"'* "'*'" *** *** *** *** **'" "'*'" "'*'" "'*'" *** *** *** "'** **'"

222 KK SUB12 *

RUNOFF GENERATED FROM SUB-BASIN 12
L = 1.23 Kb = .052 Adj. Slope", 239.0

SUBBASIN RUNOFF DATA

SUBBASIN CHARACTERISTICS
TAREA 0.46 SUBBASIN AREA

INCREMENTAL PRECIPITATION PATTERN
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00•

225 BA

19 PB

19 PI

PRECIPITATION DATA

STORM 3 .05 BASIN TOTAL PRECIPITATION

0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00



•
226 LG

227 UC

228 UA

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.01 0.01 0.01
0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
0.01 0.01 0.01 0.01 0.01 0.02 0.02 0.02 0.02 0.02
0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02
0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
0.01 0.01 0.01 0.01 0.01 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

GREEN AND AMPT LOSS RATE
STRTL 0.15 STARTING LOSS

DTH 0.26 MOISTURE DEFICIT
PSIF 5.30 WETI'ING FRONT SUCTION

XKSAT 0.30 HYDRAULIC CONDUCTIVITY
RTIMP 25.00 PERCENT IMPERVIOUS AREA

CLARK UNITGRAPH
TC 0.38 TIME OF CONCENTRATION

R 0.26 STORAGE COEFFICIENT

ACCUMULATED-AREA VS. TIME, 11 ORDINATES
0.0 5.0 16.0 30.0 65.0 77.0 84.0 90.0 94.0 97.0

100.0

621.
561.
326.
172.

90.
48.
25.
13.
7.

529.
581.
348.
183.

96.
51.
27.
14.
7.

383.
600.
371.
195.
103.

54.
29.
15.
8.

4.98-HR

1. 75

UNIT HYDROGRAPH PARAMETERS
CLARK TC= 0.38 HR, R= 0.26 HR

SNYDER TP= 0.20 HR, CP= 0.44

UNIT HYDROGRAPH
93 END-OF-PERIOD ORDINATES

162. 216. 276.
645. 634. 619.
449. 422. 395.
237. 222. 208.
125. 117. 110.

66. 62. 58.
35. 32. 30.
18. 17. 16.
10. 9. 8.

113.
654.
479,
252.
133.
70.
37.
19.
10.

68.
662.
503.
269.
142.
75.
39.
21.
11.

6.

36.
663.
521.
287.
151.

80.
42.
22.
12.

6.

3. OS, TOTAL LOSS = 1.30, TOTAL EXCESS =

MAXIMUM AVERAGE FLOW
6-HR 24-HR 72-HR

HYDROGRAPH AT STATION SUB12

12.
652.
540.
306.
161.

85.
45.
24.
12.
7.

TOTAL RAINFALL =

PEAK FLOW TIME• (CFS) (HR)

CUMULATIVE AREA =

544. 4.13
(CFS)

(INCHES)
(AC-FT)

100.
1.658

41.

100.
1.658

41.

0.46 SQ MI

100.
1.658

41.

100.
1.658

41.

230 KK CP12 *

COMBINED FLOWS FROM SUE12 & CPU

232 HC HYDROGRAPH COMBINATION
ICOMP 2 NUMBER OF HYDROGRAPHS TO COMBINE

HYDROGRAPH AT STATION CP12

MAXIMUM AVERAGE FLOW
24-HR 72-HR

PEAK FLOW TIME
6-HR

(CFS) (HR)
(CFS)

6602. 4.28 1389.
(INCHES) 1.813

(AC-FT) 572.

1389.
1.813

572.

1389.
1.813

572.

4.98-HR

1389.
1.813

572.

