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September 11, 2012 

The Honorable Max Wilson 
Chairman, Maricopa County Board of Supervisors 
301 West Jefferson Street, lOth Floor 
Phoenix,Junzona 85003 

Dear Chai.;u1an Wilson: 

U.S Department of Homeland Security 
FEMA Region IX 

1111 Broadway, Suite 1200 
Oakland, CA 94607-4052 

FJ!MA 

We are writing in response to a letter dated July 10, 2012, submitted by Mr. Timothy Phillips, 
ChiefEngineer 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 lD 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: 

• A report prepared byJE 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 technicai 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 (SFHAs) for the New River that maps the effects 
of the levee de-accreditation will be incJuded 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 conimunities to develop accurate flood hazard 
information, and make residents aware of the risks they face, the availability of flood insmance, 
and steps to lower their flood risk. 

Communities are encouraged to i,ncrease their floodplain management efforts and promote the 
purchase of flood insurance for all homes and bilsinesses 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 



The Honorable Ma.'X Wilson 
September 11 , 2012 
Page2of2 

design-level storm. Additionally, FEMA strongly recommends that Maticopa 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. 

Enclosures: 

Sincerely, 

Sally Ziolkowski, Director 
Mitigation Division 

• Requirements of 44 CFR65.10: Mapping of Areas Protected by Levee Systems 
• 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, FCDMC 
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 ofPemia 
Andrew Granger, Engineering Director, City of Peoria 
Jon T. Ahem, JE Fuller Hydrology & Geomorphology, Inc. 
Brian Cosson, AZ DWR. NFJP State Coordinator 
Senator Jo.n Kyl, State Office 
Senator John McCain, State Office 
Representative Trent Franks, District Office 
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Burton Charron, P .E., CFJ\·1 
Senior Civil Engineer, Engineering Department 
Cirr of Peoria 
9875 N. 85th Avenue 
Peoria, AZ 85345 

Subject: FEMA Certification for New ruver Levee I ChaJUlel, PAL ID#30 

Dear Mr. Charron: 

Tins letter is in response to our conYersation on September 26, 2011 to share with the City of 
Peoria the updated certification information for the New River Levee I Channel between Olive 
/\.Yenue and lj4 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 to FEl\iA that this particular 
channelization project, while it looks like a levee, actually functions as a channel with high banks 
and more than adeguate freeboard since it was constructed for the Standard Project Flood. 
Enclosed is a 3 ring notebook v.~th the reports and disk containing RAS models and PDF format 
file:; for the ~1ay 2011 comments report and the March 2010 original report. 

The Flood Zone Lirnits maps in Appendix 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 a new Zone A is 
owned by Desert Vista Place Prope;t}' 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 perfonned by FEMA Region IX, as 
you are aware from FEMA's contractor, l\ffiaker Corporation. It is important that the City 
understand that this information is pending FEMA's placement on Flood Insurance Rate Maps, 
Panel 04013C161Ql, and receipt of the official FEMA acceptance letter for tlus Levee / ChanneL 

l f you have questions concerning tills information, please can me at 602-506-4617. 

Sincerely, 

r~~ 
Frank Edward Brown, P .E., CFM 
Senior Civil Engineer, :Mitigation Planning & Technical Programs Braoch, 
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. Depmtment ofHomeland Security 
1111 Broadway, Suite 1200 

Oakland, CA 94607-4052 

RE: PAL ID #30, New River between Olive A venue and 1350 feet north of Grand A venue- Maricopa 
County, Arizona 

Dear Ms. Ziolkowski: 

This letter concerns the Provisionally Accredited Levee (PAL) agreement for a portion ofNew 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 cunent land 
uses within these new floodplains are vacant land, a paved street and a detention basin with a permanent 

water pool and; fu1the1more, 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 fmiher 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 I 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, 

·~-~(2_ 

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 
2. Flood Zone Limits Map from the Levee Certification Package, Figure B-2 
3. Parcel boundaries map for the West-side Low Area and East-side Low Area 
4. Description of Parcels Affected by Additional Zone A 
5. Computer Disk with above sheets plus GIS shapefiles with revised floodplains 

6. File Inventory List 

Cc: Robe1i 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 
Bmton Chanon, 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 10#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.sbx 

NewRiver_FP _FCDMC _proposed_Zones.shp 

NewRiver _FP _FCDMC _proposed_Zones.xml 

New River _FP _FCDMC _proposed_Zones.shx 

Folder: Floodplain Zones from Certification Report 

Sub-folder: not referenced in fetter, south of Figure B-2 

8.4 Figure_B-3 .pdf 

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

Background: refer to Jetter 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 04013Cl610J. and FIRM_pAN 04013C l685L (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 ofNew River 

1. The larger East Side Low Area floods arcels 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: N 142-52-002Z, 42-52-279, 42-52-002W and 42-52-2820. 
2. The smaller east side floods 1 parcel (the ADOT Channel), owned by the District (fee land), 

N 142-48-001B. 

West side ofNew River 

The West Side Low Area floods arce1s, owned by: 

a) LAND HOLDINGS LLC N 142-52-2860, Use Code Description 

MISCELLANEOUS COMMERCIAL and currently vacant land 
b) The DESERT VISTA PLACE PROPERTY OWNERS ASSOC ....,....N.._._1..,..42,...-'"'"52=---.,...28=-6=-B 

and (APN 142-52-277; Use code Description Open Space Area- Qualified, and 

currently used as a detention basin directly connected to New River. 

c) The DESERT VISTA PLACE PROPERTY OWNERS ASSOC, N 142-52-267, 

N 142-52-270 Use code Description Open Space Area- Qualified, and currently 
used as a paved street. 

d) the District (fee land) N 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: ru>N 142-52-00IK . 
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1. Introduction 

Memorandum in Response to FEMA Conunents 
New Ri ver Levee/Channe l Assessment and Data Review Report 

Maricopa County, Arizona 

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 jive 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 1 00-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 A venue. 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 A venue 
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 I was included. Please resubmit sheets 1-4 of the work map entitled "New River 
-Grand Avenue to Skunk Creek Project Number FCD2003COOJ, "prepared by the Flood Control 

JE Fuller Hydrology & Geomorphology, Inc. Page I 
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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" = 1 00' 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 (05-09-1 046R/07 -09-0425P) 
for FCD Project Number 2003C001 included in Appendix D. The Work maps are scaled to fit 
on ll x l7 inch paper. Four AutoCAD dxffiles 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 
prof essional 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 
A venue Bridge (See RLS-sealed Field Survey Report in Appendix C.2 and on the data disk in 
Appendix E). Peoria A venue 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 ofN 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 A venue to Skunk Creek and Paradise Shores, Design Report, (FCD 
• 2003C001) dated January 25, 2005 

IE Fuller Hydrology & Geo morphology, 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 

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

Maricopa County, Arizona 

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 ofthe 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, 11124/09, and 211711 1) in 
conjunction with delineating the aerial extent of theN 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 theN values used in the hydraulic studies noted above for the New River 
channel. The aerial extent of theN values is included as Figure B-1 in Appendix B. 

JE Fuller Hydrol ogy & Geo morphology, Inc. Page 3 
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Table 2-1: Summary of Hydraulic Model N values 

New River to Skunk Creek 

N values 
Design Report 

(FCD 2003COO 1) 
Existing Revised 

Overbanks Ob = 0.03 & 0.045 

Main MC = 0.030 Ex isting LF = 0.03 

Channel Small Veg. = 0.035 
Heavy Veg. = 0.06 

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

3. Conclusion 

New River to 
New River Channel 

Skunk Creek 
Current Conditions 

CLOMR/LOMR 
Model 

(FCD 2003C001) 
Overbank = 0.045 Overbank = 0.04 

LF = 0.03 Soi l Cement = 0.025 
Gab ions = 0.035 LF = 0 .03 
Existing Veg. LF = 0.06 Light Veg. = 0.04 
New Pole Plantings = 0.15 Med ium Veg. = 0.05 

Heavy Veg. = 0.07 

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 fie ld 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 Ful ler Hydrology & Geomorpho logy, Inc. Page4 
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Memorandum in Response to FEMA Comments 
New Ri ver Levee/Channel Assessment and Data Review Report 

Maricopa County, Arizona 

2. Limit of Study lines were added at three tributary channels. These channels are labeled 
on Figure B-2 as the ADOT Channel, Grand A venue 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. 

5. References 
1) Design Report for the New River Channelization, Bethany Home Road to Olive Avenue, 

(part ofLOMR 95 -09-544P), CVL, Ju ly 31 , 1992. 

2) FEMA comment letter dated September 17, 2010. 

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

4) New River Channelization, Grand Avenue to Skunk Creek, Conditional Letter of Map 
Revision Submittal, Teclmical Data Notebook, (FCD 2003C001) 12 Engineering, 
December 2004. 

5) 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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MandarNangare, P.E., CFM 
Flood Control District of Maricopa County 
2801 West Durango Street 
Phoenix, Arizona 85009 

September 17, 2010 

U.S. Department of Homeland Security 
lll I Broadway, Suite 1200 

Oakland, CA 94607-4052 

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 Sktmk Creek Project Number FCD2003COOI," 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 conect scale. The scale bar on sheet 1 indicates that the map scale is 
1 "= 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 A venue. 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 rep01t 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.cmtis@dhs.gov. 

Copies Furnished: 

Sincerely, 

Edward Curtis, P .E., CFM 
. Senior Engineer 
· Mitigation Division 

Tim Murphy, Flood Control District of Maricopa CountY · 
Burton Charron, Floodplain Manager, City of Peoria 
Raymond Lenaburg, Chief, Risk Analysis Branch, FEMA Region IX 
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1. Introduction 

1.1. Project Objectives 

ew Ri ver Levee/Channe l Assessment and Data Review Report 
Mari copa County, Arizona 

JE Fuller (JEF) has completed the review of available design data and hydraulic modeling 
information collected for the initial evaluation ofNew River Levee/Channel segment from Olive 
A venue to 1350 feet north of Grand A venue. 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 oftwo 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 I im its of the levees are Olive A venue and 1350 feet north of Grand A venue, 
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 fonn 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 ofUSACE 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 I 
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Project Name Project Limits 

Gi la River Basin, Phoen ix, This project includes 
Arizona and Vicinity (Including the bank protection 
New River) New Ri ver fro m Olive Avenue to 
Improvements, Grand Avenue approx imately 1350 
to Olive Avenue, Corps of feet north of Grand 
Engineers. (New River Avenue. 
Improvements, As-bui lt Grand 
Ave. to Olive Ave., 
Flood Control District of Segments of the New 
Mari copa County, New River River and Skunk 
& Skunk Creek Floodplain Creek 
De li neation Map 
Design Plans for New River Agua Fria River to 
Channelization, Bethany Home approx imate station 
Road to O li ve Avenue, by Coe 250+40, 3,600 feet 
& VanLoo, north of Oli ve 

Avenue 

Flood Control District Confluence with the 
Channel ization Project, Agua Fria Ri ver to 
Bethany Home Alignment to approximately 50 feet 
Grand A venue. downstream of Grand 
(Noted in HEC02 model title Avenue Bridge, at 
lines) cross section 344.9 
Flood Control Distri ct of 
Maricopa County, Plans for 
Construction of New Ri ver 
Grand A venue to Skunk Creek 

including Paradise Shores 

I - Reference des ignation used in thi s memorandum 

JE Fu ll e r Hydro logy & Geomorphology, Inc. 

• • New River Levee/Channel Assessment and Data Rev iew Report 
Maricopa County, Arizona 

Table 1: New River Design Plans and Floodplain Work Maps 

Timeline Reference ID General Notes Hydraulic Modeling Notes 
Notes Numbers 
'(Document 
Reference) 
Dated 1988 DACW09-88-ROOO I As Built plans fo r thi s 
(Corps 1988) segment of the New River 

Bank Projection 

Dated 1989 FCD 89-30 Floodplain Delineation 
(CVL 1989) Work Maps 

Dated 1992 Floodplain Delineation 
(CVL 1992) Work Maps, North of 

Ol ive Avenue (stat ion 
213+50) the channel was 
regraded and a grade 
control structure was 
added at station 238+69 

1995 LOMR 95-09-544P HEC-2 model collected HEC-2 model NR02B.dat 
(N R02B.dat) from FEMA 

Data received from the FEMA Library on (9/9/09) contained a I-I EC-2 model 
named NR02B.dat. This fi le was located under a folder labeled New River 95-
09-544?. 

Dated 2005 FCD 2004C0/4 These plans tie into the HEC-RAS model Des ign.prj 
(J2 2005). LOMR 07-09-0452P upstream li mits of the 

March 9, 2007 bank protection des igned Additional data received from the FEMA Library on 9/9/2009 contained 
by the Corps of Engineers hydraulic models from the LOMR (07-09-0452P) New River - Grand ro 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 fo lder Design extends from cross 
section 344 (1120 feet downstream of Grand Avenue) to approximate ly 6300 
feet upstream of Thunderbird Road. Th is 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 
li mits for the LOMR extend north from the upstream project limits, 
approximately I, I SO feet upstream of Grand Avenue. 

--
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EXHIBIT1 
HISTORICAL PROJECTS 
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NEW RIVER LEVEE 

MARICOPA COUNTY, 

ARIZONA 
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ew River Levee/Channel Assessment and Data Review Report 
Mari copa County, Ari zona 

3. Existing Survey and Field Conditions 

3.1. Existing Survey 

Two sources oftopographic information were used to evaluate thi s segment of the New River 
Levee/Channel. 

1. Fie ld survey data points were collected at 200 foot intervals along the New River starting 
at the Olive Avenue Bridge ending approximate ly 1350 feet north ofGrand Avenue. 
Field survey data was collected at natural ground e levation in the left/r ight overbank near 
existing Flood Contro l District of Maricopa County (FCDMC) right-of-way, left/right top 
of levee, and left/right toe of levee. 

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

2. 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: 

• Horizontal Control: North American Datum l 927 (NAD 27) 
• 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 (NA VD 88), a conversion to NGVD 29 was necessary to 
compare historical elevation. The conversion factor was determined by comparing loca l 
benchmarks, survey control within the project area and the datum shift using the American 
Vertical Datum Conversion Uti lity software. The final data shift was determined to be equivalent 
to -1.85 feet or 

NGVD 29 = NA VD 88 - 1.85 feet. 

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

JE Full er Hydrology & Geomorphology, Inc. Page 4 



• 

• 

• 

3.2. Field Conditions 

New River Levee/Channe l Assessment and Data Review Report 
Maricopa County, Ari zona 

The general fie ld visit, conducted on November 24, 2009, focused on apparent, surfi c ial 
levee/channel conditions. Observations from the visit indicate that the levee/channel is in overall 
satisfacto condition . 

Photo 1: Look ing east at tri butary entrance to 
New Ri ver (Approximate Channel Station 
356+60). 

Photo 3: Looking west a long tributaru channle 
north of Grand Avenue (A pproximate Channe l 
Stat ion 

Photo 5: Look ing Northwest at low spot in 
overbank (Approximate Channel Station 
309+00). 

JE Fuller Hydrology & Geomorphology, Inc. Page 5 

Photo 2 : Looking so uth at tr ibutary inl et to 
New Ri ver (Approx imate Channel Station 
348+44) . 

Photo 4: Looking south at New Ri ver Chan ne l 
(A pprox imate Channel Stati on 330+00). 

Photo 6: Looking North across top of channel 
at tributary inl et. (A pproximate Channe l 
Stati on 322+00) . 
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New River Levee/Channel Assessment and Data Review Report 
Maricopa County, Arizona 

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 ofHEC-2 cross section data and field surveyed points was conducted for thi s 
segment of the New River. Field survey sections located within 50 feet ofHEC-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 (NR02B.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 01 ive A venue to 1120 feet downstream of Grand A venue 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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SURVEYIHEC2 CROSS SECTIONS 
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5. Conclusion 

ew River Levee/Channel Assessment and Data Review Report 
Maricopa County, Arizona 

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 (NR02B.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 thi s segment of the New 
River from Olive Avenue to 1,350 feet notth of Grand Avenue the New River functions as a 
channel for the I 00-year water surface e levation except at locations noted below. 

Using the reported composite water surface elevation within the New River Levee/Channel, four 
areas show water surface elevat ions extending above adjacent ground e levations. 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 I 00-year floodplain e levation exceeds 
the adjacent ground elevation is at a loca lized depression a long the left (east) overbank at cross 
section 310. At this location, using topographic data di scussed in Section 3, a ponding area was 
delineated adjacent to the ex isting embankment. See Exhibit 3 in the Appendix. 

At this location, a search of the Maricopa County Assessors web site li sts 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 hi storical documentation and current survey and fie ld observations thi s 
segment of the New Ri ver should be remapped per Exhibit 3 located in the Appendix . 

JE Fuller Hydrology & Geomorphology, Inc. Page 8 
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Appendix 
• Data Collection Spreadsheet 
• Exhibit 3: Flood Zone Limits 

New River Levee/Channe l Assessment and Data Review Report 
Maricopa County, Ari zona 

• New River, Grand Avenue to Skunk Creek, Floodplain Work Map 1 of4. J2 2005 
• Cross section Comparison from HEC-RAS 
• Profiles 
• Parcels 
• CD with backup data 

o PDFs of plans outlined in Tab le I 
o Hydrau lic Models (NR02B.dat and Design.prj) 
o Survey Notes and electronic data 
o PDFs ofExhibits 1, 2 and 3 

JE Full er Hydrology & Geomorphology, Inc. 
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Abbrovi ation Description s-
ADEM =Arizona Deptartment of Emergency Management 
ADEQ "' Arizona Oeptartment or Environmental Q uality 
ADOT =Arizona Department of Transportation 
ADWR = Arizona Department of Water Resources 
ARIA = Arizooa Regional Image Archive 
FEMA = Federal Emergency Management Agency 
NRCS = Natural Resource Conservation Service 
USGS "' United States Geological Survey 

Project Document DOCUMENT 

Library Reference 
Title Description 

No. No. 

NR001 A371 .915S 
Flood-Plain Information Study for Maricopa County, 
Arizona, Vol. V New River Report 
Gila River Basin, New River and Phoenix City 

NR002 A650.702S Streams, Design Memorandum No. 2, Hydrology, 
Part 1 
New River and Phoenix City Streams, Arizona, 
Design Memorandum No. 2, Hydrology, Part 1 

NR003 A371 .607S 

Draft, New River and Phoenix City Streams, 

NR004 A371 .604S 
Arizona , Design Memorandum No. 3, General 
Design Memorandum - Phase I, Plan Formulation, 
Main Report 
New River and Phoenix City Streams, Arizona, 
Design Memorandum No. 3, General Design 

NR005 A371 .603S Memorandum - Phase I, Plan Formulation, 
Appendixes 

New River and Phoenix City Streams, Arizona, 

NR006 A371 .605S 
Design Memorandum No. 3, General Design 
Memorandum - Phase I, Plan Formulation, 
Supplement to Main Report, Correspondence 
Gila River Basin, New River and Phoenix City 
Streams, Arizona, Cave Buttes Dam (Including 

NR007 A350.602S Cave Creek to Peoria Avenue) Design 
Memorandum No. 3 General Design Memorandum-
Phase II Pro·ect OesiQn Part 1 
Gila River Basin, New River and Phoenix City 

NR008 A371 .614S 
Streams, Arizona, Addendum to Design 
Memorandum No. 3, General Design Memorandum 
Phase I, Plan Formulation 

NR009 A371 .609S 
New River and Phoenix City Streams, Arizona, 
OesiQn Memorandum No. 4, Overall Master Plan 
Final, New River Dam (Including New River to 
Skunk Creek) Design Memorandum No. 3, General 

NR010 A371.601S Design Memorandum Phase II, Project Design Part 
3 (Draft Version of Study in Box No. 03-01 3) 
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Author 

U. S. Corps of Engineers-COE 

U. S. Corps of Engineers-COE 

U. S. Corps of Engineers-COE 

U. S. Corps of Engineers-COE 

U. S. Corps of Engineers-COE 

U. S. Corps of Engineers-COE 

U. S. Corps of Engineers-COE 

U. S. Corps of Engineers-COE 

U. S. Corps of Engineers-COE 

U. S. Corps of Engineers-COE 
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Date Source 

1967 

1973 

1974 FCDMC 

1975 

1976 FCDMC 

1976 

1976 

1977 

1980 

1982 

• 
Flood Control District of Maricopa County 

Printed on 03/18/10 

TRACKING 

Format 
Date Collected 

File Name/Notes 
Collected By 

Electronic 
A371_ 607NewRiverPhoeni 

File Mark 
xCityStreamsArizonaDesig 

delivered on 
10/27/09 

Mayer 
nMemorandumNo_2Hydrol 

CD 
ogyPart1 _0ct_1974.pdf 

Electronic 
A371 _ 603NewRiverandPho 

File Mark 
enixCityStreams_Arizona_ 

delivered on 
10/27/09 

Mayer 
OesignMemorandumNo_3 

co GeneraiOesignMemorandu 
m Phase l.pdf 
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Abbreviation Doscriptions· 
ADEM =Arizona Oeptartment 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 Serv ice 
USG S = United States Geological Survey 

Project Document DOCUMENT 

Library Reference 
Title Description Author 

No. No. 

Gila River Basin, Phoenix, Arizona and Vicinity 
NR011 A371 .606S (Including New River) Hydrology Part 2, Design U. S. Corps of Engineers-COE 

Memorandum No. 2 

NR012 A371 .905 
New River, Skunk Creek , Agua Fria River Flood 

Willdan Assoc. 
Control Plan 

NR013 A371 .906 
New River, Skunk Creek , Agua Fria River Flood Flood Control District of 
Control Master Plan, Draft Maricopa County-FCD 
Specifications for New River Improvements 

NR014 A371 .503 
Maricopa County, Arizona 

U. S. Corps of Engineers-COE 

Final Sediment Transport Report for the New River 

NR01 5 A371 .912 
and Skunk Creek Simons, Li and Assoc. Inc. for 

U. S. Corps of Engineers-COE 

Flood Insurance Study, New River Below Skunk 

NR01 6 A371 .925 
Creek Maricopa County, Arizona (FIS) Coe and Van Loo Consult. Eng. 

Inc. 

Hydrology Update November 15, 1986 New River 

NR017 A371 .701 
Below Skunk Creek Maricopa County, Arizona (For Coe and Van Loo Consult. Eng . 
New River Flood Insurance Study) (FIS) Inc. 

NR018 A400.608S 
Hydraulic and Geotechnical Engineering Studies Dames and Moore; Ellis-Murphy 

Inc. 
Project Specifications and Contract Documents, 
New River Improvements - Utility Relocations, Olive 

NR019 A371 .505 Avenue to Grand Avenue NBS/Lowry Eng. and Planners 

New River Improvements Project Site, Landfill Camp Dresser and McKee Inc. 
NR020 A371 .940S Investigation Report for U. S. Corps of Engineers-

COE 
Proposed Channelization of the New River Between 

Western Technologies Inc. for 
NR021 A371 .602S Olive Avenue and Bethany Home Road , Soil-

Cement Mix Proportions 
Coe and Van Loo 

New River Channelization Bethany Home Road to 

NR022 A371 .918 
Olive Avenue (Western Technologies Report) Western Technologies Inc. for 

Coe and Van Loo Consult. Eng. 
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Date Source 

1982 

1982 

1983 

1984 FCDMC 

1985 FCD MC 

1986 

1986 

1987 

1988 FCDMC 

1988 

1988 

1989 

• 
Flood Contro l District of Maricopa County 

Printed on 03/18/1 0 

TRACKING 

Format 
Date Collected 

File Nama/Notes 
Collected By 

Mark Mayer Reviewed. Do 
not need document. 
Mark Mayer Reviewed . Do 
not need document. 

Electronic A371 _ 503Specificationsfor 
File 

09/28/09 
Mark NewRiverlmprovementsMa 

delivered on Mayer ricopaCounty _Arizona . pdf 
CD 

Electronic A371 _912FinaiSedimentTr 
File 

09/28/09 
Mark ansportReportfortheNewRiv 

delivered on Mayer erandSkunkCreek.pdf 
CD ! 

Mark Mayer Reviewed. 
Document probably not 
relevent or material out of 
date. 
Mark Mayer Reviewed. 
Document probably not 
relevent or material out of 
date. 

Electronic 
A371 _ 505ProjectSpecificati 

File Mark 
onsandContractOocuments 

delivered on 
09/28/09 

Mayer 
_ NewRiverl m provements _ 

CD 
UtilityRelocations_OiiveAv. 

