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U.S, Department of Homeland Security
Region IX

1111 Broadway, Suite 1200

Oakland, CA 94607-4052

January 26, 2015

Frank Brown, P.E., CFM

Senior Civil Engineer _
Flood Control District of Maricopa County
2801 West Durango Street

Phoenix, Arizona 85009

Dear Mzr. Brown:

This correspondence is in reference to the July 23, 2014, letter and data submission to the U.S.
Department of Homeland Security’s Federal Emergency Management Agency (FEMA) regarding
certification of the city of Phoenix and Maricopa County portions of the Scatter Wash Levee System
in order to meet the criteria of the Code of Federal Regulations, Title 44, Section 65.10 (44 CFR
65.10). The submitted data has been approved, and the levees are considered accredited. The
pertinent information regarding the specific levees is listed below.

Identifier: Scatter Wash Levee System (Levee ID Nos. 1901064146 and 1901064147)
Flooding Source: Scatter Wash

FIRM Panel Affected: 04013C1270L

In support of the Agua Fria Levee System segment certifications the following information was
submitted:
¢ A Levee Certification Package “Scatter Wash Levees Near W. 39th Avenue and SR L101,
North Levee ID# 1901064146 and South Levee ID# 1901064147, prepared by AMEC
Environment & Infrastructure dated July 21, 2014.

The Technical Data Notebook prepared by AMEC Environment & Infrastructure, Inc.was reviewed
to verify 44 CFR 65.10 compliance. The following is a summary of the review:

1. Freeboard: Analysis and Supporting Documentation was reviewed and found to be in
compliance with 44 CFR 65.10(b)(1).

2. Closures: Analysis and Supporting Documentation was reviewed and found to be in
compliance with 44 CFR 65.10(b)(2).

3. Embankment Protection: Analysis and Supporting Documentation was reviewed and found
to be in compliance with 44 CFR 65.10(b)(3).

www.fema.gov
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4. Embankment and Foundation Stability: Analysis and Supporting Documentation was
reviewed and found to be in compliance with 44 CFR 65.10(b)(4).

5. Settlement: Analysis and Supporting Documentation was reviewed and found to be in
compliance with 44 CFR 65.10(b)(5).

6. Maintenance Plans and Criteria: Supporting Documentation was reviewed and found to be in
compliance with 44 CFR 65.10(d).

All of the above documentation and data, along with the previously submitted documentation, have
been reviewed and based on receipt of this information the Scatter Wash Levee System (Levee 1D
Nos. 1901064146 and 1901064147) as shown on the attached Scatter Wash Levee System Map,
meets the minimum certification criteria outlined in 44 CFR 65.10. Therefore, we plan to continue to
accredit this levee system on the new Digital Flood Insurance Rate Map (FIRM) as providing
protection from the 1-percent-annual-chance (base) flood. The area protected from the base flood by
this levee will continue to be mapped as a shaded Zone X and a note will be placed in that area
warning of the flood risk that still exists.

Please be advised that levee systems and the estimated level of protection provided by these systems
can and do change with time. Future map updates may require the levee system to be certified again
at the time of update. Also, design, construction, operation, and/or maintenance documents may be
requested at any time. Deviations from the documentation and data submitted to FEMA could result
in the levee system no longer being mapped as providing protection from the base flood on future
FIRMSs. If at any point additional information is provided to FEMA that shows the levee system no
longer meets certification criteria as outlined in 44 CFR 65.10, we will contact the levee owner and
community about the possibility of de-accrediting the levee system.

Even though we have mappedthe referenced levees as providing protection from the 1-percent-
annual-chance flood, it is important to note that levees are only designed to provide a specific level
of protection. They can be overtopped or fail in larger flood events. Levee systems require regular
maintenance and periodic upgrades to retain their level of protection. When levees do fail, they fail
catastrophically, and damage may be more significant than if the levee was not there. Therefore, we
encourage you to annually discuss the status and condition of your levees with your governing body.
Additionally, it is highly recommended that you consider this risk in your local emergency
management plans, including creating evacuation plans for this area.completed.

Everyone should understand the risk to life and property that resides behind levees—risk that even
the best flood-control system can not completely eliminate. For this reason, FEMA encourages
people to understand their risk. The National Flood Insurance Program (NFIP) was created to reduce
flood damages by identifying flood risks, encouraging sound community floodplain management
practices, and providing flood insurance to lessen the financial impact of flooding. Through the
NFIP, property owners in participating communities are able to purchase flood insurance that will
insure against flood losses. We hope that you will encourage property owners to purchase flood
insurance.
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If you have additional questions regarding this matter, please contact me, either by telephone at
. (510) 627-7274, or by email at robert.bezek@fema.dhs.gov.

Sincerely,

Az

Robert J. Bezek, CFM
Regional Engineer
Mitigation Division

Enclosure:
Scatter Wash Levee System Map

Copies Furnished (w/out enclosures):
Brian Cosson, ADWR, NFIP Coordinator
Alex Coronel, AMEC Environment & Infrastructure, Inc.
Tony Freiman, AMEC Environmentl & Infrastructure, Inc.
. Ray Dovalina, Acting Deputy Street Transportation Director, City of Phoenix
Hasan Mushtaq, Floodplain Manager, City of Phoenix
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U.S Department of Homeland Security
FEMA Region IX

1111 Broadway, Suite 1200

Oakland, CA 94607-4052

December 15, 2014

Frank Brown

Flood Control District of Maricopa County
2801 West Durango Street

Phoenix, AZ 85009

RE:  Receipt of Code of Federal Regulations, Title 44, Section 65.10 Data Submission for Provisionally
Accredited Levees — Levee IDs #1901064146 and 1901064147 along Scatter Wash

Dear Mr. Brown:

This correspondence is to confirm receipt of your July 23, 2014, letter regarding the Code of Federal
Regulations, Title 44, Section 65.10 (44 CFR 65.10) data submission for the Provisionally Accredited Levees
along Scatter Wash with identification numbers 1901064146 and 1901064147 in the City of Phoenix. The
following information was submitfed in support of certification for this levee:

A Levee Cettification Package “Scatter Wash Levees Near W. 39" Avenue and SR L101, North
Levee ID# 1901064146 and South Levee ID# 1901064147, prepared by AMEC Environment &
Infrastructure dated July 21, 2014.

The information enclosed with the July 23, 2014, letter is under review. We will contact you if additional
data is required to complete this review. If you have any questions regarding this matter, please do not
hesitate to contact me by telephone at (510) 627-7274, or by e-mail at robert.bezek@dhs.gov. If you have
any specific questions regarding the levee certification review please contact Sarah Houghland, from
BakerAECOM, by telephone at (720) 514-1129, or by e-mail at slhoughland@mbakerintl.com.

Sincerely, :

i

Robert J. Bezek, CFM
Regional Engineer
Mitigation Division

Copies Furnished:

Brian Cosson, ADWR, NFIP Coordinator

Alex Coronel, AMEC Environment & Infrastructure, Inc.

Tony Freiman, AMEC Environmentl & Infrastructure, Inc.

Ray Dovalina, Acting Deputy Street Transportation Director, City of Phoenix
Hasan Mushtaq, Floodplain Manager, City of Phoenix
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Phoenix, Arizona 85009
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Flood Control Di_strict

of Maricopa County

July 23, 2014

Robert J. Bezek, CFM

Regional Engineer

Mitigation Division, FEMA Region IX
U.S. Department of Homeland Security
1111 Broadway, Suite 1200

Oakland, CA 94607-4052

Subject: Levee Certification Package for Scatter Wash Levees,
PAL ID# 1901064146 & 1901064147, July 2014

Dear Mr. Bezek (Bob):

This letter is in response to the Provisionally Accredited Levee (PAL) agreement (attached)
which the District entered into with the Federal Emergency Management Agency in July
2012, for the Scatter Wash Levees. The City of Phoenix is the impacted community. The
enclosed submittal package is the Levee Certification Package, Scatter Wash Levees Near W.
39t Avenue and SR 1.101, North Levee ID# 1901064146 and South Levee ID# 1901064147,
dated July 2014.

The Scatter Wash channel turns in this area, and by convention the west and north portions
are called the north levee, and similar logic is utilized for the south levee. These levees tie
into high ground on the upstream end at an incised channel south of the Loop 101 highway.
At the downstream end, the South Levee ties into the high ground that is joined to an existing
natural hill rising above the floodplain, The North Levee ties into the existing (and soon to
be accredited) City of Phoenix Scatter Wash North Levee ID#46 (renamed to #1901064003)
on the downstream end.

Results from an Interior Drainage Study are presented in Section 2.6.2 (B)(6), with supporting
calculations shown in Appendix I of the Levee Certification Package. In this analysis, the
flooding sources were investigated and the flooding extent was delineated assuming
coincident peak flows for the 1% annual chance flood in both Scatter Wash and the interior
drainage basin area. For the two ponding areas identified as a result of the Interior Drainage
Analysis, the District asks that FEMA conduct future discussions with us and the City to

determine the appropriateness of mapping landside floodplains at these ponding ateas. The .

District is not certain that it would be worthwhile to show the north pond and it seems to me
that the City does not want a FEMA-mapped floodplain for the south pond since the average
depth for the entire ponding area was found to be approximately 0.8 ft. (less than one foot).




We ask that FEMA agree with the District that these Scatter Wash Levees are in full
compliance with 44CFR §65.10 to provide protection from flooding during the 1 percent
annual chance flood, and request that these levees be moved from Provisionally Accredited to
Accredited status on the FIRM Panel. Furthermore, we ask that FEMA change the location
of the levee symbols on FIRM Panel 1270L, as proposed in Figure 2 of the Levee
Certification application.

If you have questions concerning this submittal, please call me at 602-506-4617. -

Sincerely,
g
Frank Edward Brown, P.E., CFM

Senior Civil Engineer, Mitigation Planning & Technical Programs Branch,
Floodplain Management and Setvices Division

Ce: Sarah Houghland, Michael Baker Corporation (1 CD/DVD dlsk)
Brian Cosson, ADWR, NFIP Coordinator
Alex Coronel, AMEC Envitonment & Infrastructure
Tony Freiman, AMEC Environment & Infrastructure
Ray Dovalina, Acting Deputy Street Transportation Director, City of Phoenix
Hasan Mushtaq, Floodplain Manager, City of Phoenix




U.S Department of Homeland Security
FEMA Region IX

1111 Broadway, Suite 1200

Oakland, CA 94607-4052
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July 7, 2014

Mr. William Wiley

Chief Engineer and General Manager
Flood Control District of Maricopa County
2801 West Durango Street

Phoenix, Arizona 85009

Dear Mr. Wiley:

This letter acknowledges the receipt of an email dated July 2, 2014, from your staff
notifying the U.S. Department of Homeland Security’s, Federal Emergency Management
Agency (FEMA) Region IX of the delay in the certification process for the Scatter Wash
levees (Levee ID Numbers 1901064146 and 1901064147). The Provisionally Accredited
Levee (PAL) period officially expired on July 5, 2014. The Flood Control District of
Maricopa County (FCDMC) will require additional time to complete the analysis to show
that the levees are in full compliance with the Code of Federal Regulations, Title 44,
Section 65.10 (44 CFR 65.10) titled “Mapping of Areas Protected by Levee Systems.”
You anticipate the levee certification package will be submitted for review in July 2014.

If the information cannot be submitted, our office will plan to initiate a new engineering
analysis and mapping project for the Scatter Wash levee system. The project would
follow the levee analysis and mapping procedures for non-accredited levees released by
FEMA in July 2013. As a result, FEMA will not issue a determination letter finalizing the
flood elevations for the Scatter Wash until updated analyses of the Scatter Wash that
meet FEMA guidelines are available. Levee certification data can also be submitted
through the Letter of Map Revision process at any time after that to have the Digital
Flood Insurance Rate Map (DFIRM) changed to show the levee as fully accredited.

FEMA is not seeking changes to 44 CFR 65.10, which describes the information needed
to recognize a levee system as providing protection from the base flood. Communities
and levee owners continue to be required to provide structural certification of a levee
system recognized on a FIRM. If Maricopa County is preparing levee certification
documentation, please continue your progress on these activities and inform FEMA of
any schedule updates and milestones reached.

FEMA floodplain management and engineering staff will continue to coordinate with
County staff to discuss the mapping project, and ensure local officials understand the
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project tasks and timeline. Although mapping current flood hazards is an ongoing

challenge, we will continue to work closely with the communities in Maricopa County to
develop accurate flood hazard information, and make residents aware of the risks they

face, the availability of flood insurance, and steps to lower their flood risk.

Communities are encouraged to increase floodplain management efforts and promote the
purchase of flood insurance for all homes and businesses in areas impacted by levee

systems, including those areas with certified and accredited levee systems. Levee

systems are designed and built to provide a certain level of flood protection and to reduce
the risks associated with flooding events; however these systems can be overtopped or
fail during flood events that exceed the design-level storm. Additionally, it is highly

recommended that you consider this risk when updating your local emergency
management and community mitigation plans, including creating evacuation routes and

sheltering strategies for a potential flood event in this area.

If you have questions or need additional information regarding the levee certification or

flood mapping for your community, please contact me by telephone at (510) 627- 7274 or
by e-mail at robert.bezek@tema.dhs.gov.

Sincerely,
(7 ) 7
(///fé i

Robert J. Bezek, CFM
Regional Engineer
Mitigation Division

Enclosures:
e Requirements of 44 CFR Section 65.10: Mapping of Areas Protected by Levee

CC!

Systems
¢ [evee Analysis and Mapping Procedure

Tim Murphy, Floodplain Delineation Branch Manager, FCDMC
Frank Brown, Senior Civil Engineer, FCDMC

Kathryn Gross, Hydrologist, FCDMC

Ed Zuercher, City Manager, City of Phoenix

Wylie Bearup, City Engineer, City of Phoenix

Hassan Mushtaq, Floodplain Administrator, City of Phoenix
Brian Cosson, AZ DWR, NFIP State Coordinator
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U.S. Department of Homeland Security
1111 Broadway, Suite 1200
2755 .aRrIZy . Oakland, CA. 94607-4052
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April 21,2014 pR2 5 14
Mr. Timothy S. Phillips B iﬁ' ke
Chief Engineer and General Manager AfDMlN — oi&ﬁ.
Flood Control District of Maricopa County % G : 3P<&ii=wl
2801 West Durango Street ENG TS
Phoenix, Arizona 85009
ROUTING — /1, /"

Dear Mr. Phillips: '
Y

In accordance with the Provisionally Accredited Levee (PAL) agreement (copy enclosed), July 5,
2014, is the date in which the Flood Control District of Maricopa County (FCDMC) is to have
submitted all data and documentation required to demonstrate that the Scatter Wash levees (ID
Numbers 1901064146 and 1901064147) are in full compliance with the National Flood Insurance
Program (NFIP). While it is our understanding that the FCDMC is making progress towards
meeting this date, we want to remind you of the obligation to fulfill the requirements identified in
the PAL agreement.

As you are aware, it is the responsibility of the party seeking recognition of a levee system to

' provide the data and documentation defined and outlined in 44 CFR 65.10. Specifically, the
design and construction data provided must be certified by a registered professional engineer or
by a Federal agency with responsibility for levee design. Please notify us if you are not able to
submit the required data and documentation by July 5, 2014, so we can consider alternatives. If
the information cannot be submitted, our office will plan to initiate a new engineering analysis
and mapping project for the Scatter Wash levee system. The project would follow the levee
analysis and mapping procedures for non-accredited levees released by the Federal Emergency
Management Agency (FEMA) in July 2013.

Your continued cooperation on this project is appreciated. All submittals can be sent to me at the
above address. Please do not hesitate to contact me if you have any questions or wish to discuss
this effort in more detail. I can be reached by telephone at (510) 627-7274, or by e-mail at

Robert.Bezek@fema.dhs.gov.
Sincerely,
- Ve ",
/ /“” 'f /gl_ N
Robert J. Bezek,
Mitigation Engineer
Enclosures: Levee Status Table

' Signed PAL Agreement

Levee Analysis and Mapping Procedure
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cc: Tim Murphy, Floodplain Delineation Branch Manager, FCDMC
Frank Brown, Senior Civil Engineer, FCDMC
Kathryn Gross, Hydrologist, FCDMC
David Cavazos, City Manager, City of Phoenix
Wylie Bearup, City Engineer, City of Phoenix
Hasan Mushtaq, Floodplain Administrator, City of Phoenix
Brian Cosson, State Coordinator, NFIP




Flood Control District of Maricopa County Levee Status Table
March 18, 2012

Phoenix North bank, southwest from Loop 101 and west of

1901064146 Levee No Unincorporsied Areas May be PAL A Eligible Scatter Wash North 37th Avenue 0.30 FCDMC
Phoenix South bank, southwest from Loop 101 and west of

1901064147 Levee No Unincorporated Areas May be PAL A Eligible Scatter Wash North 374 Averiua 0.30 FCDMC

PAL A: Levees not in USACE program that are shown as providing base flood protection on an effective FIRM or LOMR, and may be eligible for PAL.




Letter of Agreement and Request for Provisionally Accredited Levee (PAL) Designation and Agreement to
Provide Adequate Compliance with the Code of Federal Regulations, Title 44, Section 65.10 (44 CFR 65.10)

PAL Agreement Form for Maricopa County

We, the undersigned, have received a letter from FEMA dated April 5, 2012 with an enclosed “Levee Status Map”
and “Levee Status Table” and two enclosed documents titled “Title 44 of the Code of Federal Regulations (CFR),
Section 65.10 (44 CFR 65.10)” and “Requirements of 44 CFR Section 65.10: Mapping of Aieas Protected by Levee
Systems.”” We understand that FEMA is in the process of providing an updated Flood Insurance Rate Map for
Maricopa County, AZ and that the flood hazards around the levecs identified on the Levee Status Mup and Levee
Status Table with unique levee ID numbers 1901064146 and 1901064147 will be remapped to reflect that these
levees have been.designated a PAL. These levees or levee system are also known as the Scatter Wash Levee
System. ¥

To the best of our knowledge, the levees identified above meet the criteria of 44 CFR 65.10 and have been
maintained in accordance with an adopted operation and maintenance plan. For Scenario A (non-USACE Program)
levees, this must be evidenced by an attached Operation and Maintenance Plan and records of levee maintenance
and operation, as well as Test Records of Mechanized Interior Drainage System. We hereby submit to FEMA
within 90 days (before July 5, 2012) our agreement to provide FEMA with all the necessary information to show
that the levees identified above comply with 44 CFR 65.10. 'We understand that this documentation will be
provided before July 5, 2014, Providing the information described in 44 CFR 65.10 will allow FEMA to move
forward with the flood mapping for Maricopa County. We fully understand that if complete documentation of
conmpliance with 44 CFR 65.10 is not provided within the designated timeframe of 24 months, FEMA will initiate a
revision to the Flood Insurance Rate Map for Maricopa County to redesignate the area as floodprone,

Levee Owner Representative (signature): ¥ —3(1_ Date: & \'7 \Z’O\z,

== 1=

Levee Owner Representative (print name):_v\ MSTHAN < = (PS
Levee Owner Title/Organization (print): SRS & Qgﬁ\k\h*:.m >‘i =N

|zl

Community CEO (signatwre): MWL/ - Date:
Community CEO (print name): W L/ 5{ 71

Community Name (print): A

Other, if applicable (signature): Date:

Other; if applicable (print name):

Required Attachments for Scenario A (non-USACE Program) Levees only:
= Operation and Maintenance Plan and Records
=  Test Records of Mechanized Interior Drainage System

Instructions for Completing this Form:
s On this PAL Agreement Form, fill-in the levee ID numbers and levee(s) name/description for which the

Provisionally Accredited Levee (PAL) designation is requested. A separate PAL Agreement Formn is
recommended for each unique levee owner/levee system, Make copies of this blank form to request PAL
designation for multiple levee systems, as necessary.

= This document is available on-line (in a PDF format that can be filled-in electronically) via the link named
“Generic PAL Agreement Form for Region IX” at http://www.bakeraecom.com/index.php/region-
ix/levees-by-county/fact-sheets/

Provisionally Accredited Levee (PAL) Agreement Form . 1of1




New Levee Approach
in Development

Background

As part of the National Flood Insurance Program, FEMA is responsible for
analyzing and identifying the flood hazard associated with the 1-percent-
annual-chance flood event or base flood event. The flood hazard associated
with this event is shown on Flood Insurance Rate Maps (FIRMs). Currently
if a levee or other flood protection system does not meet the requirements
detailed in the Code of Federal Regulations (CFR) Title 44, Chapter 1,
Section 65.10 (44CFR65.10), they are not “accredited” and FEMA maps the
area as if the system does not exist. This approach is commonly referred to as
the “without levee” approach.

In March 2011, Administrator Fugate committed to replace the singular
“without levee” approach with an approach that is more sound, credible, and
cost effective. FEMA had previously received inquiries from stakeholders
expressing their concerns about FEMA’s “without levee” approach. The
U.S. Congress echoed this concern earlier this year when members of both
the House and Senate asked FEMA to consider discontinuing the use of their
current approach. Given the significant technological advances in data
collection and flood hazard modeling in the recent years, FEMA
acknowledged that creating an approach with many options that can be
applied to a variety of situations would better meet the needs of the
American public and provide more precise results.

The objective of this effort was to create an approach that would be flexible,
collaborative and feasible. FEMA would also set out to determine

the best way to replace the current analysis with a new approach to map non-
accredited levees.

The Process

FEMA convened a multidisciplinary Project Team with representatives from
FEMA, the U.S. Army Corps of Engineers (USACE), and experts from the
academic and engineering communities to develop the new approach. The
Project Team explored a spectrum of options, evaluated analysis and
mapping methods for multiple levee scenarios, assessed their feasibility, and
tested them in simulations using real life situations. FEMA engaged internal
and external stakeholders during the development of the approach, and
shortly following asked independent experts and community officials for
feedback.

Levee-Impacted Studie

On-going flood studies with at
least one levee system
categorized as non-accredited
may be impacted by the new
levee approach.

A “non-accredited” levee is one
that does not provide protection
from the base flood per the
criteria of 44CFR65.10. This
includes de-accredited levees as
well.

For more information on the
development of the proposed
approach please visit:

Levee Systems

Need more information on levee
systems? Please visit the levee
dedicated pages at:
http://www.fema.gov/plan/prevent/
fhm/iv_intro.shtm

FEMA Library

The FEMA Library is a database
of publicly available FEMA
resources, including:
www.fema.gov/plan/prevent/th

nV/lv_lamp.shtm

NFIP and Levees: An Overview Fact
Sheet
http://www.fema.gov/library/view
Record.do?id=2609

Requirements of 44 CFR Section
65.10: Mapping of Areas Protected
by Levee Systems
http://www.fema.gov/library/view
Record.do?id=2741

Risk

Increasing Resilience Together

December 14, 2011

www.fema.gov/plan/prevent/fhm/rm_main.shtm - 1-877-FEMA
MAP




Independent Scientific Body

Following the testing process, an Independent Scientific
Body (ISB) made up of recognized experts and certified
professional engineers was convened by the National
Institute of Building Sciences (NIBS) to review the
methods and provide comments.

Community Roundtable

After the ISB, FEMA convened a Community Roundtable
with local officials, engineers, floodplain managers, and
levee owners from throughout the U.S. to gather their
feedback on the revised methods. This interaction allowed
FEMA and community representatives to meet together,
review the approaches, and identify how implementation
would affect communities.

Public Review

Now, the Public Review and Comment Period allows the
public to review the new levee mapping and analysis
approach and provide feedback.

« FEMA announces the Public Review Period in the
Federal Register and publishes a document, “The
Revised Analysis and Mapping Procedures for Non-
Accredited Levees: Proposed Approach for Public
Review,” which details the proposed approach.

“ The public is welcomed to visit www.regulations.gov
and search for “FEMA-2011-0025" to read the Federal
Register Notice and download the proposed approach.

* The Public has 45-days to review the proposed approach
and provide comments.

© FEMA holds online forums to orally present the
approach.

Documents for Public Review

“The Revised Analysis and Mapping Procedures for
Non-Aceredited Levees: Proposed Approach for Public
Review” available at www.regulations.gov includes an
overview of the following proposed procedures to suit a
variety of levee situations:

* Sound Reach — A continuous section of a levee system
designed and constructed to withstand, and provide
protection from; the 1-percent-annual-chance flood
event, in accordance with sound engineering practices.

Freeboard Deficient — A section of a levee system that
would be considered sound, except that it does not have
adequate freeboard.

« Overtopping — A section of levee for which the 1-
percent-annual-chance flood elevation is determined to
be higher than the top (crest elevation) of the levee.

* Structural-Based Inundation — A continuous section of
a levee that is determined to have structural issues or
otherwise appear to be susceptible to failure of the
section.

« Natural Valley — A section of a levee system that would
not obstruct the river from flowing on the landward side
of the levee during the 1-percent-annual-chance flood.

In addition as part of the proposed approach, FEMA looks
to collaborate with local communities and levee owners in
Local Levee Working Groups to collect the available
information to support these procedures and get input on
the procedure to be used.

How to Submit Comments for Public Review

Since the public comment period is an official federal
process for collecting and managing public feedback, it is
important that all comments are submitted through the
formal process for review and possible inclusion. Please
follow the steps below to read the approach and submit
comments:

1. Visit www.regulations.gov.

2. Search “FEMA-2011-0025" and read the Federal
Register Notice,

3. Download and read “The Revised Analysis and
Mapping Procedures for Non-Accredited Levees:
Proposed Approach for Public Review.”

4. Follow the directions provided at www.regulations.gov
for comment submission.

5. You can also submit comments at www.nfip-
levee.com.

Online Forums

In addition to the documents online for public review,
FEMA will also hold three online forums in the form of
webinars to present the approach and answer clarifying
questions. Participation is limited to 300 guests for each
webinar, and invitations will be extended on a first-come-
first-served basis. For forum dates and times and to request
an invitation, refer to the Federal Register Notice at
www.regulations.gov or visit
www.fema.gov/plan/prevent/fhm/lv_lamp.shtm.

Risk MAP

Increasing Resilience Together

December 14,2011
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August 17,2012

Mr. Timothy S. Phillips, P.E.

Chief Engineer and General Manager
Flood Control District of Maricopa County
2801 W. Durango St.

Phoenix, Arizona 85009

Dear Mr. Phillips:

This letter confirms the Provisionally Accredited Levee (PAL) status requested by your
correspondence dated June 21, 2012, for the levees listed below, that are also identified on the
enclosed Levee Status table.

e Levees with [D Nos. 1901064146 and 1901064147, along Scatter Wash.

The flood hazard information presented on the effective Flood Insurance Rate Map (FIRM) and
in the effective Flood Insurance Study (FIS) report for Maricopa County, AZ is based, in some
areas, on flood protection provided by these levees. Based on the information available and on
the mapping standards of the National Flood Insurance Program (NFIP) at the time that the FIS
was performed, FEMA accredited the levees with providing protection from the flood that has a
1-percent-chance of being equaled or exceeded in any given year. This 1-percent-annual-chance
flood is referred to as the base flood.

The Department of Homeland Security’s, Federal Emergency Management Agency (FEMA) is
currently in the process of producing a countywide FIS report and Digital Flood Insurance Rate
Map (DFIRM) for Maricopa County, AZ. Providing communities with up-to-date, accurate and
reliable flood hazard information on DFIRMs is one of the primary goals of FEMA’s Map
Modernization program. As part of this process, FEMA sent you a letter dated April 5, 2012, to
provide you the opportunity to receive a Provisionally Accredited Levee (PAL) designation for
these levees. FEMA received your signed PAL agreement (enclosed) and the required
attachments for these levees. Based on this response, your signed PAL agreements are acceptable.

The 2-year PAL period for these levees started on July 5, 2012. FEMA will designate these
levees as PALs on the new countywide DFIRM for Maricopa County during the 2-year PAL
period to convey to map users that formal levee certification verification is underway. FEMA
recommends that levee owners and community officials undertake outreach efforts to inform
affected property owners that this verification process is underway. FEMA also encourages the
purchase of flood insurance for the area landward of the levees, even though coverage is not
federally required.

All necessary documentation to show that these levees meet the criteria of the Code of Federal
Regulations, Title 44, Section 65.10 (44 CFR 65.10) must be provided by the end of the 2-year
PAL period on July 5, 2014. If you are unable to submit documentation by this deadline or if the
submitted documentation is determined to be inadequate, FEMA will initiate a map revision to re-
designate certain areas on the landward side of the levees as floodprone. Certification by a




August 17,2012
Mr. Timothy S. Phillips
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Registered Professional Engineer must accompany the submitted 44 CFR 65.10 data. You must
submit a progress report to FEMA within 1 year of the start of the 2-year PAL period to
document progress toward obtaining data and documentation to comply with 44 CFR 65.10.

Key milestones and dates are provided in the table below.

Date Milestone
4/5/2012 | Date of FEMA PAL offer letter
6/21/2012 | Date that community/levee owner sent the PAL Agreements to FEMA
7/5/2012 | 90-day deadline of PAL offer period and start date of 2-year PAL period
7/512013 | 1-year deadline for submitting progress report to FEMA
7/5/2014 | 2-year deadline for submitting all 44 CFR 65.10 data to FEMA

If you have questions or need additional information regarding flood mapping, please contact
Robert Bezek, Regional Engineer, by telephone at (510) 627-7274.

Sincerely,

Sally Ziolkowski, Director
Mitigation Division

Enclosures:
* Requirements of 44 CFR Section 65.10: Mapping of Areas Protected by Levee Systems
* Signed PAL agreement
= Levee Status table

cc: Max Wilson, Chairman, Maricopa County Board of Supervisors
Tim Murphy, Floodplain Delineation Branch Manager, FCDMC
Frank Brown, Senior Civil Engineer, FCDMC
Kathryn Gross, Hydrologist, FCDMC
Greg Stanton, Mayor, City of Phoenix
David Cavazos, City Manager, City of Phoenix
Wylie Bearup, City Engineer, City of Phoenix
Hasan Mushtaq, Floodplain Administrator, City of Phoenix
Brian Cosson, State Coordinator, NFIP
Colonel R. Mark Troy, USACE, Los Angeles District
Senator Kyl State Office
Senator McCain State Office
Representative Franks District Office
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2801 West Durango Street

Phoenix, Arizona 85009

Phone: 602-506-1501

Fax:  602-506-4601 June 21, 2012
T 602-505-5897

Sally Ziolkowski, Director

FEMA Region IX Mitigation Division
U.S. Department of Homeland Security
1111 Broadway, Suite 1200

Ouakland, CA 94607-4052

Subject: PAL Agreement Form for Scatter Wash Levees, PAL ID#1901064146 & 1901064147
Dear Ms. Ziolkowski:

Enclosed is the executed PAL Agreement Form for Scatter Wash Levees, PAL ID#1901064146 &
1901064147, a disk that contains the District’s Operation and Maintenance Manual and inspection
recotds, and a disk file list. These levees are located about 1,600 feet south of the Loop 101

. Highway. These documents serve as official request that FEMA label the levees as provisionally
accredited on Maticopa County DFIRM’s and are a statement that, to the best of the District’s
knowledge, the levees meet the criteria of 44 CFR §65.10 as providing protection from flooding
during the 1 percent annual chance flood.

The documents on the enclosed disk are listed on the file inventory list (copy attached). Each year,
these levees receive a maintenance inspection and a comprehensive annual inspection. Interior
drainage systems and channel inflow points are inspected for functionality as part of these
inspections. The last 10 years of inspection reports are provided. If your staff have any questions
concerning this submittal, please have them contact Frank Brown at 602-506-4617 ot
FrankBrown@mail.maricopa.gov.

Sincerely,

.z“’\ Wg,(\mam

Timothy S. Phillips, P.E.
Chief Engineer and General Manager

Enclosures: PAL Agreement, File Inventory List and 1 CD computer disk

Cc: Robert |. Bezek, Regional Engineer, FEMA Region IX (Agreement & File List)
Sarah Houghland, Michael Baker Corporation (with all Enclosures)
‘ Brian Cosson, ADWR, NFIP Coordinator
David Cavazos, City Manager, City of Phoenix
Wylie Bearup, City Engineer, City of Phoenix
Hasan Mushtaq, Floodplain Administrator, City of Phoenix




Letter of Agreement and Request for Provisionally Accredited Levee (PAL) Designation and Agreement (o
Provide Adequate Compliance with the Code of Federal Regulations, Title 44, Section 65.10 (44 CFR 65.10)

PAL Agreement Form for Maricopa County

We, the undersigned, have received a letter from FEMA dated April 5, 2012 with an enclosed “Levee Status Map "
and “Levee Status Table" and two enclosed documents titled “7itle 44 of the Code of Federal Regulations (CFR),
Section 65.10 (44 CFR 65.10)" and “Requirements of 44 CFR Section 65.10: Mapping of Areas Protected by Levee
Systems. " We understand that FEMA is in the process of providing an updated Flood Insurance Rate Map for
Maricopa County, AZ and that the flood hazards around the levees identified on the Levee Status Map and Levee
Status Tuble with unique levee 1D numbers 1901064146 and 1901064147 will be remapped to reflect that these
levees have been designated a PAL. These levees or levee system are also known as the Scatter Wash Levee

System.

To the best of our knowledge, the levees identified above meet the criteria of 44 CFR 65.10 and have been
maintained in accordance with an adopted operation and maintenance plan. For Scenario A (non-USACE Program)
Jevees, this must be evidenced by an attached Operation and Maintenance Plan and records of levee maintenance
and operation, as well as Test Records of Mechauized Interior Drainage System. We hereby submit to FEMA
within 90 days (before July 5, 2012) our agreement to provide FEMA with all the necessary information to show
that the levees identified above comply with 44 CFR 65.10. We understand that this documentation will be
provided before July 5, 2014. Providing the information described in 44 CFR 65.10 will allow FEMA to move
forsvard with the flood mapping for Maricopa County. We fully understand that if complete documentation of
compliance with 44 CFR 65.10 is not provided within the designated timeframe of 24 months, FEMA will initiate a
revision to the Flood Insurance Rate Map for Maricopa County to redesignate the area as floodprone.

S R S S Q‘, Date: jgijP_\L

Levee Owner Representative (signature):

Levee Owner Representative (print name):—v\ MS A SW\&E-_&ES
Levee Owner Title/Organization (print): SRV Ets%\k&bfc.lk”\ & A

Community CEO (signature): W\/ - Date: _@_/ﬁ/_%—__
Community CEO (print name): __ “{JM/E 29 W; 5{?\1] WWW
Community Name (print): . M‘é/(’/ f/L '7(4 SJ_

Other, if applicable (signature): BRter Y o i

Other, if applicable (print name):

Required Attachments for Scenario A (non-USACE Program) Levees only:
= QOperation and Maintenance Plan and Records
s Test Records of Mechanized Interior Drainage System

Instructions for Completing this Form:
s On this PAL Agreement Form, fill-in the levee ID numbers and levee(s) name/description for which the

Provisionally Accredited Levee (PAL) designation is requested. A scparate PAL Agreement Form is
recommended for each unique levee owner/levee system. Make copies of this blank form to request PAL
designation for multiple levee systems, as necessary.

o This document is available on-line (in a PDF format that can be filled-in electronically) via the link named
“Generic PAL Agreement Form for Region [X™ at http://wwyy.bakeraccom.com/index.php/region-

ix/levees-by-county/fact-sheets/

Provisionally Accredited Levee (PAL) Agreement Form lof 1
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AMEC Job No. 37-2014-2002

Flood Control District of Maricopa County
2801 W. Durango Street
Phoenix, AZ 85009

Attn:  Frank E. Brown, PE, Project Manager

Re: Scatter Wash Levee Certification
Maricopa County, Arizona

AMEC Environment & Infrastructure, Inc. (AMEC) has completed the authorized levee
certification study in general accordance with our technical Scope of Services dated February 3,
2014. The purpose of this study was to determine compliance of the subject levee with the
criteria set forth in Section 65.10 of the NFIP regulations (44 CFR 65.10). Based on our findings
from this study, we have determined the following:

e The subject levee system meets the requirements of Subsection 1) Freeboard for
riverward flooding in Scatter Wash. However, interior drainage ponding reaches an
elevation within one-half foot of the top of the levee near River Mile 0.9, on the interior
side of the levee. Section 2.1 of this report provides additional detail.

e The subject levee system meets the requirements of Subsection 2) Closures.

e The subject levee system meets the requirements of Subsection 3) Embankment
Protection.

e The subject levee system meets the requirements of Subsection 4) Embankment and
Foundation Stability.

e The subject levee system meets the requirements of Subsection 5) Settlement.

e The subject levee system meets the requirements of Subsection 6) Interior Drainage.
Enclosed with this letter you will find documentation of each of the evaluations made in support
of this assessment for certification, the criteria used, assumptions made and the analyses
conducted to assist with the final determination.

Should you have any questions, feel free to contact us.

Respectfully submitted,

1
Sipires 1230 &'
Tony Freiman, PE
Project Geotechnical Engineer

Alex Coronel, PE, CFM
Project Manager

AMEC Environment and Infrastructure, Inc.

4600 East Washington Street, Suite 600

Phoenix, Arizona 85034-1917

Tel (602)733-6100

Fax (602) 733-6000 www.amec.com
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Levee Certification Report amec

Scatter Wash Levees ID # 1901064146 & 1901064147

‘ 1.0 BACKGROUND AND PROJECT PURPOSE
1.1 Background

The Scatter Wash Levees are operated and maintained by the Flood Control District of
Maricopa County (District). They are located in Township 4 North, Range 2 East, Section 27, of
the Gila and Salt River Baseline and Meridian; within the City of Phoenix just south of the Loop
101 Highway (L101) with a downstream limit approximately 0.4 miles upstream of 43" Avenue
(see Figure 1). Along Scatter Wash, the levees occur from about River Mile 0.88 to River Mile
1.21.

The upstream longer portion of these levees, identified as ID #1901064146 (North Levee) &
1901064147 (South Levee), were built by the Arizona Department of Transportation (ADOT) in
1991 as part of the construction of the Outer L101 from 59" to 35" Avenue. The downstream
shorter portion of these levees were constructed by the City of Phoenix for the city project ST-
914085, which also installed two levee penetrations, on each levee bank. Both agencies,
through intergovernmental agreements, turned over the constructed segments to the District for
operation and maintenance. The levee crests have an all-weather gravel surface. Gates are
present to restrict motorized access to only authorized personnel. The levee crests and channel
bottom are also used for equestrian, bicycling and pedestrian recreational activities.

Currently Levee ID #1901064146 & 1901064147 are Provisionally Accredited by the Federal
Emergency Management Agency (FEMA) and are shown as providing protection from the 1

’ percent annual-chance-flood on the most recent Flood Insurance Rate Map (FIRM Panel No.
04013C1270L). The Provisionally Accredited Levee (PAL) agreement between the District, the
City of Phoenix and FEMA is due to expire on July 5, 2014. In order for Levees ID
#1901064146 & 1901064147 to continue to be shown as providing flood protection on the FIRM
Panels beyond the PAL expiration date, certification of the levees must be provided indicating
that the levees meet the criteria of Title 44 of the Code of Federal Regulations, Section 65.10
(44 CFR 65.10).

Even though the City of Phoenix constructed a portion of the levees, the levees are entirely
within incorporated City of Phoenix and the City was a signator on the Provisionally Accredited
Levee Agreement, the District is responsible for levee certification, and maintaining that
certification throughout the life of the levees.

1.2 Project Purpose

The purpose of this project is to provide certification documentation in support of the FEMA
accreditation of Levee ID #1901064146 & 1901064147

The evaluation criteria follow the National Flood Insurance Program levee requirements
established in 44 CFR 65.10. Certification requirements and the results with supporting analysis
to determine compliance with specified criteria are presented in Section 2 of this report.

The FEMA MT2 Form 3 — Riverine Structures is included as Appendix A.

Scatter Wash, North Levee and South Levee
Maricopa County, Arizona July 21, 2014 Page 1




Levee Certification Report am ec

Scatter Wash Levees ID # 1901064146 & 1901064147

’ 1.3 Data Collection and Field Reconnaissance
1.3.1 Data Collection
1.3.1.1 Studies

The District provided AMEC with much of the documentation needed to assess compliance with
44 CFR 65.10, including design documents, as-builts, Effective and Ongoing Flood Insurance
Studies (FIS), and the City of Phoenix Scatter Wash Levee Certification Report. Additionally,
AMEC personnel visited the local ADOT office and obtained project as-built drawings. Project
as-built drawings are included in Appendix B.

1.3.1.2 Mapping

A Digital Elevation Model (DEM) was provided by the District. The mapping was prepared by
AeroTech Mapping Technologies, flight date January 31, 2013 at a photographic scale of
1:6,600 / 17 = 550’. The final mapping product scale is 1” = 200’ with a 2 foot contour interval,
and is placed on NAVD 1988 datum. The top of levee and toe of levee were field surveyed with
GPS/RTK methods and placed into the mapping models, such that this data became an integral
part of the mapping solution. The data was collected in support of the District's current
Floodplain Re-Delineation Study that includes the study area.

1.3.1.3 Field Survey

. Supplemental field survey in support of the hydrologic modeling and split flow analysis was
collected at the intersection of 35" Avenue and Behrend Drive, 37" Avenue and Behrend Drive,
37" Drive and Behrend Drive, 38" Avenue and Behrend Drive, and 39" Avenue and Bowen
Avenue. Field survey notes are included in Appendix C.

1.3.2 Field Reconnaissance

AMEC's initial field reconnaissance took place on Wednesday February 26, 2014. The field
reconnaissance staff consisted of a multidisciplinary team (hydraulic and geotechnical) that
walked the length of both levees. The field reconnaissance team was composed of the District
Project Manager - Frank Brown, PE, the District Operations and Maintenance Inspection
Supervisor - Bill Leal, Alex Coronel, PE, CFM, and Tony Freiman, PE, both of AMEC.

Visual observation of the levees did not reveal any significant signs of erosion or distress. The
crest of the structure was clear of vegetation. Vegetation found at the embankment slopes
consisted primarily of small desert bushes. Most of the river-side levee embankment is concrete
lined and the lining demonstrated no visible signs of distress. The downstream 250 feet of both
the north and south levees is riprap lined on the river-side. In general, the structure was in
acceptable condition.

A partially developed subdivision known as Vision Hill Estates is located towards the
downstream end of the south levee just south and east of an existing levee penetration at levee
Station 378+55. A subdivision drainage channel was observed to outfall perpendicular to the

‘ dry side levee embankment.

Scatter Wash, North Levee and South Levee
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Scatter Wash Levees ID # 1901064146 & 1901064147

‘ A site assessment photo log and field notes are included in Appendix D.

A supplemental field reconnaissance was performed on June 19", 2014 to verify split flow
calculations and finalize interior drainage area boundaries. Select photos from this visit are
included in support of the split flow analysis in Appendix I.

1.4 Report Format

This report contains the following sections:

Section 2.0: 44 CFR 65.10 Requirements and Supporting Analysis
Section 3.0:  Certification Statements

Section 4.0: References

Scatter Wash, North Levee and South Levee
Maricopa County, Arizona July 21, 2014 Page 3
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Scatter Wash Levees ID # 1901064146 & 1901064147

' 2.0 CERTIFICATION REQUIREMENTS AND SUPPORTING ANALYSIS

It is the levee owner's or community’s responsibility to provide data and documentation to show
that a levee meets the requirements of Section 65.10 of the National Flood Insurance Program
(NFIP) regulations. The FEMA requirements in Section 65.10 are separated into five categories
including; a) General Criteria, b) Design Criteria, c) Operations Plans and Criteria, d)
Maintenance Plans and Criteria, and e) Certification Requirements. This section (Section 2.0) of
the report lists the specific requirements and supporting analysis with respect to subsections b
(Design Criteria), ¢ (Operations Plans and Criteria) and d (Maintenance Plans and Criteria).
Section 4.0 of this report contains a certification statement in accordance with subsection e.

2.1 Design Criteria - Section 65.10(B)(1) Freeboard
211 (B)(1) Freeboard - Criteria
For Riverine Levees:

A minimum freeboard of 3 feet above the water-surface level of the base flood must be
provided.

An additional 1 foot above the minimum is required within 100 feet on either side of structures
(e.g., bridges) riverward of the levee or wherever the flow is constricted.

An additional 0.5 foot above the minimum at the upstream end of the levee, tapering to not less
than the minimum at the downstream end of the levee is also required.

’ 21.2 (B)(1) Freeboard - Analysis
2.1.21 Effective Hydrology

AMEC obtained existing hydrologic studies pertinent to the Scatter Wash Levee, including the
Letter of Map Revision Request Scatter Wash, SR101L to I-17 (FIS LOMR), prepared for the
District and submitted for FEMA review in February of 2014, and assigned FEMA Case No. 14-
09-2027P.

The results from the FIS LOMR demonstrate that the Scatter Wash North Branch at SR 101L
has an effective discharge of 2,760 cfs. A revised (corrected) effective discharge of 2,707 cfs
was determined; however since the study is currently under review, the flow from the effective
FIS HEC-1 model, was used for the freeboard analysis. The flow rate of 2,760 cfs is the same
flow rate utilized by the City of Phoenix for Levee Certification for Levee ID #46.

2.1.2.2 Hydraulic Analysis

Scatter Wash was studied using steady-state hydraulic analyses. Approximately 0.94 linear
miles were modeled along the entire length of the levee system from 43™ Avenue to the L101,
including culvert structures at 43™ Avenue and L101. Scatter Wash was studied using the U.S.
Army Corps of Engineers (USACE) hydraulic computer model Hydrologic Engineering Center
River Analysis System (HEC-RAS) Version 4.1.0. Basic modeling data for the detailed
hydraulic analysis was prepared using HEC-GeoRAS, a Geographic Information Systems (GIS)

Scatter Wash, North Levee and South Levee
Maricopa County, Arizona July 21, 2014 Page 4




Levee Certification Report amec

Scatter Wash Levees ID # 1901064146 & 1901064147

‘ interface developed by HEC for the preparation of hydraulic models. For this analysis, a flood
profile was computed for the 100-year recurrence interval flood event.

‘ Hydraulic cross-sections were placed using the project topographic mapping and engineering
judgment. The cross section geometry was derived from the detailed mapping described in
Section 1.3.1.2.

Tie-in/Use of Existing Models

AMEC leveraged existing hydraulic models prepared in support of a levee certification project
immediately downstream of this project and a floodplain re-delineation study immediately
upstream of this project. The specific data leveraged is described as follows:

Geometry data from the downstream limit of the model (just west of 43 Avenue) to the end of
the section of the levee owned by the City of Phoenix, Cross Sections 0.352 to 0.852, inclusive
of the culvert at 43rd Avenue, was extracted from the model named "Scatterwash Levee
Certification 0611" (Phoenix Certification Model) included in the report titled "Scatter Wash
Levee Certification From 43rd Avenue to 39th Drive City of Phoenix Project No. ST 83130297"
dated June 2011. The subject model was created in the NGVD29 vertical datum. The
appropriate conversion factor of +1.867 feet (NGVD29 to NAVD88) was obtained from the
NOAA Vertcon website and used to shift the final model elevations.

Geometry data from the upstream limit of the model (just east of the L101 Highway) to the limits
of the Scatter Wash Floodplain Re-delineation Study, cross sections 1.036 to 1.342, inclusive of

‘ the culvert at the L101 Highway, was extracted from the model named "Scatter Wash Floodplain
Study" (Re-delineation Model) (FCD Contract Number 2013C002 WA#1).

No model parameters within the limits of the models described above were altered.

Only sections 0.892 and 0.932 are unique to this study. Hydraulic tie-in, within 0.05 feet, to the
Floodplain Re-delineation study occurs at Cross Section 1.195.

Hydraulic Modeling Assumptions

Within the limits unique to this levee certification project:
« Contraction and expansion coefficients of 0.1 and 0.3 respectively were utilized.
e Manning’s “n” roughness coefficients were assigned using engineering judgment based
on 2013 aerial photography and field reconnaissance with reference to Chapter 7 of the

Drainage Design Manual for Maricopa County, AZ, August 15, 2013 (DDM-Hydraulics).

e A channel bottom roughness coefficient of 0.044 was used at Cross Section 0.892
nearest the City of Phoenix Section of the channel.

¢ A channel bottom roughness coefficient of 0.028 was used at Cross Section 0.932.

e A channel bank roughness coefficient of 0.018 was used for the concrete lined bank

. sections.
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A channel bank roughness coefficient of 0.047 was used for the riprap lined sections.

e An overbank roughness coefficient of 0.045 was used and is inconsequential since all

flow is contained between the levees.

e The roughness coefficients for other channels are explained in Section 2.3.2.3.3.

The downstream boundary condition was unchanged from that used in the Phoenix Certification

Model.
The HEC-RAS input and output files are included in Appendix E.
A hydraulic work-map for the Scatter Wash modeling in included as Figure 2.

21.3 Freeboard - Determination

(B)(1)

The water surface elevation of the 1%-annual-chance base flood obtained from the project
HEC-RAS model was compared to the top of levee elevation. AMEC observed that at certain
sections the computed water surface elevation is below the adjacent levee toe grade elevation
on the dry side and is therefore not in a true levee condition. Tables 2.1 — 1.0 and 2.1 - 2.0
below tabulate the results of the freeboard evaluation for the north and south levee respectively.

Table 2.1 - 1.0 — Available Freeboard — North Levee

Required Landside Levee
River Mile *CWSEL Levee Elevation | Freeboard q Ground v
Freeboard 3 Condition?
Elevation
ft ft ft ft ft
0.892 1332.75 1337.55 4.80 3.0 1381.5 Yes
0.932 1333.38 1338.49 5.1 3.0 1332.9 Yes
1.036 1334.28 1338.98 4.70 3.0 1336.2 No
1.141 1335.74 1341.37 5.63 3.0 1339.5 No
1.198 1337.23 1343.08 5.85 4.0 1339.7 No
Note: Computed Water Surface Elevation (CWSEL) was extracted from the HEC-RAS model
(ScatterWashFINAL.prj, Plan Title: FINAL (p03)) included in Appendix E of this report.
Scatter Wash, North Levee and South Levee
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Table 2.1 - 2.0 — Available Freeboard — South Levee

Levee Required LalC e Levee
River Mile CSWEL ! Freeboard q Ground o
Elevation Freeboard : Condition?
Elevation
ft ft ft ft ft
0.892 1332.75 1336.96 4.21 3.0 1334.3 No
0.932 1333.38 1338.71 5.33 3.0 1332.5 Yes
1.036 1334.28 1338.77 4.49 3.0 1334.5 No
1.141 1335.74 1341.42 5.68 3.0 1339.0 No
1.198 1337.23 1343.1 5.87 4.0 1340.7 No

Note: Computed Water Surface Elevation (CWSEL) was extracted from the HEC-RAS model
(ScatterWashFINAL.prj, Plan Title: FINAL (p03)) included in Appendix E of this report.

In addition to the summary provided above, the freeboard profile, included in Appendix E
shows that the minimum freeboard requirements are met along the entire levee profiles
(between HEC-RAS cross sections) with the lowest freeboard of 3.6 feet being along the south
levee about 65 feet upstream of HEC-RAS Station 0.892.

A profile of the North and South Levee dry side toe elevation was produced and compared to
the computed water surface elevation to determine the sections of levee that are in a non-levee
condition. The levee toe profile is included in Appendix E.

The Scatter Wash levee meets the FEMA criteria for certification with respect to (B)(1) —
Freeboard as it relates to water surface elevations on the riverward or “wet” side of the levee.

Ponding Along South Levee (~River Mile 0.932)

As documented in Section 2.6 of this report, there is a ponding area near River Mile 0.932 that
temporarily stores runoff along the interior of the South Levee that reaches an elevation of about
0.4 feet below the low levee crest. Although not due to runoff in Scatter Wash this could be
considered a freeboard deficiency. AMEC analyzed this condition to assess the most likely
conditions under which the levee could fail and make a qualitative assessment of the
consequences of a potential failure.

Potential Failure Modes

The levee could fail due to either overtopping of the embankment or the ponded water could
cause geotechnical levee instability due to the seepage through the embankment.

Overtopping:

To understand the potential overtopping scenario it is critical to understand the specifics of the
area in question. As detailed in the reservoir routing analysis described in Section 2.6, the
ponding area can be evacuated by flow through the two 24" pipes that will operate under a

Scatter Wash, North Levee and South Levee
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‘ differential head for depths exceeding 1333.2, the 100-year computed water surface in Scatter
Wash, at the pipe outlet. Also, at depths exceeding an elevation of 1335.9 flows can escape
south along 39" Avenue.

The detailed reservoir routing analysis, assuming 100-year flow conditions in Scatter Wash,
shows that the levee will not overtop in this scenario. Should the pipes become clogged or back
to back events were to occur in the interior drainage area while a 100-year depth is maintained
in Scatter Wash it is possible that the levee could overtop. The likelihood of overtopping is
further mitigated by the capacity of the overflow weir at 39" Avenue to extract flow from the
system. At the overflow elevation of 1336.5 the weir alone has a discharge capacity of about
105 cfs that, according to the project hydrology, lies between a 25 and 50-year event on the
interior drainage area contributing watershed.

Embankment and Foundation Stability

The area in question was analyzed as a control cross section in the project Geotechnical
Investigation and Analysis Report provided as Appendix H. At this section the levee was found
to operate with adequate factors of safety for all analyzed loading conditions and assumptions.
More detail can be found in Appendix H.

Consequences of Failure

The Scatter Wash Levee System is intended to provide protection to adjacent properties from
flood flows in Scatter Wash. If the levee were to fail at the location in question the flood flows in

‘ Scatter Wash could escaped out into the south interior drainage area. As can be seen by
inspection of Figure 6, the computed water surface elevation in Scatter Wash at this location is
about 1333.5 feet or about 2.5 feet lower than the maximum expected ponding elevation. What
can be concluded from this is that a levee failure at this location would decrease the extents of
flooding in the protected area. It should be noted that at this location the south levee ties into an
existing natural high ground (Vision Hill) and therefore any flow that escapes the banks of
Scatter Wash will be immediately re-directed back into the floodway by natural topography.
Vision Hill is a naturally occurring high point, whose top is 140 feet above the levee crest.

2.2 Design Criteria - Section 65.10(B)(2) Closures
2.21 (B)(2) Closures - Criteria

The levee closures requirement is that all openings must be provided with closure devices that
are structural parts of the system during operation and design according to sound engineering
practice.

222 (B)(2) Closures - Analysis

Two levee penetrations were observed during the field visit on February 26, 2014, one on the
north levee and one on the south levee. The levee penetrations are tabulated below:

Scatter Wash, North Levee and South Levee
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Table 2.2 - 1.0 — Levee Openings

Levee Station River Mile Opening Size Structure Type Closure Type
377+00 (North) 0.892 18 inch Concrete Pipe Flap Gate
SRESI 0.919 2 —24inch Concrete Pipe o

During the field visit the structures were photographed and the flap gates were opened and
closed by District Staff. The flap gates were observed to seat properly and opened and closed
with minimal effort. All pipes were clean and free of flow-reducing debris. Photographic
documentation of the structures is shown below.

=2 R
77+00 (North) Open Station 377+00 (North) Closed

3

Station 3

Scatter Wash, North Levee and South Levee
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Station 378+55 (South) Open (Left Pipe) Station 378+55 (South) Open (Right Pipe)

= :' "ig';.:'? i *:‘ S
Station 378+55 (South) Closed

Two additional penetrations, including a 96" diameter storm drain that collects drainage from the
L101 Highway and an 18" RCP that collects roadway drainage from Beardsley Road, are
located through the south wing-wall of the culvert structure at the L101 Highway. As depicted
on the annotated ADOT as-built drawings and as observed during the field visit neither of these
two structures have associated closure devices. AMEC compared the computed water surface
elevation in Scatter Wash to the pipe profile elevation on the as-built drawings and confirmed
that the projected water surface is fully contained within the structures and will not cause any
interior ponding. In addition, these 2 ADOT drainage pipes are located in an incised channel

Scatter Wash, North Levee and South Levee
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portion of the Scatter Wash, and closure devices are not required. The annotated ADOT as-
built drawings are included in Appendix F

223 (B)(2) Closures - Determination

Based on visual observations the closure devices associated with the Scatter Wash North and
South Levees are structural parts of the system, are in good working order and there is
reasonable certainty that the evaluated portions of the Scatter Wash Levees meet or exceed the
FEMA's 44 CFR 65.10 requirements and meet the FEMA criteria for certification with respect to
(B)(2) — Closures.

2.3 Design Criteria - Section 65.10(B)(3) Embankment Protection
231 (B)(3) Embankment Protection - Criteria

Engineering analysis must be submitted to demonstrate that no appreciable erosion of the levee
embankment can be expected during the base flood, as a result of either currents or waves, and
that anticipated erosion will not result in failure of the levee embankment or foundation directly
or indirectly through the reduction of the seepage path and subsequent instability.

2.3.2 (B)(3) Embankment Protection — Analysis
2.3.2.1 Comparison of Maximum Shear Stress Versus Permissible Shear Stress

AMEC created an additional plan (Plan Title: FINAL_TS) in the project RAS model and modified
the geometry by moving the channel bank stations to the levee toe in order to isolate the
maximum shear stress along the levee face. It was found the maximum shear stress along the
rock lined portion of the channel occurs at Station 0.892 with a value of 0.42 Ib/sq ft; the
maximum shear stress along the concrete lined portion of the levee occurs at Station 1.141 with
a value of 0.47 Ib/sq ft. Per Table 7D-1 of the ADOT Highway Drainage Design Manual
(Hydraulics), both the existing concrete and riprap (Ds; = 12”) lining with permissible shear
strengths of >20.0 Ib/sq ft and 5.0 Ib/sq ft, respectively, are not expected to erode during
passage of the base flood.