CUMULATIVE AREA = 5.92 SQ MI

FLOW ROUTED THROUGH RETENTION FACILITY

HYDROGRAPH ROUTING DATA

•
233 KK

235 RS

RETEN *

STORAGE ROUTING
NSTPS

ITYP
RSVRIC

X

1 NUMBER OF SUBREACHES
ELEV TYPE OF INITIAL CONDITION

1236.50 INITIAL CONDITION
0.00 WORKING R AND D COEFFICIENT



0.0 1.5 6.2 6.7 6.9 7.2 7.5 7.8 8.1 8.4
8.8 9.1 9.6 10.1

STORAGE

ELEVATION 1236.50 1237.00 1238.00 1239.00 1240.00 1241. 00 1242.00 1243.00 1244.00 1245.00
1246.00 1247.00 1248.00 1249.00

LOW-LEVEL OUTLET
ELEVL 1236.50 ELEVATION AT CENTER OF OUTLET
CAREA 7.07 CROSS-SECTIONAL AREA

COQL 0.80 COEFFICIENT
EXPL 0.50 EXPONENT OF HEAD

241 SL

236 SV

238 SE•
240 SS SPILLWAY

CREL
SPWID

COQW
EXPW

1243.00 SPILLWAY CREST ELEVATION
200.00 SPILLWAY WIDTH

2.63 WEIR COEFFICIENT
1.50 EXPONENT OF HEAD

COMPUTED OUTFLOW-ELEVATION DATA

OUTFLOW
ELEVATION

0.00 54.46 58.32 62.77 67.94 74.05 81.37 90.29 101.41 115.65
1236.50 1237.94 1238.15 1238.41 1238.74 1239.17 1239.72 1240.46 1241.50 1243.00

OUTFLOW
ELEVATION

124.96 183.17 335.98 629.08 1108.14 1818.82 2806.77 4117.67 5797.17 7890.96
1243.071243.251243.551243.971244.511245.17 1245.95 1246.85 1247.86 1249.00

COMPUTED STORAGE-OUTFLOW-ELEVATION DATA

STORAGE
OUTFLOW

ELEVATION

STORAGE
OUTFLOW

ELEVATION

STORAGE
OUTFLOW

ELEVATION

STORAGE
OUTFLOW

ELEVATION

0.00
0.00

1236.50

6.95
84.86

1240.00

8.10
650.23

1244.00

10.05
7890.97
1249.00

1.49
32.08

1237.00

7.07
90.29

1240.46

8.26
1108.09
1244.51

5.93
54.46

1237.94

7.20
96.23

1241. 00

8.42
1620.00
1245.00

6.21
55.56

1238.00

7.34
101.41

1241. 50

8.48
1818.75
1245.17

6.28
58.32

1238.15

7.49
106.38

1242.00

8.74
2806.84
1245.95

6.40
62.76

1238.41

7.79
115.65

1243.00

8.76
2872.99
1246.00

6.54
67.94

1238.74

7.81
124.96

1243.07

9.06
4117.72
1246.85

6.66
71.72

1239.00

7.87
183.16

1243.25

9.11
4354.99
1247.00

6.71
74.05

1239.17

7.96
335.96

1243.55

9.51
5797.20
1247.86

6.87
81.37

1239.72

8.09
629.05

1243.97

9.57
6034.69
1248.00

*** WARNING *** MODIFIED PULS ROUTING MAY BE NUMERICALLY UNSTABLE FOR OUTFLOWS BETWEEN 183. TO 7891.
THE ROUTED HYDROGRAPH SHOULD BE EXAMINED FOR OSCILLATIONS OR OUTFLOWS GREATER THAN PEAK INFLOWS.
THIS CAN BE CORRECTED BY DECREASING THE TIME INTERVAL OR INCREASING STORAGE (USE A LONGER REACH.)

(CFS) (HR)

HYDROGRAPH AT STATION RETEN

MAXIMUM AVERAGE FLOW
24-HR 72-HR

MAXIMUM AVERAGE STORAGE
24-HR 72-HR

7.

1368.
1. 785

563 •

4.98-HR

4.98-HR

7.7.

1368. 1368.
1.785 1.785

563. 563.

7.

6-HR

6-HR

1368.
1. 785

563.

(CFS)

(INCHES)
(AC-FT)

TIME

(HR)
4.28

TIME

4.286601.