ID<lf 

Mark Mayer Reviewed . 
Document probably not 
relevent or material out of 
date. 
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• • 
New River Levee/Channel 
Data Collection Summary 

Abbroviation Ooscrlptions -
ADEM = Arizona Oeptartment of Emergency Management 
ADEQ "' Arizona Deptartmen\ of Environmental Quality 
AOOT =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 

Library Reference 
Title Description Author 

No. No. 

NR023 A371 .927 
Evaluation of Landfills for the New River Project Western Technologies Inc. for 

Patel, Ash C. 
Specifications for New River Erosion Control and 

NR024 A371.506 
Esthetic Treatment Maricopa County, Arizona 

U. S. Corps of Engineers-COE 

Investigation of Alternatives and Mitigation Proposal 
Maricopa County Flood Control 

NR025 A371.910S for the New River Flood Control Project, Bethany 
District-FCD 

Home Road to Olive Avenue 
LOMR Submittal Package for the New River 

NR026 A371.401 
Channelization Bethany Home Road to Olive Coe and VanLoo Consult. Eng . 
Avenue Inc. 

Design Report for the New River Channelization, 

NR027 A371.608S 
Bethany Home Road to Olive Avenue Coe and VanLoo Consult. Eng . 

Inc. 

Construction Specifications for New River 
Channelization, Bethany Home Road to Olive 

NR028 A371.507S Avenue Coe and Van Loo Consult. Eng . 
Inc. 

Subsurface Assessment of the Banks of the New 
NR029 A371.926 River Between Bethany Home Road and Olive WT Environmental Consult. , Inc. 

Avenue, Glendale and Peoria, Arizona 

N R030 A371.936S 
New River Drop Structure, Technical Data on 

Wood, Patel and Assoc., Inc. 
Stepped Spillway 
Report for Geotechnical Engineering Services, New 

NR031 A37 1.917 
River Channelization, Grand Avenue to Greenway Thomas-Hartig and Assoc. Inc. 
Road , Peoria, Arizona for W ood, Patel and Assoc. Inc. 

New River from Grand Avenue to Greenway Road, 

NR032 A371 .941S 
Addendum #1 

Wood, Patel and Assoc., Inc. 

Construction Specifications for New River 

NR033 A371 .504 
Channelization Grand Avenue to Greenway Road 

Wood , Pate l and Assoc., Inc. 

JE Fuller Hydrology/Geomorphology, Inc. 
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Date Source 

1989 

1989 FCDMC 

1990 

1992 

1992 FCDMC 

1992 FCDMC 

1992 

1993 

1993 

1994 FCDMC 

1994 FCDMC 

• 
Flood Control District of Maricopa County 

Printed on 03/18/1 0 

TRACKING 

Format 
Date Collected 

File Name/Notes 
Collected By 

Mark Mayer Reviewed . Do 
not need document. 

Electronic A37 1_506Specificationsfor 
File 

09/28/09 
Mark NewRiverErosionControlan 

delivered on Mayer dEstheticTreatmentMaricop 
CD aCounty_ Arizona.pdf 

Mark Mayer Reviewed. 
Document probably not 
relevent or material out of 
date. 

Electronic A371_608DesignReportfort 
File 

10/27/09 
Mark heNewRiverChannelization 

delivered on Mayer BethanyHomeRoadtoOiive 
CD Avenue. pdf 

Electronic 
A371 _507ConstructionSpe 
cificationsforNewRiverChan 

File 
10/27/09 

Mark nelization_BethanyHomeRo 
delivered on Mayer adtoOiiveAvenue.pdf 

CD 

Mark Mayer Reviewed. Do 
not need document. 

Mark Mayer Reviewed. 
Document probably not 
relevent or material out of 
date. 

Electronic A371_ 941 NewRiverfromGr 
File 

10/27/09 
Mark andAvenuetoGreenwayRoa 

delivered on Mayer d_Addendum_ 1.pdf 
CD 

Electronic A371_504ConstructionSpe 
File 

09/28/09 
Mark cificationsforNewRiverChan 

delivered on Mayer nelizationGrandAvenuetoGr 
CD eenwayRoad.pdf 
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• • 
New River Levee/Channel 
Data Collection Summary 

Abbroviation Dosc: riptions-
ADEM = Arizona Deptartment of Emergency Management 
ADEQ =-Arizona Dcptartment of Environmental Quality 
AOOT = Arizona Department of Transportation 
AOWR = 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 

Library Reference 
Title Description Author 

No. No. 

New River from Grand Avenue to Greenway Road 

NR034 A371 .932 Wood , Patel and Assoc., Inc. 

Final Bridge Scour Assessment Reports for 16 
Maricopa County Bridges, Vol. II Structure Nos. 

NR035 A901 .929S 
9427 , 9588, 9999 , 8038, 7818, 9154 , 91 42, 7553 

Cannon and Assoc .. Inc. 
(Peoria, Olive over New River; Old US80 over 
Hassayampa; Rittenhouse, Haws, Power, Higley 
over Queen Creek; Deer Valley. 
Final Bridge Scour Assessment Reports for 16 
Maricopa County Bridges, Vol. I Structure Nos. 

NR036 A901 .928S 
9691, 8981 , 9301 , 9859, 9145, 7819, 8028, 8639 

Cannon and Assoc. 
(Bell , Olive, Glendale, Camelback, Indian School, 
MC 85 Bridges over Agua Fria; New River, 1-17 
over New River} 
Operation, Maintenance, Repair, Replacement, and 
Rehabilitation Manual, Phoenix, Arizona (Including 

NR037 A901 .942 New River) Maricopa County, Arizona (Dreamy U. S. Corps of Engineers-COE 
Draw, Cave Buttes Dam, Adobe Dam , ACDC, 
Cudia City, Cave Creek, Skunk Creek, Agua Fria) 

Candidate Assessment Report, New River Channel 

NR038 A371 .951S 
Improvement, Grand Avenue to Skunk Creek , 

Willdan 
Assignment No. 1, Final Revision June 2000 (CAR) 

Surveying for the Land Subsidence Evaluation of the 
Upper Agua Fria River Levees and for Levee 

NR039 603.056S 
Monitoring Camelback Ranch South Levee, 

Premier Eng . 
Camelback Ranch North Levee, Glendale Airport 
Levee, New River Levees, and for Skunk Creek 
Levee 
Levee Monitoring for New River Levees (Olive to 

NR040 A371.945S 
Grand), Assignment 1 

Premier Eng . 

NR041 A371 .944S 
Levee Monitoring for New River Levees (Bethany 

Premier Eng . Corp. 
Home to Olive) Assignment 1 
New River Channel Improvement, Grand Avenue to 

NR042 A371 .952S Skunk Creek, Addendum No. 1, Assignment No. 4 Willdan 
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Page 4 of 6 
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1994 FCDMC 

1996 

1996 

1997 FCDMC 

2000 

2000 FCDMC 

2000 FCDMC 

2000 

2001 

• 
Flood Control District of Maricopa County 

Printed on 03/18/1 0 
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TRACKING 

Format 
Date Collected 

File Name/Notes 
Collected By 

Electronic A371 _ 932NewRiverfromGr 
File 

09/28/09 
Mark andAvenuetoGreenwayRoa 

delivered on Mayer d. pdf 
CD 

A90 1_ 9420peration_ Maint 
Electronic enance _Repair_ Replaceme 

File 
09/28/09 

Mark ntandRehabilitationManual 
delivered on Mayer PhoenixArizona_ lncludingN 

CD .pdf 

603_056SurveyingfortheLa 
Electronic ndSubsidenceEvaluationoft 

File 
10/27/09 

Mark heUpperAguaFriaRiverLev 
delivered on Mayer eesandforLeveeMonitoring 

CD C.pdf 

Electronic A371 _945LeveeMonitoringf 
File 

10/27/09 
Mark orNewRiverLevees _Oliveto 

delivered on Mayer Grand _ Assignment1.pdf 
CD 
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• e 

New River Levee/Channel 
Data Collection Summary 

Abbroviation Ooscript ions-
ADEM = Arizona Oeptartment of Emergency Management 
AOEQ "" Arizona Deptartment of Environmental Qual ity 
ADOT = Arizona Department of Transportation 
AOWR = 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 

Library Reference 
Title Description Autho r 

No. No. 

Geotechnical Engineering Report , New River 
Ricker, Atkinson, McBee and 

NR043 A371 .960 
Channel Bank Protection, Grand Avenue to Skunk 

Assoc., Inc. for J2 Engineering 
Creek, Peoria, Arizona 

and Environmental Design 

New River Channelization , Grand Avenue to Skunk 
J2 Eng . and Environmental 

Creek, Conditional Letter of Map Revision 
NR044 A371 .963 

Submittal, Technical Data Notebook (CLOMR, 
Design; Wood, Patel and Assoc. 

TON) 
Inc. 

Phase I Environmental Site Assessment, New River 

NR045 A371 .965 
Bank Stabilization and Channelization Project, 

Kleinfelder, Inc. 
Peoria, Arizona 

New River Channel, Grand Avenue to Skunk Creek 
and Paradise Shores Design Report, Final Report 

J2 Engineering and 
NR046 A371 .611S 

Environmental Design 

New River Channelization, Grand Avenue to Skunk 
Flood Control District of 

NR047 A371 .964 
Creek, Letter of Map Revision Submittal (LOMR) 

Maricopa County-FCO for 
Submittal to FEMA 

Design Plans for New River Channelization, 
As-Bui lt (11/4/93) Coe and Van Loo Consult. Eng . 

NR048 Bethany Home Road to Olive Avenue 
45 sheets Inc. 

Contract FCO 91-36 
Supplamental Design Plans for New River 

NR049 
Channelization, Bethany Home road to Olive As-Built (3/12/93) Coe and VanLoo Consult. Eng . 
Avenue (99th Avenue Realigned) Contract FCO 91- 45 sheets Inc. 
36 
Gila River Basin, Phoenix, Arizona and Vicinity 

Landscape and Irrigation plans 
OACW09-90-

(Including New River), New River Erosion Control 
Record Drawing As Built 

NR050 
B0003 

and Esthetic Treatment, Grand Avenue to Olive 
1/17/91 

U. S. Corps of Engineers-COE 
Avenue 

22 sheets 

DACW09-88-
Gila River Basin, Phoenix, Arizona and Vicinity Record Drawing As Built 

N R051 
R0001 

(Including New River) , New River Improvements, 1990 U. S. Corps of Engineers-COE 
Grand Avenue to Olive Avenue 40 sheets 
Gila River Basin, Phoenix, Arizona and Vicin ity Record Drawing As Built 

NR052 
DACW09-88- (Including New River), New River Improvements, 1990 

U. S. Corps of Engineers-COE 
R0001 Grand Avenue to Olive Avenue 40 sheets 

Same as NR51 

JE Fuller Hydrology/Geomorphology, Inc. 
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Date Source 

2003 

2004 

2004 

2005 FCOMC 

2007 

December 1991 FCDMC 

April1989 FCOMC 

1989 FCDMC 

February 1988 FCOMC 

February 1989 FCDMC 

• 
Flood Control District of Maricopa County 

Printed on 03/18/10 

TRACKING 

Format 
Date Collected 

File Name/No tes 
Co llected By 

Mark Mayer Reviewed. 
Document probably not 
relevent or material out of 
date. 

Mark Mayer Reviewed. 
Document probably not 
relevent or material out of 
date. 

Electronic 
A371_611 NewRiverChanne 

File Mark 
I_ GrandAvenuetoSkunkCre 

10/27/09 ekandParadiseShoresDesi 
delivered on Mayer 

gnReport_FinaiReport.pdf 
CD 

Mark Mayer Reviewed. 
Document probably not 
relevent or material out of 
date. 

Electronic 
New River Channel ization 

File on CO 
09/05/09 JTA Bethany Hm to Olive 2.pdf 

New River Channelization 
Electronic 

09/05/09 JTA 
Bethany Hm to Olive 

File on CO multi.pdf 

New River Erosion Control 

Electronic 
and Esthetic Treatment.pdf 

File on CO 
09/05/09 JTA 

Electronic 
New River Improvements 

File on CD 
09/05/09 JTA Grand Avenue to O live 

Road.pdf 

Electronic 
New River Improvements 

File from 09/23/09 FCDMC 
Grand to Olive Avenue. pdf 

FTP site 
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New River Levee/Channel 
Data Collection Summarv 

Abbroviation Ooscrlptions-
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 

Library Reference 
Title Description Author 

No. No. 

Construction Plans for New River Improvements 
As Built 

NR053 
Utility Relocations, Olive Avenue to Grand Avenue, 

11 sheets 
NBS/Lowery Engineers & 

Project No. FCD 88-2 
Contains Extra Sheet (7 of 9) 

Planners 

Flood Control Distirct of Maricopa County, Contract 
Levee Survey 

NR054 No. FDC 99-067, New River Levee (Olive Ave to Premier Engineering 
Grand Ave) Levee Monitoring 

16 sheets 

Flooc Control Distirct of Maricopa County, Contract 
Levee Survey 

NR055 No. FDC 99-067, New River Levee (Bethnay Home Premier Engineering 
Rd to Olive Ave) Levee Monitorinq 

15 sheets 

Construction Plans for New River Improvements As Built 
NBS/Lowery Engineers & 

NR056 Utility Relocations , Olive Avenue to Grand Avenue, 10 sheets 
Project No. FCD 88-2 Simular to NR53 

Planners 

Plans for the Construction of New River - Grand 

NR057 
Avenue to Skunk Creek Including Paradise Shores, As Built J2 Eng ineering and 
PCN 400 06 31, FCD Contract No. FCD 2004C014 170 sheets Environmental Design 

JE Fuller Hydrology/Geomorphology, Inc. 
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Date Source 

November 1987 FCDMC 

12/20/00 FCDMC 

12/20/00 FCDMC 

November 1987 FCDMC 

January 2005 FCDMC 

• 
Flood Control District of Maricopa County 

Printed on 03/18/10 

TRACKING 

Format 
Date Collected 

File Name/Notes 
Collected By 

New River Improvements 
Electronic 

09/05/09 JTA 
Utility Relocations, Grand 

File on CD Avenue to Olive Avenue.pd 

Electronic 
New River Levee Olive 

09/05/09 JTA Ave to Grand Ave. pdf 
File on CD 

Electronic 
New River Levee Bethany 

09105109 JTA hm to Olive. pdf 
File on CD 

Electronic New River Utility 
File from 09/23/09 FCDMC Relocations Olive to Grand 
FTP site Avenue. pdf 

New River-Grand Avenue 
Electronic 

09/05/09 JTA 
to Skunk Creek Including 

File on CD Paradise Shores. pdf 
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Exhibit 3: Flood Zone Limits 
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EXHIB/T3 

FLOOD ZONE LIMITS 

Revised Floodplain 

Limit Of Study 

Hydraulic Model 
Cross Section Location 

Approximate Construction CL 

Levee [FEMA] 

JEF Additional Zone A 

City Boundary 

N 

A 
NEW RIVER LEVEE 

MARICOPA COUNTY, 

ARIZONA 
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New Ri ver Levee/Channel Assessment and Data Review Report 
Maricopa County, Ari zona 

New River, Grand Avenue to Skunk Creek, Floodplain Work Map 1 of 
J2 2005 
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Cross section Comparison from HEC-RAS 
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• 1. HEC-RAS Modeling 

1.1 Updated Method Description 
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A HEC-RAS model was developed for hydraulic analysis (NewRiverChannel.ptj) 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 201 0). The subcritical steady-state flow regime option was selected . A hydraulic 
profile was computed for the 1 00-year peak discharge and the results were used in the 
evaluation of New River Channel. 

1.2 HEC-RAS ModE~I 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 8.4. 

1.2.1 Steady Flow Data 

The 1 00-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 1 00-year discharge was taken 
directly from cross section 213.7 of the HEC-2 model (NR02B.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 

1 085.52 ft (NAVD 88) 
(Project Datum) 

1.2.3 Flow Regime 

= 1083.67 ft (NGVD 29) 
(NR02B.out) 

+ 1.85ft 
(Vertical Datum Correction) 

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 
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upstream to the end of the levee approximately 1350 feet upstream of Grand Avenue. 
The existing project model (NR02B.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 8.4. 

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 8-1: 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 W est s1de of the New R1ver 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 8.3. 
The HEC-RAS output report is included on the data disk in Appendix E. HEC-RAS cross
sections plots are provided in Appendix 8.2. 

Table 8-2: HEC-RAS Results for a New River 

11lMinimum 11lMinimum 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 Bridqe 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 1132.5 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 



• HEC-RAS River Water Surface 
Station Elevation (ft) 

321 .8 1121 .87 

319.71 1121.48 

317.61 1121 .13 

315.64 1120.68 

313.61 1120.26 

311 .37 1120.02 

309.1 1119.3 

307.12 1118 

305.38 1115.24 

301.55 1113.89 

299.49 1113.68 

297.57 1112.5 

295.53 1111.4 

293.49 1109.86 

291.72 1109.22 

291.37 Bridge 

291 .02 1108.54 

289.18 1108.18 

287.18 1107.61 

• 285.26 1107.07 

283.27 1106.5 

281 .22 1106.3 

279.22 1105.71 

277.26 1105.08 

275.29 1104.54 

273.36 1104.18 

271 .37 1103.73 

269.52 1103.27 

248.56 1102.4 

246.62 1101 .73 

244.77 1100.72 

242.79 1099.76 

240.81 1095.62 

238.9 1093.78 

236.99 1094.09 

235.1 1093.89 

233.14 1093.46 

231.18 1092.84 

228.5 1092.11 

226.62 1091 .8 

223.55 1090.9 

221 .39 1090.12 • 219.16 1089.6 
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11>Minimum fiTMinimum Levee Condition 
Overbank Overbank Yes/No 

Elevation East Elevation West Side 
(ft) (ft) East/West 

ADOT Channel 1128.58 No 

1123 04 1125.42 No 

1122.06 1122.64 No 

1121 .31 1120.75 No 

1120.11 1118.38 Yes/East/West 

1119.44 1116.15 Yes/East/West 

1118.02 1120.03 Yes/East 

1117.874 1119.616 Yes/East 

1124.91 1119.3 No 

1116.82 1118.69 No 

1117.72 1117.6 No 

1118.11 1114.6 No 

1117.36 1116.76 No 

1117.29 1117.3 No 

1116.23 1115.92 No 

No 

1116.23 1115.92 No 

1114.72 1116.1 No 

1113.77 1113.25 No 

1113.33 1113.94 No 

1113.54 1113.51 No 

1112.83 1111.26 No 

1112.16 1110.62 No 

1111.47 1110.33 No 

1109.7 1109.81 No 

1108.31 1109.35 No 

1106.78 1109.01 No 

1106.74 1108.61 No 

1105.22 1108.03 No 

1105.03 1107.93 No 

1104.35 1108.02 No 

1105.78 1107.79 No 

1105.33 1106.61 No 

1104.95 1106.37 No 

1104.8 1104.95 No 

1103.61 1104.08 No 

1103.84 1103.84 No 

1102.5 1103.04 No 

1100.03 1102 No 

1099.33 1101.47 No 

1098.83 1100.58 No 

1097.83 1100.56 No 

1098.41 1099.7 No 

Page 4 



• 

• 

• 

HEC-RAS River Water Surface 
Station Elevation (ft) 

217.06 1088.71 

213.7 1085.52 
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111Minimum 111Minimum Levee Condition 
Overbank Overbank Yes/No 

Elevation East Elevation West Side 
(ft) (ft) East/West 

1097.1 6 11 00.56 No 

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 floodpla in with in 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 8.4 
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8.1 Roughness Coefficient Estimation 

8.2 Cross Section Plots 

New River Channel HEC-RAS cross sections 213.7 to 358.25 

(Only cross sections within the study reach were plotted) 

8.3 HEC-RAS Summary Tables 

Standard Table 1 for New River "without-levee" condition 

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

8.4 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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8 .1 Roughness Coefficient Estimation 



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

Photo NR_ 13: Typical photo of Soil Cement Banks 

• Channel Conditions Manning's n Adjustment n Value 

Concrete 0.0 12-0.0 18 
Firm Soi l 0.025 -0.032 

Channel Materia l 
Coarse Sand 0.026-0.035 

Gravel 
nb 

0.028-0.035 0 .025 
Cobble 0.030-0.050 
Boulder 0.040-0.070 

Smooth 0.000 

Degree oflrregularity 
Minor 0.001 -0.005 

Moderate 
n, 

0.006-0 .0 I 0 

Severe 0.011-0.020 

Negligible 0.000-0.004 

Effects of Obstruction 
Minor 0.005-0.0 15 

Appreciab le 
n2 

0 .020-0.030 
Severe 0.040-0.060 

Small 0.002-0 .010 

Vegetat ion 
Medium 0.0 I 0-0.025 
Large 

nl 
0.025-0.050 

Very Large 0.050-0. 100 

Gradual 0.000 
Variations in Channel Cross Sect ion Occ. Ait. n4 0.00 1-0.005 

Frequently Alt. 0.0 I 0-0.015 

Intermediate Sum 0.025 

Minor I I 
Degree of Meandering Appreciab le m 1.15 

Severe 1.3 

• n=(nb +n 1+n2+n3+n4)m 0.025 

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

Photo NR _ 114 : Typical photo of Low F low Channel 

Channel Conditions Manning's n Adjustment 

Concrete 0.0 12-0.018 
Finn Soil 0.025-0.032 

Channel Material 
Coarse Sand 0 .026-0.035 

Gravel 
nb 

0.028-0.035 
Cobble 0.030-0.050 
Boulder 0.040-0.070 

Smooth 0.000 

Degree of Irregulari ty 
Minor 0.001-0.005 

Moderate 
n, 

0.006-0.0 I 0 
Severe 0.0 11-0.020 

Neg ligib le 0.000-0.004 

Effects of Obstruction 
Minor 0.005-0.015 

Appreciable 
n2 

0.020-0.030 
Severe 0.040-0.060 

Small 0.002-0.010 

Vegetation 
Medium 0.0 I 0-0.025 
Large 

n3 
0.025-0.050 

Very Large 0.050-0.100 

Gradual 0.000 
Variations in Channel Cross Section Occ. Alt. n4 0.00 1-0.005 

Frequently Alt. 0.0 I 0-0.015 

Intermediate Sum 

Minor I 
Degree of Meandering Appreciable m 1.15 

Severe 1.3 

n=(nb +n 1+n2+n3+n4)m 

n Value 

0.03 

0.03 

I 

0.030 

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

Photo NR_ l 3 : Typical photo of Light Vegetation 

Channel Conditions Manning's n Adjustment 

Concrete 0.0 12-0.018 
Firm Soi l 0.025-0 .032 

Channel Material 
Coarse Sand 0.026-0.035 

Grave l 
nb 

0.028-0.035 
Cobble 0.030-0.050 
Bou lder 0.040-0 .070 

Smooth 0.000 

Degree of Irregu larity 
Minor 0.001-0.005 

Moderate 
nl 

0.006-0.0 I 0 
Severe 0.011 -0.020 

Ne<>ligible 0.000-0.004 

Effects of Obstruction 
Minor 0.005-0.015 

Appreciable 
nl 

0.020-0.030 
Severe 0.040-0.060 

Small 0.002-0.010 

Vegetation 
Medium 0.0 I 0-0.025 
Large 

nJ 
0.025-0.050 

Very Large 0.050-0. 100 

Gradua l 0.000 
Variations in Channel Cross Section Occ. Alt. 114 0.00 1-0.005 

Frequent ly Alt. 0.0 I 0-0 .015 
Intermediate Sum 

Minor I 
Degree of Meandering Appreciab le m 1.15 

Severe 1.3 

n=(nb +n 1+n2+n3+n.)m 

n Value 

0.03 

0.0 1 

0.04 

I 

0.040 

Light Vegetation 



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

Photo NR_35: Typical photo of Medium V egetation 

• Channel Conditions Manning's n Adjustment n Value 

Concrete 0.012-0.018 

Firm Soil 0.025-0.032 

Channel Material 
Coarse Sand 0.026-0.035 

Gravel 
nb 

0.028-0.035 0.03 

Cobble 0 .030-0.050 

Boulder 0.040-0.070 

Smooth 0.000 

Degree of Irregul arity 
Minor 0.001 -0.005 

Moderate 
n, 

0.006-0.010 

Severe 0.011-0.020 

Negli gib le 0.000-0.004 

Effects of Obstruction 
Minor 0.005-0.015 

Appreciable 
n2 

0.020-0.030 

Severe 0.040-0.060 

Small 0.002-0.010 

Vegetation 
Medium 0.0 I 0-0.025 0.02 
Laroe 

n3 
0.025-0.050 

Very Large 0.050-0.100 

Gradual 0.000 
Variations in Channel Cross Section Occ. Alt. n4 0.001-0.005 

Frequently Alt. 0.0 I 0-0.015 

[ntennediate Sum 0.05 

Minor I I 

Degree of Meandering Appreciable m 1.15 
Severe 1.3 

• n=(nb +n, +n2+n3+n4)m 0.050 

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

Photo NR_ IO: Typical photo of Heavy Vegetation 

Channel Conditions Manning's n Adjustment 

Concrete 0.012-0.018 
Firm Soil 0.025-0.032 

Channel Material 
Coarse Sand 0.026-0.035 

Gravel 
nb 

0.028-0.035 
Cobble 0.030-0.050 
Boulder 0.040-0.070 

Smooth 0.000 

Degree of Irregularity 
Minor 0.00 l -0.005 

Moderate 
n, 

0.006-0.0 I 0 
Severe 0 .011-0.020 

Neglig ible 0.000-0.004 

Effects of Obstruction 
Minor 0.005-0.015 

Appreciable 
n2 

0.020-0.030 
Severe 0.040-0.060 

Small 0.002-0.0 I 0 

Vegetation 
Medium 0.0 l 0-0.025 
Large 

nJ 
0.025-0.050 

Very Large 0.050-0.100 

Gradual 0.000 
Variations in Channe l Cross Section Occ.Alt . n4 0.001-0.005 

Frequently Alt. 0.0 I 0-0.015 

Intermediate Sum 

Minor I 
Degree of Meandering Appreciable m 1.15 

Severe 1.3 

n=(nb +n ,+n2+n3+n4)m 

n Value 

0.03 

0.04 

0.07 

I 

O.o70 

Heavy Vegetation 
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8.2 Cross Section Plots 
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8.3 HEC-RAS Summary Tables 



