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The Honorable Max Wilson

Chairman, Maricopa County Board of Supervisors
301 West Jefferson Street, 10™ Floor

Phoenix, Arizona 85003

Dear Chairman Wilson:

We are writing in response to a letter dated July 10, 2012, submitted by Mr. Timothy Phillips,
Chief Engineer and General Manager of the Flood Control District of Maricopa County
(FCDMC), requesting that the U.S. Department of Homeland Security’s, Federal Emergency
Management Agency (FEMA) de-accredit the New River Levee System with Levee ID No. 30 in
the City of Peoria and in unincorporated Maricopa County. On June 23, 2011 and March 2, 2012,
the FCDMC sent the following information to support their determination that the Provisionally
Accredited Levee (PAL) designation for the New River Levee System (Levee ID No. 30) was
unnecessary and that the levee should be de-accredited:

e A report prepared by JE Fuller Hydrology & Geomorphology, Inc. titled, “New River
Levee/Channel Assessment and Data Review Report — New River between Olive Avenue
and 1,350 feet North of Grand Avenue, Maricopa County, Arizona.”

¢ A technical memorandum submitted on June 16, 2011, that was prepared to address
FEMA’s comments based on the review of the JE Fuller report.

All of the above documentation and data have been reviewed and based on receipt of this
information the New River Levee System (Levee ID No. 30) will be de-accredited in a future
Physical Map Revision (PMR) following the completion of Maricopa Countywide Digital Flood
Insurance Rate Map (DFIRM) project. The PAL period officially expired on June 25, 2011, and
the PAL note will remain on the Maricopa County DFIRM that is expected to be effective in
2013. The revised Special Flood Hazard Areas (SFHASs) for the New River that maps the effects
of the levee de-accreditation will be included in the upcoming PMR project.

FEMA floodplain management and engineering staff will continue to coordinate with Maricopa
County staff regarding the PMR project and ensure local officials understand the project tasks and
timeline. Although mapping current flood hazards is an ongoing challenge, FEMA will continue
to work closely with Maricopa County communities 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 their 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; these systems can be overtopped or fail during flood events that exceed the
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design-level storm. Additionally, FEMA strongly recommends that Maricopa County consider
this risk when updating 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 Robert Bezek, Regional Engineer of our Risk
Analysis Branch, at (510) 627-7274, or by e-mail at robert.bezek@fema.dhs.gov.

Sincerely,

Sally Ziolkowski, Director
Mitigation Division

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

e New Levee Analysis and Mapping Approaches Being Developed

cc: Timothy S. Phillips, Chief Engineer and General Manager, FCDMC
Tim Murphy, Floodplain Delineation Branch Manager, FCDMC
Frank Brown, Senior Civil Engineer, ECDMC
Katherine Gross, Hydrologist, FCDMC
The Honorable Bob Barrett, Mayor, City of Peoria
Carl Swenson, City Manager, City of Peoria
Burton Charron, Senior Civil Engineer, City of Peoria
Andrew Granger, Engineering Director, City of Peoria
Jon T. Ahern, JE Fuller Hydrology & Geomorphology, Inc.
Brian Cosson, AZ DWR, NFIP State Coordinator
Senator Jon Kyl, State Office
Senator John McCain, State Office
Representative Trent Franks, District Office
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Burton Charron, P.E., CFM
Senior Civil Engincer, Engineering Department
City of Peoria
9875 N. 85th Avenue
Peoria, AZ 85345

Subject: FEMA Certification for New River Levee /Channel, PAL ID#30

Dear Mr. Charromn:

This letter is in response to our conv ersation on September 26, 2011 to share with the City of
Peoria the updated certification information for the New River Levee / Channel between Olive
Avenue and %4 mile north of Grand Avenue. This information was submitted to FEMA at the end
of June 2011. The District’s analysis was successful in proving 1o FEMA that this particular
channelization project, while it looks like a levee, actually functions as a channel with high banks
and more than adequate freeboard since it was constructed for the Standard Project Flood.
' Enclosed is a 3 ring notebook with the reports and disk containing RAS models and PDF format
files for the May 2011 comments report and the March 2010 original report.

The Flood Zone Limits maps in Appcndi:x B depict two new Zone A ﬂoodplains adjacent to the |
New River, and no structures are in the new floodplain. The parcel on the west in 2 new Zone A is

owned by Desert Vista Place Properq Owners Association (APN 142-52-286B), which is a small

lake. The parcels on the east in a new Zone A are owned by the City of Peoria and by the Flood

Control District of Maricopa County.

The final processing for this certification information is being performed by FEMA Region 1X, as
you are aware from FEMA’s contractor, MBaker Corporation. It is important that the City
understand that this information is pending FEMA’s placement on Flood Insurance Rate Maps,
Panel 04013C1610), and receipt of the official FEMA acceptance letter for this Levee / Channel.

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

Sincerely,
e i
Frank Edward Brown, P.E., CFM

Senior Civil Engineer, Mitgation Planning & Technical Programs Branch,
Floodplain Management and Services Division

C: Linda Mendenhall, FCDMC John Holmes, FCDMC
. Jon Ahern, JE Fuller Hydrology and Geomorphology
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Sally Ziolkowski, Director

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

Oakland, CA 94607-4052

RE: PAL ID #30, New River between Olive Avenue and 1350 feet north of Grand Avenue —~ Maricopa
County, Arizona

Dear Ms. Ziolkowski:

This letter concerns the Provisionally Accredited Levee (PAL) agreement for a portion of New River, located
between Olive Avenue and 1350 feet north of Grand Avenue, which the District operates and maintains.
This area is within the City of Peoria; the City and the District entered into a PAL agreement with FEMA in

2009.

While performing the levee accreditation analyses required by the PAL agreement, it became known that, for
the 1% annual chance flood, this portion of New River functions as a channel and not as a levee. The
Memorandum in Response to FEMA Comments Package submitted to FEMA on June 16, 2011 documents
this fact and delineates the proposed new floodplains, which includes some lands outside of the
channelization project previously not in a floodplain. These facts have been made known to, and coordinated
with, the City of Peoria.

The largest areas of proposed new floodplains are known as the West-side Low Area and East-side Low
Area, as shown on the enclosed maps. There are 3 additional flooded areas located at existing tributary
inflow points, also depicted on an enclosed map. The affected landowners are the District, the City of
Peoria, a private landowner and a property owners association, as stated on an enclosed list. The current land
uses within these new floodplains are vacant land, a paved street and a detention basin with a permanent
water pool and; furthermore, there are no insurable structures within the proposed floodplains. We
understand that the City of Peoria is planning to notify affected property owners in the future.
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Therefore, it would be acceptable to the District that this portion of the New River be re-classified as channel
and that the “New River Levee PAL ID#30” no longer be shown as a levee for FEMA purposes for the 1%
annual chance flood. Furthermore, it is acceptable to the District that the low lying areas adjacent to the soil
cement channel be depicted on the next County-wide DFIRM Panels as Zone A floodplain with no reported
Base Flood Elevation. The word “levee”, the levee symbol and the levee notes should be removed from the
DFIRM Panels. We further request that the larger Zone A limits shown on the 2010 DFIRM Maps not be
mapped, since they depict a “protected area” behind the levee which is no longer true. These larger Zone A
areas were delineated by HDR under contract to FEMA. The District will continue to perform maintenance
of the soil cement bank protection and natural channel bottom regardless of the FEMA status for this project.

We request in addition that FEMA map the main stem river as Zone AE, and map the Base Flood Elevations
(BFE’s) from the detailed analysis, which utilized the HEC-RAS model. The hydraulic model is found in the
New River Levee / Channel Assessment and Data Review Report and the Memorandum in Response to
FEMA Comments, previously submitted to FEMA on June 16, 2011.

Thank you for reviewing our request. If you have additional questions concerning this request, please
contact Frank Brown at 602-506-4617 or FrankBrown@mail.maricopa.gov.

Sincerely,

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

Enclosures for PAL ID #30, New River between Olive Avenue and 1350 feet north of Grand Avenue:
1. FIRM Panel with notes depicting resultant floodplains

Flood Zone Limits Map from the Levee Certification Package, Figure B-2

Parcel boundaries map for the West-side Low Area and East-side Low Area

Description of Parcels Affected by Additional Zone A

Computer Disk with above sheets plus GIS shapefiles with revised floodplains

File Inventory List

o e

Cc: Robert J. Bezek, Regional Engineer, FEMA Region IX (all Enclosures minus disk)
Sarah Houghland, Michael Baker Corporation (all Enclosures)
Brian Cosson, ADWR, NFIP Coordinator
Carl Swenson, City Manager, City of Peoria
Burton Charron, Senior Civil Engineer, City of Peoria (all Enclosures)
Andrew Granger, Floodplain Administrator, City of Peoria




File Inventory List, PDF and shape files

Disk name: PAL ID#30 New River Request to Remove Levee-FCDMC

Overall Folder Name: PAL ID#30 New River Request to Remove Levee
New_River_No_PAL_Letter_Request_to_Proceed PAL#30.pdf (a scanned copy of the signed letter)
File Inventory List.pdf

Folder: Listed Enclosures

2005 FIRM with_notes.pdf

B.4 Figure_B-2.pdf

Parcel Boundaries Map.pdf

Description of Parcels Affected by Additional Zone A.pdf

Sub-Folder: shapefiles for NewRiver_FP_FCDMC _proposed_Zones
NewRiver FP_FCDMC _proposed_Zones.prj

NewRiver_FP_FCDMC _proposed_Zones.dbf

NewRiver_FP_FCDMC _proposed_Zones.idx

NewRiver_FP_FCDMC _proposed_Zones.sbn

NewRiver FP_FCDMC _proposed_Zones.shx

NewRiver FP_FCDMC _proposed_Zones.shp

NewRiver FP_FCDMC _proposed_Zones.xml

NewRiver_FP_FCDMC _proposed_Zones.shx

Folder: Floodplain Zones from Certification Report

Sub-folder: not referenced in letter, south of Figure B-2
B.4 Figure_B-3.pdf

File_Inventory_List_Remove_Levee_PAL#30.pdf, with PDF and shape files Page 1of1
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Description of Parcels Affected by Additional Zone A

Background: refer to letter from FCD of MC to FEMA, Sally Ziolkowski, Director FEMA Region IX
Mitigation Division

All newly flooded parcels are within the City of Peoria.

This reach appears on FIRM Panel MAP 04013C1610J. and FIRM_PAN 04013C1685L (depending on
current effective panel number and 2012 DFIRM number, respectively).

A search of the Maricopa County Assessors web site lists the owners of these parcels as shown below, a
total of 12 parcels affected by the Additional Zone A floodplains. The Assessors Use Codes are
miscellaneous commercial, open space and easements.

Parcels Affected

East side of New River

1. The larger East Side Low Area floods 5 parcels and they are vacant lands.

a) District land: APN 142-53-003K (fee land in R-059A2)
b) City of Peoria land which the District controls via Easement (non-fee land) PIN R-
054A: APN 142-52-002Z, 142-52-279, 142-52-002W and 142-52-282D.
2. The smaller east side floods 1 parcel (the ADOT Channel), owned by the District (fee land),
APN 142-48-001B.

West side of New River

The West Side Low Area floods [7 parcels, owned by:

a) LAND HOLDINGS LLC APN 142-52-286D, Use Code Description
MISCELLANEOUS COMMERCIAL and currently vacant land

b) The DESERT VISTA PLACE PROPERTY OWNERS ASSOC APN 142-52-286B
and APN 142-52-277; Use code Description Open Space Area - Qualified, and
currently used as a detention basin directly connected to New River.

¢) The DESERT VISTA PLACE PROPERTY OWNERS ASSOC, APN 142-52-267,
APN 142-52-270 Use code Description Open Space Area - Qualified, and currently
used as a paved street.

d) the District (fee land) APN 142-52-287 and within two easements R-054A and R-
054L,

e) City of Peoria land which the District controls via Easement (non-fee land) PIN R-
054A: APN 142-52-001K.
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Memorandum in Response to FEMA Comments
New River Levee/Channel Assessment and Data Review Report
Maricopa County, Arizona

1. Introduction

This Memorandum addresses concerns raised by FEMA in a comment letter dated September 17,
2010, addressed to Flood Control District of Maricopa County. FEMA completed a review of
New River Levee/Channel Assessment and Data Review Report (Assessment Report), dated
March 2010, by JE Fuller, Hydrology/Geomorphology, Inc. (JEF). Responses to the concerns
are provided below, with supporting data provided in the appendices.

2. Response to FEMA Comments

Comments from FEMA comment review letter are reproduced in “italics” with responses
directly below. A copy of the FEMA comment letter and the Assessment Report are included in
Appendix A. Additional supporting documentation is contained in the appendices.

Comment #1

The above referenced report states that a comparison between the HEC-RAS and HEC-2 cross
section data and field surveyed points was conducted for this segment of the New River. Our
review of the cross section comparison section of the report revealed that the cross sections that
were compared differ in elevation by as much as five feet along the channel of the river. For
example, at cross section 313.2, the left corner of the channel rises to 1,109 feet in the submitted
HEC-2 hydraulic model; however at this same point the field survey recorded an elevation of
1,104 feet. Please submit an updated existing conditions hydraulic analysis that uses the field
survey and topographic data for this reach of the New River.

Response to Comment #1

While differences were visible in the cross sections, the review focused on the cross section
geometry below the 100-year flood elevation and not the geometry along the banks of the
channel. As part of the overall response to these comments, a hydraulic model was prepared
using the field survey data collected along the levee. Details of the hydraulic modeling are
presented in Appendix B.

The basis of the hydraulic model is the surveyed cross sections along the channel (east and west
banks) at approximately 200 foot intervals from Olive Avenue Bridge to approximately 1350
feet north of Grand Avenue. A second field survey was conducted to collect ground survey at
several low lying over bank areas and to supplement limited design plans for the Peoria Avenue
Bridge. RLS-sealed field survey of the New River Channel and Peoria Avenue Bridge are
included in Appendix C.

Comment #2
It appears that the complete set of workmaps was not submitted in the above referenced report

since only sheet 1 was included. Please resubmit sheets 1-4 of the work map entitled "New River
—Grand Avenue to Skunk Creek Project Number FCD2003C001," prepared by the Flood Control

JE Fuller Hydrology & Geomorphology, Inc. Page 1




Memorandum in Response to FEMA Comments
New River Levee/Channel Assessment and Data Review Report
Maricopa County, Arizona

District of Maricopa County, Engineering Division, dated December 2004. Also, please make
sure that these maps are submitted at the correct scale. The scale bar on sheet I indicates that
the map scale is 1" = 100" but actual measurements of the scale bar showed that the noted scale
was incorrect.

Response to Comment #2

A complete digital set of work maps are included on the data disk in Appendix E with select
pages from the design plans and portions of the CLOMR/LOMR (05-09-1046R/07-09-0425P)
for FCD Project Number 2003C001 included in Appendix D. The Work maps are scaled to fit
on 11x17 inch paper. Four AutoCAD dxf files are included on the data disk in Appendix E,
which can be used to scale/measure if warranted.

Comment #3

The submitted existing conditions HEC-2 model does not include the existing bridge over New
River at Peoria Avenue. Please submit an existing conditions model that includes the bridge or
explain why this is not necessary. Please also provide as-built plans, certified by a registered
professional engineer, or a certified survey that show(s) the dimensions of the bridge.

Response to Comment #3

The initial hydraulic comparison was conducted using the unaltered HEC-2 model. As noted in
Comment #1, a field survey was conducted to supplement limited design plans for the Peoria
Avenue Bridge (See RLS-sealed Field Survey Report in Appendix C.2 and on the data disk in
Appendix E). Peoria Avenue Bridge was added to the current conditions hydraulic model.
Details of the hydraulic model input data and results are included in Appendix B.

Comment #4

The submitted report discusses that light to moderate vegetation growth, including larger native
mesquite trees, has developed within the channel. Please provide an explanation indicating
whether there should or should not be any change in the Manning's N values for the submitted
existing conditions HEC-RAS and HEC-2 hydraulic models.

Response to Comment #4

Three reports were reviewed to add a historical perspective to the selection of N values for this
segment of the New River. These reports include the CLOMR/LOMR (05-09-1046R/07-09-
0425P) and the Design Report for the reaches directly upstream and downstream of the study
reach. The N values noted in the reports and used in the hydraulic models are summarized below.
Full electronic versions of these reports are included on the data disk in Appendix E.

New River Channel, Grand Avenue to Skunk Creek and Paradise Shores, Design Report, (FCD
2003C001) dated January 25, 2005

JE Fuller Hydrology & Geomorphology, Inc. Page 2
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Existing HEC-2 N values
Main Channel 0.030
Overbank — 0.03 & 0.045

Revised HEC-RAS N values
Small vegetation w/shrubs < 3 ft = 0.035
Heavy Vegetation areas w/ small trees = 0.06
Existing low flow Channel = 0.03

New River Channelization, Grand Avenue to Skunk Creek, Conditional Letter of Map Revision
Submittal, Technical Data Notebook, (FCD 2003C001) dated December 2004.

CLOMR/LOMR N values
Overbank = 0.045
Gabions = 0.035
Existing Vegetation next to Low Flow = 0.06
Low Flow =0.03
New Pole Plantings = 0.15

The downstream segment included a Manning’s N value for the channel between the banks of
0.035. This is documented on the Design Report for the New River Channelization, Bethany
Home Road to Olive Avenue also part of the LOMR 95-09-544P noted in the Assessment
Report.

In addition to a review of the historic N values, an evaluation of the current vegetated conditions
within the channel was conducted with multiple field visits (5/29/09, 11/24/09, and 2/17/11) in
conjunction with delineating the aerial extent of the N value categories using November 2010
aerial imagery.

The following N value categories were incorporated in the current conditions HEC-RAS model;

Current Conditions N values
Overbank = 0.04
Soil Cement = 0.025
Low Flow = 0.03
Light Vegetation in Main Channel = 0.04
Medium Vegetation in Main Channel = 0.05
Heavy Vegetation in Main Channel = 0.07

Table 2-1 summarizes the N values used in the hydraulic studies noted above for the New River
channel. The aerial extent of the N values is included as Figure B-1 in Appendix B.

JE Fuller Hydrology & Geomorphology, Inc. Page 3
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Table 2-1: Summary of Hydraulic Model N values

New River to Skunk Creek New River to RIAp LB
N values Dosizd Roport skunk Crogk Current Conditions
(FCD 2003C001) CLOMR/LOMR Model
Existing Revised (FCD 2003C001)
Overbanks | Ob =0.03 & 0.045 Overbank = 0.045 Overbank = 0.04
Main MC = 0.030 Existing LF = 0.03 LF =0.03 Soil Cement = 0.025
Ch I Small Veg. =0.035 | Gabions =0.035 LF =0.03
anne Heavy Veg. =0.06 | Existing Veg. LF = 0.06 Light Veg. = 0.04
New Pole Plantings = 0.15 Medium Veg. = 0.05
Heavy Veg. =0.07

Abbreviations: MC — Main Channel
LF — Low Flow
Veg. — Vegetation
Ex — Existing
Ob - Overbank

3. Conclusion

Based on the current conditions hydraulic model noted in Section 2, the levee/channel geometry
appears to convey flows below the adjacent grade in the over banks except for several areas
noted on Figure B-2.