The HEC-RAS input and output files are included in Appendix G.
2.3.2.2 Scour Depth Calculation and Comparison to Toe-Down Depth

The total anticipated scour depth along the Scatter Wash channel was estimated using the
procedures outlined in Chapter 11 of the DDM-Hydraulics. The total estimated scour depth was
then compared to the toe-down depth as documented in the project as-built drawings. Three
cross sections were chosen for analysis; one towards the downstream reach of the project
within the riprap lined portion of the levee at Station 0.932, one towards the center of the reach
at Station 1.036 and one towards the upstream end of the reach at Station 1.139.

The calculation of long term scour requires hydraulic parameters for 10 year flows. According to
guidance in Chapter 6 of the Drainage Design Manual for Maricopa County, Hydrology (DDM-
Hydrology), a ratio of 0.35 was applied to the 100-year discharge to obtain the 10-year flows.

Scatter Wash, North Levee and South Levee
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‘ The channel bottom soil makeup was obtained from the Soil Survey of Maricopa County,
Arizona, Central Part (USDA, 1977). The soil is classified as Antho-Brios sandy loam. Per
Table 5 of the report a ds estimate of 0.42 mm (No. 40 Sieve) was used for analysis.

The total scour potential is calculated by a sum of 6 individual scour components: general scour,
low-flow incisement, bed-form scour, bend scour, local scour and long term scour.

Zt=SF (Zgs + Za + 2 ZIft + Zb + ZIs + ZIt)

where, Zt = total scour depth

Zgs = General Scour depth (ft)

Za = Bed-form scour depth ft)

ZIft = Low-flow thalweg scour depth (ft)

Zb = bend scour depth (ft)

Zls = Local scour depth (ft)

ZIt = Long term scour depth.

There are no bridges or other flow constrictions within the project site, so the local scour
depth is zero.

e The general scour estimates bed changes due to a single event. For this project the
100-year event is considered. The Lacey equation (1981) recommended by the
DDM-Hydraulics was used.

e The bed form scour is the dune development along the channel bottom during peak
flow events.

. e The bend scour occurs at the out bank side of the channel which is caused by the
secondary flow in the bendway section. The project section of Scatter Wash is
located immediately downstream of an entry of the bend with a curvature radius of
approximately 1150 ft. Since the Lacey Equation considers the effects of bend,
through use of the bend factor, no separate calculation for bend scour was
performed. The effects of the bend are most pronounced near HEC-RAS Cross
Sections of 0.983 to 1.034 where a bend factor of 0.5 was used. At the cross section
of 1.139, a bend factor of 0.25, for no bend or near straight channel section, was
used.

e The low-flow thalweg is a small channel within the bottom of the main channel which
is formed by the predominance of a low-flow condition of low flows that persist after a
flood. According to the DDM-Hydraulics, the low flow incisement should not be less
than 1 foot and possibly in excess of 2 feet. The low flow thalweg for this project,
based on field observations, is 2 feet in the riprap lined section of the channel and 1
foot elsewhere.

¢ In contrast to the scour components described above, the long-term scour describes
the gradual degradation along the channel over a long period of time. The long-term
degradation is computed using the Zeller-Fullerton equation, as described in the
DDM-Hydraulics, considering a sediment laden flow condition. A sediment laden
condition is appropriate since there are no known reservoirs or gravel mining
operations in the tributary watershed that would rob the stream of sediment. The
applied long term scour component at all Cross-Sections is zero since the sediment
transport rate at the upstream supply sections is larger than the transport rate

. through the study reach.
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The detailed scour depth calculations are provided in Appendix G.

The results of the scour analysis are presented in Table 2.3 — 1.0 below:

Table 2.3 - 1.0 — Toe Scour Analysis

Levee/ Ce;lzm;lj:ed Long Term Total As-built
RiYer Component Scour Depth Scour | Toe-Down
Mile s (FS = 1.3) (FS=1.3) Depth Depth
1.139 3.8 0 3.8 8.5
1.034 5.9 0 5.8 8.5
0.932 7.2 0 7.2 8.5

*Calculated Scour Components include: General Scour (including bend scour), Bed Form Scour and Low
Flow Thalweg.

As shown above the as-built toe-down depth is greater than the estimated scour depth at all
three levee stations.

2.3.2.3 Dry Side Embankment — River Station ~ 0.9 to 1.0

2.3.2.3.1 Background

Development (Vision Hill Estates) has occurred adjacent to the south levee approximately
between River Miles 0.9 and 1.0. As a result of the grading (fill) and existing improvements
(grouted riprap channel) at this location, available storage has been removed and subdivision
drainage has been re-routed to impinge nearly perpendicular to the levee embankment. From
the outlet of channel to the levee penetration, flows are conveyed in a channel parallel to the
levee that consists of the levee embankment on the right (north) side and the subdivision
boundary wall on the left (south) side. Based on field observations, the subdivision wall is made
of block and acts as a retaining wall with intermittent concrete reinforcement to elevations above
the adjacent pad. As a conservative assumption in the hydraulic analysis, AMEC assumed that
this wall would remain in place during flood events and included the wall in the Side Channel
cross sections.

Near Side Channel Sta. 120 Looking East

PRy Nt

Typical Wall Concrete Reinforcement
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. As documented in Section 2.6 (Interior Drainage) the south levee culverts at River Mile 0.919
are not sized to pass the 100-year discharge to Scatter Wash, at the peak rate of inflow, from
the contributing interior drainage area. In fact the analysis shows that the headwater elevation
at the culverts will reach an elevation of about 1335.9 before impounded flow begins to escape
south at a high point in 39" Avenue just south of the intersection with Bowen Avenue. At this
elevation the water is effectively equal to the top of levee elevation.

Since it is obvious that in a 100-year, regulatory discharge, event the headwater at the culvert
would dictate ponding and drown out any potential localized scour development at the Vision
Hills Estates Channel (VHEC), the analysis at this location was performed assuming a free
outflow condition (no backwater from the culverts at River Mile 0.919) and at a more frequent
return interval (10-year event) to assess the potential long term effects of the flow from this
perpendicular channel.

2.3.2.3.2 Hydrology

The calculated 10-year peak discharge within the VHEC is 20.9 cfs. At the channel along the
levee toe (called Side Channel in this report), the 10-year discharge is 25 cfs (See Section 2.6
and Appendix | for Interior Drainage Area Hydrology). The flow in VHEC was added at Side
Channel model Station 400 (total flow of 45.9 cfs).

2.3.2.3.3 Hydraulics

A HEC-RAS backwater model of both the VHEC and the channel between the levee
. embankment (Side Channel) and subdivision wall were created to assess the potential for scour
along the Scatter Wash Levee dry side.

General HEC-RAS modeling assumptions are described in Section 2.1.2.2 of this report.

Manning’s “n” roughness coefficients were assigned using engineering judgment based on 2013
aerial photography and field reconnaissance with reference to Chapter 7 of the DDM-
Hydraulics.

A channel bottom roughness coefficient of 0.028 was used for the grouted riprap lined VHEC.
A channel bottom roughness coefficient of 0.022 was used to model the channel bottom formed
between the dry side levee embankment and the Vision Hill Estates subdivision boundary.

A roughness coefficient of 0.04 was assumed for the dry side levee embankment.

The starting water surface elevation for the VHEC model is based on normal depth. This is a
conservative assumption as the Side Channel drainage area is directly adjacent to the VHEC
drainage area and both channels will flow concurrently.

The starting water surface elevation for the Side Channel was set to the 10-year head water
elevation at the outlet pipes assuming free outfall conditions (no flow in Scatter Wash).

HEC-RAS input and output files are located in Appendix G.

‘ Culvert calculations for the outlet pipe are included in Appendix I.

Scatter Wash, North Levee and South Levee
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‘ A hydraulic work-map for the VHEC and Side Channel modeling in included as Figure 3.

2.3.2.3.4 Embankment Assessment

Side Channel

The maximum velocities in the side channel occur in the constricted portion of the channel
nearest the culvert entrance from Cross Sections 100 to 150, and range from 2.5 to 4.1 feet per
second (fps). Upstream of this section the maximum velocity along the channel is 1.7 fps at
Cross Section 400. Per Table 7C of the ADOT Highway Drainage Design Manual (Hydraulics,
2007), the maximum permissible velocity along the dry side levee embankment is 1.7 fps for
Sandy Loam. In conjunction with potential future improvements to the existing levee penetration
and/or ponding area at south levee Station 378+55 (RM 0.919) or as a stipulation to any Right
of Way use permit granted at this location, the District should cause this 50 foot long reach of
channel to be armored with riprap or approved equal.

Vision Hill Estates Channel (VHEC)

The VHEC discharges perpendicular to the levee toe. The outlet from the grouted riprap
channel was treated equivalent to the outlet from a culvert to determine the susceptibility to
scour of the adjacent levee toe. The methodology in Chapter 5 of the Hydraulic Engineering
Circular No. 14 was used.

The calculations included in Appendix G indicate that a scour hole with a depth of 1.7 feet, a

. width of about 14 feet and a length of about 20 feet could develop at this location. The levee
toe is located about 20 feet from the channel outlet. In conjunction with potential future
improvements to the existing levee penetration and/or ponding area at south levee Station
378+55 (RM 0.919) or as a stipulation to any Right of Way use permit granted at this location,
the District should cause this location to be armored with riprap or approved equal.

233 (B)(3) Embankment Protection - Determination

Based on a visual observation of the north and south levee embankments and the scour
analysis documented is Section 2.3.2, no appreciable erosion of the levee embankment can be
expected during the base flood and the as-built toe down elevations are deeper than the
estimated maximum scour depths.

Improvements to the Side Channel directly upstream of the outlet pipes and at the outlet from
the VHEC are recommended and could be performed in conjunction with any improvements to
the levee penetration/ponding area at south levee Station 378+55 (RM 0.919).

There is reasonable certainty that the evaluated portions of the Scatter Wash Levees meet or
exceed the FEMA's 44 CFR 65.10 requirements with respect to (B)(3) — Embankment
Protection.

24 Design Criteria - Section 65.10(B)(4) Embankment and Foundation Stability

‘ 241 (B)(4) Embankment and Foundation Stability - Criteria
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Engineering analyses that evaluate levee embankment stability must be submitted.

The analyses provided shall evaluate expected seepage during loading conditions associated
with the base flood and shall demonstrate that seepage into or through the levee foundation and
embankment will not jeopardize embankment or foundation stability.

An alternative analysis demonstrating that the levee is designed and constructed for stability
against loading conditions for Case IV as defined in USACE Engineering Manual 1110-2-1913,
Chapter 6, Section Il, may be used.

The factors that shall be addressed in the analysis include:

Depth of flooding;

Duration of flooding;

Embankment geometry and length of seepage path at critical locations;
Embankment and foundation materials;

Embankment compaction;

Penetrations;

Other design factors affecting seepage (e.g., drainage layers); and

Other design factors affecting embankment and foundation stability (e.g. berms).

242 (B)(4) Embankment and Foundation Stability — Analysis

AMEC evaluated Scatter Wash Levee for embankment and foundation stability. The analysis is
documented in a report titled Geotechnical Investigation and Analysis Report Scatter Wash
Levees North and South Banks, Maricopa County, Arizona and is included as Appendix H of
this report.

243 (B)(4) Embankment and Foundation Stability - Determination

Based on the findings of the geotechnical evaluation performed by AMEC and included as
Appendix H, there is reasonable certainty that the evaluated portions of the Scatter Wash
Levees meet or exceed the FEMA's 44 CFR 65.10 requirements for slope stability and seepage.

2.5 Design Criteria - Section 65.10(B)(5) Settlement
2.51 (B)(5) Settlement - Criteria

Engineering analyses must be submitted to assess the potential and magnitude of future losses
of freeboard as a result of levee settlement and demonstrate that freeboard will be maintained
within the minimum freeboard standards set forth in B(1).

The analysis must address:

Embankment Loads.

Compressibility of embankment soils,
Compressibility of foundation soils.
Age of the levee system, and
Construction compaction methods.

Scatter Wash, North Levee and South Levee
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. A detailed settlement analysis using procedures such as those described in USACE
Engineering Manual EM 1110-1-1904 must be submitted.

25.2 (B)(5) Settlement — Analysis

AMEC evaluated Scatter Wash Levee for settlement. The analysis is documented in a report
titted Geotechnical Investigation and Analysis Report Scatter Wash Levees North and South
Banks, Maricopa County, Arizona and is included as Appendix H of this report.

253 (B)(5) Settlement - Determination

Based on the findings of the geotechnical evaluation performed by AMEC and included as
Appendix H, there is reasonable certainty that the evaluated portions of the Scatter Wash
Levees meet or exceed the FEMA's 44 CFR 65.10 requirements for ground
subsidence/settlement.

2.6 Design Criteria - Section 65.10(B)(6) Interior Drainage
2.6.1 (B)(6) Interior Drainage - Criteria

An analysis must be submitted that identifies the source(s) of such flooding; the extent of the
flooded area; and, if the average depth is greater than 1 foot, the water-surface elevation(s) of
the base flood. This analysis must be based on the joint probability of interior and exterior
flooding and the capacity of facilities (such as drainage lines and pumps) for evacuating interior

’ floodwaters. Interior drainage systems usually include storage areas, gravity outlets, pumping
stations, or a combination thereof.

For areas of interior drainage that have average depths greater than 1 foot, mapping must be
provided depicting the extents of the interior flooding, along with supporting documentation.

2.6.2 (B)(6) Interior Drainage — Analysis
2.6.2.1 Background

AMEC completed an assessment of the interior drainage for the Scatter Wash Levees. A total
of four potential ponding areas were identified, one on the north levee (N1) and three on the
south levee (S1, S2 and S3) and are depicted on Figures 4a and 4b. Two of the four potential
ponding areas have associated drainage structures that penetrate the levee and drain the areas
by gravity flow (N1 and S3). Ponding areas S1 and S2 do not have a gravity outfall.

Per FEMA criteria, ponding areas with an average depth of greater than 1 foot must be
delineated and depicted on the FIRM panel. In order to determine the average ponding
elevation at each of the potential ponding areas an estimate of both the peak flow rate and peak
runoff volume are required. Per the scope of work for this project, a joint probability analysis of
interior and exterior flooding was not completed. AMEC did compare the exterior drainage
basin size and time to peak to the interior drainage values and found that the exterior drainage
area of 13.92 square miles and time to peak of 13.07 hours is much larger than the associated
‘ interior values. Also, as discussed in Sections 2.6.2.5 and 2.6.2.6 below, the ponding areas
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‘ were assessed for the two extreme conditions of 100-year flow depth in Scatter Wash and no
flow in Scatter Wash and the resulting ponding depths were not significantly different.

2.6.2.2 Hydrology
Peak Flows

The total interior drainage contributing drainage area was determined to be less than 160 acres
therefore the Rational Method was used to determine the peak flow rates. All of the interior
drainage basins were delineated using the elevation contours provided by FCDMC and ArcMap.
The flow length, area and elevation data was then entered into the Drainage Design
Management System for Windows (DDMSW) where the peak discharges were calculated
according to Chapter 3 of the Drainage Design Manual for Maricopa County, Hydrology
(DDMMC Hydrology).

Drainage sub-basin delineations, and land use are depicted on Figures 4a and 4b.

Drainage sub-basin delineations, flow paths and a graphical depiction of the contributing
drainage area to each identified pond are depicted on Figure 4b.

Drainage sub-basins are named according to the potential ponding area that they drain to (N1,
S1, S2 and S3), followed by the letter:

“D” for “direct” if the sub-basin drains directly to a potential ponding area (Example: Sub-basin
. S2-D1, drains directly (D) to Pond S2),

“O” for “overflow” if the area is intercepted by an existing depression (retention basin) prior to
overflowing to the potential ponding area (Example: Sub-basin N1-O1, drains first to a
stormwater retention basin that overflows (O) to Pond N1),

“SP” for “split” if a portion of the flow generated on the sub-basin can split towards a potential
ponding area (Example: Sub-basin S3-SP2, concentrates at the intersection of 35" Avenue and
Behrend Drive where flow splits (SP) south (out of the system) and also west towards Pond S3.

Drainage sub-basins with the prefix “NC” and sub-basin S3-O1 were delineated and later found
to be non-contributing areas. S3-O1 is not contributing because all runoff within the basin
boundaries is captured within multiple drywells and the large retention park area. AMEC
compared the available retention volume in the school ball fields to the volume generated on
site and found the fields to have sufficient volume to store the 100-year event and justify
removal of this area from the analysis at the levee.

The rational method peak flow rates calculated by DDMSW for select drainage basins are
tabulated below:

Table 2.6 - 1.0 — Peak Flows before any Flow Spit — 100-year

: Ligiiags e Of. Runoff Rainfall Intensity Peak Flow
Sub-basin Area Concentration ; :
; Coefficient (in/hr) (cfs)
(acres) (min)
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N1-O1 6.7 10 70 6.71 315
N1-D1 8.8 9 70 6.83 423
S1-D1 33 5 60 8.68 17.3
S2-D1 10.5 10 78 6.51 53.4
S3-SP2 20.9 15 70 5.42 79.1
S3-SP1 241 15 83 557 111.6
S3-D1 29.6 19 65 4.94 94.9

The DDMSW input and output files are included in Appendix I.
Runoff Volume

According to Chapter 3 of the DDM-Hydrology the rational method peak runoff volume can be
estimated as the rainfall depth converted to feet multiplied by the contributing drainage area in
acres and the rational method runoff coefficient.

The calculated rational method runoff volumes for select drainage basins are tabulated below:

Table 2.6 - 2.0 — Peak Runoff Volumes before any Flow Split— 100 year

; Drainage Runoff 100-year, 2-hour sl Runoff
Sub-basin Area ! : L Volume
Coefficient Rainfall Depth (in)

(acres) (acre-ft)
N1-O1 6.7 .70 2.55 1.00
N1-D1 8.8 .70 2.55 1.32
S1-D1 3.3 .60 2.55 0.42
S2-D1 10.5 .78 2.55 1.74
S3-SP2 20.9 .70 2.55 3.11
S3-SP1 24 1 .83 2.55 4.25
S3-D1 29.6 .65 2.55 4.09

2.6.2.3 Flow Attenuation at Existing Depressions (Retention Basins)

Four retention basins, within sub-basins S1-D1, S2-D1, N1-O1 and N1-D1, were identified by
field reconnaissance and by a review of available aerial photographs. The available retention
volume in each of these basins was calculated from the project topography.

The available storage volumes are tabulated below:

Table 2.6 - 3.0 — Available Retention Volume at Ponding Locations

B Available
Location Jielie
(acre-ft)
N1-O1 0.98
N1-D1 1.28*

Scatter Wash, North Levee and South Levee
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S1-D1 0.23
S2-D1 0.07
S3-D1 2.90**

*Note: Volume reported at N1-D1 is at the elevation of the overflow weir at the berm (EL. 1331.8)
*“*Note: Volume reported at $S3-D1 is at the elevation of the overflow weir on 39" Avenue (EL. 1335.9)

In order to determine the potential flow attenuation afforded by the existing retention areas, a
relationship between the peak flow and volume was required. AMEC utilized a triangular
hydrograph with the time to peak and peak flow established from the rational method hydrology
and the tailing/falling limb of the hydrograph modified so that the total volume of runoff would be
equal to the rational method volume listed in Table 2.6 — 2.0.

With the hydrographs established, the attenuated flows were calculated by determining the time
at which the storage volume of a certain retention basin was filled. The flow that corresponded
with this time was the new attenuated flow downstream unless the storage volume occurred on
the rising limb of the hydrograph, in which case, there would be no flow attenuation. Table 2.6 —
4.0 shows the attenuated flows used for analysis.

Table 2.6 — 4.0 Attenuated Flows at Ponding Locations

Peak Flow
Sub-basin | Peak Flow s fulsniaied
Upstream Flow
Flow
cfs cfs cfs
N1-O1 3156 - 5.0
N1-D1 42.3 47.3 23.7
S1-D1 173 - 12.6
S2-D1 53.4 66.0 66.0

The attenuated peak flow rate at sub-basin N1-D1 of 23.7 cfs was used in the final ponding
analysis at the north levee penetration near River Mile 0.892.

2.6.2.4 Determination of Flow Splits — Peak Flow Rate and Runoff Volume at South
Levee Penetration

Flow Splits to South Levee

Through a review of the project topography and aerial photography and as indicated during the
project field reconnaissance, AMEC identified several locations where flow could split south and
away from the south levee embankment. The District collected field survey at the potential split
locations. The field survey data is included in Appendix C.

The potential split locations are located along Behrend Drive at the intersections with 35"
Avenue, 37" Avenue, 37" Drive and 38" Ave. These locations are depicted graphically on
Figures 5a and 5b.
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’ AMEC performed a split flow analysis at each location. The calculations and split flow
assumptions are provided in Appendix I.

Peak Flow Rates at South Levee

AMEC used the results of the split flow analysis to determine a total composite flow area that
reports to the south levee penetration. The estimated total composite drainage area was then
used to determine the rational method peak flow rate at the levee penetration. A new travel
path was estimated that runs from the east limit to basin S3-SP2 and through S3-SP1 and S3-
D1 to the levee penetration. A composite runoff coefficient was estimated from the land use
percentages resulting from the flow splits.

The results of the split flow analysis to determine the total contributing drainage area and
composite runoff coefficient are tabulated below:

Table 2.6 — 5.0 Composite DDMSW Inputs

NAME iasin Contribl:ting Contributing Total L A Usa Araa 13:: c
rea Area % Area Area Code
% ac

S3-SP2 20.86 28.4% 5.92 5.92 100 5.92 140 | 0.70
S3-SP1 24.14 31.5% 2 60 13.53 90 6.84 160 | 0.82
S3-SP1 ' ' ' ' 10 0.76 520 | 0.95
‘ S3-D1 50 | 14.79 | 130 | 0.60
S3-D1 29.57 100.0% 29.57 43.10 25 7.39 140 | 0.70
S3-D1 25 7.39 730 | 0.70
S2-D1 20 2.11 530 | 0.95
S2-D1 10.53 100.0% 10.53 53.63 30 3.16 220 | 0.95
S2-D1 50 5.27 130 | 0.60
S1-D1 3.32 73.0% 2.42 56.05 100 2.42 130 | 0.60
Totals / Composite | 88.42 56.05 56.05 0.70

*Land Use Code List: 130-Large Lot Residential; 140-Medium Lot Residential; 160-Very Small Lot
Residential; 220-Neighborhood Commercial; 520-Educational; 530-Institutional; 730-Passive Open Space

The resulting peak flow rate at the south levee penetration (DDMSW sub-basin SO.PEN) is 148
cfs and has a time of concentration of 30 minutes (0.50 hours).

The total incoming runoff volume at the south levee penetration was determined by the rational
method to be 8.33 acre-feet (V = C * P/12 * A; V =0.70 * (2.55 in / 12 in) * 56.05 acres). The
current available pond volume may not be able to accommodate the incoming runoff volume.

2.6.2.5 Ponding Area Delineation — North Levee

By review of the project topography it was determined that the ponding depth at the North levee
penetration will be controlled by both the capacity of the culvert and the depth over which flow
' could escape over a high point “weir” in the embankment and travel west away from the

Scatter Wash, North Levee and South Levee
Maricopa County, Arizona July 21, 2014 Page 21




Levee Certification Report ame‘

Scatter Wash Levees ID # 1901064146 & 1901064147

penetration. Since the head will be a function of the concurrent capacity of both the culvert and
weir, AMEC determined that the worst case for ponding would be the condition in which no flow
is allowed through the culvert.

As described in Section 2.6.2.3, the drainage areas that contribute flow to the retention basin
are basins N1-O1 and N1-D1. These two basins are comprised of the small residential
development to the north of Scatter Wash. As discussed above, the flap gate to the culvert was
assumed closed.

An attenuated discharge of 23.7 cfs (see Table 2.6 - 4 .0) and a weir coefficient of 2.5 was used
in software program Hydraulic Toolbox to calculate the weir depth. The weir geometry was
estimated from the project topography with a crest elevation of 1331.75. The ponding elevation
was calculated as the weir elevation plus the calculated head required to pass the attenuated
discharge.

As depicted on Figure 6, the ponding elevation at the north levee is 1332.1 ft and does not
inundate any structures. The flow that passes over the weir will travel west into an adjacent
retention basin and likely then overtop, continuing westward before being carried away from the
levee in subdivision street right of way with an ultimate outfall to Scatter Wash west of 43"
Avenue.

Basin Drain Time Calculation

The time required to drain the north pond was calculated with the following assumptions:

e The volume to be drained is equal to the volume stored between the overflow weir
elevation (1331.75) and the invert of the pipe culvert at the levee (1329.88). This
ignores the volume stored in the subdivision retention basin below the invert of the pipe
culvert through the levee. This is an appropriate assumption since the volume stored
below the pipe invert elevation does not directly pond against the levee embankment.

e The flow in Scatter Wash has receded so that there is no tailwater on the pipe for culvert
calculations.

e The average discharge capacity through the pipe can be estimated as the discharge
capacity half way between the overflow and pipe invert elevation.

e The drain time is calculated as the volume to be drained divided by the average
discharge rate.

Drain time calculations are included in Appendix | and the result is reported in Table 2.6 — 6.0.
2.6.2.6 South Levee Ponding Areas

As depicted on Figure 6, the low top of levee elevation adjacent to the south penetration is
approximately 1336.5; there is a grade break in 39" Avenue with an elevation, based on survey
data, of about 1335.9 beyond which ponded water will flow south and out of the ponding area.
The invert elevation of the dual 24 inch pipes is 1331.29 on the inlet side.
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‘ The ponding at the south levee penetration was determined for two flow conditions including:

1. 100-year CWSEL in Scatter Wash.
2. No flow in Scatter Wash

A 100-year computed water surface elevation of 1333.20 was interpolated from the HEC-RAS
model between Stations 0.892 and 0.932 and was used as the tail-water elevation for the
culvert calculations for condition 1.

By analyzing both conditions the sensitivity of the final ponding elevation to the tail-water
condition could be determined.

AMEC analyzed the system to account for the reservoir routing that is occurring at this location.
The methodology for flood routing through detention facilities described in Section 8.8 of the
Drainage Design Manual for Maricopa County, Volume I, Hydraulics (1996) was used to
estimate the ponding elevation at the structure. This previous version of the DDM-Hydraulics
was referenced as the detailed reservoir routing procedure is not covered in the 2013 edition.

A stage outflow curve was estimated for the culverts using HY-8 and the capacity of the
overflow weir at 39" Avenue was calculated with the software program Hydraulic Toolbox.

The stage storage data was estimated from the project topography supplemented with project
specific ground survey. A storage-outflow function was calculated and used to graphically
estimate the outflow from the reservoir given inflow and storage data over a specified time step
(5 minutes). The result of the analysis shows that a maximum stage of about 1336.0 will occur

. in the ponding area for condition 1 and a maximum stage of about 1136.0 for condition 2,
suggesting that the final ponding elevation is not significantly affected by the flow condition in
Scatter Wash but rather is controlled by the relationship of available storage, overflow south
along 39" Avenue and to a lesser extent the capacity of the culverts.

Stage-storage curves, HY-8 Culvert Analysis and Hydraulic Toolbox output files and the
reservoir routing calculations are included in Appendix I.

Basin Drain Time Calculation

The time required to drain the south pond was calculated with the following assumptions:

e The volume to be drained is equal to the volume stored between the overflow weir
elevation (1335.9) and the invert of the pipe culvert at the levee (1331.29).

e The flow in Scatter Wash has receded so that there is no tailwater on the pipe for culvert
calculations.

e The average discharge capacity through the pipe can be estimated as the discharge
capacity half way between the overflow and pipe invert elevation.

e The drain time is calculated as the volume to be drained divided by the average
discharge rate.
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‘ Drain time calculations are included in Appendix | and the result is reported in Table 2.6 — 6.0.
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‘ 2.6.3 (B)(6) Interior Drainage - Determination

Per FEMA criteria, interior ponding areas with an average depth of greater than 1 foot must be
mapped. The average ponding elevation was calculated as the stored volume divided by the
corresponding pond surface area. Both storage volume and surface area were calculated from
the project DEM described in Section 1.3.1.2 of this report.

As summarized in Table 2.6 — 6.0 below, one location (pond N1-D1) results in an average
ponding depth greater than 1 foot. The pond at N1-D1 has been delineated, on Figure 6, as part
of this project. Ponding data for Pond S3-D1 is also depicted on Figure 6 to provide supporting
documentation for the discussion provided in Section 2.1.3 of this report.

Table 2.6 — 6.0 Critical Pond Statistics

Water Approximate | Pond
Pond Surface | Stored | Surface | Maximum | Average Drain
Name Pond Location Area | Volume | Elevation | Depth Depth Time
hrs
acre acre-ft ft ft ft
N1-D1 North of North Levee Outlet 0.57 1.49 1332.1 4.3 2.63 1.9
S1-D1 | Northernmost pond that overflows to S2 0.28 0.23 1338.9 1.2 0.82 N/C
S2-D1 | North of S3 and captures overflow from S1 0.17 0.07 1337.2 0.8 0.41 N/C
S3-D1 | South of South Levee Outlet 3.91 3.27 1336.0 4.7 0.84 1.1
.Note: N/C = not calculated.
2.7 Design Criteria - Section 65.10(B)(7) Other Design Criteria

2.71 (B)(7) Other Design Criteria - Criteria

In unique situations, such as those where the levee system has relatively high vulnerability,
FEMA may require that other design criteria and analysis be submitted to show that the levees
provide adequate protection. In such situations, sound engineering practice will be the standard
on which FEMA will base its determinations. FEMA also will provide the rationale for requiring
this additional information.

There are no known unique conditions at the Scatter Wash Levee system.
2.8 Operations Plan and Criteria - Section 65.10(C)
2.8.1 Operations Plan and Criteria — Criteria

For a levee system to be recognized, the operational criteria must be as described below. All

devices or mechanical systems for internal drainage, whether manual or automatic, must be

operated in accordance with an officially adopted operation manual, a copy of which must be

provided to FEMA by the operator when levee or drainage system recognition is being sought or

when the manual for a previously recognized system is revised in any manner. All operations

must be under the jurisdiction of a Federal or State agency, an agency created by Federal or
‘ State law, or an agency of a community participating in the NFIP.
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(C)(1) Closures
Operations Plans for closure must include the following:

e Documentation of the flood warning system, under the jurisdiction of Federal, State, or
community officials, that will be used to trigger emergency operations activities and
demonstration that sufficient flood warning time exists for the completed operation of all
closure structures, including necessary sealing, before floodwaters reach the base of the
closure;

e A formal plan of operation, including specific actions and assignments of responsibility
by individual name or title; and

e Provision for periodic operation, at not less than 1-year intervals, of the closure
structure(s) for testing and training purposes.

(C)(2) Interior Drainage Systems

Interior drainage systems associated with levee systems usually include storage areas, gravity
outlets, pumping stations, or a combination thereof. FEMA will recognize these drainage
systems on NFIP maps for flood protection purposes only if the following minimum criteria are
included in the operation plan:

e Documentation of the flood warning system, under the jurisdiction of Federal, State, or
community officials, that will be used to trigger emergency operation activities and
demonstration that sufficient flood warning time exists to permit activation of mechanized
portions of the drainage system;

e A formal plan of operation, including specific actions and assignments of responsibility
by individual name or title;

e Provision for manual backup of the activation of automatic systems; and

e Provisions for periodic inspection of interior systems and periodic operation of any
mechanized portions for testing and training purposes; no more than 1 year shall elapse
between either the inspections or the operations.

(C)(3) Other Operations Plans and Criteria

FEMA may require other operating plans and criteria to ensure that adequate protection is
provided in specific situations. In such cases, sound emergency management practice will be
the standard upon which FEMA determinations will be based.
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. 2.8.2 Operations Plan and Criteria — Analysis

The Scatter Wash Levees are operated and maintained by the Flood Control District of

Maricopa County. The District’'s standards for operations are outlined in the document titled,
| Standard Operating Procedures (SOP’s), Deficiency Levels, Maintenance Standards, and
| Standard Drawings (Included in Appendix J).

¢ Flood Warning: the Flood Control District has installed, operates and maintains a robust
system of both stream and rainfall gages to provide real time rainfall data. The nearest
rain gage is about 1 mile away at the Adobe Dam (FCDMC ALERT Station #5535);
however this gage is not within the Scatter Wash watershed. The nearest rain gage in
the project watershed is at Deer Valley Airport (FCDMC ALERT Station #5550) about
4.5 miles north east of the project. It should be noted that none of the closure devices
on the levee structure require manual operation.

¢ A formal operations plan including specific actions and assignments of responsibility for
emergency flood emergencies is documented as SOP #18 in the above referenced
document.

e Periodic operation of the levee closures and interior drainage structures is documented
as SOP #9 of the above referenced document. According to District maintenance staff
the Scatter Wash Levee interior drainage structures are inspected quarterly, with written
reports prepared for each levee visit. Any restrictive debris is removed immediately at

' the time of inspection. If large debris, such as excessive weeds and sediment is
identified then a work order for removal is immediately initiated.

2.8.3 Operations Plan and Criteria — Determination

Based on a review of the available operations plan for the Scatter Wash Levee, there is
reasonable certainty that the evaluated portions of the Scatter Wash Levees meet or exceed the
FEMA's 44 CFR 65.10 requirements.

29 Maintenance Plans and Criteria - Section 65.10(D)
2.91 Maintenance Plans and Criteria — Criteria

For a levee system to be recognized as providing protection from the base flood, the following
maintenance criteria must be met:

e levee systems must be maintained in accordance with an officially adopted
maintenance plan, and a copy of this plan must be provided to FEMA by the owner of
the levee system when recognition is being sought or when the plan for a previously
recognized system is revised in any manner.

e All maintenance activities must be under the jurisdiction of a(n);

o Federal or State Agency;
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‘ o Agency created by Federal or State law; or

o Agency of a community participating in the NFIP that must assume ultimate
responsibility for maintenance.

e The maintenance plan must document the formal procedure that ensures that the
stability, height, and overall integrity of the levee and its associated structures and
systems are maintained.

e At a minimum, the maintenance plan shall specify:
o Maintenance activities to be performed;
o Frequency of their performance; and
o Person by name or title responsible for their performance.
2.9.2 Maintenance Plan and Criteria — Analysis

The Scatter Wash Levees are operated and maintained by the Flood Control District of
Maricopa County. The District's standards for operations are outlined in the document titled,
Standard Operating Procedures (SOP’s), Deficiency Levels, Maintenance Standards, and
Standard Drawings (Included in Appendix J).

‘ e Periodic inspection requirements are documented as SOP #9 of the above referenced
document. The Scatter Wash Levee is slated for annual inspection.

¢ Maintenance standards specific to County owned levee systems are documented in the
Deficiency and Maintenance Standards, Section |l of the above referenced document.
Section #13 levees lists the following specific maintenance requirements: Operations
and Maintenance Division Section Number 13 “Levees”.  Specific maintenance
requirements include:

o General right-of-way

= Removal of trash and debris,

= Repair of fencing damage,

= Rodent (burrowing animal) control.
o Concrete/soil cement structures

= Repair of structural damage,

= Repair of erosion damage,

» Repair of damaged facing,
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. = Graffiti removal.

o Earthen Levee

= Repair of rilling erosion,
= Re-grading (back to design elevations) or access roads and crest,
= Re-installing missing or displaced slope protection.
o Removal of deep rooted vegetation
o Document transverse or longitudinal cracks.
e Annual inspection reports are included in Appendix J.
293 Operations Plan and Criteria — Determination
Based on a review of the available maintenance plan for the Scatter Wash Levee, there is

reasonable certainty that the evaluated portions of the Scatter Wash Levees meet or exceed the
FEMA's 44 CFR 65.10 requirements.
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3.0 TITLE 44 CFR 65.10 COMPLIANCE EVALUATION SCATTER WASH LEVEE -
CERTIFICATION STATEMENT

3.1 Certification

(E) Certification requirements.
Data submitted to support that a given levee system complies with the structural
requirements set forth in paragraphs (b)(1) through (7) of this section must be certified
by a registered professional engineer. Also, certified as-built plans of the levee must be
submitted. Certifications are subject to the definition given at § 65.2 of this subchapter.
In lieu of these structural requirements, a Federal agency with responsibility for levee
design may certify that the levee has been adequately designed and constructed to
provide protection against the base flood.

Certification for the Levee System has been evaluated per the requirements of 44 CFR § 65.10.
For the purpose of this levee assessment report and certification documentation, the term
certification is subject to the definition given in 44 CFR Section 65.2 of the NFIP regulations, as
follows:

§ 65.2 Definitions.

(b) For the purpose of this part. A certification by a registered professional
engineer or other party does not constitute a warranty or guarantee of
performance, expressed or implied. Certification of data is a statement that the data is
accurate to the best of the certifier's knowledge. Certification of analyses is a statement
that the analyses have been performed correctly and in accordance with sound
engineering practices. Certification of structural works is a statement that the works are
designed in accordance with sound engineering practices to provide protection from the
base flood. Certification of "as built" conditions is a statement that the structure(s) has
been built according to the plans being certified, is in place, and is fully functioning.

(c) For the purposes of this part, "reasonably safe from flooding" means base flood
waters will not inundate the land or damage structures to be removed from the Special
Flood Hazard Area (SFHA) and that any subsurface waters related to the base flood
will not damage existing or proposed buildings.”
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The Scatter Wash Levees are identified in Figure 1 and described in Section 1.0 of this report.
AMEC has evaluated the levee system as shown in Figure 1 for compliance with the
requirements in 44 CFR Section 65.10 of the NFIP regulations, as follows:

44 CFR 65.10 Appears Appears Not ?
Criteria Compliant | Noncompliant | Applicable RefvaksiBoporcoction
Interior drainage can pond to
Freeboard X within 0.5 feet of the levee
crest. / Sections 2.1 and 2.6.
Closures X Section 2.2
Recommend improvements
E:\;i):cnt:;n;ent X near River Mile 0.919. /
Section 2.3
Embankment and y )
Esundation Stability X Section 2.4 and Appendix H
Settlement X Section 2.5 and Appendix H
Interior Drainage X Section 2.6
Operation Plans X Section 2.8
Maintenance Plans X Section 2.9

Note: Freeboard Compliance Evaluation is based upon the detailed HEC-RAS

The certifications are valid as of the signed date of the certification. These certifications do not
constitute a warranty or guarantee of performance, expressed or implied, of the levee system.
Furthermore, it should be noted that these certifications are a snapshot in time of the overall
condition of the levee system. Levee systems are dynamic in nature and change over time, due
to changing weather patterns, land use, runoff events, design life, acts of vandalism, authorized
or unauthorized modifications, and operations and maintenance practices; none of which can be
controlled by AMEC. Therefore, this certification under the definitions of Section 65.2 is simply
a statement that the levee systems meets or does not meet the requirements of Section 65.10
as of the date of the certification signatures. Any future use of this certification documentation
may require an assessment by a registered professional engineer to determine whether all or
portions of this certification are still valid.
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DEPARTMENT OF HOMELAND SECURITY
FEDERAL EMERGENCY MANAGEMENT AGENCY 0.M.B. NO. 1660-0016

RIVERINE STRUCTURES FORM P e P

PAPERWORK BURDEN DISCLOSURE NOTICE
Public reporting burden for this form is estimated to average 7 hours per response. The burden estimate includes the time for reviewing
instructions, searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the form. You
are not required to respond to this collection of information unless a valid OMB control number appears in the upper right corner of this form. Send
comments regarding the accuracy of the burden estimate and any suggestions for reducing this burden to: Information Collections Management,
Department of Homeland Security, Federal Emergency Management Agency, 1800 South Bell Street, Arlington, VA 20598-3005, Paperwork

Reduction Project (1660-0016). Submission of the form is required to obtain or retain benefits under the National Flood Insurance Program. Please
do not send your completed survey to the above address.

PRIVACY ACT STATEMENT

AUTHORITY: The National Flood Insurance Act of 1968, Public Law 90-448, as amended by the Flood Disaster Protection Act of 1973, Public Law
93-234.

PRINCIPAL PURPOSE(S): This information is being collected for the purpose of determining an applicant's eligibility to request changes to National
Flood Insurance Program (NFIP) Flood Insurance Rate Maps (FIRM).

ROUTINE USE(S): The information on this form may be disclosed as generally permitted under 5 U.S.C § 552a(b) of the Privacy Act of 1974, as
amended. This includes using this information as necessary and authorized by the routine uses published in DHS/FEMA/NFIP/LOMA-1 National
Flood Insurance Program; Letter of Map Amendment (LOMA) February 15, 2006, 71 FR 7990.

DISCLOSURE: The disclosure of information on this form is voluntary; however, failure to provide the information requested may delay or prevent
FEMA from processing a determination regarding a requested change to a NFIP Flood Insurance Rate Maps (FIRM).

Flooding Source: ~ Scatter Wash

Note: Fill out one form for each flooding source studied.

A. GENERAL

Complete the appropriate section(s) for each Structure listed below:
Channelization complete Section B
complete Section C
...complete Section D
complete Section E
complete Section F (if required)

Description of Modeled Structure

1. Name of Structure: Scatter Wash North Levee PAL ID#1901064146

Type (check one): [] channelization [] Bridge/Culvert Levee/Floodwall [] pam

Location of Structure: T rom Loop 101 Highway south and west to about 0.4 miles upstream of 43rd. Avenue (total length of about 0.33 mi.)

Downstream Limit/Cross Section: 0.892

Upstream Limit/Cross Section: 1.198

2. Name of Structure:

Type (check one): [:| Channelization |:| Bridge/Culvert I:] Levee/Floodwall [] pam

Location of Structure:

Downstream Limit/Cross Section:

Upstream Limit/Cross Section:

3. Name of Structure:

Type (check one): [] channelization [ ] Bridge/Culvert [] LeveelFloodwall [] bam

Location of Structure:

Downstream Limit/Cross Section:

Upstream Limit/Cross Section:

NOTE: FOR MORE STRUCTURES, ATTACH ADDITIONAL PAGES AS NEEDED.

FEMA Form 086-0-27B, (2/2011) Previously FEMA Form 81-89B MT-2 Form 3 Page 1 of 9




B. CHANNELIZATION

Flooding Source: SECTION IS NOT APPLICABLE

Name of Structure:

1. Hydraulic Considerations

The channel was designed to carry (cfs) and/or the -year flood.
The design elevation in the channel is based on (check one):

(] Subcritical flow [Ccritical flow [] Super critical flow [ ] Energy grade line

If there is the potential for a hydraulic jump at the following locations, check all that apply and attach an explanation of how the hydraulic
jump is controlled without affecting the stability of the channel.

(] Inlet to channel [Joutlet of channel [] At Drop Structures  [_] At Transitions
l:] Other locations (specify):

2. Channel Design Plans

Attach the plans of the channelization certified by a registered professional engineer, as described in the instructions.

3. Accessory Structures

The Channelization includes (check one):

[:l Levees [Attach Section (E Levee/Floodwall)] E] Drop structures D Super elevated sections

[] Transitions in cross sectional geometry I:] Debris basin/design basin [Attach Section D (Dam/Basin)] D Energy dissipater

E] Weir [:] Other (describe):

4. Sediment Transport Considerations

Are the hydraulics of the channel affected by sediment transport? [JYes [No

If Yes, then fill out Section F (Sediment Transport). If No, then attach your explanation for why sediment transport was not considered.

C. BRIDGE/CULVERT

Name of Structure:

1. This revision reflects (check one):
[] Bridge/culvert not modeled in the FIS
D Modified bridge/culvert previously modeled in the FIS
D New analysis of bridge/culvert previously modeled in the FIS
. Hydraulic model used to analyze the structure (e.g., HEC-2 with special bridge routine, WSPRO, HY8):

If different hydraulic analysis for the flooding source, justify why the hydraulic analysis used for the flooding source could not analyze
the structures. Attach justification.

. Attach plans of the structures certified by a registered professional engineer. The plan detail and information should include the following
(check the information that has been provided):

[] pimensions (height, width, span, radius, length) [] Distance Between Cross Sections
E] Shape (culverts only) I:] Erosion Protection

[] Material D Low Chord Elevations - Upstream and Downstream

2 ’ D Top of Road Elevations - Upstream and Downstream
|:| Beveling or Rounding

] wing Wall Angle
[] Skew Angle

D Structure Invert Elevations - Upstream and Downstream
D Stream Invert Elevation - Upstream and Downstream
D Cross-Section Locations
4. Sediment Transport Considerations

Are the hydraulics of the structure affected by sediment transport? [(Jyes [JNo

If Yes, then fill out Section F (Sediment Transport) of Form 3. If no, then attach an explanation.

FEMA Form 086-0-27B, (2/2011) Previously FEMA Form 81-89B MT-2 Form 3 Page 2 of 9




D. DAM/BASIN

Flooding Source: SECTION IS NOT APPLICABLE

Name of Structure:

1. This request is for (check one): [] Existing dam/basin D New dam [:] Modification of existing dam/basin

2. The dam/basin was designed by (check one): |:] Federal agency [] State agency EI Private organization [] Local government agency

Name of the agency or organization:

3. The dam was permitted as ( check one): [] Federal Dam [:] State Dam

Provide the permit or identification number (ID) for the dam and the appropriate permitting agency or organization

Permit or ID number Permit Agency or Organization:

[:l Local Government Dam [:l Private Dam
Provide related drawings, specifications and supporting design information.
4. Does the project involve revised hydrology? [:l Yes [:I No
If Yes, complete the Riverine Hydrology & Hydraulics Form (Form 2)
Was the dam/basin designed using critical duration storm? (Must account for the maximum volume of runoff)
|:| Yes, provide supporting documents with your completed Form 2.
D No, provide written explanation and justification for not using the critical duration storm.
. Does the submittal include debris/sediment yield analysis? D Yes [] No
If Yes, then fill out Section F (Sediment Transport). If No, then attach your explanation for why debris/sediment analysis was not considered?
. Does the Base Flood Elevation behind the dam/basin or downstream of the dam/basin change? [:I Yes l:] No
If Yes, complete the Riverine Hydrology & Hydraulics Form (Form 2) and complete the table below.

Stillwater Elevation Behind the Dam/Basin
FEQUENCY (% annual chance) FIS

REVISED
10-year (10%)

50-year (2%)

100-year (1%)

500-year (0.2%)

Normal Pool Elevation

. Please attach a copy of the formal Operation and Maintenance Plan.

E. LEVEE/FLOODWALL

. System Elements

a. This Levee/Floodwall analysis is based on (check one): upgrading of an a newl reanalysis of an

y
[] existing levee/ [] constructed levee/ existing levee/
; ) floodwall system floodwall system floodwall system
b. Levee elements and locations are (check one):

earthen embankment, dike, berm, etc. Station0.892 o0 1.198

D structural floodwall Station to

l:] other (describe): Station to

c. Structural Type (check one): l:] monolithic cast-in place reinforced concrete |:| reinforced concrete masonry block I:] sheet piling
other (describe): Earth protected by concrete or riprap.

d. Has the levee/floodwall system been certified by a Federal agency to provide protection from the base flood? [:] Yes No
If Yes, by which agency?

e. Attach certified drawings containing the following information (indicate drawing sheet numbers):
1. Plan of the levee embankment and floodwall structures Sheet Numbers See Attached
2. A profile of the levee/floodwall system showing the Base Flood Elevation (BFE), levee

and/or wall crest and foundation, and closure locations for the total levee system. Sheet Numbers ~ See Attached

3. A profile of the BFE, closure opening outlet and inlet invert elevations, type and size
of opening, and kind of closure.

Sheet Numbers ~ See Attached

FEMA Form 086-0-27B, (2/2011) Previously FEMA Form 81-89B MT-2 Form 3 Page 3 of 9




System Elements (continued) E. LEVEE/FLOODWALL (continued)

4. A layout detail for the embankment protection measures. Sheet Numbers

5. Location, layout, and size and shape of the levee embankment features, foundation treatment,

floodwall structure, closure structures, and pump stations. Sheet Numbers

2. Freeboard

a. The minimum freeboard provided above the BFE is:

3.6 feet near river mile 0.91, See Freeboard Profile in Appendix E of Report.

Riverine

3.0 feet or more at the downstream end and throughout

Yes [ ]No
Yes [ ]No
Yes [ ]No

3.5 feet or more at the upstream end

4.0 feet within 100 feet upstream of all structures and/or constrictions

Coastal

1.0 foot above the height of the one percent wave associated with the 1%-annual-
chance stillwater surge elevation or maximum wave runup (whichever is greater)

[Jyes []No
D Yes E] No

Please note, occasionally exceptions are made to the minimum freeboard requirement. If an exception is requested, attach documentation
addressing paragraph 65.10(b)(1)(ii) of the NFIP Regulations.

2.0 feet above the 1%-annual-chance stillwater surge elevation

If No is answered to any of the above, please attach an explanation.

[ Yes No

If Yes, provide ice-jam analysis profile and evidence that the minimum freeboard discussed above still exists.

b. Is there an indication from historical records that ice-jamming can affect the BFE?

3. Closures

a. Opening through the levee system (check one): exists [:I does not exist

If opening exists, list all closures:

' Highest Elevation for

Channel Station

Left or Right Bank

Opening Type

Opening Invert

Type of Closure Device

0.893 (377+00)

Right - North Levee

18" RCP

1329.88

Flap Gate

Left - South Levee

2-24"RCP

1331.29

2 Flap Gates

0.920 (378+55)

(Extend table on an added sheet as needed and reference)

Note: Geotechnical and geologic data
In addition to the required detailed analysis reports, data obtained during field and laboratory investigations and used in the design analysis
for the following system features should be submitted in a tabulated summary form. (Reference U.S. Army Corps of Engineers (USACE)
EM-1110-2-1906 Form 2086.)

4. Embankment Protection

a. The maximum levee slope land side is: @riprap 3.4:1, @concrete 3:1

b. The maximum levee slope flood side is: @riprap 1.1:1, @concrete 2:1

c. The range of velocities along the levee during the base flood is: 4.0 (min.) to 8.1
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E. LEVEE/FLOODWALL (continued)

d. Embankment material is protected by (describe what kind):Reinforced Concrete and Stone Riprap

e. Riprap Design Parameters (check one): I:] Velocity Tractive stress
Attach references

o Curve of Stone Riprap

" . Depth of Toedown
Straight  |Pigo [Pso Thickness :

Reach Sideslope Velocity

Sta 0.892 (South) to 0.932 (South) |1.1:1 4 43 Straight 24 |12 |18 75

Sta 0.892 (North) to 0.992 (North) B . 43 Straight 24 12 18 8.0

Sta 0.932 (South) to 1.156 (South) [2:1 3.50 5.0 Curve Concrete 8.5

Sta 0.992 (North) to 1.156 (North) |2:1 3.50 5.0 Curve Concrete 85

Sta 1.156 (South) to 1.198 (South) |2:1 4.83 8.1 Straight Concrete 10

Sta 1.156 (North) to 1.198 (North) |2:1 4.83 8.1 Straight Concrete 10

(Extend table on an added sheet as needed and reference each entry)
f. Is a bedding/filter analysis and design attached? [JYes [XINo

g. Describe the analysis used for other kinds of protection used (include copies of the design analysis):

See shear stress and scour depth analysis is included in Section 2.3 of the report.

Attach engineering analysis to support construction plans.

5. Em kment and Foundation Stabili

a. ldentify locations and describe the basis for selection of critical location for analysis:

Four representative levee cross sections were selected for analysis along the north and south banks of the Scatter Wash. See attached table for
more information on basis for selection.

[X] Overall height: Sta.: See attached , height

Limiting foundation soil strength

Strength ¢ = See attached degrees, ¢ =

Slope: SS =See attached (h) to (v)

(Repeat as needed on an added sheet for additional locations)

b. Specify the embankment stability analysis methodology used (e.g., circular arc, sliding block, infinite slope, etc.):

The slopes were analyzed using the general limit equilibrium method that produces a circular failure surface.

c. Summary of stability analysis results:

Case Loading Conditions Critical Safety Factor ' Criteria Min.
End of construction 1.77 at South Levee Station 183+00 (Case 1B) 1.3
Sudden drawdown 1.12 at South Levee Station 183+00 (Case 2B) 1.0
Critical flood stage Not applicable 1.4
Steady seepage at flood stage 2.56 at South Levee Station 183+00 (Case 3A) 1.4
Earthquake (Case I) 1.61 at South Levee Station 183+00 (Case 4B) 1.0
(Reference: USACE EM-1110-2-1913 Table 6-1)
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E. LEVEE/FLOODWALL (continued)

5. Embankment and Foundation Stability (continued)

d. Was a seepage analysis for the embankment performed? Yes D No

If Yes, describe methodology used: SEEP/W was used to evaluate seepage under and through the levee for each section.

e. Was a seepage analysis for the foundation performed? Yes D No
f. Were uplift pressures at the embankment landside toe checked? Yes [:] No
g. Were seepage exit gradients checked for piping potential? Yes |:| No

h. The duration of the base flood hydrograph against the embankment is N/A hours.

Attach engineering analysis to support construction plans.

. Floodwall and Foundation Stability l//”_

a. Describe analysis submittal based on Code (check one): (] uBcC (1988) [] other (specify):

b. Stability analysis submitted provides for: [[]overturning [Isliding  ifnot, explain:

c. Loading included in the analysis were: Dlateral earth @ Pa=

[[Jsurcharge-Slope @ . [surface

psf, Pp =

psf
[wind @ Pw = psf

|:| Seepage (Uplift): [:] Earthquake @ Peq =

[]1%-annual-chance significant wave height ft.
D 1%-annual-chance significant wave period

d. Summary of Stability Analysis Results: Factors of Safety.
Itemize for each range in site layout dimension and loading condition limitation for each respective reach.

Criteria (Min) Sta [ To Sta To
Overturn Sliding Overturn Sliding Overturn Sliding
Dead & Wind 1.5 1.5
Dead & Soil 1.5 1.5

Dead, Soil, Flood, &
Impact 15 15

Loading Condition

Dead, Soil, & Seismic 1.3 13

(Ref: FEMA 114 Sept. 1986; USACE EM 1110-2-2502)
Note: (Extend table on an added sheet as needed and reference)

e. Foundation bearing strength for each soil type:

Bearing Pressure Sustained Load (psf) Short Term Load (psf)
Computed design maximum

Maximum allowable

f. Foundation scour protection [:] is, |:] is not provided. If provided, attach explanation and supporting documentation.
Attach engineering analysis to support construction plans.

7. Settlement

a. Has anticipated potential settlement been determined and incorporated into the specific construction elevations to maintain the established
freeboard margin? Yes []No

b. The computed range of settlement is 0.016
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E. LEVEE/FLOODWALL (continued)

7. Settlement (continued)

c. Settlement of the levee crest is determined to be primarily from: Foundation consolidation  [_] Embankment compression

[ ] other (describe):

d. Differential settlement of floodwalls |:] has D has not been accommodated in the structural design and construction.

Attach engineering analysis to support construction plans.

8. Interior Drainage

a. Specify size of each interior watershed:

Draining to pressure conduit: 15.5 acres

Draining to ponding area: Attached acres

. Relationships Established

Ponding elevation vs. storage Yes D No

Ponding elevation vs. gravity flow Yes []No
Differential head vs. gravity flow Yes D No

. The river flow duration curve is enclosed: |:| Yes No

. Specify the discharge capacity of the head pressure conduit:  21.2

. Which flooding conditions were analyzed?

* Gravity flow (Interior Watershed) Yes []No
* Common storm (River Watershed) Yes E] No
* Historical ponding probability Yes D No
* Coastal wave overtopping l:l Yes No

If No for any of the above, attach explanation.

f. Interior drainage has been analyzed based on joint probability of interior and exterior flooding and the capacities of pumping and outlet
facilities to provide the established level of flood protection. Yes [] No If No, attach explanation

g. The rate of seepage through the levee system for the base flood is N/A cfs

h. The length of levee system used to drive this seepage rate in item g: N/A ft.

i. Will pumping plants be used for interior drainage? D Yes No

If Yes, include the number of pumping plants: For each pumping plant, list:

Plant #1 Plant #2

The number of pumps

The ponding storage capacity

The maximum pumping rate

The maximum pumping head

The pumping starting elevation

The pumping stopping elevation

Is the discharge facility protected?

Is there a flood warning plan?

How much time is available between warning
and flooding?

Will the operation be automatic?
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E. LEVEE/FLOODWALL (continued)

8. Interior Drainage (continued)

If the pumps are electric, are there backup power sources? D Yes [:] No

(Reference: USACE EM-1110-2-3101, 3102, 3103, 3104 and 3105)

Include a copy of supporting documentation of data and analysis. Provide a map showing the flooded area and maximum ponding elevations for all
interior watersheds that result in flooding.

9. Other Design Criteria

a. The following items have been addressed as stated:
Liquefaction D is is not a problem
Hydrocompaction [:I is is not a problem

Heave differential movement due to soils of high shrink/swell D is is not a problem

b. For each of these problems, state the basic facts and corrective action taken:

Not Applicable

Attach supporting documentation.
c. If the levee/floodwall is new or enlarged, will the structure adversely impact flood levels and/or flow velocities flood side of the structure?
[(Jyes [INo Attach supporting documentation.
d. Sediment Transport Considerations:

Was sediment transport considered? [ | Yes No
If Yes, then fill out Section F (Sediment Transport). If No, then attach your explanation for why sediment transport was not considered.

10. Operational Plan and Criteria

a. Are the planned/installed works in full compliance with Part 65.10 of the NFIP regulations? Yes |:| No
b. Does the operation plan incorporate all the provisions for closure devices as required in Paragraph 65.10(c)(1) of the NFIP regulations?
Yes [ ] No

c. Does the operation plan incorporate all the provisions for interior drainage as required in Paragraph 65.10(c)(2) of the NFIP regulations?

Yes 1:] No If the answer is No to any to the above, please attach supporting documentation.

11. Maintenance Plan

a. Are the planned/installed works in full compliance with Part 65.10 of the NFIP regulations?

Yes [ ] No If No please attach supporting documentation.