• • • 
Standard Table 1 

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

Reach River Sta , Profile Q Total MinCh El W.S. Elev Grit W.S. E.G. Elev E.G. Slope 1 Vel Chnl Flow Area Top Width Fro.ude #Chi I 
(cfs) ... (ft) (ft) (ft) .. .. (ft) . (ft/ft) (ft/s) (sq ft) (ft ) I 

I:Reach 458.94 100YR 41000.00 1163.62 1176.55 1173.90 1178.50 0.003441 11 .20 3659.12 378.03 0.63 

Heach 458.88 100YR 41000.00 1161 .92 1172.95 1172.95 1176.78 0.009115 15.69 2612.31 340.34 1.00 

1-Reach 458.81 100YR 41000.00 1160.12 1170M - 1168.33 1172.74 0.003619 11 .15 3677:3-Jt-- 401 .04 0.65 

Reach 458.73 100YR 41000.00 1157.92 1169.55 1166.66 1171~·*-34 0.003180 10.74 3817.79 399.40 0.61 -+---·-- --
,Reach 458.66 100YR 41000.00 1157.12 1168.17 1165.36 1170.04 0.003311 10.96 3742.35 382.16 0.62 

I Reach 453.23 100YR ·-r-- 41000.00 1154.00 1165.90 1163.16 1168.25 0.002654 12.31 3330.96 308.20 1 0.66 

Reach 452.73 100YR 41000.00 1154.00 1165.50 1163.25 1168.09 0.003069 12.91 3175.76 303.93 0.70 

:::~~ ::~ .:5 ~~~~= :~~~~~- ~~:~~~ ~~:ffi- ~~:~ . ~~ ~ ~:~~: ~~~:::~ ~:;~ ~::~ . ~~ ~:~~: 1 * 
~:~~ ~ ::~~~ ~~~~= :~~~~~~ ~~::~~ ~~:~*~-- ~~:;!~ ~~:~~~ ~~~~~~: ::: :~~~ ~: ~::;~ ~ . ~~ 
Reach 451 .05 100YR 41000.00 1144.00 1162.54 1154.14 1163.66 0.002331 8.51 4818.35 295.13 0.37 

-1-- -
Reach 450.23 1 OOYR 41000.00 1143.00 1162.39 1153.65 1163.49 0.001760 8.40 4878.86 299.66 0.37 

-
Reach 449.05 100YR 41000.00 1143.00 1161 .84 1154.33 1163.24 0.002633 9.51 4313.14 276.92 1 0.42 

Reach 446.87 1100YR 41 ooo.oo 1142.00 1161.48 1- 1153.72 1162.68 0.001903 8.80 4660.96 303.52 0.40 

Reach 441 .6 100YR 41000.00 1142.00 1159.45 1154.56

1 

1161 .34 0.003220 11 .03 3716.20 310.06 0.54 
-~ t-- -

Reach 435.37 100YR 41000.00 1138.00 1158.70 1150.39 1159.84 0.001410 8.57 4785.65 301 .81 0.38 

Reach _ 429.37 100YR 41000.00 1139.00 1157.92 1149.79 1159.03 0.001306 8.45 4849.85 310.50 0.38 

Reach 424.17 1100YR 41000.00 1138.00 1157.20 1148.77 1158.27 0.001608 8.30 4940.62 312.57 0.37 

Reach 418.97 I100YR 41000.00 1138.00 1155.94 1149.29 1157.26 0.002340 9.22 4446.97 311 .54 0.43 

Reach 412.76 100YR 41000.00 1137.00 1154.71 1148.03 1155.87 0.001945 8.64 4743.04 342.43 0.41 

Reach 410.54 100YR 41 ooo.oo 1137.30 1152.79 1148.88 1155.22 0.002808 12.50 3279.55 254.37 0.61 
-!--

Reach 410.02 Bridge 

Reach 409.5 100YR 41000.00 11 36.97 1150.22 1148.51 1153.73 0.004784 15.06 2723.34 244.41 0.79 
-t- -r-

Reach 406.5 100YR 41000.00 1136.00 1149.89 1146.63 1151 .84 0.002784 11 .21 3659.02 345.71 0.61 

:Reach 402.5 \100YR 41000.00 1136.00 1147.58 1145.90 1150.35 0.004593 13.35 3071 .86 318.97 0.76 -- -~ -
'Reach 395.5 i 100YR 41000.00 1133.00 1145.87 1142.42 1147.66 0.002577 10.74 3817.72 354.31 0.58 

;Reach 392 i 100YR 41000.00 1131 .00 1145.41 1140.94 1146.78 0.001948 9.37 4377.32 387.49 0.49 

·Reach 388.5 100YR 41000.00 1131 .00 1144.64 1140.45 1146.04 0.002259 9.50 4315.32 396.72 0.51 

Reach 384.5 100YR 41000.00 1130.50 1143.31 1140.05 1144.97 0.003060 10.34 3964.00 392.21 0.57 

Reach 1379.75 100YR 41000.00 1129.00 1142.02 1138.55 1143.59 0.002703 10.07 4071 .21 398.56 0.56 

Reach 1376.75 100YR 41000.00 1128.00 1141 .14 1137.85 1142.70 0 . 00322~- 10.03 4087.82 416.60 0.56 

Reach 373.75 100YR 41000.00 1127.00 1140.92 1136.07 1141 .88 0.001516 7.88 5206.31 487.93 0.42 

,Reach 370.65 100YR 41 ooo.oo 1126.50 1140.39 1135.95 1141.40 0.001567 8.05 5093.78 495.37 0.44 

Reach 365.4 100YR ----'~ 41000.00 1125.50 1138.31 1135.82 1140.12 0.003524 10.80 3796 .~1-- 415.28 0.63 

Reach 358.25 100YR 41000.00 1123.00 1135.40 1133.04 11 37.60 0.003569 11 .90 3447.21 360.25 0.67 

Reach 355.82 100YR 41000.00 1123.60 1134.69 1132.25 1136.87 0.003251 11 .84 3461 .61 347.90 0.66 
- -

Reach 353.37 100YR 41000.00 1122.97 1133.86 1131 .37 1136.05 0.003379 11 .88 3450.41 347.71 0.66 

Reach 351 .14 i 100YR 41 ooo.oo 1122.69 \ 1133.25 1130.73 1135.29 0.003051 11.45 3584.45 374.91 0.64 



• • • 
Standard Table 1 

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

Reach RiverSta Profile Q Total MinCh El w.s. E:1ev critw.s. E.G. Eiev I E~G . Slope Vel Chnl Flow Area Top Width Froude #Chi l 
(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ftls) (sq ft) (ft) i 

Reach 349.15 100YR 41000.00 1121 .84 1132.67 1130.10 1134.67 0.003037 11.35 3611 .96 371 .61 0.64 

Reach 347.48 100YR 41000.00 1120.50 1132 ~ 1128.60 1134.22 0.001717 10.75 4024.44 363.04 0.55 

Reach I Bridge 
1--

347.17 

,Reach 346.86 100YR 41000~ 1119~ - 1131 .29 1127.94 1133.10 0.002071 10.81 3791.47 356.96 0.58 

'Reach 
f-

346.02 Bndge 

.Reach ' 345.28 
1
100YR 41000.00 1119.40 1130.52 1127.64 1132.63 0.002304 11 .84 3652 .04 356.88 0.63 

Reach 342.36 100YR 41000.00 1117.94 1129.70 1126.22 1131.40 0.004938 10.48 3912.80 367.15 0.57 

Reach 340.52 100YR 41000.00 1117.54 1128.95 11 25.66 1130.70 0.003025 10.62 1 3861 .57 367.94 0.58 

Reach 1338.46 I100YR 41000.00 1116.94 1128.29 1124.84 1130.08 0.003013 10.72 3826.31 353.66 0.57 

Reach 336.44 100YR 41000.00 1116.44 1127.50 1124.32 1129.37 0.003907 10.97 3736.07 353.35 0.59 - -
Reach 334.45 100YR 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 1114.66 1125.18 1123.35 1127.62 0.006717 12.53 3271 .69 351 .81 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 327.82 100YR 41000.00 1111 .44 1123 . 7~ 1119.66 1125.32 0.003768 10.18 4029.14 352.51 0.53 - - r- -
Reach 325.76 100YR 41000.00 1110.68 1122.95 1119.06 1124.60 0.003316 10.29 3985.63 353.21 0.54 

Reach 323.71 100YR 41000.00 1109.45 1122.37 1118.06 1123.89 0.003199 9.91 4138.52 355.34 0.51 - -· - r-- --
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 319.71 100YR 41000.00 1107.16 1121 .48 1115.72 1122.69 0.002385 8.83 4642.62 356.38 1 0.43 

Reach 317.61 100YR 41000.00 1106.13 1121 .13 1114.60 1122.21 0.001844 8.34 4915.69+- 358.02 0.40 

Reach 315.64 100YR 41000.00 1105.69 1120.68 1114.59 1121 .83 0.001946 8.61 4764.32 358.52 0.42 
- r-

Reach 313.61 100YR 41000.00 1105.85 1120.26 1114.46 1121.45 0.001742 8.77 4674.82 603.39 0.43 

Reach 311 .37 100YR 41000.00 1105.00 1120.02 1113.23 1121 .03 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 4482.11 446.37 0.44 

Reach 307.12 100YR 41000.00 1102.65 1118.00 1113.12 1120.03 0.003163 11.43 3587 3!... 264.59 0.54 

Reach 100YR 
1- -

305.38 41000.00 1101 .64 1115.24 1113.26 1119.05 0.007251 15.66 2618.53 209.00 0.78 

Reach 301 .55 100YR 41000.00 1098.19 1113.89 1110.85 1117.18 0.003044 14.55 2818.28 209.65 0.70 

.Reach 299.49 100YR 1113.68 
1-

1115.90 41000.00 1097.94 1108.71 0.007989 11 .95 3430.43 237.68 0.55 

.Reach 1297.57 100YR 41000.00 1097.49 1112.50 1108.20 1114.64 0.005287 11 .74 3491 .86 264.55 0.57 - f-- -

.Reach 295.53 100YR 41000.00 1097.04 1111.40 1106.92 1113.43 0.006337 11.42 3591 .66 271 .51 0.55 

Reach 293.49 100YR 41000.00 1095.93 1109.86 1105.87 1112.09 0.006675 11 .97 3424.60 265.46 0.59 

Reach 291 .72 :100YR 41000.00 1094.90 1109.22 1105.09 1111 .30 0.002708 11 .57 3544.77 271 .80 0.56 

Reach 291 .37 Bridge 

Reach 291 .02 100YR 41000.00 1094.90 1108.54 1105 09 1110.85 0.002982 12.20 3361.08 271 .75 0.61 

Reach 289.18 100YR 41000.00 1095.06 1108.18 1104.09 1110.08 0.003130 11.08 3700.27 301 .19 0.56 

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 0.002716 10.49 3908.83 330.62 0.54 

Reach 283.27 100YR : 41000.00 1093.98 1106.50 1102.71 1108 . 2~ 0 . 00288~ 1055 1 3885.16 343.80 0.55 

Reach 100YR 
- 1-

281 .22 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 4220.11 359.74 0.50 

2 



• • • 
Standard Table 1 

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

Reach River Sta Profile Q Total MinCh El W.S. Elev CritW.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chi 

(cfs) (ft ) (ft) (ft) (ft) (ft/ft) (fils) (SCJ ft ) (ft ) 

Reach 277.26 100YR 41 000.00 1092.51 1105.08 1100.68 1106.56 0.003727 9.77 41 96.71 360.11 0.50 

Reach 275.29 100YR 41000.00 1091.57 1104.54 1099.64 1105.88 0.002832 9.32 4399.24 363.36 0.47 
- r-

Reach 273.36 100YR 41000.00 1090.58 1104.18 1098.42 1105.33 0.002317 8.60 4768.06 372.20 0.42 

Reach 271 .37 100YR 41000.00 1089.81 1103.73 1097.40 1104.78 0.002991 8.20 4999.96 377.54 0.40 

Reach 269.52 100YR 41000.00 1089.13 1103.27 1096.88 1104.31 0.002139 8.19 5005.32 373.37 0 .39 

Reach 248.56 i 100YR 41000.00 1089.48 1102.40 1097.63 1103.71 0.003865 9.18 4464.89 378.62 0.47 
-

Reach 246.62 100YR 41000.00 1088.75 1101 .73 1097.17 1103.07 0.002768 9.32 4399.57 379.96 0.48 

Reach 244.77 100YR 41000.00 1088.28 1100.72 1096.71 1102.42 0.004061 10.46 3918.01 336.19 0.54 

Reach 242.79 100YR 41000.00 1087.64 1099.76 1095.97 1101 .53 0.004925 10.68 3838.73 335.89 0.56 

Reach 240.81 100YR 41000.00 1087.17 1095.62 1095.61 1099.62 0.017838 16.06 2552.71 315.91 1.00 -
:Reach 1238.9 100YR 41000.00 1082.75 1093.78 1092.72 1096.94 0.009565 14.26 2875.44 315.38 0 .83 

Reach 236.99 100YR 41000.00 1081.08 1094.09 1089.47 1095.53 0.002745 9.63 4258.19 357.49 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 41000.00 1080.67 1093.46 1087.48 1094.35 0.002882 7.55 5428.98 443.36 0.38 
- - -

Reach 231.18 100YR 41 000.00 1079.73 1092.84 1087.19 1093.81 0.002606 7.88 5205.94 430.90 0.40 

Reach 228.5 100YR 41000.00 1079.34 1092.11 1086.50 1093.07 0.002863 7.88 5200.93 432.53 0.40 

Reach 226.62 100YR 41000.00 1078.62 1091 .80 1085.42 1092.57 0.002005 1 7.06 5807.94 467.22 0.35 

Reach 223.55 1100YR 41000.00 1077.49 1090.90 1084.82 1091 .91 0.002180 8.03 5107.76 398.77 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 1219.16 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 1075.75 1088.71 1083.75 1090.11 0.002966 9.53 4304.30 348.56 0.48 

Re;J_£t!_ ___ ~I ?J},I_() _ -· .1~.0~():(~-- 41000.00 1074.75 j 1085.52 1083.89 1088.60 0.008787 14.07 2913.47 284.26 0.77 

3 
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Maricopa County, Arizona 

Project Survey and Mapping 

JE Fuller Hydrology & Geomorphology, Inc. 



• 

• 

• 

Section 

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

Appendix C. Project Survey and Mapping 

Table of Contents 

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

List of Appendices 

A. FEMA Review Comment Letter 

B. Hydraulic Modeling 

C. 

D. Data on Disk 

JE Fuller Hydrology & Geomorphology, Inc. Page i 



• 

• 

• 

1. Project Mapping 

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

Appendix C. Project Survey and 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 ). 

• Horizontal Control : North American Datum 1983 (NAD 83) 
• 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). 

• Horizontal Control : North American Datum 1983 (NAD 83) 
• 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: 

• Horizontal Control : North American Datum 1927 (NAD 27) 
• 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 

• 

• 
JE Fuller Hydrology & Geomorphology, Inc. 



• 

• 

• 
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C.1 Premier Engineering Survey Report 
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PREMIER 
E N GINEERIN G 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) . 

Expires: 61301201/ 

Project No. 2009028 

6437 W. Chandler Blvd ., Suite 1 • Chandler, AZ 85226 • (480) 829-6000 • Fax (480) 829-601 6 
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09028_NAVD-88_PROJECT- PTS_l00909.txt 
40001 1943552.7770 1597199 . 4535 11137.6199 1CTRL_SET 1/ 2"" RBAR 
40003 1944424.4447 1594627.6172 11132.9690 1TOP 
40004 1944612.3133 1594695.9610 11133.5410 1TOP 
40005 1944803.4127 1594756.6234 11134.2019 1TOP 
40006 1944986.6152 1594838.7428 11134.5518 1TOP 
40007 1945167.4388 1594924.5617 11134.9491 1TOP 
40008 1945244.6552 1594969.3372 11134.8616 1TOP 
40009 1945332.9183 1595038.1944 11126.6953 1TOE 
40010 1945321.0268 1595056.8160 11125.9641 1NG_SPOT 
40011 1945259.5862 1594946.2601 11135.2897 1NG_SPOT 
40012 1945241.1757 1594976.9025 11126.6690 1TOE 
40013 1945228.7199 1594995.0063 11125.0477 1NG_SPOT 
40014 1945144.8557 1594960.7480 11124.3451 1NG_SPOT 
40015 1945163.2936 1594933.4889 11125.64321TOE 
40016 1945181 .4694 1594904.4504 11135.67ll 1NG_SPOT 
40017 1945197.6639 1594871.2249 11138.1919 1NG_SPOT 
40018 1945049 . 7162 1594739.7388 11143.2585 1NG_SPOT 
40019 1945021.7299 1594780.2234 11137.4281 1NG_SPOT 
40020 1944996 . 3415,594816.3689,1134.7767 1NG_SPOT 
40021 1944982.8805 1594849.0267 11124 . 0694 1TOE 
40022 1944968.2361,594878.7582 11122.9746,NG_SPOT 
40023 1944794.2036 1594807.2232 11122 . 6863 1NG_SPOT 
40024 1944802 . 9374 1594767.8635 11123.7845 1TOE 
40025 1944809.7912 1594731.2954 11134.9876 1NG_SPOT 
40026 1944825.5495 1594695.3110 11141.2202 1NG_SPOT 
40027 1944646.5541 1594629.8371 11138.0861 1NG_SPOT 
40028,944626.2862,594666.3391 11134 .8358 1NG_SPOT 
40029 1944604.7856 1594712.8962 11122.1726 1TOE 
40030 1944592.1263 1594753.7695 11121 .8436 1NG_SPOT 
40031 1944495.0281 1594719.4469 11120 .9305 1NG_SPOT 
4003 2 1944538.0155 1594688.6711 11121.4300 1TOE 
40033 1944532.4488 1594656.5772 11123.0029 1TOE 
4003 419445 04.3787 1594647 .5649 11123.2992 1TOE 
40035 1944475 .4037 1594669.6720 11121.1371 1TOE 
40036 1944415 .2394 1594658.4759 11120.1194 1TOE 
40037 1944405.6120 1594691.4402 11120 .7417 1NG_SPOT 
40038 1944482 .2981 1594641.3945 11133.6432 1TOP 
40039 1944462.2945 1594586.7283 11134.6684 1NG_SPOT 
40040 1944498.6499 1594594.0693 11133 .3808 1TOP 
40041 1944518.6883 1594604.4411 11123.6775 1TOE 
40042 1944547.7222 1594616.3038 11123. 2887 1TOE 
40043 1944567.1579 1594623 .3081 11132 .9720 1TOP 
40044 1944554.0540 1594664 .6574 11132 .9469 1TOP 
40046 1939723.7166 1593262 .7 214 11115.6602 1CTRL_SET 1/2"" RBAR 
40048 1939685.7424 1593279.6274 11117.9783 1TOP 
40049 1939685.3122 1593280 .8065 11114 .0554 1SD_INV 36"" 
40050 1939690.8085 1593264.8411 11118.4010 1PVMT_ EDGE 
400511 939691. 4343 I 593263. 7765 I 1114 . 1545 I SD_INV 3 6"" 
40052 1939693.9110 1593251.7773 11114 . 6036 1PVMT_EDGE 
40053 1939818.4357 1593335 . 8161 11113 . 7701 1SD_INV 
40054 1939822.8708 1593338.0980 11113.8770 1SD_INV 
40055 1939821.2673 1593335.2872 11118.1848 1TOP 
40056 1939828.0638 1593322.6592 11119.1071 1PVMT_ EDGE 
40057 1939830.6355 1593316.5564 11117.9503 1TOP HW 
40058 1939832.7840 1593317 . 3746 11114.0238 1SD_INV 36"" 
40059 1939828.5660 1593315.3657 11114.0632 1SD_INV 36"" 
40060 1939846.2346 1593274.9531 11115.1311 1NG_ FL 
40061 1939830.9963 1593271.6613 11117.3999 1NG_TOP 
40062 1939864.4037 1593282.3766 11117 . 6438 1NG_TOP 
40063 1939822.9825 1593332.2019 11118.9030 1PVMT_ BL 
40064 1939872.2335 1593353.6499 11118.9619 1PVMT_BL 
40065 1939870.6222 1593357.6006 11118.3142 1TOP 
40066 1939877.2455 1593344 . 3943 11119 . 1503 1PVMT_E DG E 
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09028_NAVD- 88_PROJECT- PTS_l00909 . txt 
40067 1939899.7943 1593287.5446 11117.5988 1NG_SPOT 
40068 1940077 . 6274 1593393.3684 11118.6909 1NG_SPOT 
40069 1940054.5852 1593424.1941 11119.4566 1PVMT_EDG E 
40070 1940056.5387 1593436.3038 11119.3923 1PVMT_BL 
40071 1940054 . 6980 1593440 . 4379 11118 .65 40 1TOP 
40072 1940230.9706 1593525.8919 11121.1165 1TOP 
40073 1940232 . 8488 1593522.0394 11121.6928 1PVMT_ BL 
40074 1940237.6206 1593513.0491 11121.8436 1PVMT_EDGE 
40075 1940247.8752 1593495.3643 11118.5013 1WALL_RT NG_SPOT 
40076 1940407.2946 1593625.5939 11124.4099 1TOP 
40077 1940409.2892 1593621.5121 11125.0796 1PVMT_ BL 
40078 1940410.9665 1593611.1241 11125 .1830 1PVMT_EDG E 
40079 1940413 .87 39 1593586 . 0587 11119.9640 1WALL_RT NG_SPOT 
40080 1940591.3277 1593711.3521 11127.2094 1TOP 
40081 1940591.8191 1593710.1159 11127.7036 1PVMT_B L 
40082 1940596.6697 1593698.9703 11128.0204 1PVMT_EDGE 
40083 1940597.2326 1593695.4570 11128.3250 1TOP RET WALL 
40084 1940600.9234 1593683.0230 11121.6134 1WALL_RT NG_SPOT 
40085,940787.9636,593771.6348,1128.2824 1TOP 
40086 1940788 . 3918 1593770.3158 11128.7662 1PVMT_ BL 
40087 1940791.4899 1593758.6706 11129.0661 1PVMT_EDGE 
40088 1940792.7376 1593753.9569 11129.5156 1TOP RET WALL 
40089 1940792.2672 1593753.5885 11124.2277 1TOE RET WALL 
40090 1940796.0798 1593740 .3465 11121 . 0252 1WALL_ RT NG_SPOT 
40091 1940984.9641 1593811.9911 11119.2141 1WALL_RT NG_SPOT 
40092 1941007.4842 1593828.0783 11120.2855 1TOP HW 
40093 1941007.9679 159382 7 .3435,1115 . 733l,SD_INV 
40094 1940978.8577 1593829.0069,1125.1305 1TOE RET WALL 
40095 1940978 . 9548 1593829 . 3539,1130.1092,TOP RET WALL 
40096 1940977.5091 1593833 . 1621 11129 . 6659 1PVMT_ EDGE 
40097 1940977.6135 1593845.9889,1129.4939 1PVMT_BL 
40098 1940977 . 1353 1593847.3403 11128.8694,TOP 
40099 1941168 . 4766 1593915.3844 11129. 0845,TOP 
40100 1941168 . 9997 1593914.0695 11129.5815,PVMT_BL 
40101 1941173.5064 1593903.0591,1129.7573, PVMT_ EDGE 
40102 1941175 .0449 1593898.7984,1130 . 0447 1TOP RET WALL 
40103 1941174.7823,593898.3861,1124 .0766, TOE RET WALL 
40104 1941178.5994 1593887.2268 11121.2139,WALL_RT NG_SPOT 
40105 1941240.9436 1593908.7440 11120.9288 1TOP HW 
40106 1941241.1577 1593908.2909 11117.6834,SD_INV 
40107 1941375.4587 1593933.6267 11120 . 8560,WALL_RT NG_S POT 
40108 1941365.6088 1593966.2154,1129.0696 1TOE RET WALL_CL 
40109 1941365.55ll 1593966.4587 11130 . 4321 1TOP RET WALL_CL 
40110 1941364.2293 1593970.4818 11130. 0330 1PVMT_ EDGE 
40lll 1941360.1002,593981.7979 11129.7360 1PVMT_BL 
40112 1941359.7242,593982.6966 11129.1753 1TOP 
40113 1941550.9469 1594050.7007 11129.5167 1TOP 
40114 1941552.5574,594046.2114 11130.2117 1PVMT_BL 
40115 1941555.9043 1594036.8157 11130.3752 1PVMT_EDGE 
40116 1941565.6107 1594009.1209 11122.6369 1NG_TOE 
40117 1941573.5883 1593980.0528 11122.9506 1WALL_RT NG_SPOT 
40118 1941680 . 1247 1594028.8046 11121.0910 1NG_ FL 
40119 1941678 . 3397 1594062.6685 11120.3549 1SD_INV 24"" 
401201941681.7112 I 594063.8713 I 1120.45111 SD_INV 24"" 
40121 1941685.0080 1594065.2198 11120.6857 1SD_INV 24"" 
40122 1941688.2816 1594066.3640 11120.8192 1SD_I NV 24" " 
40123 1941688.0290 1594066.6086,1123.8793 1TOP_HW 
40124 1941678.0709 1594063.1127 11123.8713 1TOP_HW 
40125,941674 . 0267 1594078 .5025 11129.9248 1TOE RET WALL 
40126,941673.9685 1594078.7195 11131.0041 1TOP RET WALL 
40127 1941744 .8749 1594105 . 1068 11130.4464 1PVMT_ EDGE 
40128,941753.4588 1594080 . 6177 11125.4222 1WALL_RT NG_TOE 
40129 1941741.3854 1594114.8900 11130.2670 1PVMT_ BL 
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40130 1941740.5775 1594117 . 8621 11129.7812 1TOP 
40131 1941825.7862 1594132.3664 11131.1593,TOP RET WALL 
40132 1941825.9180 1594132.1835,1129.5555 1TOE RET WALL 
40133 1941823.1074 1594121.5023 11125 . 415l,TOP HW 
40134,941836.4310 1594126.3735 11125.4161 1TOP HW 
40135 1941833.5275 1594110.0996,1121.1144 1SD_ FL 
40136,941830.4479 1594122.3982,1120.5278,SD_ FL 
40137 I 941823.2665 I 594121. 2730 I 1120.9592 I SD_INV 24"" 
40138 1941826.8672 1594122.3032,1121.0887 1SD_INV 24"" 
40139,941830.3396 1594123.5509,1120.9925 1SD_INV 24"" 
40140 I 941833. 5664' 594124. 783611121.0141' SD_INV 24 II II 