Additionally, three inflow locations are designated “Limit of Study” lines on Figure B-2 in
Appendix B. Floodplains at these locations appear to be contained when water surface
elevations from the New River are extended upstream into the tributary channels.

4. Recommendations:

Based on the review of historical documentation, current field survey, updated hydraulic
assessment, and field observations this segment of the New River should be remapped per
Figure B-1 located in the Appendix B.

Figure B-2 includes the current condition Zone A floodplain limits consistent with the Effective
Zone A floodplain limits with the following changes;

1. Two low lying areas outside of the channel banks where surveyed ground points are
below the water surface elevation computed for the New River Channel. The soil
cement embankments at each area are above the computed water surface elevation in the
channel. There is no direct connection from the New River Channel to the ponding area
on the west-side. However, the east-side ponding area is connected via a storm drain
inlet with a flap-gated culvert through the levee.

JE Fuller Hydrology & Geomorphology, Inc.
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2. Limit of Study lines were added at three tributary channels. These channels are labeled
on Figure B-2 as the ADOT Channel, Grand Avenue Channel and Sun City Channel.

3. The upstream limit tie-in with the New River to Skunk Creek CLOMR/LOMR (05-09-
1046R/07-09-0425P) study was modified to match the water surface elevation/limits
determined in the current conditions HEC-RAS model and the CLOMR/LOMR (05-09-
1046R/07-09-0425P) work maps in Appendix D.

. References
Design Report for the New River Channelization, Bethany Home Road to Olive Avenue,
(part of LOMR 95-09-544P), CVL, July 31, 1992.
FEMA comment letter dated September 17, 2010.

New River Channel, Grand Avenue to Skunk Creek and Paradise Shores, Design Report,
(FCD 2003C001), J2 Engineering, January 25, 2005

New River Channelization, Grand Avenue to Skunk Creek, Conditional Letter of Map
Revision Submittal, Technical Data Notebook, (FCD 2003C001) J2 Engineering,
December 2004.

New River Levee/Channel Assessment and Data Review Report (Assessment Report),
dated March 2010, by JE Fuller, Hydrology/Geomorphology, Inc. (JEF)

Additional references included in Assessment Report in Appendix A.2
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U.S. Department of Homeland Security
1111 Broadway, Suite 1200
Oakland, CA 94607-4052

September 17, 2010

Mandar Nangare, P.E., CFM

Flood Control District of Maricopa County
2801 West Durango Street

Phoenix, Arizona 85009

RE:  Flood Control District Maricopa County PAL ID #30 — New River Levee

Dear Mr. Nangare:

This letter is in regard to the report recently submitted to the Department of Homeland Security’s Federal
Emergency Management Agency (FEMA) entitled, “New River Levee/Channel Assessment and Data Review
Report — New River between Olive Avenue and 1,350 Feet North of Grand Avenue,” prepared by JE Fuller
Hydrology & Geomorphology, Inc., dated March 2010, and the supporting hydraulic data and floodplain
mapping for FEMA’s comment and evaluation. The report was submitted to support the District’s position
that a Provisionally Accredited Levee designation is not necessary for the New River Levee (ID #30). Based
on our review of the submitted data and documentation, this letter provides a summary of comments and
requests for additional data. .

The above referenced report included a hydraulic analysis review of two Letters of Map Revision (LOMRs)
(Case Nos. 95-09-544P and 07-09-0452P) for approximately 2.4 miles of the New River from Olive Avenue
Bridge to approximately 1,350 feet upstream of the Grand Avenue Bridge. The analysis was completed using
the HEC-RAS and HEC-2 computer programs. JE Fuller topographic mapping was used to develop updated
cross section geometry and was supplemented with existing 2-foot contours from the Flood Control District
of Maricopa County. Although the hydraulic submittal was thorough and well documented, the following
items require additional analysis before this study is incorporated into the countywide Digital Flood Insurance
Rate Map:

1. The above referenced report states that a comparison between the HEC-RAS and HEC-2 cross section
data and field surveyed points was conducted for this segment of the New River. Our review of the
cross section comparison section of the report revealed that the cross sections that were compared
differ in elevation by as much as five feet along the channel of the river. For example, at cross
section 313.2, the left corner of the channel rises to 1,109 feet in the submitted HEC-2 hydraulic
model; however at this same point the field survey recorded an elevation of 1,104 feet. Please submit
an updated existing conditions hydraulic analysis that uses the field survey and topographic data for
this reach of the New River.

2. It appears that the complete set of work maps was not submitted in the above referenced report since
only sheet 1 was included. Please resubmit sheets 1-4 of the work map entitled “New River — Grand
Avenue to Skunk Creek Project Number FCD2003C001,” prepared by the Flood Control District of
Maricopa County, Engineering Division, dated December 2004. Also, please make sure that these



maps are submitted at the correct scale. The scale bar on sheet 1 indicates that the map scale is
17=100” but actual measurements of the scale bar showed that the noted scale was incorrect.

3. The submitted existing conditions HEC-2 model does not include the existing bridge over New River
at Peoria Avenue. Please submit an existing conditions model that includes the bridge or explain why
this is not necessary. Please also provide as-built plans, certified by a registered professional
engineer, or a certified survey that show(s) the dimensions of the bridge.

4. The submitted report discusses that light to moderate vegetation growth, including larger native
mesquite trees, has developed within the channel. Please provide an explanation indicating whether
there should or should not be any change in the Manning’s N values for the submitted existing
conditions HEC-RAS and HEC-2 hydraulic models.

If you have any questions or would like to discuss these comments in further detail, please do not hesitate to
contact me by telephone at (510) 627-7207 or by email at edward.curtis@dhs.gov.

Sincerely,
Edward Curtis, P.E., CFM

. Senior Engineer
- Mitigation Division

Copies Furnished:
Tim Murphy, Flood Control District of Maricopa Count)}

Burton Charron, Floodplain Manager, City of Peoria
Raymond Lenaburg, Chief, Risk Analysis Branch, FEMA Region IX
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New River Levee/Channel Assessment and Data Review Report
Maricopa County, Arizona

1. Introduction

1.1. Project Objectives

JE Fuller (JEF) has completed the review of available design data and hydraulic modeling
information collected for the initial evaluation of New River Levee/Channel segment from Olive
Avenue to 1350 feet north of Grand Avenue. A summary of our findings and the
recommendations are presented below.

1.2. Site Location

The site is located in Maricopa County, Arizona on the border of Sun City and the City of Peoria
(Exhibit 1).

1.3. General Discussion of the New River Levee/Channel System

New River Levee/Channel system was designed by the U.S. Army Corps of Engineers (USACE)
in February 1988. The system is comprised of two levees/channel embankments identified as the
left and right bank and constructed on the east and west side of the New River, respectively.
Each levee/channel embankment is approximately 2.4 miles long. The downstream and
upstream limits of the levees are Olive Avenue and 1350 feet north of Grand Avenue,
respectively.

This memo does not evaluate the design elements of the levee/channel but rather the water
surfaces elevations for the FEMA effective 100-year peak discharge from the existing hydraulic
models in relation to the existing natural ground elevations on the river side and land side of the
levee/channel.

2. Design, Construction and Hydraulic Modeling History

Items reviewed as part of the data collection effort are documented in tabular form in the
Appendix. Four sets of plans/floodplain work maps and two hydraulic models contain relevant
floodplain/hydraulic information used as the basis for the New River Levee/Channel assessment.
The plans, floodplain work maps and hydraulic models are listed in Table 1 below. The
following documents

The segment from Olive Avenue to 1350 feet north of Grand Avenue is designated on the FEMA
Flood Insurance Rate maps as Zone A (base flood elevations not determined). This segment of
the New River was submitted to FEMA as part of USACE Channelization Project, Effective
Date September 29, 1989 (as noted in CVL 1989 in Table 1) with LOMR 95-09-544P abutting
the downstream limits and LOMR 07-09-0452P abutting the upstream (north) end.

JE Fuller Hydrology & Geomorphology, Inc. Page 1
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Table 1: New River Design Plans and Floodplain Work Maps

Maricopa County, Arizona

Project Name Project Limits | Timeline | Reference ID General Notes Hydraulic Modeling Notes
Notes Numbers
!(Document
Reference)

Gila River Basin, Phoenix,
Arizona and Vicinity (Including
New River) New River
Improvements, Grand Avenue
to Olive Avenue, Corps of
Engineers. (New River
Improvements, As-built Grand
Ave. to Olive Ave.,

This project includes
the bank protection
from Olive Avenue to
approximately 1350
feet north of Grand
Avenue.

Dated 1988
(Corps 1988)

DACWO09-88-R0001

As Built plans for this
segment of the New River
Bank Projection

Flood Control District of
Maricopa County, New River
& Skunk Creek Floodplain
Delineation Map

Segments of the New
River and Skunk
Creek

Dated 1989
(CVL 1989)

FCD 89-30

Floodplain Delineation
Work Maps

Design Plans for New River
Channelization, Bethany Home
Road to Olive Avenue, by Coe
& Van Loo,

Agua Fria River to
approximate station
250+40, 3,600 feet
north of Olive
Avenue

Dated 1992
(CVL 1992)

Floodplain Delineation
Work Maps, North of
Olive Avenue (station
213+50) the channel was
regraded and a grade
control structure was
added at station 238+69

Flood Control District
Channelization Project,
Bethany Home Alignment to
Grand Avenue.

(Noted in HEC02 model title
lines)

Confluence with the
Agua Fria River to
approximately 50 feet
downstream of Grand
Avenue Bridge, at
cross section 344.9

1995
(NRO2B.dat)

LOMR 95-09-544P

HEC-2 model collected
from FEMA

HEC-2 model NR02B.dat

Data received from the FEMA Library on (9/9/09) contained a HEC-2 model
named NRO2B.dat. This file was located under a folder labeled New River 95-

09-544P.

Flood Control District of
Maricopa County, Plans for
Construction of New River
_Grand Avenue to Skunk Creek
including Paradise Shores

Dated 2005
(J2 2005).

FCD 2004C014
LOMR 07-09-0452P
March 9, 2007

These plans tie into the
upstream limits of the
bank protection designed
by the Corps of Engineers

HEC-RAS model Design.pr;j

Additional data received from the FEMA Library on 9/9/2009 contained

hydraulic models from the LOMR (07-09-0452P ) New River

Grand to Skunk

Creek FEMA submittal. Three folders (Duplicated, Corrected and Design)
contained hydraulic models. The Design.prj HEC-RAS model starts at cross
section 334, approximately 1120 feet downstream of Grand Avenue.

The HEC-RAS model (Design.prj) under folder Design extends from cross
section 344 (1120 feet downstream of Grand Avenue) to approximately 6300
feet upstream of Thunderbird Road. This model was used to remap the
floodplain for the New River- Grand Avenue to Skunk Creek channel design
project. Although the HEC-RAS model extended south of Grand Avenue the
limits for the LOMR extend north from the upstream project limits,
approximately 1,150 feet upstream of Grand Avenue.

1 — Reference designation used in this memorandum

JE Fuller Hydrology & Geomorphology, Inc.
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New River Levee/Channel Assessment and Data Review Report
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3. Existing Survey and Field Conditions

3.1. Existing Survey

Two sources of topographic information were used to evaluate this segment of the New River
Levee/Channel.

1. Field survey data points were collected at 200 foot intervals along the New River starting
at the Olive Avenue Bridge ending approximately 1350 feet north of Grand Avenue.
Field survey data was collected at natural ground elevation in the left/right overbank near
existing Flood Control District of Maricopa County (FCDMC) right-of-way, left/right top
of levee, and left/right toe of levee.

e Horizontal Control: North American Datum 1983 (NAD 83)
e Vertical Control: National Geodetic Vertical Datum 1929 (NGVD 29).

o

FCDMC-provided 2-foot contour data for the overall project limits within New River and
in the overbank areas. The contour data is depicted on Exhibit 3 in the Appendix.
Digital data included an ESRI shape file containing contours based on the following
control:

‘ e Horizontal Control: North American Datum 1927 (NAD 27)
e Vertical Control: National Geodetic Vertical Datum 1929 (NGVD 29).

The HEC-RAS model, Design.prj, discussed in Section 2 above was based on the North
American Vertical Datum 1988 (NAVD 88), a conversion to NGVD 29 was necessary to
compare historical elevation. The conversion factor was determined by comparing local
benchmarks, survey control within the project area and the datum shift using the American
Vertical Datum Conversion Utility software. The final data shift was determined to be equivalent
to -1.85 feet or

NGVD 29 = NAVD 88 — 1.85 feet.

Refer to additional survey electronic data included on CD in the Appendix.

JE Fuller Hydrology & Geomorphology, Inc. Page 4




3.2. Field Conditions

New River Levee/Channel Assessment and Data Review Report

Maricopa County, Arizona

The general field visit, conducted on November 24, 2009, focused on apparent, surficial
levee/channel conditions. Observations from the visit indicate that the levee/channel is in overall

satisfactory condition.

Photo 1: Looking east at tributary entrance to
New River (Approximate Channel Station
356+60).

Photo 3: Looking west along tributaru channle
north of Grand Avenue (Approximate Channel
Station 348+44).

Photo 5: Looking Nonwst at low spot in
overbank (Approximate Channel Station
309+00).

Pho 2: Lokig south at tributary inlet to '
New River (Approximate Channel Station
348+44).

Photo 4: Looking south at New River Channel
(Approximate Channel Station 330+00).

Phoo 6: Lokin North across top of channel

at tributary inlet. (Approximate Channel
Station 322+00).

JE Fuller Hydrology & Geomorphology, Inc.
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Minor embankment and channel deficiencies discussed below do not appear to be significant and
may be corrected through routine maintenance activities.

Evidence of flow overtopping the embankment, or signs of significant flow depth against the
embankment, were not observed. However, indications of low flows within the channel and
against the embankment include minor material scour/erosion at inflow confluences and minor
local erosion/deposition along the waterside embankment toe. These areas of minor local
deposition and erosion do not appear to significantly reduce the conveyance capacity of the
channel.

Light to moderate vegetation growth has developed within the channel and does include some
include larger native mesquite trees. Vegetation is monitored and maintained in accordance with
the officially adopted maintenance plan in order to preserve channel capacity.

4. Evaluation

4.1. Hydraulic Cross Section Comparison

A comparison of HEC-2 cross section data and field surveyed points was conducted for this
segment of the New River. Field survey sections located within 50 feet of HEC-2 cross section
locations (as depicted on CVL 1992 reference noted in Table 1) were plotted together for a
general comparison of channel cross section geometry. Cross section data from the HEC-2
model (NRO2B.dat) compares favorably with the field survey data (see cross section plots and
channel profile lines in the two New River Levee Assessment — Various Profile Plots in the
Appendix).

4.2. Profile Comparison

A profile plot was created to compare historical design/floodplain data with existing site
conditions for the New River Channel from Olive Avenue to approximately 1350 feet north of
Grand Avenue. To be consistent with the existing FEMA Flood Insurance Rate Maps all
elevations are reported in NGVD 1929. Water surface and minimum channel elevations for the
plot were taken from the following sources.

1. From Olive Avenue to 1120 feet downstream of Grand Avenue elevations were taken
from the HEC-2 model (NR02B.dat). Model vertical datum is reported to be NGVD
1929,

2. From cross section 344.9 to approximately 1120 feet south of Grand Avenue elevations
were taken from the HEC-RAS model, Design.prj. Model vertical datum is listed as
NAVD 1988.

3. Six profiles were created from the field survey for top of bank protection (left and right),
toe of bank protection (left and right) and natural ground elevations at the existing right
of way limits (left and right)

4. Two profiles from were created Corps 1988 as-built plans for left/right top of levee
elevations

5. Composite channel profiles from Corps 1988 and CVL 1992.

JE Fuller Hydrology & Geomorphology, Inc. Page 6
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5. Conclusion

Based on the favorable comparison of cross section data and profile comparisons noted in
Section 4, the levee/channel geometry appears to reflect the geometry included the hydraulic
models (NRO2B.dat and Design.prj). Additionally the water surface profile results from the
hydraulic models, as shown in the profile comparison plot, is below the natural ground elevation
in the landside areas adjacent to the New River Levee/Channel. For this segment of the New
River from Olive Avenue to 1,350 feet north of Grand Avenue the New River functions as a
channel for the 100-year water surface elevation except at locations noted below.

Using the reported composite water surface elevation within the New River Levee/Channel, four
areas show water surface elevations extending above adjacent ground elevations. Three
locations occur at existing tributary/inflow locations. Floodplains at these locations appear to be
contained within the tributary channels where water surface elevations from the New River are
extended upstream into tributary channels. These locations are noted as “Limit of Study” lines on
Exhibit 3 in the Appendix. The fourth location where the 100-year floodplain elevation exceeds
the adjacent ground elevation is at a localized depression along the left (east) overbank at cross
section 310. At this location, using topographic data discussed in Section 3, a ponding area was
delineated adjacent to the existing embankment. See Exhibit 3 in the Appendix.

At this location, a search of the Maricopa County Assessors web site lists the owners of these
parcels as Maricopa County Flood Control District and the City of Peoria (County parcels
attached to this memo).