12. Operations and Maintenance Plan

Please attach a copy of the formal Operations and Maintenance Plan for the levee/floodwall.
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CERTIFICATION OF THE LEVEE DOCUMENTATION

This certification is to be signed and sealed by a licensed registered professional engineer authorized by law to certify elevation information data,
hydrologic and hydraulic, and any other supporting information as per NFIP regulations paragraph 65.10(e) and as described in the MT-2 Forms
Instructions. All documents submitted in support of this request are correct to the best of my knowledge. | understand that any false statements may
be punishable by fine or imprisonment under Title 18 of the United States Code, Section 1001.

Alex Coronel 12-31-15

Certifier's Name License No. Expiration Date

AMEC Environment and Infrastructure 602-733-6000 1-602-733-6100

Company Name Telephone No. Fax No.

‘?,7/9, /‘2&/,4 alex.coronel@amec.com

Déte E-Mail Address

F. SEDIMENT TRANSPORT

Scatter Wash
PAL ID#1901064146

Flooding Source:

Name of Structure:

If there is any indication from historical records that sediment transport (including scour and deposition) can affect the Base Flood Elevation (BFE);
and/or base on the stream morphology, vegetative cover, development of the watershed and bank conditions, there is a potential for debris and
sediment transport (including scour and deposition) to affect the BFEs, then provide the following information along with the supporting
documentation:

Sediment load associated with the base flood discharge: Volume acre-feet
Debris load associated with the base flood discharge: Volume acre-feet
Sediment transport rate (percent concentration by volume)

Method used to estimate sediment transport:

Most sediment transport formulas are intended for a range of hydraulic conditions and sediment sizes; attach a detailed explanation for using the
selected method.

Method used to estimate scour and/or deposition:

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

Please note that bulked flows are used to evaluate the performance of a structure during the base flood; however, FEMA does not map BFEs based
on bulked flows.

If a sediment analysis has not been performed, an explanation as to why sediment transport (including scour and deposition) will not affect the
BFEs or structures must be provided.
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CERTIFICATION OF THE LEVEE DOCUMENTATION

This certification is to be signed and sealed by a licensed registered professional engineer authorized by law to certify elevation information data,
hydrologic and hydraulic, and any other supporting information as per NFIP regulations paragraph 65.10(e) and as described in the MT-2 Forms
Instructions. All documents submitted in support of this request are correct to the best of my knowledge. | understand that any false statements may
be punishable by fine or imprisonment under Title 18 of the United States Code, Section 1001.

Tony Freiman 12-31-14

License No. Expiration Date

Inﬁ{gggl;&w; A\ 602-733-6000 1-602-733-6100
| &7 23982 T

“~Gompany. Name, = Telephone No. Fax No.
FREIMAN

AMEC Environnf/

7/2(/20/‘7 tony.freiman@amec.com

Date E-Mail Address

F. SEDIMENT TRANSPORT

Scatter Wash
PAL ID#1901064146

Flooding Source:

Name of Structure:

If there is any indication from historical records that sediment transport (including scour and deposition) can affect the Base Flood Elevation (BFE);
and/or base on the stream morphology, vegetative cover, development of the watershed and bank conditions, there is a potential for debris and
sediment transport (including scour and deposition) to affect the BFEs, then provide the following information along with the supporting
documentation:

Sediment load associated with the base flood discharge: Volume acre-feet
Debris load associated with the base flood discharge: Volume acre-feet
Sediment transport rate (percent concentration by volume)

Method used to estimate sediment transport:

Most sediment transport formulas are intended for a range of hydraulic conditions and sediment sizes; attach a detailed explanation for using the
selected method.

Method used to estimate scour and/or deposition:

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

Please note that bulked flows are used to evaluate the performance of a structure during the base flood; however, FEMA does not map BFEs based
on bulked flows.

If a sediment analysis has not been performed, an explanation as to why sediment transport (including scour and deposition) will not affect the
BFEs or structures must be provided.
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DEPARTMENT OF HOMELAND SECURITY

FEDERAL EMERGENCY MANAGEMENT AGENCY c 0-_”"5-,__ Nt?- 15602'3";314
RIVERINE STRUCTURES FORM RS - Oualy &%
‘ PAPERWORK BURDEN DISCLOSURE NOTICE

Public reporting burden for this form is estimated to average 7 hours per response. The burden estimate includes the time for reviewing
instructions, searching existing data sources, gathering and maintaining the needed data, and completing, reviewing, and submitting the form. You
are not required to respond to this collection of information unless a valid OMB control number appears in the upper right corner of this form. Send
comments regarding the accuracy of the burden estimate and any suggestions for reducing this burden to: Information Collections Management,
Department of Homeland Security, Federal Emergency Management Agency, 1800 South Bell Street, Arlington, VA 20598-3005, Paperwork

Reduction Project (1660-0016). Submission of the form is required to obtain or retain benefits under the National Flood Insurance Program. Please
do not send your completed survey to the above address.

PRIVACY ACT STATEMENT

AUTHORITY: The National Flood Insurance Act of 1968, Public Law 90-448, as amended by the Flood Disaster Protection Act of 1973, Public Law
93-234.

PRINCIPAL PURPOSE(S): This information is being collected for the purpose of determining an applicant's eligibility to request changes to National
Flood Insurance Program (NFIP) Flood Insurance Rate Maps (FIRM).

ROUTINE USE(S): The information on this form may be disclosed as generally permitted under 5 U.S.C § 552a(b) of the Privacy Act of 1974, as

amended. This includes using this information as necessary and authorized by the routine uses published in DHS/FEMA/NFIP/LOMA-1 National
Flood Insurance Program; Letter of Map Amendment (LOMA) February 15, 2006, 71 FR 7990.

DISCLOSURE: The disclosure of information on this form is voluntary; however, failure to provide the information requested may delay or prevent
FEMA from processing a determination regarding a requested change to a NFIP Flood Insurance Rate Maps (FIRM).

Flooding Source: ~ Scatter Wash

Note: Fill out one form for each flooding source studied.

A. GENERAL

Complete the appropriate section(s) for each Structure listed below:
Channelization complete Section B
...complete Section C
...complete Section D
Levee/Floodwall ....complete Section E
Sediment Transport complete Section F (if required)

Description of Modeled Structure

1. Name of Structure: Scatter Wash South Levee PAL ID#1901064147

Type (check one): D Channelization E] Bridge/Culvert Levee/Floodwall [:l Dam

Location of Structure: From Loop 101 Highway south and west to about 0.4 miles upstream of 43rd. Avenue (total length of about 0.33 mi.)

Downstream Limit/Cross Section: 0.-892

Upstream Limit/Cross Section: 1.198

2. Name of Structure:

Type (check one): [] channelization [] sridge/Culvert [] Levee/Floodwall [] pam

Location of Structure:

Downstream Limit/Cross Section:

Upstream Limit/Cross Section:

3. Name of Structure:

Type (check one): E] Channelization D Bridge/Culvert D Levee/Floodwall ,:] Dam

Location of Structure:

Downstream Limit/Cross Section:

Upstream Limit/Cross Section:

NOTE: FOR MORE STRUCTURES, ATTACH ADDITIONAL PAGES AS NEEDED.
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B. CHANNELIZATION

Name of Structure:

1. Hydraulic Considerations

The channel was designed to carry (cfs) and/or the -year flood.

The design elevation in the channel is based on (check one):

(] Subcritical flow [critical flow (] Super critical flow [ ] Energy grade line

If there is the potential for a hydraulic jump at the following locations, check all that apply and attach an explanation of how the hydraulic
jump is controlled without affecting the stability of the channel.

[] Inlet to channel [Joutlet of channel [] At Drop Structures  [_] At Transitions

D Other locations (specify):

2. Channel Design Plans

Attach the plans of the channelization certified by a registered professional engineer, as described in the instructions.

3. Accessory Structures

The Channelization includes (check one):

D Levees [Attach Section (E Levee/Floodwall)] D Drop structures [:| Super elevated sections

|:| Transitions in cross sectional geometry D Debris basin/design basin [Attach Section D (Dam/Basin)] [:] Energy dissipater

|:| Weir D Other (describe):

4. Sediment Transport Considerations

Are the hydraulics of the channel affected by sediment transport? [Jyes [INo

If Yes, then fill out Section F (Sediment Transport). If No, then attach your explanation for why sediment transport was not considered.

C. BRIDGE/CULVERT
Flooding Source: SECTION IS NOT APPLICABLE

Name of Structure:

1. This revision reflects (check one):
D Bridge/culvert not modeled in the FIS
D Modified bridge/culvert previously modeled in the FIS
D New analysis of bridge/culvert previously modeled in the FIS

. Hydraulic model used to analyze the structure (e.g., HEC-2 with special bridge routine, WSPRO, HY8):
If different hydraulic analysis for the flooding source, justify why the hydraulic analysis used for the flooding source could not analyze
the structures. Attach justification.

. Attach plans of the structures certified by a registered professional engineer. The plan detail and information should include the following
(check the information that has been provided):

[] pimensions (height, width, span, radius, length) ] Distance Between Cross Sections
[] shape (culverts only) ] Erosion Protection
D Material [:] Low Chord Elevations - Upstream and Downstream

. . I:] Top of Road Elevations - Upstream and Downstream
D Beveling or Rounding

D Wing Wall Angle
[] skew Angle

|:] Structure Invert Elevations - Upstream and Downstream
|:] Stream Invert Elevation - Upstream and Downstream
|:| Cross-Section Locations
4. Sediment Transport Considerations

Are the hydraulics of the structure affected by sediment transport? []Jyes [ ] No

If Yes, then fill out Section F (Sediment Transport) of Form 3. If no, then attach an explanation.
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D. DAM/BASIN

Name of Structure:

1. This request is for (check one): I:l Existing dam/basin |:| New dam

[] Modification of existing dam/basin
2. The dam/basin was designed by (check one): [:I Federal agency

|:] State agency [] Private organization |:| Local government agency
Name of the agency or organization:

3. The dam was permitted as ( check one): |:| Federal Dam |:] State Dam

Provide the permit or identification number (ID) for the dam and the appropriate permitting agency or organization
Permit or ID number

Permit Agency or Organization:

[] Local Government Dam [ ] Private Dam
Provide related drawings, specifications and supporting design information.
4. Does the project involve revised hydrology? |:| Yes |:| No
If Yes, complete the Riverine Hydrology & Hydraulics Form (Form 2)
Was the dam/basin designed using critical duration storm? (Must account for the maximum volume of runoff)
D Yes, provide supporting documents with your completed Form 2.
[] No, provide written explanation and justification for not using the critical duration storm.
. Does the submittal include debris/sediment yield analysis? D Yes [] No
If Yes, then fill out Section F (Sediment Transport). If No, then attach your explanation for why debris/sediment analysis was not considered?

. Does the Base Flood Elevation behind the dam/basin or downstream of the dam/basin change? ] Yes [:] No

If Yes, complete the Riverine Hydrology & Hydraulics Form (Form 2) and complete the table below.

Stillwater Elevation Behind the Dam/Basin
FEQUENCY (% annual chance) FIS

REVISED
10-year (10%)

50-year (2%)

100-year (1%)

500-year (0.2%)

Normal Pool Elevation

7. Please attach a copy of the formal Operation and Maintenance Plan.

E. LEVEE/FLOODWALL

1. System Elements

a. This Levee/Floodwall analysis is based on (check one): upgrading of an a newl

y reanalysis of an
[] existing levee/ [] constructed levee/ existing levee/

. ) floodwall system floodwall system floodwall system
b. Levee elements and locations are (check one):

earthen embankment, dike, berm, etc. Station0.892 o 1.198

D structural floodwall Station to

E] other (describe): Station to

c. Structural Type (check one): [] monolithic cast-in place reinforced concrete D reinforced concrete masonry block |:| sheet piling
other (describe): Earth protected by concrete or riprap.

d. Has the levee/floodwall system been certified by a Federal agency to provide protection from the base flood?
If Yes, by which agency?

[] ves No

e. Attach certified drawings containing the following information (indicate drawing sheet numbers):

1. Plan of the levee embankment and floodwall structures

Sheet Numbers ~ See Attached
2. A profile of the levee/floodwall system showing the Base Flood Elevation (BFE), levee

and/or wall crest and foundation, and closure locations for the total levee system.

3. A profile of the BFE, closure opening outlet and inlet invert elevations, type and size
of opening, and kind of closure.

Sheet Numbers ~ See Attached

Sheet Numbers ~ See Attached
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System Elements (continued) E. LEVEE/FLOODWALL (continued)

4. A layout detail for the embankment protection measures. Sheet Numbers

5. Location, layout, and size and shape of the levee embankment features, foundation treatment,

floodwall structure, closure structures, and pump stations. Sheet Numbers

2. Freeboard

a. The minimum freeboard provided above the BFE is:

3.6 feet near river mile 0.91, See Freeboard Profile in Appendix E of Report.

Riverine

3.0 feet or more at the downstream end and throughout

Yes
Yes
Yes

[INo
|:|No
DNo

3.5 feet or more at the upstream end

4.0 feet within 100 feet upstream of all structures and/or constrictions

Coastal

1.0 foot above the height of the one percent wave associated with the 1%-annual-
chance stillwater surge elevation or maximum wave runup (whichever is greater)

D Yes [] No
DYes D No

Please note, occasionally exceptions are made to the minimum freeboard requirement. If an exception is requested, attach documentation
addressing paragraph 65.10(b)(1)(ii) of the NFIP Regulations.

2.0 feet above the 1%-annual-chance stillwater surge elevation

If No is answered to any of the above, please attach an explanation.

b. Is there an indication from historical records that ice-jamming can affect the BFE?

[] ves

If Yes, provide ice-jam analysis profile and evidence that the minimum freeboard discussed above still exists.

[X] No

3. Closures

a. Opening through the levee system (check one): exists D does not exist

If opening exists, list all closures:

Highest Elevation for

Channel Station

Left or Right Bank

Opening Type

Opening Invert

Type of Closure Device

0.893 (377+00)

Right - North Levee

18" RCP

1329.88

Flap Gate

0.920 (378+55)

Left - South Levee

2-24"RCP

1331.29

2 Flap Gates

(Extend table on an added sheet as needed and reference)

Note: Geotechnical and geologic data
In addition to the required detailed analysis reports, data obtained during field and laboratory investigations and used in the design analysis
for the following system features should be submitted in a tabulated summary form. (Reference U.S. Army Corps of Engineers (USACE)
EM-1110-2-1906 Form 2086.)

4. Embankment Protection

a. The maximum levee slope land side is: @riprap 3.4:1, @concrete 3:1

b. The maximum levee slope flood side is: @riprap 1.1:1, @concrete 2:1

c. The range of velocities along the levee during the base flood is: 4.0 (min.) to 8.1
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E. LEVEE/FLOODWALL (continued)

d. Embankment material is protected by (describe what kind):Reinforced Concrete and Stone Riprap

[] velocity Tractive stress

e. Riprap Design Parameters (check one):
Attach references

Reach

Sideslope

Flow
Depth

Velocity

Curve or
Straight

Di00

Stone Riprap

P50

Thickness

Depth of Toedown

Sta 0.892 (South) to

0.932 (South)

1:1:1

4.76

43

Straight

24

12

18

7.5

Sta 0.892 (North) to

0.992 (North)

4.76

4.3

Straight

24

12

18

8.0

Sta 0.932 (South) to

1.156 (South)

2:1

3.50

5.0

Curve

Concrete

8.5

Sta 0.992 (North)  to

1.156 (North)

2:1

3.50

5.0

Curve

Concrete

8.5

Sta 1.156 (South) to

1.198 (South)

21

4.83

8.1

Straight

Concrete

10

21

4.83

8.1

Straight

Concrete

10

Sta 1.156 (North) to 1.198 (North)

(Extend table on an added sheet as needed and reference each entry)

[JYes [X]No

g. Describe the analysis used for other kinds of protection used (include copies of the design analysis):

f. Is a bedding/filter analysis and design attached?

See shear stress and scour depth analysis is included in Section 2.3 of the report.

Attach engineering analysis to support construction plans.

5. Embankment and Foundation ili

a. ldentify locations and describe the basis for selection of critical location for analysis:

Four representative levee cross sections were selected for analysis along the north and south banks of the Scatter Wash. See attached table for
more information on basis for selection.

Overall height: Sta.: See attached

, height

Limiting foundation soil strength

Strength ¢ = See attached

degrees, ¢ =

Slope: SS =See attached (h) to v)

(Repeat as needed on an added sheet for additional locations)

b. Specify the embankment stability analysis methodology used (e.g., circular arc, sliding block, infinite slope, etc.):

The slopes were analyzed using the general limit equilibrium method that produces a circular failure surface.

c. Summary of stability analysis results:

Criteria Min.
1.3
1.0
1.4
1.4
1.0

Case Loading Conditions Critical Safety Factor
1.77 at South Levee Station 183+00 (Case 1B)
1.12 at South Levee Station 183+00 (Case 2B)
Not applicable

2.56 at South Levee Station 183+00 (Case 3A)

1.61 at South Levee Station 183+00 (Case 4B)

End of construction

Sudden drawdown

Critical flood stage

Steady seepage at flood stage
Earthquake (Case 1)
(Reference: USACE EM-1110-2-1913 Table 6-1)
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E. LEVEE/FLOODWALL (continued)

5. Embankment and Foundation Stability (continued)

d. Was a seepage analysis for the embankment performed? Yes D No

If Yes, describe methodology used: SEEP/W was used to evaluate seepage under and through the levee for each section.

e. Was a seepage analysis for the foundation performed? Yes [] No
f. Were uplift pressures at the embankment landside toe checked? Yes D No
g. Were seepage exit gradients checked for piping potential? Yes [:] No

h. The duration of the base flood hydrograph against the embankment is N/A hours.

Attach engineering analysis to support construction plans.

. Floodwall and Foundation Stability A//;}.

a. Describe analysis submittal based on Code (check one): D UBC (1988) [] Other (specify):

b. Stability analysis submitted provides for: []overturning [Jsiiding  if not, explain:

c. Loading included in the analysis were: [ Jiateral earth @ Pa=

[Isurcharge-Slope @ . [surface

E]Wlnd @Pw= psf

psf, Pp =
psf

D Seepage (Uplift): D Earthquake @ Peq =

[]1%-annual-chance significant wave height ft.
[:]1%-annual-chance significant wave period

d. Summary of Stability Analysis Results: Factors of Safety.
Iltemize for each range in site layout dimension and loading condition limitation for each respective reach.

Criteria (Min) Sta ' To Sta To
Overturn Sliding Overturn Sliding Overturn Sliding
Dead & Wind 1.5 1.5
Dead & Soil 1.5 1.6

Dead, Soil, Flood, &
Impact 1.5 1.5

Loading Condition

Dead, Soil, & Seismic 1.3 1.3

(Ref: FEMA 114 Sept. 1986; USACE EM 1110-2-2502)
Note: (Extend table on an added sheet as needed and reference)

e. Foundation bearing strength for each soil type:

Bearing Pressure Sustained Load (psf) Short Term Load (psf)
Computed design maximum

Maximum allowable

f. Foundation scour protection l:] is, [:] is not provided. If provided, attach explanation and supporting documentation.
Attach engineering analysis to support construction plans.

7. Settlement

a. Has anticipated potential settiement been determined and incorporated into the specific construction elevations to maintain the established
freeboard margin? Yes [ ] No

b. The computed range of settlement is 0.016
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E. LEVEE/FLOODWALL (continued)

7. Settlement (continued)

c. Settlement of the levee crest is determined to be primarily from: Foundation consolidation ~ [] Embankment compression

[] other (describe):

d. Differential settlement of floodwalls [:] has [___I has not been accommodated in the structural design and construction.

Attach engineering analysis to support construction plans.

8. Interior Drainage
a. Specify size of each interior watershed:
Draining to pressure conduit: 56.1 acres
Draining to ponding area: Attached acres
. Relationships Established
Ponding elevation vs. storage Yes [:J No

Ponding elevation vs. gravity flow Yes []No
Differential head vs. gravity flow Yes [ No

. The river flow duration curve is enclosed: ] Yes No

. Specify the discharge capacity of the head pressure conduit: 62.3

. Which flooding conditions were analyzed?

* Gravity flow (Interior Watershed) Yes []No
* Common storm (River Watershed) Yes |:| No
* Historical ponding probability Yes D No
* Coastal wave overtopping I:] Yes No

If No for any of the above, attach explanation.

f. Interior drainage has been analyzed based on joint probability of interior and exterior flooding and the capacities of pumping and outlet
facilities to provide the established level of flood protection. Yes D No If No, attach explanation

g. The rate of seepage through the levee system for the base flood is N/A cfs

h. The length of levee system used to drive this seepage rate in item g: N/A ft.

i. Will pumping plants be used for interior drainage? [:| Yes No

If Yes, include the number of pumping plants: For each pumping plant, list:

P]aﬂ1 Plant #27

The number of pumps

The ponding storage capacity

The maximum pumping rate

The maximum pumping head

The pumping starting elevation

The pumping stopping elevation

Is the discharge facility protected?

Is there a flood warning plan?

How much time is available between warning
and flooding?

Will the operation be automatic?
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E. LEVEE/FLOODWALL (continued)

8. Interior Drainage (continued)
If the pumps are electric, are there backup power sources? [Jyes [INo

(Reference: USACE EM-1110-2-3101, 3102, 3103, 3104 and 3105)

Include a copy of supporting documentation of data and analysis. Provide a map showing the flooded area and maximum ponding elevations for all
interior watersheds that result in flooding.

9. Other Design Criteria

a. The following items have been addressed as stated:
Liquefaction E] is is not a problem
Hydrocompaction [_] is is not a problem

Heave differential movement due to soils of high shrink/swell D is is not a problem

b. For each of these problems, state the basic facts and corrective action taken:

Not Applicable

Attach supporting documentation.

c. Ifthe levee/floodwall is new or enlarged, will the structure adversely impact flood levels and/or flow velocities flood side of the structure?

Jyes [No Attach supporting documentation.

d. Sediment Transport Considerations:
Was sediment transport considered? D Yes No
If Yes, then fill out Section F (Sediment Transport). If No, then attach your explanation for why sediment transport was not considered.

10. Operational Plan and Criteria

a. Are the planned/installed works in full compliance with Part 65.10 of the NFIP regulations? Yes E] No

b. Does the operation plan incorporate all the provisions for closure devices as required in Paragraph 65.10(c)(1) of the NFIP regulations?

Yes [ ] No
c. Does the operation plan incorporate all the provisions for interior drainage as required in Paragraph 65.10(c)(2) of the NFIP regulations?

Yes I:] No If the answer is No to any to the above, please attach supporting documentation.
11. Maintenance Plan

a. Are the planned/installed works in full compliance with Part 65.10 of the NFIP regulations?

Yes D No If No please attach supporting documentation.

12. Operations and Maintenance Plan

Please attach a copy of the formal Operations and Maintenance Plan for the levee/floodwall.
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CERTIFICATION OF THE LEVEE DOCUMENTATION

This certification is to be signed and sealed by a licensed registered professional engineer authorized by law to certify elevation information data,
hydrologic and hydraulic, and any other supporting information as per NFIP regulations paragraph 65.10(e) and as described in the MT-2 Forms
Instructions. All documents submitted in support of this request are correct to the best of my knowledge. | understand that any false statements may
be punishable by fine or imprisonment under Title 18 of the United States Code, Section 1001.

Alex Coronel 12-31-15

Certifier's Name License No. Expiration Date

AMEC Environment and Infrastructure 602-733-6000 1-602-733-6100

Company Name Telephone No. Fax No.

5 alex.coronel@amec.com

y 10ng/ &) Dat E-Mail Address

S \C &
@‘2} Q:\\? A 76‘4//)“&
N/AS 40209 o\ F. SEDIMENT TRANSPORT

Q

(o:(( ALEX F. I‘)}a Scatter Wash

CORONEL
PAL ID#1901064147

Flooding Source:

Name of Structure: 2, "\‘%\

/?o NA .U S
pires 1213\

If there is any indication from historical records that sediment transport (including scour and deposition) can affect the Base Flood Elevation (BFE);
and/or base on the stream morphology, vegetative cover, development of the watershed and bank conditions, there is a potential for debris and
sediment transport (including scour and deposition) to affect the BFEs, then provide the following information along with the supporting
documentation:

Sediment load associated with the base flood discharge: Volume acre-feet
Debris load associated with the base flood discharge: Volume acre-feet
Sediment transport rate (percent concentration by volume)

Method used to estimate sediment transport:

Most sediment transport formulas are intended for a range of hydraulic conditions and sediment sizes; attach a detailed explanation for using the
selected method.

Method used to estimate scour and/or deposition:

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

Please note that bulked flows are used to evaluate the performance of a structure during the base flood; however, FEMA does not map BFEs based
on bulked flows.

If a sediment analysis has not been performed, an explanation as to why sediment transport (including scour and deposition) will not affect the
BFEs or structures must be provided.
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CERTIFICATION OF THE LEVEE DOCUMENTATION

This certification is to be signed and sealed by a licensed registered professional engineer authorized by law to certify elevation information data,
hydrologic and hydraulic, and any other supporting information as per NFIP regulations paragraph 65.10(e) and as described in the MT-2 Forms
Instructions. All documents submitted in support of this request are correct to the best of my knowledge. | understand that any false statements may
be punishable by fine or imprisonment under Title 18 of the United States Code, Section 1001.

Tony Freiman 12-31-14

Certifigrs.d e License No. Expiration Date

§€/_ . /\49
i ‘JHM 602-733-6000 1-602-733-6100
/1,

Telephone No. Fax No.

7LZ(/&¢/ 7 tony.freiman@amec.com

Date E-Mail Address

F. SEDIMENT TRANSPORT

Scatter Wash
PAL ID#1901064147

Flooding Source:

Name of Structure:

If there is any indication from historical records that sediment transport (including scour and deposition) can affect the Base Flood Elevation (BFE);
and/or base on the stream morphology, vegetative cover, development of the watershed and bank conditions, there is a potential for debris and
sediment transport (including scour and deposition) to affect the BFEs, then provide the following information along with the supporting
documentation:

Sediment load associated with the base flood discharge: Volume acre-feet
Debris load associated with the base flood discharge: Volume acre-feet
Sediment transport rate (percent concentration by volume)

Method used to estimate sediment transport:

Most sediment transport formulas are intended for a range of hydraulic conditions and sediment sizes; attach a detailed explanation for using the
selected method.

Method used to estimate scour and/or deposition:

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

Please note that bulked flows are used to evaluate the performance of a structure during the base flood; however, FEMA does not map BFEs based
on bulked flows.

If a sediment analysis has not been performed, an explanation as to why sediment transport (including scour and deposition) will not affect the
BFEs or structures must be provided.
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Additional Information MT-2 Form 3 — Section E Levee/Floodwall
Scatter Wash Levee ID#1901064146 (North Levee) and ID#1901064147
(South Levee)

Section E

Subsection 1 — System Elements

Item e: Certified Drawings

The as-built drawings for the levees are covered by three different sets of plans. Hard copy,
reduced size print outs of the plans are included in Appendix B of the Final Certification Report.

The as-builts included are as follows:
1. Scatter Wash Channel Plan and Profile Drawings (C-6.5, C-6.6 and C-6.8), Arizona
Department of Transportation (ADOT), 1991

2. Scatter Wash Channelization 43%° Avenue to 39" Avenue, Index No.914085, City of
Phoenix Street Transportation Department, 1993

3. Scatter Wash Levee Certification Assignment #3, FCD Contract No. 2008C040, Flood
Control District of Maricopa County, 2011

Subsection 4 — Embankment Protection

Item f:

Bedding/Filter Analysis

A bedding/filter analysis for this existing levee was not available.

Subsection 5 — Embankment and Foundation Stability

Item a: Identify locations and describe the basis for selection of critical
location for analysis.
y ; - Overall Riverside Landside X :
River Mile Station Height, ft Slope Slope Basis for Selection
Scatter Wash Levee North
0.932 183+00 1.7 25Hto 1V 3Hto 1V Levee condition, rip-rap lined riverside
1.036 189+00 8 2Hto 1V | 35Hto 1V Height and slope of the embankment,
concrete lined riverside
Scatter Wash Levee South
0.920 183+00 74 11Hto 1V 3Hto 1V Levee condition, rip-rap lined riverside, slope
of embankment
1.141 193+00 76 2Hto 1V | 3Hto1V I e S
concrete lined riverside




Moist Unit | Effective Friction Effective Saturated Hydraulic
Description Weight,y Angle,®’ Cohesion, ¢’ Conductivity, Ksa
(pcf) (deg) (psf) (cm/s)
Embankment 110 33 100 1x10°
Foundation 115 34 0 1x10°

Item h: The duration of the base flood hydrograph against the
embankment is

An assumed steady-state seepage condition was assumed. This condition is very
conservative, as the ephemeral flows in Scatter Wash Channel are too short a duration
to develop saturation of the levee embankments.

Subsection 8 — Interior Drainage

Iltem a: Specify the size of each interior watershed

North Levee PAL ID# 1901064146 — Total area draining to pond is equivalent to sub-basin N1-
DI (8.8 acres) and overflow from sub-basin N1-O1. See Section 2.6.2 of the report and
Appendix I for additional detail.

South Levee PAL ID# 1901064147 — See split flow analysis discussed in Section 2.6.2 of the
report and Appendix I for additional detail.

Iltem d: Specify the discharge capacity of the head pressure conduit

North Levee PAL ID# 1901064146 — Discharge capacity reported at levee overtopping
elevation. See Appendix I of report for analysis.

South Levee PAL ID# 1901064147 — Discharge capacity reported at levee overtopping
elevation. See Appendix I of report for analysis.

ltem g: The rate if seepage through the levee system for the base flood
is

South Levee PAL ID# 1901064147 — Interior ponding is considered at Cross Section No. 3, Case
b described in the Final Geotechnical Report included as Appendix H.

Subsection 9 — Other Design Criteria

Item d: Sediment Transport Considerations

AMEC assumes that sediment transport was considered in the original design of the
levee. Further, based on field observations, it does not appear that significant scour or
deposition is occurring along the studied reach.
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SCATTER WASH CHANNEL ALL CONSTRUCTION SHALL CONFORM TO THE LATEST EDITION OF THE £
PHOENIX STREETS-MARICOPA CO. MARICOPA ASSOCIATION OF GOVERNMENTS (M.A.G.) UNIFORM STANDARD DETAILS e S
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% PVMT. REPLACEMENT TYPE 8 SQ.YD. - MAG DETAIL 200 IN ACCORDANCE WITH DETAILS CALLED OUT ON THC PLANS.
7777777 EXISTING CONCRETE PAVEMENT CONNECTION TO MAINS SHALL NOT BE CLOSER THAN 5, CENTER TO CENTER. UNLESS OTHERWISE PROVIDED ON THE PLANS, THE SPACE BETWEEN THE BACK OF THE
ZZZ77777  CONCRETE SIDEWALK - STD. DETAIL P-1230 PIPE .CONNECTIONS TO NEW AND/OR EXISTING CORRUGATED PIPE MAINS SHALL BE MADE IN NEW SIDEWALKS, ANOD EX'S"T‘NGSCA‘C‘ PAR:'T:‘VGEL;);i' WHISH FRLL Wreeik 518 BEOT THE. AW
SHALL BE FILLED WITH 2"'ACSC. ON N .
CONCRETE DRIVEWAY OR ALLEY ENT. PER DETAIL NQ ON PLANS AGCORDANGE. WITH. MAG! DETAIL 310,
T T ZJ5% =TD.DET. SIDEWALK RAMPS PIPE CONNECTIONS TO NEW PRECAST CONCRETE PIPE MAINS, SHALL BE MADE WITH FACTORY MADE EXISTING IRRIGATION BERMS DISTURBED BY NEW CONSTRUCTION SHALL BE RECONSTRUCTED
PETCGeigcay WOEPSIER DB PRIRa W DE: volase WYES OR TEES. THE DETAIL OF THE FITTINGS MUST BE SUBMITTED TO THE ENGINEER FOR APPROVAL AS SHOWN ON PLANS.

AVERAGE GROUND ELEVATION AT
R PRIOR TO MANUFACTURE. PIPE CONNECTIONS TO NEW CAST IN PLACE CONCRETE PIPE MAINS SHALL

MAG. ALLEY ENTRANCE DETAILS 260, 26l, 262 AND 263, WHICH ARE INDICATED TO BE
BE MADE PER C.O.P DETAIL P-I576.

MODIFIED ON THESE PLANS SHALL BE CONSTRUCTED ACCORDING TO THE DETAIL NUMBER

BACKFILL TYPE

_

T H
EXISTING: DITC CATCH BASIN CONNECTOR PIPES SHALL BE LAID ON A STRAIGHT ALIGNMENT AND SLOPE UNLESS EXCEPT THAT THE SLAB SHALL BE 9" THICK. DRIVEWAYS DESIGNATED ON THE PLANS AS
EXISTING IRRIGATION LINE (NOTE PRIVATE, SALT RIVER OR R.L.D) OTHERWISE SPECIFIED. IF BREAKS IN ALIGNMENT OR SLOPE ARE NECESSARY TO MEET FIELD M.A.G. DETAILS 250 AND 25| SHALL BE RESIDENTIAL DRIVEWAYS 5" THICK. ALL OTHER.
EXISTING IRRIGATION STRUCTURE CONDITIONS. THE MAXIMUM DEFLECTION SHALL BE 22-1/2°.  THE BEND SHALL BE MADE DRIVEWAYS SHALL BE CITY OF PHOENIX DETAIL P-I255.
ACCORDING TO MAG. DETAIL 505,
EXISTING! ARRIGATION! ' STANOPIFE CONNECTOR PIPES SHALL CONNECT TO CATCH BASIN WALLS AT AN ANGLE NOT TO EXCEED 22-1/2°
) FROM PERPENDICULAR. CATCH BASIN ACCESS FRAME AND COVERS SHALL BE CONSTRUCTED PER C.0.P. DETAIL P-156!
IRRIGA ; .0.P. )
B i = s A TS VAR, 1O SR LSEATED W AU e M LN COUTIOL AT e
IRRIGATION VALVE - MAG, DETAI A LOCATED ONLY APPROXIMATELY AND TO THE Bl ILABL I
K BOR WHCONE. SEqUREY: BASK FACILITIES, AND SUPPLEMENTED BY VISUAL SURFACE INFORMATION WHERE APPROPRIATE. ACCURACY, LOCATION AND
IRRIGATION BERM COMPLE TENESS OF THIS INFORMATION SHALL BE VERIFIED BY THE CONTRACTOR PRIOR TO INITIATION'OF CONSTRUCTION.
DURING CONSTRUCTION , THE CONTRACTOR SHALL CONTACT BLUESTAKE TO FIND AND FLAG UNDERGROUND UTILITIES
NEW IRRIGATION STRUCTURE PER W.U.A. DRAWINGS THE CONTRACTOR SHALL 'CONTACT OTHER APPROPRIATE UTILITIES DIRECTLY IF THEY ARE NOT ON BLUESTAKE
NEW JUNCTION BOX MAG. DETAIL 504 SYSTEM.

EXISTING, ‘WATER  LINE VERTICAL CONTROL IS BASED ON NATIONAL GEODETIC SURVEY

EXISTING WATER VALVE -ADJUST EXIST, VALVE BOX = MAG DETAIL 33I-|
EXISTING WATER METER & BOX TO BE MOVED & BOX STATIONS SHOWN ON PROFILE ARE ALONG CENTERLINE OF CONDUIT, OR ON A LINE NORMAL TO CENTER-
ADJUSTED TO GRADE BY CONTRACTOR LINE OF CONDUIT.
& EXISTING FIRE HYDRANT REINFORCED AND NON-REINFORCED CONCRETE PIPE SHALL BE BEDDED IN ACCORDANCE WITH DETAIL
AG. SPECIFICATIONS, ER ]
@ S el I RN 5 A SHOWN ON THESE PLANS, OR M.AG. SPECIFICATIONS, WHICHEVER APPLIES
o BHETTG WATER: VAIVE GHRFATING 'FOE ELEVATION ASBESTOS CEMENT PIPE SHALL BE BEDDED IN ACCORDANCE WITH DETAIL SHOWN ON THESE PLANS STRUCTURAL NOTES
e EXEYII SN LINE OR MAG. STANDARD SPECIFICATION WHICHEVER APPLIES.
_ )y~ EXISTING MANHOLE-ADJUST TO GRADE - MAG. DETAIL 422 STATIONING OF CATCH BASINS ARE FROM THE CENTERLINE OF THE STREET TO THE CENTERLINE OF
THE CATGHBASIN, UNLESS OTHERWISE SPECIFIED. DIMENSIONS FOR DEPTH OF REINFORCING STEEL ARE FROM FACE OF CONCRETE TO CENTER
—0— NEW MANHOLE OF BARS
i — ELEVATIONS SHOWN FOR CATCH BASINS ARE AT TOP OF THE PROPOSED CURB AT THE CENTER-
B CATCH BASIN, GUTTER INLE NG R i Al
LET-{LENGTH T0 .SCALE) LINE OF THE CATCH BASIN, UNLESS OTHERWISE SPECIFIED. ALL EXPOSED EDGES OF CONCRETE SHALL BE BEVELED OR ROUNDED.
TIT—T—  CATCH BASIN, CURB INLET (LENGTH TO SCALE)
e e T —— SANITARY SEWER MAINS AND TAPS CROSSING OVER STORM DRAIN SHALL BE SUPPORTED PER ALL EXPOSED CONCRETE SURFACES SHALL BE FINISHED IN ACCORDANCE WITH ARIZONA DEPT.
' MAG. DETAIL 403-I OR 403-2. OTHER UTILITIES SHALL BE SUPPORTED PER MAG. DETAIL 403-,403-2 OR OF TRANSPORTATION STANDARD SPECIFICATION 601-3.05 ~ FINISHING FORMED CONCRETE, UNLESS
——SD——  EXISTING STORM.
S 403-3 AS NOTED ON THE PLANS OR AS REQUIRED BY THE ENGINEER. OTHERWISE. SRECIFICD.
TwCwe . NEW PIPE FOR STORM DRAIN OR IRRIGATION LINE
. ALL EXISTING PRECAST CONCRETE SAFETY CURBS AND ALL EXISTING WOODEN PARKING CURBS,
: E’)‘('é;l':‘; ::fE:LNOENE SURIED CABLE WHICH ARE INSIDE THE RIGHT OF WAY AND APPROXIMATELY PARALLEL TO THE NEW CURB LINE,
ki Siiiavitic: UNDERGROUMD, TELERHOMNE DUSTE [SPECEY NUMGER) SHALL BE RESET ON THE RIGHT OF WAY DIRECTLY OPPOSITE THEIR EXISTING LOCATION, WITH PAVEMENT LEGEND
THE BACK EDGE O IGHT OF WAY LINE. ALL OT
b EXiSIING, STREET Sign N THE RIG AY LIN OTHER PRECAST CONCRETE SAFETY CURBS INSIDE EXISTING PAVEMENT TO REMAIN
a SIETING. TRART (o THE STREET RIGHT OF WAY SHALL BE SALVAGED FOR THE OWNER AND STOCK PILED FOR THE OWNER
AT THE RIGHT OF WAY LINE. ) |
. EXiSTiNG GRLTY POLE NEW A.C D/W CONNECTIONS (3"DI/2 A.C.S.C. OR e

EXISTING PRECAST CONCRETE SAFETY CURBS OUTSIDE THE RIGHT OF WAY, WHICH ARE DISTURBED
BY NEW CONSTRUCTION SHALL BE RESET IN THEIR ORIGINAL POSITION BY THE CONTRACTOR.

MATCH EXIST. IF GREATER).
—1—x——  EXISTING WIRE FENCE

J U1

o oo EXISTING WOOD FENCE 172" A.C.S.C. (D1/2)/5"A.C.B.C.(A1/2)
- ALL EXISTING DRIVEWAYS AND ALL EXISTING ALLEYS SHALL BE GRADED TO MATCH THE NEW WORK IN
MAIL - BOX ACCORDANCE WITH STD. DETAIL P-1164, UNLESS OTHERWISE SPECIFIED. EXISTING SURFACING SHALL BE
— DOWN ANCHOR REMOVED AND REPLACED AS NECESSARY.
& STREET LIGHT UNLESS OTHERWISE PROVIDED ON THE PLANS, EXISTING A.C. OR PC.C. DRIVEWAYS AND SIDEWALKS ‘
@ EXISTING TREE OR STUMP TO BE REMOVED - MORE THAN 12" DIA. WHICH FALL WITHIN OR ABUT THE R/W SHALL BE CONNECTED TO THE NEW WORK AS FOLLOWS: LEGEND AND NOTES
@\ EXISTING PALM TO BE TRANSPLANTED BY CONTRACTOR THE SPACE BETWEEN THE BACK OF NEW DRIVEWAY ENTRANCES AND EXISTING AC. DRIVEWAYS SHALL CITY OF PHOENIX, ARIZONA
————— —  EASEMENT LINE BE FILLED WITH A MINIMUM OF 3" DI/2 A.C.S.C.. WHERE EXISTING PAVEMENT AND BASE THICKNESS __ STREET TRANSPORTATION DEPARTMENT |
————-—— EXISTING OR NEW R/W LINE EXCEED THE MINIMUMS, MATCH THE EXISTING. SCATTER WASH CHANNEL
———————  PAVEMENT CENTER LINE AND OR MONUMENT LINE ( G AND/OR M) THE SPACE BETWEEN THE BACK OF NEW SIDEWALKS AND EXISTING PRIVATE SIDEWALKS, AND THE 43RD. AVE. TO 39TH AVE.
T T T T T p— SPACE BETWEEN THE BACK OF NEW DRIVEWAY ENTRANCES AND EXISTING PCC. DRIVEWAYS SHALL e ST-~914085 [
..) ik BE FILLED WITH RCC. THE THICKNESS AND CLASS SHALL MATCH THAT OF THE NEW SIDEWALK OR 983 “nn i . B T TR
5 a i i [ = 7
L L B T = HEMAIN DRIVEWAY ENTRANCE e CA T iR frkae =] "Na" | SRers | ediir | [
2 ! 35
=
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td BY CITY OF PHOEMN

CASCRIPTC,

<
u

REV Byl

CITY OF PHOENIX

REVISION BY

<O By DATE

REV kv [

DESCRIF 11O

43 RD. AVE.
PHOENIX STREETS-MARICOPA CO.
UNION HILLS DR. TO BEARDSLEY RD.

NOTL:

BORINGS, CLASSIFICAIIONS AND RESISTIVITY TESTS Bf THOMAS-HARTIG & ASSOCIATES.
INVESTIGATION REPORI DATED JAHUARY 3, 1991 (PROJECI NO. 9i-0236).

THE INFORMATION SHOWN ON TIIIS SHEET DOES NOT COWSTITUTE A PART OF THE CONTRACT

AND 1S INCLUDED FOR Tilt CONTRACTOR'S CUNVENIENCE OHLY.

TMPLY THAT THE CHARACTER OF MATERIAL IS THE SAHME AS THAT 5HOWN [N THE LOGS AT

ANY POINT OTIIER THAN WHERE THE BORING WAS MADE.

THE CONTRACTOR SHALL SATISFY

HIMSELF REGARDING THE CHARACTER AND AMOUNT OF ROCK, GRAVEL, SANL', SILT, CLAY

AND WATER T0 BE ENCOUNTERED IN THE WORK TO BE PERFORMED.

FHWA lerar CHEET|TOTAL
e ISTATE PROJ NO f~o lSqEETs AS BUILT
e | aRZ i

| ENGIN -
124 EERING ALLIANCE -

ZNSULTING ENGINEER

DESR.S.B [cFuss [cxusP Joate 72/92
BORING NO. | BORING NO.2 BORING NO. 3
STA. 38+ 80, 4'LT. STA. 46+25,0'RT. STA. 58 +97,8'RT.
43 RD AVE. 43 RD AVE. 43 RD AVE.
£levi=/3/9.0 £lev=/321.0 £lev=/325.0 |
= 3.5"A.C > 4.54.C — 2 AC
— /5AB[ ¢ /?.5‘/1.5‘6
(2048 =
] 3
L.
— em_ | —
s—//) b4 55— = 18°5.0.
—] 5K/ =] —
5 -
— o - sw _—
5p- sw/
| ¢ 5P
' 5m
10— o — 10—
— 24" 5.0. —
|
é 2 M. b
—_— —1
15— 15 —— 15—
/7 _ 172
/19'3"
RESULTS
Sove Size - Accumulalive % Passing “
Sample L Pl 200 [100 [ 50 [ 30 | 16 8 4 a3 [ 20 | 3 Class
1,04 42 |22 |68 cL
LEGEND OF SOIL TYPES W
2916 25 |8 |11 'SC
:@ TE_BASE RSE (See @ swisp
individual logs for thicknesses.) 3.6-12 NP |8 SM
m LAY (CL); light reddish brown; hard; damj:; medium 1o high riasticity;
sand portion is line grained; trace ol course sand o line gravel.
RESULTS:
_ Depth Interval Resistivity
IT 1S 10T INTENDED 10 kocation —fleat) fohm-m)
28" easl of 1 g: : ;.8' 2;{,52 [ r A SAND TQ CLAYEY SAND (SW/SP-SC); light brown; very dense; slightly damp; no 50/‘ EO/Q//VG‘ l 06‘
to low plaslicity; fine lo coarse grained; trace of fine lo medium gravel, trace of light
25 castol 2 018 7.997 comer e CITY OF PHOENIX, ARIZONA
0~ 1,894 STREET TRANSPORTATION DEPARTMENT
20 eastord ol 0/839 SCATTER WASH CHANNEL
gy 16.839 SAND TO SILTY SAND (SW/SP-SM); light brown; dense to very dense; slightly
damp; no plaslicity; line lo coarse grained; Irace of fine to medium gravel; trace of light 43RD AVE TO 39TH AVE
ST-914085
s . ; o
(ot 2Tz toart 12/szlonTt 1277z] mo | sneets | sinr

2A | 35




REVISION BY CITY OF PHOENIX

REV BYJCKD BY| DATE

DESCRIPTION

NO

REVISION BY CITY OF PHOENIX

DATE

REV BY|CXD By

DESCRIPTION

NO.

REVISION BY CITY OF PHOENIX

REV BY (KD BY| DATE

DESCRIPTION

1aseae

Berm Where
Shown On FPlons

V4

TYPICAL SECTION - 43 RD. AVE.

Sto. 3 +00 fo 5 +88.F L1

55

i

q0

Finish Grode
Lt Ldge OF Pvm't

Toe Of S/ope As

@' Decp Conc.
Col/-07 HWay ”/0?/)5 See Above
Gouge MA G Det 552

Var/es

Var/ s

New Pavemens
Stroctvral Section

bee Plons

Finish Grade
Rl Edge OF Pvm 't

Toe Of 5/ope As

2'Deep Conc.cut-0Fff Wolt

MAG De/f 552

Frnish Grode @

TYPICAL SECTION - 43RD. AVE.

Sta. ¢6+30 fo Sjo 50 +25 L7,
S5to. F6 +30 fo Sfo. 49+ 72,40 Vd

55

'

40

Edge OF Pyt
Toe Of S/ope As
Shown On Flons

Frnish Grode Lt

29’

New Povemens

Fuysh Groae

/R [dy( of ﬁm; s
38

N

_,/i
i

Berm Where Shonn
on Flons

Where Shomn On Flons
R 778K

Invert o0

Strvctvral bection

Seec Apove

Croter Ditch

Slta 50+&5 Jo Sro SF+00/L)
S5/o. 49 +72 Jo S/o 54 r00 KL

SCATTER WASH CHANNEL : /—[x/s/ﬁ/ﬂ/ //f‘ro,aasea’ﬁ Pvm't
PHOENIX STREETS-MARICOPA CO. L e V2" Al V2 Lasement 3 25
43RD. AVE. TO 39TH AVE. 7// 2re"Al7e _ Edge Of Pym't i
(A7 Compacted Notive T £ Drich —— 2 22
Width Vories 5ee Flans ‘.]
7ack Coot ‘ 1 2. 5/ope
8 £dge OF Pvm't
43rd AVENUE \ o
TYPICAL PAVEMENT SECT/ION New Pavement
N.T5. For Elevaltion Stroctoral Sectior |
s5ee Plons | See Below
/(V 1 5’4‘ 28
W ; r . ,
# 55 SO Min. — 55 Max. 4 :
3.1 S/ope
, , £ Ditch K
' 058, 32 . Berm Where see Plons \
| 2 i Shown On Plons Concrete Woll !
(Ll oulier ‘ s See Det S5ht 5 s
5 Flowline Profjle Joe of S/ope 1 S |
7@17/,6 I“" As Shown On Plons
f— !g! ~
< :4% P S K& ETETETETE 7L 7R TYPICAL SECTION BEHREND DRIVE
5//51/;/‘74;0: f:c//aﬂ tmsh Grode & Y 1Y2'ACSC, Type 0 Y2

2v2' acse, rype, Att2

Compacted Notive

Tack Coat

BEHREND DRIVE
TYPICAL PAVEMENT SECTION

NTS

¢ Splice Where

FHWA
REGION

STATE

PROJ. NO

SHEET| TOTAL
NO_|SHEET

AS BUILT

ARIZ

CONSULTING ENGINEER

[orRy.s s

9
. ///‘Qk [7A0_ENGINEERING ALLIANCE
7 2\ DES D.E.F. [ck ys.p_ [OATE

Orill 98 ¢

Occure 5ee
- gLo’ Ndl //2
T[GI/O/ Spoces OF 75 3/7°0 or 3/« & Bor 7 §72 9 1
n—— ——
[
i . —nﬁl &
] > J 3 %
5 | 'R
'L |
J
¥ T e M)
, e Gl { -
Max. B O
& L TR TR R TR R T TLE T VIR TR TL TR
NOTE: ~~—Closs"8" Concrete S
Hot Dip Golvonized NN #4d 57725 ¢ 505 N Ji o
Assembled Sections - 7yp-

HANDRAIL ELEVATION
N.T 6.

T Tve) i

Sleeve formed Out OF
10 GA R Bend, Welded
£ Ground Smooth For

5/1#//;}7 Fit Inside OF Rarling

——£ Y4 ¢ 5tandord Pin
(Orive Fit) Localte On
Back Siae Of Kail Only

@TYP/CAL HANDRAIL SPLICE DETAIL

e Cop R
Orind 5mooth

A
2\ e

C— Provide Anchors On
Cop For Driving Fit

@TYP/CAL HANDRAIL END CAP DETAIL

CITY OF PHOENIX, ARIZONA
STREET TRANSPORTATION DEPARTMENT

SCATTER WASH CHANNEL
43 RD. AVE. TO 39TH AVE.

ST-914085
OR J.5.S IDES D E.E _|CKJ.S.P SHEET | TOTAL AS
DATE [oA |DATE NO SHEETS | BUILT

3 | 35

1

(




HEv MYl KD HY[ DATE

138811

fowon [s7ATE] pros no. FREFTTIOTAT as surct
e ARIZ
SCATTER WASH CHANNEL 1

REVISION BY CITY OF PHOENIX

ESCRIPTION

DATE

Kiv R e DDy

DESCRIPTION

REVISION BY CITY OF PHOENIX

NO

«0BY[ DATE

REV HY

REVISION BY CITY OF PHOENIX
DESCRIPTION

NO

PHOENIX STREETS-MARICOPA CO. 2 ENGINEERING ALLIANCE F5RgGITING ENGINEER.
43RD. AVE. TO 39TH. AVE. JE p*\' DES D EF JORJ.S.S [k D E.F.___ OATE
£Fl.#1@ Fape £l #9@ e
£l # 30 L Spale ETH# 8 Swale
|/ -Channel R/W . . ) A Channel R/W\ I 2080
! \_Varies € Varies g Varies Varies » -
: :’ ) Lo - | Filter Fabric
Riprap Lining (Typ.) i Top Of Bank 20-0 /-7 10-0 =i -9 Plain Rip Rap Per
(See Typical Section) Undisturbed Island 1—- e e J\(ﬁ i‘ | " NOTE: = / /-pc,r Def This Sht
| £Extend 10 Wide 5irip 09 < ;
Lt. Sta. 363+03 to 363+68 and Grouted Riprap Pilot Channel ~ : ; | Grovited Rip Rop UYp /nsiae ) .
kel e iy Sl S0t ia S e K LD iditet Tor Praie mprap 1" ‘ Siope Of Levees. Vories 3 by
iprap Lining Outside Channe. 2
COMPOSITE SECTION //'3 - > Filfer .
RIPRAP LINING RIPRAP SCHEDULE | | coegppmn s IR NN |
LOCATION TYPE E‘ZE\_/A‘%‘/’W gAL 8 fuge Ja_| let 555 g, Fremb >>>\ /7
1'=2" Min. Thick L Ril Dsy = 10", e 4 "
in. Thick Loose Riprap (Ds,) ) RIPRAP_GRADATION 0. 351402 fo 35743 Grouted Rock | 1310.0 EL#156 £ Swofe : 8 P’”""””””” J’”‘//" A # @8 Y Bors
D = 10" 0. 351443 to 35447 Grouted Rock | ———— o A - 2 //<
, o = OF TOTAL WETGHT 0. 351489 to 356468 Plain Rock _| 1310.0 LIHS @ b -_—‘i Miter Oram AN~ 5@/2°V Ba >
2" Filter Cushion (Native Soil) SIZE OF STONE | SMALLER THAN THE 9. 356+68 to 357+38 Plain Rock | 1310.0 EL W FOE Spvant . Pjpe fo Malclh y ‘ === < rs %
Filter Fabric (Mirafi 140N or Approved Equal) T GIVEN, %25,5 §IZ 35 ;:}’ 2 :Ziﬁ [ Gﬁﬁﬁfﬁ‘?ﬁfﬁ” 13170 | ol 2¢ Rip Rep Slope N _#a@ |8H Bors f
15" 85-70 Sta. 357+48 to 366491 Rt. | Plain Rock | 1317.0 s Bk ) % 74
RIPRAP DETAIL 10" 50-30 Sto. 365423 to 365455 Li_| Grouted Rock | 1317.0 #ddurde aaonn -l (& papisnbors = -
il 20-5 | Sta. 365+55 to 369+23 Lt. | Plain Rock | 1319.0 _ ez /?/p Hap - /=& Min. IS < Z 2
£ 5-0 [Sto. 369+23 to 369+ 79 Lt. | Grouted Rock | 1319.0 P //, 545 i b\ |’\ ue 115 -See 54t 5 For e
Grouted Rigrap Outside Channsl Applies See Landscaping Plans for Larger Stones [Sta. 369+79 to 37/+34 Lt. Plain Rock | 1319.0 . i = // Wall ODramnage /-2
Lt. Sta. 363+03 to 363+68 and | Sta. 371475 to 372414 Lt. | Grouted Rock | 1319.0 | >}5 / /' \ \ I 4% .
Lt. Sta. 371421 to 373+81 ONLY Sta. 372+14 to 372+ 81 Lt_| Grouted Rock | 1319.0 | P 'l "\ L1100 £l
1 Sta. 372+ 81 to 374+60 Lt. | Grouted Rock | 1322.0 | 9) L Jid, MO e
Channel R/W—, | T [Sta. 374460 to 377477 Lt. | Plain Rock ] Vories From1322.0L]. 8 Rl / =< i 9 /' - 2xd Keyed ElUl1 agGwle
op:0f Ban I-0" Sto. 374481 to 377451 Rt._| Plain Rock | T0 Malch Exist. Str. Toe -Down — T \ hE Const Soial(lyy)
e e L = Al Aprox.1319.0 ( - 1 v s v e & dasia” 4
il . A\ / . U'\¥ oS (e /5 AL
! 1'=2" Min. 8' Min. 10° Min. 8’ Min. ) P AL \ S e ) TRl
H Channel Bott, " ; 7 ™
Exist. Ground S e l Filfer Fabric o / \( | N >>~\ | / " [\ = \- a r ) % To Malch V Bars
s Varies Invert = \ ) A \ Z A /Q PRI % 0
. =l " e o~ | #eerzviors — ' N {“1 S )
o J Key at Beginning Of : ~Toe—down Elevation ) ’ /S‘gn Min. y \)‘ 4 <</ \; ;(: ~ :‘V\ 3¢,
1'=2" Min. - Riprap Lining (Typ.) 3 See RipRap Schedule 1'=2" Min. Bp. L ) kS é # 4 Bors is 5havn )
&, Grouted Riprap Pilot Channel -, = g —H# S5 Bors @/2 OC.
* 1.0 Min., 2.0 Mox. for Grouted Riprap See Riprap Detoil Sta. 350+42 to Sto. 352+42 ONLY 2N W £l # 6 @ beye
2.0 or Flatter for Plain Fiprap for Filter Material = JL2® g FINEOL G4 .- £l #5 0 Fdge
Min. EL# T X =
Vories N #ax/-9"V Bors FL#T@f Swole
TYPICAL SECTION Undalisturbed Is/ond S @/18°0.C
8
Varies C‘: N
See RjpRop Delorl
For Filter Moleriaol ) E L E VA T/ @, N TABL E
LOCATION. rii 4 P Al 7+ 75 70 A1 £z 713 74 75
Sto. 357+ | 1323.60 | 13/8.70 | 1321.60 | 1317.20 | 1317.70 | 1316.45 | 13/6.20 | 13/4.95 | 1322.70 | 1317.0 | 1321.40 | I317.0 | 13/8.70 | 13/0.0 | 13/7.20
[SLAND 5IDE RIPRAP Sto. 372+ | 1328.10 | 1325.80 | 1326.00 | 1325.10 | 1324.80 | 1323.55 | 1324.10 | 1322.85 | 1327.40 | 1322.0|1326.33 [ 1322.0 | 1326.00 | 1319.0 | 1324.99

® - 3/¢4 ' Bolts

Rip Rop Not Shown_
See Section A~A

15' Service Road

TOP OF UPSTREAM WALL

ELf1

®5

EDGE CHANNEL

EL#2

Cost lron Gote "

| W/35000 P5/
Tensile 5irenglh.