40141 1941836.9615,594125.9274,ll20.9762,SD_INV 24" 11 

40142 1941930.9738 1594185.1861 11130.1172 1TOP 
40143 1941932.4404 1594181.1127 11130.7353,PVMT_BL 
40144 1941936 . 4684,594171.5111 11130.8557 1PVMT_EDGE 
40145,94195 0.0735 1594151.024111128.5782 1WALL_RT NG_TOE 
40146,942135.3956,594217.3377,1130.3730,WALL_RT NG_SPOT 
40l47,942l26.92l6,594238 . 6077 1 ll3l.l048 1 PVMT_EDGE 
40148 1942123 .5076 1594248 . 0397 11130.9830 1PVMT_BL 
40149 , 942121.8548 1594252.2903 11130.2936 1TOP 
40150 1942312.7294 1594320 . 0135 11130.7783 1TOP 
40151 1942313.9608 1594315.5384 11131.3436 , PVMT_BL 
40152,942317.0981 1594305.6881 11131.4782 1PVMT_EDGE 
40153 1942323.2591 1594285.1296 11130.8225 1WALL_RT NG_SPOT 
40154 1942512.9018 1594353.1778 11131.8476 1WALL_RT NG_SPOT 
40155 1942508.6760,594372.5148 11131.8666 1PVMT_EDGE 
40156,942505.4552,594382.2266 11131.7350,PVMT_BL 
40157,942503.9989,594386.7109,1131.1003 1TOP 
40158,942704.3726,594418.3098,1131.5220,TOP 
40159,942704.5864 1594413.6939,1132.238l,PVMT_BL 
40160 1942705.0872 1594403.4980,1132.3786 1PVMT_EDGE 
40161 1942699.7482,594359.3543,1132.2338,WALL_RT NG_SPOT 
40162 1942906.6477 1594359.7245 11132 . 504l,WALL_RT NG_SPOT 
40163 1942905 .6355 1594409.1287,1132.8033 1PVMT_EDGE 
40164 1942905.4841 1594419.1013,1132 . 6890 1PVMT_BL 
40165 1942905.2572 1594423.8136 11131 . 9875 1TOP 
40166,943108.3217,594429.8193 11132.3790 1TOP 
40167,943108.3739,594424 . 4917 11132.9893,PVMT_BL 
40168 1943108.2288,594414.7301 11133.1955 1PVMT_BL 
40169 1943113.5828,594360.3606 11132.6885,WALL_RT NG_SPOT 
40170,943311.8333,594434.8880 11132.640l,TOP 
40171 1943311.8688,594430.1241 11133.335l,PVMT_BL 
40172 1943313.2180,594420 . 1028 11133.4229,PVMT_EDGE 
40173 1943320.1976 1594360.5780 11132.9938,WALL_RT NG_SPOT 
40174 1943513.7083 1594360.9144 11133.7540 1WALL_RT NG_SPOT 
40175 1943514.8645 1594425.5509 11133.8754 1PVMT_EDGE 
40176 1943514 . 5985 1594435.7336,1133 . 7439 1PVMT_BL 
40177 1943514 .5807,594440 . 4189 11133 .0159 1TOP 
40178,943713.7846,594432.9015,1133.2827 1TOP 
40179 1943714.1502 1594428.1493,1133.9965 1PVMT_BL 
40180 1943715.0233 1594417.8474 11134.1370 1PVMT_EDGE 
40181,943728.2987 1594361.4528,1135.2348 1WALL_RT NG_SPOT 
40182 1943910.7121 1594456 . 8744 11133.4789,TOP 
40183 1943911.5315,594452.6601 11134.1012,PVMT_BL 
40184,943913.8136 1594442.5915 11134.2887 1PVMT_ EDGE 
40185 1943918.7223 1594425 .0054,1133.1043,TOP RET WALL 
40186,943918.5753,594424.8220,1131 . 7364,TOE RET WALL 
40187,943918.8896,594423.3472,1132.2519,TOP RET WALL FNC_CH 
40188,943955.8097,594447 .0524,1134 .4727,TOP HW 
40189,943955.8879,594446.4769,1132.1172,CONC BOTTOM 
40190,944099.8562 1594519.6306 11134 . 9536 1TOP 
40191 1944101.7677 1594515.0671 11135.6185 1PVMT_BL 
40192,944106.1925 1594505.5972 11135.8197 , PVMT_ EDGE 
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40193,944112.5253,594493.1920,1135.3890,TOP RET WALL 
40194,944112.6824,594493.1493,1134.104l,TOE RET WALL 
40195,944113.2523,594491.7742,1134.0569,CONC_SPOT FNC_CH 
40196,944239.7478,594570.3435,1136.2118,TOP 
40197,944240.9829,594564.6794,1136.9987 ,PVMT_BL 
40198,944247 .0428,594547.7915,1137 . 5146,PVMT_ EDGE 
40199,943952.1799,594465.0027,1131 .9320,CONC BOTTOM 
40200,943952 . 0748,594464.8369,1134.409l,TOP HW 
40201,943905.6628,594487.5389,1118.2653,TOE 
40202,943904.7580,594512.7974,1117 .9365,NG_SPOT 
40203,944092 . 7392,594535.5101,1119.513l,TOE 
40204,944083.5038,594566.5545,1119.215l,NG_SPOT 
40205,944221 .8836,594622.1712,1119 . 7272,NG_SPOT 
40206,944229.0496,594589.1323,1118.7854,TOE 
40207,943713.9299,594447.4733,1119.9400,TOE 
40208,943706 .0480,594488.1421,1118 . 32ll,NG_SPOT 
40209,943516.1431,594493.4833,1117.0565,NG_SPOT 
40210,943513.8762,594458.2808,1116.9396,TOE 
40211,943310.8516,594452 . 9227,1116.4427,TOE 
40212,943308.2649,594485.5112,1116.5816,NG_SPOT 
40213,943102.4466,594478.3339,1115 . 6813,NG_SPOT 
40214,943106 .8 541,594448.9850,1115.5600,TOE 
40215,942904.4733,594443.5072,1114 .6640,TOE 
40216,942902.4575,594481.0575,1115.5880 ,NG_SPOT 
40217,942703.9244,594478.2304,1113.3906,NG_SPOT 
40218,942704.4382,594438.4979,1113.4979 ,TOE 
40219,942483.9540,594448.7077,1112.1142,NG_SPOT 
40220,942497.8637,594406.5441,1112 .4909,TOE 
40221,9423 06.3 392,594339.6384,1112.5868,TOE 
40222,942291.1418,594382.4586,1111 .5568,NG_SPOT 
40223,942102.0394 ,594323.5100,1110.4830,NG_SPOT 
40224,942114.5984,594272.1530,1111 .1874,TOE 
40225,941924.4498,594206.9952,1110 . 3612,TOE 
40226,941913.5831,594240 .1380 ,1109.9260,NG_SPOT 
40227,941826.8566,594159.3120,1119.35 30,CONC BOTTOM 
402 28,941810.3765,594153.4506,1119 .4525,CONC BOTTOM 
40229,941734 . 8333,594139.6119,1109.6438,TOE 
4023 0 ,941723 .9056,594173.0819, 1108.4080,NG_SPOT 
40231,941662.8317,594102.2480,1118.0575,CONC BOTTOM 
40232,941675.7743,594106.6622,1117 . 9684,CONC BOTTOM 
40233,941545 .3 468,594073.6057,1107 .9634,TOE 
40234,941533. 0030,594107.9650,1107 . 2924,NG_SPOT 
40235,941340.9852,594045.6008,1107 . 6550,NG_SPOT 
40236,941352 .5971,594005.9275,1107.8169,TOE 
40237,941226 .3 29 0,5939 50.8992,1115 .0333 ,CONC BOTTOM 
40238,941164.0276,593939 .3931,1107.0140,TOE 
40239,941148.8558,593979.5438,1105.8476,NG_SPOT 
402 40,940989.6529,593868.4074,1113.4128,CONC BOTTOM 
40241,940971.3626,593870.0091,1107.0800,TOE 
40242,940959.9868,593890 .9569,1105.90ll,NG_SPOT 
40243,940772.8066,593831.7973,1105 . 270l,NG_SPOT 
40244,940781 . 5522,593795.0484,1106.4672,TOE 
40245,940583.2690,593735 .0517 , 1104.3064,TOE 
40246,940574 . 2067,593750 . 2013,1103.7445,NG_SPOT 
40247,940385.9952,593654.0290,1101.640l,NG_SPOT 
40248,940391.5253,593644 . 7016,1102.1286,TOE 
40249,940221.6660,593545.8188,1101 . 4642 ,TOE 
40250,940220.5501,593556.6211,1101.0440,NG_SPOT 
40251,940043.2346,593496 . 3614,1099.3565,NG_SPOT 
40252,940049.5807,593464.3257,1098.1907,TOE 
40253 , 939958.0830,593407.4531,1107.0184,SD_INV 24 "" 
40254,939863.4390,593379.1796,1099.066l,TOE 
40255,939853.3395,593400 . 4963 , 1097.9434,NG_S POT 
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40256,939679.3919,593298.6520,1098.8196,TOE 
40257,939669.6369,593316.3693,1097.4908,NG_SPOT 
40260,939497.4936,593221.6496,1117.3112,TOP 
40261,939497.8826,593220.1645,1117.9496,PVMT_BL 
40262,939501.1115,593209.2687,1118.1847,PVMT_EDGE 
40263,939501.3979,593208.3449,1118.7309,TOP RET WALL 
40264,939501.3860,593208 . 1354,1116.7596,TOE RET WALL 
40265,939503.6712,593196.3023,1117.2773,CURB_ BC 
40266,939314.7368,593135.0904,1119 . 5832,CURB_BC 
40267,939311.8402,593141.6858,1118.8473,TOP RET WALL 
40268,939311.5458,593142.2404,1117.586l,PVMT_ EDGE 
40269,939307.8695,593150.8297,1117.2975,PVMT_BL 
40270,939307.2844,593152.0914,1116.8779,TOP 
40271,939123.9836,593077.1528,1116.7681,TOP 
40272,939124.5650,593075.9037,1117.1633,PVMT_BL 
40273,939129 . 6222,593064.7737,1117.2856,PVMT_EDGE 
40274,939138.4968,593054.7856,1115.2494,NG_TOE 
40275,939147.2604,593045.3990,1116.4519,PVMT_ EDGE 
40276,939106.6524,593069.9868,1116.5796,TOP 
40277,939106.6831,593070.2294,1112.6193,SD_INV 36"" 
40278,939113.9649,593047.3875,1116.8434,TOP HW 
40279,939113.8978,593046.9988,1113 . 0120,SD_INV 36"" 
40280,939112.8525,593049.0014,1116.5446,TOE RET WALL 
40281,939112.6259,593049.1509,1118.1477,TOP RET WALL 
40282,939112.1888,593049.8571,1117.9522,PVMT_ EDGE 
40283,938942.7583,592982.2773,1115.5918,TOP 
40284,938948.7550,592962.7154,1116.4342,PVMT_ EDGE 
40285,938951.6124,592951.1862,1116.4693,PVMT_EDGE 
40286,938952.3358,592949.4489,1116.1005,FNC_BARB NG_SPOT 
40287,938762.2518,592869.4370,1113.2467,FNC_BARB NG_SPOT 
40288,938761.4495,592871.2161,1113.2724,NG_TOE 
40289,938759.8419,592879.4269,1114.8963,NG_TOP 
40290,938757.6740,592891.7145,1115.4616,PVMT_EDGE 
40291 1 938755.4560 ,592902.0161,1115 . 2892,PVMT_BL 
40292 1 938754.6928,592906.7635,1114 . 7157 1 TOP 
40293 1 938563 . 3541,592857.2417,1114 .0965,TOP 
40294 I 938 561. 052 5 I 592859. 9461, 1110. 5930 I SD_INV 12"" 
40295,938564 . 8493,592852.6728,1114.8154,PVMT_BL 
40296,938566.7512,592842.2415,1114.9305,PVMT_ EDGE 
40297 1 938571.7660 1 592802.4894,1113.9362 1 WALL_RT NG_SPOT 
40298,938618.0867 1 592866.1939,1109.9092 1 SD_INV 12"" 
40299 1 938394.0174 1 592782.1010,1114.6447 1 PVMT_EDGE 
40300 ,938389.1389 1 592780.2425,1114.5264 1 PVMT_ EDGE 
40301 1 938387.9632,592795 . 7530,1114.1563,TOP 
40302 1 938383.3837,592794.0466,1114.1366 1 TOP 
40303 1 938382.6972 1 592795.8718 1 1111.6567 1 CONC BOTTOM 
40304 1 938387.1142 1 592797.2999,1111.6476 1 CONC BOTTOM 
40305,938370.3002 1 592788.9224 1 1113.6776 1 TOP 
40306 1 938371 . 9119,592785 . 0241,1114.1959,PVMT_BL 
40307,938375.5081 1 592775.0293,1114.3409 1 PVMT_ EDGE 
40308,938380.2215,592762.9685 1 1113.5104,WALL_RT NG_SPOT 
40309 1 938389.0707 1 592779.2673 1 1111.8045 1 CONC BOTTOM 
40310 1 938393.6648 1 592781.1063 1 1111 . 83ll,CONC BOTTOM 
40311,938185.7506,592706.8207,1113.3515 1 TOP 
40312,938187.3856 1 592703.0396,1113.9284,PVMT_BL 
40313 1 938192.0447,592693.2475,1113.986l , PVMT_EDGE 
40314 1 938199 . 3516,592677.2337 1 1111.2632 1 FNC_WOOD NG_TOE 
40315,938014.3829,592596.1613,1110.6232,FNC_WOOD NG_TOE 
40316 1 938010.1275,592606.6414 1 1113.9182,PVMT_EDGE 
40317,938005.8141 1 592616.1996,1113.7919 1 PVMT_ BL 
40318,938004.0298,592620.5830 1 1113.3134,TOP 
40319,937823.8580,592534.1294 1 1113.0010,TOP 
40320,937825.5633 1 592529.8744 1 1113.5855 1 PVMT_BL 
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40321 , 937830.0488,592520.3887,1113.6844,PVMT_E DGE 
40322,937834.5008,592511.5964,1110.3275,FNC_WOOD NG_TOE 
40323,937660.1528,592416.5241,1109.8134,FNC_WOOD NG_TOE 
40324,937652.7495,592430.0909,1113.7849,PVMT_EDGE 
40325,937647.7520,592439.1839,1113.5819,PVMT_BL 
40326,937645.2112,592443.2739,1112.9945 ,TOP 
40327,937474.4845,592336 .22 40,1112.9540,TOP 
40328,937477.2256,592332.4358,1113.4354,PVMT_ BL 
40329,937483.1540,592323.7493,1113.5361,PVMT_EDGE 
40330,937496 . 6444,592309.1665,1109.3538,FNC_WOOD NG_TOE 
40331,937334.6416,592187.4447,1109.0131,FNC_WOOD NG_TOE 
40332 , 937323.4898,592202.7945,1113.0315,NG_TOP 
40333 , 937318.5454,592210.8961,1113.3478,PVMT_EDGE 
40334,937312.8611,592219.9562,1113.1880,PVMT_ BL 
40335,937310.3910,592223.4619,1112.5969,TOP 
40336,937139.2459,592127.5735,1111.5298,TOP 
40337,937141.2060,592123.5327,1112.1259,PVMT_ BL 
40338,937145.5987,59 2114.1228,1112.1963,PVMT_EDGE 
40339,937147.6779,592105.3750,1112.1164,NG_TOP 
40340,937163.0461,592076.4804,1108.6059,FNC_WOOD NG_TOE 
40341,936979.9488,591997.5319,1108.0270,FNC_WOOD NG_TOE 
40342,936972.3967,592018.5768,1109.6781,NG_TOP 
40343,936968.4399,592026 . 1234,1109.5807,PVMT_ EDGE 
40344,936964.2712,592035.4806,1109.4623,PVMT_BL 
40345,936962.4957,592039.9192,1108.9618,TOP 
40346,936779.2101,591965.1416,1108.5188,TOP 
40347,936780.8383,591960.9158,1109.0398,PVMT_BL 
40348,936784.4161,591950.8189,1109.1347,PVMT_ EDGE 
40349,936792.3793,591927.8285,1107.9350,FNC_WOOD NG_SPOT 
40350,936590.8500,591908.1315,1108.3723,TOP 
40351,936591.6086,591903.5875,1108.8975,PVMT_ BL 
40352,936594.2946,591893.2233,1109.0203,PVMT_ EDGE 
40353,936596.7615,591883.4524,1108.0172,WALL_RT NG_SPOT 
40354,936529.5520,591873.4958,1106.4415,SD_INV 18"" 
40355,936529.4338,591874.2543,1108.8277,TOP HW 
40356,936525.0529,591890.0443,1108.1920,TOP 
40357 '936524. 8557 I 591891.0232' 1105.9518 J SD_I NV 18"" 
40358,936398.0090,591855.5514,1107.9834,TOP 
40359 , 936398.9638,591851.1540,1108.5572,PVMT_BL 
40360,936401.0954,591841.1497,1108.7251,PVMT_EOGE 
40361,936403.9832,591829.9838,1107.7938,FNC_WOOD NG_SPOT 
40362,936204.8936,591826.6599,1107.1763,TOP 
40363,936205.0914,591822.1376,1107.6480,PVMT_BL 
40364,936205.3106,591811.6872,1107.7889,PVMT_EDGE 
40365,936206.1262,591792.2028,1106.6060,FNC_BARB NG_SPOT 
40366,936007.5336,591806.0688,1106.3673,WALL_RT NG_SPOT 
40367,936008.0466,591824.0043,1106.9758,PVMT_EDGE 
40368,936009.0915,591834.3372,1106.8090,PVMT_BL 
40369,936009.7754,591838.8246,1106.2701,TOP 
40370,935811.0361,591856.9160,1105.3254,TOP 
40371,935810.9122,591852.4523,1105 . 8961,PVMT_BL 
40372,935809.8296,591842.3208,1106.0412,PVMT_EOGE 
40373,935805.9712,591824.5739,1104.9471,WALL_RT NG_SPOT 
40374,935613.9340,591875.2957,1104.2860,TOP 
40375,935613.6321,591870.8477,1104.7930,PVMT_ BL 
40376,935612 . 5348,591860.2565,1104.9555,PVMT_EDGE 
40377,935610.9803,591843.5785,1104.0777,FNC_BARB NG_TOE 
40378,935413.8362,591862.1152 , 1103 . 9953,FNC_BARB NG_SPOT 
40379,935414.2189,591878.4823,1104.1806,PVMT_EDGE 
40380,935415.0856,591889.125 3, 1103.9973,PVMT_BL 
40381,935415. 2798,591893.4682 , 1103.3924,TOP 
40382,935219.1090,591911.4492,1102.4907,TOP 
40383 ,9 35219.0302,591906.9298,1103.03 73,PVMT_BL 
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40384,935217.6701 , 591896.5873,1103 . 2454 , PVMT_ EDGE 
40385,935216.9660,591880.7657,1103.444l,FNC_BARB NG_SPOT 
40386,935017.8629,591875 . 9945,1102.8638,FNC_BARB NG_SPOT 
40387,935 020.2896,591900 . 2408,1102.1612,PVMT_ EDGE 
40388,935019.5642,591910.4583,1102.0030,PVMT_BL 
40389,935019 . 1754,591914.5127,1101 .5 290,TOP 
40390,934820.7719,591873 .1490,1100 . 8336,TOP 
40391,934821.6772,591869 . 0238,1101.4045,PVMT_BL 
40392,934824.6754 , 591859.2501,1101.5484,PVMT_ EDGE 
40393,934829 .0292,591840.9561,1101.4737,WALL_RT NG_SPOT 
40394,934630.3709,591811.4842,1100 . 4994,TOP 
40395,934632.1254,591807.4605,1100 . 9284,PVMT_BL 
40396,934636 . 1560,591798 . 1727,1101.1873,PVMT_ EDGE 
40397,934647 . 2386,591778.3629,1100 . 5790,FNC_WI NG_SPOT 
40398,934519.0363,591702.0084,1094.8734,NG_ FL 
40399,934510. 7439,591717.0459,1094 . 5526,SD_INV 30"" 
40400 ,934508.1520,591714.7595,1094.3805,SD_INV 30"" 
40401 I 934505.0281, 591712.4184' 1094.4872' SD_INV 30'; " 
40402,934504.7779,591712 . 7666,1097.7083,TOP HW 
40403,934510.7130,591717.4028,1097.6668,TOP HW 
40404,934508.3263,591719.8907,1100.9350,PVMT_EDGE 
40405,934499.2734,591731 . 4529,1100.3380,TOP 
40406,934492 . 9868,591726.4173,1100.2612,TOP 
40407,934490.3769,591729.4984,1093.9467,SD_INV 30" " 
40408,934493.2457,591732.0416,1094.1271,SD_INV 30"" 
40409,934496 . 9313,591734.6501,1094 .0937,SD_INV 30"" 
40410,934460.4100,591699.2642,1100.1286,TOP 
40411,934463 . 3682,591696.0999,1100 .7280,PVMT_BL 
40412,934468.5944,591687.3362,1100.8272,PVMT_EDGE 
40413,934480.1829,591673.0872,1100 . 5618,FNC_BARB NG_SPOT 
40414,934334.0339,591539.2960,1099.6999,FNC_BARB NG_SPOT 
40415,934324.1033,591552.3553,1100.5646,PVMT_EDGE 
40416,934317.4675,591559.8409,1100.4104,PVMT_BL 
40417,934314.2772,591563.0900,1099.8572,TOP 
40418 , 934169.9194,591429.1588,1099 . 5002,TOP 
40419,934173.2163,591425.6767,1100.0630,PVMT_BL 
40420,934179.6932,591418.3007,1100.1879,PVMT_EDGE 
40421,934165.1265,591404.4664,1100.079l,PVMT_EDGE 
40422,934175.7291,591392.1169,1099.4408,FNC_BARB NG_SPOT 
40423,934046.1159,591272.4645,1099 .3945,FNC_BARB NG_SPOT 
40424,934034.7229,591283.1057,1099.5435,PVMT_EDGE 
40425,934028.1239,591290.7170,1099.5979,PVMT_BL 
40426,934025 .0281 ,591294 . 0225,1099.0793,TOP 
40427,933858.8324,591196 . 2766,1098.4704,TOP 
40428,933859.9134,591192.1680,1098.9673,PVMT_BL 
