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City of Phoenix 
Floodplain Management, 200 W. Washington St. , Phoenix, AZ 85003 

Phone: (602) 262-4960 Fax: (602) 262-7322 

July 23, 2014 

LOMC Clearinghouse 
84 7 South Pickett Street 
Alexandria, VA 22304-4605 

Attn: LOMR MANAGER 

RE: LETTER OF MAP REVISION (LOMR) 
Sonoran Crossing Skunk Creek 
PANEL 04013C845L & 04013C865L, October 16, 2013 

Please find the enclosed Letter of Map Revision (LOMR) application for Sonoran Crossing 
at Skunk Creek in Phoenix, Arizona. The following items are included with this application: 

ITEMS 

1. Check #20418 in the amount of $5,000.00 
2. Overview & Concurrence Form (MT-2 Form 1)- Appendix H.1 
3. Riverine Hydrology & Hydraulics Forms (MT-2 Form 2)- Appendix H.1 
4. Riverine Structures Form (MT-2 Form 3)- Appendix H.1 
5. Annotated FIRM Map (Figure 3)- Appendix H.2 
6. Paving and Drainage Plans and Profiles- Appendix I 
7. HEC-RAS Model (CD) 
8. CLOMR Case No. 12-09-713R dated January 18, 2012 

If you have any technical questions regarding this project, please contact Mr. Josh 
Papworth, P.E., Dibble Engineering; phone number 602-957-1155. If you have any other 
questions, please contact this office at 602-262-4960. 

Sincerely, 

Myesha Harris, CFM 
Civil Engineer II 

cc: Mr. Josh Papworth, P.E. , Dibble Engineering 
Mr. Brian Casson, CFM, Arizona Department of Water Resources 
Mr. Tim Murphy, PE, CFM, Flood Control District of Maricopa County 
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Section 1.0: INTRODUCTION 

1.1 PURPOSE OF STUDY 

Sonoran Crossing is a planned unit development situated on approximately 106 acres of land in north 

Phoenix, Arizona . The anticipated land use is commercial/retail and office park. Sonoran Crossing was 

previously named North Black Canyon Crossing. Dove Valley Road was previously named Sonoran 

Boulevard. 

The purpose of this study is a Letter of Map Revision (LOMR) for construction related to Skunk Creek, a 

FEMA regulated Zone AE floodp lain, with floodway. This study and application for LOMR follows an 

approved Conditional Letter of Map Revision (CLOMR), FEMA Case No. 12-09-0713R, 2012. 

There are two ephemeral drainage-ways crossing the Sonoran Crossing project: Skunk Creek and CAP 

Wash East. Skunk Creek is a major wash with an upstream drainage area of approximately 50 square 

miles and a 100-year flow rate of 26,700cfs. CAP Wash East is the subject of a separate LOMR. 

Construction elements within the project limits that impact Skunk Creek are : 

• The northern half-street improvements of Dove Valley Road from 1-17 to North Valley Parkway, 

including a low-flow crossing of Skunk Creek. 

• Fill construction at the northeast corner of Dove Valley Road and 32nd Avenue. 

This report presents the results of the pre-project and post-project floodplain delineation and requests a 

Letter of Map Revision (LOMR) fo r the project. 

1.2 AUTHORITY FOR STUDY 

Dibble Engineering performed the hydrologic and hydraulic analyses for this study for Macerich, a land 

development company. The City of Phoenix performs floodplain administration and has jurisdictional 

authority for this reach of Skunk Creek. Hasan Mushtaq, PE is the local Floodplain Administrator. The 

consultant Project Manager for t he project is Mike Gleason, P.E., of Dibble Engineering. The Project 

Engineer is Josh Papworth, P.E., of Dibble Engineering. 

1.3 LOCATION OF STUDY 

The site is southeast of 1-17 and Carefree Highway intersection, and is bounded by 1-17 to the west, 

Dove Valley Road to the south, Skunk Creek to the east, and Arizona State Land Department (ASLD) 

property to the north. Sonoran Crossing is located within a portion of the southwest quarter of Section 

11, Township 5 North, Range 2 East of the Gila & Salt River Baseline and Meridian, Maricopa County, 

Arizona. The design of the north half-street of Dove Valley Road extends east to North Valley Parkway. 