EL#S
_Ebey

5,40,,,/,_,.5 Steel (#here Showrn on Plon)
- Hinge Pins. Typ.
I bize | A 8 c 0 £
< 18" | 18" \ald | 197 |22%a| 1
® e ar |ea%| 227 |2ebe | 1
24" | eqa” |egla|es e (3004 | 1Yy

' @5 [—‘L

B Vories With Manvfocturer

EL46

TOP OF FLOOR

,TOP OF DOWNSTREAM WALL

BOTTOM OF FOOTING

AUTOMATIC FLAP GATE WITH

OFF - VERTICAL CLOSURE
N.T5

Instoll Wotermon Mode! F-10, Hydro Medium Duty, Neenah Model R-5050
Type S5F OfF-Verticol Closure,Or Approved Fouol

DROP STRUCTURE ELEVATION
LOOKING UPSTREAM

NT.S.

CITY OF PHOENIX, ARIZONA
STREET TRANSPORTATION DEPARTMENT

SCATTER WASH CHANNEL
43 RD. AVE. TO 39 TH AVE.

See Sheel 5 For Chomfer Detoil, General Noles, Joint Note €
Typical Expansron Joinl Deétorl.

ST-914085
DR J.5. 5. JotS DE F_JCK D.E.F SHEET | TOTAL AS
DATE |DATE [DATE NO SHEETS | BUILT
4 | 35




REV. BYJCKD. BY| DATE

REVISION BY CITY OF PHOENIX
DESCRIPTION

NO

REV. BY|CKD.BY| DATE

REVISION BY CITY OF PHOENIX
DESCRIPTION

NO.

REV. BYJCKD BY| DATE

REVISION BY CITY OF PHOENIX
DESCRIPTION

NO

130811

Ceraron [sTATEl PRy o, PHEETITOTALL 4 puit
SCATTER WASH CHANNEL L
PHOENIX STREETS-MARICOPA CO. , e
43RD. AVE. TO 39TH AVE. South Foce ) Expansion Joinl 128 R j””;‘/’p’;”/“’/y ” i 5&’}*@ f‘ ENG'N[E:RJ'ZGS ALL'IAN.CJESC,?NSU”'NG ENGINEER
: 51 50+01.0%, 156 1 e e AR DLl el V) e [PEREE_JRUSS EISE i
Construction Joinl 168 Rt Top OF Wall £/.=25.30 N . ;g,‘;q;o” d 55 47 : s OF Woll £l 25.90 i
South Foce ¥ T
/324 5ta.50+01332)8 Rt T 1324
Top OF Wall £1.-21.90 ' e egaaieclion
Jlg Construction Joint ~ 2 <. <. Joinl 68 1.
>3
1320 > O 1320
Sl ISR & e | B F———————k———————————
£l-19.80 O /nv.= 20.0 £1-19.80
: olrTom o0o//n,
?‘?ﬂ/o;;:f Fooling T i 2 Boltom Of Fooling
M Concrelte Retoining Woll 180 LE(Paralle] To Behrend Dr) o=y £ /é ;/; J. f _
2 ot lom 0ot/
#FREns on Laml ) £levation Looking South 7755 x
West Foce % Hesl face , (See Sheet /0 For Locotion)
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S S ; ; °50'04" 17.00
AR g 9430 6562 ci2 3.2 10 -
Y 2 %0 1 sfde E. ' p ci3 5.24 17°39'44" 17.00
o NS A8 { Inside Edae 5' Path
] ' & o, P \ LRSloe S9ge W ¢IGH © o it ~12.96 10°54'57" 8.04
| 1z gy O 0 Q o G cis 49.19 41°25'18" 68.04
; ! e cy ‘%uz o "33 gr,‘q s O © % Cl6_ J2.18 24°07'39" 7642
[, W w  ——LJ ? K3 ci7 17.64 11°11'56" 90.24
\ oy ?\ ' €22 % & Cz, e S L -+ —
\ .0 b by cig | 4307 _23°3548" | 104.58
\ Q. { € . 9 58.69 18°5233" 178.14
\ e (S Al G c20 | 2852 12°5130 127.08
z 3 o » G20' B 510" = : =
& \ [% o £ g - 4o = o % [ca”  isos _ 870914 127.08 |
S ) I | & | I e [c22_| 2338 13°23'55" N 100.00
N \ o4 1< = [c23~ 22.21 1°15'58" 1005.00 |
g R O i 2 | _ssel GBI 482.50
Py \ u O ~ L 25 55.35 87°5038" 3610 |
2 \ s \ M 3 3 26 42.01 148’ ~ 500.00
as \ ‘ ~+ %3 S c27 38.02 18°3. 117.50
Q Q I c28 52.62 19°58'20" ~ 150.95
© - N ® i ICy cz9 | oz 1175616 144.58
o R } % P i o //55;/ / c30 22.90 9%04'26" —144.58
5 L ﬁ =il g, L\‘@ K y /M cA ] cl 19.29 rrzyss" 8250 |
00 &I—JSHOO—AA 3 3,\352 ¢ <100 R~ — 2 19.47 | _1022.49
3501 %> = Fie=— - — 0 g 21.27 1022.51
& %F W 8‘7 5515 i E ,5 Cf'r X X = ek 2 | c34¢ 13.08 — 1022.49
€ MR oy W s n €35 276 1022.51
‘ 72%& - I & Ul g7 o | | A ~a P o c6 47.70 2°40'23" | 1022.50
K S \ i e %.,0" S c37 4567 2°3334" 102250 |
n \ | Panctrebing Brselins - o ¢z | 4860 534147 500.00
n \ ' ,’ * EEORSITUEHon Saseline 82 - \\0 » 39 60.67 ~ 92°0505" 37.72
S \ b -~ \ [ce0 | 50.93 79°57°08" 36.50
1%} \ | \‘" Cc4l 32.67 51°17'00" J6.50
\ i B |—
‘ ! [ . [cez | 3343 12°2521" 15418
\ | | o‘@\ c43 105.15 33°04°21" 15418 |
\ | | = A Cc44 40.06 14°53'17" - 154.18
\ [ . RO c45 23.91 674932" 200.73
| &2 67 _ 46 93.24 15%4224" 34013
1 o8t o - 7 12.93 2%10'42" 34003
3 c48 €5.94 373446 100.53
oy c49 1153 63416" 100.53
a J
11//.;%" 7 - 50 21.64 99°12°24" 12.50
o @ | y o csl 473 7°30'56" 36.50
\ 2 W 52 18.49 29°005" 36.50
& Insige Edge !5' Service Road A = 40’ 53 837 25°45'56" ~180.95
A 54 J35.08 18°18'55" 109.73
& 55 36.31 18°5743" 109.73
| cs6 50.84 32°3356" 89.45 .
. c57 .31 15°43'13" 41.22
| For Coordinates See Sheets 17 & 18. (cs8 | 8278 1172903 1 amoo |
"‘ c59 __100.45 13°56'09" 413.00
[ s alyn 8|8 60 2613 3°3732" 413.00
o’ ey Sfo sl 126.67 8°0437" 900.00
20> S|l - e ———
ol 25 N cs2 65.05 40829" | 900.00
= B . R B e o == RBI|° 3 c63 52.97 3272 900.00
| , L m i L T o ™ [ _os T} g[E _[yE % = o4 210 °2074" 900.00
5 1 - sle == N T ol = (71 | I Sfa ol P o oy S e i~ i o - C65 10.00 0°3872" ~900.00
B30 { = Sl SiY | sl2 g1 sl& | 8lS| < Tpp of |Bank |Rt.& = =] 1330 C66 21,00 200" 900.00
- | X = fe Sl 8y L] 32 = o c67 J5.22 73z | eo000
+ =2 === D —Ors 1 O =
1328 & £ el -1 by S E al& | 1328 ces 47 003" 400.00
| | ~ t B ! A o —— ] o < |9 [ - c69 205.85 29°29'0" 400.00
___ i | - . | s | Top Kloodwall »| < 1 2l ™ s =S el ”Z ]
. ] S B PV (N 8 | | S . 4 (- b e - (T Trr
Jige I RIS ALt €] 13253 5| N - I T S ="F 7 —_— =] 1326 0 7T -
| - NB : e
—— 1= AN N S — b Toplof Bapk Lt~/ alN /] : . c72 2359 32243 400.00
1324 Exist. K NANER \\}jy - A 100yr Walter Sdrface ~ /1 Ekist. Grade ot Lt.|Bank 1324 7 2359 3224y 400.00
N S =F / c74 50.24 64527 426.00
322 — S&% S ~ —1 = — 1322 c75 50.24 6°4527" 426.00
st = c76 3248 4°22°05" 426.00
. xist, == = St | 1321.52 c77 64.22 72°58'34" 50.42
320 p i, _ —~IExist] Grade at e 1320 c78 84,88 40735 1178.77
Exist] Gradl ot § Swale—~ | _F="A—0— T T | %) Exisf. Grape at|Rt. Bonk— crs 28.6) L L SA7L5S
1318 g i =y = e & : < D 1318 c80 3016 273" 387.55
i = ' | B cai 5611 8%7'42" 387.55
- . NN SRNN N | _ Fin. Gradel at £ Swale o N c82 2146 2°33'02" 482.00
1316 il ~ =S 1316
i Grage B E Swalet = ~ TSk S CITY OF PHOENIX, ARIZONA
A - —— —r— — s I o 2 i STREET TRANSPORTATION DEPARTMENT
| 5 g g g g SR
3z 7 = -~ s 8 S S | - e RIS L 1312 SCATTER WASH CHANNEL
= ) = RS T "’”2 IR NEES L:, 43 RD. AVE. TO 39 TH. AVE.
— s — == L o = a2
1310 s N 1S SN B 55 Rk 1310 ST—914085
B|SRiprap [Toe=ddwn—_| = * NS NE [N S SHEET | O | A
/328 & &[T [ - Riprdp Toet-dowh~" 1308 CHm A E§4 E_T' 94 | NO. | sWeeTs | Uit
50+00 - 35/+00 352+00 353+00 354+00 355+00 356+00 ANNEL GEOMETRIC
357+00 356+00 359+00 LAYOUT & PROFILE._ | /¥ | 75




T0TAL

. . . FHWA SHEET
CURVE DATA (continued) CURVE DATA (continued) CURVE DATA (continued) REGion_| STATE PROJ O No. | sHeeTs| ASBULT
SCATTER WASH CHANNEL ] oam - gU':VE e S [ Rl ] A LI | |
430" 83516 08 | 1657 135.00
i?%%N':VETF;%ET?;!m‘RL%gPA co. [ is0s cos T 4408 ——a—1 y d [ZA\_ENGINEERING ALLIANCE
’ . ' ;Z;.gg c:gi? B __Egjs e I;'.;g'.‘v;w /g M,u DS, DEF Jor. DOEF Jck: JsP_ [ONE: 2/25/94
; ciol 95.31 "00'49" i ,'
| 20200 | cioz_| 87 18°0327"
! 167.53 cio3 35.78 42°3°04"
2 S 901 | cios | 26.84 26° 444" o ~50°04'50" ! - 7CBRVE EATA
i 119.50 clos 48°39'33" 60.90 CURVE | I DELTA
~704.50 clo6 | 10°3735" | 178.83 cl —33°12°00"
_ 4338 165.00 | [cloz7 | itarse | is6ed | ez 4 13°5139"
49.45 I 20" 165.00 | Ciog | 18°46'53" 186,64 14°380"
26.58 | 84e30" 186.64 | cios_| 172.50 104°4633"
5944 18°14'53" 18664 ciio 157.50 05"
42°2339" 55 cur !
_|__zs%042r"
131°49'51"
_ 6%0510"
12°29'28"

b
o
o 90—

@ 5
9P S

cal

- o1 7°18'25"

&\ ~1509 17°52'22" _
2%, ,nRE 17°50'11"
e #5402"
~ 42°50'51"
T 20

?

? \°’\
LY
o Bottom Channel
A7 -

529212
43°06'10"
- CA= e | cJl 29 | 183°3076"
=" PRC. 36447332 Ranar S ez | 26655
KN =42 = -

5

| TieezesE
60°0

N
- ,";‘
& o 1 1302
3‘/? 1 7°0744"
O[rmy
Slw
5
o
&
- ;\vb%\%_,,_ e ——
10°00'09""
; 608"
< C = 4ot c56 38.71 4°4714"
Scale: 1" =40 cs7 448 17°0655"
[cs8_ 56.14 4440
) - 59 20.84 | 163454
For Coordinates See Sheets |7 & 18.  [cé0 66.34 15°43'42" 78.00 |
ce! 30.50 T 40642" 42500 |
e " c62 132.81 17°54'18" —425.00
Exist. Rocky Hill Rt. 3 13251 T irseis 42500
c64 185.94 | __25%401" 42500
: © g[m 88 [ces | sies | 50" 42500
— e — PPt = o B‘: f § hA 2 - ct6 12.37 | 140706 425.00
1336 o =T B e 1 ol oreT ofs ofgR ‘i—— t i l —o|er# (3 5 1 - —= 528 78:22 | fooasz 209
- J L - ol N 8lm NI S =219 1 s SN~ NS - ol 1336 ce8 64.73 —8°2004" 445.00
T [ BIES =] S 19 peled S| ! 35 *23[E2 B H2 NREE B S Ll B ~ | c69 37.38 4°2657" 482.00
1334 R [ S[S® 2|85 PISE R ) - MR RN po % t o< .‘9,-_,—3 —— ; = 3 1334 c;a 66.62 7°55'09" 482.00 |
o — T + S L) b s DYE S . 5 = c7i 50.32 14°02'50" 205.26
Lo — . e Sleg HlEE el —Toplof Bank Rt 21~ | _s||_~7 - ] S| a .~ — P+ — | 3 c7z 137.51 38°2307" 205.26
1332 |53 —Top |of Bapk Rt i = S s v < = S e~ = Toplof Bdnk Lt] | /332 |c73 | 1847 13°05'13" 650.00
u i é [ 3l — 5 < = e e gy S g gy 2= = = - ['c7e 115.49 10°045" | 650.00
1330 1= — L —— T+ —[— T T [ 100—yr Watler Sutfacer 330 e A B
1328 S (S D=k - —Top|of Bdnk Lt] R . a _Z I . i N I N c77 57.39 R 215.00
—yr Watler Sutface - Exist| Grade at Ut. Bank 1328 c78 871 044" 446.48
2 — — —— -1 - —~ - - - ——— — ————1 - = — —{— =
1326 B T Tt =t === [ Exist. Grade atlt Swdle- N . P -1 1326
- xist| Grade a . Ban —te === = = T ey Povaooer o | TR M AR ="
1324 — P~ e = B R s Fe — S e :
= S e ] //—:"/n‘ Grade at € Swald 1324
N e o e 5 — | = I
1322 Bork Exist ICrodd of € Bward — - s 8 o STREET TRANSPORTATION DEPARTMENT
< %) < oy
1320 === R — = S N & | $ 89 § — .:-:, SCATTER WASH CHANNEL
% 5 7 £ 2 L Toe~Chown i~ S35 AR 2 =\ 1020 43 RD. AVE. TO 39 TH. AVE
= —Fin. Grade at & Swald N 1 w BN RIS IS SIS 2 . AVE. . AVE.
1318 _|H Riptap Tde-down " E{ oy | I 9§ S Ss T 1318 ST—914085
) 5 e T
1316 S| : Dl & | = | 1 N ] NRiprap Toe—-down Lt OR.___DEF Igas: DEF ek, JSP_| SHEET | TOTAL S
o e 5 o ] = = 1316 omé;,z..T:,:, Nxért;'z'7g§o4—]’—7—|2_vrz; 2/94 | No. | SHEETS | BulLT
GEOM
+ 361+00 362+00 363+00 364+00 365+00 366+00 367+00 368+00 369+00 LAYOUTL& pRo,:.Eéc /5 |35




Ry | state PROJ. NO. SHeET| ToL | as BT
SCATTER WASH CHANNEL T
PHOENIX STREETS—MARICOPA CO. . [Z¥] ENGINEERING ALLIANCE
4 5 . 5
3 RD. AVE TO 39 TH. AVE ‘u’“ DES: DEF _|OR: _DEF___|ck: _JSP [oare: 2/27/94
3
CURVE DATA
CURVE | [ RADIUS
ci 13.00
2 I _| 4286 |
&3 7 42.86
] 158°55:27" s
cs __37°20'44" | 8700
[c6 |- 17°49°04" w00
c7 58°2442" |~ 5648
c8 20°38'39" 56.48
[ 102°21'43"_ 8.00
clo | | 17%02'36" 56.48
Inside Edge 15' Ramp o g!rz E [ :;'(;7';63" | 5:.04:
. . S /. )| 136" s
Inside Edge 15' Service Road 5 TR > | | s 40.92
) o ’ ¥ = T 45933" 4097
Ly - P q,;»" = |~ w704 |~ 576z
o 9226, S e ee——— o o & 5 . 26°0713" 6157
Sy — o o —————s bl a7 2429 107°3948" 12.93
N | & <f B e ci8 27.10 36°01'24" 4310
N ’ ¥ $ bﬁr) ﬂ 7‘“ c18 | 46.66 45°44'40" 58.44
Yle | ; i |c20 | sies | setEizT 50.36
SIS Bottorn Chennel o c2i 60.54 16°242" 201143
ST | ely & I
ols | c22 5404 | 36%1346" 85.46
. o + ! { & c23 28.17 141°5130" 11.38
£ 1 e N c24 n3.22 46°54'56" —138.27
4 ~ I\ e e S
_;”’%" g [ | s £ Swale 2 25 14.99 26°2678" 32.48
c 3 /0 b '\. ) S,LS / 31 'Q) 9
. o & e —ee L 0ss
o o e
& '3+Q0 3 74(.400 ; ~& o
=) - ; '
ﬁ\m/——l-g\_\g\ 375+00 ~.. Construction Baseline CA=64°22 5'1 79400_ /
N P S 85°5519" ¢ 377+00 378400 R—Il50 40
51N CURVE DATA (continued)
IR CURVE ARC DELTA | RADIUS
L2 26 639 11°/6'05" 3248
) c27 15.49 33°2997" | 26.50
X c28 638 79°30'55" 1.8l
) c29 | 1426 69008" | I8l
o o | on —611433" 16.01 _
& [37] 12.70 T 5434
(c32_ | 3Jo4s 14°3132" 120.16_
€33 40.68 575837 390.00
4| 165 55°5648" 500 |
& A © 35 22.49 35°3038" 36.29
& & & & c6 | 5966 94°1145" 36.29
i - = 0 37 6.6/ 75°42°05" 5.00
& 8 | 4658 ~ 5%59%0" | #45.00
& [ O 39 2720 26%3345” 58.67
f’/ ar v
o Road 40 52.60 51°22'09" 58.67
Scale: " = 40’ & @ 15' Service ! g col | 7602 | 244372 176.17
—_— @@ v c42_ | 12052 10°56'56" 630.66
c4J 60,05 7°46'50" 442.18
o ) cés 6.33 74110" 457.18
& Outside Edge 5' Path c45 15220 | _ 180737" 48108
[ce6 | 2086 5075420 | 2348
——— Exist. Rocky Hill Rt.——=— - c47 2083 33°3733" J550 |
. & N 3 I8 C48 6.6/ 77°152" 4.90
T T : T i o 2 = s R A
! i © Sla = E © o 2] 1 324" [ 2000
1338 T Qe i 1“—_‘ T l ‘ 1T gl §)2 i —[J | 83 B R 23 J&E I Ai 3 NS 375 RN 1338 Gl 2 S e
- Lo 51“_ ‘ I P :;:5 Sla j:'\ e e e 2 Ble— G s LS 52 50.05 38°2130" 7476
et o R 5 [ = | N B [ S e a— Rl el L N SU & - i S 5 -~ 53 96,22 38°59'15" 141.41
1336 |= t i x :77342 t - il eE S < ) ! —Top |of Bapk Lt K a i g U 1336 c54 59.67 34°170" 100.00
5 —-—Biz "|“3 | ! ) s KL——L = i B c55 10.88 5%3'58" 100.00
1 2 4SS _— = & — —a— — = = — s,
534 I3 N .7 73 3 N | =y e el z 7 G v I e . |
A -l - " 1 _Exist. Grpde af Rt. Bank—" | Toplof Bank Rt~ [ | | 7 / | 58 3.8 5°2323" 842 |
1332 | | [ B - p 1332 [ c59 66.93 1°19°27" 338.65
e ;L_/—OO—L-W Vaoler Sirface . = ] T = 3 - = = c60 ~ 75.22 11°46'57" 36577 |
1330 er oy _ - [ T WTd AT | [00f-yr Waoter Surface— A i - o .65 55547 a7
> — S s ——==—m - Xist.\6rade @ alg =X - _ 62 5.81 66°32'08" 5.00
| L . N \ = 1= —1 —F -] _ |Exist| Gradg [23] 85.40 15°3117" 315.23
1328 Exist| Grade at Llt. Bank - A e e — T s Lo T 1 ~lof Lt.|Bonk 1328 ce4 71.70 10°08°05" 405.35
| \-Fin. |Grade _at € |Swalg D — t+— 44— 1— +— + — F—
B S s il L alg. ——
p o e —_—1 .
1326 i ) B 1 7 A= i 1326 For Coordinates See Sheets 17 & 8.
524 —T—1—- I 1.~ 1. _Exist|Grad¢ at €|Swalq— 8 <
o =) . —l () 3l B =~
e ~ T T ) I S 38 S/ o , 1324 CITY OF PHOENIX, ARIZONA
S =Fin. [Gradg at € [Swalg ° al 3 9 | S Slo ol /|Riprdp Toe-dovh STREET TRANSPORTATION DEPARTMENT
1322 1> S : I Y by Q2 s bl 7 N 1322
B3 of &~ o o NIN Nl mlg Plle o ] N / 24
. AN—N D | : N o K|S B ~ n
1320 ol | o=l “Riprob Toe|-dows i bls SIS 23 mits S S ) { © 1320 | _——Match Exist Str SCATTER WASH CHANNEL
R R | o4 Sy " =t Toe -down 43 RD. AVE. TO 39 TH. AVE.
+ D { a2 k|2 ) Q S pa— P ;
1318 ‘°§‘»‘;§R'Si3 — 11318 ST—914085
SIS [
= Ha s - | - OEF JSP_| SHEET | TOTAL AS
1316 i 1316 2o o2 en Tone2r5i] ne SHEETS | BUILT
369+00 370+00 371400 372+00 373+00 374+00 375+00 376+00 377400 378+00 CEA”;(%TELGE%%%ETE? /6 |35




Revon | STATE PROJ NO. SHEET| TOTAL,
wz| N s :
SCATTER WASH CHANNEL | |

PHOENIX STREETS—MARICOPA CO.
43 RD. AVE TO 39 TH. AVE.

i ‘EA ENGINEERING ALLIANCE
i

| S Ve .
DES:  DEF * |OR:* DEF cK:

JSP__ [DATE: 2/27/84

(PT. # NORTH EAST SCRIPTION P PTJON P _@%_mL . PTT
[ 1524 70455.2774___30797.669 Ex_cilln _ . 0 = 9661.3 28802.9275 k AL
528 70371.9688__ 307917312 g 110 [ 9655, 0814 28852, 7456 VA
7. 0521 30789.953 : 0 [ 9654.7026__ 28902.95 WALE
. 110 | 9712.9887 ___28705.4827 E WAL
. 0 6968.0418 _ 28760.7642 WA
iﬁm 8 110 9686.924 607.6961 VA
H_EDGE 110 9681, 0239 28854.4736 VAL
oR 110 9290.1@25 28678.0418 8
(] 9680. 668, LE
OF_CHAN 110 CHMENT BOT
[ ENT_BOT
PT_CHANNEL 207 WEST OF WEST WALL 1o ENT_BOT
[o NEL € _VEST WALL MENT BOT
Cl NNEL B EAST VALL RIPRAP T _BOT
CL_CHAN 8 43RD ML 48+14.00 PRAP T_BOT
A CHANNEL 55’ RT ML _43RD AVE :::: ";C ér“ﬁ
3§ : C 7RP_CATCHMENT - P
5.06__Cl L ENT_BOT
509 cL L ENT_BOT
5.20__CL L | 4 £ a7
5 530 CL C CHMENT BOT
38 | .47 __CL L [3 ENT_BOT
. 0 3 cL i 4 CHMENT BOT
315 706.2582 7 : CL_SWAL = ENT_BOT
5 0 B ; CL L 2 ENT_BOT
- e CE CHMENT BOT
CL LE 3 ENT BOT
el C = CHMENT BOT
oL Ci I ENT_BO
cL Ci 3 HMENT BOT
CL L [ MP ENT_BOT
CL C 4 CHAN RT ENT_BOT
cL L |4 OR_RAMP. CHMENT BOT
CL C 4 4 ENT_BOT
cL L 4 CHMENT BOT
L%_ L 4 . MIT
cL L 4 AMP !s ENT_TOP
X = OR_RAMP 3 70305, S2 03.573 323 CHMENT TOP
cL i 4 70305,5084 36. 05 325. CATCHMENT 10P
cL U ~70305.4935 62.551 325.00 _RP_CATCHMENT T0P
8 CL C .8 | 83 70320.1282 40.462 1324.82  CATCHMENT TOP
) CL L 5 ¢ 70326.7175 .9982 324,77 _ CATCHMENT TOP
89 Ck L | ¢ 78327 70344.119 3631 324,72 CATCHMENT TOP
2 CL 4 [ 8328 70358.699 3,7457 304,76 __RP_CATCHMENT TOP
N3 CL L T CHAN LT 70345.88 479 1324.96  CATCHMENT TOP
.6 CL C 8330 70389.37 6.7208 324,74 ___RP_CATCHMENT T0P
7 cC C 70354.609 0 ) 325.04__ CATCHMENT TOP
P £ CL C CHAN L 0263.245 026.92 323.42___RP _CATCHMENT TOP
.87 __CL L CHME oP 70371.2625 079.55 325.96 __ CATCHMENT TOP
CL C | CHME 0P 0232.3999 0.00 _RP CL SVALE
CC L CHME o7 70473.80 F 1325.70 _RP_TOE 17
X cC LE CHME ot 70388.23 1325.36___TOE 17
0559. CL L CHME| T 70473.80 ¥ .00 __RP CL SWA
0591 cC L BERM 70322362 0362, 326 1325.73 __RP CL SWALE/TOE 17
656. CL L C BERM LT 073.2487 0540.281 .00 ___RP_CL SVAL
729. o L COR_RAMP 073.0138 0540.245 L00___RP_CL SWALE
077¢ L COR_RAHP 734.8502___30781.454 .00 __RP _CL_SWAL
878 POI . COR_RAMP 9576.1316 94.55 324. COR_RIPRAP
873 N 1 COR_RAMP 5821.6975 705.21 31 BOT_CHAN LT
987 L .61 ANG PT_TOP 9821.7351 _ 28720.21 318. RP _BOT CHAN LT
9892 . L .35 MATCH_T0P 9836.7152 ___28720.9817 318, BOT _CHAN LT
70. .24 TCH_TOP 9851 28721.752 320, RP_BOT CHAN LT
0 9 0 9846.0699 _ 28735.657 317, BOT _CHAN LT
S .202 D 9845.8253 ___28737.642 31 BOT_CHAN L
2 46 0 2! s BOT_CHAN LT
9978. 0 0P 377+30 : RP_BOT CHAN LT
026 317 DT CHAN RT 3 BOT_CHAN LT
3695 . EAST @ CHANNEL CST BASELINE 58 o710 RP _BOT_CHAN LT
: BRK_ CHANNEL CST BASELINE 36 0T CHAN RT p BOT_CHAN L
_2-247 PIPES 1 OT_CHAN RT CHAN L
Oe 18 506 C_DITCH . BOT _CHAN L
3 BOTTOM LT i BOT CHAN L
4 BOTTOM LT BOT_CHAN L
CST LIMIT 3 D _DITCH FROM PIPE i RP_BOT_CHAN LT
Ct 513 RRACE P BOT CHAN LT
C .89 ERRACE RP_BOT CHAN LT
= 72 BOT _CHAN RT BOT_CHAN LT
CST_LIHIT 9 DROP ; RP_BOT CHAN LT
C| .82 DROP |84 9809, 98.3 31 BOT_CHAN LT
C| PARK_RAMP | 844 9983 29036, 1 0, RP_BOT _CHAN LT
C! [ 8446 9806 2 BOT CHAN LT
C 47 9811 5 BOT CHAN LT
CST LIMIT 4 9817. : BOT CHAN LT
CH 44 9691224 3 RP_BOT CHAN LT
CH 4 CHAN LT 45 9817.6775 s BOT_CHAN LT
LIMT (4901 OT_CHAN LT 451 59691, 21 i RP_BOT_CHAN LT
LINI | 4902 +00 CL CHANNEL S| 9814. BOT _CHAN LT
ST_LIMIT [ 4903 RAMP S 3911. RP_BOT_CHAN LT
LINI TOP DITCH/EDGE SWALE 5 9811, BOT CHAN LT
ST LIMIT S DITCH/EDGE SWALE | 55 1 RP_BOT _CHAN LT
LTHI [4506 03 CL_CHANNEL S6 064 BOT _CHAN L
Ml [ 3 CL_CHANNEL 457 348 BOT_CHAN L
L1 4908 7 7 CL_CHANNEL 456 14 BOT_CHAN L
LIMIT 097 9 CHANNEL 59 98084207 BOT_CHAN L
ML 7 3 CL_CHANNEL 60 9803.5286_ BOT_CHAN L
LIHIT 7 02 CHANNEL
ML 4 7 CL_CHANNEL
LINIT 4 7 CHANNEL
M1 4 7 CL_CHANNEL
LIMIT 4 7 CHANNEL CITY OF PHOENIX, ARIZONA .
:% 4 z = cL ::::zgt STREET TRANSPORTATION DEPARTMENT
HIT [ 0 SVALE
:{ |2 5 EDGéV;;;LE SCATTER WASH CHANNEL .
L [ 5 Elfu 43 RD. AVE. TO 39 TH. AVE.
|4 4/SVALE -
PRAP |4 £ 14 ST—914085
|4 0 CL_SVALE
CIMIT [ i3 o CL E:A-E OR: DEF. DES: _ DEF CK: JSP SHEET TOTAL
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REV BY|CXD By| DATE

DESCRIPTION

NO

/335

/330

1325

/320

1330

/1325

/1320

/1315

1325

/1320

1315

/3/0

RIW 399"+ RIK
Q o
S S
LR £ Swole £ £
NN Conslruction N Q
byl B ~ N
sl I Boseline GlS
~ \h | Q

K £xisl. Ground

Flev.=1326.86

104.36" 153.6!'
Bim Btm. 7
5ta. 375 + 727
R 729"+ RIW
J NS
Y 0
NR NN
NN by
313 Constroct J)
IR anslroction \
N \% P (Easz//ﬂf : PR
el i
l - /

_\‘ £x/5F Ground

9643’ ’ 104.85'

' BIm. L B 1. !

5ta 363+ 34.37

¥ Belbrend Or
( 334 t RIK
3 NEN
E < Construction NN
U Boselne bwale NN
o3 NK
% I RN
100 Yrs. W5 Hev-13226! Q
;fxisf Ground

£lev=13/6.75

l Llevs 131592
e | /05
' Bim. i B1m. '

5/0. 354+ ¢4

FHWA SHEET[TOTAL
REGION |STATE PROJ NO A AS BUILT

SHEETS

9 ARIZ

ﬁ ENGINEERING ALLIANCE— ——
CONSULTING ENGINEER

DES RJM. JOR yss. JCKiysp |OATE2-94

CROSS SECTION

CITY OF PHOENIX, ARIZONA
STREET TRANSPORTATION DEPARTMENT

SCATTER WASH CHANNEL
43 RD. AVE. TO 39TH AVE.
ST -914085

CESRJM _JORJSS JCK JSP SHEET | TOTAL AS

DATE 2-94 [DATE 2-94 [DATE 2-94 | NO SHEETS | BUILT
. 50 HORIZONTAL

SCALE 1" = 778" VERTICAL /7 35




SCATTER WASH CHANNEL
PHOENIX STREETS—MARICOPA CO.
43RD AVE. TO 39TH AVE.
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REVISION BY CITY OF PHOENIX

REV BY |CKD BY| DATE

DESCRIPTION

NO.

REVISION BY CITY OF PHOENIX

REV BY [CKD BY| DATE

DESCRIPTION

NO.

REV BY |CKD BY| DATE

REVISION BY CITY OF PHOENIX

DESCRIPTION

NO.

SCATTER WASH CHANNEL
PHOENIX STREETS—MARICOPA CO.
43RD AVE. TO 39TH AVE.

SCATTER WASH NOTES AND DETAILS

NOTE: DO NOT SEED ISLAND AREAS AS SHOWN ON PLANS,
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REVISION BY CITY OF PHOENIX
DESCRIPTION

[REV BY [CKD BY] DATE

no.J

ENX
[REV_BY [CKD BY[ DATE

'TY_OF PHO

=

3Y

SCATTER WASH CHANNEL
43rd AVE. to 39th AVE.
PHOENIX STREETS—MARICOPA CO.

IFRIGATION LINES AKE 7O £F

AACED AT EOGE OF /.SUI/\D;\

WITHIN 6" OF EDGE. TIF)

172" TREE LINE —"JX\’$§/
-

cx
?\’\

172" SHRUB LINE
172" TREE LINE
/=1/4" MAIN LINE —

172" TREE LIMNE—

WATER SORCE ——
172" TREE LINE

/=1/4" MAIV LINE
172" S LINE

172" TREE LINE ‘er

INSTALL FEF OETAIL SHEET

1-1/2" WATER TAP AND METER
1-1/2" RECUCED FRESSURE BFAL

o Z-CALLOY TLET EMITTERS
70 ALL TREES (TYF)

2/ SINGLE-GALLOV —__

TWO 2-GALLON QUTLET EMITTERS
7O ALL TREES (TP

ALACED AT EOGE OF ISLANDS
WITIHIN 6" OF EDGE TIF)

172" TREE LINE

Lo 1-1/4" MAIN LINE
/9;9“&//2"5/1@5 LINE

1727 TREE L)

nNE
X ’7/\;2»—/'04//6,( carLer LINE

3

e T
CONSULIING ENGREER |

| DATE: e

12" TREE LINE

¢
X ‘,i
<~ T i
= ~ /2" SHUB LINE

=147 MAIN LINE
/-

ALL IREIGATION LINES FARALLING BEFMS
SIALL BE ALACED oV TOF OF BERMS

-T2 SIMALE-GALLAOY TLET
EMITTER TO MARIGOLD ONL ).

¢ o
<

City of Phoenix

| ClLe Ol 1PHOFHE,, =RAZONA
T T TPATE P ORTANON . 2= ARTMENT

SCATTER WASH CRANNEL
43RD AVE. TO 39TH AVE.
ST-914085
1 1 v 1.~ " TOTAL
AT lan |w\u ’ CSHEFTS

| sews a0 M| 25 35

BUIT_

AS |

|




S LA

~___[Rev av[cko ev] oA

DESCRIPTION

REVISION BY CITY OF PHOENIX

,,__“__,__
NO

|
|

3

—

]

KD BY] DATE |

==

R S

DESCRIPTION

REVISION BY CITY OF PHOENIX

[cko 8v] bate |

PHOENIX
REV_BY

T
|

+

F

r CITY 0

!CN BY
RIPTION

ESCi

FEVIS
oF

=T

Ho

o]

I_

Lo,

L

-

SCATTER WASH CANNEL
43rd AVE. to 39th AVE.

PHOEMIX STREETS—MARICOPA CO.

T TWO 2-CALLON QUTLET
I<,

/96 SIMAE-GALLON ATLET

\M/WS 70 ALL TFEES (TTF) EAMMITERS 7O MARIGALD ONL Y.

DES R T ek

/! SINGLE-GALLOV ATLET

X
®
Q
_— | NSTALL FER DETAIL SIEET
g - 1=172" WATER TAP AND METER
J

\ Ly
\ \JESI m
= Ly
WAHALLA\ \‘*}(

Y_DZ SINALE-GALLON OUTLET
\EA//77EA’5 70 MAFIGAL.D o ).\

1=172" REDUCED FRESSLRE BFFL

1-1/2"— /-1/4" \
g PN /e [gxu@___ N

¥ %) = Ao —

o L lam See TR
EEaibn [state’  prou. O m,T‘;ﬂAL AS BUILT

“CONSULTING
—bLy

EMITTERS 70 MAKIGOLD oL r.

©

|
«
1

/0 5//\6(.E—GAI_LQV-\J
ATLET EMITTERS
70 MARIGAL L

TR

Z X

.‘ 210 SINGLE-GALLOY G,
(4T amer ewmrmees ro =0 = =

pa s .
— \;\
( 9 . — - * \\

rC” MARIGAL DS oL ).

\\

(
|

. R Ty

V5N rmercarion Lines ame o oo / o5
ALACED AT EOGE OF /5L ANDS
i WITHIN 6" OF EDGE, TTF)

o

7~

172" SHRUB LINE
172" TREE LINE

\ | / > S /
12" TREE LINE : \ / AZ Y/—//-r'mw LINE
T e, Ai:A TCH LINE  7A. 5368+00 SO s

=

V2" SHUB LINE ™ 12" TREE LINE
172" TREE LINE

/" QUICK CAPLER LINE

gl = . .
7 + !" ]‘ i
I *
IENST
é/ ( ' ©
24" e ) j (
; > S~ N LM
M N =1/ =
29 — NG s,
\/ /// //&v‘ e S
THWO 2-GALLAN ATLET z X = 8
EMITTERS 7O ALL TREES (TY7) / ~ \
P \ :
/ \ [ /#s7aL nEW S
| /8 STAT/ON IFRIGAT/O,
CONTROLLER AND SECLRITY
CABINET FER CITY OF ARENIY
CETAIL SHEET.
ALL IRRIGATION LINES FARALLING BERMS | |AODESS 17710 N 10171 AVE

SUALL BE ALACED OV TOP OF BERMS
SEE DETAIL SHEET 23

J
( ¥
\
|
City of Phoenix
CIIc OF DPHOEPHIX, <XIZONA
STHEET IRANSPORTATION ~ ZZARTMENT

ST-91408<
4 l"" 1T T TOTAL [ —AS
{an oAl w_SHLETS | AUILT |
WAL 1"=40- lv';vll..'lll;»:‘lﬂll\l 24 35

LIMITS OF PROJECT

/'-— IFRIGATION LINES ARE TO BF

I \raceo ar eoce o= 1a.anos
/} WITFIN 6" OF EDGE, TP

U

|

SCATTER WASH C-ANNEL
43RD AVE. TO 39TF AVE.




uad
<
o
>
2
o]
X8
Z I
B
21z
Q|lax
"
o
>
=
v
Z
>0
@©| -
z&
olY
Az
;C}
%
F
Q
r4
<
o
>
5
c
w2
=15
Z
B
ol
a|x
5
>
=y
v
Z
F k)
Z| &
olg
3|2
;O
&
@
o]
&
wilS
=R
SN
Ell~
o[l
x |3l
Z >
3|2«
>R
EE S
o)
‘o W
S|
E]
mih
=N
8|l &
3|21
NEIN
el
S
&\

PHOENIX STREETS-MARICOPA CO.

IRRIGATION DETAILS

FHWA
REGION

STATE

SHEET[TOTAL

FRO) O NO [SHEET

AS BUILT

9

ARIZ

I

COMNSULTING ENGINEER

Jor

[cx [oATE

/ TPRESSURE TYFC' BACKILOW PREVERTON I T=F) 3

LA Csspie //A"'ad/%a o S Perensk

Ut (B./ FU ) Boliors o fDLFU,

&hall BT figher Thap Biphest

Water“in Syster ( Braas)

B U Assckhbly &oaT] Comsip

o /'//c' oniry
Dl 0871 (fp7

©-dutny dapHlpere

(3 b4/ Nyole (fer,
Fegthred)

20t)

a2

-

SOLENOID VALYE— &p

D—Airmshed-prade (for rion-1/ripased Areas) @—6‘ Layer of /2a drave/
@ —Flastic irr Yorve Box W/ Locking Bolt cover ¥ 1tin.l Cu /7 fatenal
O —"amshed-grede (for-1rrigaled Areas) Maun Lirse Lateral frorm
@—No. /¢ Control Nire (Orange) essure BFPU of
Mo. /8 Corsrvor Wire 7o Orper Yalves o Sarme Meter

Lontroller (Wi7e)
(Q-LTectrie remore lontral Yahe (Brass)
D— Fr.e Il Adgprer Mip? X Slip.
@—5upply Line lo Sprimhler yster or Alrmospher BE LU
B,

X pe Yalve /or Sox.
And AY borctswre O
Box Jo be Slanritss

ant’

& | == TTT: NANANAANNNN NN - A Gt ar
=it =4cq| lover Zo fare
: f Washers

AR .
2
L S
Notes: - CAll-4ddl

< ©
* Frovide [yoansion Cals & each Nire Lonnection in Valve Bor.(Nrap Around /& iﬂp( 15 Tir1es)

« B1go-Lo Valve W/ES " (ittgs 1o Montain LB iwr Yalve and 1o of Box.
:LPrboss Cover W/ 16 No. kipich Lorrespond fo Vake Mo. Irripation Flon

/REDUCED PRESSURE BACKFLOW PREVENTION UNIT— GO

/__BRASS EMITIER [OMTPOL ASSEMBLY — @)

D-Feduced Fressure Backflow (Q—6aly Fisers(lenth as fieg'd)
Frevention lam? (Lrass) @-2ched 80 FY . Male Adapror (/o7 X 5/jp)
@— fovide LHB Vode! 3/3] Erorce @ —— % Cubve foot Cone. in Thrust Block
v Strainer with Hose Bib for  (Q)-Cone/eterBox Znsialled By Cijyof Moonx
Flushing, with 100 IMesh Saeen. —— 8 —————

4 9 N 7 e XBEIIIN 7 X7 jemr///
SVt ”7;3’ i @2/ X% Py ) Lrclosure See
@* Gav. M/)/Jé’ k>, ".;nl v l Belon.
15 |l" I3 !

® * Galv Union [ -

b
05

uo:‘id
R

P Nofe : For Corrosion frorection Mrae
Belon /7n.drade (2r/7ag Sec. 755.¢

B.FPU. SECURITY EHCLOSUARC

—
Swizp of dirthosare Hher Gemip

SR
oot

lonstovetivy At

1, Ve dearruciar Boal) Verr[y 0,
frior Lo larstucslan of Lockwe.

2. [ Loclosure Lol e Bt AV

/Y 28\ tbes Aryrbs amat/ o
Lormer Joo and BoZbs.

3. [abive Sdo/ e /H da Laanda SEh)
o7 LA lo0 and’al f Sibs AL/
AN o ar Lrnside o
L[Teioswre as Sopaivdl

4. /de) Joecs. for Lrcosure Stall
Lon/rm Lo Adar Jave. Jec.
rmon cont /s # 50, 4o 2
Ve a/ym/r)ﬂkr//iz/f)?il

19 1o, 2 Lrames
D 2 sme gt 5. e Lontractr Shatt Horrl Lhe
@ Wl //I /ﬂl rs Caaes Locorbar of Lrckosure Lo
ekttt Hasu g carene Moo Do
G &, Jhe Lritosunre Liad S or ¢ Lors
(©)] {éd’ Unidiad 4 fam ik M.“M,‘Jd_f///%oz’
@ S Ly aTI AT rg s ride <
GSIA 7. drnd 2V Ml Soods Soocrih

@) Hel jny S bo St/

Al Wl atf Arowar
A~
r —lges Eﬁ[
Salr
5 o
TAU4 A TAU4 B

@‘/'fm’//c LB [fode/ 3)3) Bronze "V Strqumer Al/HoseBib and 100 Mesh Screen.
Leetre Semote Lontbo/ tatbef be Soteravd Ve Leitar)

Sessyre Aepoisror Alh Agpusbbe dtts trssare of 10 Zo I5 51
@‘]}b‘/i// 2 0 Lo 40 FST 19}0// e SFassare fzgp( on e l/er Sae of

Lhe fFrssare ppusaZe. e o e o o
Motk Adgrer{Jot 80 /787 T s 2ttt
WMok Doted, TP S VL. Lenp as Aigovvd) |Steel Any s AllBoiks on daver
D—ttmrr fZa5:) Lo Hare Neshers
Yape Box Aithiockisp Gao” Lorer.
W She) e SulPeren Sze Zo
Atcomomontsle Al lanPo/
9 £ ‘//ﬂﬂtr/ S 5/ of Jase
ox S Aboyr ST Bradt.

= Forize /5 "/)‘//r Lreo Dz,
= Jume, S S "/4/(/- of Sza
lrare/ /0 fp Graye/.
Lo ST oyt Sz G
Llarance Besawer Cboran”
Yorve aoz’ /oo oF iy Lrave/

J

D—7ee or £/ (Skp X Fipt)
@3 I oy Mygple

O — 12 W Leryt# Mot
@-90°E1 (Sp ¥ Fip)
G Lengts Mypote

© t1ate Adgorter(Blo X /o)
D—1Irripaton Hawrhre

@) Layer of Fea Gravel 1. Cu A
[tarerval

(:)—/'ﬁmﬂ' Quich Coupler Valve.

@10 Circvtar Flaste Vahe Box Wbk

Dowr loching Corer. Be/ 7o of

Vafve Box /6" Above fin dr

@ Slamttss Slee) Srap.

@ X% lé‘d/u fope Section /8 Ilo/y

Nore: Al 1710inp.s amy’ Mpples Stal be Soted. BO.
D) - o0 Jor/ Apound Auith Loyt b Jame sty s Adacen S0,

f

TRENCHING DETAIL

~Tvbing or /V/r/q/

SECTION ‘A
All Fipe Installation. [remeh xcavation,
Bach filling ond Coppaction Spall Cortlorre
With [Tag Sec. 401 3 and 6O/

lape amd Bund/e Judmy
or Kiruyp ar 10'-O"
Inrerva/
Aorse:
Depth Demernsion fMay Yary
Wpere Indicesed on Irr./Yar

\

<

4 WATER 8YSTEM SCHEMATIC

(D——rressure Jype Bachllow [Fevenser
Llectrie Valve Conc Mefer Box. Installed By Oy
G)y—"rrastse Yalve Box kLo, 44 lover * Harer Vam.
@/ Lah -1 llnss 318, 1 -Ptiess 200,1#Vhss 100, Q) Bched 8O PY.c
VeGP, Fressure Compersation Bubblr (@)— Waler Tap

Curd Sigp, Tnala led By Cify

@4 G/71 fressure Corppensation Bubbkr Garz Valve
@——Weler Meler Instalied By Oty of /4 Fressure Regulator
1' a0 Gatlop Ov?lel Loy iers. Autormatic Flush Cap

\~1 ocated in Landscaped Areo
(Bleeres folasers alleas) ' n/o LnasgoAred)

70 Be Insialled By The

* s /, ,
2 7y 0 £ hoena Nz : dpe lase Box for Jase.

L. i

NN

GATE VALVE AND BOX DETAIL —@—

A

/F\N- GCRRDE
) %7 X 8.
Xt i ECE AL/
\‘«, \ %)ﬁHEIqAﬁ@?@%Z\éD =

cste e (BRONZE)

ADAPT FIANG To vALVE AS
REGUIP=D

&' LaSER CF PoA eRAVEL .
L1 & PT MATERAL .

7 | culc Feor
. THRUST BLod« L|TH

ARNCHoP STAAPS ON Al
MAINLNE VALVED Z)2%¢ | ARca=

f

7/
' o /.
17 7o

Confrol Mire

NOTES

Slecve
el

4

/. Bleeve all Drvewgys 7#ar are Crossed A174 Irrypation Fjpe or con’rol Aire Use
Bcteau/e €O fjpe. Srre 23 Sollons Lnjess Offerwise Mosed on /%er3.

Irrigation /pe.
A

N\

-

1’ PUC 50F. 35
Fainkne Lateral N\

/—Fm/sh Grade &\

AUTONATIC

" 5ch 90 WEUGppx/ph)

Y5 air .2,

~——Flush Cop

& Fustc Irr: Valve Box with
Lacking Bolt (gver

J"RUC SDR I35
(Lergth a5 Requrred )

' Layer of Ba Gravel Min |
Cu. [T Material

/

/

PVC. Lateral —

Lcorgppsed dramre

74
FrHITTER DO .

el L1710 Aeproved).

~Threaded J2°
I'ble Adapter

PPUC Gchb0
[lex Hose

' ach.a0 #5°CU

/ or & K;ﬂ//aﬂ Qu/ e/ A
Lors Fers ( Bowsmnth LT (9/0

=

2= To Calorr Cov ors >

e rurk '*\@ 3
Fuc La/‘e/a/j ]

o Ballon Qyrves Lom/Yer
L /e Gallon uides Lomittr.

Cover.

Llasz 160 FVC-- =

FAastic 10" Irr \ble
Box wath Locking Bolt

N A 5chd0 49°C1

b'Layer of Ba Gravel~|
fiin. [Cuft Material

P

Fressure Kcyz//a/or

//zl

Class

Laferal from \blve

chm/ fo Emitters  Fiow Fﬁwﬁfm -

N

160 PIC

i

CITY OF PHOENIX, ARIZONA
ENGINEERING DEPARTMENT

SCATTER WASH CHANNEL
43RD AVE. TO 39TH AVE.

ST—914085

OES

TOTAL

DR
DATE

I
I

DATE

) (3 SHEET AS
NO SHEETS | BUILT

[oATE L
27 |35




E B %001 ¥0. ;Lol‘:O_‘M a5 sunLT |
M
uo BOND TO CABINET (1) UNBROKEN PIECE OF#8 COPPER WIRE m— e e e s
~ T NETAL LP ————GENERAL DUTY BREAKER PANEL
. PHOENIX STREETS-MARICOPA CO. (PANEL MUST BE READILY ACCESSIBLE AT FRONT OF CABINET)
~ i
WELD ALL & SIOES ) E————————— — (2) #10 IN T CONDUIT FROM CUSTOMER SERVICE
\/‘ j [ (NO GROUND WIRE REQ'D.)
= EXPANDED NETAL e NEUTRAL BUSS
s e
: R——FoNT LR 20AMP J-BOX PROVIDED BY CONTRACTOR AT POWER CO. POLE/PUWER SOURCE
: o —- = CIRCUIT
; - BREAKER
2 2 L 2 (Vi
|3 \ N\ VESTAL SR 120 VOLT SUPPLY FROM POWER CO. SECURITY CABINET NOTE: 2
3l ST SESIIITIN = e CONCRE TE TO BE LEVEL TO PERMIT
B g =S GROUNDING BUSHING 3 ENCLOSURE TO SIT SOUARE ON PAD
|2 ﬂ (2) #12 THW IN 1/2° CONDUIT - = f NOTE: &
P o (1) 12 TO BOND CONTROLLER 'L—} LOCATION OF CONDUITS AND GROUND
o) N k . ) — — ROD SHALL VARY ACCORDING TO TYPE OF
g ————————NOTE: | i “ BREAKER PANEL USED, CONTRACTOR
z e R HARDWIRE CIRCUIT FROM PANEL TO CONTROLLER SHALL DETERMINE LOCATIONS.
s " CBN. ST. N\ ) BOTH CONDUCTS SHALL SERVE AS
2= EXPANDZD METAL SUPPORTS FOR PANEL BREAKER.
() o e
E J AUTO ELECTRIC
> 2 H L CONTROLLER |,— 2 718" (TYP) |, ——— @) 12" X 8" FNDH BOLTS (TYP)
< ' OtAT WEATHER STRPPING FOR VENTED o (2 LOAD 75 WATTS ¢p—2z e X
' CAZINET. USE TH'S DETAIL FOR ALL =2 Iy | Rl M= T CONDUIT STUBS (SUPPORT ONLY)
. SOUD STATE CONTROLLERS. FOR ALL I #8 CU. GROUND PER NEC. 24 VOLT SERVICE TO ELECTRIC VALVE G 1 | aid SHOATRFRE
| 1l W= DIMENSINS USE DIMENSION SCHEDULF. e == 250-91(a) CONTINOUS, BOND TO 7
< EXCEPT AS NOTED. ) GROUNDING ROD W/CLAMP < NOTE: : ———— CIRCUIT BREAKER
& EXPANDED METAL ALL CIRCUIT BAEAKERS 10,000 ALC. WE ;
AL COMPONENTS LOCATED INSIDE y YELD ¥4 NOTE: 3 /
L@ "TI CONTROLLER CABINET R s (WHERE APPR) ADDITIONAL 4° THICK 7
i - CONCRETE SLAS, PLACED BETWEEN
e FOUNDATION AND SIDE WALK. 5
PLAN VIEW LN | i
{ | FMN EDGE OF SIDEWALK WHERE APPROPRIATE.
1 NTS [2} VENTING SECURITY 3 ELECTRIC SERVICE SCHEMATIC 6 Y
= . k. CABINET N.T.S. N.T.S. A% B
[ ] SECTION A-A (FRONTAL VIEW) CONTROLLER MusT SECTION B-B (SIDE VIEW)
BE BONDED TO
N & NEUTRAL BUSS D
$ #ELECTRIC
FITTINGS ONLY i [
: S o e oo
F4i 5 l A 74
2 S e 4 CONCRETE BASE DETAIL
i 2! MIN I LEVEL TOP i — N.T.S.
3 2! FLEX ( d 1 FRONT OPENING IF USING APPROVED SOUD STATE GONTROLLER, —— CASINET WALL (12 GA)
: CONDUIT i CASINET MUST BE VENTED. OtAT WEATHER /
2 NEUTRAL BUSS # W e oa SAFETY HAS? VELDED TO D — STRIPPING FOR VENTED CABINET
ola CoeeER WiRE ‘
>|2 i ' - b ~ 9 I"GALV. RIGID CONDUIT
o)z GROUNDING BUSHING |5 ot finte WL SRUIEISD 3'MIN. ABOVE SLAB
z(% ﬁv GROUMNDING LOCKNUTH NAXKE BRACKETS TO FIT AND W coven < TOP COVER conpuIT
21z [~ 2UOCKNUTSFER  § HOLD CONTROLLER BOUT TO K === CAULK WITH VEATHER
215 FCoNDUN STusa. || SOES OF CABINET. ADRST | TOP DOCR SHALL NOT OFEN MORE THAN 130 CENTER AND WELD FEMALE LATCH TO INSIDE OF PROOFING MATERIAL
= - Rl BAACKE TS TO LEVEL TOP OF : ] AN 1O COVER M BETWEEN CASINET AND —
FOR SUPROAT i 2 3ra V2' ABOVE STANDING g CONCRETE
\ oy 2] T — WATER LEVEL
hl T N NOTCH S0E PANEL - AR CHADE
z i . 8 i B = i <
a : TS ' I T
Lo 1 G = WELD CHAIN TO STAPLE lelv”w | E : :‘(_.____ (3) 172" X 8" FOUNDATION
% TXTXR2G WELD STAPLE TO CABINET il A G b (‘ BOLTS
(MIN) STIFFENER/ LI T 4 U, —— CLASS 'D° CONCRETE
[ 3 SECURITY CABINET SECTIONS YELD EACH END . e e o, il { .. FoomnG
SASH CHAIN Wi 75 ) TO POAER SOURCE
N.T.S. GRS At PIANO HINGE WELDED TO TOP S LOAD ELECTRO-GALVANIZED BUSHING ———— l k 45—4‘ 1
INSIDE & TO CASINET BACK e
3 CLOCK CABINET — (8 /2" X 8 FDN BOLTS QUTSIOE INSTALL SASH CHAIN ON BOTH SIDES OF - —
ARDUND FOUNDATION (TYP) SEE VENTING tj:ﬁ' = ~\_,, —r MULTIPLE CLOCK CARNETS RGS. TO P.V.C. ADAPTER
Ts
B z :\l .:\S d CASINET WALL (TYP) il I ? — WELD HASP FROM INSIDE LOCATE TO MZET ;F;l’:-io CONDUIT ELECTRIC .
Y (EEENRY / FEMALE LATCH SRVICE W/HALF LAP TAPE F
I s 2y - SIZE AND NULBER OF CONDUT SHALL BE E\‘MN THICKNESS OF 40 MIL
= § N SUFFICIENT TO PROVIDE FOR ALL COMIMON ca 8-0 x 5/8 COPPER-CLAD ‘
=3 ) SIS 4‘,——-—4‘*——-_&\— AND GROUND WIRE TO ELECTRIC VALVES GROUND WIRE 10D WITH CLAMP
g = Yl 3 - — = EXISTING GRADE -4 (SEE SPRINKLER PLANS)
Z|2 :l (\. L =3 Yz l, =82 v | NOTE: 4 i
“ -7 -7 i PAINT SPECIFICATIONS) i’ |
_ 3
o CONFCRM TD A DO T PIANO HINGE \WELDED TO I IRON STOCK
o SECS SEC PRIMZR COAT BASE AND FRONT COVER :‘ | m!. Qj:‘
5l s 2 CLOCK CABINET PNT s o e D ane  NSOE "l B E =Y FRONTAL VIEW CABINET BASE DETAIL
a2 § y . HY-LUX ENAMEL : N Doy o . FXT ANGLE N.T.S.
Zla (1] & b ) St
g SIINES R e )
210l (¢ BASE IRRIGATION DETAILS
@ NYEN BN & 5
St V[ R 61 /2" X 8 FDN BOLTS e [ ' X
§ e AROUND FOUNDATION (TYP.) 1 J .'ﬁf"é =1 H— eap— (7 =
L= -5 2 i& o Al i GZOC)( v CLOCK SIZE VARIABLE DIMENSIONS OF SECURITY CABINET CITY OF PHOENIX, ARIZONA
o] W, |- ke L i = ) i
2|~ = 7 THESE DETAILS AND NOTES ary "‘;"\‘Vm' Al B|C D| E F|IG]|H | J K| L M| N ENGINEERING DEPARTMENT
SHALL APALY L — =
e xs |1 |2 o w |56 9 SCATTER WASH CHANNEL
y N 2 17 X147 1-6"t 1-7° =10 1w =11 MV
’e‘ ~NOTES *MaN BONDING JUMPEP [73 ISOMETRIC VIEW OF — e s O T ) P 43RD AVE. TO 39TH AVE.
§ @4 1.EC 250-79 a,b,c: thru bolt / green SECURlTY CABINET N.T.S. e =t = = ST—9|4085
woxar |3-a| 2-2 3-8 o« |2-67|T1-3 D7 Ap5 L= 075, Grel | 7ol ’s
— . (8 2F5. S22 2l Lk
a-i | -2 5-3 . 2-6" | 1-3° 7 K2 .
. R e ol 'nt - 2, I [EEN Z8 | 35




THIS PROJECT s o]

BLIA VALLLY OA

WLy on

sLLL O]

CALLIwAY AD
THUMDEARIAD AD.