40429,933863.2465,591182 . 2523,1098 .8707,PVMT_EDGE 
40430,933876.6686,591129.8737,1098 . 7653,FNC_BARB NG_SPOT 
40431,933768 . 5682,591152.4734,1097.2438,PVMT_ EDGE 
40432,933774.7180,591129.5276,1097.7476,PVMT_ EDGE 
40433,933767 . 3593,591172.3545,1097.1183,TOP 
40434,933669.7447,591118 . 5220,1097.4415,NG_TOP 
40435,933641.8101,591115.4161,1090.9350,NG_TOE 
40436,933635.7853,591130.3970,1090.7208,TOP 
40437,933581.7445,591422.7346,1091 . 9689,TOP 
40438,933570.6462,591466.4873,1091.3266,NG_SPOT 
40439,933773 .0025,591493.8295,1096.2486,TOP 
40440 , 933768.5151,591511.8063,1097 . 799l,NG_TOP 
40441,933764.2823,591519.0807 , 1096.2014,NG_TOE 
40442,933875.6405,591654.6900,1098.175l,TOP 
40443,933832.4334 , 591694 . 0671 , 1097.1629,NG_SPOT 
40444,934011.7091 , 591832.9548,1098.4050,TOP 
40445 , 933992.2622,591850. 2865 , 1098 . 4892,FNC_CH NG_SPOT 
40446,934188.9500,592000 . 4531,1098.7833,TOP 
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40447,934169.0285,592022.6245,1097.8331,FNC_BARB NG_SPOT 
40448,934211 . 0639,592017.1766,1098.5310,TOP 
40449,934225.5699,592026.2238,1096.9343,TOP 
40450,934212.0852,592045.8801,1096.9152 , NG_FL 
40451,934240.3663,592039.5356,1098.7390,TOP 
40452,934377.0019,592142.9552,1098.8545,TOP 
4045 3,934358.8216 ,592165 .5108,1098.8293,FNC_BARB NG_SPOT 
40454,934524.1747,592290.425 2, 1099.4644,FNC_BARB NG_SPOT 
40455,934543.4363,592268.3316,1099.2587,TOP 
40456,934709 . 3550,592345.8874,1099.2959,TOP 
40457,934703.1850,592383.0407,1099.4132,FNC_BARB NG_SPOT 
40458,934898.6285,592362.1419,1100.4630,TOP 
40459,934898 . 2443,592385.7269,1100.029l,FNC_BARB NG_SPOT 
40460,935051.7445,592362 . 5118,1101.1996,TOP 
40461,935051.8167,592387.9332,1101.0639,FNC_BARB NG_SPOT 
40462,935234.1103,592390.7372,1102.604l,FNC_BARB NG_SPOT 
40463,935235.7597,592362.5756,1102.3963,TOP 
40464, 935424.6444,59 2360 .1663, 1103.6283 ,TOP 
40465,935426.6352,592392 . 9443,1104 . 2016,FNC_BARB NG_SPOT 
40466,935511.2607,592364.6746,1102.243l,NG_ FL 
40467,935492.5078,592350.1709,1103 .4566,TOP 
40468,935506.3459 ,5 92345.9896 ,1102.0018,TOP 
40469,935525 . 3468,592342.0818,1103.8457,TOP 
40470,935603. 2135,592315. 0114,1104.6220,TOP 
40471,935608 .7359,592327.3033,1104.4543,NG_TOP 
40472,935609 .7497,592330.0282,1103.6083,WALL NG_TOE 
40473,935783 .6091,592276.3595,1104.8012,WALL NG_S POT 
40474,935772.7597,592235.7856,1104 .85 72,TOP 
40475,935953.8491,592188.1710,1105.1686,TOP 
40476,935959.3001,592226.7782,1105. 2915,WALL NG_SPOT 
40477,936133.2826,592216 . 7492,1105.3534,WALL NG_SPOT 
40478,936142.2620 ,592178.6999,1105.3042,TOP 
40479,936335.4203,592201.9614 , 1105.7803,TOP 
40480,936327 . 7672,592240.9994,1105.7763,WALL NG_SPOT 
40481,936459.4598,592269.8134,1104 . 6132,NG_F L 
40482,936439.6806,592227.8617 , 1106.0492,TOP 
40483,936458.1458,592232.1697 , 1104.0842,TOP 
40484,936477.1810,592240.4066,1106.0200,TOP 
40485,936517.7376,592254.2370,1106.1130,TOP 
40486,936490.9559,592309.7375,1104.3523,NG_SPOT 
40487,936650.8749,592414.0194 , 1105.0277 , NG_S POT 
40488,936684.1292,592345.9100,1106.3444,TOP 
40489,936857.3085,592417.4405,1106.8367,TOP 
40490,936819.4672,592476.1797,1105.2188,NG_SPOT 
40491,937031.4702,592504.5744,1112.464l,TOP 
40492,937025.0594,592517.4999,1112.2512,NG_TOP 
40493,937020 .8189,592527.6209,1106.7364,NG_TOE 
40494,937016 .0056,592552.3985,1106.754l,WALL NG_SPOT 
40495,937159.9730,592638.8407 , 1107.2294,WALL NG_SPOT 
40496,937175 . 5249,592618.4759,1106.7783,NG_TOE 
40497,937181.0470,592608.8547,lll2.8346,NG_TOP 
40498,937188.0029,592600.9181,1112.7980,TOP 
40499,937350.6098,592707.4251,1112.6895,TOP 
40500,937335.7608,592735.1838,1112.2374,NG_TOP 
40501,937325.5154,592749 .1983,1108.306l,NG_TOE 
40502,937294.0221,592786.9670,1107.9813,FNC_CH NG_SPOT 
40503,937514.3231,592800.7244,1112.8822,TOP 
40504,937508 . 9748,592811 .0004,1112.8469,NG_TOP 
40505,93 7492.6442 , 592843 . 9974,1109.6983 ,WALL NG_TOE 
40506,93 7667 .5 504,592921 . 5204,1111.4689,WALL NG_TOE 
40507,93 7678.6067,592898 .3024 ,1113.1117,NG_TOP 
405 08,93 7683 . 5105,592884.3290,1113.0312,TOP 
40509,937860.0739,592968.0188,1113.1364,TOP 
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40510 , 937854.7897,592977.8909,1113.1079,NG_TOP 
40511 , 937842.9576 , 592999.457 2 ,1112.1618,WALL NG_TOE 
40512,938023.2699,593079.2661,1112.8263,WALL NG_TOE 
40513,938029.3677,593064 . 7014,1113.6375,NG_TOP 
40514,938037.3765,593050.7897,1113.3130,TOP 
40515,938229.5618,593120.3356,1113 .5833,TOP 
40516,938220.2316,593152.2938,1113 . 5406,WALL NG_SPOT 
40517,938418.5316,593171.1341,1113.9932,TOP 
40518,938415.7153 , 593184.5174,1114 . 2670,NG_TOP 
40519,938407.9024 , 593204.0574,1113.3327,WALL NG_TOE 
40520,938592.9488,593253.7828,1113.7710,WALL NG_TOE 
40521,938599.4308,593227.8273,1114 .608 l,NG_TOP 
40522,938606.1903,593214.2483,1114.5393,TOP 
40523,938792.0733,593261.1404,1115 . 1359,TOP 
40524,938788.7279,593275 . 5306,1115.2435,NG_TOP 
40525,938780.1838,593304.0162,1114.7187,WALL NG_TOE 
40526,938973.7445,593318.1948,1115.8104,TOP 
40527,938963.3472,593363.8158,1116 .8735,NG_SPOT 
40528,939106.5011,593364 .1651,1116.6687,TOP 
40529,939106.9859,593385.8559,1116.7377,NG_SPOT 
40530,939227.8215,593421.3669 , 1117.0692,TOP 
40531,939219.9626,593437.8680,1117.2932,FNC_BARB NG_SPOT 
40532,939410.3321,593516.7561,1117.3637,FNC_BARB NG_SPOT 
40533,939415.8331,593493.8476 , 1117.5756,TOP 
40534,939613.8987,593546.2366,1117.7754,TOP 
40535,939606.38 71,593568.2959,1118.1175,FNC_WI NG_SPOT 
40536,939804.8496,593596.6985,1118.1432,TOP 
40537,939796 .4473,593623.0216,1117.7202,FNC_CH NG_SPOT 
40538,939981.2319,593647.8132,1118 .6165,TOP 
40539,939996.7382,593650.6259,1116.0510,TOP 
40540,940016.3020,593659.2738,1119.1009,TOP 
40541,939991.7485,593664.6717,1116.4223,NG_ FL 
40542,939989.7120,593670.9195,1116.8245,FNC_CH NG_SPOT 
40543,940188.9299,593746.1340,1122.2339,TOP 
40544,940177.4060,593755.1993,1121 .9669,NG_TOP 
40545,940164.8366,593760.1040,1117.7209,FNC_CH NG_TOE 
40546,940301.2217,593828.4506,1124.6377,TOP 
40547,940289.7504,593838.5734,1124.9068,NG_SPOT 
40548,940289.7069,593838.7439,1125.5420,TOP RET WALL 
40549,940434 .5891 ,593941.3099,1127 . 2104,TOP 
40550,940427.2066,593952.5718,1127.2568,NG_TOP 
40551,940416.0284,593966.0873,1119.7806,NG_TOE 
40552,940405.1905 ,593981.3077,1118 .9720,NG_SPOT 
40553,940576.3377,594058 . 2937,1127.8886,TOP 
40554,940565.4533,594072.3472,1128.0464,NG_TOP 
40555,940557.3584,594087.9258,1119 .7406,NG_TOE 
40556,940532.5940,594124.2555,1118.024l,NG_SPOT 
40557,940786.9875,594180.4322,1128.9179,TOP 
40558,940780 .0420,594195.8573,1128.9950,NG_TOP 
40559,940774 . 8758,594210.0447,1121.1962,NG_TOE 
40560,940756 .3 281,594250 . 5769,1119.440l,NG_SPOT 
40561,941037.3699,594270.5355,1129.0120,TOP 
40562,941032 .7925,594285.2766 , 1129 .1748,NG_TOP 
40563,941027.7603,594299 . 3216,1121.9376 , NG_TOE 
40564,941014.6048,594335 . 5533,1120 .1138,NG_SPOT 
40565,941228 .0927,594336.7001, 1129.1614,TOP 
40566,941222.9422,594350.8575,1129.5639,NG_TOP 
40567,941218.2907,594366.1344,1122 .0693,NG_TOE 
40568,941202.1422,594417.2612,1121.3113,NG_SPOT 
40569,941389.7844,594474.8936 , 1122.0605,NG_SPOT 
40570,941409.8310 , 5944 31.302 2, 1123.2138,NG_TOE 
40571,941411.8138,5944 17.1639,1129.6086,NG_TOP 
405 72,941416 . 5168,594401.662 3 ,1129.4185 ,TOP 
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40573,941612.5295,594469.5352,1129.6862,TOP 
40574,941607.2376,594484.3142,1129.6893,NG_TOP 
40575,941605.2458,594496.8771,1124.4126,NG_TOE 
40576,941593.7989,594535.7580,1123.0412,NG_SPOT 
40577,941698.0057,594499.6475,1130.0068,TOP 
40578,941687.9636,594529.9125,1129.7273,NG_TOP 
40579,941676.2706,594561.5339,1129.8562,NG_TOP 
40580 , 941798.6945,594602.0076,1114.3023,NG_ FL 
40581,941823.3302,594530 . 3967,1114 . 564l,NG_FL 
40582,941825.0876,594526.4086,1114.1184,TOP 
40583,941944 . 4030,594585.0176,1130.3290,TOP 
40584,941924.8182,594644.8973,1129.8904,NG_TOP 
40585,941969.5137,594662.0067,1130.6808,NG_SPOT 
40586,941986.7372,594599.6732,1130.3918,TOP 
40587,942187.6213,594669 .1961,1130.7419,TOP 
40588,942168 . 8084,594722 . 3782,1130.6207,NG_SPOT 
40589,942375.4415,594797 . 9223,1129.7397,NG_SPOT 
40590 , 942391.9906,594738.6194,1131.138l,TOP 
40591,942690.7761,594786.0973,1131.4860,TOP 
40592,942690.3414,594836 . 9549,1131.3399,NG_SPOT 
40593,942899.5180,594790.7237,1132.0075,TOP 
40594,942897.6130,594844.1076,1131.8513,NG_SPOT 
40595,943097.5636,594860.2501,1132.3873,NG_SPOT 
40596,943098.8399,594795 . 2314,1132.4740,TOP 
40597,943301.0651,594799.7683,1132.8714,TOP 
40598,943299.6678,594857.7669,1132.6217,NG_SPOT 
40599,943504.3875,594883.5245,1132.3228,NG_SPOT 
40600,943506.4983,594804.5426,1133.0057,TOP 
40601,943703.3566,594810.6258,1133.379l,TOP 
40602,943698.5910,594865.7185,1133.1434,NG_SPOT 
40603,943867.6492,594907.5411,1133.1775,NG_SPOT 
40604,943884.4025,594835.6040,1133.5266,TOP 
40605,944106.2779,594893.8590,1135.9318,TOP 
40606,944077.9931,594951.5666,1135.205l,NG_SPOT 
40607,944305.6960,594974.5215,1133 . 6885,TOP 
40608,944299.8202,595017.6144,1133 . 4229,NG_TOE 
40609,944282.6114,595012.5532,1140.4072,NG_TOP 
40610,944280.5258,595011.4510,1140.6282,RR_TOE 
40611,944275.3521,595009.8661,1142 .4086,RR_TOP 
40612,944447 . 5123,595032 . 7765,1133.62ll,TOP 
40613,944419 . 4920,595103.4811,1133 . 4105,NG_SPOT 
40614,944602.0278,595215.9980,1142.7856,NG_TOP 
40615,944581.3843,595247 . 1450,1134 . 6244,NG_TOE 
40616,944568 . 6207,595268.0082,1135.0953,FNC_CH NG_SPOT 
40617,944617.7979,595195.2439,1142.4902,NG_TOP 
40618,944634.2329,595149.5491,1133.5346,NG_TOE 
40619,944659.7972,595095.4985,1134.1453,TOP 
40620,944863.8485,595168.5651,1134.6060,TOP 
40621,944842.9818,595220.4133,1134 . 6237,NG_TOE 
40622,944813.0035,595276.5098,1144.5712,NG_TOP 
40623,944989.7045,595384 . 9512,1149.4409,NG_TOP 
40624,945019.3094,595336.8011,1135.4739 , NG_TOE 
40625,945055.1631,595262.0062,1135.0354,TOP 
40626,945124 .0122,595306.1248 , 1135.1972,TOP 
40627,945078.5290,595373.1219,1135 . 4090,NG_TOE 
40628,945051.0557,595416.5889,1147.4706,NG_TOP 
40629,945037.4353,595444.2765,1148 . 668l,NG_TOP 
40630,945005.4153,595500.8388,1136 . 4526,NG_TOE 
40631,944984.8933,595522.3253,1136.6769,FNC_CH NG_SPOT 
40632,945130.9272,595294.5020,1124.2109,TOE 
40633,945144.6273,595271.8027,1124.5656,NG_SPOT 
40634,945076.6723,595214 . 2756,1123.7520,NG_SPOT 
40635,945062.8907,595250 . 8391 , 1123 . 5980 ,TOE 
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40636,944869.8252,595154.8918,1122.9838,TOE 
40637,944882.0072,595123.2790,1123.1964,NG_S POT 
40638,944663.9046,595083.8685,1124.1978,TOE 
40639,944677.9407,595048.2311,1123.4057,NG_SPOT 
40640,944454.6538,595011.6097,1121.8375,TOE 
40641 , 944472.1880,594967.7877,1123. 1956,NG_S POT 
40642,944335.1027,594902.1338,1121.6335,NG_SPOT 
40643,944318.2206,594950.1750,1120.3373,TOE 
40644,939493.4476,593241.8367,1097.6509,TOE 
40645,939494.1501,593255.1975,1097.0353,NG_SPOT 
40646,939292.1594,593192.7687,1095.931l,NG_SPOT 
40647,939299.8039,593172.7964,1096.1199,TOE 
40648,939115.2677,593116.8728,1096.18ll,NG_SPOT 
40649,939118.4859,593094.1417,1095.7040,TOE 15_ 0/S WEST 
40650,938934.8942,593001.0363,1096.1722,TOE 
40651,938927.5666,593013.1896,1095.476l,NG_SPOT 
40652,938739.4317,592971.0736,1094.4388,NG_SPOT 
40653,938746.2377,592943.1902,1095.1185,TOE 
40654,938560.2309,592877.9373,1095.1004,TOE 
40655,938554.9980,592904.8660,1094.1843,NG_SPOT 
40656,938351.3312,592837.5663 ,1093.98ll,NG_SPOT 
40657,938363.0125,592809.1290,1094 . 8695,TOE 
40658,938176.6593,592726.3811,1093.6658,TOE 
40659,938164 . 1421 ,5 92751 . 3741,1092 . 6544,NG_SPOT 
40660,937978 . 1317,592664.5554 , 1093.002l,NG_SPOT 
40661,937994.1224,592639.1416,1093 . 6880,TOE 
40662,937815 . 0232,592552.7860,1093 .62 92,TOE 
40663,937801.2155,592580 . 3846,1092.5068,NG_S POT 
40664,937611.1157,592487 . 9238,1092 . 2572,NG_SPOT 
40665,937628 .1770,592457.8283 , 1093 .1809,TOE 
40666,937462.3022,592356 .4480,1091 . 5956,TOE 
40667,937442.6530,592383.3603,1090.9996,NG_SPOT 
40668,937283.3847,592270.4455,1090.0450,NG_SPOT 
40669,937300.1789,592244 . 7972,1090.4527,TOE 
40670,937129.0586,592147 . 8275,1090.1807,TOE 
40671,937111.3554,592177.3575,1089.1336,NG_S POT 
40672,936932.6250,592081.9219,1089.4815,NG_S POT 
40673,936952.0790,592058.8077,1090.512l,TOE 
40674,936772 . 5796,591984 .2030,1090.059l,TOE 
40675,936764.1050,592005.3029,1088.7462,NG_SPOT 
40676,936578.2576,591955 . 9631,1088 . 2803 , NG_SPOT 
40677,936586.8956,591926.9855 , 1090.8186,TOE 
40678,936395.5584,591876.7294,1089.1742 ,TOE 
40679,936392.9434,591904.5150,1087 . 6366,NG_SPOT 
40680,936203.0435,591863.6096,1087.1678,NG_SPOT 
40681,936203.6428,591847.4592,1088.6867 ,TOE 
40682,936011.6091,591862 . 1048 , 1086.3077,TOE 
40683,936020.1753 , 591873 . 0211,1085.9929,NG_S POT 
40684,939130.0892,593334.9916,1096.0628,NG_S POT 
40685,939115.3877,593362.2870,1095.9019,TOE 
40688,944114.9315,594879.0494,1120.7214,TOE 
40689,944118.2589,594856.9745 , 1119.7294,NG_SPOT 
40690,943889.9132,594793.8434,1118.8676,NG_SPOT 
40691,943887.7665,594821.0384,1120.8680,TOE 
40692,943704 .9244, 594794.7850,1119.2110,TOE 
40693,943 704 .5 522,594767.5438,1117.5364,NG_SPOT 
40694 , 943503.9270 , 594764.3155,1117.0395 ,NG_SPOT 
40695,943502.3704,594787.8546,1118.0255,TOE 
40696,943302.3096,594783.0087,1117.5874,TOE 
40697,943301.5689,594753.5378,1116.4423,NG_S POT 
40698,943099.8375,594776.6453,1115.9577,TOE 
40699,943 100.9913,594 753 .105 7,1114.9425,NG_SPOT 
40700,943054 . 7398, 594 785 . 3266, 1122.4774, SD_INV 24 '"' 
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40701,942900.3245,594772.9353,1115.4484,TOE 
40702,942901.5434,594742.2262,1115.7304,NG_S POT 
40703,942694.4524,594746.3848,1114.0032,NG_SPOT 
40704,942693.1832,594767.0053,1113.7431,TOE 
40705,942399.1890,594717.5406,1111.6510,TOE 
40706,942402.9530,594697.5064,1111.4379,NG_SPOT 
40707,942209.5528,594621.1390,1110.6767,NG_SPOT 
40708,942196.4583,594648.9423,1111.1576,TOE 
40709,941996.2826,594579.5335,1109.4512,TOE 
40710,942004.5938,594552.9701,1109.9717,NG_SPOT 
40711,941828.3450,594521.8165,1108.7643,TOE 
40712,941837.2704 1 594498.1184,1108.4435,NG_SPOT 
40713,941622.3625,594435.2303,1107.1640,NG_SPOT 
40714,941616.8988,594446.2791,1107.3276,TOE 
40715,941424.2272,594378.9308,1106.3807,TOE 
40716,941426.6253,594366.7402,1106.1312,NG_SPOT 
40717 1 941242.5504,594300.6231,1105.7420,NG_SPOT 
40718,941236.5911,594312.0293,1105 . 6948,TOE 
40719,941042.7940,594247.8540,1107.7598,TOE 
40720 1 941050.7953,594228.3424,1107.4710,NG_SPOT 
40721,940808.2753,594129.6821,1105.0025,NG_SPOT 
4072 2,940795.7145,594157.2121,1105.8815,TOE 
40723 1 940609.0523,594058.8940,1109.0441,CONC_BOTTOM 
40724,940587.7991,594042.5842,1109 .1887,CONC_BOTTOM 
40725,940591.5517,594037.4298,1104.6374,TOE 
40726 1 940609.4684,594012.3434,1104.4988,NG_SPOT 
40727,940449.9676,593921.1597,1103.2682,TOE 
40728,940461.1755,593908.4529,1102.6479,NG_SPOT 
40729' 940320.5810 I 593834.1709' 1116 . 1380 I SD_INV 12'" 1 