6. Recommendations:

Based on the review of historical documentation and current survey and field observations this
segment of the New River should be remapped per Exhibit 3 located in the Appendix.
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Data Collection Spreadsheet
Exhibit 3: Flood Zone Limits
New River, Grand Avenue to Skunk Creek, Floodplain Work Map 1 of 4. J2 2005
Cross section Comparison from HEC-RAS
Profiles

Parcels

CD with backup data

PDFs of plans outlined in Table 1

Hydraulic Models (NR02B.dat and Design.prj)
Survey Notes and electronic data

PDFs of Exhibits 1,2 and 3

Maricopa County, Arizona
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Flood Control District of Maricopa County
Printed on 03/18/10

New River Levee/Channel
Data Collection Summary

Abbreviation Descriptions-

ADEM = Arizona Deptartment of Emergency Management
IADEQ = Arizona Deptartment of Environmental Quality
ADOT = Arizona Department of Transportation

IADWR = Arizona Department of Water Resources

ARIA = Arizona Regional Image Archive

FEMA = Federal Emergency Management Agency

NRCS = Natural Resource Conservation Service

USGS = United States Geological Survey

Project | Document DOCUMENT TRACKING
Library | Reference 3 Date Collected 4
No. No. Title Description Author Date Source Format Collected By File Name/Notes
Flood-Plain Information Study for Maricopa County, .
NR001 | A371.915S Arizona, Vol. V New River Report U. S. Corps of Engineers-COE 1967
Gila River Basin, New River and Phoenix City
NR002 | A650.702S |Streams, Design Memorandum No. 2, Hydrology, U. S. Corps of Engineers-COE 1973
Part 1
New River and Phoenix City Streams, Arizona, Electron A371_607NewRiverPhoeni
Design Memorandum No. 2, Hydrology, Part 1 eF lr: i Mark xCityStreamsArizonaDesig
NRO003 | A371.607S U. S. Corps of Engineers-COE 1974 FCDMC b 10/27/09 el nMemorandumNo_2Hydrol
delivered on Mayer
ogyPart1_Oct_1974.pdf
CD
Draft, New River and Phoenix City Streams,
Arizona, Design Memorandum No. 3, General ;
NRO004 | A371.604S Design Memorandum - Phase |, Plan Formulation, U. S. Corps of Engineers-COE 1975
Main Report
New River and Phoenix City Streams, Arizona, A371_603NewRiverandPho
g - Electronic =
Design Memorandum No. 3, General Design File Mark enixCityStreams_Arizona_
NROO5 | A371.603S |Memorandum - Phase |, Plan Formulation, U. S. Corps of Engineers-COE 1976 FCDMC 10/27/09 DesignMemorandumNo_3
delivered on Mayer =
Appendixes GeneralDesignMemorandu
CD
m_Phase_|.pdf
New River and Phoenix City Streams, Arizona,
NRO006 | A371.605S Deslgn Memorandum No. 3, GeneraliDesign U. S. Corps of Engineers-COE 1976

Memorandum - Phase |, Plan Formulation,
Supplement to Main Report, Correspondence
Gila River Basin, New River and Phoenix City
Streams, Arizona, Cave Buttes Dam (Including
NRO007 | A350.602S |Cave Creek to Peoria Avenue) Design U. S. Corps of Engineers-COE 1976
Memorandum No. 3 General Design Memorandum -
Phase Il Project Design Part 1

Gila River Basin, New River and Phoenix City
Streams, Arizona, Addendum to Design

NRO008 | A371.614S Memorandum No, 3, General Design Memorandum U. S. Corps of Engineers-COE 1977
Phase |, Plan Formulation
NRO0S |Aa71:6005 |N\oW Riverand Phosnix City Streams, Arizona, U. S. Corps of Engineers-COE 1980

Design Memorandum No. 4, Overall Master Plan
Final, New River Dam (Including New River to
Skunk Creek) Design Memorandum No. 3, General
NRO10 | A371.601S |Design Memorandum Phase II, Project Design Part U. S. Corps of Engineers-COE 1982
3 (Draft Version of Study in Box No. 03-013)

JE Fuller Hydrology/Geomorphology, Inc.
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Flood Control District of Maricopa County

Printed on 03/18/10

New River Levee/Channel
Data Collection Summary
[Abbreviation Descriptions-
IADEM = Arizona Deptartment of Emergency Management
IADEQ = Arizona Deptartment of Environmental Quality
IADOT = Arizona Department of Transportation
IADWR = Arizona Department of Water Resources
[ARIA = Arizona Regional Image Archive
FEMA = Federal Emergency Management Agency
NRCS = Natural Resource Conservation Service
USGS = United States Geological Survey
Project | Document DOCUMENT TRACKING
Library | Reference ' 2 Date Collected x
No. No. Title Description Author Date Source Format | . \\octed By File Name/Notes
Gila River Basin, Phoenix, Arizona and Vicinity
NRO11 | A371.606S [(Including New River) Hydrology Part 2, Design U. S. Corps of Engineers-COE 1982
Memorandum No. 2
NRo12 | A371.905 New River, Skunk Creek, Agua Fria River Flood Willdan Assoc. 1982 Mark Mayer Reviewed. Do
Control Plan not need document.
New River, Skunk Creek, Agua Fria River Flood Flood Control District of Mark Mayer Reviewed. Do
S e Control Master Plan, Draft Maricopa County-FCD (ocs not need document.
Specifications for New River Improvements Electronic A371_503Specificationsfor
NRO14 | A371.503 |Maricopa County, Arizona U. S. Corps of Engineers-COE 1984 Feomc | File oor2giog | Mark  |NewRiverimprovementsMa
delivered on Mayer |[ricopaCounty_Arizona.pdf
CD
Final Sediment Transport Report for the New River Electronic A371_912FinalSedimentTr
and Skunk Creek Simons, Li and Assoc. Inc. for File Mark ansportReportfortheNewRiv|
NROTS | AS71.912 U. S. Corps of Engineers-COE 1985 FCDMC delivered on 05/28/09 Mayer |erandSkunkCreek.pdf
CD
Flood Insurance Study, New River Below Skunk Mark Mayer Reviewed
NRO16 | A371 925 Creek Maricopa County, Arizona (FIS) Coe and Van Loo Consult. Eng. 1986 Document probaply not
Inc. relevent or material out of
date.
Hydrology Update November 15, 1986 New River Mark Mayer Reviewed
NR017 | A371 701 Below Skunk Creek Maricopa County, Arizona (For Coe and Van Loo Consult. Eng. 1986 Document probably not
New River Flood Insurance Study) (FIS) Inc. relevent or material out of
date.
NRO18 | A400.608s Hydraulic and Geotechnical Engineering Studies :?::mes and Moore; Ellis-Murphy 1987
Project Specifications and Contract Documents, A371_505ProjectSpecificati
s : : Electronic
New River Improvements - Utility Relocations, Olive File Mark onsandContractDocuments
NRO19 | A371.505 Avenue to Grand Avenue NBS/Lowry Eng. and Planners 1988 FCDMC 09/28/09 _NewRiverlmprovements_
delivered on Mayer ari 3
UtilityRelocations_OliveAv
CD
pdf
New River Improvements Project Site, Landfill Camp Dresser and McKee Inc
NRO020 | A371.940S [Investigation Report for U. S. Corps of Engineers- 1988
COE
Proposed Channelization of the New River Between \Wostatn Techiiologios ific: far
NRO021 | A371.602S [Olive Avenue and Bethany Home Road, Soil- 9 . 1988
) % Coe and Van Loo
Cement Mix Proportions
New River Channelization Bethany Home Road to Mark Mayer Reviewed
NR022 | A371.918 Olive Avenue (Western Technologies Report) Western Technologies Inc. for 1989 Document probably not
Coe and Van Loo Consult. Eng. relevent or material out of
date.

JE Fuller Hydrology/Geomorphology, Inc.
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Flood Control District of Maricopa County

Printed on 03/18/10

New River Levee/Channel
Data Collection Summary
[Abbreviation Descriptions-
IADEM = Arizona Deptartment of Emergency Management
IADEQ = Arizona Deptartment of Environmental Quality
[ADOT = Arizona Department of Transportation
[ADWR = Arizona Department of Water Resources
ARIA = Arizona Regional Image Archive
FEMA = Federal Emergency Management Agency
NRCS = Natural Resource Conservation Service
USGS = United States Geological Survey
Project | Document DOCUMENT TRACKING
Library | Reference Date Collected :
No. No. Title Description Author Date Source Format Collected By File Name/Notes
NR023 | A371 927 Evaluation of Landfills for the New River Project Western Technologies Inc. for 1989 Mark Mayer Reviewed. Do
Patel, Ash C. not need document.
Specifications for New River Erosion Control and Electronic A371_506Specificationsfor
NR024 | A371.506 Esthetic Treatment Maricopa County, Arizona U. S. Corps of Engineers-COE 1989 FCDMC ) File 09/28/09 Mark NeanvgrErosmnContrqlan
delivered on Mayer |dEstheticTreatmentMaricop
CD aCounty_Arizona.pdf
Investigation of Alternatives and Mitigation Proposal "
NR025 | A371.910S  |for the New River Flood Control Project, Bethany Mancagaloounty hlcodtiontrol 1990
» District-FCD
Home Road to Olive Avenue
LOMR Submittal Package for the New River Mark Mayer Reviewed
NR026 | A371 401 Channelization Bethany Home Road to Olive Coe and Van Loo Consult. Eng. 1992 Document probably not
Avenue Inc relevent or material out of
date.
Design Report for the New River Channelization, Electronic A371_608DesignReportfort
NR027 | A371 608S Bethany Home Road to Olive Avenue Coe and Van Loo Consult. Eng. 1992 FCDMC ) File 10127/09 Mark heNeleverChannellzatlgn
Inc. delivered on Mayer | BethanyHomeRoadtoOlive|
CD Avenue.pdf
Construction Specifications for New River £ A371_507ConstructionSpe
Channelization, Bethany Home Road to Olive c 4 Van Loo G it E e;t.lronlc iiark cificationsforNewRiverChan
NR028 | A371.507S |Avenue e 1992 FODMC [yt o] 1027100 | o - [nelization_BethanyHomeRo
e SlNBESON AYer | adtoOliveAvenue pdf
CD
Subsurface Assessment of the Banks of the New Mark Mayer Reviewed. Do
NRO029 | A371.926 River Between Bethany Home Road and Olive WT Environmental Consuilt., Inc. 1992 not need document.
Avenue, Glendale and Peoria, Arizona
NR030 | As7i.gaes |New.River Drop Structurs, Technical Data'on Wood, Patel and Assoc., Inc. 1993
Stepped Spillway
Report for Geotechnical Engineering Services, New Mark Mayer Reviewed
NRO031 | A371.917 River Channelxzahon, Grand Avenue to Greenway Thomas-Hartig and Assoc. Inc. 1993 Document probably not
Road, Peoria, Arizona for Wood, Patel and Assoc. Inc relevent or material out of
date.
New River from Grand Avenue to Greenway Road, Electronic A371_941NewRiverfromGr
NRO032 | A371.941g |Addendum #1 Wood, Patel and Assoc., Inc 1994 Fcome | File iGiz7ice | Mark JandAvenuetoGreenwayRoa
delivered on Mayer |d_Addendum_1.pdf
CD
Construction Specifications for New River Electronic A371_504ConstructionSpe
NR033 | A371 504 Channelization Grand Avenue to Greenway Road Wood. Patel and Assoc.. Inc 1994 FCDMC File 09/28/09 Mark cnf|cat|9nsforNewR|verChan
delivered on Mayer |nelizationGrandAvenuetoGr
CD eenwayRoad.pdf
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Flood Control District of Maricopa County

Printed on 03/18/10

New River Levee/Channel
Data Collection Summary
Abbreviation Descriptions-
IADEM = Arizona Deptartment of Emergency Management
IADEQ = Arizona Deptartment of Environmental Quality
IADOT = Arizona Department of Transportation
IADWR = Arizona Department of Water Resources
ARIA = Arizona Regional Image Archive
FEMA = Federal Emergency Management Agency
INRCS = Natural Resource Conservation Service
USGS = United States Geological Survey
Project | Document DOCUMENT TRACKING
Library | Reference : Date Collected
No. No. Title Description Author Date Source | Format | . 0 od By File Name/Notes
New River from Grand Avenue to Greenway Road Electronic A371_932NewRiverfromGr
NRO034 | A371.932 Wood, Patel and Assoc., Inc. 1994 Fcomc |, Fle ooreaigg | Mark jandAvenustoGreenwayRoa
delivered on Mayer |d.pdf
CD
Final Bridge Scour Assessment Reports for 16
Maricopa County Bridges, Vol. Il Structure Nos.
9427, 9588, 9999, 8038, 7818, 9154, 9142, 7553
: ’ 2 : d : 2 a ., Inc. 1996
R3S |4901:9295 (Peoria, Olive over New River; Old US80 over Gannon and ASSOE, e 9
Hassayampa; Rittenhouse, Haws, Power, Higley
over Queen Creek; Deer Valley.
Final Bridge Scour Assessment Reports for 16
Maricopa County Bridges, Vol. | Structure Nos.
9691, 8981, 9301, 9859, 9145, 7819, 8028, 8639
NRO36. | A901.9255 (Bell, Olive, Glendale, Camelback, Indian School, Ganrion and Assoc. 1936
MC 85 Bridges over Agua Fria; New River, |-17
over New River)
Operation, Maintenance, Repair, Replacement, and ] AS01_9420peration_Maint
Rehabilitation Manual, Phoenix, Arizona (Including Electronic enance_Repair_Replaceme
NR037 | A901.942  [New River) Maricopa County, Arizona (Dreamy U. S. Corps of Engineers-COE 1997 FCDMC File 09/28/09 Mark  |ntandRehabilitationManual_
Draw, Cave Buttes Dam, Adobe Dam, ACDC, delivered on Mayer | PhoenixArizona_IncludingN
Cudia City, Cave Creek, Skunk Creek, Agua Fria) CD pdf
Candidate Assessment Report, New River Channel
Improvement, Grand Avenue to Skunk Creek, .
NROSS, | AST1951S Assignment No. 1, Final Revision June 2000 (CAR) Willaan 2000
Surveying for the Land Subsidence Evaluation of the 603_056SurveyingforthelL.a
Upper Agua Fria River Levees and for Levee Electronic ndSubsidenceEvaluationoft
Monitoring Camelback Ranch South Levee, File Mark  [heUpperAguaFriaRiverLev
NR0SY 11608:0568 Camelback Ranch North Levee, Glendale Airport Premier Eng, 2000 FCOMC delivered on 10727109 Mayer |eesandforLeveeMonitoring
Levee, New River Levees, and for Skunk Creek CD C.pdf
Levee
Levee Monitoring for New River Levees (Olive to Electronic A371_945LeveeMonitoringf
NR040 | A371.9455 Grand), Assignment 1 Premier Eng. 2000 ECDMC File 10/27/09 Mark |orNewRiverLevees Oliveto
delivered on Mayer |Grand Assignment1.pdf
CD
NR041 | A371.9445 Levee Monlf(orlng for New River Levees (Bethany Premier Eng. Corp. 2000
Home to Olive) Assignment 1
New River Channel Improvement, Grand Avenue to
NRO042 | A371.952S |Skunk Creek, Addendum No. 1, Assignment No. 4 Willdan 2001
JE Fuller Hydrology/Geomorphology, Inc.
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Flood Control District of Maricopa County
Printed on 03/18/10

New River Levee/Channel
Data Collection Summary
Abbreviation Descriptions-
ADEM = Arizona Deptartment of Emergency Management
ADEQ = Arizona Deptartment of Environmental Quality
ADOT = Arizona Department of Transportation
ADWR = Arizona Department of Water Resources
ARIA = Arizona Regional Image Archive
FEMA = Federal Emergency Management Agency
NRCS = Natural Resource Conservation Service
USGS = United States Geological Survey
Project | Document DOCUMENT TRACKING
SPrarvijaRefersnce Title Description Author Date Source Format Bats Geollegbed File Name/Notes
No. No. Collected By
B e s R
NR043 | A371.960 S i L AL u Assoc., Inc. for J2 Engineering 2003 Rl 2L
Creek, Peoria, Arizona ; 3 relevent or material out of
and Environmental Design date
New River Channelization, Grand Avenue to Skunk '
Creek, Conditional Letter of Map Revision 2 E.ng' and Environmental
NRO044 | A371.963 Submittal, Technical Data Notebook (CLOMR, :?:;&gn. Wood, Patel and Assoc. 2004
TDN) -
Phase | Environmental Site Assessment, New River Mark Mayer Reviewed
NR045 | A371 965 Bank Stapnhzahon and Channelization Project, Kleinfelder. Inc. 2004 Document probably not
Peoria, Arizona relevent or material out of
date.
New River Channel, Grand Avenue to Skunk Creek Electronic A371_611NewRiverChanne
and Paradise Shores Design Report, Final Report 12 Engiteering and File Mark |_GrandAvenuetoSkunkCre
NRO046 | A371.611S =Ng g anc 2005 FCDMC 10/27/09 ekandParadiseShoresDesi
Environmental Design delivered on Mayer N
cD gnReport_FinalReport. pdf
New River Channelization, Grand Avenue to Skunk G Mark Mayer Reviewed
Creek, Letter of Map Revision Submittal (LOMR) lood Goritrol Districtiof Document probably not
NR047 | A371.964 ' P Maricopa County-FCD for 2007 pRropenly
> relevent or material out of
Submittal to FEMA
date.
Design Plans for New River Channelization, p New River Channelization
NR048 Bethany Home Road to Olive Avenue s BLItI(L1/3{25) Coe and Van Loo Consult. Bng. | oo ner 1991 | Foome | E'9°MC | 69/05/09 | JTA  |Bethany Hm to Olive 2.pdf
45 sheets Inc. File on CD
Contract FCD 91-36
Supplamental Design Plans for New River New River Channelization
Channelization, Bethany Home road to Olive As-Built (3/12/93) Coe and Van Loo Consult. Eng. Electronic Bethany Hm to Olive
R0ed Avenue (99th Avenue Realigned) Contract FCD 91- |45 sheets Inc EpLIISGS FCOMG File on CD ot e multi.pdf
36
Gila River Basin, Phoenix, Arizona and Vicinity Fandscape.and IiGationslans New River Erosion Control
DACWO9-90- (Including New River), New River Erosion Control Record lgrawin Asg Built P Electronic and Esthetic Treatment.pdf
NRO050 and Esthetic Treatment, Grand Avenue to Olive 9 U. S. Corps of Engineers-COE 1989 FCDMC 09/05/09 JTA
B0003 117/91 File on CD
Avenue
22 sheets
DACWO9-88- Gila River Basin, Phoenix, Arizona and Vicinity Record Drawing As Built Electronic New River Improvements
NRO051 (Including New River), New River Improvements, 1990 U. S. Corps of Engineers-COE February 1988 FCDMC " 09/05/09 JTA Grand Avenue to Olive
R0001 v File on CD
Grand Avenue to Olive Avenue 40 sheets Road.pdf
Gila River Basin, Phoenix, Arizona and Vicinity Record Drawing As Built Electronic New River Improvements
NRO52 DACWO09-88-|(Including New Rlver), New River Improvements, 1990 U. S. Corps of Engineers-COE February 1989 FCDMC File from 09/23/09 | FCOMC Grand to Olive Avenue.pdf
R0001 Grand Avenue to Olive Avenue 40 sheets
FTP site
Same as NR51

JE Fuller Hydrology/Geomorphology, Inc.
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New River Levee/Channel
Data Collection Summary

Abbreviation Descriptions-
ADEM = Arizona Deptartment of Emergency Management
IADEQ = Arizona Deptartment of Environmental Quality
IADOT = Arizona Department of Transportation

IADWR = Arizona Department of Water Resources

ARIA = Arizona Regional Image Archive

FEMA = Federal Emergency Management Agency

NRCS = Natural Resource Conservation Service

USGS = United States Geological Survey

Flood Control District of Maricopa County

Printed on 03/18/10

Project | Document DOCUMENT TRACKING
Library | Reference = Date Collected =
No. No. Title Description Author Date Source Format Collected By File Name/Notes

Construction Plans for New River Improvements As Built New River Improvements
NRO53 Ull]l.ly Relocations, Olive Avenue to Grand Avenue, 11 Shosts NBS/Lowery Engineers & November 1987 FCDMC Electromc 09/05/09 JTA Utility Reloca.uons, Grand

Project No. FCD 88-2 g Planners File on CD Avenue to Olive Avenue.pdf

Contains Extra Sheet (7 of 9)

Flood Control Distirct of Maricopa County, Contract LEVEESTE Electronic New River Levee Olive

NRO054 No. FDC 99-067, New River Levee (Olive Ave to Y Premier Engineering 12/20/00 FCDMC : 09/05/09 JTA Ave to Grand Ave.pdf
N 16 sheets File on CD

Grand Ave) Levee Monitoring

Flood Control Distirct of Maricopa County, Contract Leves Sirus Electronic New River Levee Bethany
NRO55 No. FDC 99-067, New River Levee (Bethnay Home ¥ Premier Engineering 12/20/00 FCDMC 2 09/05/09 JTA hm to Olive.pdf

: S 15 sheets File on CD
Rd to Olive Ave) Levee Monitoring
Construction Plans for New River Improvements As Built < Electronic New River Utility
% NBS/Lowery Engineers & %

NRO056 Utility Relocations, Olive Avenue to Grand Avenue, |10 sheets Planners November 1987 FCDMC File from | 09/23/09 [ FCDMC |Relocations Olive to Grand

Project No. FCD 88-2 Simular to NR53 FTP site Avenue.pdf

Plans for the Construction of New River - Grand New River-Grand Avenue

Avenue to Skunk Creek Including Paradise Shores, |As Built J2 Engineering and Electronic to Skunk Creek Including
NE0o) PCN 400 06 31, FCD Contract No. FCD 2004C014 |170 sheets Environmental Design Jantary:2005 | FUOME || o iony| 0200908 | I B e Shoresipdt

JE Fuller Hydrology/Geomorphology, Inc.
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New River Levee/Channel Assessment and Data Review Report
Maricopa County, Arizona

Exhibit 3: Flood Zone Limits

JE Fuller Hydrology & Geomorphology, Inc.
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New River Levee/Channel Assessment and Data Review Report
Maricopa County, Arizona

New River, Grand Avenue to Skunk Creek, Floodplain Work Map 1 of
J2 2005

JE Fuller Hydrology & Geomorphology, Inc.
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New River Levee/Channel Assessment and Data Review Report
Maricopa County, Arizona

Cross section Comparison from HEC-RAS
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New River Levee/Channel Assessment and Data Review Report
Maricopa County, Arizona

Profiles
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1. HEC-RAS Modeling

1.1 Updated Method Description

A HEC-RAS model was developed for hydraulic analysis (NewRiverChannel.prj) of the New
River Channel between Olive Avenue and 1350 feet north of Grand Avenue. The analysis was
completed using the U.S. Army Corps of Engineers HEC-RAS River Analysis System, Version
4.1.0 (January 2010). The subcritical steady-state flow regime option was selected. A hydraulic
profile was computed for the 100-year peak discharge and the results were used in the
evaluation of New River Channel.