NORTH cacrus mol

arey vaLLey w0
NACLE PLAK RO
LOR vaLLLY 08
LanosLLy w0
[Union HiLLs o8

f (L AD
Cattnwar w0

framocrmno mo

VICINITY MAP
APPROVED @QG\J\ - IN-Y
FeR  WATER }_ER\QCE’S‘DIRECTG’R DATE
APPROVED e /); S %“Z«O‘Gﬂ
DEPUTY STREET TRANSPORTATION DIRECTOR DATE
) £ D /
APPROVED aveph & (Tpipg  FE Z-2-9¢
ENVIRONMENTAL HEALTH SERVICES DATE

CITY OF PHOENIX

STREET TRANSPORTATION DEPARTMENT
DESIGN & CORNSTRUCTION MANAGEMERNT DIVISION

43RD. AVENUE 12 WATER MAIN
SCATTER WASH TO BEARDSLEY ROAD

INDEX NO. W=897728
1993

DISTRICT NO.| THELDA WILLIAMS

FH.W.A, SHEET| TOTAL
REGION I“”‘ PROL NO. I MO |SHEETS AS BUILT

9 lAmL l l
L2 _ENGINEERING ALLIANCE S —
CONSULTING ENGINEER

DES: D E F oR:yss [cxcuse [oate:

LENGTH OF PROJECT

L 17

MAYOR
THELDA WILLIAMS

CITY MANAGER

FRANK FAIRBANKS

CITY COUNCIL

DISTRICT NO.2 FRANCES EMMA BARWOOD
DISTRICT NO.3
DISTRICT NO.4 CRAIG TRIBKEN
DISTRICT NO.5 JOHN NELSON [00)
DISTRICT NO.6 SAL DICICCIO (I’E
DISTRICT NO.7 SALOMON LEIJA ;
®
DISTRICT NO.8 CODY WILLIAMS |
=
a
<
o
o
>
Ll
- |
n
@]
o
<
Ll
m
O
}_
I
on
<
=
o
V1]
F—
=
<
O
1)
Twe working days befors you dig, ‘
CALL FOR THE BLUE STAKES g- 7
263-1100
Blua Sloks Canter
LOG NUMBER
NO SERVICES PLANS PERMIT
WITHIN  PROJECT REVIEWED BY RECEIVED

ARIZ. DEPT. OF TRANSPORTATION
ARIZONS PUBLIC SERVICE
CABLE T.V.

COUNTY HIGHWAY DEPT.
MOUNTAIN BELL

SALT RIVER POWZR DISTRICT
S.AV.W.U.A.

SOUTHWESY GAS

WATEH B WASTEWATER DEPT.

N~ 2Q nf 2R



FLOOD CONTROL DISTRICT
OF MARICOPA COUNTY

g PLANS FOR THE CONSTRUCTION OF

MR SCATTER WASH LEVEE CERTIFICATION,

78
16 ST
sT
32 51

OQESERT HLLS RO
JOY RANCH RO
. CLOUO RD
CAREFREE HWY o - CAREFREE HWY
LONE MOUNTAN LONE  MOUNTAN
‘DOCLETA DR DOMLETA OR
R e FCD CONTRACT NO. 2008C040
PINKACLE PX RO - PINNACLE PX
ML o i ¥ ey Pt JUNE 15, 2011
BEARDSLEY RD T - N Q% SEARDSLEY RO
UNON KILS DR - \ UNION HLLS DR
RO BEfLL RO
w :
THIS PROJECT os \{ poss il I | lg & I _
\ 2 i B — e = x ===
i ~ 9 0 e z §l|”‘VV."MENADorA OR-||E @ ([} GOOmN DR
] DUNLA® RD “:'\N gm 2 'J]II lr = [L_____//
A £ NORTHERN A\ N - S oo e ok —
Fide SO R PRy I i Sl e
wmmdr_:}_;ljf_zzg?s \q 2 :gmmm lkZ::ZJ_l‘.fl
- : 585 ] 1 . |
INOWN wmm.— ~— a4 INOWN SCHOOL RO H
MC DOWELL RO
=S v _l=" _
el — = SR | | . WARCD PoLo R |
<o Th L“ o oy %J:l_wiﬁ*ﬁ.”ﬂfEJ
SouneERy " SoUTHERN
mu;: i E 18 E = mxa:w 8' |
TR T 2 SCATTERWASH FLOOD CONTROL DISTRICT OF MARICOPA COUNTY
BEEE 1 SIS B2 |
§ s N\~ oo o0 auor v Z N [SSUE RECOMMENDED BY:
Gy WARNER RO rZ WARNER RO I l /"\\
g glgwe RAY RD l I // N\
s [0 CHANDUER BivD — //\0?“ \\ i
PECOS RO £ 11 A proos w0 I | W i QP‘\% |§
YT [ NI :|E PROJECT NANAGER
X 7! ||9 ISSUED FOR PUBLIC BIDDING BY:
& VICINITY MAP i 2| rgor ox |2
L. NTS o Tt
< 3 @ KEY MAP CHIEF ENGINEER & GENERAL MANAGER DATE
AS-BUILT CERTIFICATION RS wife DT T
| HEREBY CERTIFY THAT THE "RECORD DRAWING™ MEASUREMENTS i" NTS O

AND AS BUILT ELEVATIONS AS SHOWN HEREON WERE MADE
UNDER MY SUPERVISION OR AS NOTED AND ARE CORRECT TO THE
BEST OF MY KNOWLEDGE AND BELIEF.

ANDY KUNASEK - CHAIRMAN

Lot m BuusEr 7/16/1
REGISTERED LAND SURVEYOR NAME DATE DISTRICT | FULTON BROCK
3/587 £x2/86 Yfiofzerz J2 engineering and environmental design DISTRICT 2 DON STAPLEY
REGISTRATION NUMBER DATE 4649 east cotton gin loop, suite B2 DISTRICT 3 ANDY KUNASEK

phoenix, orizona 85040

RECEIVED BY (FIELD ENGINEER) DATE 5:?72 digizg.:af,zzzl

MAX WILSON
MARY ROSE WILCOX

DISTRICT 4
DISTRICT 5




Date

Revislons

Seai
Designed By:
MRK

00+SZ ‘vis

KRS/KSJ

Checked By:

Drawn By:

JJH

827110

Date:

J2 Project No.:

08.0222

FCDMC

Contract # 2008C040
Assignment # 3

m 00+5Z1 OL 00+0Z 'V1S 33A37 HLHON
3

NOLLVOIHILY3D 33AIT HSYM ¥31LLVIS

371408d ANV NV1d :epy

Far Boring Logs See Scotter Wosh

Levee Geotechnicol Investigation
ond Anolysis Report, Doted Oct. 7,

2009 by AMEC Eorth &

Note.

~ 3NIT HOLYW

Environmental, Inc., Tempe, Arizona
(AMEC Job Nao. 09-117-01027)"

CONTROL DISTRICT OF
MARICOPA COUNTY
PROJECT (FCDMC)

BEGINNING

T T
L

i\_._\

LIMIT OF CITY OF
PHOENIX PROJECT

7

SEE SHEET C~1.05 FOR
ALIGNMENT DATA

/

b T CHANNEL FLOW UNE
S i .
=~

0% °'6G omﬁ JEY)

5030z VS — 3NN HOLVA

1340

1340

1338

10" 20
SCALE: 1"=20

0

336

q 1334
1332
1330
1328
1326
1324
1322

ARD

25+00

FOR INFORMATIONAL

QUIRED

BEGINNING OF FLOOD

SES ONLY
§.Bé RY
/ ,;zfgg ‘é
—

2

MIN
SH
PURRO!

i

700 YR. WSE[.

| bIAEs

1= gy
4!\.5 2[92/

v 3287/

VhoL2

-

v2E/

S 14
/m ” 16°92€/ |

24+00

b
\—cumnn FLOW UNE

23+00

LE762C |
S6'CEEL 'A313
008 VIS

= 3sm ok 00t

08'01+24

0L°6EEL = 3SH
Go'eeet A

$:65-

2
5

T\/\/
7\/\/4.\/\/
anoor | oA
13 33ATN [VaVaN
1S MNIAIN- L.a, A

15— B3ARY

8G'LH

+1Z VIS

21+00

¥ CHANNEL FLIOW LINE

/—1OEOFLEVEEI

\Hoo YR. WSEL

353 ??? 33

i

4

1338
336

20+00

1

1334

332

1330

1328
1326 o
1324 F— — 7 1
1322

.

X Bd O 1IOZ/SV/E G-dd WMo OMQ'dd JOAT) HINON ~ DMO0\Kensns ysan 11095\, Loooe\ LZZ0s0\ T




Date

Revisions

SEE SHEET C-1.05 FOR
ENT DATA

—

CONTROL DISTRICT OF)
MARICOPA COUNTY
PROJECT (FCDMC)

END OF FLOOD

27

Expleas 9/30/2012

Seal
Dasigned By:

:

|

—
———

00+6Z .<M

S -3

E RTH ©
3le N nm mmmmme NOLLVOISILY30 FIATTHSYM ¥3LLYOS o
i ¥ elE8 58| |f muw !
i X Izl §(E mmmm mmmwmwm 92'€G+61 0L 00'00+0 'VLS 3I3AITHLMON 2 O
s |5 |8 s 983 [shaiii NVId LNOAY :opus .
Qo
ik
I+ |
@1
5.\“ umw
] 1
gk mw
° 5 mm
s¥5at
: % & & & & 8§ § 8§ 3§,
oA T 8
INAAANAA i
NANNAAN !
INANANAN N
avavava M
INAAANAS
AANAA I
INAANAN .
¥ NAAN el
w NAAANAA m
3 INAANAA m y
Iy NANANANAA 5 M I 1
g NAANAN = :
3 NAANAN =
)\,\/\/\/L g |
NANANAN N _ l
AVAVAVA rave T _ o
hoAANAAN N
I AAANAA y !
NANAANAN | o
NAAANAAN ¥
NAANAN ' _ w
2 NANANAN - 3
82 RAANAA I =
/ gF NANANAN . g
N L z
\ mm,v._ AAAAAA . &
/ 822 RAAANAN | !
Ego  [NAAAAN ! _\
. mrm NAANAA Doy
3 I INANAS “
/ﬁ 225 My .
AN NAAANNAN | !
v\ R F 8
AN t &
NAANAN : .
| \ AAAANAA
_ NMANAN] :
& o NAANAN] \ e I
~ ~AAANAA] J
ANAAAAA] “ b
| AAAAAA] \
\ NAANANA :
N A\ —_
NAAANAAS |
l "AAANAA] [
\ 7\/\/\/\/\/ _
S ™ N _ o
mww G _
y £3 AAANAA :
ﬂD AN ._ 5
mA MAAAA ._
_ SESE | __
| sasp | !
AAAANNIE ST .k.nn 4
—_—— TR0 SN NN | - VJ._ - —
s 475 | IV o
b= | ¥ Wzzg7 X
R S NN w S} i w
o NANAN i !
3 INAANAANM I
bl INANAN e fle ¥
NAAY e o
m INAAAA m«..v. Nu L E
& AANAN sE _Lu =
ap_"VSEE | UAAANAA IR
[ NI g —M M 8
MAANAAN [_ 3 9
A AN i
PPIIEE} = 3ISM "HA 001 _r\/\/\/\/\/\ !
98 - po'fect A3 3T | MYV VM i
B3+ -HIh A A t
wee's | oeelLtdg VIS || M |
MO Il
_r\/\/\/ﬁ/\( m B L
MANAN , P eETrE rkid
§3LE7 4 VYV ; 925/
W lysas MAAANAN Sa, 5
1\/\/\/\& 8 !
, LAAN = !
! AN )
& NN
i |
! HSEE/ s ‘g26/ | 28 s3¢/
/ﬁh b 1 UARA N5 gosz /35 a7 o w
o~ o~ «© © -

,

WX Ad TR UOZ/SVE 9-ddIn0A0) ORMO'dd TIATT HIHON — Omad\Kewngeon e 1095\ 10096\ 227000\ D




TC PP RYG tay u =8

12 NI NN T\ et ertiachsy vy FCWY = COUTHMEST |~

1330

1328

1326

1324

\

\

X

LUMIT OF GITY
OF PHOENIX
PROJECT

BEGINNING OF FLOOD
CONTROL DISTRICT OF
MARICOPA COUNTY

PROJECT (FCDMC)

—
\.

——

Oovg 01S BETNRS)

FLOOD

TROL DISTRICT OF
MARICOPA COUNTY
PROJECT (FCOMC)

CONCRAVE |

k 0+00

-
1344
| .
\ FHOENIX ngrg\EogT BEGINNING OF FLOOD [ 5 ’b’? 2 | e
‘ | MARICOF Aogsngr'qchY x < & g? gNoaTgFOLF‘ﬁlogT%!% oF .
\ i —— N e o
\ i 1 fz:S ! L'.sl- ! ——
\ r"“ o MIN. REQUIRED mg&)m { :\, ,;f y 559 :-':; DOSTIING TOP OF L'EVEE MIN.| REQUIRED !mm -
\ | [ oot heoapous. 3 43 _q/ [
¥/ th_ AT TR R I BEREE
\?7\ Q(S =] /175’;'5”'5‘!: , éggé s \;gr\%ggx b§3‘> < §_§_2§> é <: iéé ,>§ §3< g ; $ G133
R R R R R R R R S IRy
5533 S ST IS SIS SEENUNKS R A s == . *
ééﬁé—éﬁ ! \-100 YR. WSEL | 1330
OF LEVEE A L i/~ TOE OF LEVEE
;s i s .LT___— “/L L e ;:“_4_‘_;:_‘_\_:__—_ = T e
__§E,__,_————+"§{gbﬂ—/— i; \—wmnnmwunz T N
— % ] : o) o ,[ . 1326
i ]
. i 1324
1+00 2+00 3400 4+00 5+00

Revisions Date

®

o 10" 20
SCALE: 1"=20"

40

2 ond environmentol design
4649 sast cotton ioop, wuits B2
phoentx, orizong

phone 602.438.2221

wwe. 2design us

Seal

Designed By:
MRK

Drawn By:
KRS/KSJ

Checked By:
JIH

Date:

8727110

J2 Project No.:
08.0222
FCDMC
Contract # 2008C040
Assignment # 3

SOUTHEAST LEVEE STA. 0+00 TO 5+00
SCATTER WASH LEVEE CERTIFICATION

Tite: PL AN AND PROFILE

Sheet

C-3.05




0:\080222\BG001\ScotterWoshSurvay\FCOMC - Levee Sections—Revised.OWG Loyout: Southeast Sections - 1 6/15/20tt 4:25 PM  Ken
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3 6/15/2011 4:41 PM  Ken
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Q: \0B0222\BG0O1\ScatterWoshSurvey\C30~SCATTER WASH TOPO.dwg Layout:DETALS 11/B/2010 301 PM  Ken

Proposed ground

Praposed rip—rap
Existing rip—rop to be removed dsp=12

3:1 Mox.

Notural Ground
Existing rip~rap to be removed &
replaced per Detail 2 Levee Restoration

Existing ground—scorified & compacted
to meet geotechnical requirements.

_ Channel Dso= 12" Riprap
Percent |Sieve Size
Passing
100 24"
Al : (0] Al TA. 0+00 T A 1+4 40-60 12°
K7s 0-10 4"
NOTE:
1. From interior top to interior toe of levees, remove and stockpile all ungrouted

riprop. Riprap is anticipoted to be opproximately 2.0 feet thick, but may
vary.

2. Excavote 2.0 feet of soil mecsured perpendiculor to the slope as shown on
plans. Remove ail rrigotion lines encountered during this process.

3. Where the irigation lines are covered by grouted riprap, they should be cut at
the edge of the grouted riprap; those portions of the plpes covered by
grauted riprap are to remoin In ploce.

4. Excavate to remove Irrigation lines that transverse through the levees as
shown on plans.

5. All excavated materiol must pass through a screen with a 2 inch by 2 inch
grid size to remove all Irrigation lines ond particies greater thon 2 Inches.
Organic material shall be removed before replocing and recompacting.
Preparotion and campaction must be as specifled In Scotter Wash Levee
Geotechnical Investigotion ond Anolysis Report, Doted October 7, 2009 and
Addendum No. 1 doted December 11, 2009 by AMEC Eorth ond Environmental,
inc. (AMEC Geotech Report).

6. Ploce filter fobric then replace stockpiled riprop. Provide supplemental
D50=12" riprap os needed ta ochieve o minimum thickness of 2.0 fest
measured perpendicular to the siope of the embankment.

7. Grout shall be pumped inta burrowing rodent holes along the top of existing
undisturbed grouted riprap.

Filter Fabric integrity of Levee must be maintained during construction.

I M N B AN T A

A : EV R T ATION Provide fina! application of weed control
NTS upon final raking & roll-compacting
8" Min. 2" Min.
—_—
Feather 6' Min. Shoulder Feather %" minus D.G. to
existing grode, roke smooth.
bk Lavae/Saatter w“’"l . Top of Levee Elevation
N
‘* ¥ v "Bock o Levee/Home
owners side

Back of Levee
Contractor to remove all irrigation lines Front of Levee 2' R
transverse to levee. See plans for locotion

and extents of removal.

24"+

8

Irrigation lines

NOTE: Place excovated moterial back into
trench after line removal and compact per
geotech report by AMEC Earth & Environmental,
Inc. doted October 7, 2009

DETAIL 3: ATl | REMOVA AlL

NTS

per ';&% -{\/\‘ !
&.{ r

1 |
ol W%@:_”_— v
AT

3" AB (Incidentol to Earthwork)
Proposed ground

Existing rip—rop to be removed &
reploced per Detail 2 Levee Restoration

Existing Pedestrion Tunnel wall Proposed rip—rap

dsg=12"

Existing ground-scorified & compacted
to meet geotechnical requirements.

DETAIL 4: SECTION FOR MAINTENANCE ROAD

NTS

4™ Type C-%"
100% Compocted (One Lift)
Notive Subgrade _\ !

Total Thickness = 4°

A : PA NT_SECTION ASP A

2" of RCDG
per detail 5

F==IEIEN= I
T i

— -l - 3"~minus
—]| —| / L—Top of Levee Elevation \/— gravel mulch
Compacted or
undisturbed subgrode

Apply pre—emergent herbicide
(gu%ag or apprgo;ved equal)
per monufocturer's
recommendations prior to
placement of roller compacted
decomposed gronite

Notes:

=

20 Ia{er of roller compocted 1/4" minus decomposed
ranite (D.G.). Color to be selected by owner. Controctor
a lay In 1" lifts wet and compact with roller in ploce.
Finished surface sholl be raked smooth.

T b i
|4 2' Soil per 1. Contractor to provide propased D.G. somple, to
Detail 2 City of Phoenix for approval prior to ordering
) ond installation.
DETAIL 5: ROLLER COMPACT ECOMPOS
NTS

Revisicns Date
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SURVEY FIELD NOTES




Scatter Wash Mapping 4-30-14
Additional Topo requested along Behrend Dr.

Meta Data:

Vertical Datum: NAVD 88

Coordinate System: US State Plane 1983
Zone: Arizona Central 0202

Datum: NAD 1983 (2011)

Geoid Model: Geoid0SAZ

Point # Northing Easting Elevation Description
6000 969685.2 633627.2 1349.32 NG
6001 969684.9 633639.7 1349.01 EOW
6002 969685 633644.6 1348.97 EOW
6003 969684.9 633653.7 1348.64 BC
6004 969684.9 633654.2 1348.2 G
6005 969685 633655.6 1348.32 EOR
6006 969683.2 633686.1 1349.07 CL
6007 969683 633726.6 1349.03 EOR
6008 969683.3 633727.8 1348.86 G
6009 969683.4 633728.4 1349.61 BC
6010 969682.7 633742.5 1350.03 EOW
6011 969682.6 633748.4 1350.04 EOW
6012 969682.6 633749.3 1350.22 NG @ WALL
6013 969734.6 633754.4 1350.31 NG @ WALL
6014 969734.3 633747.9 1350.16 EOW
6015 969734.1 633742 1350.06 EOW
6016 969734.4 633728.2 1349.69 BC
6017 969734.2 633727.6 1349.19 G
6018 969734.1 633726.3 1349.11 EOR
6019 969734.7 633686.2 1349.41 CL
6020 969735.3 633655.3 1348.63 EOR
6021 969735.2 633654 1348.6 G
6022 969735.4 633653.4 1348.87 BC
6023 969735.7 633644.3 1345.32 EOW
6024 969735.7 633639.3 1349.24 EOW
6025 969736.3 633616.4 1349.63 NG
6026 969646.3 633686.3 1349.06 CL
6027 969697.2 633686 1349.12 CL
6028 969744.8 633686 1349.44 CL
6029 969793.3 633685.3 1349.57 CL
6030 969846.1 633685.7 1349.78 CL
6031 969897.4 633684.7 1349.9 CL
6032 969948.4 633684.3 1350.04 CL

LEGEND

BC Back of Curb
L Centerline

EOR Edge of Road
EOW Edge of Walk

G Gutter

NG Natural Ground

EXPIRFS 6-Fo~/6




6033
6034
6035
6036
6037
6038
6039
6040
6041
6042
6043
6044
6045
6046
6047
6048
6049
6050
6051
6052
6053
6054
6055
6056
6057
6058
6059
6060
6061
6062
6063
6064
6065
6066
6067
6068
6069
6070
6071
6072
6073
6074
6075
6076
6077
6078
6079

969999.1
969853.5
969826.9
969816.4
969812.2
969811.6
969793.1
969772.7
969772.1

969768
969749.2
969729.8
969774.1
969810.2

969823
9659816.7
965812.8
969812.1
969810.9

969793
969774.5
969773.3
969772.6
969768.7
969762.4
969687.1
969687.3
969687.2
969687.3
969687.1

969687
969687.2
969687.1
969687.2

969687
969741.6
969741.3
969741.3
969741.3
969741.2
969741.4
969741.4
969742.9
969744.8
969738.9
969757.1
969761.1

633684.6
633748.8

633749
633755.1
633752.8
633752.8
633749.8
633749.3
633749.3
633749.2
633749.8
633749.7
633750.7
633749.6
633819.7
633819.5
633819.4
633819.5
633819.6
633819.7

633820
633820.1
633820.1
633820.1
633820.1
632326.9
632349.2
632365.4
632370.3
632378.6
632387.4
632388.6
632389.1
632393.1
632395.5
632409.9
632392.7
632388.8
632388.3
632378.4
632370.7
632365.1
632348.3
632326.5
632408.3

632408
632407.9

1350.1 CL
1350.79 NG @ WALL
1350.26 NG
1350.06 EOW
1350.03 BC
1349.28 G
1349.99 CL
1349.37 G
1350.03 BC
1350.11 EOW
1350.02 NG
1350.33 NG @ WALL
1349.53 EOR
1349.47 EOR
1350.39 NG @ WALL
1350.38 EOW
1350.31 BC
1349.77 G
1343.81 EOR
1350.39 CL
1349.88 EOR
1349.89 G
1350.26 BC

1350.34 EOW
1350.46 NG @ WALL
1340.57 NG @ WALL
1340.48 NG

1340.7 NG
1341.48 EOR

1341.6 CL
1341.26 EOR

1341.2 G
1341.67 BC
1341.81 EOW
1341.86 NG @ WALL
1341.89 NG
1341.85 EOW
1341.76 BC
1341.27 G
1341.84 CL
1341.76 EOR
1341.21 NG
1340.91 NG
1340.98 NG @ WALL

1342 NG

1341.98 EOW
1341.93 BC




6080
6081
6082
6083
6084
6085
6086
6087
6088
6089
6090
6091
6092
6093
6094
6095
6096
6097
6098
6099
6100
6101
6102
6103
6104
6105
6106
6107
6108
6109
6110
6111
6112
6113
6114
6115
6116
6117
6118
6119
6120
6121
6122
6123
6124
6125
6126

969761.7
969777.8
969794.2
969795.5
969796.2
969799.8
969825.4
969898.7
969852.8
969807.1
969776.4
969727.8
969682.2
969636.6
969593.5
969752.2

969759
969767.7
969780.7
969793.5
969804.6
969818.8
969825.2
969806.4
969793.4

969781
969766.8

969750
969702.7
969656.5
969611.4
969680.7
969680.7
969681.1
969681.8
969681.8
969727.3
969727.3
969727.9
969728.5

969729
969730.1
969748.3

969761
969761.7
969776.3
969790.6

632407.9
632407.4
632406.5
632406.3
632406.3
632406.1
632405.3
632370.2
632370.3
632371.4
632376.3
632378.7
632377.6
632377.6
632377.8
631963.5
631962.9
631963.8
631963.2
631963.3
631963.5
631962.9
631932.5
631931.7
631931.8
631932.3
631931.8
631931.6
631932.8
631933.3
631933.5
631910.9
631923.1
631933.5

631945
631945.4
631945.2
631944.2
631933.7
631921.4
631912.8
631902.7
631504.3
631504.4
631504.5
631504.7
631504.9

134143 G
1341.98 CL
1341.47 EOR
134153 G
1341.94 BC
1342.01 EOW
1342.34 NG
1342.02 CL
1342 CL

1341.83 CL
1342.07 CL

1341.7 CL
1341.72 CL
1341.48 CL
1341.55 CL
1339.16 NG @ FENCE
1338.85 NG
1338.81 EOR
1339.22 CL
1339.61 EOR
1339.46 NG
1339.54 NG @ FENCE
1339.31 NG @ FENCE
1339.28 NG
1339.35 EOR
1339.14 CL
1338.64 CL
1338.99 CL
1338.97 CL
1338.88 CL
1338.64 CL
1338.49 NG @ WALL
1338.89 EOR
1338.95 CL
1339.15 EOR
1339.03 NG @ FENCE
1339.28 NG @ FENCE
1339.26 EOR
1339.23 CL
1339.02 EOR
1338.72 NG
1339.52 NG
1337.47 NG
1337.79 BC
1337.56 G
1337.49 CL
1337.69 EOR

/¢




6127 969815.7 631504.6 1337.29 NG
6128 969805.5 631511.6 1337.36 NG
6129 969806.7 631484.8 1337.75 EOR
6130 969806.6 631476.7 1337.74 CL
6131 969806.7 631467.5 1337.62 EOR
6132 969806 631463.3 1337.34 NG @ FENCE
6133 969741.1 631464 1337.42 NG @ FENCE
6134 969740.4 631470.6 1337.3 EOR
6135 969739 631479.6 1337.41 CL
6136 969737.8 631487.5 1337.31 EOR
6137 969737.7 631489.4 1337.27 G
6138 969737.5 631490 1337.72 BC
6139 969742.1 631509.4 1337.44 NG
6140 969645.4 631481.8 1337.15 CL
6141 969693.5 631480.7 1337.56 CL
6142 969744.4 631480.4 1337.45CL
6143 969776.8 631478.6 1337.6 CL
6144 969827.9 631477 1337.68 CL
6145 969873.3 631476.6 1337.49 CL
6146 969921.1 631476.2 1337.43 CL
6147 969906.2 630811.5 1334.92 BC
6148 969914 630833.5 1335.18 BC
6149 969918.9 630855.6 1335.33 BC
6150 969920.3 630879.7 1335.44 BC
6151 969920.3 630903.4 1335.79 BC
6152 969920.5 630928 1335.92 BC
6153 969920.7 630951.7 1336.18 BC
6154 969920.9 630974.2 1336.29 BC
6155 969921 630996.7 1336.22 BC
6156 969906.3 630997.6 1336.16 CL
6157 969906.8 630972.7 1336.14 CL
6158 969907.4 630948.1 1335.98 CL
6159 969907.5 6309229 1335.79 CL
6160 969907.4 630897.8 1335.61 CL
6161 969907.1 630874 1335.4 CL
6162 969903.6 630851 1335.27 CL
6163 969897.8 630829.3 1334.94 CL
6164 969893.7 630816 1334.8 CL
6165 969880.1 630825.3 1335.29 BC
6166 969887.6 630846.9 1335.19 BC
6167 969891 630870.2 1335.45 BC
6168 969891.3 630896.2 1335.76 BC
6169 969891.5 6309219 1335.86 BC
6170 969891.7 630946.8 1336.17 BC
6171 969891.8 630972.4 1336.41 BC
6172 969891.9 630995.7 1336.44 BC
6173 969870.1 631003.7 1336.28 NG




6174 969884.7 631003.2 1336.54 EOW
6175 969891.9 631003.5 1336.52 BC
‘ 6176 969892.3 631003.4 1336.02 G
6177 969893.9 631003.2 1335.98 EOR
6178 969905.6 631003.4 1336.09 CL
6179 9699189 631002.8 1335.96 EOR
6180 969920.5 631002.7 1335.94 G
6181 969921 631002.7 1336.45 BC
6182 969927.8 631002.3 1336.53 EOW
6183 969954.9 631002.1 1337.29 NG
6184 969921.1 631008.8 1335.96 BC
6185 969920.6 631009 13359 G
6186 969921.2 631013.7 13358 G
6187 969921.7 631013.7 1335.87 BC
6188 969924.3 631019.1 1336.52 BC
6189 969923.8 631019.3 1336.07 G
6190 969930.7 631026.1 1336.04 G
6191 969930.9 631025.6 1336.48 BC
6192 969936.5 631027.8 1335.99 BC
6193 969936.5 631028.3 1335.96 G
6194 969941.5 631027.8 1336.05 BC
6195 969941.5 631028.5 1335.94 G
6196 969892.3 631009.5 1335.98 G
‘ 6197 969891.7 631009.5 1336.04 BC
6198 969890.9 631014.3 1335.91 BC
6199 969891.5 631014.4 1335.81 G
6200 969888.9 631020.2 133598 G
6201 969888.4 631019.8 1336.44 BC
6202 9698829 6310253 1336.25 BC
6203 969883.3 6310255 1335.75G
6204 969877.4 631027.8 1335.59 BC
6205 969877.5 631028.3 1335.61 G
6206 969872.3 631029 1335.49 G
6207 969872.3 631028.5 1335.56 BC
6208 969866.6 631028.4 1335.81 BC
6209 969866.5 631029 1335.41 G
6210 969817.6 631029.3 1335.44 G
6211 969817.6 6310287 1335.88 BC
6212 969767.5 631029.5 1335.33 G
6213 969767.5 631028.9 1335.82 BC
6214 969718.7 631029.7 1335.11 G
6215 969718.7 631029.1 1335.65 BC
6216 969718.2 631042.7 1335.56 CL
6217 969718.3 631053.8 1335.42 FOR
‘ 6218 969769.7 631053.7 1335.68 EOR
6219 969769.8 631042.4  1335.7 CL
6220 969818.9 631042 1335.85 CL 5/6




6221
6222
6223
6224
6225
6226
6227

969818.9

969869
969870.9
969905.4
969905.4
969942.7
969941.6

631053.5
631053.7
631041.7

631042
631052.8
631052.3
631042.2

1335.78 EOR
1335.84 EOR
1336.04 CL
1336.08 CL
1336.09 EOR
1336.01 EOR
1336.24 CL

Z
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APPENDIX D
‘ SITE ASSESSMENT PHOTO LOG AND FIELD NOTES




Levee |dentification

Site Visit Details

Levee ID No.

Scatter Wash North and South

Observer Name

Alex Coronel

Facility Type

Levee

Tony Freiman

Date:

2/26/2014

Station From:

Weather:

Clear

Station To:

Note: Facility Type refers to Training Levee, Protection Levee, Floodwall, etc.

Observation Notes

Dryside (D),
Wetside(W),
Item and/or Photo Dir US, DS,/ Photo # (if
Letter Item No. Crest (C) Location/Observations/Remarks TS, AS applicable) | GPS PT
0297,
EL [N C Sta 390+90 DS, US |0298 | 173
DS, Dry |0299,
EL [N C West Edge of Headwall Side |0300 | 174
EL N C Alert Gage - Pressure Transducer 0301 175
EL [N C Sta 390+00 176
Multiple Gopher Holes 16"-24" Deep, 4 0302,
EL N D Fresh/ Numerous Former 0303 177
Geotechnical X-Section /2:1/ L=17.5"/
Crest=16'/ 4:1 BS
Gopher Holes = 14" Diameter Tree &' 0304,0
EL N D From Toe DS, US [305 178
0306,
EL [N Sta 385+00 Ramp |0307 | 179
Beginning of Ramp 180
EL [N D Dry Side Depression 0308 | 181
Across, 0309,
EL N D Sta 380+00: Geotechnical X-Section DS 0310 | 182
EL N 26.2° 17" Slope/ 13.5' Crest/ 2:1 13' usS 0311
EL [N D 2' Deep Gopher Hole 183
DS Face, |0312,
EL N C Start of Rock Rip Rap = 12" D50 DS Crest (0313 | 184
Across |0314
ID- Culdesac Swale 0315
0316,
18" ID Structure @ Sta 377+00 Culv, BPM|0317 | 185
Flap Gate Functioning Properly, Open
and Seats Well Basin |0318
Open, |0319,
Closed [0320
Start of Low Flow Channel (10' Drop = 2' 0321,
Deep) US, DS [0322 | 186
0323,
N,S 0324




0325,

EL |S C Tie-In to High Ground DS, US 0326 | 188
EL |S C Start of Ramp 189
2-24" Flap Gates @ Sta 378+55, Pipes | US Open, |0327,
EL |S C Clean, Opens and Seats Properly DS Open |0328 | 190
Closed, 0329,
Inlet |0330 | 191
EL |S C Geotech Section Wet 192
EL |S C Geotech Section Dry 193
EL |S C Begin Rip Rap 195
Vision Hills Channel Intersection With Into Chan, |0326,
EL |S C Levee Into Levee |0327 196
0338,
US, DS |0339
EL |S D Rodent Activity 197
EL |S 385+00 198
0341,
EL |S Interior Ponding Area DS, US |0342 | 199
0343-
ID Pondomg Area and Rodent Activity 0349 | 200
Beginning of Fully Grouted Riprap on 0350,
EL |S D Dry Side 0353 | 202
Geotechnical X-Section 201
Sta 390+00 Toe of Slope in Private
EL |S Property Toe 0354
03585,
DS, US |0356 | 203
0357,
EL |S D End of Riprap (Grouted) US, DS |0358 | 204
Lowest Point in Shallow Basin DS Basin 0359

NOTE

For location, include Station (if possible) or distance/direction from known feature




Scatter Wash Levee Field Reconnaissance
Site Visit — February 26, 2014

PHOTOGRAPHIC LOG

Photo No. 0297: GPS Pt. 173 Photo No. 0298: GPS Pt. 173

Photo No. 0299: GPS Pt. 174 Photo No. 0300: GPS Pt. 174

AMEC Job No. Reviewed By: Prepared By:
3720142002 R. Record




Scatter Wash Levee Field Reconnaissance
Site Visit — February 26, 2014

PHOTOGRAPHIC LOG

Photo No. 0301: GPS Pt. 175 Photo No. 0302: GPS Pt. 177

Photo No. 0303: GPS Pt. 177 Photo No. 0304: GPS Pt. 178

AMEC Job No. Reviewed By: Prepared By:
3720142002 R. Record




Scatter Wash Levee Field Reconnaissance
Site Visit — February 26, 2014

PHOTOGRAPHIC LOG

Photo No. 0305: GPS Pt. 178 Photo No. 0306: GPS Pt. 179

Photo No. 0307: GPS Pt. 179 Photo No. 0308: GPS Pt. 181

AMEC Job No. Reviewed By: Prepared By:
3720142002 R. Record




Scatter Wash Levee Field Reconnaissance
Site Visit — February 26, 2014

PHOTOGRAPHIC LOG
e

Photo No. 0309: GPS Pt. 182 Photo No. 0310: GPS Pt. 182

Photo No. 0311: GPS Pt. 183 Photo No. 0312: GPS Pt. 184

AMEC Job No. Reviewed By: Prepared By:
3720142002 R. Record




Scatter Wash Levee Field Reconnaissance
Site Visit — February 26, 2014

PHOTOGRAPHIC LOG

Photo No. 0313: GPS Pt. 184 Photo No. 0314: GPS Pt. 184

Photo No. 0315: GPS Pt. 184 Photo No. 0316: GPS Pt. 185

AMEC Job No. Reviewed By: Prepared By:
3720142002 R. Record




Scatter Wash Levee Field Reconnaissance
Site Visit — February 26, 2014

PHOTOGRAPHIC LOG

Photo No. 0317: GPS Pt. 185 Photo No. 0318: GPS Pt. 185

Photo No. 0319: GPS Pt. 185 Photo No. 0320: GPS Pt. 185

AMEC Job No. Reviewed By: Prepared By:
3720142002 R. Record




Scatter Wash Levee Field Reconnaissance
Site Visit — February 26, 2014

PHOTOGRAPHIC LOG

Photo No. 0321: GPS Pt. 186

Photo No. 0322: GPS Pt. 186

Photo No. 0323: GPS Pt. 186

AMEC Job No. Reviewed By:
3720142002

Photo No. 0324: GPS Pt. 186

Prepared By:
R. Record



Scatter Wash Levee Field Reconnaissance
Site Visit — February 26, 2014

PHOTOGRAPHIC LOG

Photo No. 0325: GPS Pt. 188 Photo No. 0326: GPS Pt. 188

Photo No. 0327: GPS Pt. 190 Photo No. 0328: GPS Pt. 190

AMEC Job No. Reviewed By: Prepared By:
3720142002 R. Record



Scatter Wash Levee Field Reconnaissance
Site Visit — February 26, 2014

PHOTOGRAPHIC LOG

Photo No. 0329: GPS Pt. 191 Photo No. 0330: GPS Pt. 191

Photo No. 0331 Photo No. 0332

AMEC Job No. Reviewed By: Prepared By:
3720142002 R. Record




Scatter Wash Levee Field Reconnaissance
Site Visit — February 26, 2014

PHOTOGRAPHIC LOG
:Eﬁ W- iR

Photo No. 0333 Photo No. 0334

Photo No. 0335 Photo No. 0336: GPS Pt. 196

AMEC Job No. Reviewed By: Prepared By:
3720142002 R. Record




Scatter Wash Levee Field Reconnaissance
Site Visit — February 26, 2014

PHOTOGRAPHIC LOG

Photo No. 0337: GPS Pt. 196 Photo No. 0338: GPS Pt. 196

Photo No. 0339: GPS Pt. 196 Photo No. 0341: GPS Pt. 199

AMEC Job No. Reviewed By: Prepared By:
3720142002 R. Record




Scatter Wash Levee Field Reconnaissance
Site Visit — February 26, 2014

PHOTOGRAPHIC LOG

Photo No. 0342: GPS Pt. 199 Photo No. 0343: GPS Pt. 200

Photo No. 0344: GPS Pt. 200 Photo No. 0345: GPS Pt. 200

AMEC Job No. Reviewed By: Prepared By:
3720142002 R. Record




Scatter Wash Levee Field Reconnaissance
Site Visit — February 26, 2014

PHOTOGRAPHIC LOG

Photo No. 0346: GPS Pt. 200 Photo No. 0347: GPS Pt. 200

Photo No. 0348: GPS Pt. 200 Photo No. 0349: GPS Pt. 200

AMEC Job No.
3720142002

Reviewed By:

Prepared By:
R. Record




Scatter Wash Levee Field Reconnaissance
Site Visit — February 26, 2014

PHOTOGRAPHIC LOG

Photo No. 0350: GPS Pt. 202 Photo No. 0351: GPS Pt. 202

Photo No. 0352: GPS Pt. 202 Photo No. 0353: GPS Pt. 202

AMEC Job No. Reviewed By: Prepared By:
3720142002 R. Record




Scatter Wash Levee Field Reconnaissance
Site Visit — February 26, 2014

PHOTOGRAPHIC LOG

Photo No. 0354: GPS Pt. 201 Photo No. 0355: GPS Pt. 203

Photo No. 0356: GPS Pt. 203 Photo No. 0357: GPS Pt. 204

AMEC Job No. Reviewed By: Prepared By:
3720142002 R. Record




Scatter Wash Levee Field Reconnaissance

Site Visit — February 26, 2014

PHOTOGRAPHIC LOG

Fipola

Photo No. 0358: GPS Pt. 204

AMEC Job No.
3720142002 R. Record

Photo No. 0359: GPS Pt. 204

Reviewed By: Prepared By:
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APPENDIX E

SCATTER WASH - FREEBOARD ANALYSIS
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HEC - RAS
‘ SCATTER WASH




ScatterwashFINAL.rep

HEC-RAS Version 4.1.0 Jan 2010
U.S. Army Corps of Engineers
Hydrologic Engineering Center
609 second Street
pavis, California

X X XXXXXX XXXX XXXX XX XXXX
X X X X X X X X X X

X X X X X X X X X

XXXXXXX XXXX X XXX XXXX XXXXXX XXXX
X X X X X X X X X
X X X X X X X X X X
X X XXXXXX XXXX X X X X XXXXX

PROJECT DATA

Project Title: Scatter wWash FINAL
Project File : ScatterwashFINAL.prj

Run Date and Time: 7/17/2014 3:10:30 PM

Project in English units

Project Description: o ) ' .
Scatter wash Levee cCertification - SR 101L to City of Phoenix Levee ID#46
Click Here-—------ s,

FCD Contract Number: 2011c005 wA#14

Study
contractor firm name: AMEC Environment & Infrastructure, Inc.

Latest run
date: June 27, 2014

The purpose of this study is to calculate the required

water surface profiles and hydraulic properties to provide certification
documentation in support of FEMA accreditation of the levees along the north
and south banks of Scatter wash between SR 101L and the City of Phoenix Levee
ID#46. Levees within this reach are identified by FEMA as Levee ID #1901064146
& 1901064147.

Geometry data for cross sections 0.352 to 0.852, inclusive of

the culvert at 43rd Avenue, was extracted from the model named "Scatterwash
Levee Certification 0611" included in the report titled "Scatter wash Levee
Certification From 43rd Avenue to 39th Drive City of Phoenix Project No. ST
83130297" dated June 2011. The subject model was created in the NGvD29
vertical datum. A factor of 1.867 feet was added to all elevations to convert
the model to NAVD88 vertical datum. Extracted Model Project: "Scatter wash
Levee Certification 0611", SwLeveeCert0611.prj

Extracted Model Plan: "Matches

Report - Normal Depth Bndr Cond.", SwLeveeCert0611.p04

Note: cross section

notes preceded by "original Model comment:" found in the cross section data
editor are exactly as written by the original modeler.

Geometry data for ) )

cross sections 1.036 to 1.342, inclusive of the culvert at the L101 Highway,
was extracted from the model named "scatter wash Floodplain study" prepared for
the Scatter wash Floodplain Re-Delineation Study (FCD Contract Number 2013c002
WA#1) .

Extracted Model Project: "Scatter wash Floodplain Study",

Scatterwash.pr%

Extracted Model Plan: "Scatter wash.", Scatterwash.pOl

Note:

cross section notes preceded by "original Model comment:" found in the cross
section data editor are exactly as written by the original modeler.

vertical

datum of model geometry: NAVD 1988
Horizontal Projection: NAD83. Arizona
Coordinate System, Central Zone, 1992 Epoch

Base map date: January 31,
2013

Base map contractor: AeroTech Mapping Technologies, LLC

This model )
was run using HEC-RAS program version 4.1.0.

source of Effective Hydrology:

Scatter wash Letter of Map Revision, October 1995, developed by
Kaminski-Hubbard Engineering for the City of Phoenix, Index No. ST-951350.
This flow rate is reported in teh Flood Insurance Study for Maricopa County
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ScatterwashFINAL.rep
2013, summary of Discharges Table, volume 1.

Flow Profile 2 is equivalent to ) )
the 10-year storm using a ratio of 35% of the 100-year storm per guidance in
Section 6.2 of the Drainage Design Manual for Maricopa County, Hydrology,
2013.

PLAN DATA

Plan Title: FINAL
Plan File : H:\Water Resources\Projects\2014 Projects\3720142002 Scatter wash Levee
Certification\03-DESIGN\O3-Drainage\01l-Calc\HEC-RAS\HEC-RAS - July2014\Scatter wash\ScatterwashFINAL.p03

Geometry Title: FINAL
Geometry File : H:\water Resources\Projects\2014 pProjects\3720142002 Scatter wash Levee
Certification\03-DESIGN\03-Drainage\01l-Ccalc\HEC-RAS\HEC-RAS - July20l4\Scatter wash\ScatterwashFINAL.gO05

Flow Title : SWLC )
Flow File : H:\Water Resources\Projects\2014 projects\3720142002 Scatter wash Levee
Certification\03-DESIGN\03-Drainage\01-Calc\HEC-RAS\HEC-RAS - July2014\Scatter wash\ScatterwashFINAL.f01l

Plan Summary Information:

Number of: Cross Sections = 23 Multiple Openings = 0
Culverts = 2 Inline_Structures = 0
Bridges = 0 Lateral Structures = 0

Computational Information

water surface calculation tolerance = 0.01
Critical depth calculation tolerance = 0.01
Maximum number of iterations = 20
Maximum difference tolerance = 0.3
Flow tolerance factor = 0.001

Computation_Options
Critical depth computed only where necessary
Conveyance Calculation Method: At breaks in n values only

Friction Slope Method: Average Conveyance
Computational Flow Regime: Subcritical Flow
FLOW DATA

Flow Title: swLC
Flow File : H:\water Resources\Projects\2014 Projects\3720142002 sScatter wash Levee
Certification\03-DESIGN\0O3-Drainage\01l-Calc\HEC-RAS\HEC-RAS - July20l4\Scatter wash\ScatterwashFINAL.f01l
Flow Data (cfs)

River Reach RS Q100 - Effective Ql- 35% Q100

Scatter_wash One 1.342 2760 966

Boundary cConditions

River Reach profile Upstream Downstream
Scatter_wash one Q100 - Effective Normal S = 0.005
Scatter_wash one Ql- 35% Q100 Normal S = 0.005

GEOMETRY DATA

Geometry Title: FINAL

Geometry File : H:\Water Resources\Projects\2014 Projects\3720142002 scatter wWash Levee
Certification\03-DESIGN\03-Drainage\01-Ccalc\HEC-RAS\HEC-RAS - July2014\Scatter wash\ScatterwashFINAL.g05
CROSS SECTION

RIVER: Scatter_wash

REACH: One RS: 1.342

INPUT . .
Description: Floodplain Redelineation Section 1.339

original Model
comment:
7069

Page 2




ScatterwashFINAL.rep
Station Elevation Data num= 103
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
9671.28 1349.21 9677.68 1349.11 9684.09 1348.94 9690.49 1348.6 9699.88 1348.06
9703.3 1347.87 9715.34 1346.4 9726.74 1344.98 9738.78 1343.6 9744.61 1342.9
9746.03 1342.26 9747.03 1342.19 9748.03 1342.06 9748.03 1341.96 9748.03 1341.86
9748.03 1341.73 9749.03 1341.66 9750.03 1341.57 9750.03 1341.47 9750.03 1341.35
9751.44 1341.02 9752.44 1340.66 9753.85 1340.11 9756.68 1339.28 9756.68 1339.04
9756.68 1338.99 9756.68 1338.94 9758.92 1338.94 9760.33 1338.93 9761.33 1338.93
9762.33 1338.93 9763.75 1338.93 9765.16 1338.93 9768.77 1338.92 9774.42 1340.44
9783.64 1342.68 9788.64 1342.66 9792.25 1342.67 9809.28 1342.68 9811.51 1342.63
9812.93 1342.63 9814.34 1342.62 9814.34 1342.61 9820.75 1342.54 9824.35 1342.54
9827.18 1342.57 9830.79 1342.63 9833.02 1342.69 9841.62 1342.95 9844.45 1342.99
9845.87 1343 9850.87 1343 9865.87 1342.98 9905.27 1342.99 9919.49 1342.98
9928.09 1344.37 9928.09 1344.46 9929.5 1344.49 9939.5 1344.89 9940.82 1344.84
9943.11 1344.77 9948.11 1344.71 9954.51 1342.61 9956.75 1341.76 9958.73 1340.68
9959.58 1340.22 9963.18 1339.03 9972.4 1338.76 9978.23 1338.57 9993.23 1338.15
9998.23 1337.64 9999.65 1337.5110001.88 1337.6910004.71 1337.9210033.31 1337.98
10083.31 1338.0410084.48 1338.5110089.72 1340.6110093.32 1342.0510096.15 1343.52
10104.75 1347.3110105.75 1347.1710107.17 1346.8510116.07 1346.9810118.57 1347.01
10121.4 1347.0710123.63 1347.1610124.63 1347.1910127.46 1346.6310141.06 1343.62
10156.06 1344.1810157.48 1344.2610159.93 1344.5510161.08 1344.6910163.91 1345.03
10165.32 1345.0410167.56 1345.0510186.77 1345.2210191.24 1345.2110240.45 1345.01
10246.28 1344.9610247.69 1344.8510252.69 1344.68

Manning's n values num= 7
sta n val sta n val sta n val sta n val Sta n val
9671.28 .018 9699.88 .05 9744.61 .018 9783.64 .05 9940.82 .028
10116.07 .08510159.93 .03
Bank Sta: Left Right Lengths: Left channel Right Coeff contr. Expan.
9963.1810084.48 183.19 215.38 246.46 e .3
Ineffective Flow num= 2
Sta L Sta R Elev Permanent
9726.28 9813.451345.052 F
10160.7410252.691344.709 F
Blocked Obstructions num= 1
Sta L Sta R Elev
10189.9110252.691345.229
CROSS SECTION OUTPUT Profile #Q1l00 - Effective
E.G. Elev (ft) 1341.85 Element Left OB Channel Right 0B
vel Head (ft) 1.20 wt. n-val. 0.028 0.02 0.028
wW.S. Elev (ft) 1340.65 Reach Len. (ft) 183.19 215.38 246.46
crit w.s. (ft) 1340.64 Flow Area (sq ft) 3.85 306.85 5.70
E.G. Slope (ft/ft) 0.008089 Area (s$ ft) 33.24 306.85 5.70
Q Total (cfs) 2760.00 Flow (cfs) 16.12 2716.81 27.07
Top width (ft) 153.83 Top width (ft) 27.19 121.30 5.33
vel Total (ft/s) 8.72 Avg. vel. (ft/s) 4.19 8.85 4.75
Max Ch1 ppth (ft) 3.14 Hydr. Depth (ft) 0.88 2.53 1.07
conv. Total (cfs) 30687.0 conv. (cfs) 179.2 30206.7 301.0
Length wtd. (ft) 215.49 wetted Per. (ft) 4.69 121.45 5.75
Min ch E1 (ft) 1337.51 shear (1b/sq ft) 0.41 1.28 0.50
Alpha 1.02 Sstream power (1b/ft s) 10252.69 0.00 0.00
Frctn Loss (ft) 1.81 cum Volume (acre-ft) 2.85 64.74 1.46
C & E Loss (ft) 0.01 cum SA (acres) 1.68 23.09 0.92

warning: Divided flow computed for this cross-section.
warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This
may indicate the

need for additional cross sections.
Note: Multiple critical depths were found at this Tocation. The critical depth with the lowest, valid,
energy was used.

CROSS SECTION OUTPUT Profile #Ql- 35% Q100

E.G. Elev (ft) 1340.03 Element Left OB Channel Right OB
vel Head (ft) 0.46 wt. n-val. 0.028 0.028 0.028
W.S. Elev (ft) 1339.57 Reach Len. (ft) 183.19 215.38 246.46
crit w.s. (ft) 1339.38 Flow Area (sq ft) 0.44 175.76 1.39
E.G. Slope (ft/ft) 0.006492 Area (sq ft) 9.05 175.76 1.39
Q Total (cfs) 966.00 Flow (cfs) 0.75 961.54 3.71
Top width (ft) 141.04 Top width (ft) 17.10 121530 2.64
vel Total (ft/s) 5.44 Avg. vel. (ft/s) 172 5.47 2.66
Max Cchl ppth (ft) 2.06 Hydr. Depth (ft) 0.27 1.45 0.53
Conv. Total (cfs) 11988.7 conv. (cfs) 9.3 11933.4 46.0
Length wtd. (ft) 215.43 wetted Per. (ft) y Py o 121.45 2.84
Min ch E1 (ft) 1337.51 Shear (1b/sq ft) 0.10 0.59 0.20
Alpha 1.01 Stream power (1b/ft s) 10252.69 0.00 0.00
Frctn Loss (ft) 1.80 cum Volume (acre-ft) 1.00 34.35 0.44
C & E Loss (ft) 0.02 Ccum SA (acres) 0.97 22.01 0.53

warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This
may indicate the o )
need for additional cross sections.

. warning: Divided flow computed for this cross-section.
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ScatterwashFINAL.rep

Note:
energy was used.

CROSS SECTION

RIVER:
REACH:

Scatter_wash
One RS: 1.301
INPUT . X . .
Description: Floodplain Redelineation Section 1.298
original Model

Commg nt:
6854 Top of vertical drop structure at culvert entrance

Multiple critical depths were found at this location.

The critical depth with the lowest, valid,

Station Elevation Data num= 5
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
9683.54 1347.41 9714.68 1346.73 9722.75 1346.57 9734.79 1346.29 9744.84 1346.09
9750.84 1345.94 9757.91 1345.79 9776.02 1345.37 9780.02 1345.29 9801.12 1344.79
9805.12 1344.69 9806.12 1344.69 9815.12 1344.48 9817.12 1344.46 9836.22 1344.03
9843.29 1343.92 9844.29 1343.92 9858.29 1343.81 9869.29 1343.8 9883.29 1343.7
9897.29 1343.55 9905.29 1343.47 9913.48 1343.45 9916.29 1343.45 9924.29 1343.36
9930.29 1342.73 9932.29 1341.94 9934.01 1340.94 9940.29 1337.26 9941.29 1336.43
10054.29 1336.4310054.29 1336.2410055.29 1336.1810056.29 1336.1210059.29 1335.76
10062.29 1335.5710063.29 1335.4610065.29 1335.3510065.29 1336.5310065.29 1337.71
10067.29 1337.8110067.94 1337.8710070.29 1338.1210074.29 1339.7610076.29 1340.48
10080.29 1345.4210080.29 1345.8110081.29 1345.8410082.29 1345.8410082.29 1345.85
10083.29 1345.8510083.29 1345.8210084.29 1345.7810092. 1345.7310098.29 1345.69
10104.29 1345.6210111.57 1345.5610114.73 1345.36 10117. 9 1345.1510124.22 1344.87
10125.22 1344.8610127.46 1344.6910128.46 1344.6610131.62 1344.4810132.62 1344.43
10133.62 1344.41 10139.7 1344.21 10139.7 1344.1910146.03 1343.9810146.03 1343.97
10147.03 1343.9610153.35 1343.7910154.77 1343.7510159.86 1343.61 10170.3 1343.29
10175.69 1343.1710177.93 1343.1210185.21 134310195.65 1342.8410199.77 1342.72
10208.31 1342.5510218.75 1342.3410228.24 1342.1710230.24 1342.8810237.23 1344.73
10237.52 1344.8110242.91 1344.7210242.91 1344.7110243.91 1344.7110249.29 1344.64
10249.29 1344.6510250.29 1344.6510254.41 1344.610255.83 1344.6110257.83 1344.62
10257.83 1344.6410265.11 1344.5810266.11 1344.610267.11 1344.610268.11 1344.6
10269.11 1344.610273.58 1344.5710276.58 1344.5710277.58 1344.5610278.58 1344.54
10283.97 1344.610317.21 1344.4710319.44 1344.4810321.68 1344.4810334.05 1344.23
10334.05 1344.2210335.46 1344.21 10345.9 1344.2610353.18 1344.2310369.95 1344.17
Manning's n values num- 4
Sta n val Sta val St n val n val
9683.54 .05 9913.48 02810092 13 08510237 23 .03
‘ Bank sta: Left Right Lengths: Left Channel Right Coeff Contr.  Expan.
9934.0110067.94 10.52 10.61 10.24 23 5
Ineffective Flow num= 2
Sta L Sta R Elev Permanent
9683.54 9924.29 1352.06 F
10080.2910369.95 1349.6 F
Blocked Obstructions num= 5
Sta L Sta R Elev Sta L Sta R Elev Sta L Sta R Elev
10175.9610187.441343.19110208.46 10221.21342.576 10248.610278.21 1344.67
10299.2410320.271344.53710338.7110369.951344.212
CROSS SECTION OUTPUT Profile #Q1l00 - Effective
E.G. Elev (ft) 1340.04 Element Left OB Channel Right OB
vel Head (ft) 1.18 wt. n-val. 0.028 0.028
W.S. Elev (ft) 1338.85 Reach Len. (ft) 10.52 10.61 10.24
crit w.s. (ft) 1338.85 Flow Area (sq ft) 314.51 2.67
E.G. Slope (ft/ft) 0.008680 Area (sg 314.51 2.67
Q Total (cfs) 2760.00 Flow (cfs) 2750.41 9.59
Top width (ft) 134.50 Top width (ft) 130.37 4.13
vel Total (ft/s) 8.70 Avg. vel. (ft/s) 8.75 3.60
Max Cch1l ppth (ft) 3.50 Hydr. Depth (ft) 2.41 0.64
Conv. Total (cfs) 29625.1 conv. (cfs) 29522.2 103.0
Length wtd. (ft) 10.61 wetted Per. (ft) 133.69 4.29
Min ch E1 (ft) 1335.35 Shear (1b/sq ft) 1.27 0.34
Alpha 1.01 Stream Power (1b/ft s) 10369.95 0.00 0.00
Frctn Loss (ft) 0.02 cum volume (acre-ft) 2.78 63.21 1.44
C & E Loss (ft) 0.42 cum SA (acres) 1.62 22.46 0.90

warning: The energy equation could not be balanced within the specified number of iterations.
critical depth

for the water surface and continued on with the calculations.
warning: The velocity head has changed by more than 0.5 ft (0.15 m).
cross sections.
Wﬁrn1gg4 The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater
than

The program used

This may indicate the need for additional

This may indicate the need for additional cross sections.
warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section.
may indicate the

need for additional cross sections.
warnin puring the standard step iterations, when the assumed water surface was set equal to critical depth,
the ca cu1ated

This
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ScatterwashFINAL.rep
water surface came back below critical depth. This indicates that there is not a valid subcritical
answer. The program
defaulted to critical depth. ]
Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid,
energy was used.