PEAK FLOW

PEAK STORAGE

+ (AC-FT)
10.• PEAK STAGE TIME

6-HR
MAXIMUM AVERAGE STAGE

24-HR 72-HR 4.98-HR
(FEET)

1248.30
(HR)
4.28 1242.68 1242.68 1242.68 1242.68

CUMULATIVE AREA = 5.92SQMI

RUNOFF SUMMARY
FLOW IN CUBIC FEET PER SECOND

TIME IN HOURS, AREA IN SQUARE MILES

AVERAGE FLOW FOR MAXIMUM PERIOD
OPERATION STATION

PEAK TIME OF
FLOW PEAK

6-HOUR 24-HOUR 72-HOUR

BASIN
AREA

MAXIMUM
STAGE

TIME OF
MAX STAGE

HYDROGRAPH AT
SUBl 1125. 4.13 234. 234. 234. 0.87

HYDROGRAPH AT
SUB2 314. 4.10 61. 61. 61. 0.26

2 COMBINED AT
CP2 1438. 4.12 295. 295. 295. 1.14

ROUTED TO
RCP2 1435. 4.13 293. 293. 293. 1.14

6.04 4.13

HYDROGRAPH AT
SUB3 157. 4.18 37. 37. 37. 0.15

2 COMBINED AT
CP3 1591. 4.13 330. 330. 330. 1.29

ROUTED TO
RCP3 1589. 4.15 328. 328. 328. 1.29

5.34 4.15

HYDROGRAPH AT
SUB4 365. 4.15 85. 85. 85. 0.30

2 COMBINED AT
CP4 1954. 4.15 413. 413. 413. 1.59

ROUTED TO

4.23 4.15

•
HYDROGRAPH AT

2 COMBINED AT

ROUTED TO

RCP4

SUBS

CPS

RCP5

1954.

700.

2651.

2642.

4.15

4.20

4.17

4.18

413.

156.

569.

562.

413.

156.

569.

562.

413.

156.

569.

562.

1.59

0.65

2.24

2.24
5.80 4.18



HYDROGRAPH AT
SUB6 45l. 4.20 97. 97. 97. 0.44• 2 COMBINED AT

+ CP6 3092. 4.18 659. 659. 659. 2.68

ROUTED TO
RCP6 3091. 4.20 656. 656. 656. 2.68

8.32 4.20

HYDROGRAPH AT
SUB7 789. 4.25 189. 189. 189. 0.74

2 COMBINED AT
cp7 3878. 4.20 845. 845. 845. 3.42

ROUTED TO
RCP7 3871. 4.22 837. 837. 837. 3.42

11.94 4.22

HYDROGRAPH AT
SUB8 812. 4.12 156. 156. 156. 0.66

2 COMBINED AT
CP8 4633. 4.20 993. 993. 993. 4.08

ROUTED TO
RCP8 4626. 4.22 983. 983. 983. 4.08

7.22 4.22

HYDROGRAPH AT
SUB9 410. 4.07 86. 86. 86. 0.26

2 COMBINED AT
CP9 4969. 4.22 1068. 1068. 1068. 4.34

ROUTED TO
RCP9 4903. 4.27 1027. 1027. 1027. 4.34

6.52 4.27

HYDROGRAPH AT
SUB10 674. 4.07 109. 109. 109. 0.51

2 COMBINED AT
CP10 5402. 4.25 1136. 1136. 1136. 4.85

ROUTED TO
RCP10 5402. 4.25 1134. 1134. 1134. 4.85

8.61 4.25

HYDROGRAPH AT
SUB20 119. 4.12 24. 24. 24. 0.11

HYDROGRAPH AT
SUB21 61l. 4.13 149. 149. 149. 0.43

2 COMBINED AT
CP20 729. 4.12 173. 173. 173. 0.54

ROUTED TO
CP20 712. 4.22 166. 166. 166. 0.54

3.17 4.22• HYDROGRAPH AT
+ SUB11 39. 4.33 8. 8. 8. 0.06

3 COMBINED AT
CP11 6149. 4.25 1308. 1308. 1308. 5.45

ROUTED TO
RCP11 6102. 4.30 1289. 1289. 1289. 5.45

7.47 4.30

HYDROGRAPH AT
SUB12 544. 4.13 100. 100. 100. 0.46

2 COMBINED AT
CP12 6602. 4.28 1389. 1389. 1389. 5.92

ROUTED TO
RETEN 660l. 4.28 1368. 1368. 1368. 5.92

1248.30 4.28

*** NORMAL END OF HEC-1 ***

•
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