1.2 HEC-RAS Model Development

New River was modeled using the steady-flow routine in HEC-RAS. For the purpose of this
evaluation, only an existing condition HEC-RAS model was created. To aid in HEC-RAS
modeling, ArcView procedures, tools and utilities were used to process field survey data and
incorporated into the HEC-RAS model.

Additional discussion pertaining to HEC-RAS model development is provided below. In
addition, HEC-RAS existing condition work maps are shown in Figure B-2, and Figure B-3
provided in Appendix B.4.

1.2.1 Steady Flow Data

The 100-year peak discharge of 41,000 cfs below the confluence with Skunk Creek was taken
from Table 3 in the Existing FEMA FIS dated September 30, 2005.

1.2.2 Boundary Conditions

The HEC-RAS starting downstream boundary condition for the 100-year discharge was taken
directly from cross section 213.7 of the HEC-2 model (NRO2B.dat) provided by FEMA under a
folder with LOMR designation 95-09-544P. The starting water surface elevation was converted
from NGVD29 to match project datum of NAVD88 as shown below. The conversion factor was
determined by comparing local benchmarks, survey control within the project area and the
datum shift using the American Vertical Datum Conversion Utility software. The final data shift
was determined to be equivalent to +1.85 feet or

1085.52 ft (NAVD 88) = 1083.67 ft (NGVD 29) + 1.85ft
(Project Datum) (NRO2B.out) (Vertical Datum Correction)

1.2.3 Flow Regime
A subcritical flow regime was used for HEC-RAS modeling per FEMA Standards.

1.2.4 Development of the Hydraulic Modeling Parameters

HEC-RAS modeling parameters were developed and incorporated into the current conditions
model. The following elements were developed:

Stream Centerline

The stream centerline was developed based upon the construction centerline for New
River Improvements, Grand Avenue to Olive Avenue (Corps 1992) and is located in the
approximate center if the channel. For the purpose of this evaluation, the stream
centerline was stationed based upon the centerline distance from Olive Avenue Bridge

JE Fuller Hydrology & Geomorphology, Inc. Page 1




Memorandum in Response to FEMA Comments
New River Levee/Channel Assessment and Data Review Report
Appendix B. Hydraulic Evaluation

upstream to the end of the levee approximately 1350 feet upstream of Grand Avenue.
The existing project model (NRO2B.dat) incorporated a conversion in station equation
. line in the Corps 1988 design plans (Appendix D).

Cross-Section Cut Lines

Based on the stream centerline and the placement of the first cross section upstream of
Olive Avenue, cross sections were placed approximately every 200 feet based upon the
field survey points. Cross section ground points were derived by a best fit cross section
line connecting ground points along the east and west bank of the new river. Survey
points were projected perpendicular to the cross section lines and then added to the
HEC-RAS model.

Bank Stations

Bank stations are located at the hinge point along the top of the soil cement bank
protection.

Flow Path Centerlines

Flow path centerlines are used to identify the hydraulic flow path in the left overbank,
main channel, and right overbank by identifying the center-of-mass of flow. Downstream
reach lengths are calculated for each cut line based on the distance between cut lines
along the flow path centerlines.

Cross-Sectional Roughness Coefficients

Roughness coefficients represent the resistance to flow in channels and overbank areas.
‘ HEC-RAS accounts for this roughness by use of the Manning’s “n” value. The “n” value
is determined from the values of the factors that affect the roughness, such as

vegetation type and density, bed material and channel irregularities.

Manning’'s “n” values were assigned to riverine areas having the same vegetation and
channel characteristics. These “n” values are shown schematically on Figure B-1,
provided in Appendix B.4.

Ineffective flow areas

Due to the channelized nature of this reach of New River ineffective areas were not
needed to remove area not expected to convey flow within the channel area or
upstream/downstream for the bridge crossings at Peoria or Grand Avenues. However,
ineffective flow areas were added at the bank stations for cross sections where the over
bank areas appeared to be lower than the calculated water surface elevation (without
levee analysis). These sections are listed in Table B-1.

JE Fuller Hydrology & Geomorphology, Inc. Page 2
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Table B-1: HEC-RAS Ineffective Areas

. HEC-RAS River | Ineffective area
Station East or West

215.38 East

215.26 East/West

215.22 East/West

215.18 East/West

215.14 East/West |
215.10 East/West ‘
215.07 East/West |

Note: East and West side of the New River Channel

1.3 Hydraulic Analysis Results

The results of the HEC-RAS model were used to assess whether this reach of the New River
acts as a channel or under a levee condition for the water surface elevation determined in the

HEC-RAS model.
In addition to the summary table below, Standard Table 1 results are located in Appendix B.3.
The HEC-RAS output report is included on the data disk in Appendix E. HEC-RAS cross-
sections plots are provided in Appendix B.2.
Table B-2: HEC-RAS Results for a New River
DMinimum MMinimum | Levee Condition
. HEC-RAS River | Water Surface Overbank Overbank Yes/No
Station Elevation (ft) Elevation East | Elevation West Side
(ft) (ft) East/West
358.25 1135.4 1136 1135.5 No
355.82 1134.69 1135.1 1135.03 No
353.37 1133.86 1134.61 1134.61 No
351.14 1133.25 1133.53 1132.52 (2)No
349.15 1132.67 1133.41 1133.975 No
347.48 1132.48 1143.3 1143.3 No
347.17 Bridge No
346.86 1131.29 1140.7 1140.7 No
346.02 Bridge No
345.28 1130.52 1140.7 1140.7 No
342.36 1129.7 1133.18 1131.74 No
340.52 1128.95 1133.14 1134 No
338.46 1128.29 1132.32 1133.75 No
336.44 1127.5 1132.62 1132.99 No
334.45 1126.94 1132.39 1132.69 No
332.37 1125.18 1131.85 11325 No
330.32 1124.47 1131.34 1132.23 No
327.82 1123.72 1129.74 1131.85 No
325.76 1122.95 1130.62 1130.82 No
. 323.71 1122.37 1129.89 1130.37 No
JE Fuller Hydrology & Geomorphology, Inc. Page 3
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DMinimum DMinimum Levee Condition
HEC-RAS River | Water Surface Overbank Overbank Yes/No
Station Elevation (ft) Elevation East | Elevation West Side
(ft) (ft) East/West
321.8 1121.87 ADOT Channel 1128.58 No
319.71 1121.48 1123.04 1125.42 No
317.61 1121.13 1122.06 1122.64 No
315.64 1120.68 1121.31 1120.75 No
313.61 1120.26 1120.11 1118.38 Yes/East/West
311.37 1120.02 1119.44 1116.15 Yes/East/West
309.1 1119.3 1118.02 1120.03 Yes/East
307.12 1118 1117.874 1119.616 Yes/East
305.38 1115.24 1124.91 1119.3 No
301.55 1113.89 1116.82 1118.69 No
299.49 1113.68 1117.72 1117.6 No
297.57 11125 1118.11 1114.6 No
295.53 1111.4 1117.36 1116.76 No
293.49 1109.86 1117.29 1117.3 No
291.72 1109.22 1116.23 1115.92 No
291.37 Bridge No
291.02 1108.54 1116.23 1115.92 No
289.18 1108.18 1114.72 1116.1 No
287.18 1107.61 1113.77 1113.25 No
285.26 1107.07 1113.33 1113.94 No
283.27 1106.5 1113.54 1113.51 No
281.22 1106.3 1112.83 1111.26 No
279.22 1105.71 1112.16 1110.62 No
277.26 1105.08 111147 1110.33 No
275.29 1104.54 1109.7 1109.81 No
273.36 1104.18 1108.31 1109.35 No
271.37 1103.73 1106.78 1109.01 No
269.52 1103.27 1106.74 1108.61 No
248.56 1102.4 1105.22 1108.03 No
246.62 1101.73 1105.03 1107.93 No
244.77 1100.72 1104.35 1108.02 No
242.79 1099.76 1105.78 1107.79 No
240.81 1095.62 1105.33 1106.61 No
238.9 1093.78 1104.95 1106.37 No
236.99 1094.09 1104.8 1104.95 No
235.1 1093.89 1103.61 1104.08 No
233.14 1093.46 1103.84 1103.84 No
231.18 1092.84 1102.5 1103.04 No
228.5 1092.11 1100.03 1102 No
226.62 1091.8 1099.33 1101.47 No
223.55 1090.9 1098.83 1100.58 No
221.39 1090.12 1097.83 1100.56 No
219.16 1089.6 1098.41 1099.7 No
JE Fuller Hydrology & Geomorphology, Inc. Page 4
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DMinimum DMinimum Levee Condition
HEC-RAS River | Water Surface Overbank Overbank Yes/No
Station Elevation (ft) Elevation East | Elevation West Side
(ft) (ft) East/West
217.06 1088.71 1097.16 1100.56 No
213.7 1085.52 1096.2 1098.77 No
Notes: 1. Minimum elevation from HEC-RAS Model.

2. Small ditch adjacent to toe of slope.

1.4 Summary

The results for the HEC-RAS floodplain modeling were utilized to evaluate segments of the New
River channel that may be in a levee condition. The floodplain within the New River channel
and areas in a levee condition are depicted on Figure B-2 and Figure B-3. For comparison,
the existing FEMA DFIRM is included in Appendix B.4

JE Fuller Hydrology & Geomorphology, Inc.
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B Hydraulic Data for Levee Freeboard Evaluation

B.1 Roughness Coefficient Estimation

B.2 Cross Section Plots
New River Channel HEC-RAS cross sections 213.7 to 358.25
(Only cross sections within the study reach were plotted)

B.3 HEC-RAS Summary Tables
Standard Table 1 for New River “without-levee” condition

*HEC-RAS Report (NewRiverChannel.pdf) on data disk in Appendix E

B.4 Figures

Figure B-2: HEC-RAS Manning’s n-Values
Figure B-3: HEC-RAS Work map (Sheet 1)
Figure B-4: HEC-RAS Work map (Sheet 2)
FEMA DFIRM (reduced to 11”x17”)

JE Fuller Hydrology & Geomorphology, Inc.
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B.1 Roughness Coefficient Estimation
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Project:

Stream: New River

Location: Maricopa County, Arizona

Photo NR_13

FCDMC 2007C051 Task #9

Soil Cement Banks

: Typical photo of Soil Cement Banks

Channel Conditions Manning's n Adjustment n Value
Concrete 0.012-0.018
Firm Soil 0.025-0.032
4 Coarse Sand 0.026-0.035
Rl e Gravel . 0.028-0.035 0.025
Cobble 0.030-0.050
Boulder 0.040-0.070
Smooth 0.000
Degree of Irregularity Minoe n, 0.001-0.005
: Moderate 0.006-0.010
Severe 0.011-0.020
Negligible 0.000-0.004
9 3 Minor 0.005-0.015
Effects of Obstruction ADhteGabIE n, 0.020-0.030
Severe 0.040-0.060
Small 0.002-0.010
Vivasbation Medium - 0.010-0.025
Large . 0.025-0.050
Very Large 0.050-0.100
Gradual 0.000
Variations in Channel Cross Section Occ. Alt. ny 0.001-0.005
Frequently Alt. 0.010-0.015
Intermediate Sum 0.025
Minor 1 1
Degree of Meandering Appreciable m 1.15
Severe 1.3
n=(ny*+n,+tn,tnytn,)m 0.025

Soil Cement Banks




‘ Project: FCDMC 2007C051 Task #9
Stream: New River
Location: Maricopa County, Arizona

Channel Conditions Manning's n Adjustment n Value
Concrete 0.012-0.018
Firm Soil 0.025-0.032
i Coarse Sand 0.026-0.035
Chisnnel Matgual Gravel ™ 0.028-0.035 0.03
Cobble 0.030-0.050
Boulder 0.040-0.070
Smooth 0.000
Degree of Irregularity Miroe n; (L0G1-0.005
: Moderate 0.006-0.010
Severe 0.011-0.020
Negligible 0.000-0.004
i . . Minor 0.005-0.015
Effects of Obstruction e n, 0.020.0.030
Severe 0.040-0.060
Small 0.002-0.010
Vegeation Medium . 0.010-0.025
Large ’ 0.025-0.050
Very Large 0.050-0.100
Gradual 0.000
Variations in Channel Cross Section Occ. Alt. ny 0.001-0.005
Frequently Alt. 0.010-0.015
Intermediate Sum 0.03
Minor 1 1
Degree of Meandering Appreciable m 1.15
Severe 1.3
0.030

‘ n=(ny*+n;+n,tnstnym

Low Flow Channel




Project: FCDMC 2007C051 Task #9

Stream: New River

Location: Maricopa County, Arizona

Photo NR_13

: Typical photo of Light Vegetation

Channel Conditions Manning's n Adjustment n Value
Concrete 0.012-0.018
Firm Soil 0.025-0.032
; Coarse Sand 0.026-0.035
e e Gravel i 0.0280.035 0.03
Cobble 0.030-0.050
Boulder 0.040-0.070
Smooth 0.000
Degree of Irregularity dilieio n, Q101,005
i Moderate 0.006-0.010
Severe 0.011-0.020
Negligible 0.000-0.004
. . i Minor 0.005-0.015
Effects of Obstruction Bopeecisbls n, 0.0200.030
Severe 0.040-0.060
Small 0.002-0.010 0.01
Yegelation Medium e 0.01 0-0.0%5
Large ; 0.025-0.050
Very Large 0.050-0.100
Gradual 0.000
Variations in Channel Cross Section Occ. Alt. n, 0.001-0.005
Frequently Alt. 0.010-0.015
Intermediate Sum 0.04
Minor 1 1
Degree of Meandering Appreciable m 1.15
Severe 1.3
n=(ny+n,+ny+n;+tny)m 0.040

Light Vegetation




. Project: FCDMC 2007C051 Task #9
Stream: New River
Location: Maricopa County, Arizona

Photo NR_35 : Typical photo of Medium Vegetation

Channel Conditions Manning's n Adjustment n Value
Concrete 0.012-0.018
Firm Soil 0.025-0.032
i Coarse Sand 0.026-0.035
Cheons! Matarial Gravel . 0.028-0.035 0.03
Cobble 0.030-0.050
Boulder 0.040-0.070
Smooth 0.000
Degree of Irregularity Mo n, IR
- Moderate 0.006-0.010
Severe 0.011-0.020
Negligible 0.000-0.004
: Minor 0.005-0.015
Effects of Obstruction Apprsizble n, 0.020-0.030
Severe 0.040-0.060
Small 0.002-0.010
Vegetsition Medium . 0.010-0.025 0.02
Large g 0.025-0.050
Very Large 0.050-0.100
Gradual 0.000
Variations in Channel Cross Section Occ. Alt. ny 0.001-0.005
Frequently Alt. 0.010-0.015
Intermediate Sum 0.05
Minor 1
Degree of Meandering Appreciable m 1.15
Severe 1.3
n=(ny*+n;+n,+tn;+ny)m 0.050

Medium Vegetation




. Project: FCDMC 2007C051 Task #9
Stream: New River
Location: Maricopa County, Arizona

Photo NR 10 : Typical photo of Heavy Vegetation

Channel Conditions Manning's n Adjustment n Value
Concrete 0.012-0.018
Firm Soil 0.025-0.032
” . Coarse Sand 0.026-0.035
Chas! Material Gravel n" 0.028-0.035 0.03
Cobble 0.030-0.050
Boulder 0.040-0.070
Smooth 0.000
Degree of Irregularity s n, (0010005
- Moderate 0.006-0.010
Severe 0.011-0.020
Negligible 0.000-0.004
. s 5 Minor 0.005-0.015
Effects of Obstruction e n, 0.020-0.030
Severe 0.040-0.060
Small 0.002-0.010
Veggtation Medium iy 0.010-0.025
Large 0.025-0.050 0.04
Very Large 0.050-0.100
Gradual 0.000
Variations in Channel Cross Section Occ. Alt. ny 0.001-0.005
Frequently Alt. 0.010-0.015
Intermediate Sum 0.07
Minor 1 1
Degree of Meandering _Appreciable m 1.15
Severe 1.3
n=(ny+n,+tn,+ns+tn,)m 0.070

Heavy Vegetation
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B.2 Cross Section Plots
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Response to FEMA Comments
New River Levee/Channel Assessment and Data Review Report
Appendix B. Hydraulic Evaluation

B.3 HEC-RAS Summary Tables

JE Fuller Hydrology & Geomorphology, Inc.