The project is located in north Phoenix, as identified on Figure 1- Location Map and Figure 2- Study 

Limits . 
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1.4 SUMMARY OF METHODOLOGY 

Floodplain and floodway water surface elevations and horizontal limits are determined using the HEC

RAS Version 4.1.0 computer model. No new hydrology was performed for floodplain delineation. 

1.5 COORDINATION AND ACKNOWLEDGEMENTS 

Dibble Engineering is in ongoing coordination with the City of Phoenix for this floodplain delineation 

study. 

h , Dibble Engineering 
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Figure 2- Study Limits 

1.6 STUDY RESULTS 

This study indicates that the 100-year Zone AE floodplain and floodway boundaries are revised due to 
construction of a low-flow culvert and roadway dip section at Dove Valley Road and fill construction on 
the Sonoran Crossing property. 

The hydraulic analyses for this study are based on the completed construction and FEMA effective flow 

rates. Water surface elevations could be affected by lack of maintenance or modifications to Dove Valley 

Road . Routine maintenance is planned. If maintenance or modifications are undertaken that significantly 

impact water surface elevations, an additional CLOMR and LOMR will be required . 
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Section 2.0: ADWR/FEMAforms and Local Government/ADWR Abstracts: 

The FEMA Revision Request MT-2 Forms can be found in Appendix H.l. The FEMA abstracts are 

included in this section. 

STUDY DOCUMENTATION ABSTRACT 

INITIAL STUDY RESTUDY CLOMR OTHER 

Section 2.1. Study Documentation Abstract for FEMA Submittals 

2.1.1 Date Study Accepted 

Study Contractor: 

Contacts 

Address 

2.1.2 Phone 

Internal Reference No. 

Subconsultants 

FEMA Technical Review 

Contractor 

2.1.3 Address 

Phone 

Internal Reference Number 

2.1.4 
FEMA Regional Reviewer 

Phone 

State Technical Reviewer 
2.1.5 

Phone 

Local Technical Reviewer 
2.1.6 

Phone 

h , Dibble Engineering 
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Pending 

Dibble Engineering 

Josh Papworth , P.E. 

7500 North Dreamy Draw, Suite 200 

Phoenix, AZ 85020-4660 

(602) 957-1155 

Dibble Job No. 111204 

None 

Pending 

Pending 

Arizona Department of Water Resources 

(ADWR) and Arizona Division of Emergency 

Management (ADEM) no longer provide 

technical review 

City of Phoen ix, Floodplain Management 

Hasan Mustaq, Ph.D., P.E ., CFM 

(602) 262-4026 
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Skunk Creek 

0.4 Miles South of Carefree Highway to 0.2 

2.1.7 Reach Description Miles South of Dove Valley Road 

Approximately 0.9 miles 

FIRM Panels : 04013C0865L, 04013C0845L 

New River SE, Arizona, 7.5 minute, 20' C. I. 

Photo Date : 1964 

2.1.8 USGS Quadrangle Sheets 
Latest Photo Revision : 1981 

Bisquit Flat, Arizona, 7.5 minute, 20' C.l. 

Photo Date: 1965 

Latest Photo Revision : 1981 

2.1.9 Un ique Conditions and Problems None. 

2.1.10 
Coord ination of Discharges 

Local agency approval- See 2.1.6 above 
{Agency, Date, Comments) 

Section 3.0: MAPPING AND SURVEY INFORMATION 

3.1 FIELD SURVEY INFORMATION 

Field survey was provided by three sources . Wood, Patel and Associates provided horizontal and vertical 

survey control and benchmark verification for aerial mapping conducted in 2011. Hubbard Engineering 

provided as-built survey of construction plans in September and October of 2013 . Survey was conducted 

under the direct supervision of Adrian Burcham, RLS. Appendix I contains relevant excerpts from as-built 

plans; complete as-built plans are provided on the compact disk attached to this report. Dibble 

Engineering provided supplemental as-built topographic survey for post-project condition modeling of 

Skunk Creek at the Dove Valley Road dip crossing. This survey was conducted under the direct 

supervision of Steve Duryea, RLS, in October of 2013. 