CROSS SECTION OUTPUT Profile #Ql- 35% Q100

E.G. Elev (ft) 1338.22 Element Left OB channel Right 0B
vel Head (ft) 0.62 wt. n-val. 0.028
W.S. Elev (ft) 1337.60 Reach Len. (ft) 10.52 10.61 10.24
crit w.s. (ft) 1337.60 Flow Area (sq ft) 153.28
E.G. Slope (ft/ft) 0.011144 Area (sg ft) 153.28
Q Total (cfs) 966.00 Flow (cfs) 966.00
Top width (ft) 125.58 Top width (ft) 125.58
vel Total (ft/s) 6.30 Avg. vel. (ft/s) 6.30
Max Cchl ppth (ft) 2.25 Hydr. Depth (ft) 1,22
conv. Total (cfs) 9150.9 conv. (cfs) 9150.9
Length wtd. (ft) 10.61 wetted pPer. (ft) 128.46
Min ch E1 (ft) 1335.35 shear (1b/sq ft) 0.83
Alpha 1.00 Stream pPower (1b/ft s) 10369.95 0.00 0.00
Frctn Loss (ft) 0.03 cum Volume (acre-ft) 0.99 33.53 0.44
C & E Loss (ft) 0.23 cum SA (acres) 0.94 21.40 0.52

warning: The energy equation could not be balanced within the specified number of iterations. The program used
critical depth

for the water surface and continued on with the calculations.
Wﬁrning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater
than 1.4.

This may indicate the need for additional cross sections.
warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This
may indicate the

need for additional cross sections.
warning: During the standard step iterations, when the assumed water surface was set equal to critical depth,
the calculated

water surface came back below critical depth. This indicates that there is not a valid subcritical
answer. The program

defaulted to critical depth.
Note: Multiple critical depths were found at this location. The critical depth with the Towest, valid,
energy was used.

CROSS SECTION

RIVER: Scatter_wash
REACH: One RS: 1.299

INPUT
Description: Floodplain Redelineation Section 1.296

original Model
Ccomment:
6843 Upstream of SR 101L culvert
Station Elevation Data num=
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
9681.95 1347.98 9683.95 1347.95 9711.12 1347.56 9722.16 1347.45 9729.16 1347.36
9744.29 1347.24 9747.29 1347.21 9756.35 1347.13 9762.35 1347.01 9762.46 1347.01
9763.35 1346.98 9778.48 1346.66 9784.48 1346.53 9797.52 1346.24 9801.64 1346.17
9811.69 1345.94 9819.69 1345.77 9833.84 1345.47 9838.84 1345.35 9849.88 1345.12
9858.88 1345.05 9861.88 1345.02 9864.88 1344.99 9888.88 1344.81 9891.88 1344.78
9911.81 1344.74 9916.88 1344.73 9916.88 1344.72 9919.88 1344.68 9920.88 1344.67
9924.88 1344.29 9929.88 1343.48 9931.88 1343.23 9931.88 1343.11 9932.6 1342.98
9932.88 1342.93 9936.88 1340.58 9939.95 1333.4310049.95 1333.4310052.45 1333.36
10062.45 1333.3610063.88 1334.6210063.88 1334.8210063.88 1338.2610064.88 1338.7
10066.12 1338.6910069.88 1338.6710070.88 1339.1810071.88 1340.3310073.88 1345.8
10083.88 1345.7210086.54 1345.710097.88 1345.5810106.43 1345.5110109.43 1345.35
10112.59 1345.1810125.24 1344.6210125.24 1344.610127.24 1344.4910128.65 1344.42
10130.65 1344.3110132.89 1344.19 10134.3 1344.14 10137.3 1344.0410138.72 1343.98
10141.72 1343.8910143.13 1343.8410144.13 1343.810147.29 1343.7310149.53 1343.72
10152.69 1343.6310159.97 1343.5610165.07 1343.4110174.56 1343.1810194.48 1342.86
10207.13 1342.6610217.57 1342.4510221.69 1342.3810228.02 1342.2810236.26 1342.12
10240.39 1342.0610246.71 1341.9410246.71 1341.9210249.87 1341.92 10256.2 1343.31
10260.54 1344.33 10261.3 1344.5110264.46 1344.4810264.46 1344.4910265.46 1344.49
10273.71 1344.4410274.71 1344.4410274.71 1344.4310284.19 1344.52 10300 1344.46
10313.61 1344.5210315.61 1344.5310315.61 1344.5110316.61 1344.4910327.05 1344.31
10334.66 1344.2910341.94 1344.3210362.82 1344.22

Manning's n values num= 5
Sta n val Sta n val Sta n val Sta n val sta n val
9681.95 .018 9762.46 .05 9911.81 .02810086.54 .08510260.54 .03
Bank Sta: Left Right Lengths: Left Channel Right coeff Contr. Expan.
9936.8810066.12 517.59 532.96 522.53 .3 5
Ineffective Flow num= 2
Sta L Sta R Elev Permanent
9681.95 9920.88 1352.06 F
10073.8810362.82 1349.6 F
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ScatterwashFINAL.rep
Blocked Obstructions num= 5
Sta L Sta R Elev Sta L Sta R Elev Sta L Sta R Elev
10172.6110179.921343.23510205.3110211.661342.69310245.3210269.451344.468
10294.5510310.421344.50410332.3410362.821344.294

CROSS SECTION OUTPUT Profile #Q100 - Effective

E.G. Elev (ft) 1338.49 Element Left OB Channel Right 0B
vel Head (ft) 0.34 wt. n-val. 0.028

W.S. Elev (ft) 1338.15 Reach Len. (ft) 517.59 532.96 522.53
crit w.s. (ft) 1335.92 Flow Area (sq ft) 589.85

E.G. Slope (ft/ft) 0.001068 Area (sq ft) 589.85

Q Total (cfs) 2760.00 Flow (cfs) 2760.00

To? width (ft) 125.96 Top width (ft) 125.96

vel Total (ft/s) 4.68 Avg. vel. (ft/s) 4.68

Max Ch1 ppth (ft) 4.79 Hydr. Depth (ft) 4.68

Conv. Total (cfs) 84465.4 conv. (cfs) 84465.4

Length wtd. (ft) 532.96 wetted Per. (ft) 133.08

Min ch E1 (ft) 1333.36 shear (1b/sq ft) 0.30

Alpha 1.00 Stream Power (1b/ft s) 10362.82 0.00 0.00
Frctn Loss (ft) cum Volume (acre-ft) 2.78 63.10 1.44
C & E Loss (ft) Cum SA (acres) 1.62 22.43 0.90

Note: Multiple critical depths were found at this location. The critical depth with the Towest, valid, water

surface was used.

CROSS SECTION OUTPUT Profile #Ql- 35% Q100

E.G. Elev (ft) 1336.01 Element Left OB Channel Right OB
vel Head (ft) 0.16 wt. n-val. 0.028

W.S. Elev (ft) 1335.85 Reach Len. (ft) 517.59 532.96 522.53
crit wW.s. (ft) 1334.67 Flow Area (sq ft) 300.69

E.G. Slope (ft/ft) 0.001177 Area (sg ft) 300.69

Q Total (cfs) 966.00 Flow (cfs) 966.00

Top width (ft) 124.97 Top width (ft) 124.97

vel Total (ft/s) 3.21 Avg. vel. (ft/s) 321

Max Chl ppth (ft) 2.49 Hydr. Depth (ft) 2471

conv. Total (cfs) 28160.0 conv. (cfs) 28160.0

Length wtd. (ft) 532.96 wetted Per. (ft) 128.26

Min ch ET (ft) 1333.36 Shear (1b/sq ft) 0.17

Alpha 1.00 Sstream Power (lb/ft s) 10362.82 0.00 0.00
Frctn Loss (ft) cum Volume (acre-ft) 0.99 33.48 0.44
C & E Loss (ft) cum SA (acres) 0.94 2137 0.52

Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water
surface was used.

CULVERT

RIVER: Scatter_wash

REACH: One RS: 1.251

INPUT

Description: 6603 SR 101L
9-10'x6"' RCBC spaced at 1'
1-10'x9" RCBC

Distance from Upstream XS = 15
Deck/Roadway width E 430
weir cCoefficient = 2.6

Upstream

num=

Sta Hi Cord
9681.951354.722
9930.381 1352.06
9943.5821351.978
9968.1821351.825
9982.7221351.735

Deck/Roadway Coordinates
29

Sta Hi Ccord Lo Cord
9853.3981352.509
9943.174 1351.98
9956.2521351.899
9981.1011351.745
9993.4421351.669

Sta Hi Cord Lo Cord
9733.5481354.021
9930.9051352.057
9955.7641351.902
9968.7911351.822
9993.1411351.671

Lo Cord

10005.741351.593

10018.71351.512
10043.681351.357
10056.591351.277
10557.671349.035

Upstream Bridge Cross
Station Elevation Dat

Sta
9681.95
9744.
9763.35
9811.
9858.
9911.
9924.
9932.
10062.45

Elev
1347.
1347.
1346.
1345.
1345.05
1344.
1344,
1342.93

9683.
9747.
9778.
9819.
9861.
9916.
9929,
9936.
1333.3610063.

10006.2 1351.59
10031.061351.436
10044.151351.354
10260.381350.004
10681.95 1349

Section Data
a num=
Sta Elev
95 1347.95
1347.
1346.
69 1345.77
1345.
1344.73
1343. 9931.
1340.58 9939.95
88 1334.6210063.

103

9711.12
9756.35
9784.
9833.
9864.
9916.

Elev
1347.56
1347.13
1346.53
1345.
1344.
1344.72
1343.23
1333.43
1334.82

10018.441351.514
10031.671351.432
10055.741351.282
10397.071349.469

Elev
1347.36
1347.
1346.17
1345.12
1344,
1344.
1342.
1333.36

1338.7

Elev
1347.45
1347.
1346.
1345.35
1344,

9722.16
9762.35
9797.52
9838.
9888.88
9919.
9931.
10049.95
10063.88

9729.
9762.
9801.64
9849.88
9891.88
1344. 9920.88
1343.11 9932.6
1333.4310052.45
1338.2610064.88
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10066.
10083.
10112.
10130.
10141.

1338.

1345
1345

1344,
1343.

6910069.
.7210086.
.1810125.
3110132.
8910143.

1338.6710070.88
1345.710097.88
1344.6210125.24
1344.19 10134.3
1343.8410144.13

ScatterwashFINAL.rep

1339.1810071.88
1345.5810106.43
1344.610127.24
1344.14 10137.3
1343.810147.

.3310073.
.5110109.4
.4910128.
.0410138.
.7310149.

1343.5610165.
1342.4510221.
1341.9410246.
1344.5110264.
1344.4410274.
1344.5310315.
1344.3210362.

num= 5
n val Sta
.05 9911.81

10152.
10207.
10240.
10260.
10273.
10313.
10334.

1343
1342.
1342.
1344.
1344.
1344.
1344,

.6310159.
6610217.
0610246.
33 10261.3
4410274.71
5210315.61
2910341.94

Manning's n values
Sta n val Sta
9681.95 .018 9762.46

Bank Sta: Left Right
9936.8810066.12
Ineffective Flow num=
Sta L Sta R Elev
9681.95 9920.88 1352.06
10073.8810362.82 1349.6
Blocked oObstructions
Sta L Sta R

Coeff Contg.

2
Permanent
F
F
5
Sta R

num=

Elev Sta L

Downstream Deck/Roadway Coordinates
num= 33

Sta Hi Cord

9524.161354.722

9918.5171350.997
9919.3051350.992
9943.0251350.835
9956.6951350.745
9980.7041350.587
9994.2241350.498
10018.441350.338
10032.181350.247
10045.38 1350.16
10239.281349.469

Lo cord Sta Hi Cord
9575.7581354.021
9919.0441350.994
9930.1251350.921
9944.0251350.829
9968.4551350.668
9981.785 1350.58
10005.92 1350.42

10019.51350.331
10043.751350.171
10056.431350.132
10399.881349.035

Downstream Bridge Cross Section Data
Station Elevation Data num= 141
Sta Elev Sta Elev Sta
9524. 1346. 9543. 1346.67 9560.
9580. 1346. 9581. 1346.66 9585.
9595, 1346. 9598. 1346.34 9600.
9605. 1345. 9612. 1345.78 9613.
9626. 1345. 9628. 1345.55 9636.
9647. 1344. 9655. 1344.4 9656.
9675. 1342. 9681. 1341.98 9681.
9690. 1341.74 9694. 1341.66 9698.
9709. 1341.05 9711. 1340. 9714.
9721 1340. 9726. 1340. 9729.
9741. 1340. 9745. 1340. 9745.
9766. 1340. 9844. 1340. 9851.
9863. 1342. 9865. 1343. 9871.
9889. 1339.35 9896. 1336.32 9900.
9919. 1332.4510029. 1332.4510031.
10045. 1334.1210050. 1336.4410060.
10072. 1343.0810074. 1342.8910076.
10106. 1339.6910111. 1339.5810130.
10141. 1339.2710158. 1339.2510160.
10169. 1338.8410172. 1338.7410175.
10184. 1338.5910187. 1338.6310189.
10198. 1339.0810201. 1339.4810202.
10206. 1340.2510251. 1340.4910254.

1343

1342.
1341.
1344.
1344.
1344.
1344.

.4110174.
3810228.
9210249.
4810264.
4310284.
5110316.

22

n val

.02810086.54

EXpan.

Elev
10172.6110179.921343.23510205.3110211.661342.69310245.3210269.451344.468
10294.5510310.421344.50410332.3410362.821344.294

Lo cord

Elev
1346.7

1346.
1346.
1345.
1345.
1344.
1341.
1341.
1340.
1340.
1340.
1340.
1343.

1334.61

1332.410041.
1340.
1342.
1339.
1339.
1338.
1338.
1339,

1340.

72
71
34
24
62
63
73
51

+52

Sta n val

Sta L Sta R

Sta Hi Cord
9695.6081352.509
9919.151350.993
9931.5651350.911
9955.6351350.752
9969.1551350.663
9993.2841350.504
10006.981350.413
10031.091350.254
10044 .351350.167
10102.591350.004
10524.16 1349

Elev
1346.75
1347.1
1346.
1345.
1345.
1343.
1341.
1341.
1340.
1340.
1340.
1340.
1343.1

9569.
9593.
9602.
9614.
9638.
9666 .
9683.
9706.
9715.
9732.
9746.
9852.
9876.
9901.

10064.
10086.
10138.
10162.
10178.
10193.
10204.
10287.

1342.
1341.
1339.
1339.
1338.
1338.
1340.
1340.

.1810194.
.2810236.
.92 10256.2
.4910265.46

10

.4910327.05

Sta
.08510260.54

E

Lo C

9571.
9594.
9603.
9624.
9645.
9669.
9686.
9708.
9718.
9740.
9748.
2 9855.
9881.
1334.21 9905

1332.410045.22 133
3910069.
9310097.
2810139.
2510164.
6210181.
7810195.
1410205.
5710291.

10293.
10317.
10336.
10356.
10377.
10430.

1340.
1338.
1338.
1338.
1340.
1340.

72

6610297.
8110319.
5910339.
5710358.
1910379.

1340.610301.
1338.6110324.
1338.7410343.
1338.5610360.
1340.2510382.

1340.610310.
1338.6110325.
1338.5710354.
1338.5510362.

1340.310383.

1339.
1338.
1338.
1338.
1340.

5610312.
1110334.
0710355.
7110373.
3510417.

88 1345.8
1345,
1344.
1343.
1343.
1342.
6 1342.
1343,
1344,
1344,
1344,

300

n val
.03

Tev

ord

Elev
1346.
1347.
1346.
1345,
1344.
1343.
1341.
1341.
1340.

1341
1340.83
1340.85
1343.02
.291333.787
4.07
1342,
1340.
1339,
1339.
1338.
1338.
1340.
1340.

1339.3
1338.51
1338.57
1339.78
1340.64

num= 12
n val Sta
.05 9681.21
.018 9905.29
03

Manning's n values
Sta n val Sta
9524.16 .018 9569.17
9766.24 .03 9871.27
10317.42 .01810358.43

n val
.018
.03

n val Sta
.05 9745.23
.0510206.39

n val Sta
.03 9708.22
.02810074.34

Coeff Ccontr.
.3
2

Bank Sta: Left Right
9901.2210045.33
Ineffective Flow num=

Expan.
7

Sta L

St

a R E

Tev

9524.16 9878.281346.557
10074.9510446.541343.016

Permanent
F
F
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ScatterwashFINAL.rep
Left Levee Station= 9865.22 Elevation= 1343.19
Right Levee Station=10072.22 Elevation= 1343.08
Blocked Obstructions num_ 2

Sta L ta Ele Elev
10232. 410295 421340 62610380 4410430 46 1340.72

Upstream Embankment side slope

Downstream Embankment side slope

Maximum allowable submergence for weir flow
Elevation at which weir flow begins

Ener?y head used in spillway design

0 horiz. to 1.0 vertical
0 horiz. to 1.0 vertical
8

L [ | S [ 1

Spillway height used in design

weir crest shape Broad Crested
Number of culverts = 2

Culvert Name Shape Rise Span

Culvert #1 Box 6 10

FHWA Chart # 8 - flared wingwalls

FHWA Scale # 1 - wingwall flared 30 to 75 deg.

Solution Criteria = Highest U.S. EG

Culvert Upstrm Dist Length Top n Bottom n Depth Blocked Entrance Loss Coef  Exit Loss Coef
1 430 .013 .0 0 .4 1

Number of Barrels = 9

Upstream Elevation = 1333.43

Centerline Stations

Sta. Sta. Sta. Sta. Sta Sta Sta.
9944.95 9957.45 9969.95 9982.45 9994. 9510007 4510019 9510032 4510044 95
Downstream Elevation = 1332.45

Centerline Stations
Sta. Sta. Sta. Sta. Sta. Sta. Sta. Sta. Sta.
9924.16 9936.66 9949.16 9961.66 9974.16 9986.66 9999.1610011.6610024.16
Culvert Name Shape Rise Span
Culvert #2 BOX 9 10
FHWA Chart # 8 - flared wingwalls
FHWA Scale # 1 - wingwall flared 30 to 75 deg.

solution Criteria = Highest U.S. EG .
Culvert Upstrm Dist Length Top n Bottom n Depth Blocked Entrance Loss Coef Exit Loss Coef
.01 0 .4 1

15 430 .013
Upstream Elevation = 1333.96
Centerline Station = 10057.45
Downstream Elevation = 1332.4
Centerline Station = 10036.66
‘ CULVERT OUTPUT Profile #Q100 - Effective cCulv Group: Culvert #1
Q Culv Group (cfs) 2511.97 culv Full Len (ft)
# Barrels 9 culv vel us (ft/s) 6.96
Q Barrel (cfs) 279.11 culv vel DS (ft/s) 5.84
E.G. US. (ft) 1338.49 Culv Inv E1 up (ft) 1333.43
W.S. US. (ft) 1338.15 culv Inv E1 Dn (ft) 1332.45
E.G. DS (ft) 1337.48 culv Frctn Ls (ft) 0.44
w.S. DS (ft) 1337.23 Culv Exit Loss (ft) 0.28
pelta EG (ft) 1.01 culv Entr Loss (ft) 0.30
pelta ws (ft) 0.93 Q weir (cfs)
E.G. IC (ft) 1338.06 weir sta Lft (ft)
E.G. 0C (ft) 1338.49 weir Sta Rgt (ft)
Culvert control outlet weir Submerg
Culv wS Inlet (ft) 1337.44 weir Max Depth (ft)
Culv ws outlet (ft) 1337..23 weir Avg Depth (ft)
Culv Nm1 Depth (ft) 3.26 weir Flow Area (sq ft)
Culv crt pepth (ft) 2.89 Min E1 weir Flow (ft) 1349.61

CULVERT OUTPUT Profile #Ql- 35% Q100 cCulv Group: cCulvert #1

Q Culv Group (cfs) 889.33 culv Full Len (ft)

# Barrels 9 Culv vel us (ft/s) 4.70
Q Barrel (cfs) 98.81 culv vel bs (ft/s) 3.30
E.G. US. (ft) 1336.01 culv Inv E1 Up (ft) 1333.43
W.S. Us. (ft) 1335.85 culv Inv E1 bn (ft) 1332.45
E.G. DS (ft) 1335.53 culv Frctn Ls (ft) 0.26
W.S. DS (ft) 1335.44 Culv Exit Loss (ft) 0.09
pelta EG (ft) 0.49 culv Entr Loss (ft) 0.14
pelta ws (ft) 0.40 Q weir (cfs)

E.G. IC (ft) 1335.70 weir Sta Lft (ft)

E.G. oC (ft) 1336.01 weir Sta Rgt (ft)

Culvert Control outlet weir Submerg

Culv wS Inlet (ft) 1335.53 weir Max Depth (ft)

Culv ws outlet (ft) 1335.44 weir Avg Depth (ft)

culv Nml pDepth (ft) 1.59 weir Flow Area (sq ft)

Culv crt pepth (ft) 1.45 Min ET weir Flow (ft) 1349.61

‘ CULVERT OUTPUT Profile #Ql00 - Effective cCulv Group: Culvert #2
Q culv Group (cfs) 248.03 culv Full Len (ft)
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# Barrels 1 culv vel us (ft/s) .74
Q Barrel (cfs) 248.03 culv vel DS (ft/s) 5.14
E.G. US. (ft) 1338.49 culv Inv E1 Up (ft) 1333.96
w.S. Us. (ft) 1338.15 Cculv Inv ET Dn (ft) 1332.40
E.G. DS (ft) 1337.48 Culv Frctn Ls (ft) 0.46
W.S. DS (ft) 133723 Culv Exit Loss (ft) 0.16
pelta EG (ft) 1.01 culv Entr Loss (ft) 0.37
Delta ws (ft) 0.93 Q weir (cfs)
E.G. IC (ft) 1338.17 weir Sta Lft (ft)
E.G. oC (ft) 1338.47 weir Sta Rgt (ft)
Culvert Control outlet weir Submerg
culv WS Inlet (ft) 1337.17 weir Max Depth (ft)
Culv ws outlet (ft) 1337.23 weir Avg Depth (ft)
Cculv Nml pepth (ft) 2.54 weir Flow Area (sq ft)
Culv crt pepth (ft) 2.67 Min ET weir Flow (ft) 1349.61
CULVERT OUTPUT Profile #Ql- 35% Q100 cCulv Group: Culvert #2
Q culv Group (cfs) 76.67 culv Full Len (ft)
# Barrels 1 culv vel us (ft/s) 5.47
Q Barrel (cfs) 76.67 culv vel bs (ft/s) 2.52
E.G. US. (ft) 1336.01 culv Inv E1 Up (ft) 1333.96
W.S. US. (ft) 1335.85 culv Inv E1 Dn (ft) 1332.40
E.G. DS (ft) 1335.53 culv Frctn Ls (ft) 0.28
w.S. DS (ft) 1335.44 Culv Exit Loss (ft) 0.01
Delta EG (ft) 0.49 culv Entr Loss (ft) 0.19
pDelta ws (ft) 0.40 Q weir (cfs)
E.G. IC (ft) 1335.84 weir Sta Lft (ft)
E.G. 0C (ft) 1336.01 weir Sta Rgt (ft)
Culvert Control outlet Weir Submerg
Culv WS Inlet (ft) 1335.36 weir Max Depth (ft)
culv ws outlet (ft) 1335.44 weir Avg Depth (ft)
Cculv Nml pepth (ft) 1.16 weir Flow Area (sq ft)
Culv crt pepth (ft) 1.22 Min E1 weir Flow (ft) 1349.61
CROSS SECTION
RIVER: Scatter_wash
REACH: One RS: 1.198
INPUT
Description: Floodplain Redelineation Section 1.195
original Model
comment:
6310 pownstream of SR 101L culvert
Station Elevation Data num= 141
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
9524.16 1346.56 9543.16 1346.67 9560.16 1346.7 9569.17 1346.75 9571.16 1346.76
9580.16 1346.65 9581.16 1346.66 9585.16 1346.78 9593.16 1347.1 9594.16 1347.06
9595.16 1346.95 9598.16 1346.34 9600.16 1346.17 9602.16 1346.07 9603.16 1346.04
9605.16 1345.87 9612.16 1345.78 9613.16 1345.76 9614.16 1345.76 9624.16 1345.62
9626.16 1345.58 9628.16 1345.55 9636.16 1345.39 9638.16 1345.19 9645.16 1344.92
9647.16 1344.81 9655.16 1344.4 9656.16 1344.27 9666.16 1343.49 9669.16 1343.15
9675.16 1342.46 9681.16 1341.98 9681.21 1341.97 9683.16 1341.82 9686.16 1341.79
9690.16 1341.74 9694.16 1341.66 9698.16 1341.57 9706.16 1341.36 9708.22 1341.14
9709.16 1341.05 9711.16 1340.88 9714.16 1340.82 9715.16 1340.81 9718.16 1340.76
9721.16 1340.76 9726.16 1340.84 9729.16 1340.86 9732.16 1340.87 9740.16 1341
9741.16 1340.95 9745.16 1340.65 9745.23 1340.65 9746.16 1340.68 9748.16 1340.83
9766.24 1340.81 9844.22 1340.76 9851.22 1340.72 9852.22 1340.72 9855.22 1340.85
9863.22 1342.81 9865.22 1343.19 9871.27 1343.14 9876.22 1343.1 9881.22 1343.02
9889.22 1339.35 9896.22 1336.32 9900.28 1334.61 9901.22 1334.21 9905.291333.787
9919.16 1332.4510029.16 1332.4510031.66 1332.410041.66 1332.410045.22 1334.07
10045.33 1334.1210050.22 1336.4410060.22 1340.7210064.22 1342.3910069.22 1342.66
10072.22 1343.0810074.34 1342.8910076.22 1342.7110086.22 1341.9310097.22 1340.74
10106.22 1339.6910111.22 1339.5810130.22 1339.3410138.22 1339.2810139.22 1339.28
10141.22 1339.2710158.22 1339.2510160.22 1339.2410162.22 1339.2510164.22 1339.11
10169.22 1338.8410172.22 1338.7410175.22 1338.6210178.22 1338.6210181.22 1338.58
10184.22 1338.5910187.22 1338.6310189.22 1338.6310193.22 1338.7810195.22 1338.89
10198.22 1339.0810201.22 1339.4810202.22 1339.7310204.46 1340.1410205.46 1340.24
10206.39 1340.2510251.46 1340.4910254.46 1340.5110287.46 1340.5710291.46 1340.55
10293.46 1340.6610297.46 1340.610301.46 1340.610310.46 1339.5610312.46 1339.3
10317.42 1338.8110319.46 1338.6110324.46 1338.6110325.46 1338.1110334.46 1338.51
10336.46 1338.5910339.46 1338.7410343.46 1338.5710354.46 1338.0710355.46 1338.57
10356.46 1338.5710358.43 1338.5610360.46 1338.5510362.46 1338.7110373.46 1339.78
10377.46 1340.1910379.46 1340.2510382.46 1340.310383.46 1340.3510417.46 1340.64
10430.46 1340.72
Manning's n values num= 12
sta n val sta n val sta n val sta n val sta n val
9524.16 .018 9569.17 .05 9681.21 .03 9708.22 .05 9745.23 .018
9766.24 .03 9871.27 .018 9905.29 .02810074.34 .0510206.39 03
10317.42 .01810358.43 .03
Bank Sta: Left Right Lengths: Left Cchannel Right Coeff Contr. Expan.
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9901.2210045.33 355.51 304.13 283.97 .3 o5
Ineffective Flow num= 2
Sta L Sta R Elev Permanent
9524.16 9878.281346.557 F
10074.9510446.541343.016 F
Left Levee Station= 9865.22 Elevation= 1343.19

Right Levee Station=10072.22 Elevation= 1343.08
Blocked Obstructions num=

Sta L sta R Elev Sta L Ssta R Elev
10232.410295.421340.62610380.4410430.46 1340.72

CROSS SECTION OUTPUT Profile #Q100 - Effective

E.G. Elev (ft) 1337.48 Element Left OB channel Right OB
vel Head (ft) 0.25 wt. n-val. 0.018 0.028 0.028
w.S. Elev (ft) 1337.23 Reach Len. (ft) 355.51 304.13 283.97
Crit w.s. (ft) 1334.83 Flow Area (sq ft) 10.74 670.23 10.23
E.G. Slope (ft/ft) 0.000737 Area (sg ft) 10.74 670.23 10.23
Q Total (cfs) 2760.00 Flow (cfs) 30.04 2711.67 18.29
Top width (ft) 157.93 Top width (ft) 7.09 144.11 6.73
vel Total (ft/s) 3.99 Avg. vel. (ft/s) 2.80 4.05 1.79
Max Cchl ppth (ft) 4.83 Hydr. Depth (ft) 1.51 4.65 1:52
Conv. Total (cfs) 101666.2 conv. (cfs) 1106.5 99886.1 673.7
Length wtd. (ft) 304.41 wetted per. (ft) 7.71 144.58 7.41
Min ch E1 (ft) 1332.40 Shear (1b/sq ft) 0.06 0.21 0.06
Alpha 1.02 stream power (1b/ft s) 10430.46 9865.22 10072.22
Frctn Loss (ft) 0.51 cum Volume (acre-ft) 2.78 62. 1.44
C & E Loss (ft) 0.23 cum SA (acres) 1.58 20.78 0.86

warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for additional
cross sections.
Wﬁrning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater
than 1.4.

This may indicate the need for additional cross sections.
Note: Multiple critical depths were found at this location. The critical depth with the Towest, valid, water
surface was used.

CROSS SECTION OUTPUT Profile #Ql- 35% Q100

E.G. Elev (ft) 1335.53 Element Left OB Channel Right OB
vel Head (ft) 0.08 wt. n-val. 0.018 0.028 0.028
W.S. Elev (ft) 1335.44 Reach Len. (ft) 35551 304.13 283.97
crit w.s. (ft) 1333.67 Flow Area (sq ft) 1.79 413.25 1.84
E.G. Slope (ft/ft) 0.000466 Area (sq ft) 1.79 413.25 1.84
Q Total (cfs) 966.00 Flow (cfs) 2.19 962.32 1.50
Top width (ft) 149.81 Top width (ft) 2.92 144.11 2.79
vel Total (ft/s) 2.32 Avg. vel. (ft/s) 1.22 2.33 0.81
Max Ch1 bppth (ft) 3.04 Hydr. Depth (ft) 0.61 2.87 0.66
Conv. Total (cfs) 44749.1 conv. (cfs) 101.3 44578.4 69.4
Length wtd. (ft) 304.17 wetted Per. (ft) 3.17 144.58 3.08
Min ch E1 (ft) 1332.40 Shear (1b/sq ft) 0.02 0.08 0.02
Alpha 1.01 Stream Power (1b/ft s) 10430.46 9865.22 10072.22
Frctn Loss (ft) 0.37 cum Volume (acre-ft) 0.99 32.89 0.44
C & E Loss (ft) 0.12 cum SA (acres) 0.92 19.72 0.50

warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater
than 1.4.

This may indicate the need for additional cross sections. o . ]
Note: Multiple critical depths were found at this Tlocation. The critical depth with the Towest, valid, water
surface was used.

CROSS SECTION

RIVER: Scatter_wash

REACH: One RS: 1.141
INPUT

Description: Floodplain Redelineation Section 1.138
original Model

Comment:
6007

Station Elevation Data
Sta Elev Sta
9523.66 1340.1 9529.
9543. 1339. 9554.
9569. 1338. 9571.
9625. 1339. 9651.
9659. 1340. 9660.
9710. 1339. 9712.
9747. 1340. 9759.
9810. 1339. 9826.
9835. 1339. 9851.
9884.32 1339. 9887.
9898.6 1340. 9899.

149

Sta
9532.92
9555.27
9578.96
9651.22
9670.4
9715
9764.
9827.
9871.47
9891.53
9905.11

num=
Elev
1340.
1338.
1338.
1340.
1340.
1339
1340.
1339.
1339.
1341.
1340.

Elev
1339.
1338.
1339.
1340.
1339
1341.
1339.
1339.
1338.
1340.
1332.

Elev
1339.69
1338.
1339.
1340.
1339.
1341.
1340.
1339.37

1339
1340.88
1334.44

Elev
1340.
1338.
1339.
1340.
1340.
1341.
1340.
1339.
1338.
1341.
1337.

Sta
9535.75
9556.27
9595.24
9652.63

9699.4
9715.89
9766.24
9831.47
9880.08
9895.77
9910.81

Sta
9541.41
9565.49
9608.69
9659.03

9705.8
9732.
9775.
9834.
9881.49
9897.
9913.
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9914.04 1333.86 9914.04 1334.09 9923. 3 1333.7 9946.25 1332.75 9950.49 1332.6

9951.9 1332.54 9956.38 1332.36 9960.62 1332.51 9994.22 1333.64 9994.22 1333.6
9997.82 1332.71 9999.24 1332.35 9999.24 1332.3710005.64 1333.7110035.64 1333.89
10040.64 1333.9110042.06 1333.810043.47 1333.6510049.87 1332.9810049.87 1333.14
10049.87 1333.6510053.23 1334.9810054.64 1335.5310058.48 1337.0410066.29 1340.49
10067.29 1341.3710076.51 1341.0710078.38 1340.9910080.11 1340.9210083.72 1340.34
10087.96 1339.4910100.17 1339.4210113.77 1339.37 10116.6 1339.35 10121.6 1339.37
10121.6 1339.36 10125.2 1339.3210129.44 1339.2610133.05 1339.2410158.86 1338.97
10181.06 1338.7110184.67 1338.6310187.49 1338.61 10191.1 1338.610192.51 1338.6
10193.51 1338.5210194.93 1338.4910199.93 1338.2310214.93 1337.5810214.96 1337.57
10220.76 1337.1410221.76 1337.0710222.76 1336.6110222.76 1336.5710224.17 1336.59
10224.17 1336.6110239.17 1337.0210240.17 133710241.59 1336.9610250.19 1336.82
10253.79 1336.7510254.79 1337.0610254.79 1337.25 10258.4 1337.25 10258.8 1337.26
10259.4 1337.2710267.21 1337.7910268.62 1337.8310281.66 1338.4410287.32 1338.51
10288.73 1338.5610289.73 1338.5610293.34 1338.5310298.34 1338.610301.17 1338.7
10336.97 1339.5 10342.8 1339.5110350.61 1339.5610355.61 1339.5310361.45 1339.57
10367.85 1339.5710369.26 1339.5710370.68 1339.5710371.68 1339.5710373.09 1339.57
10374.09 1339.5710376.92 1339.1710379.75 1338.8410384.75 1339.1610394.18 1339.47
10397.01 1339.810399.84 1340.210405.67 1340.2410410.67 1340.38

Manning's n values num= 9
Sta n val Sta n val sta n val Sta n val Sta n val

9523.66 .03 9670.4 .03 9834.39 .06 9899.57 .018 9923.3 .028
10053.23 .01810078.38 .0310214.96 .018 10258.8 .03

Bank sta: Left Right Lengths: Left channel Right coeff contr. Expan.

9910.8110053.23 590.28 553.78 523.25 ol i3
Ineffective Flow num= 2
Sta L Sta R Elev Permanent

9519.27 9887.91341.177 F

10068.6610422.961341.335 F

Left Levee Station= 9887.92 Elevation= 1341.42

Right Levee Station=10067.29 Elevation= 1341.37
Blocked Obstructions num= 4

Sta L Sta R Elev Sta Ele Ele
9713.91 9770.951341.046 9805. 69 9825 741339 99110122 8310186 191339 364
10130.6710163.051339.275

CROSS SECTION OUTPUT Profile #Q1l00 - Effective

E.G. Elev (ft) 1336.74 Element Left OB Channel Right OB
vel Head (ft) 1.00 wt. n-val. 0.018 0.027 0.018
w.S. Elev (ft) 1335.74 Reach Len. (ft) 590.28 553.78 523.25
crit w.s. (ft) 1335.62 Flow Area (sq ft) 1.64 341.40 0.73
E.G. Slope (ft/ft) 0.006843 Area (sq ft) 1.64 341.40 0.73
Q Total (cfs) 2760.00 Flow (cfs) 7.75 2749.75 2.50
Top width (ft) 146.88 Top width (ft) 2.52 142.42 1.94
vel Total (ft/s) 8.03 Avg. vel. (ft/s) 4.73 8.05 3.41
Max Ch1l pbpth (ft) 3.39 Hydr. Depth (ft) 0.65 2.40 0.38
conv. Total (cfs) 33365.5 conv. (cfs) 93.6 33241.5 30.3
Length wtd. (ft) 553.82 wetted Per. (ft) 2.84 144 .81 2.08
Min ch E1 (ft) 1332.35 shear (1b/sq ft) 0.25 1.01 0.15
Alpha 1.00 Stream Power (1b/ft s) 10410.67 9887.92 10067.29
Frctn Loss (ft) 1.89 Ccum volume (acre-ft) 2:73 58.51 1.40
C & E Loss (ft) 0.18 cum SA (acres) 1.54 19.78 0.83

warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for additional
cross sections.
Wﬁrnigg: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater
than 1.4.

This may indicate the need for additional cross sections.
warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This
may indicate the

need for additional cross sections.
Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid,
energy was used.

CROSS SECTION OUTPUT Profile #Ql- 35% Q100

E.G. Elev (ft) 1335.04 Element Left 0B Channel Right OB

vel Head (ft) 0.48 wt. n-val. 0.018 0.027

w.S. Elev (ft) 1334.55 Reach Len. (ft) 590.28 553.78 523.25

Ccrit w.s. (ft) 1334.46 Flow Area (sq ft) 0.01 173.10

E.G. Slope (ft/ft) 0.008104 Area (Si 0.01 173.10

Q Total (cfs) 966.00 Flow (cfs) 0.01 965.99

Top width (ft) 141.57 Top width (ft) 0.22 141.34

vel Total (ft/s) 5.58 Avg. vel. (ft/s) 1.02 5.58

Max Ch1 bpth (ft) 2.20 Hydr. Depth (ft) 0.06 1.22

conv. Total (cfs) 10730.8 conv. (cfs) 0.1 10730.7

Length wtd. (ft) 553.77 wetted per. (ft) 0.25 143.65

Min ch ET (ft) 1332.35 shear (1b/sq ft) 0.03 0.61

Alpha 1.00 Stream Power (1b/ft s) 10410.67 9887.92 10067.29

Frctn Loss (ft) 1.80 cum Volume (acre-ft) 0.98 30.84 0.43
. C&E Loss (ft) 0.10  cum SA (acres) 0.91 18.73 0.49

warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater
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than 1.4.
This may indicate the need for additional cross sections. )
warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This

may indicate the iy, )
need for additional cross sections. ] . e . .
Note: Multiple critical depths were found at this location. The critical depth with the Towest, valid,

energy was used.

CROSS SECTION

RIVER: Scatter_wash

REACH: One RS: 1.036

INPUT
Description: Floodplain Redelineation Section 1.034

original Model

Comment:
5461 -- Tie in to effective model
Station Elevation Data num= 122
sta Elev Sta Elev Sta Elev Sta Elev Sta Elev

9497.45 1336.46 9528.75 1336.41 9565.43 1336.35 9598.08 1335.91 9602.55 1335.91
9613.73 1335.85 9615.97 1335.73 9627.15 1335.51 9629.38 1335.47 9632.55 1335.36
9642.84 1335.11 9643.84 1335.1 9652.79 1335.77 9654.2 1335.83 9679.7 1335.66
9681.11 1335.66 9744.62 1335.7 9758.93 1335.67 9761.76 1335.72 9776.08 1335.66
9782.79 1335.66 9821.7 1335.57 9825.3 1334.99 9826.3 1334.71 9827.72 1334.45
9835.78 1334.89 9837.61 1334.96 9838.02 1334.98 9840.25 1335. 9853.25 1338.77
9859.96 1338.7 9865.79 1338.65 9867.21 1338.61 9868.21 1338 6 9876.27 1334.21
9880.39 1332.23 9881.8 1331.9 9881.8 1331.93 9885.69 1331.98 9887.03 1332
9901.93 1332.18 9952.02 1331.04 9960.08 1330.94 9975.73 1330.88 9998.09 1331.01
10009.28 1331.110040.58 1331.1710058.69 1330.99 10060.7 1330.98 10061.7 1331.36
10063.18 1332.0710068.41 1334.5810078.26 1338.6410079.68 1338.9410079.68 1338.98
10081.09 1338.9610090.94 1338.7110095.41 1337.6610097.78 1337.02 10100. 8 1336.2
10102.21 1336.6410105.37 1336.7110106.79 1336.76 10108.2 1336.7810113.59 1336.65
10117.19 1336.5810117.19 1336.5410118.19 1336.52 10121.8 1335.7910133.88 1335.8
10134.88 1335.81 10142.5 1335.79 10168.9 1335.54 10180.6 1335.4910191.78 1335.37
10214.63 1335.04 10219.1 1335.0110220.17 1335.0110225.43 1334.9810240.66 1334.85
10247.37 1334.62 10249.6 1334.5610251.84 1334.56 10252.1 1334.5610253.84 1334.57
10253.84 1334.3510254.84 1334.0710263.38 1334.22 10271 1334.3510278.61 1334.06
10286.23 1333.7510287.23 1334.1410287.23 1334.2510288.64 1334.2610291.81 1334.27
10292.6 1334.2810292.81 1334.2810298.64 1334.5810304.02 1334.7110306.26 1334.83
10309.42 1334.9910333.59 1335.2610339.91 1335.3510347.53 1335.3210379.31 1335.63
10389.16 1335.6310391.39 1335.6410392.39 1335.6210392.39 1335.6310394.39 1335.63
10395.81 1336.1410395.81 1336.1710395.81 1336.2110396.81 1336.710397.81 1336.86
10398.81 1337.0710398.81 1337.1710407.35 1337.0110416.29 133710417.29 1336.99
10419.53 1336.9910421.77 1336.97

Manning's n values num= 8
Sta n val sta n val Ssta n val St n val Sta n val

9497.45 .05 9837.61 .018 9887.03 .02810058. 69 .01810097.78 .05
10220.17 .03 10252.1 .018 10292.6 .03

Bank Sta: Left Right Lengths: Left Channel Right Coeff cContr. Expan.

9880.3910063.18 580.95 546.44 499.79 o | 3
Ineffective Flow num= 2
Sta L Sta R Elev Permanent

9486.47 9860.241338.647 F

10085.110421.771338.795 F

Left Levee Station= 9853.25 Elevation= 1338.77

Right Levee Station=10079.69 Elevation= 1338.98

Blocked Obstructions num= 4

Sta L Sta R Elev Sta L Ele Ele
10196.2910209.36 1335.3310332. 1910381 271335 62510399 7410421 771337 152
10420.4510421.77 1336.99

CROSS SECTION OUTPUT Profile #Q100 - Effective

E.G. Elev (ft) 1334.67 Element Left OB Channel Right OB
vel Head (ft) 0.39 wt. n-val. 0.018 0.027 0.018
W.S. Elev (ft) 1334.28 Reach Len. (ft) 580.95 546.44 499.79
crit w.s. (fo) 1333.25 Flow Area (sq ft) 4.38 541.67 5.09
E.G. Slope (ft/ft) 0.002032 Area (s$ ) 4.38 541.67 5.09
Q Total (cfs) 2760.00 Flow (cfs) 15.49 2725.59 18.92
Top width (ft) 191.65 Top width (ft) 4.25 182.79 4.61
vel Total (ft/s) 5.01 Avg. vel. (ft/s) 3.54 5.03 3l
Max Ch1l ppth (ft) 3.40 Hydr. Depth (ft) 1.03 2.96 1.11
Conv. Total (cfs) 61225.6 conv. (cfs) 343.6 60462.3 419.6
Length wtd. (ft) 546.38 wetted pPer. (ft) 4.72 183.11 5.1l
Min ch E1 (ft) 1330.88 shear (1b/sq ft) 0.12 0.38 0.13
Alpha 1.00 stream power (lb/ft s) 10421.77 9853.25 10079.69
Frctn Loss (ft) 1.00 cum Volume (acre-ft) 2.69 52.89 1.37
C & E Loss (ft) 0.04 cum SA (acres) 1.49 17.71 0.79

. warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This
may indicate the e .
need for additional cross sections.
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Note: Mann1n?
Note: Multiple
energy was used.

E.G. Elev (ft)
vel Head (ft)
W.S. Elev (ft)
crit w.s. (ft)
E.G.
Q Total (cfs)
Top width (ft)
Ve

conv.
Length wtd.
Min ch E1 (ft)
Alpha

Frctn Loss (ft)
C & E Loss (ft)

Note: i
Note: Multip
energy was used.

CROSS SECTION

Total (ft/s)
Max chl ppth (ft)
Total (cfs)
(fo)

Mannin?
e

Slope (ft/ft)

ScatterwWashFINAL.rep

‘ CROSS SECTION OUTPUT Profile #Ql- 35% Q100

1333.14
0.16
1332.98
1332.26
0.001744
966.00
186.25
3.16
2.10
23132.3
546.42
1330.88
1.00
0.83
0.02

Element Left OB
wt. n-val. 0.018
Reach Len. (ft) 580.95
Flow Area (sq ft) 0.59
Area (sg ft) 0.59
Flow (cfs) 0.98
Top width (ft) 1.56
Avg. vel. (ft/s) 1.67
Hydr. Depth (ft) 0.38
conv. (cfs) 23,5
wetted Per. (ft) 1.73
shear (1b/sq ft) 0.04
Stream Power (1b/ft s) 10421.77
Ccum Volume (acre-ft) 0.97
cum SA (acres) 0.89

than 1

Note:

RIVER: Scatter_wash
REACH: One RS: 0.932
INPUT
Description:
Station Elevation Data num= 90
Sta Elev Sta Elev Sta Elev Sta Elev Sta
0 1336.7 56.18 1337.2 66.1 1337.29 67.39 1337.3 68
68.45 1337.31 68.6 1337.31 68.85 1337.32 69.57 1337.32 69.89
84.3 1337.37 94.02 1335.53 96.59 1335.02 115.4 1335.19 116.91
118.39 1335.78 122.68 1337.41 123.78 1335.5 124.15 1334.89 125.9
134.29 1332.69 137.96 1332.55 139.1 1332.51 144.08 1333.48 144.35
158.31 1337.41 163.15 1338.71 167.84 1338.66 167.93 1338.66 167.94
169.89 1338.38 175.51 1338.07 177.85 1338.47 178.5 1338.58 180.13
187.93 1333.03 191.49 1331.06 191.84 1331.26 215.27 1331.03 241.43
280.81 1330.18 283.57 1329.88 291.56 1330.06 314.62 1330.77 318.7
319.52 1329.95 320.15 1330.05 324.24 1330.73 327.04 1330.76 338.97
345.41 1330.53 348.69 1330.29 353.88 1330.9 355.93 1331.12 359.21
383.4 1330.24 412.69 1330.54 438.24 1330.28 443.71 1332.43 444 .69
446.18 1333.55 449.32 1335.35 453.57 1336.62 457.79 1337. 467.03
469.49 1338.49 473.15 1337.27 484.66 1333.49 496.58 1332. 9 505.25
512.17 1332.77 519.67 1332.96 537.16 1333.24 555.51 1333.23 582.29
584.9 1333.25 594.43 1333.26 607.24 1333.27 644.53 1332.92 646.54
654.05 1332.96 666.33 1332.52 673.12 1332.38 675.17 1332.37 675.91
676.04 1332.29 676.65 1331.88 677.75 1331.89 692.42 1332.12 699.4
Manning's n values num= 5
sta n val Sta n val Sta n val Sta n val Ssta
0 .045 177.85 .047 191.84 .028 438.24 .047 457.79
Bank Sta: Left Right Lengths: Left Channel Right coeff contr.
178.5 457.79 228.06 212.07 198.46 ol
Left Levee Station= 163.15 Elevation= 1338.71
Right Levee Station= 469.49 Elevation= 1338.49
CROSS SECTION OUTPUT Profile #Q100 - Effective
E.G. Elev (ft) 1333.63 Element Left OB
vel Head (ft) 0.25 wt. n-val.
W.S. Elev (ft) 1333.38 Reach Len. (ft) 228.06
crit w.s. (ft) 1332.21 Flow Area (sq ft)
E.G. Slope (ft/ft) 0.001663 Area (sq ft)
Q Total (cfs) 2760.00 Flow (cfs)
Top width (ft) 258.52 Top width (ft)
vel Total (ft/s) 3.99 Avg. Vvel. (ft/s)
Max Chl ppth (ft) 3.50 Hydr. Depth (ft)
conv. Total (cfs) 67673.0 conv. (cfs)
Length wtd. (ft) 212.07 wetted Per. (ft)
Min ch ET (ft) 1329.88 shear (1b/sq ft)
Alpha 1.00 Stream Power (1b/ft s) 699.40
Frctn Loss (ft) 0.59 cum Volume (acre-ft) 2.66
C & E Loss (ft) 0.00 cum SA (acres) 1.47

This may indicate the need for additional cross sections. .
Manning's n values were composited to a single value in the main channel.
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Channel
.0

546.

30
30
96

E

1337.
1337.
1335,
1334.
1333.
1338.
1337.
1331.
1330.
1330.
1330.
1332.
1338.
1332.
1333.
1332.
1332,
1332.

n

s n values were composited to a single value in the main channel.

critical depths were found at this location. The critical depth with the Towest,

3.85
3.85
3.38

s n values were composited to a single value in the main channel.
critical depths were found at this location.

Tev

val

.045

EX

Channel
0.

21
69
69
276
25

676
26

16
4
1

pan.
i3

029
2.07
1.17
1.17
0.00
8.52
3:99
2..67
73.0
0.06
0.28
3.15
5.16
4.95

valid,

Right OB
0.018
499.

0.04
10079.69
0.43
0.48

The critical depth with the Towest, valid,

Right 0B
198.46

469.49
1.34
0.76

warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater
-4




ScatterwashFINAL.rep o . .
Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid,
energy was used.

‘ CROSS SECTION OUTPUT Profile #Ql- 35% Q100

E.G. Elev (ft) 1332.28 Element Left OB Channel Right OB
Vel Head (ft) 0.10 wt. n-val. 0.029
w.S. Elev (ft) 1332.18 Reach Len. (ft) 228.06 212.07 198.46
Ccrit w.s. (ft) 1331.42 Flow Area (sq ft) 385.08
E.G. Slope (ft/ft) 0.001350 Area (sq ft) 385.08
Q Total (cfs) 966.00 Flow (cfs) 966.00
Top width (ft) 253.62 Top width (ft) 253.62
vel Total (ft/s) 2:51 Avg. vel. (ft/s) 2551
Max Chl ppth (ft) 2.30 Hydr. Depth (ft) 152
conv. Total (cfs) 26290.8 conv. (cfs) 26290.8
Length wtd. (ft) 212.07 wetted Per. (ft) 254.59
Min ch ET (ft) 1329.88 shear (1b/sq ft) 0.13
Alpha 1.00 Stream Power (1b/ft s) 699.40 163..15 469.49
Frctn Loss (ft) 0.45 cum Volume (acre-ft) 0.97 23.49 0.42
C & E Loss (ft) 0.00 cum SA (acres) 0.88 13.93 0.47

warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater
than 1.4.

This may indicate the need for additional cross sections. )
Note: Mann1n?'s n values were composited to a single value in the main channel. .
Note: Multiple critical depths were found at this location. The critical depth with the Towest, valid,
energy was used.

CROSS SECTION

RIVER: Scatter_wash

REACH: One RS: 0.892
INPUT
Description:
Station Elevation Data num= 160
Ssta Elev Sta Elev Sta Elev Sta Elev Sta Elev
0 1354.35 4.27 1353.6 9.7 1352.64 20.77 1350.37 20.83 1350.36

20.9 1350.35 31.71 1348.97 39.59 1347.45 52.33 1345.02 64.9 1341.92
74.04 1339.44  78.32 1338.45 93.37 1335.39 105.64 1334.4 106.68 1334.28
107.16 1334.31 109.39 1334.8 117.16 1336.49 119.76 1336.38 122.27 1336.31
123.08 1336.53 125 1336.96 131.51 1335.89 135.25 1335.32 137.43 1334.21
140.61 1332.65 145.48 1332.45 150.42 1332.56 152.98 1332.46 154.98 1332.38
158.73 1331.91 162.63 1331.43 165.24 1330.96 166.33 1330.8 167.09 1330.72
175.19 1330.69 179.1 1330.7 198.53 1330.77 214.22 1330.82 219.68 1331.66
221.61 1331.94 232.04 1331.76 237.43 1331.64 251.64 1331.32 252.91 1331.21
260.29 1330.62 271.91 1330.13 278.19 1329.89 280.91 1329.79 284.48 1329.63
300.48 1329.7 323.07 1329.98 324.79 1328.98 326.21 1328.28 326.61 1328.24
328.76 1327.99 330.6 1328.09 333.83 1328.24 334.93 1328.61 339.76 1330.29
356.82 1330.07 368.62 1329.96 385.67 1329.9 421.02 1330.34 426.83 1331.86
426.84 1331.86 426.85 1331.86 426.87 1331.86 431.1 1333.25 432.56 1334.02
433.86 1334.58 435.35 1335.22 438.86 1336.12 442.82 1337.1 446.19 1337.22
455.26 1337.51 466.2 1334.06 466.56 1333.96 467.08 1333.74 468.23 1333.01
470.01 1332.01 470.87 1331.98 473.83 1331.5 476.52 1331.48 479.92 1331.35
482.01 1331.34 488.43 1331.39 490.96 1331.44 495.77 1331.49 497.79 1331.53
503.06 1331.58 505.82 1331.45 511.24 1331.1 513.63 1330.94 514.25 1330.87
514.67 1330.82 517.99 1330.97 519.66 1330.99 529.33 1331.09 538.33 1331.08
539.82 1331.18 541.86 1331.31 546.16 1331.57 549.45 1331.65 552.34 1331.71
556.45 1331.73 570.44 1331.98 576.59 1331.47 580.08 1331.46 584.41 1331.22
589.74 1331.21 602.44 1331.29 608.64 1331.28 615.22 1331.26 621.53 1331.38
627.6 1331.7 630.26 1331.75 635 1332.62 636.16 1332.87 637.07 1333.16
639.21 1333.52 639.68 1333.68 639.93 1333.76 640.31 1333.87 640.8 1333.96
641.56 1334.1 642.19 1334.16 642.65 1334.16 642.75 1334.17 643.86 1334.18
643.9 1334.18 645.05 1334.03 645.61 1333.9 646.41 1333.72 646.6 1333.66
647.49 1333.67 648.72 1333.68 653.15 1333.64 655.34 1333.64 657.66 1333.63
662.68 1333.64 663.01 1333.65 664.95 1333.66 665.31 1333.67 667.33 1333.67
667.74 1333.68 669.74 1333.69 670.24 1333.71 670.99 1333.74 672.7 1333.76
673.64 1333.79 675.03 1333.81 676.2 1333.85 677.86 1333.9 680.05 1333.94
680.65 1333.96 681.88 1333.98 682.37 1333.98 684.14 1333.97 684.86 1333.97

Manning's n values num= 3
Sta n val Sta n val Sta n val
0 .045 125 .044 442.82 .045
Bank sta: Left Right Lengths: Left Channel Right Coeff contr. Expan.
125 442.82 210.24 211.09 216.73 .1 3
Left Levee Station= 125 Elevation= 1336.96
Right Levee Station= 455.25 Elevation= 1337.55

CROSS SECTION OUTPUT Profile #Q100 - Effective

E.G. Elev (ft) 1333.03 Element Left OB Channel Right OB
vel Head (ft) 0.29 wt. n-val. 0.044

W.S. Elev (ft) 1332.75 Reach Len. (ft) 210.24 211.09 216.73
crit w.s. (ft) 1331.85 Flow Area (sq ft) 643.32

E.G. Slope (ft/ft) 0.005593 Area (sq ft) 643.32
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Q Total (cfs) 2760.00
Top width (ft) 289.15
vel Total (ft/s) 4.29
Max Chl ppth (ft) 4.76
conv. Total (cfs) 36904.3
Length wtd. (ft) 211.14
Min ch E1 (ft) 1327.99
Alpha 1.00
Frctn Loss (ft) 1.44
C & E Loss (ft) 0.02

warning: The energy loss was greater than 1.0 ft (0.3 m).

may indicate the

ScatterwashFINAL.rep

Flow (cfs)

Top width (ft)
Avg. vel. (ft/s)
Hydr. Depth (ft)
conv. (cfs)

wetted Per. (ft)

Shear (1b/sq ft)
stream pPower (1b/ft s)
cum volume (acre-ft)
cum SA (acres)

need for additional cross sections.

Note:
energy was used.