HEC-RAS Plan: NewRiver River: New River Reach: Reach Profile: 100YR

Standard Table 1

Reach River Sta Profle | QTotal | MinChEl | WS Elev | CritwsS | EGElev | EG Slope | VelChnl | FlowArea | TopWidth | Froude # Chl

{ R e e e e e R e =il
'Reach 458.94 100YR | 41000.00 1163.62 117655 117390 117850 0.003441 11.20 3659.12 378.03 0.63
'Reach 458.88 100YR 41000.00 1161.92 117295 117295 117678 0.009115 15.69 2612.31 340.34 1.00
‘Reach 458.81 100YR 41000.00 1160.12 1170.81 1168.33 117274 0.003619 1115 3677.31 401.04 0.65
'Reach 458.73 100YR 41000.00 1157.92 1169.55 116666 117134  0.003180 1074 3817.79 399.40 0.61
'Reach 458.66 100YR 41000.00 115712 116817 116536 117004  0.003311 10.96 3742.35 382.16 062
‘Reach 453.23 100YR 41000.00 1154.00 116590 116316 116825 0.002654 12.31 3330.96 308.20 066
‘Reach 1452.73 1100YR 41000.00 1154.00 116550 116325  1168.09 0.003069 12.91 3175.76 303.93 0.70
Reach 452.65 100YR 4100000 115500 116370, 116370  1167.89  0.006633 1642 249650 207.88 1.00
Reach 4525 100YR 4100000  1153.00 116182 116182 116606 0.006583 16.52 2482.35 291.34 1.00
'Reach 452.23 100YR 4100000  1144.00 116262 1154.21 116377 0.000758 859 477426 288.48 037
‘Reach 451.23 100YR 41000.00 1144.00 116256 115383 116369 0.000736 8.54 480003 28537 037
Reach 451.05 100YR 4100000 114400 116254 115414 116366  0.002331 851  4818.35 295.13 037
Reach 450.23 100YR 41000.00 114300  1162.39 115365 116349  0.001760 8.40 4878.86 299,66 037,
Reach 449.05 |100YR 41000.00 1143.00 116184 115433 116324  0.002633 951 431314 276.92 042
'Reach 446.87 100YR 41000.00 1142.00 116148 115372 116268 0.001903 8.80 4660.96 30352 0.40
'Reach 4416 1100YR 41000.00 1142.00 1159.45 115456 116134  0.003220 11.03 3716.20 310.06 054
'Reach 435.37 100YR 41000.00 1138.00 115870 115039 1159.84 0.001410 857 478565 301.81 038
'Reach 429.37 1100YR 4100000  1139.00 115792 114979 115903  0.001306 8.45 4849.85 310.50 0.38
'Reach 42417 {100YR 41000.00 1138.00 115720 114877 115827 0.001608 830  4940.62 312,57, 037
'Reach 418.97 1100YR 4100000  1138.00 115594 114929 115726  0.002340 922 444697 31154 043
'Reach 412.76 1100YR 41000.00 1137.00 1154.71 114803 115587 0.001945 8.64 4743.04 34243 041
'Reach 410.54 100YR 41000.00 1137.30 115279 114888 115522 0.002808 12.50 3279.55 254.37 061
Reach 410.02 Bridge

Reach 4095 100YR | 4100000 113697 115022 114851 115373 0.004784 1506 2723.34 244.41 0.79
Reach 406.5 100YR | 41000.00 1136.00 114989 114663 1151.84  0.002784 11.21 3650.02 345.71 061
Reach 4025 100YR 4100000  1136.00  1147.58 114590 115035 0.004593 13.35 3071.86 31897 0.76
'Reach 395.5 100YR 41000.00 1133.00 114587 114242 114766 0.002577 10.74 3817.72 354.31 058
'Reach 392 100YR | 4100000  1131.00 1145.41 114094 114678 0.001948 9.37 4377.32 387.49 0.49
'Reach 3885 100YR | 4100000 1131.00 114464 114045 114604  0.002259 9.50 4315.32 396.72 0.51
'Reach 13845 100YR 4100000 113050 114331 114005 114497  0.003060 10.34 3964.00 392.21 057
'Reach 379.75 100YR 41000.00 1129.00 114202 113855 114359  0.002703 10.07 4071.21 398.56 0.56
'Reach 376.75 100YR 4100000  1128.00 114114 113785 114270 0.003228 1003 4087.82 416.60 0.56
'Reach 373.75 100YR 41000.00 1127.00 114092 113607  1141.88  0.001516 7.88 5206.31 487.93 042
'Reach 37065 100YR 41000.00 1126.50 114039 113595 114140  0.001567 8.05 509378 495.37 0.44
'Reach 365.4 100YR 4100000 112550 113831 113582 114012 0.003524 1080 379660 41528 063
'Reach 358.25 100YR 41000.00 1123.00 113540 113304 113760  0.003569 11.90 344721 36025 0.67
'Reach 355.82 1100YR 4100000 112360 113469 113225 113687  0.003251 11.84 3461.61 347.90 066
'Reach 353.37 100YR | 41000.00 1122.97 113386 113137 113605 0.003379 11.88 3450.41 347.71 0.66
'Reach 351.14 100YR | 41000.00 1122.69 1133.25 1130.73 1135.29 0.003051 11.45 3584.45 37491 0.64




HEC-RAS Plan: NewRiver River: New River Reach: Reach Profile: 100YR (Continued)

Standard Table 1

Reach RiverSta | Profle | Q Total MinChEl | WS Elev | CrtWsS | EG Elev @ EG Slope | VelChnl | FlowArea | TopWidth | Froude # Chi
§ (cfs) e e e T e %
gReach 349.15 100YR 41000.00 1121.84 1132.67 1130.10 1134.67 0.003037 11.35 3611.96 971.61 0.64
jReach 1347.48 100YR | 41000400‘ 1120.50} 1132.48‘ 1128.60 1134.22‘ 0.001717 10.75_ 4024.44 363,04_ 0.55
/Reach 1347.17 | Bridge
|Reach 134686 100YR | 41000.00 1119.80 1131.29 1127.94 113310 0.002071 1081 3791.47 356.96 058
|Reach 1346.02 i Bridge ) ]
'Reach 134528 100YR 41000.00 1119.40 1130.52 1127.64 1132.63 0.002304 11.84 3652.04 356.88 0.63
|Reach 1342.36 '100YR © 41000.00 1117.94 1129.70 1126.22 1131.40 0.004938 10.48 3912.80 367.15 0.57
Reach 1340.52 |100YR 41000.00 1117.54 1128.95 112566  1130.70  0.003025 10.62 3861.57 367.94 0.58
/Reach 1338.46 100YR 41000.00 1116.94 112829 1124.84 1130.08 0.003013 10.72 3826.31 353.66 0.57
'Reach 336.44 100YR 41000.00 111644 1127.50 112432 112937 0.003907 10.97 3736.07 353.35 0.59
‘Reach 334.45 100YR ' B 41000.00 1114.94 1126.94 1123.18 1128.62 0.003172 10.41 3939.27 353.04 0.55
Reach 332.37 100YR 41000.00 111466 112518 112335 112762 0.006717 1253 3271.69 35181 0.72
Reach 330.32 100YR ~41000.00 1113.39 1124.47 1121.41 1126.40 0.004112 11.15 3677.58 352.44 0.61
Reach 1327.82 100YR 41000.00 1111.44 112372 1119.66 112532 0.003768 10.18. 4029.14 352.51 053
Reach 3325.76 | 100YR 41000.00 1110.68 1122.95 1119.06 1124.60 0.003316 10.29 3985.63 353.21 0.54
'Reach 32371 1100YR 41000.00 1109.45 1122.37 1118.06 112389 0.003199] 9.91 413852 355.34 0.51
|Reach 321.8 100YR 41000.00 1108.44 1121.87 1117.03 1123.29 0.002797 9.56 4289.80 347.70 0.48
'Reach 1319.71 1100YR 41000.00 1107.16 1121.48 1115.72 1122.69 0.002385 8.83 4642.62 356.38 0.43
|Reach 1317.61 i'lOOYR 41000.00 1106.13 1121-13 1114.60 1122.21 0.001844 8.34 4915.69 358.02 0.40
‘Reach 31564 '100YR 41000.00 1105.69 1120.68 111459 1121.83 0.001946 8.61 4764.32 358.52 0.42
|Reach 31361 100YR 41000.00 1105.85 1120.26 1114.46 1121.45 0.001742 8.77 467482 60339 0.43
Reach 311.37 100YR 41000.00 1105.00 112002, 111323 112103 0.001555 8.09 5067.67 604.50 0.38
Reach 309.1 100YR 41000.00 1104.50 1119.30 1113.28 1120.60 0.002057 9.15 4482.11 44637 0.44
Reach 307.12 100YR 41000.00‘ 1102,65‘ 1118A00v 1113.12‘ 1120.03‘ OAOO3163‘ 11.43 358727‘ 264.59 0.54
Reach 305.38 100YR 41000.00 1101.64 1115.24 1113.26 1119.05 0.007251 15.66 261853 209.00 078
Reach 1301.55 [100YR 41000.00 1098.19 1113.89 111085 1117.18 0.003044 14.55 2818.28 209.65 0.70
Reach 1299.49 100YR 41000.00 1097.94 1113.68 1108.71 1115.90 0.007989 11.95 3430.43 237.68 055
[Reach 129757 1100YR 41000.00 1097.49 1112.50 110820  1114.64 0.005287 11.74 3491.86 264.55 057
'Reach 295.53 {100YR 41000.00 1097.04 1111.40 1106.92 1113.43 0.006337 11.42 359166 27151 0.55
'Reach 293.49 100YR | 41000.00 1095.93 1100.86| 110587 111209 0.006675 11.97 3424.60 265.46 059
|Reach 1291.72 [100YR ~41000.00 1094.90 1109.22 1105.09 1111.30 0.002708 11.57 3544.77 27180 0.56
Reach 291.37 | Bridge _ | |
|Reach 291.02 100YR 41000.00 1094.90 1108.54 110509 111085  0.002982 12.20 3361.08 27175 061
Reach 289.18 100YR 41000.00 1095.06 1108.18 1104.09 1110.08 0.003130 11.08 370027 301.19 056
Reach 287.18 100YR 41000.00 1094.44‘ 1107.61 ‘ 1103'51 1109.40 0.003431 10.74 3818.64 320,32- 0.55
Reach 285.26 100YR 41000.00 1094.18 1107.07 1102.95 1108.78 0002716  10.49 3008.83 33062 0.54
Reach 283.27 100YR | 41000.00 1093.98| 110650 110271  1108.23 0.002885 10.55 3885.16 343.80 055
Reach |281.22 100YR 41000.00 1092.65 1106.30 1101.22 1107.63 0.001898 9.25 4430.72| 359.00 0.46
Reach 279.22 100YR 41000.00 1093.00 1105.71 1101.25 1107.17 0.002626 9.72 422011 359.74 0.50

2



HEC-RAS Plan: NewRiver River: New River Reach: Reach Profile: 100YR (Continued)

Standard Table 1

| _Reach | RiverSta Profile QTotal | MinChEl | WS Elev | CritwsS | EGElev | EG Slope | VelChnl | FlowArea | TopWidth | Froude # Chi
| R e e e e e R R e

Reach 277.26 100YR © 41000.00 1092.51 110508 110068 110656 0.003727 9.77 4196.71 360.11 0.50
'Reach 27529 100YR 41000.00 109157 110454  1099.64 1105.88 0.002832 9.32 4399.24 363.36 0.47
Reach 273.36 100YR 41000.00 1090.58 110418 1098.42 1105.33 0.002317 8.60 476806 37220 0.42
'Reach  [27137 100YR 41000.00 1089.81 110373 109740 110478 0.002991 8.20 499996 377.54. 0.40
Reach 269.52 100YR 41000.00 1089.13 110327 1096.88 1104.31 0.002139 8.19 5005.32 373.37 0.39
'Reach 24856 100YR 41000.00 1089.48 110240 1097.63 1103.71 0.003865 9.18 4464.89 37862 0.47
'Reach 246.62 1100YR ~41000.00 1088.75 1101.73 1097.17 1103.07 0.002768 9.32 4399.52* 379.96 0.48
Reach 24477 |100YR 41000.00 1088.28 i 11700472_ 1096.71 1102.42 0.004061 10.46 3918.01 336.19 0.54
Reach 1242.79 100YR ~41000.00 1087.64 1099.76 1095.97 1101.53 0.004925 10.68 3838.73 335.89 0.56
Reach 1240.81 ‘;100YR 41000.00 1087.17v 1095.62 1095.61 1099.62 0.017838 16.06 2552.71 ‘ 315.91 1.00
'Reach 2389 100YR 41000.00 1082.75 109378 1092.72 1096.94 0.009565 14.26 2875.44 315.38 0.83.
‘Reach 236.99 100YR 4100000 108108 109400  1089.47 109553 0.002745 963 425819 357.49 0.49
Reach 235.1 100YR 41000.00 1081.17 1093.89 1088.25 1094.91 0.002468 8.10 5060.86 416.49 0.41
"Reach 233.14 100YR 4100000 108067 109346  1087.48 109435 0.002882 7.55 5428.98 44336 0.38
Reach 23118 100YR 41000.00 1079.73 1092.84  1087.19 1093.81 0.002606 7.88 5205.94 430.90 040
|Reach.  “|2os5 | IMOOYR | 41000.00 1079.34 1092.11 1086.50 1093.07 0.002863 7.88 5200.93 432.53 0.40
Reach 1226.62 100YR 41000.00 1078.62 1091.80 1085.42 1092.57 0.002005 7.06 5807.94A 467.22 0.35
'Reach 22355 100YR 41000.00 1077.49 109090  1084.82 1091.91 0.002180 8.03 510776  398.77 0.40
'Reach  221.39 |100YR 41000.00 1077.54 1090.12 1085.03  1091.34 0.002902 8.86 4626.08 383.38 0.45
Reach 121916 100YR 41000.00 1076.01 1089.60  1083.93  1090.71 0.002482 8.46 4843.50 384.56 0.42
'Reach 217.06 100YR 41000.00 107575 1088.71 1083.75 1090.11 0.002966 953 4304.30 348 56 048
'Reach 21370 100YR 41000.00 1074.75 108552 108389 1088.60 0.008787 14.07 2913.47 284.26 077



Response to FEMA Comments
New River Levee/Channel Assessment and Data Review Report
Appendix B. Hydraulic Evaluation
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NOTES TO USERS

This map is for I Program. it does not
necessarily identify all areas subject to floocing, particularly from local drainage sources of
small size The community map repository should be consulted for possible updated or
additional flood hazard information

To obtain 0 Basa Flood Elevations (

floodways have been determined, usars are encouraged to consult the Fiood Profiles,

Floodway Data and/or Summary of Stiliwater Elevations tables contained within the Flood

Insurance Study (FIS) report that accompanies this FIRM. Users should be aware that BFEs

shown on foot sievations. These BFEs

fioad insurance rating purposes only and should not be used as the sole source of flood
n . flood slevation data presentad in the FIS report shouid be

utilized the FIRM for floodpiain

Coastal Base Flood Elevations shown on this map apply only landward of 0.0' Nationa!
Geodetic Vertical Datum of 1929 (NGVD 29). Users of this FIRM should be aware that
coastal flood elevations are aiso provided in the Summary of Stillwater Elevations table in the.
Flood Insurance Study report for this jurisdiction. Elevations shown in the Summary of
Stillwater Elevations table for floodplain

purposes when they are higher than the elevations shown on this FIRM

Boundaries of the floodways t o between
cross sections. The floodways were based on hydraulic considerations with regard to
requirements of the National Flood Insurance Program. Floodway widths and other pertinent

floodway data are provided in the Flood Insurance Study report for this jurisdiction

Certain areas notin Special Flood Hazard Areas may be protected by flood control
structures. Reler to Section 2.4 "Fiood Protection Measures” of the Flood Insurance Study
report for information on flood control structures for this jurisdiction

The projection used n the preparation of this map was Arizona Stafa Plane Zone 3176
(contral Arizona). Tha horizontal datum was NADS3, GRSA0 spheroid. Differances in datum,
spheroid, projection o State Plane zones used in the production of FIRMs for adjacent

may result in ional differences in dict
boundaries. These differences do not affect the accuracy of this FIRM

Flood elevations o this map are referenced o the National Geodetic Verticol Datum of 1929
These ©
the datum . For infe i between the National
Geodetic Variical Datum of 1929 and the North American Vertical Datum of 1988, visit the
National Geodetic Survey website at hitp./fwww.1gs.n08R.9cy of contact the Nationa!
Geodetic Survey at the following address

Spatial Reference System Division
National Geodatic Survay, NOAA
Sitver Spring Metro Center

1315 East-West Highway

Silver Spring, Maryland 20910
(310) 713-3191

To obtain current elevation, description, and/or location information for bench marks shown
on this map, Information
1 (301) 713-3242, or visit its website at hilp /Mww.0gS 1082 GOV

Base map information ol Base map
fiies were provided in digital format by Maricopa County. Orthophoto images were produced
ata scale of 1:6000 using HARN for conirol. Aerial pholography s dated December 2000 to
December 2002

‘This map reflects more detailed and up- stream channel than those
shown on the pravious FIRM for this jurisdiction. The floodplains and floodways that were
transterred from the previous FIRM may have been adjusted to conform 10 these new stream
channel configurations As a result, the Fiood Profiles and Fioodway Data tables in the Flood
Insurance Study report i
channe! distances that differ from what is shown on this map

Corporate limits shown on this map are based on the best dala availabie at the time of
publication B ch dueto "

after this map was published, map users should contact approptiate community officials to
verify curent corporate imi locations.

Please refer to the soparatoly printed Map Index for an overview map of the county showing
the layout of map panels; community map repository addresses: and a Listing of Communities
table containing National Flood Insurance Program dates for each community as well as &
fsting of the panels on which each community is locatad.

Contact the FEMA Map 1-800-358-9616 for

prod with this FIRM. Avaliabie products may include previously issued Lettors
of Map Change, a Flood Insurance Study report, and/or digital versions of this map. The
FEMA Map Service Center may aiso be reached by Fax at 1-800-358-0620 and its websie at
‘hito /v msc fema.gov/

f you have questions about this map o questions concerming the National Flood Insurance
P general, please call (1-877-335.2627) or visit the FEMA
website at hitp /fwww.(ema.gov/.

11218’ 45"
33'37'30"

JOINS PANEL 1606

City of El Mirage
040041

940000 FT-

33°33'46"
N218° 45"

¥ -
f.um:‘“ M
)b

1

S
¢ ¢ T o
; mlu.-ﬁ»".

AREASHOWN ON
A

I L‘_"‘_‘u;.'I%E)'; i;%a

il

£
ot g PEORIR
BT
E RS B
= xe DEANNE DR Baafiegie st 8 4]
borrnarss e e bR

12°15 00"

33'37°30"

337337 45"
112°15° 00"

LEGEND

SPECIAL FLOOD HAZARD AREAS SUBJECT TO INUNDATION BY
THE 1% ANNUAL CHANCE FLOOD

wn as tha base flood. is the

ul nading

cluds Zones A AE AH. AO, AR ATD. V

r-surtace elavation of 1he | % annual chanca

ZOMEA  No Base Flood Eevations determined

ZOME AE  Base Fiood Elevations dotermined

ZONEAH  Fiood dupihs of 1 1o 3 loet (usualiy aress of panding): Base Flood Eievatons
datermined

ZONEAO  Flood depihs of 1 10 3 foet (usaaly sheet flow o sloping lerain): average
Zanins delarmined. For aicss of Sltovia Ton locding. verociies it

ZONEAR  Spacial Fiood Hazarc Arsa formarly protected from the 1% annuat chance
fiood by 8 flooe control systemn that was. eni! or0 AR
indicatas that the former fiood conirol sysiem is baing (estored 1a provide
protection from the 1% anaual chance or greater flood.