40730,940317.5469,593811.4983,1102.6264,TOE 
40731,940330.8427,593795.8012,1101.8992,NG_SPOT 
40732 1 940201.0703,593727.4841,1101.7601,TOE 
40733,940214.5187,593704.5778,1100.8374,NG_SPOT 
40734,940003.0649,593632.7787,1100.2023,TOE 
40735,940009.6821,593612 .7353, 1099.1870,NG_SPOT 
40736,939811.5984,593576.2888,1098.1877,TOE 
40737,939822.0383,593566.7310,1098.1343,NG_SPOT 
40738 1 939619.1240,593499.2191,1099.3654,NG_SPOT 
40739,939616.4265,593525.9235,1099.2860,TOE 
40740 1 939422.1542,593474.2243,1097.8749,TOE 
40741,939423.5206,593456.4881,1097.749l,NG_SPOT 
40742,939238.0686,593385.5710,1096.467l,NG_SPOT 
40743,939233.0210,593399.9344,1096.6581,TOE 
40744 1 939012.5080,593322.3671,1098.7729,SD_INV 6_ 
40745,938977.7598,593306.4642,1095.5339,TOE 
40746,938961.8118,593287.0523,1095.0425,NG_SPOT 
40747,938800.9605,593228.5464,1095.0646,NG_SPOT 
40748,938798.4759,593240.4975,1095 . 6274,TOE 
40749,938611.7878,593194.0475,1095.5540,TOE 
40750,938617.3650,593176.4554,1095.4002,NG_SPOT 
40751,938424.5296,593136.0822,1095.3104,NG_SPOT 
40752,938421.3096,593150.7025,1095.3799,TOE 
40753,938240 . 7283,593081.5542,1095.4528,NG_S POT 
40754,938235 . 5303,593100.9542,1095.6965 1 TOE 
40755,938046.7046,593033.0999,1095.429l,TOE 
40756,938055.6807,593012 .7825,1094 .1214 1 NG_SPOT 
40757 1 937878.7856,592933 . 6825,1093 . 9931,NG_S POT 
40758,937869.5304,592950.0919,1094.6750,TOE 
40759,937691 .3 728,592865 .1577,1094.0263,TOE 
40760,937 700.3036,592847.1094,1093.3619,NG_SPOT 
40761 1 93 7534 . 1171,592764.2316,1091.5708,NG_SPOT 
40762 1 937524 .0433,592781.1163,1092.0184,TOE 
40763,937364.8844,592688.9012,1091 .6760,TOE 
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40764,937377.9775,592670.0290 , 1090.5810,NG_SPOT 
40765,937213.9166,592563.7187,1089.8118,NG_SPOT 
40766,937201.5682,592581.8744,1090.452l,TOE 
40767,937194.3408,592590.7688,1100 .6710,CONC_BOTTOM 
40768,937180.3211,592581.5646,1100.7069,CONC_BOTTOM 
40769 , 937040 .5 750,592482.2697,1090 . 2776,TOE 
40770,937053.0122,592457.7046 , 1089.3162,NG_SPOT 
40771,936875.0593,592388 . 5006 , 1090.7677,NG_SPOT 
40772,936866.8576,592400 . 9176,1090.937l,TOE 
40773,936818.5580,592386.2825,1095 . 0502,SD_INV 24" " 
40774,936692.0330,592334.3476,1092.8788,TOE 
40775,936712.4337,592298.3087,1090.3376,NG_SPOT 
40776,936530.2850,592221.5608 , 1088.7867,NG_SPOT 
40777,936523.2583,592238.0307,1090.0424,TOE 
40778,936513.4391,592244.5686,1096.4237,SD_INV 36"" 
40779,936338.8714,592182.9291,1088.5942,TOE 
40780,936342.7637,592169.0829,1087.93ll,NG_SPOT 
40781,936144.6743,592145 . 6927,1087.3365,NG_SPOT 
40782,936143.7833,592160.2454 ,1088 . 2117,TOE 
40783,935950.2222,592166.8588,1083.5925 , TOE 
40784,935947.8900,592154.3830,1082.749l,NG_SPOT 
40785,935761.8431,592195.4543,1081 .2787,NG_SPOT 
40786,935765.9257,592212.1931,1081.0814,TOE 
40787,935597.0300,592288.5544 , 1081.4947,TOE 
40788,935582.6786,592279.5877,1081.1688,NG_SPOT 
40789,935432.6668,592319.0805,1080.6660,NG_SPOT 
40790,935425.4347,592335.6953,1081 .0127,TOE 
40791,935235.1562,592338.6584,1079.833l,TOE 
40792,935235.8052,592320.3937,1079.7318,NG_SPOT 
40793,934902 . 7295,592318.3523,1079.6973,NG_SPOT 
40794,934903.3227,592340.6048,1079.3359,TOE 
40795,934890.7222,592348.2462,1087 . 2076,CONC_BUTTOM 
40796,934897.8829,592348.7988,1087.643l,CONC_BUTTOM 
40797,934721.6967,592305.9834,1079.2913,NG_SPOT 
40798,934715 . 0249,592325.3755,1079.6516,TOE 
40799,934558.2918,592252.4504,1078.569l,TOE 
40800,934572.6450,592238.1138,1079.1697,NG_SPOT 
40801,934402 .6464,592110.6622,1077.4930,NG_SPOT 
40802,934391.3052,592125.5519,1077.8318,TOE 
40803,934202 .6425,591984.5773,1078 .5625,TOE 
40804,934218.2647,591966.5470,107 7.5369,NG_SPOT 
40805,934047.1131,591805.4323,1076.009l , NG_SPOT 
40806,934029.7002,591817.7254,1076.1730 ,TOE 
40807,933895.2262,591643.8091,1077.1965,TOE 
40808,933918.7642,591628 . 1468,1075.7466,NG_SPOT 
40809,933787.9589,591477.3103,1074 . 8946,TOE 
40810,933799.6770,591460 . 6953,1074 . 9435,NG_SPOT 
40811,933584.1937,591405.5780,1075.3124,TOE 
40812,933588.5147,591381.8216,1073.8603,NG_SPOT 
40813,933620.4186,591165.0751,1073.4209,NG_SPOT 
40814,933626.1159,591150.8404,1073.6435,TOE 
40815,933848.3518,591222 . 3904,1074 . 7705,TOE 
40816,933841.3450,591237.2833,1074.7527 , NG_SPOT 
40817,933994.1844,591327.0604,1075.0297,NG_SPOT 
40818,934007.4410,591312 . 5814,1075.7582 ,TOE 
40819,934150 . 2606,591447.1112,1075.8658,TOE 
40820,934136.2159,591461 . 9214,1075 . 7969,NG_SPOT 
40821,934280.0216,591586.9103,1077.0357 , NG_SPOT 
40822,934294.2670,591579.0514 ,1076.9832,TOE 
40823,934443.1107,591716.3594 , 1078.0335 ,TOE 
40824,934427.8841,591731.3885,1077 . 6966 , NG_SPOT 
40825,934618.7370,591830.5045,1078.9442,TOE 
40826,934608 . 966 5, 591848.5643,1077.693 2, NG_S POT 
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40827 , 934813.3093 , 591896.9900,1078.9067,TOE 
40828,934807 . 5460 , 591911 . 3000,1078.6218 , NG_S POT 
40829 , 935011.0264,591957.2116,1079 . 7028,NG_SPOT 
40830 , 935014 . 9810,591938 . 7659,1080.2882,TOE 
40831 , 935 219.3167,591933.9390 , 1081.4590,TOE 
40832 , 935220.3022,591954.7203, 1080.9871,NG_SPOT 
40833,935415.8356,591941.5436,1080.9038,NG_SPOT 
40834,935415.7600,591921.1973 , 1081.1537,TOE 
40835 , 935613.5895,591898 . 3255,1082.3651,TOE 
40836,935615.0339,591921.5122,1081.4073,NG_SPOT 
40837,935812.8269,591881.9250,1082.4621,TOE 
40838,935814.6111,591898.5568 , 1082.3314,NG_ SPOT 
40839,936898.8036,592019.3628 , 1101.6097,CONC_BOTTOM 
40840 , 936897.1665,592018.5540 , 1101.4546,CONC_BOTTOM 
40841,937523.8820,592381.0145 , 1103.8636,CONC_BOTTOM 
40842,937522.2722,592379 . 9647 , 1103.8442,CONC_BOTTOM 
40843,937576.9097,592413.6584, 1104.1192,CONC_ BOTTOM 
40844,937575.3183,592412.6191,1104.135l,CONC_BOTTOM 
40845,937923.6678,592591.4599,1104.8714,CONC_BOTTOM 
40846,937922.0530,592590.5758 , 1104.889l,CONC_BOTTOM 
50002,944084. 5433, 594886. 5380, 1136.1636, CTRL_BCF _3 '" '_MC_ FCD_345+00 
50003,944084.6113,594886.4971,1136.1591,CTRL_ BCF _3" "_M(_FCD_345+00 
50005,944199.4487,594558.3275 , 1136.0473,CTRL_ BCF _3" "_MCFCD_345+00 
50007,934415.3714,591542.0245,1101.2151,SS_MH _RIM 
50009,934384.5407,591530.6472,1100.8174,SS_MH _RIM 
50011,933988.4748, 591260. 5331,1099.0254, CTRL_BCF _3'"'_MCFCD_23 5+00 
50013,933903.3087,591698.9750,1098.3913,CTRL_BCF _3""_MCFCD_235+00 
50015,941351.7691,593752.2862,1121.7830,PVMT_SPOT 
50016,941351.7028,593712.6729,1120 . 9407,PVMT_SPOT 
50017,941429.7590,593713.6718,1121.0593,PVMT_SPOT 
50018,941533.0382,593713.5277,1121.5707,PVMT_SPOT 
50019,941537 . 5311,593753.7095,1122.2335,PVMT_SPOT 
50020,941429.0818,593752.4816,1121.9391 , PVMT_SPOT 
50021, 93943 5. 2824, 593201. 0648, 1117. 3 3 58, CTRL_BCHH _3 '"'_MCFCD_295+00 
50023,939406.7796,593492.9425,1117.5802,CTRL_BCF _3""_MCFCD_295+00 
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JE Fuller Hydrology & Geomorphology, Inc. 

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

Appendix C. Project Survey and Mapping 

C.2 Wilson & Company Survey Report 
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Survey Report 

New River Survey 

submitted to: 
Flood Control District of Maricopa County 

submitted by: 
Wilson & Company, Inc., Engineers & Architects 

March 30, 2011 



• 

• 

• 

WflSOIV 
&COMPANY 

410 N. 441
h Street 

Suite 460 
Phoenix, AZ 85008 
602-283-2701 
602-273-1230 Fax 

March 30, 201 1 

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

New River 

Survey Report 

2011 

Albuquerque 
Colorado Springs 
Denver 
Fort Worth 
Houston 
Kansas City 
Lenexa 
Omaha 
Pasadena 
Phoenix 
Rio Rancho 
Salina 
San Bernardino 
SanD/ego 

Wilson & Company 
Latin America, LLC 

This Survey Report is the result of a survey conducted for Flood Control District 
of Maricopa County to provide on the ground field survey, drainage structure and bridge 
data. 

The survey was conducted during the month of March 2011. It began with the 
gathering of research data on existing NGS control points in area of the project. These 
points form the basis of the survey control for this project. A Virtual Reference Station 
(VRS) network was utilized in lieu of standard GPS base stations as a major component 
of the R TK system. GP S data gathered during this survey used this system and standard 
GPS base set up. 

Field work consisting of control checks into existing NGS monuments, setting 
and referencing project control monuments was completed March 29,2011. Members of 
the field crew were Dane Branfort, Hector Bejarano, and James Flemings. GPS 
equipment used for this survey was Trimble R8 receivers combined with Trimble TSC2 
data collectors . 

WILSON & COMPANY, INC., ENGINEERS & ARCHITECTS 
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WilSON 
&COMPANY 

Surveyors Certificate 

Page2 

I, Gregory L Thompson, a Registered Land Surveyor in the State of Arizona, do hereby 
certify that the accompanying survey conducted March, 2011 was made under my direct 
supervision and the information contained hereon is ttue and accurate to the best of my 
belief . 

WJLSON & COMPANY 



-- - ------ ---·---------------

• Index 

Contents Number of Pages 

Project Maps 3 

Control Point Coordinates 4 

NGS Data Sheets 6 

Control Point Reference Sheets 8 

Structure Sketches 3 

Project Photos 9 

• Survey Point List 22 

• 



• 

• 

• 



• 

• 

• 



Field surveyor: 

Computer operator: 

Reference: 

• 

• 

Scale 1" to 2083 ft 
0 3500 itt • ~ 

International feet 

Site: Not selected, System: US State Plane 1983 

Plot Scale: 1" to 2083 ft Zone: Arizona Central 0202, Datum: NAD 1983 (Conus) 

Printed on 3/30/2011 , at 8:12:26 AM Project: FCDMC_tg o 

Printed from Trimble Geomatics Office 
AZ central international feet Alpha codes 

o·oo·oo" 
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TYP LID HOR LID VER LID XNAD27 YNAD27 XNAD83 YNAD83 NGVD29 NAVD88 MNT LID PNTNUM DESCRIPTION 
Aluminum cap compressed onto an stainless steel rod 

6 7 8 0.000 0.000 597120.521 943398.195 0.000 1137.762 27 1FB1 driven to refusal, in sleeve. 

Aluminum cap compressed onto an stainless steel rod 

6 7 8 0.000 0.000 582098.635 928137.005 0.000 1067.257 27 1EA1 driven to refusal, in sleeve. 

6 7 8 0.000 0.000 593613.201 941164.209 0.000 1120.644 10 100 Set 5/8" Rebar with aluminum cap flush with ground. 

6 7 8 0.000 0.000 593590.239 940708.682 0.000 1120.568 10 101 Set 5/8" Rebar with aluminum cap fkJsh with ground. 

6 7 8 0.000 0.000 594269.177 940082.902 0.000 1119.595 8 102 Brass Disk Set in Concrete 

6 7 8 0.000 0.000 594001 .247 940012.218 0.000 1119.334 8 103 Brass Disk Set in Concrete 

6 7 8 0.000 0.000 593041 .469 939129.076 0.000 1117.063 17 104 MAG Nail with washer 

6 7 8 0.000 0.000 592829.819 938685.197 0.000 1115.241 17 105 MAG Nail with washer 

6 7 8 0.000 0.000 593226.524 938818.705 0.000 1115.575 17 106 MAG Nail with washer 

6 7 8 0.000 0.000 593286.131 938977.537 0.000 1116.546 17 107 MAG Nail with washer 

L ·-------·---·-----
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FCDMC New River Survey 
New River Survey 
US State Plane, Arizona Central Zone, NAD83(1992) 
lnernational Feet 
Geoid 09 

NAVD88 NGVD29 
Point Name Northing Easting Elevation Elevation 
100 941164.209 593613.201 1120.644 1137.155 
101 940708.682 593590.239 1120.568 1066.694 
102 940082.902 594269.177 1119.595 1120.042 
103 940012.21 8 594001 .247 1119.334 1119.967 
104 939129.076 593041.469 1117.063 1118.996 
105 938685.1 97 592829.819 1115.241 1118.735 
106 938818.705 593226.524 1115.575 1116.466 
107 938977.537 593286.131 1116.546 1114.645 
1EA1 928137.005 582098.635 1067.257 1114.979 
1 FB1 943398.195 597120.521 1137.762 1115.95 

• • 

Ellipsoidal Combined 
Latitude Longitude Height Scale Factor 

33035'12.00351"N 112015'57.65057"W 1021 .932 0.9997953 
33035'07 .49585"N 112015'57.90385"W 1021 .842 0.9997951 
33035'01.3271 O"N 112015'49.85323"W 1020.875 0.9997949 
33035'00.61887"N 112015'53.01760"W 1020.603 0.9997949 
33034'51.84919"N 112016'04.32761"W 1018.275 0.9997948 
33034'47.45043"N 112016'06.81161"W 1016.434 0.9997948 
33034'48.78465"N 112016'02.1 2775"W 1016.785 0.9997948 
33034'50.35809"N 112016'01.42951"W 1017.763 0.9997948 
33033'02.71019"N 112018'13.19218"W 967.864 0.9997967 
33035'34.22123"N 112015'16.27561"W 1039.231 0.9997939 
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Coordinate System Details 

Coordinate System Details 
Project : FCDMC_tgo 

User name DRBranfort Date & Time 
10:46:31 AM 
3/30/201 1 

Page 1 of2 

Coordinate System 
Project Datum 
Vertical Datum 
Coordinate Units 
Distance Units 
Height Units 

US State Plane 1983 Zone Arizona Central 0202 

Coordinate System 
Coordinate System 
Zone 

NAD 1983 (Conus) 

International feet 
International feet 
International feet 

US State Plane 1983 
Arizona Central 0202 

Geoid Model 

Datum 
Ellipsoid Name 
Geoid Model 

NAD 1983 (Conus ) 
Geodetic Ref System 1980 
Geoid 09 

Site Not selected 

Ellipsoid 
Ellipsoid Name 
Fl attening 1/f 
Semi Major Axis 

Geodetic Re f System 1980 
298.257 
209256 4 6 . 325ift 

Datum Trans f ormation : Three Paramete r 
WGS84 t o Geodetic Ref System 1 980 
Translation X O. OOOift 
Translation Y O. OOOift 
Translat ion Z O.OOOift 
Scal e Factor N/A ppm 

Mercator Projection 
Origin 

Rotation X 
Rot at i on Y 
Rotation Z 

False Origin 

Geoid 09 

N/A 
N/A 
N/ A 

Transverse 
Project ion 
Latitude 
Longitude 
Height 

31"00 ' 00 . 00000 nNFalse 
lll"SS ' OO . OOOOO nWFalse 

N/A 

Northing O. OOOift 
Easting 700000 . 000ift 
False Elevation 

Scale Factor 0.99990000 

Shift grid name None 
Azimuth a t projection centre N/A 
Azimuth at equator N/A 
Projection Parallel 1 N/A 
Projection Parallel 2 N/A 
Projection Ferro Constant N/A 
Projection Point 1 Latitude N/A 
Projection Point 1 Longitude N/A 
Projection Point 2 Latitude N/A 

N/A 

file://J:\Survey\PROJECTS\0321FCDMCpeoria2011\FCDMC_tgo\Reports\Additional\Re... 3/30/2011 
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Coordinate System Details 

Pro j ection Point 2 Longitude 
Project i on grid name 

Local site settings 
Project lat i tude 
Project l ongitude 
Project height 
Ground scale faGtor 
False northing of f set 
Fa l se easting offset 

GPS Site Calibration Deta i l s 

Horizontal Adjustment 
North Origin 
East Origin 
Scale 

Vertical Adj us t ment 
North Origin 
Ea s t Origin 
Vertical constant corr ection 
Slope North 
Sl ope Eas t 

Network Adjustment Parameters 
Longi tude Deflecti on 
La t itude Deflection 
Azimuth Rota t ion 
Ne twork Scale 
Distance Scal e 
Distance Constant 
Height Cons t ant 

N/A 
N/A 
N/A 

N/A 
N/A 

? 
? 

997 . 000ift 
N/A 
N/A 
N/A 

Translation North 
Translat ion East 
Rotation 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

N/A 
N/A 
N/A 
N/A 
N/A 

Page 2 of2 

N/A 
N/A 
N/A 

file://J:\Survey\PROJECTS\0321FCDMCpeoria2011 \FCDMC _tgo\Reports\Additional\Re.. . 3/30/2011 
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DATASHEETS 

The NGS Data Sheet 
See file dsdata.txt for more info.rma tion about the da tasheet. 
DATABASE= , PROGRAM= da t asheet; VERSION= 7 . 86 
1 Nation~1 Geodetic Survey, Retrieval Date = MARCH 30 , 20 11 

Page 1 of3 

AJ3848 *********************************************************************** 
AJ3848 
AJ3848 
AJ3848 
AJ3848 
AJ3848 
AJ3848 
AJ3848 
AJ3848 
AJ3848* 
AJ38 48* 
AJ3848 
AJ3848 
AJ3848 
AJ3848 
AJ3848 
AJ3848 
AJ3848 
AJ3848 
AJ 3848 
AJ3848 
AJ3848 
AJ3848 
AJ3848 
AJ3848 
AJ3848 

HT MOD 
DESIGNATION -
PID 
STATE/COUNTY
USGS QUAD 

NAD 83(2007)
NAVD 88 

EPOCH DATE 
X 
y 

z 
LAPLACE CORR-
ELLIP HEIGHT -
GEOID HE IGHT-

This i s a Height Modernization Survey Station. 
1FB1 
AJ3848 
AZ/MARI COPA 
EL MIRAGE (1982) 

*CURRENT SURVEY CONTROL 

33 35 34 . 22123(N) 112 15 16 . 27561( W) ADJUSTED 
GPS OBS 346 . 79 (meters} 1137. 8 (feet) 

2007 . 00 
- 2 , 014 ,2 85 . 257 
-4, 922 , 460 . 645 

3 , 509 , 091.601 
4 . 24 

316 . 725 
- 30 . 03 

(meters) 
{meters) 
{meters) 
(seconds} 
{meters} 
(meters} 

COMP 
COMP 
COMP 
DEFLEC09 

{02/10/07} ADJUSTED 
GEOID09 

------- Accuracy Es t imates {at 95 % Confidence Level in em) ------ - 
Type PI D Designation North East Ellip 

NETWORK AJ3848 1 FB1 0 . 86 0 . 71 1.18 

AJ3848 . The horizontal coordina t es were established by GPS observations 
AJ3848 . and adjusted by the National Geodetic Survey in February 2007 . 
AJ3848 
AJ3848 . The datum t ag of NAD 83(2007) is equival ent to NAD 83(NSRS2007) . 
AJ 3848 . See National Readjustment for more information . 
AJ38 48 . The horizontal coordinates are va l id at t he epoch date displayed above . 
AJ3848 . The epoch date for horizontal control is a decimal equivalence 
AJ3848 . o f Year/Month/Day. 
AJ3848 
AJ3848 .The orth ometr i c height was determined by GPS observations and a 
AJ3848 . high- resolution geoid mode l using preci se GPS observation and 
AJ3848 . processing techniques . 
AJ3848 
AJ3848 . The X, Y, and Z were computed from t he position and t he ellipsoidal ht . 
AJ3848 
AJ38 48 . The Lapl ace correct i on was computed f r om DEFLEC09 derived deflect i ons . 
AJ3848 
AJ3848 .The ellipsoidal height was determined by GPS observations 
AJ3848 . and is referenced to NAD 83 . 
AJ3848 
AJ3848 .The geoid he ight was determined by GEOID09 . 
AJ3848 
AJ3848 ; 
AJ3848 ; SPC AZ C 
AJ3848 ; SPC AZ C 

No r th 
287,547 . 770 
943 , 398 . 20 

East 
182 , 002 . 335 
597 ,12 0 . 52 

http://www.ngs.noaa.gov/cgi-binlds_mark.prl?Pic!Box=AJ3848 

Units Scal e Factor Converg . 
MT 0 . 9999 1212 - 0 11 13.0 

iFT 0.999912 12 -0 11 13 . 0 

3/30/2011 



• 

; 

I • 

• 

DATASHEETS Page 2 of3 

AJ3848;UTM 12 - 3,717,717 . 460 383 , 594.254 MT 0 .99976705 - 0 41 39 .1 
AJ3848 
AJ3848! 
AJ3848!SPC 
AJ3848 !UTM 
AJ3848 
AJ3848 
AJ3848 

AZ C 
12 

El ev Factor x Scal e Factor 
0 . 99995028 X 0 . 99991212 
0 . 99995028 X 0.99976705 

Combined Factor 
0 . 99986240 
0.999717 34 

SUPERSEDED SURVEY CONTROL 

AJ3848 NAD 83 (1992)- 33 35 34 . 22050(N) 
AJ3848 ELLIP H (04/12 /0 1 ) 316.757 (rn) 

112 15 16.27496(W) AD( 
GP ( 

AJ3848 
AJ3 848.Superseded values are not recommended fo r survey control . 