CROSS SECTION OUTPUT

Multiple critical depths were found at this location.

profile #Ql- 35% Q100

684.86
2.66
1.47

The critical depth with the Towest,

2760.00
289.15
4.29
2.22
36904.3
290.58
0.77
125.00
41.91
13.61

E.G. Elev (ft) 1331.83 Element Left OB Channel
vel Head (ft) 0.11 wt. n-val. 0.044
W.S. Elev (ft) 1331.72 Reach Len. (ft) 210.24 211.09
crit w.Ss. (ft) 1330.94 Flow Area (sq ft) 363.00
E.G. Slope (ft/ft) 0.003845 Area (sq ft) 363.00
Q Total (cfs) 966.00 Flow (cfs) 966.00
Top width (ft) 252.21 Top width (ft) 252.21
vel Total (ft/s) 2.66 Avg. vel. (ft/s) 2.66
Max chl ppth (ft) 3.73 Hydr. Depth (ft) 1.44
conv. Total (cfs) 15578.5 conv. (cfs) 15578.5
Length wtd. (ft) 211.12 wetted per. (ft) 253.39
Min ch ET (ft) 1327.99 shear (1b/sq ft) 0.34
Alpha 1.00 Stream pPower (1b/ft s) 684.86 125.00
Frctn Loss (ft) 1.75 cum volume (acre-ft) 0.97 21:67
C & E Loss (ft) 0.04 cum SA (acres) 0.88 12.70

warning: Divided flow computed for this cross-section.

warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater

than 1.4.

This may indicate the need for additional cross sections.

warning: The energy loss was greater than 1.0 ft (0.3 m).

may indicate the

need for additional cross sections.

Note:
energy was used.

CROSS SECTION

RIVER: Scatter_wash

REACH: One

INPUT

Description: COP MOD 60
etails-----

original Model Comment:
- Updated per
topographic
- Areas outside the
topographic
Station Elevation Data
Sta Elev Sta
315.67 1354.84 316.58
318.56 1353.87 318.85
324.33 1351.14 324.91
329.14 1348.87 329.31
334.71 1346.68 336.78
341.9 1343.87 343.93
347.36 1341.75 349.75
357.64 1338.87 360.54
372.14 1335.93 372.46
382.34 1333.87 386.31
398.02 1331.46 402.5
447 .43 1329.32 470.79
474.04 1328.87 475.09
484.39 1329.39 486.31
497.33 1329.87 503.11
518.1 1328.37 536.71
582.76 1328.18 605.43
631.04 1329.48 632
636.91 1331.87 637.47
643.34 1334.52 644.19
658.46 1335.35 661.31
669.4 1332.87 669.67
694.66 1330.17 699.66

Multiple critical depths were found at this Tocation.

RS: 0.852

Click here for

survey recieved September 2009

survey were deleted
num= 15
Elev
1354.8
1353,73
1350.87
1348.79
1345.87
1343.08
1340.87
1338.28
1335.87
1333.07
1330.87
1329.51
1328.4
1329.77
1329.09
1328.3
1328.24
1329.87
1332.1
1334.87
1334.87
1332.79
1329.98

Elev
1353.96
1351.87

1349.2
1346.87
1344.44
1341.87
1339.32
1336.87
1334.23
1331.87
1329.58
1329.44
1328.87
1330.12
1328.41
1328.06
1328.87
1330.98
1333.87
1335.78
1333.36
1330.87
1328.88

Elev
1354.38
1352.72
1349.87
1347.56
1344.87
1342.39
1339.87
1337.53
1334.87
1332.31
1329.87
1329.51
1328.52
1330.12
1328.56
1328.06

1328.8
1330.87
1333.44
1335.82
1333.87

1331.6
1328.88

Elev
1354.68
1352.87
1350.45
1347.87
1345.68
1342.87

1340.3
1337.87
1335.84
1332.87
1330.15

1329.5
1328.42
1329.87
1328.87
1328.19
1328.43
1330.78
1332.87
1335.58
1333.97
1331.87
1329.87

Sta
317.47
320.98
327.02
332.44
339.34

345.7
353.07
364.28

377.4
391.41
417.35
472.58
481.46

491.2
509.66
571.23
626.27
634.48
640.72
646.49
665.36
674.22
707 .66

316.84
320.67
325.79
331.66
337.26
344.46
351.66
362.58
372.59
387.64
413.01
472.18
477.23
487.79
505.58

558.6
616.16
634.26
639.34
645.92
664.97
673.32
702.06

318.36
322.79
328.44
334.22
340.44
347.02
355.42
367.52
380.56
394.38
430.86
472.75
482.64

493.8
511.76
572.68
628.18
634.76
641.76
647.99

667.4
676.59
707.91
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455.25
1.34
0.76

between the current and previous cross section.

Right 0B

216.73

455.25
0.42
0.47

between the current and previous cross section.

The critical depth with the lowest, valid,




ScatterwashFINAL.rep

Coeff Contr.
il

Manning's n values num= 3
Sta n val Sta n val Ssta n val
315.67 .045 417.35 .044 626.27 .045
Bank Sta: Left Right Lengths: Left Channel Right
417.35 626.27 65.99 66.3 67.65
Right Levee Station= 646.49 Elevation= 1335.82
CROSS SECTION OUTPUT Profile #Q100 - Effective
E.G. Elev (ft) 1331.58 Element
vel Head (ft) 0.46 wt. n-val.
W.S. Elev (ft) 1331.12 Reach Len. (ft)
Ccrit w.s. (ft) 1330.52 Flow Area (sq ft)
E.G. Slope (ft/ft) 0.008539 Area (sq ft)
Q Total (cfs) 2760.00 Flow (cfs)
Top width (ft) 234.47 Top width (ft)
vel Total (ft/s) 5.38 Avg. vel. (ft/s)
Max Cch1 ppth (ft) 3.06 Hydr. Depth (ft)
Conv. Total (cfs) 29867.6 conv. (cfs)
Length wtd. (ft) 66.31 wetted Per. (ft)
Min ch ET (ft) 1328.06 Shear (1b/sq ft)
Alpha 1.02 Stream Power (1b/ft s)
Frctn Loss (ft) 0.25 cum volume (acre-ft)
C & E Loss (ft) 0.08 cum SA (acres)

Expan.
.3

Left OB Channel Right OB
0.045 0.044 0.045
65.99 66.30 67.65
11.42 488.55 13.23
11.42 488.55 13.23
26.95 2681.65 51.40
16.73 208.92 8.82

2.36 5.49 3.89

0.68 2.34 1.50
291.7 29019.7 556.2
16.78 209.44 9.21

0.36 1.24 077
707.91 0.00 646.49

2.63 39.17 1.30

1.43 12.41 0.74

warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater

than 1.4.

This may indicate the need for additional cross sections.

Note:
energy was used.

CROSS SECTION OUTPUT

E.G. Elev (ft)
vel Head (ft)
w.S. Elev (ft)
crit w.s. (ft)

E.G. Slope (ft/ft)
Q Total (cfs)

Top width (ft)

vel Total (ft/s)
Max chl ppth (ft)
conv. Total (cfs)

Length wtd. (ft)
Min ch E1 (ft)
Alpha

Frctn Loss (ft)
C & E Loss (ft)

warning:

critical depth

profile #Ql- 35% Q100

Multiple critical depths were found at this location.

1330.05 Element
0.48 wt. n-val.
1329.57 Reach Len. (ft)
1329.57 Flow Area (sq ft)
0.029104 Area (sg 1)
966.00 Flow (cfs)
185.14 Top width (ft)
5.54 Avg. vel. (ft/s)
1.51 Hydr. Depth (ft)
5662.4 conv. (cfs)
66.31 wetted Per. (ft)
1328.06 Shear (1b/sq ft)
1.01 Stream Power (1b/ft s)
0.29 cum Volume (acre-ft)
0.12 cum SA (acres)

The energy equation could not be balanced within the specified number

Left OB Channel Right OB
.044 0.045

65.99 66.30 67.65
171.77 2:52

171.77 2.52

957.08 8.92

180.16 4.98

5:57 3.54

0.95 0.51

5610.1 52.3

180.62 5.06

1.73 0.90

707.91 0.00 646.49
0.97 20.37 0.42
0.88 11.65 0.46

of iterations.

for the water surface and continued on with the calculations.

warning:
warning:
than 1.4.

Divided flow computed for this cross-section. ]
The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater

This may indicate the need for additional cross sections.

warning:
the calculated

water surface came back below critical depth.

answer. The program

defaulted to cri
Note:
energy was used.

CROSS SECTION

RIVER:
REACH:

Scatter_wash
One

INPUT
Description: COP MOD 59.4
details-----

original Model Comment:
- Updated per
topographic
- Areas outside the
topographic
Station Elevation Data
Sta Elev Sta
222.28 1354.43 223.23
244 .38 1352.91 252.76
258.94 1350.01 259.37
267.91 1347.87 270.67

tical depth.

RS: 0.840

Multiple critical depths were found at this Tlocation.

Click here for

survey recieved September 2009

survey were deleted
01

num=
Elev Sta Elev Sta
1354.5 232.84 1353.7 233.92
1352.05 253.31 1351.87 254.41
1349.87 260.13 1349.62 263.47
1347.25 272.36 1346.87 275.44

Elev
1353.79
1351.51
1348.87
1346.18
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Sta Elev
243.87 1352.87
256.34 1350.87
265.44 1348.43

276.8 1345.87

The critical depth with the lowest, valid,

The program used

During the standard step iterations, when the assumed water surface was set equal to critical depth,

This indicates that there is not a valid subcritical

The critical depth with the lowest, valid,




280.
290.
301.
314.
325,
336.
347.
381..
418.
470.39

500.6
567.23

573.7
578.99
595.63
603.75
610.85

1345.
1342.
1340.
1338.
1335.
1333.
1330.
1328.
1326.
1327,
1326.
1327.
1330.
1332.
1334.
1332.
1330.

281.25

294.4
306.97
316.58
327.33

338.9
355.
383.
435.
487.
510.
568.
574.
579.
596.24

605.8

Manning's n values
sta n val
222.28 .045

Sta
373.49

Bank Sta: Left
) 373.49
Right Levee

Right
567.23
Station=

CROSS SECTION OUTPUT

E.G. Elev (ft)
vel Head (ft)
W.S. Elev (ft)
crit w.s. (ft)
E.G. Slope (ft/ft)
Q Total (cfs)

Top width (ft)
vel Total (ft/s)
Max Cchl ppth (ft)
Conv. Total (cfs)
Length wtd. (ft)
min ch E1 (ft)
Alpha

Frctn Loss (ft)

C & E Loss (ft)

Note:
energy was used.

CROSS SECTION OUTPUT

1344,
1341.
1339.
1337.
1335,
1332.
1329.
1328.
1327.
1326.
1326.
1328.
1330.
1333.
1334.
1332.

num=
n val
.044

Lengths: Left Channel
384.15

583.26

1331.25
0..21
1331.04
1329.19
0.002108
2760.00
227.64
3.60
4.17
60112.5
454.72
1326.87
1.04
0.82
0.03

284.
294.
307.
318.
329.
342.
355.
385.
445.

494
53
569
576
58
596
60

567

Multiple critical depths were found at this Tlocation.

ScatterwashFINAL.rep
1344.23 285.69 1343.87
1341. 294.68 1341.
1339. 309.1 1339.
1337. 321.04 1336.
1334. 331.72 1334.
1332. 343.36 1331.
1329. 373.49 1328.
1327. 411.64 1327.
1327. 449.1 1327.
1326. 495.72 1326.87
1327. 557.99 1327.6
1328. 571.05: 1329.5
1331. 576.61 1331.87
1333. 582.59 1334.55
1334, 600.2 1333.87
1331 610.69 1330.92

8.5
.57
gl
1:2
291
73
3

Sta
«23

n val
.045

Right Coeff
594.1

1334.87

454,55
Elevation=

profile #Q100 - Effective

Element Le
wt. n-val. 0
Reach Len. (ft) 38
Flow Area (sq ft) 3
Area (sq ft) 3
Flow (cfs) 6
Top width (ft) 2
Avg. vel. (ft/s)

Hydr. Depth (ft)

conv. (cfs) 14
wetted Per. (ft) 2
shear (1b/sq ft)
stream Power (1b/ft s) 61
cum volume (acre-ft)

Ccum SA (acres)

Th

profile #Ql- 35% Q100

288.5
300.81
312.11
323.38
334.43

347.4
379.05
415.04

458.9
497.
565.
571.
SZL.
583.
601.
610.

contr.
wil

ft oB
.045
4.15
5.60
5.60
5.59
6.46
1.84
1.35
28.5
6.57
0.18
0.85
2.60
1.39

e critical depth with the Towest, valid,

e critical depth with the lowest, valid,

E.G. Elev (ft) 1329.57 Element Left OB
vel Head (ft) 0.08 wt. n-val. 0.045
wW.S. Elev (ft) 1329.49 Reach Len. (ft) 384.15
crit w.s. (ft) 1328.21 Flow Area (sq ft) 3.46
E.G. Slope (ft/ft) 0.001671 Area (sq ft) 3.46
Q Total (cfs) 966.00 Flow (cfs) 2.12
Top width (ft) 208.77 Top width (ft) 11.24
vel Total (ft/s) 2.28 Avg. vel. (ft/s) 0.61
Max Cch1l bpbpth (ft) 2.62 Hydr. Depth (ft) 0.31
Conv. Total (cfs) 23632.2 conv. (cfs) 52.0
Length wtd. (ft) 454 .81 wetted Per. (ft) 11.26
Min ch E1 (ft) 1326.87 shear (1b/sq ft) 0.03
Alpha 1.01 stream Power (1b/ft s) 610.85
Frctn Loss (ft) 0.81 cum Volume (acre-ft) 0.97
C & E Loss (ft) 0.01 cum SA (acres) 0.88

Note: Multiple critical depths were found at this location. Th

energy was used.

CROSS SECTION

RIVER: Scatter_wash

REACH: One RS: 0.754

INPUT

Description: COP MOD 54 Click here for

details-------=--==---- >

original Model Comment:
- Updated per

topographic survey recieved September 2009

- Areas outside the

Station Elevation Data
Sta Elev sta
80.07 1350.12

num=
Elev

80.72 1349.87

Sta

81

topographic survey were deleted
16

Elev Elev

.46 1349.59

Sta

83.35 1348.87
Page 17

Sta
84.09

1343.
1340.
1338.
1336.
1333.
1330.
1328.
1326.
1327.
1326.
1327.
1329.
1332.
1334.
1333-
1330.

EX

Channel

0
45

719.
719.

267
19

pan.
.3

.044
4.55
10
10
1.41
3.74
3.71
3.71

58183.1
193.90

3

0.49
0.00
8.25

12.10

Channel

0.044

45

El

1348

4.

ev
.59

Right OB

1.58
500.9
8.09
0.19
583.26
1.28
0.73

Right OB




ScatterwashFINAL.rep
85.98 1347.87  87.95 1347.12 88.6 1346.87 89.81 1346.41 91.23 1345.87

93.8 1344.89 93.86 1344.87 93.98 1344.82 96.49 1343.87 98.23 1343.21
99.12 1342.87 101.7 1341.89 101.74 1341.87 101.8 1341.85 105.89 1340.87
108.07 1340.44 110.97 1339.87 114.98 1339.08 116.05 1338.87 117.54 1338.58
121.14 1337.87 123.49 1337.41 126.22 1336.87 130.45 1336.04 131.3 1335.87
132.3 1335.67 136.38 1334.87 139.97 1334.16 141.45 1333.87 141.62 1333.84
146.52 1332.87 147.16 1332.75 151.58 1331.87 152.6 1331.67 156.65 1330.87
158.62 1330.48  158.9 1330.41 161.14 1329.87 167.23 1329.63 184.18 1328.87
211.95 1328.29 226.54 1327.93 226.8 1327.87 229.96 1327.21 234.93 1327.27
239.95 1327.38 243.08 1327.87 243.82 1327.98 263.73 1327.87 263.9 1327.87
268.65 1326.87 268.66 1326.87 268.74 1326.85 273.43 1325.87 275.34 1325.47
278.26 1324.87 283.41 1324.87 287.5 1324.87 289.35 1325.73 289.84 1325.87
291.64 1326.82 291.74 1326.87 301.66 1326.87 308.26 1326.87 309.83 1326.87
313.44 1326.59 315.44 1326.73 337.75 1326.87 370.96 1326.87 372.8 1326.92
372.98 1326.92 391.74 1326.98 397.39 1326.99 397.96 1326.99 401.59 1326.98
415.59 1326.87 434.63 1326.71 461.08 1326.87 461.25 1326.87 461.32 1326.88
463.06 1326.94 485.57 1327.77 487.96 1327.81 488.22 1327.87 492.63 1328.8
492.84 1328.87 493.57 1329.13 495.65 1329.87 496.15 1330.05 498.46 1330.87
500.38 1331.55 501.28 1331.87 501.8 1332.06 504.09 1332.87 505.64 1333.42
506.9 1333.87 508.77 1334.53 509.72 1334.87 510.47 1334.87 511.15 1334.87
530.85 1334.07 533.84 1333.95 535.35 1333.91 536.01 1333.87 549.57 1333.15
55?.53 13§§6S§ 558.15 1332.55 565.95 1331.87 574.55 1331.12 577.36 1330.87
583.87 1 .

Manning's n values num= 3
sta n val sta n val sta n val
80.07 .045 167.23 .044 488.22 .045

Bank Sta: Left Right Lengths: Left Channel Right coeff contr. Expan.
167.23 488.22 543.9 520.86 509.53 s .3
Right Levee Station= 509.72 Elevation= 1334.87

CROSS SECTION OUTPUT Profile #Q100 - Effective

E.G. Elev (ft) 1330.41 Element Left OB Channel Right OB
vel Head (ft) 0.12 wt. n-val. 0.045 0.044 0.045
W.S. Elev (ft) 1330.29 Reach Len. (ft) 543.90 520.86 509.53
crit w.s. (ft) 1328.45 Flow Area (sq ft) 3.61 978.73 11.71
E.G. Slope (ft/ft) 0.001559 Area (sq ft) 3.61 978.73 il I 5
Q Total (cfs) 2760.00 Flow (cfs) 2.81 2738.91 18.28
To? width (ft) 337.39 Top width (ft) 7.81 320.99 8.59
vel Total (ft/s) 2.78 Avg. vel. (ft/s) 0.78 2.80 1.56
Max Ch1l bppth (ft) 5.41 Hydr. Depth (ft) 0.46 3.05 1.36
Cconv. Total (cfs) 69895.4 conv. (cfs) 71.1 69361.4 463.0
Length wtd. (ft) 521.03 wetted Per. (ft) 7.86 321.95 8.94
Min ch E1 (ft) 1324.87 Shear (1b/sq ft) 0.04 0.30 0.13
Alpha 1.0l Stream Power (1b/ft s) 583.87 0.00 509.72
Frctn Loss (ft) 0.91 Cum volume (acre-ft) 2.42 29.39 1.12
C & E Loss (ft) 0.01 Ccum SA (acres) 1.24 9.41 0.62
Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid,

energy was used.

CROSS SECTION OUTPUT Profile #Ql- 35% Q100

E.G. Elev (ft) 1328.75 Element Left OB Channel Right OB
vel Head (ft) 0.06 wt. n-val. 0.044 0.045
W.S. Elev (ft) 1328.68 Reach Len. (ft) 543.90 520.86 509.53
crit w.s. (ft) 1327.59 Flow Area (sq ft) 475.01 1.57
E.G. Slope (ft/ft) 0.001925 Area (sq ft) 475.01 1:57
Q Total (cfs) 966.00 Flow (c?s) 964.77 1.23
Top width (ft) 298.94 Top width (ft) 295.09 3.85
vel Total (ft/s) 2.03 Avg. vel. (ft/s) 2.03 0.78
Max Ch1l ppth (ft) 3.81 Hydr. Depth (ft) 1.61 0.41
Conv. Total (cfs) 22014.6 conv. (cfs) 21986.7 28.0
Length wtd. (ft) 520.89 wetted per. (ft) 296.03 3.94
Min ch E1 (ft) 1324.87 shear (1b/sq ft) 0.19 0.05
Alpha 1.00 Stream Power (1b/ft s) 583.87 0.00 509.72
Frctn Loss (ft) 0.91 cum Volume (acre-ft) 0.95 15,27 0.38
C & E Loss (ft) 0.00 Cum SA (acres) 0.83 8.81 0.40
Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid,

energy was used.

CROSS SECTION

RIVER: Scatter_wash
REACH: One RS: 0.655

INPUT_ .
Description: COP MOD 49 Click here for
‘ details----------—=-—- S

original Model Comment:
- Updated per




) _ ScatterwWashFINAL.rep
topographic survey recieved September 2009

- Areas outside the

topographic survey were deleted
Station Elevation Data num= 83
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
352.68 1328.87 353.79 1329.08 358.02 1329.87 358.8 1330.02 363.37 1330.87
363.51 1330.9 364.18 1331.02 369.16 1331.87 369.75 1331.97 375.03 1332.87
388.31 1332.87 397.19 1332.87 400.73 1332.01 401.32 1331.87 402.82 1331.51
405.45 1330.87 406.92 1330.52 409.62 1329.87 412.49 1329.19 413.83 1328.87
416.79 1328.17 418.04 1327.87 426.2 1327.12 429.71 1326.87 443.98 1326.11
448.55 1325.87 450.21 1325.78 463.59 1324.92 503.87 1325.55 525.23 1325.72
525.93 1325.87 526.28 1325.94 535.6 1326.45 545.68 1326.38 554.65 1326.29
592.23 1326.4 594.25 1325.87 595.19 1325.62 598.07 1324.87 599.33 1324.54
601.99 1324.79 626.23 1324.8 635.28 1324.87 637.71 1325.7 638.2 1325.87
639.02 1326.15 641.12 1326.87 643.9 1327.82 644.04 1327.87 644.14 1327.91
644.63 1328.07 646.6 1328.75 646.96 1328.87 648.97 1329.56 649.87 1329.87
651.97 1330.59 652.79 1330.87 653.55 1331.13 654.64 1331.5 655.71 1331.87
658.45 1332.81 658.56 1332.85 658.62 1332.87 661.93 1333.1 666.48 1333.14
669.39 1333.14 675.28 1332.87 676.16 1332.67 679.76 1331.87 680.25 1331.76
684.24 1330.87 688.31 1329.96 688.57 1329.9 688.72 1329.87 688.98 1329.82
689.6 1329.78 695.45 1329.23 698.8 1329.06 701.2 1328.87 705 1328.7
729.47 1327.87 731.66 1327.82 732.08 1327.82
Manning's n values num= 3
Sta n val Sta n val Sta n val
352.68 .045 429.71 .044 641.12 .045
Bank Sta: Left Right Lengths: Left Channel Right Coeff cContr. Expan.
429.71 641.12 622.35 536.53 466.49 i e ]
Left Levee Station= 397.19 Elevation= 1332.87
Right Levee Station= 666.49 Elevation= 1333.14
CROSS SECTION OUTPUT Profile #Q100 - Effective
E.G. Elev (ft) 1329.49 Element Left OB Channel Right 0B
vel Head (ft) 0.19 wt. n-val. 0.045 0.044 0.045
W.S. Elev (ft) 1329.31 Reach Len. (ft) 622.35 536.53 466.49
crit w.s. (ft) 1327.42 Flow Area (sq ft) 27.21 765.47 8.66
E.G. Slope (ft/ft) 0.001961 Area (sg ft) 2721 765.47 8.66
Q Total (cfs) 2760.00 Flow (cfs) 52.57 2693.52 13.92
Toq width (ft) 236.22 Top width (ft) 17.71 211.41 7.11
vel Total (ft/s) 3.44 Avg. vel. (ft/s) 1.93 3:52 1.61
Max chl ppth (ft) 4.77 Hydr. Depth (ft) 1.54 3.62 1.22
Conv. Total (cfs) 62324.1 conv. (cfs) 1187.0 60822.8 314.2
Length wtd. (ft) 537.38 wetted Per. (ft) 17.92 212.09 Zaidd
Min ch E1 (ft) 1324.54 shear (1b/sq ft) 0.19 0.44 0.14
Alpha 1.03 Stream Power (1b/ft s) 732.08 397.19 666.49
Frctn Loss (ft) 2.51 cum Volume (acre-ft) 2.23 18.96 1.00
C & E Loss (ft) 0.07 cum SA (acres) 1.08 6.23 0.53

warning: The velocity head has changed by more than 0.5 ft (0.15 m).
cross sections.
Wﬁrniggé The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater
than 1.4.

This may indicate the need for additional cross sections.
warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section.
may indicate the

need for additional cross sections.
Note: Multiple critical depths were found at this Tlocation.
energy was used.

This may indicate the need for additional

This
The critical depth with the Towest, valid,

CROSS SECTION OUTPUT Profile #Ql- 35% Q100

E.G. Elev (ft) 1327.84 Element Left OB Channel Right OB
vel Head (ft) 0.07 wt. n-val. 0.045 0.044 0.045
W.S. Elev (ft) 1327.77 Reach Len. (ft) 622.35 536.53 466.49
crit w.s. (ft) 1326.53 Flow Area (sq ft) 4.99 440.30 1.18
E.G. Slope (ft/ft) 0.001578 Area (s$ ft) 4.99 440.30 1.18
Q Total (cfs) 966.00 Flow (cfs) 3.96 961.17 0.87
Top width (ft) 224.59 Top width (ft) 10.55 211.41 263
vel Total (ft/s) 2.16 Avg. vel. (ft/s) 0.79 2.18 0.74
Max Chl ppth (ft) 3.23 Hydr. Depth (ft) 0.47 2.08 0.45
conv. Total (cfs) 24319.2 conv. (cfs) 99.7 24197.5 22.0
Length wtd. (ft) 536.66 wetted pPer. (ft) 10.59 212.09 247
Min ch E1 (ft) 1324.54 Shear (1b/sq ft) 0.05 0.20 0.04
Alpha 1.01 Sstream Power (1b/ft s) 732.08 397.19 666.49
Frctn Loss (ft) 2.23 cum Volume (acre-ft) 0.92 9.80 0.37
C & E Loss (ft) 0.04 cum SA (acres) 0.76 5.79 0.36

warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater

than 1.4.

This may indicate the need for additional cross sections.

warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section.

may indicate the

need for additional cross sections.

Note:

Multiple critical depths were found at this Tlocation.
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The critical depth with the lowest, valid,




energy was used.

CROSS SECTION

RIVER:
REACH:

Scatter_wash
One

INPUT' .
Description:

original Model Comment:
- Updated per

topographic

- Areas outside the
topographic

Station Elevation Data
Sta Elev Sta
208.39 1324.87 210.44
219.22 1327.4 221.2
229.57 1329.87 234.36
246.61 1330. 249
257:52 1327. 260.58
262.3 1326. 266.7
276.07 1325. 279.01
286.62 286.85
289.95 297 .37
305.37 308.64
332.7 336.5
349. 352.
364. 364.
372. 375,
390. 390.
411. 412.
426. 431.
446. 451.
460. 462.
473.9 477.
481.38 482.7
488.26 488.
495.64 497.
500.4 503.
508.27 508.
514.09 514.
519.36 521.

Manning's n values
Sta n val
208.39 .045

Sta
276.03

Bank Sta: Left
276.03

Left Levee

Right Levee

Right

473.9
Station=
Station=

CROSS SECTION OUTPUT

E.G. Elev (ft)
vel Head (ft)
W.S. Elev (ft)
crit w.s. (ft)
E.G. Slope (ft/ft)
Q Total (cfs)

Top width (ft)

vel Total (ft/s)
Max Cchl ppth (ft)
Conv. Total (cfs)
Length wtd. (ft)
Min ch E1 (ft)
Alpha

Frctn Loss (ft)

C & E Loss (ft)

warning: The energy equation could not be balanced within the specified number

critical depth

COP MOD 43.8
details-----

Profile #Q100 -

ScatterwashFINAL.rep

RS: 0.553

Click here for

survey recieved September 2009

survey were deleted
num= 132

Elev
1325.36
1327.87
1330.27
1329.87
1327.15
1325.87

1325
1324.
1324.
1324.
1324.
1323.
1323
1323.
1324.
1324.
1324.3
1324,
1324.
1325.
1326.
1328.
1330.
1330.
1329.
1327.
1325.

Elev
1325.87
1328.23
1330.72
1329.48
1327.14

1325.7
1325
1324.
1324.
1324.
1323.
1323.
1323.
1323.
1323,
1324.
1324.
1324.
1324.
1325.
1327.
1329.
1330.
1330.

1329.8
1326.87

212.
222.
239.
250.
260.
267.
283.
286.
301.

214.
225.
242.
253.
260.
270.
284.
286.
304.
322.6
341.1
361.
368.
383.
405.
413.
439.
458.
464.
479.6
485.
493.
499.
504.
511..
517.

num= 3
n val Sta
.044 473.9

n val
.045

Left Channel

57.48 58.17
Elevation=
Elevation=

Lengths:

245.1
495.64

Right
59.31
1330.78
1331.02

Effective

1326.91
0.87
1326.04
1326.04
0.022575
2760.00
214.56
7.43
2.26
18369.4
58.16
1323.78
1.02
0.27
0.19

Element

wt. n-val.

Reach Len. (ft)
Flow Area (sq ft)
Area (sg 1)

Flow (cfs)

Top width (ft)
Avg. vel. (ft/s)
Hydr. Depth (ft)
conv. (cfs)

wetted pPer. (ft)
Shear (1b/sq ft)
Stream pPower (1b/ft

cum SA (acres)

Elev
1326.
1328.
1330.
1328.
1327.
1325.
1324.
1324.
1324.
1324.
1323
1323.
1323.
1324.
1323.

1324.1

1324.2
1324.
1324.
1325,
1327,
1330.
1330.76

1330.6
1328.87
1326.45

Coef

s)

cum volume (acre-ft)

217.
227.
245.
256.
261.
276.
285.
286.
304.
326.4
341.66
362.83
368.73
385.8
411.
413.
440.
460.
471.
480.
487.
494,
499.
507.2
513.02
518.8

f Contr.
N I

Left OB
0.045
57.48

7.49
7.49
30.21
10.13
4.03
.74
201 1
10.22
1.03
521.43
1.98
0.88

for the water surface and continued on with the calculations.

warning: The velocity head has changed by more than 0.5 ft (0.15 m).

cross sections.

Elev
1326.
1329.
1330.
1328.
1326.
1325.
1324.
1324.
1324.
1324,
1323.
1323.
1323.
1324.
1323.

1324. l
1324.2
1324,
1324.
1325.
1328.
1330.
1330.
1330.
1328.
1326.

Expan.
i3

Channel
0.044
58.17

359.01

359.01

2708.91
197.87
7.55
1.81
18029 4
197.97
2.56

245.10
12.04

3.71

Right OB
0.045
59.31

5.08
5.08
20.87
6.57
4.11

of iterations.

The program used

This may indicate the need for additional

warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater

than 1.4.

This may indicate the need for additional cross sections.
warning: The energy loss was greater than 1.0 ft (0.3 m).

may indicate the

need for additional cross sections.

warning:
the calculated

puring the standard step iterations,

Page

between the current and previous cross section.

20

This

when the assumed water surface was set equal to critical depth,




water surface came back below critical depth.

answer. The program

ScatterwashFINAL.rep

defaulted to critical depth.

Note: Multiple critical depths were found at this location.

energy was used.

CROSS SECTION OUTPUT Profile #Ql- 35% Q100

E.G. Elev (ft)
Vel Head (ft)
W.S. Elev (ft)
crit w.s. (ft)
E.G. Slope (ft/ft)
Q Total (cfs)

Top width (ft)

vel Total (ft/s)
Max chl ppth (ft)
Conv. Total (cfs)
Length wtd. (ft)
Min ch E1 (ft)
Alpha

Frctn Loss (ft)

C & E Loss (ft)

warning: The energy equation could not be balanced within the specified number of iterations.

critical depth
for the water su

1325.58 Element Left OB
0.45 wt. n-val. 0.045
1325.13 Reach Len. (ft) 57.48
1325.13 Flow Area (sq ft) 0.26
0.028946 Area (sg ft) 0.26
966.00 Flow (cfs) 0.18
206.69 Top width (ft) 5.74
537 Avg. vel. (ft/s) 0.71
1.35 Hydr. Depth (ft) 0.04
5677.8 conv. (cfs) 1.1
58.17 wetted Per. (ft) 5.74
1323.78 shear (1b/sq ft) 0.08
1.01 stream pPower (1b/ft s) 521.43
0.33 cum Vvolume (acre-ft) 0.88
0.10 cum SA (acres) 0.64

rface and continued on with the calculations.

Channel
0.044
58.17

179.40

179.40

965.25

Right 0B

0.045

This indicates that there is not a valid subcritical

The critical depth with the Tlowest, valid,

The program used

warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater

than 1.4.

] This may indicate the need for additional cross sections. _ ] )
warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This

may indicate the
need for additio

nal cross sections.

warning: During the standard step iterations, when the assumed water surface was set equal to critical depth,

the calculated

water surface came back below critical depth.

answer. The program )
defaulted to cri

Note: Multiple critical depths were found at this location.

energy was used.

CROSS SECTION

RIVER: Scatter_wash
REACH: One

INPUT
Description: COP MOD 43.3
details-----

original Model Comment:
- Updated per
topographic
- Areas outside the
topographic
Station Elevation Data
Sta Elev Sta
329.9 1325.49 331.91
342.67 1327.87 347.77
360.04 1329.72 362.9
371.56 1327.87 373.88
384.61 1324.93 384.86
411.24 1323.67 413.53
430.39 1321.66 432.29
453.68 1320.06 453.75
458.78 1319.87 462.61
503.87 1319.47 505.36
538.26 1320.04 540.87
571.59 1320.45 585.51
595.53 1320.87 598.5
602.67 1323.34 604.13
609.6 1325.87 610.4
617.59 1328.79 617.8
631.54 1327.87 631.86
641.49 1325.14 642.22
714.28 1324.52 818.23
876.61 1326.47

Manning's n values
Sta n val Sta
329.9 .045 442.69

Bank Sta: Left Right
442.69 593.03

Left Levee Station=

Right Levee Station=

tical depth.

RS: 0.542

Click here for

survey recieved September 2009

survey were deleted
num= 96
Elev Sta Elev Sta Elev Sta
1325.87 335.12 1326.46 337.29 1326.87 340.16
1328.82 348.05 1328.87 348.19 1328.9 348.46
1329.8 366.55 1329 367.11 1328.87 370.47
1327.35 375.99 1326.87 376.42 1326.77 380.42
1324.87 384.93 1324.85 403.84 1324.05 409.34
1323.43 418.88 1322.87 426.07 1322.12 428.43
1321.46 434.88 1320.87 439.8 1320.52 442.69
1320.06 453.77 1320.06 453.84 1320.06 453.97
1319.73 472 1319.41 483.12 1318.96 487.45
1319.51 511.53 1319.87 515.16 1319.87 529.54
1320.08 549.86 1320.21 557.64 1320.26 563.12
1320.61 593.03 1320.87 594.13 1320.73 595.16
1321.83 598.62 1321.87 598.95 1321.98 601.39
1323.87 605.96 1324.54 606.86 1324.87 608.97
1326.16 612.33 1326.87 614.38 1327.62 615.07
1328.87 618.14 1328.87 626.42 1328.87 631.26

1327.78 635.19 1326.87 638.24 1326.03 638.84
1324.87 643.93 1324.22 654.24 1324.16 710.79
1325.38 834.63 1325.71 850.43 1326.03 858.77

num= 3

n val Sta n val

.044 593.03 .045
Lengths: Left Channel Right Coeff contr.
340.02 336.74 338.98 .1
362.89 Elevation= 1329.8
617.8 Elevation= 1328.87
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1327.4
1328.9
1328.11
1325.87
1323.87
1321.87
1320.15
1320.05
1318.98

1320.1
1320.31
1320.75
1322.87
1325.64
1327.87
1327.95
1325.87
1324.45
1326.19

Expan.
.3

This indicates that there is not a valid subcritical

The critical depth with the lowest, valid,
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CROSS SECTION OUTPUT Profile #Q100 - Effective

E.G. Elev (ft) 1324.46 Element Left OB Channel Right OB
vel Head (ft) 0.23 wt. n-val. 0.045 0.044 0.045
w.S. Elev (ft) 1324.23 Reach Len. (ft) 340.02 336.74 338.98
crit w.s. (ft) 1322.09 Flow Area (sq ft) 74.46 648.24 25.21
E.G. Slope (ft/ft) 0.001930 Area (sq ft) 74.46 648.24 25.21
Q Total (cfs) 2760.00 Flow (cfs) 154.77 2547 .46 57.77
Top width (ft) 205.61 Top width (ft) 43.18 150.34 12.09
vel Total (ft/s) 3.69 Avg. vel. (ft/s) 2.08 3.93 2.29
Max chl ppth (ft) 5.27 Hydr. Depth (ft) 1,72 .31 2.08
conv. Total (cfs) 62819.7 conv. (cfs) 3522 6 57982 1 1314.9
Length wtd. (ft) 336.89 wetted per. (ft) 43.42 150.39 12.69
Min ch E1 (ft) 1318.96 Shear (1b/sq ft) 0.21 0.52 0.24
Alpha 1.07 stream Power (1b/ft s) 876.61 362.89 617.80
Frctn Loss (ft) 0.79 cum Volume (acre-ft) 1.93 11.37 0.91
C & E Loss (ft) 0.00 cum SA (acres) 0.85 3.48 0.44
Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid,

energy was used.

CROSS SECTION OUTPUT Profile #Ql- 35% Q100

E.G. Elev (ft) 1322.27 Element Left OB Channel Right OB
vel Head (ft) 0.12 wt. n-val. 0.045 .044 0.045
W.S. Elev (ft) 1322.15 Reach Len. (ft) 340.02 336.74 338.98
crit w.s. (ft) 1321.01 Flow Area (sq ft) 17.23 335.32 5.97
E.G. Slope (ft/ft) 0.002313 Area (52 ft) 17.23 335.32 5.97
Q Total (cfs) 966.00 Flow (cfs) 27.55 929.60 8.85
Top width (ft) 173.66 Top width (ft) 16.93 150.34 6.39
vel Total (ft/s) 2.69 Avg. vel. (ft/s) 1.60 2.77 1.48
Max Chl ppth (ft) 3.19 Hydr. Depth (ft) 1.02 2.23 0.93
Conv. Total (cfs) 20083.9 conv. (cfs) 572.7 19327.2 184.0
Length wtd. (ft) 336.80 wetted per. (ft) 17.06 150.39 6.63
Min ch E1 (ft) 1318.96 shear (1b/sq ft) 0.15 0.32 0.13
Alpha 1.03 stream Power (1b/ft s) 876.61 362.89 617.80
Frctn Loss (ft) 0.98 cum volume (acre-ft) 0.87 5.64 0.35
C & E Loss (ft) 0.01 cum SA (acres) 0.63 3.03 0.33
Note: Multiple critical depths were found at this Tlocation. The critical depth with the lowest, valid,

energy was used.
‘ CROSS SECTION

RIVER: Scatter_wash

REACH: One RS: 0.479

INPUT .

Description: COP MOD 40.0 Click here for
details-=-===mmmcmmaa= >

original Model Comment:
- Updated per
topographic survey recieved September 2009
- Areas outside the
topographic survey were deleted
Station Elevation Data num= 90

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
115.73 1322.87 118.91 1323.22 124.92 1323.87 127.99 1324.2 134.1 1324.87
136.9 1325.18 143.29 1325.87 144.35 1325.99 144.59 1326.01 152.51 1326.87
152.7 1326.87 157.43 1326.87 162.98 1326.85 164.27 1326.43 166 1325.87
167.81 1325.28 169.05 1324.87 170.64 1324.35 172.11 1323.87 174.4 1323.12
175.17 1322.87 177.74 1322.03 178.23 1321.87 178.98 1321.63 181.28 1320.87
182.84 1320.36 183.24 1320.22 183.26 1320.22 183.35 1320.22 191.13 1319.87
194.6 1319.71 213.41 1318.87 248.45 1318.11 250.27 1318.09 250.64 1318.05
252.48 1317.87 255.53 1317.57 256.77 1317.57 258.95 1317.52 264.18 1317.54
266.12 1317.52 267.41 1317.87 269.72 1318.49 291.99 1318.86 292.72 1318.87
292.76 1318.88 293.56 1319.08 296.79 1319.87 296.98 1319.92 300.62 1320.87
303.06 1321.53 304.31 1321.87 314.99 1321.98 327.77 1322.12 337.57 1322.24
370.02 1322.43 377.58 1322.04 378.3 1321.87 382.11 1320.96 382.46 1320.87
388.4 1320.87 390.22 1320.87 392.11 1321.34 394.21 1321.87 395.89 1322.29
398.2 1322.87 401.19 1323.62 402.18 1323.87 406.16 1324.87 406.17 1324.87
406.21 1324.88 406.28 1324.9 408.43 1325.47 410.06 1325.87 410.3 1325.93

414.17 1326.87 414.86 1327.04 418.27 1327.87 419.36 1328.13 424 1328.01
427.44 1328.01 429.88 1327.93 430.19 1327.87 432 1327.49 434.99 1326.
438.9 1326.05 439.78 1325.87 441.36 1325.54 444.58 1324.87 446.84 1324. 4
Manning's n values num= 3
sta n val Sta n val sta n val
115.73 .045 183.24 .044 390.22 .045
' Bank Sta: Left Right Lengths: Left Channel Right Ccoeff contr. Expan.
183.24 390.22 45.31 45.37 46.62 «d .3
Left Levee Station= 157.43 Elevation= 1326.87
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Right Levee Station= 419.36 Elevation= 1328.13

CROSS SECTION OUTPUT Profile #Q1l00 - Effective

E.G. Elev (ft) 1323.67 Element Left OB Channel Right OB
vel Head (ft) 0.24 wt. n-val. 0.045 0.044 0.045
W.S. Elev (ft) 1323.43 Reach Len. (ft) 45.31 45.37 46.62
crit w.s. (ft) 1321.38 Flow Area (sq ft) 15.60 675.51 13.04
E.G. Slope (ft/ft) 0.002900 Area (sg ft) 15.60 675.51 13.04
Q Total (cfs) 2760.00 Flow (cfs) 36.63 2696.61 26.76
Top wWidth (ft) 226.95 Top width (ft) 9.77 206.98 10.19
vel Total (ft/s) 3.92 Avg. vel. (ft/s) 2.35 3.99 2.05
Max Ch1 bppth (ft) 5.91 Hydr. Depth (ft) 1.60 3.26 1.28
Conv. Total (cfs) 51252.2 conv. (cfs) 680.2 50075.0 497.0
Length wtd. (ft) 45.38 wetted Per. (ft) 10.28 207.71 1051
Min ch E1 (ft) 1317.52 Shear (1b/sq ft) 0.27 0.59 0:22
Alpha 1.02 Stream pPower (lb/ft s) 446.84 157.43 419.36
Frctn Loss (ft) 0.09 cum Volume (acre-ft) 1.58 6.25 0.76
C & E Loss (ft) 0.02 cum SA (acres) 0.64 2.10 0.35

Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid,

energy was used.

CROSS SECTION OUTPUT Profile #Ql- 35% Q100
E.G. Elev (ft) 1321.28 Element Left OB channel Right OB
vel Head (ft) 0.19 wt. n-val. 0.045 0.044 0.045
wW.S. Elev (ft) 1321.09 Reach Len. (ft) 45.31 45.37 46.62
crit w.s. (ft) 1319.99 Flow Area (sq ft) 1.14 276.29 0.10
E.G. Slope (ft/ft) 0.003806 Area (sq ft) 1.14 276.29 0.10
Q Total (cfs) 966.00 Flow (cfs) 1.28 964.67 0.05
Top width (ft) 130.39 Top width (ft) 2.63 126.86 0.89
vel Total (ft/s) 3.48 Avg. vel. (ft/s) 113 3.49 0.46
Max Cch1l ppth (ft) 3.57 Hydr. Depth (ft) 0.4 2.18 0.11
Conv. Total (cfs) 15657.7 conv. (cfs) 20.8 15636.2 0.7
Length wtd. (ft) 45.37 wetted Per. (ft) 277 127.36 0.92
Min ch ET (ft) 1317.52 Shear (1b/sq ft) 0.10 0.52 0.03
Alpha 1.00 Sstream Power (lb/ft s) 446,84 157.43 419.36
Frctn Loss (ft) 0.14 cum Volume (acre-ft) 0.80 3.27 0.33
C & E Loss (ft) 0.02 cum SA (acres) 0.55 1.96 0.30

Note: Multiple critical depths were found at this Tocation. The critical depth with the Towest, valid,

warning: Divided flow computed for this cross-section.
energy was used.

CROSS SECTION

RIVER: Scatter_wash

REACH: One RS: 0.470

INPUT

Description: COP MOD 39.6 Click here for
details------====cc--- >

original Model Comment:

added 100'
upstream of structure for freeboard chek (4.0') min required per
FEMA/44CFR65.10

Station Elevation Data num= 60

Sta Elev sta Elev Sta Elev Sta Elev sta Elev

0 1321.87 154.97 1322.11 162.56 1322.25 163.9 1322.25 165.12 1322.24
171.99 1322.14 180.55 1323.08 210.62 1326.47 213.62 1327.47 221.62 1327.47
223.78 1326.75 230.57 1324.67 233.15 1323.73 242.67 1320.27 246.05 1320.15
268.05 1319.23 287.56 1318.75 297.04 1318.74 304.43 1318.54 316.75 1318.43
317.49 1318.24 322.55 1317.6 325.21 1317.84 326.3 1317.8 328.16 1317.69
329.09 1317.26  333.6 1317.19 335.18 1317.63 338.19 1318.52 360.6 1318.69
364.79 1318.73 369.08 1318.7 385.95 1319.09 392.92 1320.36 403.84 1322.06

404.9 1322.07 412.84 1322.18 419.94 1322.27 435.73 1319.53 436 1319.47
436.18 1319.47 450.21 1320.11 472.85 1325.97 480.61 1328.03 482.45 1328.04
488.41 1328.09 489.43 1328.05 491.04 1327.67 503.67 1324.75 503.95 1324.74
505.73 1324.78 505.95 1324.77 507.77 1324.77 518.56 1324.71 520.11 1324.7
521.74 1324.7 533.01 1324.58 534.8 1324.86 535.08 1324.9 604.57 1324.87

Manning's n values num= 3
Sta n val Sta n val Sta n val
0 .045 246.05 .044 450.21 .045
Bank Sta: Left Right Lengths: Left Channel Right Coeff contr. Expan.
246.05 450.21 98.12 96.9 98.07 .3 9
Left Levee Station= 221.62 Elevation= 1327.47
Right Levee Station= 488.41 Elevation= 1328.09
‘ CROSS SECTION OUTPUT Profile #Q100 - Effective

E.G. Elev (ft) 1323.55 Element Left OB Channel Right OB
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Vel Head (ft) 0.17 wt. n-val. 0.045 0.044 0.045
wW.S. Elev (ft) 1323.39 Reach Len. (ft) 98.12 96.90 98.07
crit w.s. (ft) 1320.98 Flow Area (sq ft) 24.11 811.42 20,75
E.G. Slope (ft/ft) 0.001523 Area (sq ft) 24.11 811.42 20.75
Q Total (cfs) 2760.00 Flow (cfs) 48.11 2675.53 36.36
Top width (ft) 228.78 Top width (ft) 11.96 204.16 12.66
vel Total (ft/s) 3.22 Avg. vel. (ft/s) 2.00 3.30 1..75
Max Ch1l ppth (ft) 6.20 Hydr. Depth (ft) 2.02 3.97 1.64
conv. Total (cfs) 70717.7 conv. (cfs) 1232 .7 68553.3 931.7
Length wtd. (ft) 96.92 wetted Per. (ft) 12..51 205.06 13.08
Min ch E1 (ft) 1317.19 shear (1b/sq ft) 0.18 0.38 0.15
Alpha 1.03 Stream Power (1b/ft s) 604.57 221.62 488.41
Frctn Loss (ft) 0.33 Ccum Volume (acre-ft) 1../56 5.48 0.74
C & E Loss (ft) 0.36 cum SA (acres) 0.63 1.88 0.34

warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for additional
cross sections.
Wﬁrning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater
than 1.4.

This may indicate the need for additional cross sections.
Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid,
energy was used.

CROSS SECTION OUTPUT Profile #Ql- 35% Q100

E.G. Elev (ft) 1321.12 Element Left OB Channel Right OB
vel Head (ft) 0.12 wt. n-val. 0.045 .044 0.045
W.S. Elev (ft) 1321.00 Reach Len. (ft) 98.12 96.90 98.07
crit w.s. (ft) 1319.87 Flow Area (sq ft) 3.42 351.56 1.54
E.G. Slope (ft/ft) 0.002575 Area (sq ft) 3.42 351.56 1.54
Q Total (cfs) 966.00 Flow (cfs) 4.16 960.37 1.47
Top width (ft) 182.81 Top width (ft) 5.40 173.96 3.45
vel Total (ft/s) 271 Avg. vel. (ft/s) 1,22 273 0.96
Max Chl ppth (ft) 3.81 Hydr. pDepth (ft) 0.63 2.02 0.45
Conv. Total (cfs) 19036.4 conv. (cfs) 81.9 18925.4 29.1
Length wtd. (ft) 96.90 wetted pPer. (ft) 5:53 174.67 3.56
Min ch ET (ft) 1317..19 Shear (1b/sq ft) 0.10 0.32 0.07
Alpha 1.01 Stream Power (1b/ft s) 604.57 221.62 488.41
Frctn Loss (ft) 0.56 cum Volume (acre-ft) 0.80 2.94 0.33
C & E Loss (ft) 0.21 Cum SA (acres) 0.55 1.81 0.29

warning: Divided flow computed for this cross-section.
warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for additional
cross sections.
Wﬁrning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater
than 1.4.

This may indicate the need for additional cross sections.
Note: Multiple critical depths were found at this location. The critical depth with the Towest, valid,
energy was used.

CROSS SECTION

RIVER: Scatter_wash

REACH: One RS: 0.452

INPUT

Description: COP MOD 38.6 Click here for
details--------------- >

original Model Comment:
- Updated per
topographic survey recieved September 2009
- Areas outside the
topographic survey were deleted
Station Elevation Data num= 168

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
144.01 1323.87 146.96 1323.87 153.15 1324.2 162.18 1324.37 171.96 1324.87
175.57 1324.87 183.17 1324.87 190.83 1325.44 193.05 1325.47 202.26 1325.52
203.29 1325.49 213.76 1325.63 220.66 1326.17 223.59 1326.17 226.19 1326.17
228.59 1325.59 229.85 1325.47 232.96 1325.39 242.1 1325.23 248.37 1325.09
251.07 1325.1 256.58 1325.13 269.21 1324.87 278.86 1324.87 280.59 1324.74
284.43 1324.81  286.2 1324.87 286.36 1324.87 292.86 1324.87 297.34 1324.65
299.24 1324.64 299.47 1324.66 305.7 1324.09 305.73 1324.07 305.82 1324.06
306.09 1324.05 306.49 1324.03 307.32 1323.99 309.81 1323.87 309.87 1323.61
309.97 1323.22 310.06 1322.87 310.22 1322.2 310.25 1322.11 310.31 1321.87
310.45 1321.3 310.56 1320.87 310.73 1320.19 310.81 1319.87 310.97 1319.22
311.01 1319.05 311.05 1318.87 311.13 1318.64 311.38 1318.09 311.54 1318.1
313.24 1317.87 314.06 1317.87 314.88 1317.87 315.43 1317.87 317.09 1317.87
318.26 1317.87 320.1S5 1317.87 321.45 1317.87 322.75 1317.87 325.18 1317.87
325.83 1317.97 326.96 1317.97 328.75 1317.97 330.53 1317.97 332.23 1317.97
333.94 1317.97 335.23 1317.97 337.17 1317.97 339.1 1317.97 341.58 1317.97
344.67 1317.9 346.68 1317.89 348.75 1317.87 348.78 1317.87 349 1317.87
350.89 1317.87 351.42 1317.87 351.73 1317.87 352.07 1317.87 354.05 1317.87
354.48 1317.87 354.89 1317.87 355.69 1317.87 357.31 1317.87 358.02 1317.87
358.71 1317.87 360.39 1317.87 361.14 1317.87 361.87 1317.87 362.29 1317.87

Page 24




ScatterwWashFINAL.rep

362.47 1317.78 362.52 1317.78 362.57 1317.77 362.75 1317.87 363.94 1317.87
364.69 1317.87 367.83 1317.87 370.97 1317.87 371.67 1317.87 374.01 1317.87
374.31 1317.85 375.68 1317.87 378.45 1317.87 378.77 1317.87 379.46 1317.87
380.14 1317.87 380.77 1317.87 381.4 1317.87 382.12 1317.87 382.83 1317.87
385.83 1317.87 386.86 1317.87 387.89 1317.87 389.36 1317.87 391.24 1317.87
392.17 1317.87 394.96 1317.87 395.73 1317.87 396.54 1318.06 397.07 1318.81
397.08 1318.87 397.11 1318.98 397.14 1319.09 397.35 1319.87 397.46 1320.3
397.6 1320.87 397.72 1321.34 397.85 1321.87 398.05 1322.62 398.11 1322.87
398.21 1323.29 398.36 1323.87 398.41 1324.06 398.67 1323.91 400.36 1324.12
401.79 1324.07 403.3 1324.16 404.28 1324.22 404.39 1324.29 404.68 1324.24
406.64 1324.24 411.71 1324.6 413.81 1324.87 417.62 1325.08 430.06 1325.87
430.18 1325.88 430.79 1325.92 438.69 1326.37 439.2 1326.37 451.53 1326.18
460.87 1326.03 461.18 1326.03 461.86 1326.02 475.69 1326.08 483.57 1326.13
495.57 1326.26 497.38 1326.19 498.7 1326.16 498.91 1326.16 502.37 1326.28
502.49 1326.25 504.94 1326.18 505.41 1326.17
Manning's n values num=
Sta n val Sta n val sta n val
144.01 .045 313.24 .044 396.54 .045
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
313.24 396.54 3.82 3.82 3.88 5.3 D
Ineffective Flow num= 2
Sta L Sta R Elev Permanent
144.01 314.76 1323.43 F
396.5 505.41 1323.39 F
Left Levee Station= 226.19 Elevation= 1326.17
Right Levee Station= 438.69 Elevation= 1326.37
CROSS SECTION OUTPUT Profile #Q100 - Effective
E.G. Elev (ft) 1322.86 Element Left OB Channel Right OB
vel Head (ft) 1.35 wt. n-val. 0.044
W.S. Elev (ft) 1321.51 Reach Len. (ft) 3.82 3.82 3.88
crit w.s. (ft) 1321.18 Flow Area (sq ft) 295.77
E.G. Slope (ft/ft) 0.013762 Area (sq ft) 8.40 301.44 2.57
Q Total (cfs) 2760.00 Flow (cfs) 2760.00
Top width (ft) 87.36 Top width (ft) 2.84 83.30 1.22
vel Total (ft/s) 9.33 Avg. vel. (ft/s) 9.33
Max Chl ppth (ft) 3.74 Hydr. Depth (ft) 3.62
Conv. Total (cfs) 23526.8 conv. (cfs) 23526.8
Length wtd. (ft) 3.82 wetted per. (ft) 81.82
Min ch ET (ft) 1317.77 Shear (1b/sq ft) 1 L
Alpha 1.00 Stream Power (1b/ft s) 505.41 226.19 438.69
Frctn Loss (ft) 0.00 cum volume (acre-ft) 152 4.24 0.72
C & E Loss (ft) 0.42 cum SA (acres) 0.61 1.56 0:33
warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may

cross sections.

indicate the need for additional

warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater

than 1.4.

This may indicate the need for additional cross sections.

Note:
energy was used.

CROSS SECTION OUTPUT

E.G. Elev (ft) 1320.34
vel Head (ft) 0.81
W.S. Elev (ft) 1319.53
crit w.s. (ft) 1319.53
E.G. Slope (ft/ft) 0.023754
Q Total (cfs) 966.00
Top width (ft) 86.36
vel Total (ft/s) 7.22
Max chl ppth (ft) 1.76
conv. Total (cfs) 6267.7
Length wtd. (ft) 3.82
Min ch E1 (ft) 1317.77
Alpha 1.00
Frctn Loss (ft) 0.00
C & E Loss (ft) 0.28

Multiple critical depths were found at this location.

profile #Ql- 35% Q100

Element Left OB
wt. n-val.

Reach Len. (ft) 3.82
Flow Area (sq ft)

Area (sg £t) 3.26
Flow (cfs)

Top width (ft) 2.35
Avg. vel. (ft/s)

Hydr. Depth (ft)

conv. (cfs)

wetted per. (ft)

shear (1b/sq ft)

Stream Power (1b/ft s) 505.41
Cum Volume (acre-ft) 0.79
Cum SA (acres) 0.54

Channel Right OB
0.044
3.82 3.88
133.75
136.33 0.65
966.00
83.30 0.72
7.22
1.64
6267.7
81.82
2.42
226.19 438.69
2.40 0.33
1.52 0.29

warning: The energy equation could not be balanced within the specified number

critical depth

for the water surface and continued on with the calculations.

warning: The velocity head has changed by more than 0.5 ft (0.15 m).

cross sections.

of iterations.

The critical depth with the Towest, valid,

The program used

This may indicate the need for additional

warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater

than 1.4.

This may indicate the need for additional cross sections.

warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section.

may indicate the

) need for additional cross sections. -
warning: During the standard step iterations, when the assumed water surface was set equal to critical depth,

the calculated
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water surface came back below critical depth. This indicates that there is not a valid subcritical
answer. The program
defaulted to critical depth. ]
Note: Multiple critical depths were found at this location. The critical depth with the Towest, valid,
energy was used.