ZONEASY  Aros Lo bs protected from 1% annual chance flood by a Federal flood
protoction system under construction. no Base Flood Elovations
determined

ZONEV  Coastal llood zane with veiocily hazard (wave action): ne Base Fiood
Elovatons dotormined

20MEVE  Coastalficod zone wilh valacity nazard (wave action). Base Flood
Elevaticn determined

., FLOODWAY AREAS IN ZONE AE

0cway 13 the channel of 3 strearr plus any adjacant fioodplai
xep: free of encroachmant 50 that the 1% annual chance oo car
sudstantial incrasses in flood heights

-n OTHER FLOCD AREAS

ZONEX  Areas of 0.2% anaual chancs flood: areas of 1% annual chance flood wilh
avecage depins of jess than 1 100t or with drainage areas Isss 1han 1 square
mile; and areas protecied by leveas from 1% anaual chance flood.

[ omensmens

ZOMEX  Areas datermined to be outside the 0.2% annual chance floodolain
ZONED  Aress in which flood hazards ars undetarmined bul possible

D (COASTAL BARRIER RESOURCES SYSTEM (CBRS) AREAS

D OTHERWISE PROTECTED AREAS (OPAs)

C3RS areas and OPAs s normally localed within o ad;acent to Special Flood Hazard Areas
1% annual chanca floadplain boundary
0.2% amnual chance flosdplain boundary
SOOI, Floodway boundary
Zoae O bouncary
CBRS ang OPA boundary
Boundary drviding Soecial Flood Hezard Area Zones 2ad

beandary dividing Special Flood Hazard Areas of ditferant
Base Flcod Blevation: velccites

Base Fiood Elovation e and value. elevation in loet*

o8 Base Flood Elevatian value whers uniform within zone.
i slecation in feat *

“ Refarenced o the National Geodetic Vertical Datur of 1920

®&—® Cross ssction line
@ 0O Tramsect ine

08" ‘41" jraphic coxdinates refecenced lo Ine North Amencan
1207708733 2541 md 1983 (RAD 83) Western Hemisphers

“7guE 1000-meter Universal Transvarse Morcator grid tick
aiues zone 12
5000-100t grid (ick valuss: Arizona State Plane

875000 FT coordinate system, central zone (FIPSZONE 3176)
NADB3 (Transverso Mercator)

Xx0V2313 Bench mark (ses explanation in Notes to Users saction
of thia FIRM panel)
. wms River Mile
MAP REPOSITORY

Rafer to Repositaries Listing 01 Map Index

EFFECTIVE DATE OF COUNTYWIDE
FLOOD INSURANCE RATE MAP

April 15,1988
EFFECTIVE DATE(S) OF REVISION(S) TO THIS PANEL
September 29, 1989, September 4, 1991, December 3, 1893, July 19, 2001

% cial Fiood coas.
to change zone dusignations. o add roads and road
samas, previously issued Letlars of Wap Revison, and 1o incorporate
oreviously issued Letiers of Map Amendment

Eor community map revision history prior ta cauntywide mapp
Community Map Hisiory fabie locatad in the Fiood Insurance Stuo
\urisdiction

Todetermine if flood insurance is

& in this community. contact your
‘agent or call the National ancs Program st 1-800-638-8620.

s BT

PANEL 1610J

FLOOD INSURANCE RATE MAP
MARICOPA COUNTY,
ARIZONA

AND INCORPORATED AREAS

PANEL 1610 OF 4350

(SEE AP INOEX FOR ARM PANEL LAYOUT)

Meticn % s The Mo M o bk shosd be
whan Slacing s GHATE 1he Commmity Nummiershoun

MAP NUMBER
04013C1610J
MAP REVISED

SEPTEMBER 30, 2005
Federal Emergency Management Agency

s







Memorandum in Response to FEMA Comments
New River Levee/Channel Assessment and Data Review Report

l Appendix C. Project Survey and Mapping

C. Project Survey and Mapping

JE Fuller Hydrology & Geomorphology, Inc.




Appendix C

New River Channel
Maricopa County, Arizona

Project Survey and Mapping

JE Fuller Hydrology & Geomorphology, Inc.




Response to FEMA Comments
New River Levee/Channel Assessment and Data Review Report
Appendix C. Project Survey and Mapping

Table of Contents

Section

1. Project Mapping.......osssssessnssspssase

List of Appendices

A. FEMA Review Comment Letter
Hydraulic Modeling

oW

Data on Disk

JE Fuller Hydrology & Geomorphology, Inc.

Page i




Response to FEMA Comments
New River Levee/Channel Assessment and Data Review Report
Appendix C. Project Survey and Mapping

1. Project Mapping

Three sources of topographic information were used to evaluate this segment of the New River
Levee/Channel.

1. Field survey data points were collected at 200 foot intervals along the New River starting
at the Olive Avenue Bridge ending approximately 1350 feet north of Grand Avenue.
Field survey data was collected at natural ground elevation in the left/right overbank near
existing Flood Control District of Maricopa County (FCDMC) right-of-way, left/right top of
levee, and left/right toe of levee (Appendix C.1).

e Horizontal Control: North American Datum 1983 (NAD 83)
e Vertical Control: National Geodetic Vertical Datum 1929 (NGVD 29) and North
American Vertical Datum 1988 (NAVD 88).

2. Field survey points collected for several low lying overbank areas and supplemental
survey at Peoria Avenue Bridge (Appendix C.2).

e Horizontal Control: North American Datum 1983 (NAD 83)
e Vertical Control: North American Vertical Datum 1988 (NAVD 88).

3. FCDMC-provided 2-foot contour data for the overall project limits within New River and
in the overbank areas. The contour data is depicted on Exhibit 3 in the Assessment
Report and on Figures in Appendix B. Digital data included an ESRI shape file
containing contours based on the following control:

e Horizontal Control: North American Datum 1927 (NAD 27)
e Vertical Control: National Geodetic Vertical Datum 1929 (NGVD 29).

A conversion to North American Vertical Datum 1988 (NAVD 88) from NGVD 29 was necessary
to compare historical elevation. The conversion factor was determined by comparing local
benchmarks, survey control within the project area and the datum shift using the American
Vertical Datum Conversion Utility software. The final data shift was determined to be equivalent
to -1.85 feet or

NGVD 29 = NAVD 88 — 1.85 feet.

Refer to additional survey electronic data included on data disk in the Appendix E.

JE Fuller Hydrology & Geomorphology, Inc. Page 1
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. C. Survey Reports

C.1  Premier Engineering Survey Report
C.2 Wilson & Company Survey Report
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C.1 Premier Engineering Survey Report

JE Fuller Hydrology & Geomorphology, Inc.




ENGINEERING CORPORATION

NEW RIVER LEVEE COORDINATE AND ELEVATION POINT LIST

HORIZONTAL DATUM:
ARIZONA STATE PLANE COORDINATE SYSTEM, NAD '83 SCALED BY A

COMBINED SCALE FACTOR OF 1.00016 ABOUT THE CARTESIAN ORIGIN
(NORTHING 0, EASTING 0).

VERTICAL DATUM:

NORTH AMERICAN VERTICAL DATUM 1988 (NAVD '88).

Project No. 2009028

6437 W. Chandler Blvd., Suite 1 « Chandler, AZ 85226 + (480) 829-6000 * Fax (480) 829-6016
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7979,1129.
6966,1129.
7007,1129.
2114,1130.
B157,1130.
1209,1122.
0528 ,1122.
8046,1121.
6685,1120.
8713,1120.
2198,1120.
3640,1120.
6086,1123.
14271123,
5025,1129.
7195 ,1131..
1068,1130.
6177 ,1125.
8900,1130.
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5988 ,NG_SPOT
6909,NG_SPOT

4566, PVMT_EDGE

3923, PVMT_BL

6540, TOP

1165, T0P

6928, PVMT_BL

8436, PVMT_EDGE
5013,WALL_RT NG_SPOT
4099, TOP

0796, PVMT_BL

1830, PVMT_EDGE
9640,WALL_RT NG_SPOT
2094 ,T0P

7036, PVMT_BL

0204, PVMT_EDGE

3250, TOP RET WALL
6134 ,WALL_RT NG_SPOT
2824 ,ToOP

7662, PVMT_BL

0661, PVMT_EDGE

5156, TOP RET WALL
2277 ,TOE RET WALL
0252 ,WALL_RT NG_SPOT
2141 ,WALL_RT NG_SPOT
2855, TOP HW
7331,SD_INV

1305, TOE RET WALL
1092,TOP RET WALL
6659, PVMT_EDGE

4939, PVYMT_BL

8694, TOP

0845, TOP

5815, PVMT_BL

7573, PVMT_EDGE

0447 ,TOP RET WALL
0766, TOE RET WALL
2139,WALL_RT NG_SPOT
9288, TOP HW

6834 ,SD_INV
8560,WALL_RT NG_SPOT
0696, TOE RET WALL_CL
4321, TOP RET WALL_CL
0330, PVMT_EDGE

7360, PVMT_BL

1753, T0P

5167, TOP

2117 ,PVMT_BL

3752 ,PVMT_EDGE
6369,NG_TOE
9506,WALL_RT NG_SPOT
0910,NG_FL
3549,SD_INV
4511,SD_INV
6857 ,SD_INV
8192 ,SD_INV
8793, TOP_HW
8713, TOP_HW
9248, TOE RET WALL
0041, TOP RET WALL
4464 , PVMT_EDGE

4222 ,WALL_RT NG_TOE
2670, PVMT_BL
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40130,941740.
40131,941825.
40132,941825.
40133,941823.
40134,941836.
40135,941833.
40136,941830.
40137,941823.
40138,941826.
40139,941830.
40140,941833.
40141,941836.
40142,941930.
40143,941932.
40144,941936.
40145,941950.
40146,942135.
40147,942126.
40148,942123.
40149,942121.
40150,942312.
40151,942313.
40152,942317.
40153,942323.
40154,942512.
40155,942508.
40156,942505.
40157,942503.
40158,942704.
40159,942704.
40160,942705.
40161,942699.
40162,942906.
40163, 942905.
40164,942905.
40165, 942905.
40166,943108.
40167,943108.
40168,943108.
40169,943113.
40170,943311.
40171,943311.
40172,943313.
40173,943320.
40174,943513.
40175,943514.
40176,943514.
40177,943514.
40178,943713.
40179,943714.
40180,943715.
40181,943728.
40182,943910.
40183,943911.
40184,943913.
40185,943918.
40186,943918.
40187,943918.
40188,943955.
40189,943955.
40190, 944099.
40191,944101.
40192,944106.
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5775,594117.
7862,594132.
9180,594132.
1074,594121.
4310,594126.
5275,594110.
4479,594122.
2665,594121.
8672,594122.
3396,594123.
5664,594124.
9615,594125.
9738,594185.
4404 ,594181.
4684,594171.
0735,594151.
3956,594217.
9216,594238.
5076,594248.
8548,594252.
7294,594320.
9608,594315.
0981,594305.
2591,594285.
9018,594353.
6760,594372.
4552,594382.
9989,594386.
3726,594418.
5864,594413.
0872,594403.
7482,594359.
6477,594359.
6355,594409.
4841,594419.
2572,594423.
3217,594429.
3739,594424.
2288,594414.
5828,594360.
8333,594434.
8688,594430.
2180,594420.
1976,594360.
7083,594360.
8645,594425.
5985,594435.
5807,594440.
7846,594432.
1502,594428.
0233,594417.
2987,594361.
7121,594456.
5315,594452.
8136,594442.
7223,594425.
5753,594424.
8896,594423.
8097,594447 .
8879,594446.
8562,594519.
7677 ,594515.
1925,594505.

8621,11.29,
3664,1131.
1835,1129.
5023,1125.
3735,1125.
0996,1121.,
3982,1120.
2730,1120.
3032,1121.
5509,1120.
7836,1121.,
9274,1120.
1861,1130.
11 27,4330,
5111,1130.
0241,1128.
3377,1130.
6077 ;1131
0397,1130.
2903,1130.
0135,1130.
5384,1131.
6881,1131.
1296,1130.
1778 ;1131
5148,1131.
22€6,1131.
7109,1131.
3098, 1131.
6939,1132.
4980,1132.
3543,1132.
7245,1132.
1287,1132.
1013,1132.
8136,1131.
8193 ,1132.,
4917,1132.
7301,1133.
3606,1132.
8880,1132.
124]1,1133.
1028,1133.
5780,1132.
9144,1133.
5509,1133.
7336,1133.
4189,1133.
9015, 1133.
1493,1133.
8474,1134.
4528,1135.
8744 ,1133.
6601,1134.
5915,1134.
0054,1133.
8220,1131.
3472,1132.
0524,1134.
4769,1132.
6306,1134.
0671,1135,
5972 ;1135.
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7812, TOP

1593, TOP RET WALL

5555, TOE RET WALL

4151, TOP HW
4161, TOP HW
1144 ,SD_FL
5278 ,SD_FL
9592 ,SD_INV
0887 ,SD_INV
9925, SD_INV
0141,SD_INV
9762,SD_INV
1172, TOP
7353, PVMT_BL
8557, PVMT_EDGE

5782 ,WALL_RT NG_TOE
3730,WALL_RT NG_SPOT
1048, PVMT_EDGE

9830, PVMT_BL

2936, TOP

7783,TOP

3436, PVMT_BL

4782, PVMT_EDGE
8225,WALL_RT NG_SPOT

24““
24"“
24"!!
24n||
24"”

8476, WALL_RT NG_SPOT
8666, PVMT_EDGE

7350, PVMT_BL

1003, TOP

5220,TOP

2381, PVMT_BL

3786, PVMT_EDGE
2338,WALL_RT NG_SPOT
5041,WALL_RT NG_SPOT
8033, PVMT_EDGE

6890, PVMT_BL
9875,TOP

3790, TOP

9893, PVMT_BL

1955, PVMT_BL
6885,WALL_RT NG_SPOT
6401, TOP

3351, PVMT_BL

4229, PVMT_EDGE

9938, WALL_RT NG_SPOT
7540, ,WALL_RT NG_SPOT
8754, PVMT_EDGE

7439, PVMT_BL

0159, TOP

2827 ,TOP

9965, PVMT_BL

1370, PVMT_EDGE

2348 ,WALL_RT NG_SPOT
4789, TOP

1012, PVMT_BL

2887, PVMT_EDGE

1043, TOP RET WALL
7364, TOE RET WALL
2519, TOP RET WALL FNC_CH
4727 ,TOP HW

1172 ,CONC BOTTOM
9536, TOP

6185, PVMT_BL

8197, PVMT_EDGE
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40193,944112.
40194,944112.
40195,944113.
40196,944239.
40197,944240.
40198,944247.
40199,943952.
40200,943952.
40201, 943905.
40202,943904.
40203,944092.
40204 ,944083.
40205,944221.
40206,944229.
40207,943713.
40208,943706.
40209,943516.
40210,943513.
40211,943310.
40212,943308.
40213,943102.
40214,943106.
40215,942904.
40216,942902.
40217,942703.
40218,942704.
40219,942483.
40220,942497.
40221,942306.
40222,942291.
40223,942102.
40224,942114.
40225,941924.
40226,941913.
40227 ,941826.
40228,941810.
40229,941734.
40230,941723.
40231,941662.
40232,941675.
40233,941545.
40234,941533.
40235,941340.
40236,941352.
40237,941226.
40238,941164.
40239,941148.
40240,940989.
40241,940971.
40242,940959.
40243,940772.
40244,940781.
40245,940583.
40246,940574.
40247,940385.
40248,940391.
40249,940221.
40250,940220.
40251,940043.
40252,940049.
40253,939958.
40254,939863.
40255,939853.
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5253,594493.
6824,594493.
2523,594491.
7478,594570.
9829,594564.
0428,594547.
1799,594465.
0748,594464.
6628,594487.
7580,594512.
7392,594535.
5038,594566.
8836,594622.
0496, 594589.
9299,594447 .
0480,594488.
1431,594493.
8762,594458.
8516,594452.
2649,594485.
4466,594478.
8541,594448.
4733,594443.
4575,594481.
9244,594478.
4382,594438.
9540,594448.
8637,594406.
3392,594339.
1418,594382.
0394,594323.
5984,594272.
4498 ,594206.
5831,594240.
8566,594159.
3765,594153.
8333,594139.
9056,594173.
8317,594102.
7743,594106.
3468,594073.
0030,594107.
9852,594045.
5971,594005.
3290,593950.
0276,593939.
8558,593979.
6529,593868.
3626,593870.
9868,593890.
8066,593831.
5522 ,593795.
2690,593735.
2067,593750.
9952,593654.
5253,593644.
6660,593545.
5501,593556.
2346,593496.
5807,593464.
0830,593407.
4390,593379.
3395,593400.