B 
3 2 

AJ3848.NGS no longer adjusts projects to t h e NAD 27 or NGVD 29 datums . 
AJ3848 . See file dsdata . txt t o determine how the supersede d data were derived. 
AJ3 848 
AJ3848_U . S . NATIONAL GRID SPATIAL ADDRESS : 12SUC8359417717(NAD 83 ) 
AJ3848 MARKER : I = METAL ROD 
AJ3848 SETTING : 59 = STAINLESS STEEL ROD IN SLEEVE (10 FT . + ) 
AJ3848 STAMPING: 1FB1 1999 
AJ3848 MARK LOGO: MCDOT 
AJ3848 PROJECTION: FLUSH 
AJ3848 MAGNETIC: B = BAR MAGNET IMBEDDED IN MONUMENT 
AJ3848 STAB ILITY : A = MOST RELIABLE AND EXPECTED TO HOLD 
AJ3848+STABILI TY: POSITION/ELEVATION WELL 
AJ3 848 SATELLITE : THE SITE LOCATION WAS REPORTED AS SUITABLE FOR 
AJ3848+SATELLI TE : SATELLI TE OBSERVATIONS - August 25 , 2007 
AJ3848 ROD/PIPE - DEPTH : 3.6 meters 
AJ3848 SLEEVE-DEPTH 0 . 8 me t ers 
AJ3848 
AJ3848 HISTORY 
AJ3848 HISTORY 
AJ3848 HISTORY 
AJ3848 

- Date 
- 1999 

. Condition 
MONUMENTED 

- 20070825 GOOD 

Report By 
MCDOT 
MCDOT 

AJ3848 
AJ3848 

STAT I ON DESCRIPTION 

AJ3848 ' DESCRIBED BY MARICOPA CO DOT 1999 (JJR ) 
AJ3848 'THE STAT ION IS LOCATED WITHIN THE CITY OF PEORIA, TOWNSHIP 3 NORTH, 
AJ3848 'RANGE 1 EAST , SECT I ON 22 
AJ3848'0WNERSHIP - SANTA FE RAILROAD RIGHT OF WAY 
AJ3848'TO REACH THE STAT I ON FROM THE JUNCTION OF US HI GHWAY 60 AND 91ST 
AJ3848 ' AVENUE , DRIVE NORTH ON 91ST AVENUE AND CROSS THE RAILROAD TRACTS THAT 
AJ3848 ' PARALLEL US 60 ON THE NORTHEAS T SI DE, THENCE TURN RI GH T (EAST) ONTO A 
AJ3848'DIRT ACCESS TRAIL AND DRIVE EASTERLY 1 90 FT (?7 . 9 M) TO THE STATION 
AJ3848 ' MONUMENT DESCRIPTION- THE STATION IS MARKED BY AN ALUMINUM CAP 
AJ3848 ' COMPRESSED ON A 11.9 FT (3 . 6 M) STAINLESS STEEL ROD DRIVEN TO REFUSAL , 
AJ3848 ' ENCASED IN A 1 INCH GREASED PVC SLEEVE ENCLOSED IN A 5 INCH PVC PIPE 
AJ3848 'WI TH A COUNTY LOGO ACCESS COVER STAMPED 1FB1 1999, SURROUNDED WITH A 
AJ3848 ' CONCRETE COLLAR FLUSH WITH THE GROUND , WITNESSED BY A WH ITE CARSONI TE 
AJ3848 ' MARKER 
AJ3848 ' STATION TIES -
AJ3848 '12 FT (3.7 M) SOUTHWEST OF THE CENTERLINE OF A 12FT (3.7 M) WIDE 
AJ3848 ' CONCRETE DI TCH 
AJ3848 ' 41 FT (12.5 M) NORTHEAST OF THE CENTERLINE OF THE SANTA FE RAILROAD 
AJ3848 ' 19 FT (5 . 8 M) SOUTHWEST OF A CHAIN LI NK FENCE 
AJ3848 ' FOR A TO REACH MAP, STATION IMAGES AND ADDITIONAL I NFORMATION , YOU CAN 
AJ3848 ' VISIT-ItVWW . MCDOT .MARI COPA . GOV SEARCH KEYWORD GDACS 
AJ3848 
AJ3848 
AJ3848 

STATION RECOVERY (200 7) 

AJ3848 ' RECOVERY NOTE BY MARICOPA CO DOT 2007 (BPD) 

http://www .ngs.noaa.gov/ cgi-bin/ ds _mark. prl ?PidBox= AJ3 848 3/30/2011 
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AJ3848 ' FOUND THE MONUMENT IN GOOD CONDITION HOWEVER I T APPEARS IT IS 
AJ3848'SUBSI DENCE . WE PERFORMED FAST STATIC GPS (TWO 30 MINUTE OBSERVATIONS) 
AJ3848 ' FROM BED ROCK 1 . I T WAS DOWN 0 . 24 FEET AND 0.44 FEET . 

*** retrieval complete. 
Elapsed Time = 00:00 : 00 

http://www.ngs.noaa.gov/cgi-binlds_mark.prl?PidBox=AJ3848 3/30/2011 
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The NGS Data Sheet 
See file 
DATABASE 
1 

dsdata . txt for mo re information about the datasheet . 
, PROGRAM= datasheet , VERSION = 7 . 86 

Nation~ l Geodetic Sur vey, Retrie val Date = MARCH 30 , 2011 

Page 1 of3 

AJ 3846 ************************************ * ********************************** 
AJ3846 
AJ3846 
AJ3846 
AJ3846 
AJ3846 
AJ3846 
AJ3846 
AJ38 4 6 

HT MOD 
DESIGNATION -
PID 
STATE/COUNTY
USGS QUAD 

This is a Height Moderniza t ion Su rvey Stat ion . 
lEAl 
AJ3846 
AZ/MARI COPA 
EL MIRAGE (1982) 

*CURRENT SURVEY CONTROL 

AJ3846* 
AJ38 4 6* 

NAD 83(2007 ) 
NAVD 88 

33 33 02 . 71 019(N) 112 1 8 1 3 . 19218(W) 
325 . 30 (meters ) 1067 . 3 (feet) 

ADJUSTED 
GPS OBS 

AJ38 4 6 
AJ38 4 6 EPOCH DATE 2007 . 00 
AJ3846 X 
AJ3846 y 

AJ38 4 6 z 
AJ38 4 6 LAPLACE CORR-

- 2 , 0 1 9 , 4 7 9. 411 
- 4 , 923 ,1 02 .7 06 

3 , 505 , 190.046 
3 . 15 

(me t ers ) 
(meters ) 
(meters) 
(seconds ) 

COMP 
COMP 
COMP 
DEFLEC09 

AJ38 4 6 ELLIP HEIGHT -
AJ3846 GEOI D HEI GH T-

294.987 
- 30 . 30 

(meters) 
(meters) 

(02/10/07 ) ADJUSTED 
GEOI D09 

AJ 3846 
AJ3846 
AJ3846 

------- Accuracy Est imates (at 95% Confi d enc e Level in em ) ------- 
Typ e PID Design a t i on North East El l i p 

AJ38 4 6 
AJ3846 NETWORK AJ3846 lEAl 0 . 63 0 . 53 
AJ38 4 6 
AJ38 4 6 
AJ 38 4 6 . The hor i zon t al coor dinates were es t ablished b y GPS observations 
AJ38 4 6 . a n d adjusted by t h e Nat iona l Geode t ic Survey in February 2007 . 
AJ 38 4 6 
AJ 3 8 46 . The d a tum tag of NAD 83(200 7 ) is equival ent to NAD 83 (NSRS2007) . 
AJ384 6 . See Nat i ona l Readjustment for more i nformation . 

0 . 98 

AJ 3846 .Th e h ori zon t al coord i nates are va l id at t h e epo c h date displ ayed a b ove . 
AJ38 4 6 . Th e epoch date f or horizontal contro l i s a decimal equi valen ce 
AJ3846 . of Ye ar/Month/Day . 
AJ 38 46 
AJ38 46 . The orthometric height wa s de t ermined by GPS ob serva t i on s a nd a 
AJ 3846 . h igh-re solution geoid mod e l using precise GPS observation and 
AJ38 4 6 . process i ng technique s . 
AJ 38 4 6 
AJ 3846 . The X, Y, and Z were comput ed from t h e pos i tion and the e llipsoida l h t . 
AJ38 4 6 
AJ3846 .Th e La p lace correction was comput ed from DEFLEC0 9 derived d e fl ect i on s . 
AJ3846 
AJ3 84 6 . The e l l ipsoidal height wa s dete rmi ned b y GPS observations 
AJ 38 4 6 . a nd is r e ference d t o NAD 83 . 
AJ384 6 
AJ38 4 6 . The geoid height was determin e d by GEOID09 . 
AJ3846 
AJ3846 ; 
AJ3846 ; SPC AZ C 
AJ3846 ; SPC AZ C 

North 
282 , 896 . 1 59 
928 , 137 . 00 

East 
177 , 423 . 664 
582 , 098 . 64 

http://www.ngs.noaa.gov/cgi-bin/ds_mark.prl?PidBox=AJ3 846 

Uni t s Sca l e Factor Converg . 
MT 0 . 99991592 - 0 12 50 . 0 

iFT 0 . 99991592 - 0 12 50 . 0 

3/30/2011 
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AJ3846 ; UTM 12 - 3 , 713, 107.19 2 378 , 975.251 tvlT 0 . 999780 5 7 -0 43 14.1 
AJ3846 
AJ3846! 
AJ3846!SPC 
AJ3846 !UTM 
AJ3846 
AJ3846 
AJ3846 

AZ C 
12 

Elev Factor x Scale Factor 
0.99995369 X 0.99991592 
0 . 99995369 X 0.99978057 

Combined Factor 
0 . 99986962 
0 . 999734 2 7 

SUPERSEDED SURVEY CONTROL 

AJ3846 NAD 83(1992)- 33 33 02.70949(N) 
AJ3846 ELLIP H (04/1 2 /01) 295 . 016 (m) 
AJ3846 

112 18 13 . 1 9156(W) AD( 
GP ( 

AJ3846 . Superseded val ues are not recommended for survey cont ro l . 

B 
3 2 

AJ3846 .NGS no lon ger ad justs projects to the NAD 27 or NGVD 29 d a tums. 
AJ38 46 . See fi le dsdata . t x t to determine how the super seded data were deri ved. 
AJ3846 
AJ 3846 U. S . NATIONAL GRID SPATIAL ADDRESS : 12SUC7897513107(NAD 83) 
AJ3846 MARKER : I = METAL ROD 
AJ3846 SETTING : 59 = STAI NLESS STEEL ROD IN SLEEVE (10 FT.+} 
AJ3846 STAMPI NG: lEAl 1999 
AJ3846 MARK LOGO : MCDOT 
AJ3846 PROJECTION : FLUSH 
AJ3846 MAGNETIC: B = BAR MAGNET IMBEDDED I N MONUMENT 
AJ3846 STABILI TY : A = MOST RELI ABLE AND EXPECTED TO HOLD 
AJ3846+STABILITY : POSITION/ELEVAT I ON WELL 
AJ3846 SATELLITE : THE SITE LOCATION WAS REPORTED AS SUITABLE FOR 
AJ3846+SATELLITE : SATELLITE OBSERVATIONS - March 14 , 2008 
AJ3846 ROD/PIPE- DEPTH : 7.8 meters 
AJ3846 SLEEVE-DEPTH 0 . 8 meters 
AJ3846 
AJ3846 HISTORY - Date Condit i on Report By 
AJ3846 HI STORY - 1999 MONUMENTED MCDOT 
AJ38 46 HISTORY - 200803 14 GOOD GEOCAC 
AJ3846 
AJ38 46 STATION DESCRIPTION 
AJ3846 
AJ3846 ' DESCRIBED BY MARI COPA CO DOT 1999 (JJR) 
AJ3846 ' THE STATION IS LOCATED WITH I N THE CITY OF GLENDALE , TOWNSHIP 2 _ NORTH , 
AJ 3846 ' RANGE 1 EAST , SECT I ON 6 
AJ3846 ' 0WNERSHI P - CITY OF GLENDALE 
AJ3846 'TO REACH THE STAT I ON FROM THE J UNCTION OF STATE HIGHWAY 101 AND 
AJ 3846 ' NORTHERN AVENUE AT EXI T 8 , DRIVE WEST ON NORTHERN AVENUE 2 . 2 MI (3 . 5 
AJ3846 ' KM) TO THE STATI ON .ON THE LEFT 35 FT (10 . 7 M) SOUTH OF THE SOOTH EDGE 
AJ3846 ' 0F ASPHALT OF NORTHERN AVENUE IN A LANDSCAPE AREA 
AJ3846 ' MONUMENT DESCRIPTION - THE STAT I ON IS MARKED BY AN ALUMINUM CAP 
AJ3846 ' COMPRESSED ON A 25 . 6 FT (7 . 8 M) STAI NLESS STEEL ROD DRIVEN TO REFUSAL , 
AJ3846 ' ENCASED I N A 1 INCH GREASED PVC SLEEVE ENCLOSED IN A 5 I NCH PVC PIPE 
AJ3846 ' WITH A COUNTY LOGO ACCESS COVER STAMPED lEAl 1999 , SURROUNDED WITH A 
AJ3846 ' CONCRETE COLLAR FLUSH WITH THE GROUND , WITNESS ED BY A WHITE CARSONITE 
AJ3846 'MARKER 
AJ3846 ' STATION TIES -
AJ3846 ' 35 FT (1 0 .7 M) SOUTH OF THE SOUTH EDGE OF AS PHALT OF NORTHERN AVENUE 
AJ 3846 ' 21 FT (6.4 M) NORTH OF A BLOCK WALL 
AJ3846 ' 23 FT (7 . 0 M) NORT HWEST OF THE CORNER OF A WROUGHT IRON FENCE 
AJ3846 ' FOR A TO REACH MAP , STATION IMAGES AND ADDITIONAL INFORMATION , YOU CAN 
AJ3846 ' VI SIT-WWW . MCDOT . MARI COPA . GOV SEARCH KEYWORD GDACS 
AJ3846 
AJ3846 STATI ON RECOVERY (2008) 
AJ3846 
AJ3846 'RECOVERY NOTE BY GEOCACHING 20 08 (ACM) 
AJ3846 ' RECOVERED IN GOOD CONDITION. 

http://www.ngs.noaa.gov/cgi-bin/ds_mark.prl?PidBox=AJ3846 3/30/2011 
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** * r e t rieva l compl ete . 
El apsed Ti me = 00 :0 0 : 00 

http://www.ngs.noaa.gov/cgi-binlds_mark.prl?PidBox=AJ3846 

Page 3 of3 

3/30/2011 
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D. Existing Studies 

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

Appendix D. Existing Studies 

0.1 Select pages from CLOMRILOMR (05-09-1046R/07-09-0425P) 

0.2 New River/Skunk Creek Floodplain Maps (CVL 1989, 1 ON to 20N) 

JE Fuller Hydrology & Geomorphology, Inc. 



• 

• 

• 

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

Appendix D. Existing Studies 

0.1 Select pages from CLOMRILOMR (05-09-1 046R/07 -09-0425P) 

JE Fuller Hydrology & Geomorphology, Inc. 



• 

• 

• 

~ ~~·\ . . • ~-r 

~ .,., '\. -

/ 
so so 100 

Scale In Feet 

AGUA FRJA FR'w'Y. 
(ADDn 

REFERENCE MARK RM: 
TOP OF PHtDtEHT AT CE.MUILJNE Of ClCNS JIEW) 

0.25 *D FAST Of 81ST AVEH.J£ AT DIRT FOlD NOfmt. 
El.EV.-11<41.~ 

RY32e FROM FWW 11t11rP I 041X1110 H 
EUV. IS I«MM 1121. 10 JGJUST 10 ~ 1818 NJO un• 
NO'F£: ~VEJn'ICH... Oii.T\AI Ho\W ,_ 

IBik. f\JQHT ~ 1-+-03 

LEGEND: 
-@9--
F¥-113J.1 

FW•113J.1 

"""" " 
§1-------

CROSS=noH ....... 

~*A.TERSURF'ACE: 

Fl.DOOWAY WATDt SURFACE 

1oo-Y£AR P£AI( DISQWtCE 
• <41,000 aJBIC F£IT PER SEC. 

IWiE FLOOD D.EVAT10H 

........ camJIUIE 

POST"""'""'"""""""' ruxx-<"""'"""" 

POST""""'"'""""""' """""""'......,.,., 
EJ"fECTWE f'\DOCJWAY 80I..ICIItR'I' 

fffi:CI1Y£~

n.ooo INSUIWCE RATE ZOHE: 

£fF'ECTM: RS CROSS SICTlOH ~ 

3 
2 
1 

No. 

0 
NE'w' RIVER 

(\J 

-P 
OJ 
OJ 

s::. 
(/) 

s::. 
u 

. -~ ~ 

REVISION I BY 
FLOOD CONTROL DISTRICT 

OF MARICOPA COUNTY 
ENGINEERING DIVISION 

- GRAND AVENUE TO SKUNK 
PROJECT NUMBER 

FCD2003C001 ----

L 

DATE 

CREEK 

0 
BY DATE 

12- 04 

DRA'JING NO. EXHIBIT Bl 
STUDY 'JORK MAP 



• 
\. 

..---. 

-P 
OJ • I ~ 
s: 
u 
-P -
cS -2: 

• 

LEGEND: 

--@2--
F'P-1133..1 

FW•11l3.1 

CAOSSSECOOHIIUt&R 

l'l.OODP'liDI WATER SURf'N:E 
EL£YA110N • 1154.4 

I'\.OCJOIWAY WAT£R sutf'ACE 
a£VA1'10H • 1154.4 

10()-VENI F'£AK OISl::IWU 
• 41 ,000 a.ac: FED ~ SEC. 

BI'SE FlDOO El!VA'OON 

.,......,.,.,.... 
POST........,""""""" 

- - - - fl.OODililtlt.Y BOIACINtf 

ZONE ltE. 

§}---

POST """""" CCNlii10N 

"""""""""""""' 
EJ'FECrM. F\.OOlJIIIIAY BOI.HlMY 

am:!MFI.OOOf'UI<""'-"""'Y 

f\.000 lrCSI..IRAHCE RAlt: ZONE 

EJ'1'tCTM AS ca)SS se:noH NlMIER 

"' 

50 0 50 100 

;)COle 1n Feet 

\ 

-~{? 
~ \ D 

\~~;.~ 
&?'-! ~ ;_,,, \ 

., 
"' 

-~ /( 
0 \ 

3 e 
I 

N[l 

\ 

REFERENCE MARK RM: 
TOPOFPA\!DIENTOfc:::om:JI.KIN'IDtS£CTIONDF 
THlNJEJaiiRD ROotrD IK) 80SWEU.. BOUL£YARD. 
D.LV.•l\~480 

RlriiJ2e F'III:IW F'RII loW' f0413C1ft0 H 
El..E.V. IS NCMI 11imt. TO AO.AJST TO HAW \tell NXJ 1.81', 

HOT[: ~ VEJn1CAL. OfJUW HlrM) 1088 
ADIAI..f'UQHTDA.T'E;~ 

0 
REVISION I BY 

FLOOD CONTROL DISTRICT 
OF MARICOPA COUNTY 

ENGINEERING DIVISION 

-P 
OJ 
OJ 
s: 
(/) 

s: 
u 

-P 
cS 

2: 

DATE 

NE'vl RIVER - GRAND AVENUE TO SKUNK 
PROJECT NUMBER 

FCD2003C001 

CREEK 

DESIGNED! KD/ SZ 
KD/ DH 
JH/ AP 

BY DATE 
12-04 
12- 04 
12-04 

:.o::..-:.:::~,! -~ .. ~ 
...... 1 '-.ct.-. lnc. 
~~wt-...n.u• 

l .. llol-
EXHIBIT B2 

STUDY IJORK MAP 

SHEET OF 
2 4 



• 

• 

• 

(\j 

+> 
OJ 
OJ 

s:.. 
(/) 

s:.. 
u 

+> 
0 

:L 

\ 

:, 

/ 
50 0 50 100 

---"io----l 

Scale In Feet 

REFERENCE MARK RM: 
TOP Of PA'wUIENT Of conDU£ lnERSECTlON Of 
1lU«<Iaa':: JIICW) AJrl) I!ICI5tle.L I!ICIU..lVARD. 
DLV.•11S2..W 
RWJ28 n.JW FIIW loW' IQ41JC1110 H 
El.I.V. IS NCM) 1921. TO .frOtA.ISI'" 11l NAW 1NI KJIJ Un". 

NOTL ~'wtlmCAL04l\.IIIKo\W 1888 
AEJWr,L F\JCiiHT ~re e-4-03 

LEGEND: 

~ 
FP•113J.1 

FW•113J.1 

CIIOSSm:noN.....,. 

~ 'flAmt SUMFACE 

Fl.OOOWAY WATtR Sl&Aa: 

101>-YEAA PEAK IJSQiARCE 
• 4-1,000 OJK: FEET~ SEC. 

~I'\.OOOW:VA110N 

........ """"""' 
"""""""""""""'y"""""""' 
POST"""""'""""""" F\Jl(lllf'UIN.....,..., 

EFFEC'1'M l'l.OOD'MY BOUNONf'l' 

EmX:TM"""""""'""""""" 
20H£ AL n.ooo NSI.JIWoiC[ RIJ'E zat.tr. 

~ an:cTM ns CROSS S£CnoH ~ 

3 
2 

NO. 

0 
NE\.1 RIVER 

--

s:.. 
u 

+> 
0 

:L 

REVISION I BY I DATE 

FLOOD CONTROL DISTRICT 
OF MARICOPA COUNTY 

ENGINEERING DIVISION 

- GRAND AVENUE TO SKUNK CREEK 
PROJECT NUMBER 

FCD2003C001 
I'' I '\<\ BY 

0 DESIGNED KD/SZ 
DRAIJN KD/DH 
CHECKED JH/ AP 
..ao.·-· .. _Ow,..-1 - ·· 
---~-UI -... ...: ..... r 

DATE 
12- 04 
12-04 
12- 04 

-. ,__, , .. -··-- trc. ..,._..--..,,_lOll 

RAIJING NO. 

'----

EXHIBIT B3 
STUDY IJORK MAF 

l$HEET OF 
l 3 4 



• 

(Y) 

• 

/ 
50 0 50 100 

Scale In Feet 

• 

REFERENCE MARK RM: 
TtlP Of PAVEWDfT fX CDrTERt..l« trTDtSECTlOtl Off 

TK.IHDOmiRD FleW) IW) BOSWEll. eolUVARD 
El.EV.-1152.46' 
RIUUI FROW flRW WN> f04 1 3CHS 1 0 H 
EU'Y. IS HGivt) 112:1 TO lllJJST 10 NAW 1988 AOO 1..81'. 

tlalt. WPPIC ~ IWUIII liiW 1-
MIIM.F\.Ofi'DQ!l:~ 

LEGEND· 

~ CROSSSECT'ION~ 
FP-11.U.1 

FW-\133.1 

F'l.OOOPlAtH 'Mm:t SUfii'N:£. 

f1..00()11W.Y-.TtR~ 

too-YEAR PEAK ocsc:tWtOE 
- 41,000 OJBIC I'UT PlR SEC. 

MSE flOOO El..£.VATIOH 

ZOI<E "-

~ 

'"""""""""'"' 
POST"""""'"""""""' Fl.OOIMAY IICll.MWn' 

POST PIIO.<Cf""""""" 
fl.O()()f>lAAI IIOUIIW!Y 

EFFtCTM f\.OCIOIIIIJA'I' SOUNOM'I' 

"""""" """""""' ,.._,. 

\- \ 
;\ 

·\ 

\· 

FLOOD CONTROL DISTRICT 
OF MARICOPA COUNTY 

ENGINEERING DIVISION 

0 
! DRA\JING NO. 

GRAND AVENUE TO SKUNK 
PROJECT NUMBER 

FCD2003C001 
:':~i:/'.:~:<%t»: BY 
DESIGNED KD/SZ 
DRA\JN KD/DH 
CHECKED JH/AP 

1: 
MAP 

\. 

·\ 



• 

• 

• 

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

Appendix D. Existing Studies 

0.2 New River/Skunk Creek Floodplain Maps (CVL 1989, 1 ON to 20N) 

JE Fuller Hydrology & Geomorphology, Inc. 



• 

• 

• 

' % 

>-., 
z 
0 
!!j~ 

~~ 
~ 

~ 

& 

.\ 

1 
~ 

"'lb 

'6 
''% 
)( 

1
,, 'II 

"' ~ o\"J 

- ~ y-

~
N ~/ ~ ~ ' _.-I / / '6 

8-~ - _____.-\ - _____.-\ ---

"-·'"~r:f:J 

)( 

'i 
' ""-> 

//// ~~~ //>< 7 , .... ~ . . 