CROSS SECTION

RIVER: Scatter_wash

REACH: One RS: 0.451

INPUT ]

Description: COP MOD 38.5 Click here for
details--—-—mmmmcemm—- >

original Model Comment:
us Xxsec for ) .
43rd st. culvert Click Here for Details —--——=——=——-- S

Updated per topographic survey recieved September 2009

- Areas
outside the topographic survey were deleted
Station Elevation Data num= 86
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
0 1325.45 .99 1325.43 11.44 1325.36 17'.17 132617 23.68 1326.17

24.9 1325.43 27.14 1325.4 30.71 I325.32 41.2 1325.14 45.84 1325.03
48.81 1325.05 52.98 1325.06 62.54 1324.87 77.23 1324.78  82.19 1324.87
83.91 1324.92 91.11 1324.87 94.92 1324.83 95.3 1324.82 95.34 1324.83
98.03 1324.58 103.47 1324.19 107.22 1324.87 108.2 1324.7 108.23 1324.57
108.4 1323.87 108.41 1323.84 108.43 1323.77 108.65 1322.87 108.78 1322.38
108.9 1321.87 108.93 1321.77 108.98 1321.58 109.09 1321.11 109.15 1320.87

109.33 1320.16 109.37 1320 109.4 1319.87 109.53 1319.37 109.65 1318.87
109.77 1318.47 109.95 1317.87 110.23 1316.95 111.45 1315.95 119.98 1315.95
145.63 1315.96 145.66 1315.94 145.71 1315.96 151.09 1316 190.76 1315.93
192.18 1316.72 192.19 1316.87 192.47 1316.99 192.65 1317.87 192.66 1317.95
192.72 1318.19 192.83 1318.71 192.87 1318.87 193.04 1319.53 193.12 1319.87
193.14 1319.95 193.38 1320.87 193.39 1320.93 193.63 1321.87 193.68 1322.08
193.88 1322.87 194.09 1323.67 194.12 1323.81 194.14 1323.87 194.15 1323.91
194.39 1324.87 196.62 1324.18 197.83 1324.33 200.47 1324.24 201.31 1324.29
201.85 1324.32 201.91 1324.36 202.07 1324.33 203.15 1324.34 209.48 1324.78
210.19 1324.87 215.88 1325.18 226.73 1325.87 227.42 1325.91 227.96 1325.95

229.41 1326.03
. Manning's n values num= 3

Sta n val Sta n val Sta n val
0 .045 111.45 .013 190.76 .045
Bank Sta: Left Right Lengths: Left Channel Right Coeff contr. Expan.
111.45 190.76 94.79 93.97 94.02 3 39
Ineffective Flow num= 2
Sta L Sta R Elev Permanent
0 110.27 1323.35 F
191.6 229.41 1323.26 F
Left Levee Station=  23.68 Elevation= 1326.17
Right Levee Station=  229.4 Elevation= 1326.03

CROSS SECTION OUTPUT Profile #Q100 - Effective

E.G. Elev (ft) 1322.45 Element Left OB Channel Right OB
vel Head (ft) 0.52 wt. n-val. 0.045 0.013 0.045
wW.S. Elev (ft) 1321.93 Reach Len. (ft) 94.79 93.97 94.02
crit w.s. (ft) 1319.30 Flow Area (sq ft) 6.48 472.97 4.84
E.G. Slope (ft/ft) 0.000238 Area (sg ft) 10.17 472.97 12.17
Q Total (cfs) 2760.00 Flow (cfs) 8.66 2744.09 7.25
Top width (ft) 84.76 Top width (ft) 2.56 79.31 2.88
vel Total (ft/s) 5.70 Avg. vel. (ft/s) 1.34 5.80 1.50
Max Ch1 ppth (ft) 5.99 Hydr. Depth (ft) 5.49 5.96 5.76
Cconv. Total (cfs) 178796.6 conv. (cfs) 561.1 177766.1 469.4
Length wtd. (ft) 93.97 wetted Per. (ft) 1.53 79.32 0.96
Min ch E1 (ft) 1315,.93 Shear (1b/sq ft) 0.06 0.09 0.07
Alpha 1.03 Stream Power (1b/ft s) 229.41 23.68 229.40
Frctn Loss (ft) cum volume (acre-ft) 1.52 4.20 0.72
C & E Loss (ft) cum SA (acres) 0.61 1.55 0.33
Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water

surface was used.

CROSS SECTION OUTPUT Profile #Ql- 35% Q100

E.G. Elev (ft) 1319.25 Element Left OB Channel Right OB
vel Head (ft) 0.25 wt. n-val. 0.045 0.013 0.045
W.S. Elev (ft) 1319.00 Reach Len. (ft) 94.79 93.97 94.02
crit w.s. (ft) 1317.62 Flow Area (sq ft) 3.03 241.10 2.38
E.G. Slope (ft/ft) 0.000276 Area (sg ft) 3.75 241.10 4.82
Q Total (cfs) 966.00 Flow (cfs) 2.63 960.98 2.40
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Top width (ft) 83.29 Top width (ft) 1.83 79.31 2.14
vel Total (ft/s) 3.92 Avg. vel. (ft/s) 0.87 3.99 1.01
Max chl ppth (ft) 3..07 Hydr. Depth (ft) 2..57 3.04 2.84
Cconv. Total (cfs) 58127.9 conv. (cfs) 158.1 57825.6 144.2
Length wtd. (ft) 93.97 wetted Per. (ft) 1.53 79.32 0.96
Min ch E1 (ft) 1315.93 shear (1b/sq ft) 0.03 0.05 0.04
Alpha 1.03 stream Power (1b/ft s) 229.41 23.68 229.40
Frctn Loss (ft) Ccum volume (acre-ft) 0.79 2.39 0.33
C & E Loss (ft) Cum SA (acres) 0.54 1.51 0.29
Note: Multiple critical depths were found at this location. The critical depth with the lowest, valid, water

surface was used.

CULVERT

RIVER: Scatter_wash

REACH: One RS: .442

INPUT

Description: 43rd Ave Culvert added to CEM 7-8-09 <cClick
Here--->

6-10'x7"' RCB

- Upstream and Downstream Stations _ . )
adjusted by -154"' to align with US & DS Cross sections
Distance from Upstream XS = 9

Deck/Roadway width = 75
weir Coefficient = 2.6
Upstream Deck/Roadway Coordinates
num= 10
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord
-142.5 1323.39 -86.1 1323.97 -35.2 1324.55
22.4 1325.12 75.6 1325.53 129.9 1325.79
232.6 1325.88 282.3 1325.74 330.4 1325.65

376.1 1325.38

Upstream Bridge Cross Section Data

Station Elevation Data num=
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
0 1325.45 .99 1325.43 11.44 1325.36 17.17 1326.17 23.68 1326.17
24.9 1325.43 27.14 1325.4 30,71 1325.32 41.2 1325.14 45.84 1325.03
48.81 1325.05 52.98 1325.06 62.54 1324.87 77.23 1324.78 82.19 1324.87
83.91 1324.92 91.11 1324.87 94.92 1324.83 95.3 1324.82 95.34 1324.83

98.03 1324.58 103.47 1324.19 107.22 1324.87 108.2 1324.7 108.23 1324.57
108.4 1323.87 108.41 1323.84 108.43 1323.77 108.65 1322.87 108.78 1322.38
108.9 1321.87 108.93 1321.77 108.98 1321.58 109.09 1321.11 109.15 1320.87
109.33 1320.16 109.37 1320 109.4 1319.87 109.53 1319.37 109.65 1318.87
109.77 1318.47 109.95 1317.87 110.23 1316.95 111.45 1315.95 119.98 1315.95
145.63 1315.96 145.66 1315.94 145.71 1315.96 151.09 1316 190.76 1315.93
192.18 1316.72 192.19 1316.87 192.47 1316.99 192.65 1317.87 192.66 1317.95
192.72 1318.19 192.83 1318.71 192.87 1318.87 193.04 1319.53 193.12 1319.87
193.14 1319.95 193.38 1320.87 193.39 1320.93 193.63 1321.87 193.68 1322.08
193.88 1322.87 194.09 1323.67 194.12 1323.81 194.14 1323.87 194.15 1323.91
194.39 1324.87 196.62 1324.18 197.83 1324.33 200.47 1324.24 201.31 1324.29
201.85 1324.32 201.91 1324.36 202.07 1324.33 203.15 1324.34 209.48 1324.78
210.19 1%%2.8; 215.88 1325.18 226.73 1325.87 227.42 1325.91 227.96 1325.95
229.41 1 .

Manning's n values num= 3
Sta n val Sta n val Sta n val
0 .045 111.45 .013 190.76 .045
Bank Sta: Left Right Coeff contr. Expan.
111.45 190.76 .3 D
Ineffective Flow num= 2
Sta L Sta R Elev Permanent
0 110.27 1323.35 F
191.6 229.41 1323.26 F
Left Levee Station= 23.68 Elevation= 1326.17
Right Levee Station=  229.4 Elevation= 1326.03
Downstream Deck/Roadway Coordinates
num= 10
Sta Hi Cord Lo Cord Sta Hi Cord Lo Cord Sta Hi cord Lo Cord
-142.5 1323.39 -86.1 1323.97 -35.2 1324.55
22.4 1325.12 75.6 1325.53 129.9 1325.79
232.6 1325.88 282.3 1325.74 330.4 1325.65

376.1 1325.38

Downstream Bridge Cross Section Data

Station Elevation Data num= 72
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
0 1323.89 6.42 1323.87 30.28 1323.8 31.93 1323.79 33.3 1323.75
38.8 1323.58 66.4 1323.84 67 1323.85 67.38 1323.85 69.58 1323.87

95.28 1324.06  98.66 1324.26 109.21 1324.87 113.75 1325.13 117.19 1325.33
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120.65 1315.89 126.59 1315.87 126.95 1315.87 127.18 1315.87 133.97 1315.68
136.14 1315.68 136.75 1315.66 136.86 1315.68 138.85 1315.68 145.86 1315.68
147.79 1315.68 150.71 1315.69 151.69 1315.64 151.84 1315.69 159.67 1315.8
165.28 1315.87 166.76 1315.97 166.96 1315.98 167.15 1315.98 167.35 1315.98
167.55 1315.98 171.71 1315.87 174.95 1315.84 176.12 1315.87 183.72 1315.87
184.94 1315.87 185.07 1315.92 185.68 1316.87 185.81 1317.07 186.32 1317.87
186.68 1318.43 186.96 1318.87 187.44 1319.61 187.61 1319.87 187.68 1319.98
188.25 1320.87 188.72 1321.61 188.89 1321.87 189.47 1322.78 189.53 1322.87
189.59 1322.97 190.49 1323.87 191.89 1324.81 191.95 1324.85 192.01 1324.87
193.38 1324.98 195.02 1324.87 199.04 1324.6 202.13 1324.39 205.56 1324.16
209.94 1323.87 213.12 1323.87 213.44 1323.87 215.16 1324.04 224.04 1324.15
228.83 1324.15 229.41 1324.18

Manning's n values num= 3
Sta n val Sta n val Ssta n val
0 .045 120.65 .056 185.07 .045
Bank sta: Left Right coeff contr. Expan.
120.65 185.07 a3 =
Ineffective Flow num= 2
Sta L Sta R Elev Permanent
0 120.31 1323.37 F
190.5 229.41 1323.37 F
Left Levee Station= 117.19 Elevation= 1325.33
Right Levee Station= 193.38 Elevation= 1324.98

0 horiz. to 1.0 vertical
0 horiz. to 1.0 vertical
.98

Upstream Embankment side slope
Downstream Embankment side s?ope

Maximum allowable submergence for weir flow
Elevation at which weir flow begins

Ener?y head used in spillway design

LI T [ T | I I

spillway height used in design

weir crest shape Broad Crested
Number of cCulverts = 1

Culvert Name Shape Rise Span

43rd Ave RCB BOX 7 10

FHWA Chart # 8 - flared wingwalls

FHWA Scale # 1 - wingwall flared 30 to 75 deg.

Solution Criteria = Highest U.S. EG

Culvert Upstrm Dist Length Top n Bottom n Depth Blocked Entrance Loss Coef  Exit Loss Coef
76 .013 .013 0 . 1

Number of Barrels = 6

Upstream Elevation = 1315.93

Centerline Stations

Sta. Sta. Sta. Sta. Sta. Sta.
125.92 136.75 147.58 158.42 169.25 180.05
Downstream Elevation = 1315.92
Centerline Stations
Sta. Sta. Sta. Sta. Sta. Sta.

125.92 136.75 147.58 158.42 169.25 180.05

CULVERT OUTPUT Profile #Q100 - Effective Culv Group: 43rd Ave RCB

Q culv Group (cfs) 2760.00 Culv Full Len (ft)

# Barrels 6 culv vel us (ft/s) 9.56

Q Barrel (cfs) 460.00 culv vel pbs (ft/s) 11.40

E.G. US. (ft) 1322.45 Cculv Inv E1 Up (ft) 1315.93

W.S. US. (ft) 1321.93 culv Inv E1 bn (ft) 1315.92

E.G. DS (ft) 1321.52 culv Frctn Ls (ft) 0.19

W.S. DS (ft) 1319.79 culv Exit Loss (ft) 0.45

Delta EG (ft) 0.93 culv Entr Loss (ft) 0.28

Delta ws (ft) 2.13 Q weir (cfs)

E.G. IC (ft) 1322.44 weir Sta Lft (ft)

E.G. 0oC (ft) 1322.45 weir sta Rgt (ft)

Culvert control outlet Weir Submerg

culv ws Inlet (ft) 1320.74 weir Max Depth (ft)

culv wsS outlet (ft) 1319.96 weir Avg Depth (ft)

Culv Nml pepth (ft) 7.00 weir Flow Area (sq ft)

Culv crt pepth (ft) 4.04 Min ET weir Flow (ft) 1325.34
Note: The normal depth exceeds the height of the culvert. The program assumes that the normal depth is equal

to the height
of the culvert.

CULVERT OUTPUT Profile #Ql- 35% Q100 cCulv Group: 43rd Ave RCB

Q Culv Group (cfs) 966.00 culv Full Len (ft)

# Barrels 6 culv vel us (ft/s) 6.18
Q Barrel (cfs) 161.00 culv vel bs (ft/s) 6.81
E.G. US. (ft) 1319.25 Culv Inv E1 uUp (ft) 1315.93
W.S. Us. (ft) 1319.00 Culv Inv E1 bn (ft) 1315.92
E.G. DS (ft) 1318.84 Culv Frctn Ls (ft) 0.12
W.S. DS (ft) 1318.29 Culv Exit Loss (ft) 0.17
pDelta EG (ft) 0.41 Cculv Entr Loss (ft) 0.12
Delta ws (ft) 0.72 Q weir (cfs)
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E.G. IC (ft) 1319.09 weir sta Lft (ft)
E.G. oC (ft) 1319.25 weir Sta Rgt (ft)
Culvert cControl outlet weir Submerg
culv ws Inlet (ft) 1318.54 weir Max Depth (ft)
Culv ws outlet (ft) 1318.29 weir Avg Depth (ft)
Cculv Nml pepth (ft) 6.22 weir Flow Area (sq ft)
Cculv crt pepth (ft) 2.00 Min E1 weir Flow (ft) 1325.34
CROSS SECTION
RIVER: Scatter_wash
REACH: One RS: 0.433
INPUT
Description: COP Mod 37.6 Click here for
details--------—--=-----
DS Cross Section of 43rd Avenue Cu1vert
original Model Comment:
- Updated per topographic survey
recieved September 2009
- Areas outside the topographic survey
were deleted
Station Elevation Data num= 72
Sta Elev Sta Elev Ssta Elev Sta Elev Sta
0 1323.89 6.42 1323.87 30.28 1323.8 31.93 1323.79 33.3
38.8 1323.58 66.4 1323.84 67 1323.85 67.38 1323.85 69.58
95.28 1324.06 98.66 1324.26 109.21 1324.87 113.75 1325.13 117.19
120.65 1315.89 126.59 1315.87 126.95 1315.87 127.18 1315.87 133.97
136.14 1315.68 136.75 1315.66 136.86 1315.68 138.85 1315.68 145.86
147.79 1315.68 150.71 1315.69 151.69 1315.64 151.84 1315.69 159.67
165.28 1315.87 166.76 1315.97 166.96 1315.98 167.15 1315.98 167.35
167.55 1315.98 171.71 1315.87 174.95 1315.84 176.12 1315.87 183.72
184.94 1315.87 185.07 1315.92 185.68 1316.87 185.81 1317.07 186.32
186.68 1318.43 186.96 1318.87 187.44 1319.61 187.61 1319.87 187.68
188.25 1320.87 188.72 1321.61 188.89 1321.87 189.47 1322.78 189.53
189.59 1322.97 190.49 1323.87 191.89 1324.81 191.95 1324.85 192.01
193.38 1324.98 195.02 1324.87 199.04 1324.6 202.13 1324.39 205.56
209.94 1323.87 213.12 1323.87 213.44 1323.87 215.16 1324.04 224.04
228.83 1324.15 229.41 1324.18
Manning's n values num= 3
Sta n val Sta n val Sta n val
0 .045 120.65 .056 185.07 .045
Bank Sta: Left Right Lengths: Left channel Right Coeff Contr.
120.65 185.07 32.72 29.86 29.91 i3
Ineffective Flow num= 2
Sta L Sta R Elev Permanent
0 120.31 1323.37 F
190.5 229.41 1323.37 F
Left Levee Station= 117.19 Elevation= 1325.33
Right Levee Station= 193.38 Elevation= 1324.98
CROSS SECTION OUTPUT Profile #Ql00 - Effective
E.G. Elev (ft) 1321.52 Element Left OB
vel Head (ft) 1.73 wt. n-val. 0.045
W.S. Elev (ft) 1319.79 Reach Len. (ft) 32.72
crit w.s. (ft) 1319.62 Flow Area (sq ft) 1.17
E.G. Slope (ft/ft) 0.025128 Area (sq ft) 2.79
Q Total (cfs) 2760.00 Flow (cfs) 6.85
Top width (ft) 68.34 Top width (ft) 1.43
vel Total (ft/s) 10.47 Avg. Vel. (ft/s) 5.86
Max Cch1 ppth (ft) 4.15 Hydr. Depth (ft) 3.44
conv. Total (cfs) 17411.4 conv. (cfs) 43.2
Length wtd. (ft) 29.86 wetted Per. (ft) 0.99
Min ch E1 (ft) 1315.64 Shear (1b/sq ft) 1.86
Alpha 1.01 Stream pPower (1b/ft s) 229.41
Frctn Loss (ft) 0.54 cum Volume (acre-ft) 1:52
C & E Loss (ft) 0.36 cum SA (acres) 0.61

warning: The velocity head has changed by more than 0.5 ft (0.15 m).

cross sections.
Note:
surface was used.

CROSS SECTION OUTPUT

E.G. Elev (ft)
vel Head (ft)
W.S. Elev (ft)
crit'w.sS. (ft)
E.G. Slope (ft/ft)

1318.84
0.55
1318.29
1317.70
0.015021

Multiple critical depths were found at this Tocation.

Th

Profile #Ql- 35% Q100

e critical depth with the Towest,

This may indicate the need for additional

Element Left OB
wt. n-val. 0.045
Reach Len. (ft) 32l 2
Flow Area (sq ft) 0.66
Area (sq ft) 1.05
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Elev
1323.
1323.
1325.
1315
1315,

1315.8
1315.98
1315.
1317.
1319.
1322.
1324.
1324.
1324.

Expan.
AL

Channel

Channel
0.056
29.86

160.46

160.46

Right OB
0.045
29.91

4.81
4.81
25.93
2.49
5+:39
1.93
163.6
4.60
1.64
193.38
0.72
0.32

Right OB
0.045
29.91

1.80
1.80

valid, water
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Q Total (cfs) 966.00 Flow (cfs) 2.03 958.58 5.39
Top width (ft) 66.82 Top width (ft) 0.88 64.42 1:52
vel Total (ft/s) 5.93 Avg. vel. (ft/s) 3.08 5.97 3.00
Max chl ppth (ft) 2.65 Hydr. Depth (ft) 1.93 2.49 1.18
Conv. Total (cfs) 7881.9 conv. (cfs) 16.5 7821.3 44.0
Length wtd. (ft) 29.86 wetted Per. (ft) 0.99 64.45 2.81
Min ch E1 (ft) 1315.64 shear (1b/sq ft) 0.62 2.33 0.60
Alpha 1.01 Stream Power (lb/ft s) 229.41 117.19 193.38
Frctn Loss (ft) 0.27 cum Volume (acre-ft) 0.79 2.29 0.33
C & E Loss (ft) 0.14 cum SA (acres) 0.54 1.36 0.29

warning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater
than 1.4.

This may indicate the need for additional cross sections. - . .
Note: Multiple critical depths were found at this Tlocation. The critical depth with the lowest, valid, water
surface was used.

CROSS SECTION

RIVER: Scatter_wash

REACH: One RS: 0.427

INPUT )

Description: COP Model 36.9 Click Here for
Details---===-- >

original Model Comment:
- Updated per
topographic survey recieved September 2009
- Areas outside the
topographic survey were deleted
- Added a blocked obstruction to
avoid using scour hole for conveyance
Station Elevation Data num= 04
Sta Elev Sta Elev
249.71 1322. 253.08 1322.37
287.48 1321. 291.8 1321.73
328.34 1322. 339. 1322.1
351.43 1321. 352. 1321.
356.49 1319. 356. 1319.
358.5 1318. 358. 1317.
362.49 1315. 365 1315.
385.1 1314. 388. 1314.
410.24 1314. 412. 1314.
430.87 1314. 435, 1314.
443.21 1314. 444, 1314.
445.68 1315. 445, 1315.
445.99 1316. 446. 1317
446.98 1319. 447 . 1319.
447.7 1319. 447 . 1320.
448.75 1320. 451. 1320.
462.75 1321. 474. 1322.
507.07 1323. 5111 1323.
541.63 1323. 541. 1323
562.46 1323. 562. 1323.
588.99 1322. 590.5 1322.

Elev
1322.
1321,
1321.
1320.
1318.
1315,
1314.
1314.
1314.
1314.
1314.
1316.
1318.
1320.
1320.
1321-
1322.
1323.
1323.

1323.2

Elev
1322.35
1321.9
1321.87
1320.
1318,
1316.
1314.
1315,
1314.
1314.
1314.
1316.
1318.
1320.1
1320.
1321.
1322.
1323
1323
1323
1322.

Elev
1322.38
1321.
1322.
1321.
1319.
1316.
1314.
1315.
1314.
1314.

1314.8
1316.11
1317.
1319.
1320.
1321.
1322.
1323.27

1323.6
1323.85
1322:76

254.
305.
342.
353.
357
359,
373.
394,
419.
436.
444,
445,
446.
447.
447 .
459.
486.
518.
542.
562.
600.

266.38
309.
347.
355,
357.
361.
380.
400.
422.
438.
445.

445.9
446.
447.
448.
460.
488.
527«
544,
563,
603.

272.
310.
350.
356.
357.
362.
380.
406.
424.
441.
445,
445,
446.
447 .
448.
460.
489.
537,
562.
580.

num= 3
n val Sta
.056 451.26

Manning's n values
Sta n val
249.71 .045

n val
.045

Sta
350.52

Left channel
32.02 29.08

Bank Sta: Left Right
350.52 451.26
Ineffective Flow num= 2
Sta L Sta R Elev Permanent
249.71 368.75 1323.37 F
451.75 603.17 1323.37 F
Left Levee Station= 342.56
Right Levee Station= 562.04
Blocked Obstructions num= 1
Sta L Sta R Elev
358.04 453.75 1315.18

profile #Q100 -
1320.62

Lengths: Right

Coeff contr.
29.06 «3

Expan.
.5

1322.14
1323.85

Elevation=
Elevation=

CROSS SECTION OUTPUT Effective

E.G. Elev (ft) Element Left OB Channel Right OB

vel Head (ft)

W.S. Elev (ft)
crit w.s. (ft)
E.G. Slope (ft/ft)
Q Total (cfs)

Top width (ft)

vel Total (ft/s)
Max Ch1l ppth (ft)
Conv. Total (cfs)
Length wtd. (ft)

1.00
1319.62
1318.57

0.013434
2760.00
90.57

8.02

4.44
23812.8

29.08

wt. n-val.

Reach Len. (ft)

Flow Area (sq ft)

Area (sq ft)

Flow (cfs)

Top width (ft)

Avg. vel. (ft/s)

Hydr. Depth (ft)

conv. (cfs)

wetted per. (ft)
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ScatterwWashFINAL.rep
Min ch ET (ft) 1315.18 shear (1b/sq ft) 3.53
Alpha 1.00 stream pPower (1b/ft s) 603.17 342.56 562.04
Frctn Loss (ft) 0.45 cum volume (acre-ft) 152 3.79 0.71
C & E Loss (ft) 0.04 cum SA (acres) 0.61 1.35 0.32

Note:
energy was used.

CROSS SECTION OUTPUT

E.G. Elev (ft) 1318.42 Element Left oB Channel Right 0B
vel Head (ft) 0.28 wt. n-val. 0.056
W.S. Elev (ft) 1318.15 Reach Len. (ft) 32.02 29.08 29.06
crit w.s. (ft) 1316.88 Flow Area (sq ft) 229.13
E.G. Slope (ft/ft) 0.006203 Area (sg ft) 250.78
Q Total (cfs) 966.00 Flow (cfs) 966.00
Tog width (ft) 87.97 Top width (ft) 87.97
vel Total (ft/s) 4.22 Avg. vel. (ft/s) 4.22
Max Ch1 bppth (ft) 2.97 Hydr. Depth (ft) 2.95
Conv. Total (cfs) 12264.8 conv. (cfs) 12264.8
Length wtd. (ft) 29.08 wetted Per. (ft) 79.97
Min ch E1 (ft) 1315.18 shear (1b/sq ft) 1.11
Alpha 1.00 stream Power (1b/ft s) 603.17 342.56 562.04
Frctn Loss (ft) 0.19 cum Volume (acre-ft) 0.79 2.14 0.32
C & E Loss (ft) 0.00 Cum SA (acres) 0.54 1.30 0.29

Note:
energy was used.

Multiple critical depths were found at this Tlocation.

profile #Ql- 35% Q100

Multiple critical depths were found at this location.

CROSS

SECTION

The critical depth with the Towest, valid,

The critical depth with the Towest, valid,

Scatter_wash
One

RIVER:

REACH: RS: 0.422

INPUT
Description: COP Model 36.6
Details-------

original Model Comment:
Cross Section Updated

Click Here for

- Updated per topographic survey recieved September
2009

- Areas outside the topographic survey were deleted

Added Block obstruction to avoid using scour hole for conveyance
01

Station Elevation
Sta Elev

273. 1319.98
283. 1319.02
290. 1318.1
304. 1318.
310. 1318.
323. 1319.

Data n
Sta
277.
284.
290.
305.
314.
324.

13
13
13
13
13
13

um=

Elev
19.
18.
18.
18.
19.
19.

Sta
279.55
286.9
295.82
308.
321.
327 .

Elev
1319.64
1318.
1318.
1318.
1319.
1319.

1319.
1318.
1318.
1318.
1319.
1319

278.
286.
293.
306.
316.
324.

Elev

14

Elev
1319.
1318.
1318.
1318.
1319,
1318.

Sta
281.88
288.
298.
309.
322.
329.

330.
337.
341.
350.
354.
374.

399.7
435,
442.
447
452.
483.
513,
553.
573.

Manning's n values

Sta
273.83

Bank Sta:

1318.
1317.
1317.
1316.
1317.

1315.2
1314.49
1314.69
1316.72
1318.65
1320.78
1321.42

1321.7
132235
1321.87

n val
.045

Left

354.83

Ineffecti

ve Flow

332,
338.
342.
350.
359.
376.
4009.
436.
442.
447.
452.
492.
523
556.

S
354.

Right
443,21

n

1318.
1317.
1317.
1316.
1316.
1314.
1314.
1314.
1316.
1318.
1320.
1321.
1321

73 1322.4

num=
n val
.056

ta
83

Lengths:

um= 2

332.
340.
343.
350.
368.14

380.6
418.02
437.65
443.21
449.11

452.5
499.85
530.77

565.8

3
Sta
443.21

1318.
1317.
1316.
1316.
1316.
1314.
1314.
1315.
1317,
1319.44

1320.9
1321.74
1321.99
1322.15

n val
.045

Left Channel

64.37

58.05

334.
341.
345.
353.
369.
392.
419.
439.
445,
449,
453.
505.
541.

566.2

Right
57.96

1318.3
1317.5
1316.87
1317.2
1315.87
1314.7
1314.11
1315.87
1317.87
1319.81
1321.5
1321.74
1322.15
1322.14

Coeff

337.
341.
350.
354.
370.
394.
426.
440.
445,
450.
460.
506.

566.82

Contr.
ail

1317.
1317.
1316.
1317.
1345.
1314.
1314.
1316.
1318.
1319.
1321.
1321.
1322.
1322,

EX

pan.
.3

Ssta R Elev Permanent
273.83 357 1323.37 F
459 573.42 1323.37 F
Blocked Obstructions num= 1
Sta L Sta R Elev
370.11 446.74 1314.94

Sta L

pPage 31




. . ScatterwashFINAL.rep
CROSS SECTION OUTPUT Profile #Q100 - Effective

E.G. Elev (ft) 1320.13 Element Left OB Channel Right OB
vel Head (ft) 1.13 wt. n-val. 0.056 0.045
wW.S. Elev (ft) 1319.00 Reach Len. (ft) 64.37 58.05 57.96
crit w.s. (ft) 1318.48 Flow Area (sq ft) 320.40 4.83
E.G. Slope (ft/ft) 0.018180 Area (s$ ft) 49.89 324.50 4.83
Q Total (cfs) 2760.00 Flow (cfs) 2739.64 20.36
Top width (ft) 146.71 Top width (ft) 53.46 88.38 4.88
vel Total (ft/s) 8.49 Avg. vel. (ft/s) 8.55 4.22
Max ChTl ppth (ft) 4.06 Hydr. pDepth (ft) 3.72 0.99
Conv. Total (cfs) 20469.5 conv. (cfs) 20318.5 151.0
Length wtd. (ft) 59.68 wetted pPer. (ft) 86.71 5.23
Min ch E1 (ft) 1314.94 shear (1b/sq ft) 4.19 1.05
Alpha 1.01 stream Power (1b/ft s) 573.42 0.00 0.00
Frctn Loss (ft) 0.54 cum Volume (acre-ft) 1.50 3.56 0.71
C & E Loss (ft) 0.24 cum SA (acres) 0.59 1.29 0.32

warning: Divided flow computed for this cross-section.
warning: The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for additional
cross sections.
Wﬁrning: The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater
than 1.4.

This may indicate the need for additional cross sections.
Note: Multiple critical depths were found at this Tlocation. The critical depth with the lowest, valid,
energy was used.

CROSS SECTION OUTPUT Profile #Ql- 35% Q100

E.G. Elev (ft) 1318.23 Element Left OB Channel Right OB
vel Head (ft) 0.27 wt. n-val. 0.056 0.045
w.S. Elev (ft) 1317.96 Reach Len. (ft) 64.37 58.05 57.96
crit w.s. (ft) 1316.83 Flow Area (sq ft) 231.30 1.03
E.G. Slope (ft/ft) 0.006676 Area (sq ft) 14.18 233.17 1.03
Q Total (cfs) 966.00 Flow (cfs) 964.48 1.52
Top width (ft) 108.21 Top width (ft) 17.42 88.38 2.41
vel Total (ft/s) 4.16 Avg. vel. (ft/s) 4,17 1.47
Max Cchl ppth (ft) 3.02 Hydr. Depth (ft) 2.68 0.43
Conv. Total (cfs) 11823.2 conv. (cfs) 11804.5 18.6
Length wtd. (ft) 59.62 wetted Per. (ft) 86.71 2.56
Min ch E1 (ft) 1314.94 shear (1b/sq ft) 1:11 0.17
Alpha 1.00 Stream pPower (1b/ft s) 573.42 0.00 0.00
Frctn Loss (ft) 0.33 cum vVolume (acre-ft) 0.78 1.98 0.32
‘ C & E Loss (ft) 0.04 cum SA (acres) 0.53 1.25 0.28
Note: Multiple critical depths were found at this location. The critical depth with the Towest, valid,

energy was used.

CROSS SECTION

RIVER: Scatter_wash
REACH: One RS: 0.411

INPUT
Description: COP Model 36.2

original Model Comment:
Left overbank
Elevations based upon original topography
Station Elevation Data num= 73
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
0 1321.87 127.2 1321.87 127.9 1321.87 129.4 1321.87 1571 1321.87
162,11 1321.87 185.2 1321.87 208.2 1321.87 218.8 1321.87 224.6 1321.87
290.6 1322.57 305.3: 1322.57 318 1322.67 323.3 1322.77 340 1321.87
366.33 1316.87 366.81 1316.86 367.78 1316.85 374.98 1316.63 384.86 1316.33
389.83 1316.19 390.56 1316.17 393.58 1316.16 408.76 1316.2 413.82 1316.22
418.68 1316.3 419.98 1316.29 433.71 1316.15 439.88 1316.08 442.19 1316.01
444,17 1315.97 449.82 1315.87 454.94 1315.78 457.3 1315.73 466.8 1315.84
467.88 1315.85 468.6 1315.87 469.96 1315.87 470.01 1315.86 479.32 1314.87
480.51 1314.74 485.08 1314.87 493.23 1314.87 494.09 1314.87 496.87 1315.39
503.25 1315.87 512.83 1315.92 522.88 1316.52 529.16 1316.59 544.45 1316.78
546.53 1316.78 557.81 1316.82 565.96 1316.87 568.93 1317.4 570.5 1317.68
571.57 1317.87 573.51 1318.21 576.28 1318.71 576.81 1318.8 577.19 1318.87
577.77 1318.97 583.66 1319.87 586.01 1319.94 589.49 1319.97 596.05 1320.29
599.76 1320.13 607.95 1320.28 624.4 1320.53 629.25 1320.62 632.21 1320.67
634.18 1320.7 635.24 1320.75 660.05 1320.48

Manning's n values num= 3
Sta n val Sta n val Sta n val
0 .045 470.01 .056 503.25 .045
Bank Sta: Left Right Lengths: Left channel Right Coeff contr. Expan.
470.01 503.25 351.76 311.27 307.63 s .3

CROSS SECTION OUTPUT Profile #Q1l00 - Effective
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E.G. Elev (ft) 1319.34 Element Left 0B Channel Right OB
vel Head (ft) 0.33 wt. n-val. 0.045 0.056 0.045
w.S. Elev (ft) 1319.01 Reach Len. (ft) 351. 76 311.27 307.63
crit w.Ss. (ft) Flow Area (sq ft) 306.54 127.95 169.23
E.G. Slope (ft/ft) 0.005456 Area (sg ft) 306.54 127.95 169.23
Q Total (cfs) 2760.00 Flow (cfs) 1435.72 614.31 709.96
Top width (ft) 223.02 Top width (ft) 114.97 33.24 74.81
vel Total (ft/s) 4.57 Avg. vel. (ft/s) 4.68 4.80 4.20
Max chl ppth (ft) 4.27 Hydr. Depth (ft) 2.67 3.85 2.26
Conv. Total (cfs) 37367.1 conv. (cfs) 19438.0 8317.1 9612.1
Length wtd. (ft) 321.33 wetted per. (ft) 115.19 33.37 75.02
Min ch E1 (ft) 1314.74 shear (1b/sq ft) 0.91 1.31 077
Alpha 1.01 stream power (1b/ft s) 660.05 0.00 0.00
Frctn Loss (ft) 1.68 cum volume (acre-ft) 1.24 3.26 0.60
C & E Loss (ft) 0.04 cum SA (acres) 0.46 1.21 0.26

warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This
may indicate the oy .
need for additional cross sections.

CROSS SECTION OUTPUT Profile #Ql- 35% Q100

E.G. Elev (ft) 1317.86 Element Left OB Cchannel Right OB
vel Head (ft) 0.14 wt. n-val. 0.045 0.056 0.045
w.S. Elev (ft) 1317.72 Reach Len. (ft) 351.76 311.27 307.63
crit w.s. (ft) Flow Area (sq ft) 162.05 84.90 77.12
E.G. Slope (ft/ft) 0.004773 Area (sq ft) 162.05 84.90 77.12
Q Total (cfs) 966.00 Flow (cfs) 483.79 290.05 192.16
Top width (ft) 208.86 Top width (ft) 108.15 33.24 67.47
vel Total (ft/s) 2.98 Avg. vel. (ft/s) 2.99 3.42 2.49
Max chl ppth (ft) 2.98 Hydr. Depth (ft) 1.50 2.55 1.14
Conv. Total (cfs) 13982.0 conv. (cfs) 7002.5 4198.2 2781.3
Length wtd. (ft) 321.05 wetted Per. (ft) 108.25 33.37 67.56
Min ch ET (ft) 1314.74 Shear (1b/sq ft) 0.45 0.76 0.34
Alpha 1.04 stream pPower (1b/ft s) 660.05 0.00 0.00
Frctn Loss (ft) 1.57 cum volume (acre-ft) 0.65 1.77 0:27
C & E Loss (ft) 0.02 cum SA (acres) 0.44 1.17 0.24

warning: The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross section. This
may indicate the

need for additional cross sections.
CROSS SECTION

RIVER: Scatter_wash

REACH: One RS: 0,352
INPUT
Description: COP Model 32.5
Station Elevation Data num= 10
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
0 1321.67 56.7 1321.87 345 1321.87 375 1315.87 470 1313.87
500 1313.87 665 1315.87 690 1321.87 780 1321.87 1050 1321.87
Manning's n values num= 3
Sta n val Sta n val Sta n val
0 .045 345 .056 690 .045
Bank sta: Left Right Lengths: Left channel Right Coeff contr. Expan.
345 690 0 0 0 sl +3

CROSS SECTION OUTPUT Profile #Q100 - Effective

E.G. Elev (ft) 1317.62 Element Left OB Channel Right OB
vel Head (ft) 0.19 wt. n-val. 0.056

W.S. Elev (ft) 1317.43 Reach Len. (ft)

crit w.S. (ft) 1316.17 Flow Area (sq ft) 783.42

E.G. Slope (ft/ft) 0.005004 Area (sq ft) 783.42

Q Total (cfs) 2760.00 Flow (cfs) 2760.00

Toq width (ft) 304.30 Top width (ft) 304.30

vel Total (ft/s) 3.52 Avg. vel. (ft/s) 3.52

Max Chl ppth (ft) 3.56 Hydr. Depth (ft) 2.57

conv. Total (cfs) 39016.6 conv. (cfs) 39016.6

Length wtd. (ft) wetted Per. (ft) 304.67

Min ch ET (ft) 1313.87 Shear (1b/sq ft) 0.80

Alpha 1.00 Stream pPower (1b/ft s) 1050.00 0.00 0.00
Frctn Loss (ft) Cum Volume (acre-ft)

C & E Loss (ft) Cum SA (acres)

‘ CROSS SECTION OUTPUT Profile #Ql- 35% Q100

E.G. Elev (ft) 1316.27 Element Left OB Channel Right OB
vel Head (ft) 0.09 wt. n-val. 0.056




ScatterwashFINAL.rep

wW.S. Elev (ft) 1316.18 Reach Len. (ft)

crit w.s. (ft) 1315.34 Flow Area (sq ft) 410.72

E.G. Slope (ft/ft) 0.005007 Area (sq ft) 410.72

Q Total (cfs) 966.00 Flow (cfs) 966.00

To? width (ft) 292.85 Top width (ft) 292.85

vel Total (ft/s) 2:35 Avg. vel. (ft/s) 2:35

Max chl ppth (ft) 2:31 Hydr. Depth (ft) 1.40

Conv. Total (cfs) 13651.3 conv. (cfs) 13651.3

Length wtd. (ft) wetted Per. (ft) 292.95

Min ch ET (ft) 1313.87 shear (1b/sq ft) 0.44

Alpha 1.00 Stream Power (1b/ft s) 1050.00 0.00 0.00

Frctn Loss (ft) cum volume (acre-ft)

C & E Loss (ft) cum SA (acres)
SUMMARY OF MANNING'S N VALUES
River:Scatter_wash

Reach River Sta. nl n2 n3 n4 nS n6 n7
n9 nl0 nll nl2

One 1.342 .018 .05 .018 .05 .028 .085 .03
One 1.301 .05 .028 .085 .03

One 1.299 .018 .05 .028 .085 +03

Oone 1:251 Culvert

One 1.198 .018 .05 .03 .05 .018 .03 .018
.028 .05 .03 .018 .03

One 1.141 .03 .03 .06 .018 .028 .018 +03
.018 .03

82& 1.036 .05 .018 .028 .018 .05 .03 .018
“one 0.932 .045 .047 .028 .047 .045

One 0.892 .045 .044 .045

‘ One 0.852 .045 .044 .045

One 0.840 .045 .044 .045

One 0.754 .045 .044 .045

One 0.655 .045 .044 .045

One 0.553 .045 .044 .045

One 0.542 .045 .044 .045

One 0.479 .045 .044 .045

One 0.470 .045 .044 .045

One 0.452 .045 .044 .045

One 0.451 .045 .013 .045

One .442 Culvert

One 0.433 .045 .056 .045

One 0.427 .045 .056 .045

One 0.422 .045 .056 .045

One 0.411 .045 .056 .045

One 0.352 .045 .056 .045

SUMMARY OF REACH LENGTHS

River: Scatter_wash
. Reach River Sta. Left Channel Right

One 1.342 183.19 215.38 246.46
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10.61 10.24

One 1.301 10.52 4
one 1.299 517.59 532.96 522.53
Oone 1:251 Culvert
Oone 1.198 255,51, 304.13 283.97
One 1.141 590.28 553.78 523.25
Oone 1.036 580.95 546.44 499.79
One 0.932 228.06 212.07 198.46
one 0.892 210.24 211.09 216,73
One 0.852 65.99 66.3 67.65
One 0.840 384.15 454.55 594.1
One 0.754 543.9 520.86 509.53
One 0.655 622.35 536.53 466.49
One 0.553 57.48 58.17 59.31
One 0.542 340.02 336.74 338.98
One 0.479 45.31 45.37 46.62
Oone 0.470 98.12 96.9 98.07
One 0.452 3.82 3.82 3.88
One 0.451 94.79 93.97 94.02
Oone .442 Culvert
One 0.433 32.72 29.86 29.91
One 0.427 32.02 29.08 29.06
Oone 0.422 64.37 58.05 57.96
One 0.411 351.76 311.27 307.63
Oone 0.352 0 0 0
SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS
River: Scatter_wash

Reach River Sta. contr. Expan.
One 1.342 ol o3
Oone 1.301 +3 oD
One 1.299 93 S
One 1..251 Culvert
One 1.198 3 5
One 1.141 o i3
One 1.036 - | 3
Oone 0.932 sl 3
One 0.892 .1 .3
Oone 0.852 .1 .3
One 0.840 .1 .3
One 0.754 .1 D
One 0.655 .1 .3
Oone 0.553 .1 .3
One 0.542 .1 .3
One 0.479 .1 .3
One 0.470 .3 .5
Oone 0.452 .3 .5
one 0.451 3 L
One .442 Culvert
One 0.433 3 D
Oone 0.427 3 ]
One 0.422 il 3
One 0.411 il &3
Oone 0.352 e 3




HEC-RAS Plan: FINAL River: Scatter Wash Reach: One
Reach River Sta Profile Q Total Min ChEl | W.S.Elev | CritW.S. E.G. Elev | E.G. Slope Vel Chnl Flow Area | Top Width | Froude # Chl
(cfs) (ft) (ft) (ft) (ft) (fuft) (ft/s) (sq ft) (ft)

One 1.342 Q100 - Effective 2760.00)  1337.51| 134065  1340.64|  1341.85]  0.008089 885 31640 153.83 0.98
One 1.342 Qi-35% Q100 © 966.00  1337.51 133957  1339.38]  1340.03|  0.006492 5.47 177.50|  141.04 ~ 0.80
One 1.301 Q100 - Effecive |  2760.00|  1335.35|  1338.85|  1338.85|  1340.04|  0.008680| 8.75 317.17 134.50 - 0.99
One 1.301 Q1-35% Q100 | 966.00| 133535  1337.60|  1337.60|  1338.22|  0.011144 6.30 153.28 125.58 1.01]
One 1.299 Q100 - Effective 2760.00]  1333.36| 133815 133592  1338.49|  0.001068|  4.68 589.85 125.96 0.38
One 1.209 Qi- 35% Q100 966.00]  1333.36|  1335.85| 133467  1336.01|  0.001177 3.21 300.69 124.97 0.36
One 1.251 cuvet| | | 1 T B

One 1.198 Q100 - Effective  2760.00] 133240  1337.23]  1334.83|  1337.48]  0.000737 4.05 691.20|  157.93 0.33]
One 1.198 Q1-35% Q100 966.00]  1332.40|  133544| 133367  133553]  0.000466 2.33 416.89|  149.81 024
One 1.141 Q100 - Effective 1 2760.00|  1332.35|  133574|  1335.62|  1336.74|  0.006843 805  34377|  146.88 092
One 1.141 Q1-35% Q100 966.00]  1332.35|  1334.55| 133446  1335.04|  0.008104 558 17311 14157 089
One 1.036 Q100 - Effective 2760.00]  1330.88|  1334.28]  133325|  1334.67|  0.002032 5.03 551.14 191.65 Esj
One 1.036 Q1-35% Q100 966.00]  1330.88| 133298 133226  1333.14]  0.001744 3.17 305.30 186.25 0.43
One 0.932 Q100 - Effective 276000  1320.88|  133338|  133221|  1333.63| 0001663 399  691.17|  25852]  0.43
One 0.932 Q1-35% Q100  966.00|  1320.88|  1332.48| 133142  133228)  0.001350 2.51 385.08) 25362 0.36
One 0.892 Q100 - Effective  2760.00]  1327.99|  133275|  1331.85|  1333.08]  0.005593| 429|  64332] 28915 051
One 0.892 Q1- 35% Q100 966.00]  1327.99|  1331.72]  1330.94|  1331.83]  0.003845| 266]  363.00 252.21 0.39
One 0.852 Q100 - Effective 2760.00]  1328.06|  1331.12]  133052|  1331.58]  0.008539 549|  513.20 234.47 063
One 0.852 Qi- 35% Q100 966.00]  1328.06|  1329.57| 132957  1330.05)  0.029104 5.57 17429| 18514 1.01
One 0.840 Q100 - Effective 2760.00 132687  1331.04|  1329.19]  1331.25|  0.002108 3.71 766.49 227.64 0.34
One 0.840 Q1- 35% Q100 966.00|  1326.87| 132949  132821| 132957  0.001671 2.30 423.89 208.77 0.28
One 0.754 Q100 - Effective  2760.00]  1324.87|  133029| 132845  1330.41|  0.001559| 280  994.05 337.39] 0.8
One 0.754 Q1-35% Q100 966.00,  1324.87|  1328.68|  1327.59|  1328.75  0.001925 2.03 476.58 29894 028
One 0.655 Q100 - Effective 2760.00|  132454|  1329.31|  1327.42|  1329.49]  0.001961 352 801.33| 23622 0.33
One 0.655 Q1- 35% Q100 966.00|  1324.54|  1327.77| 132653  1327.84|  0.001578 2.18 446.47 224.59 0.27
One 0.553 Q100 - Effective  2760.00]  1323.78] 132604  1326.04|  1326.91|  0.022575 7.55 371.58]  214.56 0.99
One 0.553 Qi- 35% Q100 966.00|  1323.78| 132513  1325.13|  1325.58)  0.028946 5.38 180.05 206.69 1.00
One 0.542 Q100 - Effective 2760.00] 131896  132423| 132209  1324.46]  0.001930 3.93 74791 20561 0.33




HEC-RAS Plan: FINAL River: Scatter Wash

Reach: One (Continued)

Reach River Sta Profile Q Total Min Ch El | W.S. Elev Crit W.S. E.G. Elev | E.G. Slope Vel Chnl Flow Area | Top Width Froude # Chl
(cfs) (ft) (ft) (ft) (ft) (f/ft) (fs) (saft) (ft)

One 0.542 Q1- 35% Q100 966.00]  1318.96|  1322.15|  1321.01|  1322.27|  0.002313 2.77 358.53 173.66 0.33
One 0.479 Q100 - Effective |  2760.00]  1317.52| 132343  1321.38|  1323.67|  0.002900| 3.99 704.15 22695 0.39
One 0.479 Q1- 35% Q100 966.00]  1317.52|  1321.09|  1319.99|  1321.28]  0.003806| 3.49 277.53 130.39 0.42
One 0.470 Q100 - Effective 2760.00) 131719  132339] 132098  1323.55]  0001523|  3.30 856.27 228.78 0.29
One 0.470 Qi- 35% Q100 966.00  1317.19|  1321.00|  1319.87|  1321.12|  0.002575 273 35651 182.81 0.34
One 0.452 Q100 - Effective 2760.00|  1317.77|  1321.51|  1321.18|  1322.86|  0.013762]  9.33]  295.77 87.36 0.86
One 0.452 Qi- 35% Q100 966.00  1317.77|  131953|  1319.53|  1320.34|  0.023754 7.22 133.75| 8636 1.00
One 0.451 Q100 - Effective |  2760.00]  131593|  1321.93]  1319.30|  1322.45)  0.000238| 5.80 484.29 8a76| 042
One 0.451 Q1- 35% Q100 966.00|  1315.93|  1319.00]  1317.62]  1319.25]  0.000276 3.99 24651 8329 0.0
One 442 Culvert| N ] *j

One 0.433 Q100 - Effective 2760.00)  131564] 131979  1319.62|  1321.52|  0.025128 10.59 263.49 68.34 0.93
One 0.433 Qi- 35% Q100 966.00]  1315.64|  1318.29|  1317.70)  1318.84|  0.015021 5.97 162.92 6682 0.7
One 0.427 Q100 - Effective 2760.00|  1315.18]  1319.62| 131857 132062  0013434| 802 344.09 90.57 0.68
One 0.427 Q1- 35% Q100 966.00]  1315.18|  1318.15| 131688  1318.42]  0.006203) 4.22 229.13 87.97 0.43
One 0.422 Q100 - Effective 2760.00|  1314.94]  1319.00| 131848  1320.13|  0.018180 8.55 32522 146.71| 0.78
One 0.422 Q1- 35% Q100  966.00)  1314.94|  1317.96| 131683  1318.23|  0.006676 4.17 23234)  108.21 0.45
One 0.411 Q100 - Effective |  2760.00]  1314.74|  1319.01] |  1319.34|  0.005456 48|  603.72 223.02| 0.43
One 0.411 Qi- 35% Q100  966.00|  1314.74]  1317.72 : 1317.86|  0.004773]  3.42 324.07 208.86 0.38
One 0.352 Q100 - Effective  2760.00|  1313.87|  1317.43|  1316.47|  1317.62|  0.005004 3.52 783.42 304.30 0.39
One 0.352 Q1-35% Q100 |  966.00|  1313.87| 131648  1315.34|  1316.27)  0.005007 2.35 410.72 292.85 0.35




HEC-RAS Plan: FINAL River: Scatter Wash Reach: One
Reach River Sta Profile E.G. Elev | W.S. Elev Vel Head Frctn Loss | C & E Loss Q Left Q Channel Q Right Top Width
(ft) (ft) (ft) (ft) (ft) (cfs) (cfs) (cfs) (ft)
One 1.342 Q100 - Effective 1341.85 1340.65 1.20 1.81 0.01 16.12 2716.81 27.07 153.83
One 1.342 Q1- 35% Q100 1340.03 1339.57 0.46 1.80 0.02 0.75 961.54 3.71 141.04
One 1.301 Q100 - Effective 1340.04 1338.85 1.18] 002 0.42 2750.41 9.59 134.50
One 1.301 Q1- 35% Q100 1338.22 1337.60 0.62 0.03 0.23 966.00 12558
One 1.299 Q100 - Effective 1338.49 1338.15 0.34 2760.00 125.96 |
One 1.299 Q1- 35% Q100 1336.01 1335.85 0.16 N =1 966.00 124.97
One 1.251 Culvert o |
One 1.198 Q100 - Effective 1337.48 1337.23] 0.25 051 0.23 30.04 2711.67 18.29 157.93
One 1.198 Q1- 35% Q100 1335.53 1335.44 0.08 0.37 0.12 2.19 962.32 1.50 149.81
One 1.141 Q100 - Effective 1336.74 1335.74 1.00 189 o018 7.75 2749.75 2.50 146.88
One 1141 Q1- 35% Q100 1335.04 1334.55 0.48 1.80 0.10 0.01 965.99 14157
One 1.036 Q100 - Effective 1334.67 1334.28 0.39 1.00 0.04 15.49 2725.59 18.92 191.65
One 1.036 Q1- 35% Q100 1333.14 1332.98 0.16 0.83 0.02 0.98 963.38 1.64 186.25
One 0.932 Q100 - Effective 133363|  1333.38 0.25 0.59 0.00 2760.00 258.52
One 0.932 Q1- 35% Q100 1332.28 1332.18 0.10 0.45 0.00 966.00 253.62
JeRENE -

One 0.892 Q100 - Effective 1333.03 1332.75 0.29 1.44 0.02 B 2760.00] 289.15
One 0.892 Q1- 35% Q100 1331.83 1331.72 0.11 175 0.04 966.00 252.21
One 0.852 Q100 - Effective 1331.58 1331.12 0.46 025 0.08 26.95 2681.65 51.40 234.47
One 0.852 Q1- 35% Q100 1330.05 1329.57 0.48 0.29 0.12 957.08 8.92 185.14
One 0.840 Q100 - Effective 1331.25 1331.04 0.21 082 0.03 65.59 2671.41 23.00 227.64
One 0.840 Q1- 35% Q100 1329.57 1329.49 0.08 0.81 0.01 2.12 960.49 3.38 208.77
One 0.754 Q100 - Effective 1330.41 1330.29 0.12 - 0.91 0.01 2.81 2738.91 18.28 337.39
One 0.754 Q1-35% Q100 1328.75 1328.68 0.06 0.91 0.00 964.77 1.23 298.94
One 0.655 Q100 - Effective 1329.49 1329.31 0.19 251 0.07 52.57 2693.52 13.92 236.22
One 0.655 Q1- 35% Q100 1327.84|  1327.77 0.07 2.23 0.04 3.96 961.17 0.87 22459
One 0.553 Q100 - Effective 1326.91 1326.04 0.87 027 0.9 30.21 2708.91 20.87 214.56
One 0.553 Q1- 35% Q100 1325.58 1325.13 0.45 0.33 10.10 0.18 965.25 0.57 206.69
One 0.542 Q100 - Effective 1324.46 1324.23 0.23 0.79 0.00 154.77 2547.46 57.77 205.61




HEC-RAS Plan: FINAL River: Scatter Wash Reach: One (Continued)

Reach River Sta Profile E.G. Elev W.S. Elev Vel Head Frctn Loss C & E Loss Q Left Q Channel Q Right Top Width
(ft) (ft) (ft) (ft) (ft) (cfs) (cfs) (cfs) (f)

One 0.542 Q1-35% Q100 1322.27| 132215 0.12 0.98 0.01 27.55 929.60 8.85 173.66
One 0.479 Q100 - Effective 1323.67|  1323.43| 0.24 0.09| 0.02 36.63| 269661  26.76]  226.95
One 0.479 Q1- 35% Q100 1321.28]  1321.09 0.19 0.14 0.02 1.28 964.67 0.05 130.39
One 0.470 Q100 - Effective 1323.55|  1323.39 017 033 036 48.11 2675.53 36.36 228.78|
One 0.470 Q1-35% Q100 1321.12] 132100  o012] o058  o0.21] 416]  960.37| 1.47 182.81
One 0.452 Q100 - Effective 1322.86]  1321.51 135 0.000 042  2760.00] 87.36
One 0.452 Q1-35% Q100 1320.34| 131953 0.81] 10.00 028 966.00 86.36
One 0.451 Q100 - Effective 132245| 132193 o082 | 866 2744.09| 7.25 84.76
One 0.451 Q1-35% Q100 1319.25|  1319.00]  0.25 ) 263|  960.98 2.40 83.29
One 442 Culvert 7 ) 7:

One 0.433 Q100 - Effective 1321.52|  1319.79]  1.73 0.54 0.36 6.85 2727.22 25.93 68.34
One 0.433 Q1- 35% Q100 1318.84|  1318.29 0.55| 0.27 0.14 2.03 958.58 5.39 66.82
One 0.427 Q100 - Effective 1320.62] 131962 1.00| 0.45 0.04 | 2760.00 90.57
One 0.427 Q1-35% Q100 1318.42|  1318.15 0.28 0.19 0.00 | 966.00 87.97
One 0.422 Q100 - Effective 1320.13) 131900  1.13 054  o0.24] | 273964 20.36 146.71
One 0.422 Q1-35% Q100 1318.23]  1317.96 0.27 0.33 0.04 964.48 1,52 108.21
One 0.411 Q100 - Effective 1319.34) 131901 0.33 1,68 0.04|  143572|  61431|  709.96 223.02
One 0.411 Qi-35% Q100 1317.86|  1317.72 0.14 1,57 0.02| 48379 290.05 192.16 208.86
One 0.352 Q100 - Effective |  1317.62]  1317.43] 019] o | 2760.00 - 304.30
One 0.352 Q1-35%Q100 | 131627 131618 009 - 966.00 292.85
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Scatter Wash FINAL Plan: FINAL 7/17/2014
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Scatter Wash FINAL Plan: FINAL 7/17/2014
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Scatter Wash FINAL
RS =0.754 COP MOD 54

Click here for details

Plan: FINAL 7/17/2014
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Scatter Wash FINAL Plan: FINAL 7/17/2014
RS =0479 COP MOD 40.0 Click here for detailg------------
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Scatter Wash FINAL Plan: FINAL 7/17/2014
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Scatter Wash FINAL Plan: FINAL 7/17/2014
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Scatter Wash FINAL Plan: FINAL 7/17/2014
RS =0.451 COP MOD 38.5 Click here for details------------
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Scatter Wash FINAL Plan: FINAL 7/17/2014
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