1920,1135.
1493,1134.
7742 ,1134.
3435,1136.
6794,1136.
7915, 1137.
0027,1131.
8369,1134.
5389,1118.
7974,1117.
5101, 1119,
5345, 1119
1712 ,1119.
1323,1118.
4733,1119.
1421,1118.
4833,1117.
2808,1116.
9227,1116.
5112,1116.
3339,1115.
9850,1115.
5072,1114.
0575,1115.
2304,1113.
4979,1113.
7077, 1112,
5441,1112.
6384,1112.
4586,1111.
5100, 1110.
1530,1111.
9952, 1110.
1380,1109.
3120,1119,
4506,1119.
6119,1109.
0819,1108.
2480,1118.
6622,1117.
6057,1107.
9650,1107.
6008,1107.
9275,1107
8992, 1115.
3931, 1107.
5438,1105.
4074,1113.
0091,1107.
9569, 1105.
7973, 1105,
0484,1106.
0517,1104.
2013,1103.
0290,1101.
7016,1102.
8188,1101.
6211,1101.
3614,1099.
3257,1098.
4531,1107.
1796,1099.
4963,1097.
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3890, TOP RET WALL
1041, TOE RET WALL
0569, CONC_SPOT FNC_CH
2118, T0OP
9987, PVMT_BL
5146, PVMT_EDGE
9320, CONC BOTTOM
4091, TOP Hw
2653, TOE
9365,NG_SPOT
5131, TOE
2151 ,NG_SPOT
7272 ,NG_SPOT
7854, TOE
9400, TOE
3211,NG_SPOT
0565,NG_SPOT
9396, TOE
4427 ,TOE
5816,NG_SPOT
6813 ,NG_SPOT
5600, TOE
6640, TOE
5880,NG_SPOT
3906,NG_SPOT
4979, TOE
1142 ,NG_SPOT
4909, TOE
5868, TOE
5568 ,NG_SPOT
4830,NG_SPOT
1874,TOE
3612, TOE
9260,NG_SPOT
3530, CONC BOTTOM
4525,CONC BOTTOM
6438, TOE
4080 ,NG_SPOT
0575,CONC BOTTOM
9684 ,CONC BOTTOM
9634, TOE
2924 ,NG_SPOT
6550,NG_SPOT
8169, TOE
0333, CONC BOTTOM
0140, TOE
8476 ,NG_SPOT
4128 ,CONC BOTTOM
0800, TOE
9011,NG_SPOT
2701 ,NG_SPOT
4672 ,TOE
3064, TOE
7445 ,NG_SPOT
6401,NG_SPOT
1286, TOE
4642 ,TOE
0440,NG_SPOT
3565,NG_SPOT
1907, TOE
0184 ,SD_INV 24""
0661, TOE
9434 ,NG_SPOT
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40256,939679.
40257,939669.
40260,939497.
40261,939497.
40262,939501.
40263,939501.
40264,939501.
40265,939503.
40266,939314.
40267,939311.
40268,939311.
40269,939307.
40270,939307.
40271,939123.
40272,939124.
40273,939129.
40274,939138.
40275,939147.
40276,939106.
40277,939106.
40278,939113.
40279,939113.
40280,939112.
40281,939112.
40282,939112.
40283,938942.
40284,938948.
40285,938951.
40286,938952.
40287,938762.
40288,938761.
40289,938759.
40290,938757.
40291,938755.
40292,938754.
40293,938563.
40294,938561.
40295,938564.
40296,938566.
40297,938571.
40298,938618.
40299,938394.
40300,938389.
40301,938387.
40302,938383.
40303,938382.
40304,938387.
40305,938370.
40306,938371.
40307,938375.
40308,938380.
40309,938389.
40310,938393.
40311,938185.
40312,938187.
40313,938192.
40314,938199.
40315,938014.
40316,938010.
40317,938005.
40318,938004.
40319,937823.
40320,937825.
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3919, 593298.
6369,593316.
4936,593221.
8826,593220.
1115,593209.
3979,593208.
3860,593208.
6712,593196.
7368,593135.
8402,593141.
5458,593142.
8695,593150.
2844,593152.
9836,593077.
5650,593075.
6222,593064.
4968,593054.
2604,593045.
6524,593069.
6831,593070.
9649,593047.
8978,593046.
8525,593049.
6259,593049.
1888,593049.
7583,592982.
7550,592962.
6124,592951.
3358,592949.
2518,592869.
4495,592871.
8419,592879.
6740,592891.
4560,592902.
6928,592906.
3541,592857.
0525,592859.
8493,592852.
7512,592842.
7660,592802.
0867,592866.
0174,592782.
1389,592780.
9632,592795-
3837,592794.
6972,592795.
1142,592797.
3002,592788.
9119,592785.
5081,592775.
2215,592762.
0707,592779.
6648,592781.
7506,592706.
3856,592703.
0447,592693.
3516,592677.
3829,592596.
1275,592606.
8141,592616.
0298,592620.
8580,592534.
5633,592529.

6520,1098.
3693,1097.
6496,1117.
1645,1117.
2687,1118.
3449,1118.
1354,1116.
3023,1117.
0904,1119.
6858,1118.
2404,1117.
8297 ,1117.
0914,1116.
1528,1116.
9037,1117.
(F37;0017,
7856,1115.
3990,1116.
9868,1116.
2294 ,1112.
3875,1116.
9988,1113.
0014,1116.
1509, 1138,
8571, L117 .
2735 L115
7154,1116.
1862,1116.
4489,1116.
4370,1113.
2161,1113 .
4269,1114.
7145,1115,
0161,1115.
7635,1114.
2417,1114.
9461,1110.
6728,1114.
2415,1114.
4894 ,1113.
1939, 1109.
1010,1114.
2425,1114.
7530,1114.
0466,1114.
B718,1111.
2999, 1111,
9224,1113.
0241,1114.
0293,1114.
9685 ,1113.
2673,;1111,
1063,1111.
8207,1113.
0396,1113.
2475,1113.
2337 ,JITL.
1613,1110.
6414,1113.
1996, 1113.
5830,1113.
1294,1113.
8744,1113.
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8196, TOE
4908 ,NG_SPOT
3112,TOP
9496, PVMT_BL
1847 ,PVMT_EDGE
7309, TOP RET WALL
7596, TOE RET WALL
2773, CURB_BC
5832, CURB_BC
8473, TOP RET WALL
5861, PVMT_EDGE
2975, PVMT_BL
8779, TOP
7681,TOP
1633, PVMT_BL
2856, PVMT_EDGE
2494 ,NG_TOE
4519, PVMT_EDGE
5796,TOP
6193,SD_INV 36""
8434, TOP HwW
0120,SD_INV 36""
5446, TOE RET WALL
1477 ,TOP RET WALL
9522, PVMT_EDGE
5918, TOP
4342, PYMT_EDGE
4693, PVMT_EDGE
1005, FNC_BARB NG_SPOT
2467 ,FNC_BARB NG_SPOT
2724 ,NG_TOE
8963 ,NG_TOP
4616, PVMT_EDGE
2892, PVMT_BL
7157 ,TOP
0965, TOP
5930,SD_INV 12""
8154, PVMT_BL
9305, PVMT_EDGE
9362 ,WALL_RT NG_SPOT
9092,SD_INV 12""
6447, PVMT_EDGE
5264, PVMT_EDGE
1563, TOP
1366, TOP
6567 ,CONC BOTTOM
6476,CONC BOTTOM
6776,TOP
1959, PVMT_BL
3409, PVMT_EDGE
5104 ,WALL_RT NG_SPOT
8045, CONC BOTTOM
8311,CONC BOTTOM
3515,ToP
9284, PVMT_BL
9861, PVYMT_EDGE
2632, FNC_WOOD NG_TOE
6232, FNC_WOOD NG_TOE
9182, PVMT_EDGE
7919, PVMT_BL
3134, T0P
0010, TOP
5855, PVMT_BL
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40321,937830.
40322,937834.
40323,937660.
40324,937652.
40325,937647.
40326,937645.
40327,937474.
40328,937477.
40329,937483.
40330,937496.
40331,937334.
40332,937323.
40333,937318.
40334,937312.
40335,937310.
40336,937139.
40337,937141.
40338,937145.
40339,937147.
40340,937163.
40341,936979.
40342,936972.
40343,936968.
40344,936964.
40345,936962.
40346,936779.
40347,936780.
40348,936784.
40349,936792.
40350, 936590.
40351,936591.
40352,936594.
40353,936596.
40354,936529.
40355,936529.
40356,936525.
40357,936524.
40358,936398.
40359,936398.
40360,936401.
40361,936403.
40362,936204.
40363,936205.
40364,936205.
40365,936206.
40366, 936007 .
40367,936008.
40368,936009.
40369, 936009.
40370,935811.
40371,935810.
40372,935809.
40373,935805.
40374,935613.
40375,935613.
40376,935612.
40377,935610.
40378,935413.
40379,935414.
40380,935415.
40381,935415.
40382,935219.
40383,935219.
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0488,592520.
5008,592511.
1528,592416.
7495,592430.
7520,592439.
2112,592443.
4845,592336.
2256,592332.
1540,592323.
6444 ,592309.
6416,592187.
4898,592202.
5454,592210.
8611,592219.
3910,592223.
2459,592127.
2060,592123.
5987,592114.
6779,592105.
0461,592076.
9488,591997.
3967,592018.
4399,592026.
2712,592035,
4957,592039.
2101,591965.
8383,591960.
4161,591950.
3793, 591927 .
8500,591908.
6086,591903.
2946,591893.
7615,591883.
5520,591873.
4338,591874.
0529,591890.
8557,591891.
0090, 591855.
9638,591851.
0954,591841.
9832,591829.
8936,591826.
0914,591822.
3106,591811.
1262 ,591792.
5336,591806.
0466,591824.
0915,591834.
7754,591838.
0361,591856.
9122,591852.
8296,591842.
9712,591824.
9340,591875.
6321,591870.
5348,591860.
9803,591843.
8362,591862.
2189,591878.
0856,591889.
2798,591893.
1090,591911.
0302,591906.

3887,1113.
5964,1110.
3241,1109.
0909, 1113.
1839,1113.
2739,1112.
2240,1112.
4358,1113.
7493,1113.
1665,1109.
4447 ,1109.
7945,1113.
8961,1113.
9562,1113.
4619,1112.
5735,1111.
53271112,
1228,1112.
3750,1112.
4804,1108.
5319,1108.
5768,1109.
1234,1109.
4806,1109.
9192,1108.
1416,1108.
9158,1109.
8189,1109.
8285,1107.
1315,1108.
5875,1108.
2233, 1109.
4524,1108.
4958,1106.
2543,1108.
0443,1108.
0232,1105.
5514,1107.
1540,1108.
1497,1108.
9838,1107.
6599,1107.
1376,1107.
6872,1107.
2028,1106.
0688,1106.
0043,1106.
3372,1106.
8246,1106.
9160,1105.
4523,1105.
3208,1106.
5739,1104.
2957,1104.
8477,1104.
2565,1104.
5785,1104.
1152,1103.
4823,1104.
1253,1103.
4682,1103.
4492,1102.
9298,1103.

88_PROJECT-PTS_100909. txt

6844, PVMT_EDGE
3275,FNC_WOOD NG_TOE
8134, FNC_WOOD NG_TOE
7849, PVMT_EDGE
5819, PVMT_BL
9945, TOP
9540, TOP
4354, PVMT_BL
5361, PVMT_EDGE
3538, FNC_WOOD NG_TOE
0131, FNC_WOOD NG_TOE
0315,NG_TOP
3478, PVMT_EDGE
1880, PVMT_BL
5969, TOP
5298, TOP
1259, PVMT_BL
1963, PVMT_EDGE
1164 ,NG_TOP
6059, FNC_WOOD NG_TOE
0270, FNC_WOOD NG_TOE
6781,NG_TOP
5807, PVMT_EDGE
4623, PVMT_BL
9618, TOP
5188, TOP
0398, PVMT_BL
1347 ,PVMT_EDGE
9350, FNC_WOOD NG_SPOT
3723,TOP
8975, PVMT_BL
0203, PVMT_EDGE
0172 ,WALL_RT NG_SPOT
4415,SD_INV 18""
8277 ,TOP HW
1920, TOP
9518,SD_INV 18""
9834, TOP
5572 ,PVMT_BL
7251, PVMT_EDGE
7938, FNC_WOOD NG_SPOT
1763, TOP
6480, PVYMT_BL
7889, PVMT_EDGE
6060, FNC_BARB NG_SPOT
3673 ,WALL_RT NG_SPOT
9758, PVMT_EDGE
8090, PYMT_BL
2701, T0P
3254, TOP
8961, PVMT_BL
0412 ,PVMT_EDGE
9471 ,WALL_RT NG_SPOT
2860, TOP
7930, PVMT_BL
9555, PVMT_EDGE
0777 ,FNC_BARB NG_TOE
9953, FNC_BARB NG_SPOT
1806, PVMT_EDGE
9973, PVMT_BL
3924 ,TOP
4907 ,TOP
0373, PVMT_BL
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40384,935217.
40385,935216.
40386,935017.
40387,935020.
40388,935019.
40389,935019.
40390,934820.
40391,934821.
40392,934824.
40393,934829.
40394,934630.
40395,934632.
40396,934636.
40397,934647 .
40398,934519.
40399,934510.
40400, 934508.
40401,934505.
40402,934504.
40403,934510.
40404,934508.
40405,934499.
40406,934492.
40407,934490.
40408,934493.
40409,934496.
40410, 934460.
40411,934463.
40412,934468.
40413,934480.
40414,934334.
40415,934324.
40416,934317.
40417,934314.
40418,934169.
40419,934173.
40420,934179.
40421,934165.
40422,934175.
40423,934046.
40424,934034.
40425,934028.
40426,934025.
40427 ,933858.
40428,933859.
40429,933863.
40430,933876.
40431,933768.
40432,933774.
40433,933767.
40434,933669.
40435,933641.
40436,933635.
40437,933581.
40438,933570.
40439,933773.
40440,933768.
40441,933764.
40442 ,933875.
40443,933832.
40444 ,934011.
40445,933992.
40446,934188.

9500, 592000

09028_NAVD-
6701,591896.
9660, 591880.
8629,591875.
2896, 591900.
5642,591910.
1754,591914.
7719,591873 .
6772,591869.
6754,591859.
0292,591840.
3709,591811.
1254,591807.
1560,591798.
2386,591778.
0363,591702.
7439,591717.
1520,591714.
0281,591712.
779,591712.
7130,591717.
3263,591719.
2734,591731.
9868,591726.
3769,591729.
2457,591732.
9313,591734.
4100,591699.
3682,591696.
5944 ,591687.
1829,591673.
0339,591539.
1033,591552.
4675,591559.
2772,591563.
9194,591429.
2163,591425.
6932,591418.
1265,591404.
7291,591392.
1159,.591272.
7229,591283.
1239,:591280.
0281,591294.
8324,591196.
9134,591192.
2465,591182.
6686,591129.
5682,591152.
7180,591129.
3593 ,591172.
7447,591118.
8101,591115.
7853,591130.
7445,591422.,
6462,591466.
0025,591493.
5151,591511.
2823,591519.
6405,591654.
4334,591694.
7091,591832.
2622,591850.

5873,1103.
7657, 1103
9945,1102.
2408,1102.
4583,1102.
5127,1101.,
1490,1100.
0238,1101.
2501, 1101.
9561,1101.
4842,1100.
4605,1100.
1727 ,1101..
3629,1100.
0084,1094.
0459,1094.
7595,1094.
4184,1094.
7666,1097.
4028,1097.
8907,1100.
4529,1100.
4173,1100.
4984,1093.
0416,1094.
6501,1094.
2642,1100.
0999,1100.
3362,1100.
0872,1100.
2960,1099.
3553,1100.
8409,1100.
0900, 1099.
1588,1099.
6767,1100.
3007,1100.
4664,1100.
1169,1099.
4645,1099.
1057,1099.
71701099,
0225,1099.
2766,1098.
1680,1098.
2523,1098.
8737,1098.
4734,1097.
5276,1097.
3545,1097.
5220,1097.
4161,1090.
3970,1090.
7346,1091.
4873,1091.
8295,1096.
8063,1097.
0807,1096.
6900, 1098.
0671,1097.
9548,1098.
2865,1098.
.4531,1098.
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2454, PVMT_EDGE
4441, FNC_BARB NG_SPOT
8638, FNC_BARB NG_SPOT
1612, PVMT_EDGE
0030, PVMT_BL
5290, TOP
8336, TOP
4045, PVMT_BL
5484, PVMT_EDGE
4737 ,WALL_RT NG_SPOT
4994, TOP
9284, PVMT_BL
1873, PVMT_EDGE
5790, FNC_WI NG_SPOT
8734 ,NG_FL
5526,SD_INV
3805, SD_INV
4872 ,SD_INV
7083, TOP HW
6668, TOP HW
9350, PVMT_EDGE
3380, TOP
2612, TOP
9467 ,SD_INV 30""
1271,SD_INV 30""
0937,SD_INV 30""
1286, TOP
7280, PVMT_BL
8272 ,PVMT_EDGE
5618, FNC_BARB NG_SPOT
6999, FNC_BARB NG_SPOT
5646, PVMT_EDGE
4104, PVMT_BL
8572,TOP
5002, TOP
0630, PVMT_BL
1879, PVMT_EDGE
0791, PVMT_EDGE
4408, FNC_BARB NG_SPOT
3945, FNC_BARB NG_SPOT
5435, PVMT_EDGE
5979, PVMT_BL
0793, TOP
4704, TOP
9673, PVMT_BL
8707, PVMT_EDGE
7653, FNC_BARB NG_SPOT
2438, PVMT_EDGE
7476, PVMT_EDGE
1183, TOP
4415 ,NG_TOP
9350, NG_TOE
7208, TOP
9689, TOP
3266,NG_SPOT
2486, TOP
7991 ,NG_TOP
2014 ,NG_TOE
1751, TOP
1629,NG_SPOT
4050, TOP
4892 ,FNC_CH NG_SPOT
7833, TOP
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40447,934169.
40448,934211.
40449,934225.
40450,934212.
40451,934240.
40452,934377.
40453,934358.
40454,934524.
40455,934543.
40456,934709.
40457,934703.
40458,934898.
40459,934898.
40460,935051.
40461,935051.
40462,935234.
40463,935235.
40464,935424.
40465,935426.
40466,935511.
40467,935492.
40468,935506.
40469,935525.
40470,935603.
40471,935608.
40472 ,935609.
40473,935783.
40474,935772.
40475,935953.
40476,935959.
40477,936133.
40478,936142.
40479,936335.
40480,936327.
40481,936459.
40482,936439.
40483,936458.
40484,936477.
40485,936517.
40486,936490.
40487,936650.
40488,936684.
40489,936857.
40490,936819.
40491,937031.
40492,937025.
40493,937020.
40494,937016.
40495,937159.
40496,937175.
40497,937181.
40498,937188.
40499, 937350.
40500,937335.
40501,937325.
40502,937294.
40503,937514.
40504,937508.
40505,937492.
40506,937667.
40507,937678.
40508,937683.
40509,937860.
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0285,592022.
0639,592017.
5699,592026.
0852,592045.
3663,592039.
0019,592142.
8216,592165.
1747,592290.
4363,592268.
3550,592345.
1850, 592383.
6285,592362.
2443 ,592385.
7445,592362.
8167,592387.
1103,592390.
7597 ,592362.
6444 ,592360.
6352,592392.
2607,592364.
5078,592350.
3459,592345.
3468,592342.
2135,582315;
7359,592327 .
7497,592330.
6091,592276.
7597,592255,
8491,592188.
3001,592226.
2826,592216.
2620,592178.
4203,592201.
7672,592240.
4598,592269.
6806,592227.
1458,592232.
1810,592240.
7376,592254.
9559,592309.
8749,592414.
1292,592345.
3085,592417.
4672,592476.
4702,592504.
0594,592517.
8189,592527.
0056,592552.
9730,592638.
5249,592618.
0470,592608.
0029,592600.
6098,592707.
7608,592735.
5154,592749.
0221,592786.
3231,592800.
9748,592811.
6442,592843.
5504,592921.
6067,592898.
5105,592884.
0739,592968.

6245,1097.
1766,1098.
2238,1096.
8801,1096.
5356,1098.
9552,1098.
5108,1098.
4252,1099.
3316,1099.
8874,1099.
0407,1099.
1419,1100.
7269,1100.
5118 ,1101.
9332 ,1101.
7372 ,1102.
5756,1102.
1663,1103.
9443,1104.
6746,1102.
1709,1103.
9896,1102.
0818,1103.
0114,1104.
3033,1104.
0282,1103.
3595,1104.
7856,1104.
1710,1105.
7782,1105.
7492,1105.
6999,1105.
9614,1105.
9994,1105.
8134,1104.
8617,1106.
1697,1104.
4066, 1106.
2370,1106.
7375,1104.
0194,1105.
9100, 1106.
4405,1106.
1797 ,1105.
5744,1112.
4999,1112.
6209,1106.
3985,1106.
8407,1107.
4759,1106.
8547,1112.
9181,1112.
4251,1112.
1838, 1112,
1983,1108.
9670,1107.
7244 ,1112.
0004,1112.
9974,1109.
5204,1111.
3024,1113.
3290,1113.
0188,1113.