P.l. /8 

)( 
- -- ~ / .,... ' [x,st . C.O.E. Soil Ct~ment Bonks 
---:::::::- _ _ _ .,... .,.... ......... , "" (shown for tt~ference purpostts 01'1/y) 

---<:::::::: ::::::::::::::.::::::::::: = :::::::::::::::::.:// :;: 
~ ' Q)<J'> -~ 1110 

SPF Water Surface ~ ~ ~ 8 
~I I I I I I 1110 

r Top _of f!onk (Left) VI \,.VI -

100- Yr . Water Surface __I_ ~~~==---·=-===:: _ :T-_::::- _ 

--... -- ~----=-=-=-=---~--- .. -/·- , r ~roxirrot~ e}(is ti~g grou:~-----
Surfoce • ( of Choqnef 

1 1ii1~1 I I I I I I 81 

z 
0 

~,~ 
~~ 

"' 

1100 ----,------
, .......... .-;' ... .. 

- .... ..j.,... lrtvert • { C~n'!_el 1090 
t;l 
~ -- - -J -- -- -.iiiiii-- --

1080 

c; 
z 

" . ' ' .. 
1070 

I ·· .;~ : 
!.. ~· ~ 

. ~ I 
' ' 

21o+oo 

1070 
l 

><"&to" WotP s •• .,NOI : .. l EFl'PROFIL;E 
! ' ; ' ~~~;~~· . 

2 18+00 

1110 ' ~01 Ql ,..., w .loJ 1110 

1ii 
z 
0 

~~~ 
~~ 
~ 

, 

1 

N . ; Top of Bonk (R; hi) 

-;--=-----. -. -__L----~--:-f' G...:.R•ghiTo~ -~ / , By'Oihers . 9 
Y :r r-- . • ' . , - - . - - - , - - -- _/ --- - . 

-:-~ - ·- - -·- . . , .. - ....... _ , . • . . . . . ~ ~•• -"· m-• ~•· '-- - -.- - --
ooo • --~,,·-+ :.{, ----- -;· -- :· - -~- - ' - .... :-- --~ /- ,.> ~ =~::::.:=: ' ' .. oo 

_ _ _ . ! ; surfoco • f of Ch~nne/ 1090 

~---- --~·--- ---- _r ----~----- -- --:~-.- ~ -- --;;.:;rt-.-- -~-- __ .;. ....... _: ___ -- _:__ -- ----s.o.oosottdt _,.,.-- ,. f Cho~net ------- 1080 

1100 

g - - Tt ... _ . I >000 
1 

• "L ·-·=:e"" •m -_, • •- · ~-·~-----... .. ...... .... .. .. •• oo '"'· ' ~ %'>1" ' ... ·-
I _,. - ??n .... M ???-d"\ri ?? ... _._M ~•S•OO ?tA ..... M I l n I 2L.t. ..... QQ 2 11 ":;) ?10-+-oo Zii'iJ) ~+On 

1070 

RIGHT PR0FILE 

OLIV[.t.Yr. 

~ ' ! 
IOoj 4N 

~ 

I<UJIAP 
NTS 

LEGEND 

-- ' Ht r.ooo Lf.Y~liC• 
-~- SUI]COl·~ I ' rtrr 

~cqoss·stt".J• \IJ'Iilt• 

~M•4 ~l'(~' •tt 'VI~• 

"' ~i~ )L'!Lf I f~ ~i(l !KOI: • 

s<:t u~:u~ l r~q 10.~0.100 
I !li()lr•!A~ )~Or t _; PlDiS 

,Q·T•IJI ~~:;I'll! )I'Q'.(~ 011 
:CJj~rt~K.lHIII 'lhS to~
us~c~os IC A GISCM~GE 
WIG~U T~ll 7H! f.E.It A. 
~!GJL-'011~ :ast•AIIGtS 

1 0
~- -~-Nn) 

l_ ~~J 

If; 

CONSTRUCTION NOTES 

(!) ~~!:~~,1~te eo. Cut~ert • /.Ptl• oy p.r Sun City 
Chonnel o..u .. Oo.la;it. th"l t . 

(?) ~~~e:,.,. f>rot.ctlon , utilitiH, Ac;cas, Rood• pot 

Olive......,_~~uono.toit•. an.«24. 

<» ~r~ ~=~ ~~J.:::'c~R~-rw;. Rood (.o5 •. ,.> 
pw T~or Bon&c S.Ctiotl SM-t l . 

@ ~:.~ .. ~:0~~ ~7;;·~~~~~. thee\ 4 

® ~~A.to~.~~r ~'~~~2~o7.~R~toit •h••• 4. 

@ ~s':!,,o~==-~::!7:"ot~~~~'.m~..;:~o~·~c:,INn 
D•conatruc:t-.db)"ol.h..,.. 

EXISTING UTILITIES 
G) ••·· ~~:.prw s. .. .,(Tobe~d~Olnt,) 

® 16 M WoiM. tOO'S. of ' (Cit)' of Peoria) 

@ Ov.rT!eod Pow.rL.i<ln 

@ tO'' on<1 24" 1!41DIP s-.., propo .. ., ~reo 

@Ettclric:L.inoa 

(!} 24"0ifiS.•..- (Tobe r~b)IOthen) 

® .54" RCRCP, pi""OpOMd D)" WCHO 

® t8" fi .G. fi .CP. 

CAUTION: 
SHNoteSheet U5f~[tec10c . 

CONTOUR INTERVAL: 2 FEET 

Topogrop1~~nMo~g~~~ ~§e~~rio l Mopping Co. 

/~ 

HOR IZ. SCALE: I IN. = 100FT. 
100 0 100 200 

VERT. SCALE: I IN. • 10 FT. 
tO 0 10 20 

FLOOD CONTROL DISTRICT 
OF MARICOPA COUNTY 

NEW RIVER CHANNELI ZATION 
PLAN / PROFILE STA. 208+00 to STA. 232+00 

BETHANY HOI.IE ROAD TO OLIV£ AV[NUE 

1--.. -go. I 10N 

22N 
- RR./Rr:· locooA/i 
~ 1- ilsg:--J CVt/ 1()9t'):_aJ-02 

CO£: .t VA N LOO 
CONSULTING F:NGINF:fRS, INC. 

CV L JOB NO. 10t0• 04- 01 



• 

• 

• 

l/ '· 
,---------------------~----~----------------~--~----.--,VtAAOi lll~~=-·•·~~r.~-"'~""<<<DDII~.,_r.,-oD~A~vvcc------------------------~11-o----------------------------

.r 

,. ,, 

1 

1
1!1 ,_ 
aH 

I - luan-.OJ...._. .O: lMI II 
) 11;01 CfOII ""'O<S .... ..-!17 
• ~ - ...... _ ...... ..._, a.ou • .. --y- .. l)t 
I ooo-... - au.._. ln:_U. 

: : =.":.t Of~:-:.: 
I O'OO .O..Cl-tT-Dirlo\LI .u . -'" .. "-.... -..,. .. 

10. 'llfiH oOO,.ta r o~vnr~r~ olll 
ouvc -.t "~~'~ •U sllln n, 

- --;to 

~~ j;~:ilA. TING tMOIHEER IHG' INC. AAIZOH.\ I . •I 

t 

KEY MAP 
NTS 

LEGE ND 

lOO·Y[AR fLOOD LIMITS 

--- HOOOWAY LIMITS 

............... SASE FLOOD ELEVATION 

8 STATIONING IN RIVER FEET 
- ;., - UPSTREAM FROH AGUA FRIA 

ID RIVE R 8-- CROSS-SECTION NUMBER 

+ Rl-#4 REFERENCE MARK 

CONTROl LINE 

"""''"'" ' FLOOD ZOiiE LIMIT 

FLOOD CONTROL DISTRICT 
OF MARICOPA COUNTY 

NEW RIVER 
FLOODPLAIN DELINEATION 

AGUA FAIA RIVER TO SKUNK CREEK 

l .... om ••• <oh. I SH;~~ 
CNIIriNOI"IIII I OINfiiAL I,IA N,O,Ol"i!t 

DES. QKH IDR. CSINW ICK. DWD 
DATE 12/lt IDAT E 12118 JDATE 11/U 

COE & VAN LOO 
CONSULTING ENGINEERING I NC. 

OF 

22N 

PHOENIX 
ARIZONA 



• 
I VAlli!' ~N(;II\IHPII\Ir.. PAYC 

• 

TO C.O.E. BANK STABILIZATION - 5/23/88 - --~ ----=--- ~ --· ~ 
/' 

• 

t i""" ', IW '' 

KEY MAP 
NTS 

LEGEND 

IOO·YEAR FLOOD LI MITS 

- -- FLOOOWA Y LI MITS 

~BA.S£FLOODELEVATION 

8 STATIONI/'IG IN RIV ER FEET 
-~- UPSTREAM FROM AGU A FRIA 

tO R IVER 
~CROSS-SECTI ON NUMBER 

+ 1?14# 4 REFERENCE MARK 

--CONTROL LI NE 

"""' "'"" FLOOD lONE LI MIT 

FLOOD CONTROL DISTRICT 
OF MARICOPA COUNTY 

NEW RIVER 
FLOODPLAIN DELINEATION 

AGUA FRIA RIVER TO SKUNK CREEK 

L.n11ono n. eu n, J S H E ~2 N 
OF 

22 
DES. OKH OR. CS/NW OK. DWD CVL JOB NO. 
DATE 12/lt DATE 12111 DA T E 12/ 11 1010-04-01 

C 0 E & VAN L 0 0 PHOENIX 
CONSULT 1 NG ENGINEER 1 NG 1 NC. AR 1 ZONA 



• 
VALUE ENGlNEERING PAYS 

t ~---F*~f*~: ~. ~~ 1 

• lil ,,! 
!H 

!' 

'f._. 

llrCi"'T IIAitlt """>r"IU: t .. uo 
":":i~:m::~trr 

5/23/88 MODtfiCATIONS 'TO C.O.E. BANK STABILIZATION 
. I , 

• 

~ 
l 

KEY MAP 

NTS 

LEGEND 

100-YE.AR FLOOD Ll i'I ITS 

--- FLOODWAY LI MITS 

_,........,_ BASE FLOOD ELEVATION 

-~- STATI ON ING IH RI VER FEET 
10 UPSTREAM FROH AG U A F R I A 
CD RIVE R 

E- CROSS-SEC110t.' NUI16 lR 

+ R /o1#4 REFERENCE AARK 

- - CONTROL LI NE 

'"'"'''"'" FLOOD lOME LI MIT 

FLOOD CONTROL DISTRICT 
OF MARICOPA COUNTY 

NEW RIVER 
FLOODPLAIN DELINEATION 

AQUA FRIA RIVER TO SKUNK CREEK 

I -- -- ··-- -- ..... ISHESN 

DES. QKH 1DR. C81NW IC K . OWD 
DAT E ,2111 !DATE U/11 !DA T E 13/11 

COE & VAN LOO 
CONSULT ING ENGI NEER I NG INC. 

OF 

22N 

10to-04-01 

PHOEN I X 
AR I ZONA 



• 

• 1ii 
II· .i! 

• 

VALUE ENGINEERING PAYS 

~---

' l .. >'0 
>.00 • ••• •- · • - -~ - t••50 I- 110 •00 , .. _ llltM 

o. •o- -.,,. .... IM.tu.o _ --- •u _,, ,. 
• •oo-1111"1' ... •----- - - '"'' -••ts 
l oOOOI 'I(((U O• ... OI1 ... 1 - - ---- t(l H;I TXI 
. . .... CIOONVU-- ---- -- IU -Ht6 ••oo--"'""''---- - __ 11(1 "uu • •oo-.ac..._., ,_., , ..... _ - - -•c H noo ,_, ... ._.. _ _ ,.., __ __ -- ---- •• - rr •• 
•,.. -.u-.. • ••o,.•--------- tc• ...,u u 
f OOOO ... Oil'ltoiT-tUTO""~~ IKU ... _III I~UI II 

oo.•o• •••runou•"•-- - --- -- -'' •"u ••• '' •o•oeuuoou " u'''--- - _ -- IU '"ut n 

r 

4 ·-
S~!~Ntc!~A 

U.l. -·~-~ 
CDII'IOI't-•1 

KEY MAP 

NTS 

LEG END 

100-YEAR FLOOD LI MITS 

--- FLOODWAY LI MITS 

~ BASE FLOOD ELEVATION 

8 STATION ING IN RIVER FEET 
- ;,- UPS TREAM FR()I AGUA FR IA 

a;~ RIVER 6-- CROSS- SECTION NUJ1BER 

+ ~M#4 R£f ERENCE HARK 

- - COHTROL LINE 

"'""""'" Fl OOD ZONE ll i'H T 

FLOOD CONTROL DISTRICT 
OF MARICOPA COUNTY 

NEW RIVER 
FLOODPLAIN DELINEATION 

AuoA FRIA RI VER TO SK UNK CRE EK 

J.. ,llov•o '"'' I SH El~TN 
OF 

22 N 
OES. QKH O!l . CSINW CK . OWD CVL JO B NO. 
DA TE 12/U O ATE U: fll D ATE 121U 1010 ¥04-01 

C O E & VAN L O O 
CONSUL Tl NG ENGINEERING INC. 

PHOEN IX 
ARIZONA 



• 

• 

• 

I 
E;i 
li! 
!!! 

~ ~ ... _ 
· ~ 

I.OCU IU. , - ._ - -·· -n• "' ._ ' ' ·. 
' ~-·- ~ 

=~'=~ 

KUI~MI'l 

.IIWL 
I --tf>II,.._ Ol~IIUio<Oet!• 

~010 - I!Uo. Kr -IT ... 

~OOO~OIItlAII.IIU-ffr> 

tOOI LA>;IIK U't: ,._.,. IU lt<CU .. 

- - UV(WT f- DII:U.IL,I •1 -<LT 10 
&. ,_..- 000- lf. 'AIU IIU IIOIIUU 4 .. l'l 

fOII .. T!.OI[T"'LI II(r -.-rt 

...-uccoo~ ..... ~--"' .. ' ' 
- ... ~0001 

A 1 :; ::!."!,_. 01 L"un ......., ... lOT 

AFETY PAYS 

":' 

~ 
l 

KEY MAP 
NTS 

LEGE ND 

100-YEAR H.OOD LIMITS 

--- FLOODWAY LIMITS 

----...._ BASE FLOOO ELEVAT ION 

8 STATION!ttG IN RIVER FEET 
- :;,-UPSTREAM FROH AGUA FRI A 

G;l RI VE R 8- CROSS-SECTION NUMBER 

+ R /414 REFERENCE KARK 

- -CONTROLLINE 

"""'""'" FLOOD ZONE LIMIT 

FLOOD CONTROL DISTRICT 
OF MARICOPA COUNTY 

NEW RIVER 
FLOODPLAIN DELINEATION 

AGUA FRIA RIVER TO SKUNK CREEK 

l.mo ... "" om, I SH~~~ 
CtlltfiHI:Illllllt l lliiiiuL.;,-A"Oiilllilo 

DES, QKH IDR, C&l NW ICK . DWD 
DATE 12/It !DATE UIIt ~ 

COE & VAN LOO 
CONSULTING ENGINEERING INC . 

OF 

22 N 

PHOENIX 
ARIZONA 



• 

• 

• 

I 
~ .a 

iU 
!il 

VAL UE ENGINEERIN PAYS 

I 
.. 00 J- .0 · · - 101.. )I I 110> ..._, 

....... . ........ t 

'lao·· ' ' __Jf , ICO''"' ';:...r 

, .,.. ........ _ Of!AO.I M.l .. •CLlll 

"00 ...... _ "-""""''"-L ... U"f>."OU - U M 

ll>fl CotOU . ,,_ W f -IT ll 

•oo 'IIOI. OO..uoiOIIT"'I .. Il OO<l1r• 
«<fl l &OOOI~& Pf: ~~ ·· HI M fl .. -- ., _ _,, ·~- ................. .. 

Tooo;w.$- ~01'..-~ 
~ 

•AFETY PAYS ---------'--------------

A 
~ 

1
' KEY MAP 

NTS 

LEGEND 

1 00 - ~EAR FLOOD LIMITS 

- -- FLOOOWAY LI MilS 

............... SASE FLOOD ELEVATIOII 

8 STATIONI NG IN RIVER FEET 
- ;;, - U,STREAM FROM AGUA FRI A 

co RI VER 

6-CROSS-SECTIONHUMSER 

+ R /># 4 REHRENCE MARK 

- - CONTROL liNE 

'" " "'""" FLOOD lONE ll Ml l 

FLOOD CONTROL DISTRICT 
OF MARICOPA COUNTY 

NEW RIVER 
FLOODPLAIN DELINEATION 

AOUA FRI A RIVER TO SKUNK CREEK 

1.n........ .... nu, ISH~~~ 
OF 

22 N 
DES. QKH OR, C&INW ICK. DWD CVL JOB NO . 
DATE 121tt DATE 11111 DA T E t211t 

C O E & VAN LOO 
CONSUL T1 NG ENGINEERING INC . 

tOI0- 04- 01 

N!OENIX 
AR I ZONA 



• 

ll 
.~~i 
. l 
~ = ~-~-

-"! 

• ! 
H ,. 
g 

• 

VALUE ENGINEERIN PAYS 

IOI'OI'<tl<r ~~"- /-~·m 

--- ""li!!lili'ZL:: - ~ -- ------"'""'' 
~·- ·-

... _,, 

'--"-"""'-
__ ,..,H., 

·-N ·- >~N U ?ol• .o• ··-
:.~~10~ 

.. ED -

fUij 

·-\<.,._._ ......... -wcn-.--.. ou.,, ,. 
.,,_.....,_"'" """' .... ,..,u 
:: ~·~:~~; ~ ~~· .. 

.. ' 
A FETY PAYS 

1;1 
~ '!~§ 

~-
--j 

~ 
---1 

---

!G!:Jt:7l -- f------j 
...;_;L 

~~~·toO '"' 

u, o. __ ... IOO 

-·-

:: 

L 
! 

KEY MAP 
NTS 

LEGE ND 

---- 100-YEAR fLOOO LI MITS 

--- FLOODWAY LIMITS 

............... SASl FLOOD ELEVATION 

8 STAfiOO ING IN RIVER FEET 
- ;.,-UPSTREAM FROM AGUA FR I A 

G) RIVER 
8-tROSS- SECll0N hUMB£R 

+ ~/'1#4 REFERENCE MARl. 

- ·-CO:iTROl lJN[ 

"""""'" ' FLOOO ZONE LIMI T 

FLOOD CONTROL DISTRICT 
OF MARICOPA COUNTY 

NEW RIVER 
FLOODPLAIN DELINEATION 

AGUA FRIA RIVER TO SKUNK CREEK 

I.. HRQYID ... . ~~~11 · I SHE1~TN 

DES. OKH OR. C8/MW CK, DWD 
DATE 1:1111 DATE Ullt DATE UIU 

CO E & VAN L O O 
CONSUL Tl NG ENGINEERING INC_ 

OF 

22 N 
CVL JOB N O. 

1080•0 ..... 01 

PHOEN IX 
AR I ZONA 



• 

• II 

• 

PL,t.H 
....._.....,-:-.,n 

_:._ ______ ___._ ___ _:!!:CSAF ETY--PAYS 

t •<tOo-fltUOOIO (W I - "'' • H •OI U a OIIO O .. tTo l 
oo.ro o•o .. l olf OI U .. IIIl .... l1 10 

? , ......... . t,. ~d 

rr-··~· 

. ~ ...... - ,;;;-. .--"""'"')) 
"
1
: •I E~-~- .1 

T 
I 

QUAil A SQFflJ RA" 
EAST ABUTMf NT 

o tt '*!.!H. t:!~.x.n~ NT 

I U!UT
J.~f-1 
~ 

' 'OIIa£10<-cl.ona.&..$o0T ... ""•·•• 
WIMl1 l 2 , ._ __ • ..,_nK'f...._.,., 
MIIU.l,Q ~ .loO 

)I'OIIac:Un -orr•u •ll'fln• 
...... l&fl:rt ...... O(t ....... ~~ .... 

~ '011 OtAtotolLCJII(IUKCTIQHSXlltll:ll ll 

trOII~~""-AIIii£[-.£U41 
r •010-.a:..:WT ~~ .. ,. , .. ou.._. 

lo(f-U II, 

o '"""" • oo -•.,_..,,W "LStn~uU>Jor~~o • 
l • .._.·o-o.:r...:or •o 

KEY MAP 

NTS 

LEGEND 

lOO· YEAR FLOOO LI MITS 

--- FLOODWAY LI MITS 

~ SASE FLOOD ELEVATION 

-~- STATIONING IN RIVER FEET 
rll UPSTREAM FROH AGU A FR I A 
II) RIVER 8- CROSS-SECTION NUMBER 

+ f!Mt< 4 REFERENCE MARl< 

CONTROL LIN[ 

FLOOD ZONE LI MIT 

A 
! 

FLOOD CONTROL DISTRICT 
OF MAR ICOPA COUNTY 

NEW RIVER 
FLOODPLAIN DELINEATION 

AQUA FRIA RIVER TO SKUNK CREEK 

I . .,.IIOVIDIYI 0 •• SH~~ 
OF 

22N 
DES. QKH DR. CIINW CK . DWD CVL JOIJ NO . 
DATE 12/at DATE 12/lt DATE 12111 1010~04-01 

COE & VAN LOO PHOENIX 
CONSULTING ENGINEERING I NC. ARIZONA 



• 
l 

• 

• 

,. ' 

~~-~· ~;.~-. --~=r=::===~~. =~=!~~~ r:.'t.::.:~.- · ~; ~~- ~; 
' l:rrrq:j;f ~m I I ' tr - , ..-

'""" ·"~- !~"""'A \\. .JT ' -""1\!lO • •m -...... ..., . .-;;;. .,~ /"......,. 

' ~ - ~ " r · ~ .......... '-··-·-.. .· '·, .... 
• 4!. ,____, ~ I - · ·· .. -_ ... ..., ··-·: - ~ -i~---~ 

7 ! ~~l~f-i~!H!~----

"'-•!tf:!t:to ... 
.... ., .... .... . , .. , 

fa'! ~ 
-~~I~OU: • OO• lO' l 

0 '2 "? ?" 

~~ 

"""-
·· · ·~ ' "' ''" ~ IIOil. U•t•TL•• •,.. • •ull. o, 

I ll U T, It 

._ .... -. R-~10 .-t, U ..... -~~-~--~ 4 f QIO U111 V II&II,.OU,r, o. .. r.,na 

!~~~.~~ IU-'I<j ' 

KEY MAP 
NTS 

LEGE ND 

- - -- 100-VEAA FLOOD LIMITS 

--- FLOOOWAY liMITS 

_....,___,_ BASE FLOOD ELEVATION 

8 STATIONI NG IN RIVER FEE T 
- ;, - UPSTREAM FROM AGUA FRI A. 

co RI VER 
~CROSS-SECTION NUHBER 
+ R/'#4 REFEREMCE MARK 

CONTROL LIKE 

FLOOD ZONE LIM IT 

FLOOD CONTROL DISTRICT 
OF MARICOPA COUNTY 

NEW RIVER 
FLOODPLAIN DELINEATION 

AOUA FRIA RIVER TO UUNK CREEK 

SHEET 
19N 

OF 

22N 



• 

e 

• 

112 8 .3!5N 

~34£ 

... 

_) 

0 
.f 

T 
; 

\ 

\ 

( 
I '• -· ' I 'jl 

. ' · I :; . .' : 

00~ - .~ 
·:I 

w 

" ., 
"- ,' 

~ 1142 . 3 3N ~~ 

} 

~ 
! 

J 

1 
200 400 

CONTOUI< INTERVAL Z FEET 

KEY MAP 
NTS 

LEGE ND 

100-YEAR FLOOD LIMITS 

--- FLOODWAY Li MITS 

~BASE FLOOD ELEVATION 

8 STAT IONING IN RIVER FEET 
- .;, - UPSTREAM FROH AGUA FRIA 

a;~ RIVER Et- CROSS-SECTION NUMBER 

+ R /-1# 4 REFERENCE HARK 

- -CONTROLLI NE 

FLOOD ZONE LI H!l 

NOTES 

THIS FLOOD INSURANCE STUDY WORK HAP HAS 
BEEN PREPARED IN ACCORDANCE WITH FEDERAL 
(MERGENCY MANAGEMENT AGENCY ( FE M A) 
GUIDELINES 

THE STUDY HAS BEEN APPROVED BY FEMA 
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