8331, FNC_BARB
5310, TOP
9343, TOP

9152 ,NG_FL
7390, TOP
8545, TOP
8293, FNC_BARB
4644, FNC_BARB
2587 ,TOP
2959, TOP

4132 ,FNC_BARB
4630, TOP
0291, FNC_BARB
1996, TOP
0639, FNC_BARB
6041, FNC_BARB
3963, TOP
6283,TOP
2016, FNC_BARB
2431 ,NG_FL
4566, TOP
0018, T0OP
8457, TOP
6220, TOP

4543 ,NG_TOP

NG_SPOT

NG_SPOT
NG_SPOT
NG_SPOT
NG_SPOT

NG_SPOT
NG_SPOT

NG_SPOT

6083 ,WALL NG_TOE
8012 ,WALL NG_SPOT

8572,TOP
1686, TOP

2915,WALL NG_SPOT
3534 ,WALL NG_SPOT

3042, TOP
7803, TOP

7763 ,WALL NG_SPOT

6132 ,NG_FL
0492, TOP
0842, TOP
0200, TOP
1130, TOP
3523 ,NG_SPOT
0277 ,NG_SPOT
3444 ,TOP
8367, TOP
2188 ,NG_SPOT
4641, TOP
2512 ,NG_TOP
7364 ,NG_TOE

7541 ,WALL NG_SPOT
2294 ,WALL NG_SPOT

7783 ,NG_TOE
8346 ,NG_TOP
7980, TOP
6895, TOP
2374 ,NG_TOP
3061,NG_TOE
9813, FNC_CH
8822,TOP
8469 ,NG_TOP

NG_SPOT

6983 ,WALL NG_TOE
4689 ,WALL NG_TOE

1117 ,NG_TOP

0312,TOP

1364, TOP
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40510,937854.
40511,937842.
40512,938023.
40513,938029.
40514,938037.
40515,938229.
40516,938220.
40517,938418.
40518,938415.
40519,938407.
40520,938592.
40521,938599.
40522,938606.
40523,938792.
40524,938788.
40525,938780.
40526,938973.
40527,938963.
40528,939106.
40529,939106.
40530,939227.
40531,939219.
40532,939410.
40533,939415.
40534,939613.
40535,939606.
40536,939804.
40537,939796.
40538,939981.
40539,939996.
40540,940016.
40541,939991.
40542,939989.
40543,940188.
40544,940177.
40545,940164.
40546,940301.
40547,940289.
40548,940289.
40549,940434.
40550,940427 .
40551,940416.
40552,940405.
40553,940576.
40554,940565.
40555,940557.
40556,940532.
40557,940786.
40558,940780.
40559,940774.
40560,940756.
40561,941037.
40562,941032.
40563,941027.
40564,941014.
40565,941228.
40566,941222.
40567,941218.
40568,941202.
40569,941389.
40570,941409.
40571,941411.
40572,941416.
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7897,592977.
9576,592999.
2699,593079.
3677,593064.
3765,593050.
5618,593120.
2316,593152,
5316,593171
7153,593184.
9024,593204.
9488,593253.
4308,593227.
1903,593214.
0733,593261.
7279,593275-
1838,593304.
7445,593318.
3472,593363.
5011,593364.
9859,593385.
8215,593421.
9626,593437.
3321,5935186.
8331,593493.
8987,593546.
3871,593568.
8496,593596.
4473,593623.
2319,593647.
7382,593650.
3020,593659.
7485,593664.
7120,593670.
9299,593746.
4060, 593755.
8366,593760.
2217,593828.
7504,593838.
7069,593838.
5891,593941.
2066,593952.
0284,593966.
1905,593981.
3377,594058.
4533,594072.
3584,594087.
5940,594124.
9875,594180.
0420,594195.
8758,594210.
3281,594250.
3699,594270.
7925,594285.
7603,594299.
6048,594335.
0927,594336.
9422,594350.
2907,594366.
1422 ,594417.
7844,594474.
8310,594431.
8138,594417.
5168,594401.

8909,1113.
4572,1112.
2661,1112.
7014,1113.
7897,1113.
3356,1113.
2938,1113.

~1341,1113.

5174,1114.
0574,1113.
7828,1113.
8273,1114.
2483,1114.
1404, 1115.
5306,1115.
0162,1114.
1948,1115.
8158,1116.
1651,1116.
8559,1116.
3669,1117.
8680,1117.
7561,1117.
8476,1117.
2366,1117.
2959,1118.
6985,1118.
0216,1117.
8132,1118.
6259,1116.
2738,1119,
6717,1116.
9195,1116.
1340,1122.
1993 51121,
1040,1117.
4506,1124.
5734,1124.
7439,1125.
3099,1127.
5718,1127.
0873,1119.
3077,1118.
2937, 1127.
3472,1128.
9258,1119.
2555,1118.
4322,1128.
8573,1128.
0447,1121.
5769,1119.
5355 ;1129.
2766,1129.
3216,1121..
5533,1120.
7001,1129.
8575,1129.
1344,1122.
2612,1121.
8936,1122.
3022 ,1123.
1639,1129.
6623,1129.

1079,NG_TOP
1618 ,WALL NG_TOE
8263 ,WALL NG_TOE
6375,NG_TOP
3130, TOP
5833, TOP
5406 ,WALL NG_SPOT
9932, TOP
2670,NG_TOP
3327 ,WALL NG_TOE
7710,WALL NG_TOE
6081,NG_TOP
5393, TOP
1359, TOP
2435 ,NG_TOP
7187 ,WALL NG_TOE
8104, TOP
8735,NG_SPOT
6687, TOP
7377 ,NG_SPOT
0692, TOP
2932,FNC_BARB NG_SPOT
3637,FNC_BARB NG_SPOT
5756, TOP
7754,TOP
1175,FNC_WI
1432,7T0P
7202 ,FNC_CH
6165, TOP
0510, TOP
1009, TOP
4223 ,NG_FL
8245,FNC_CH NG_SPOT
2339, TOP
9669 ,NG_TOP
7209, FNC_CH
6377,TOP
9068 ,NG_SPOT
5420, TOP RET WALL
2104, T0P
2568 ,NG_TOP
7806,NG_TOE
9720 ,NG_SPOT
8886, TOP
0464 ,NG_TOP
7406 ,NG_TOE
0241,NG_SPOT
9179, TOP
9950,NG_TOP
1962 ,NG_TOE
4401,NG_SPOT
0120, TOP
1748 ,NG_TOP
9376,NG_TOE
1138,NG_SPOT
1614, TOP
5639,NG_TOP
0693 ,NG_TOE
3113 ,NG_SPOT
0605 ,NG_SPOT
2138 ,NG_TOE
6086,NG_TOP
4185, TOP
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40573,941612.
40574,941607.
40575,941605.
40576,941593.
40577 ,941698.
40578,941687.
40579,941676.
40580,941798.
40581,941823.
40582,941825.
40583,941944.
40584,941924.
40585,941969.
40586,941986.
40587,942187.
40588,942168.
40589,942375.
40590, 942391.
40591,942690.
40592,942690.
40593,942899.
40594,942897.
40595,943097.
40596,943098.
40597,943301.
40598,943299.
40599,943504.
40600, 943506.
40601,943703.
40602,943698.
40603,943867.
40604,943884.
40605, 944106.
40606, 944077 .
40607 ,944305.
40608,944299.
40609,944282.
40610,944280.
40611,944275.
40612,944447.
40613,944419.
40614,944602.
40615,944581.
40616,944568.
40617,944617.
40618,944634.
40619,944659.
40620,944863.
40621,944842.
40622,944813.
40623,944989.
40624,945019.
40625,945055.
40626,945124.
40627,945078.
40628,945051.
40629,945037.
40630, 945005.
40631,944984.
40632,945130.
40633,945144.
40634,945076.
40635,945062.

5295,594469
2376,594484

2458,594496.
7989,594535.
0057,594499.
9636,594529.
2706,594561.

6945,594602

3302,594530.
0876,594526.
4030,594585.
8182,594644,
5137,594662.
7372,594599.
6213,594669.
8084,594722.
4415,594797.
9906,594738.
7761,594786.
3414,594836.
5180,594790.

6130,594844

5636,594860.
8399,594795.
0651,594799.
6678,594857.
3875,594883.
4983,594804.
3566,594810.
5910,594865.
6492,594907.
4025,594835.
2779,594893.
9931 ,594951..
6960,594974.
8202,595017.

6114,595012

5258,595011.
3521, 595009,
5123,595032.
4920,595103.
0278,595215.
3843,595247.
6207,595268.
7979,595195.
2329,595149.
7972 ;595095
8485,595168.
9818,595220.
0035,595276.
7045,595384.
3094,595336.
1631,595262.
0122,595306.
5290,595373.
0557,595416.
4353,595444.
4153,595500.
8933,595522.,
9272,595294.
6273,595271.,
6723,595214.
8907,595250.
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9392, 1129
.3142,1129.
8771,1124.
7580,1123.
6475,1130.
9125,;1129.
5339,1129.
.0076,1114.
3967,1114.
4086,1114.
0176,1130.
8973,1129.
0067,1130.
6732,1130.
1961, 1130,
3782,1130.
9223,1129,
6194,1131.
0973 ,113]..
9549,1131.
7437 ,1132.
.1076,1131.
2501, 1132.
2314 ,9132.
7683,1132.
7669,1132.
5245,1132.
5426,1133.
6258,1133.
7185,1133.
5411,1133.,
6040,1133.
8590,1135.
5666,1135.
5215,1133 .,
6144 ,1133.
.5532,1140.
4510,1140.
8661,1142.
7765,1133.
4811,1133.
9980,1142.
1450,1134.
0082,1135.
2439,1142.
5491,1133.
4985,1134.
5651,1134.
4133,1134.
5098,1144.
9512,1149.
8011,1135.
0062,1135.
1248,1135.
1219,1135.
5889,1147.
2765,1148.,
8388,1136.
3253,1136,
5020,1124.
8027,1124.
2756,1123.
8391,1123.

6862 ,TOP
6893 ,NG_TOP
4126 ,NG_TOE
0412 ,NG_SPOT
0068, TOP
7273 ,NG_TOP
8562 ,NG_TOP
3023 ,NG_FL
5641,NG_FL
1184,T0OP
3290, TOP
8904 ,NG_TOP
6808 ,NG_SPOT
3918, TOP
7419,TOP
6207 ,NG_SPOT
7397 ,NG_SPOT
1381, TOP
4860, TOP
3399,NG_SPOT
0075, TOP
8513 ,NG_SPOT
3873 ,NG_SPOT
4740,TOP
8714,TOP
6217 ,NG_SPOT
3228,NG_SPOT
0057,TOP
3791, TOP
1434 ,NG_SPOT
1775,NG_SPOT
5266, TOP
9318, TOP
2051 ,NG_SPOT
6885, TOP
4229 ,NG_TOE
4072 ,NG_TOP
6282 ,RR_TOE
4086 ,RR_TOP
6211, TOP
4105 ,NG_SPOT
7856 ,NG_TOP
6244 ,NG_TOE
0953, FNC_CH
4902 ,NG_TOP
5346 ,NG_TOE
1453, TOP
6060, TOP
6237 ,NG_TOE
5712 ,NG_TOP
4409 ,NG_TOP
4739 ,NG_TOE
0354,TOP
1972, TOP
4090,NG_TOE
4706 ,NG_TOP
6681,NG_TOP
4526 ,NG_TOE
6769, FNC_CH
2109, TOE
5656 ,NG_SPOT
7520 ,NG_SPOT
5980, TOE
pPage 10
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40636,944869.
40637,944882.
40638,944663.
40639, 944677.
40640, 944454.
40641,944472.
40642,944335.
40643,944318.
40644,939493.
40645,939494.
40646,939292.
40647,939299.
40648,939115.
40649,939118.
40650,938934.
40651,938927.
40652,938739.
40653,938746.
40654,938560.
40655,938554.
40656,938351.
40657,938363.
40658,938176.
40659,938164.
40660, 937978.
40661,937994.
40662,937815.
40663,937801.
40664,937611.
40665,937628.
40666,937462.
40667,937442.
40668,937283.
40669,937300.
40670,937129.
40671,937111.
40672,936932.
40673,936952.
40674,936772.
40675,936764.
40676,936578.
40677,936586.
40678,936395.
40679,936392.
40680,936203.
40681,936203.
40682,936011.
40683, 936020.
40684,939130.
40685,939115.
40688,944114.
40689,944118.
40690,943889.
40691,943887.
40692,943704.
40693,943704.
40694,943503.
40695,943502.
40696,943302.
40697,943301.
40698,943099.
40699, 943100.
40700,943054.

09028_NAVD-88_PROJECT-PTS_100909. txt
8252,595154.
0072,595123.
9046,595083.
9407,595048.
6538,595011.
1880,594967.
1027,594902.
2206,594950.
4476,593241.
1501, 593255
1594 ,593192.
8039,593172.
2677,593116.
4859,593094.
8942,593001.
5666,593013.
4317,592971.
2377,592943.
2309,592877.
9980,592904.
3312,592837.
0125,592809.
6593,592726.
1421,592751.
1317,592664.
1224,592639.
0232,592552.
2155,592580.
1157,592487.
1770,592457.
3022,592356.
6530,592383.
3847,592270.
1789,592244.
0586,592147.
3554,592177.
6250,592081.
0790,592058.
5796,591984.
1050,592005.
2576,591.955.
8956,591926.
5584,591876.
9434,591904.
0435,591863.
6428,591847.
6091,591862.
1753,591873.
0892,593334.
3877,593362.
9315,594879.
2589,594856.
9132,594793.
7665,594821.
9244,594794.
5522,594767.
9270,594764.
3704,594787.
3096,594783.
5689,594753.
8375,594776.
9913,594753.
7398,594785.

8918,1122.
2790,11.23,
8685,1124.
23111123,
6097,1121.
787731123
1338,1121.
175051120,
8367,1097.
1975,1097.
7687,1095.
7964,1096.
8728,1096.
1417,1095.
0363,1096.
1896, 1095.
0736,1094.
1902,1095.
9373,1095.
8660,1094.
5663,1093.
1290,1094.
3811,1093.
3741,1092.
5554,1093.
1416,1093.
7860,1093.
3846,1092.
9238.,1092.
8283,1093.
4480,1091.
3603,1090.
4455,1090.
7972,1090.
8275,1090.
3575,1089.
9219,1089.
8077,1090.
2030,1090.
3029,1088.
9631,1088.
9855,1090.
7294,1089.
5150,1087.
6096,1087.
4592,1088.
1048,1086.
0211,1085.
9916,1096.
2870,1095.
0494,1120.
9745,1119.
8434,1118.
0384,1120.
7850,1119.
5438,1117.
3155 1117,
8546,1118.
0087,1117.
5378,1116.
6453,1115.
1057,1114.
3266,1122.

9838, TOE
1964 ,NG_SPOT
1978, TOE
4057 ,NG_SPOT
8375, TOE
1956,NG_SPOT
6335,NG_SPOT
3373, TOE
6509, TOE
0353,NG_SPOT
9311,NG_SPOT
1199, TOE
1811,NG_SPOT
7040, TOE 15_
1722, TOE
4761 ,NG_SPOT
4388 ,NG_SPOT
1185, TOE
1004, TOE
1843 ,NG_SPOT
9811,NG_SPOT
8695, TOE
6658, TOE
6544 ,NG_SPOT
0021,NG_SPOT
6880, TOE
6292, TOE
5068 ,NG_SPOT
2572 ,NG_SPOT
1809, TOE
5956, TOE
9996, NG_SPOT
0450,NG_SPOT
4527 ,TOE
1807, TOE
1336,NG_SPOT
4815 ,NG_SPOT
5121, TOE
0591, TOE
7462 ,NG_SPOT
2803,NG_SPOT
8186, TOE
1742 ,TOE
6366,NG_SPOT
1678 ,NG_SPOT
6867, TOE
3077, TOE
9929 ,NG_SPOT
0628 ,NG_SPOT
9019, TOE
7214,TOE
7294 ,NG_SPOT
8676,NG_SPOT
8680, TOE
2110,TOE
5364 ,NG_SPOT
0395, NG_SPOT
0255, TOE
5874, TOE
4423 ,NG_SPOT
9577 ,TOE
9425 ,NG_SPOT

0/S WEST

4774 ,SD_INV 24""
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40701,942900.
40702,942901.
40703,942694.
40704,942693.
40705,942399.
40706,942402.
40707,942209.
40708,942196.
40709,941996.
40710,942004.
40711,941828.
40712,941837.
40713,941622.
40714,941616.
40715,941424.
40716,941426.
40717,941242.
40718,941236.
40719,941042.
40720,941050.
40721,940808.
40722,940795.
40723,940609.
40724,940587.
40725,940591.
40726,940609.
40727 ,940449.
40728,940461.
40729,940320.
40730,940317.
40731,940330.
40732,940201.
40733,940214.
40734,940003.
40735,940009.
40736,939811.
40737,939822.
40738,939619.
40739,939616.
40740,939422.
40741,939423.
40742,939238.
40743,939233.
40744,939012.
40745,938977.
40746,938961.
40747 ,938800.
40748,938798.
40749,938611.
40750,938617.
40751,938424.
40752,938421.
40753,938240.
40754,938235.
40755,938046.
40756,938055.
40757,937878.
40758,937869.
40759,937691.
40760,937700.
40761,937534.
40762,937524.
40763,937364.

7283,593081

5303,593100.
7046,593033.
6807,593012.
7856,592933..
5304,592950.
3728,592865.
3036,592847.
1171,592764.
0433,592781.
8844,592688.

09028_NAVD-
3245,594772.
5434,594742.
4524,594746.
1832,594767.
1890,594717.
9530, 594697.
5528,594621.
4583,594648.
2826,594579.
5938,594552.
3450,594521.
2704,594498.
3625,594435.
8988,594446.
2272,594378.
6253,594366.
5504,594300.
5911,594312.
7940,594247.
7953,594228.
2753,594129.
7145,594157.
0523,594058.
7991,594042.
5517,594037.
4684,594012.
9676,593921.
1755,593908.
5810,593834.
5469,593811.
8427,593795.
0703,593727.
5187,593704.
0649,593632.
6821,593612.
5984,593576.
0383,593566.
1240,593499.
4265,593525.
1542,593474.
5206,593456.
0686,593385.
0210,593399.
5080,593322.
7598,593306.
8118,593287.
9605,593228.
4759,593240.
7878,593194.
3650,593176.
5296,593136.
3096, 593150.

9353, 1115,
2262,1115.
3848,1114.
0053,1113.
5406,1111.
5064,1111.
1390,1110.
9423,1111.
5335, 1109.
9701, 1109.
8165,1108.
1184,1108.
2303,1107.
2791, 1107,
9308,1106.
7402,1106.
6231,1105.
0293, 1105,
8540,1107.
3424,11<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>