All field survey was performed on 1983 North American Datum (NAD), horizontally, and the National 

Geodetic Vertical Datum of 1929 {NGVD 29), vertically. Appendix C contains the project results of survey 

and field notes. 

3.2 MAPPING 

Pre-project conditions detailed mapping exceeding the standards for FIS mapping requirements defined 

by the Guidelines and Specifications for Flood Hazard Mapping Partners {April 2003) was developed for 

the project site by Kenney Aerial Mapping Inc. The flight date was August 18, 2011 at a map scale of 1 

inch = 40 feet . This mapping is based on the Maricopa County Department of Transportation (MCDOT) 

Geodetic Densification and Cadastral Survey {GDACS), 1983 North American Datum {NAD), modified to 

ground horizontally; and the National Geodetic Vertical Datum of 1929 {NGVD 29), vertically. 

Pre-project condition mapping was spliced with as-built topographic survey conducted by Dibble 

Engineering in October of 2013 for purposes of post-project condition modeling . 
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Section 4.0: HYDROLOGY 

No new hydrology is performed for this project. The FEMA FIS 100-year peak flows within the project 

reach were applied to this project. The 100-year peak discharge is 26,700 cfs for this project reach from 

the Flood Insurance Study, Maricopa County, Arizona and Incorporated Areas, October 16, 2013. 

Section 5.0: HYDRAULICS 

5.1 METHOD DESCRIPTION 

Both the pre-project condition and post-project condition hydraulic models were developed by using the 
U.S. Army Corp of Engineers computer program, HEC-RAS version 4.1.0 based on the new topographic 
mapping, the wash alignment, and cross sections. Cross sections encompassing construction changes 
(the Dove Valley dip crossing and lift station parcel grading) were based on topographic survey data of 
the as-built condition. Geometric data, floodplain, and floodway delineations for the base flood (1-
percent-annual-chance) were developed using AutoCAD software. 

The starting water-surface elevation at the downstream limit of the project is the known water-surface 
elevation from the duplicate effective FIS model, LOMR.dat. This elevation is 1623.1. 

5.2 WORK STUDY MAPS 

Appendix G contains pre-project and post-project work study maps (reduced-size) showing the revised 

floodplain limits. A full size set of work study maps may be found in the map pocket. 

5.3 PARAMETER ESTIMATION 

5.3.1 Roughness Coefficients 

The Manning's n-values for the pre-project and post-project condition are the same as the effective FIS 
model except those values at the Dove Valley dip crossing. A coefficient of 0.024 was applied to the 
cross section areas that encompass the proposed roadway crossing. This represents a conservative 
average of the surface treatment: concrete pavement and rip-rap embankment treatment. 

5.3.2 Expansion and Contraction Coefficients 

Expansion and contraction coefficients for used are 0.3 and 0.5, respectively, for cross sections that 
model structures such as culverts and bridges. Expansion and contraction coefficients of 0.1 and 0.3, 
respectively, are used in locations of open channels, or areas not affected by drainage structures. 

5.4 CROSS SECTION DESCRIPTION 

Cross sections are placed at changes in channel alignment and slope, at upstream and downstream 
culvert headwall locations, and at or near the boundaries of ineffective flow areas . The cross section 
data for the post-project condition model was developed using the pre-project condition mapping but 
modified to reflect the constructed northern half-street of Dove Valley Road, the low-flow crossing 

improvements of Skunk Creek, and the lift station parcel grading. 

The pre-project conditions cross sections layout is identical to the post-project cross sections layout. 
Cross section layout can be seen on pre-project and post-project work study maps provided in Appendix 

G. 
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• 5.5 MODELING CONSIDERATIONS 

• 

• 

5.5.1 Hydraulic Jump and Drop Analysis 

HEC-RAS results suggest that a hydraulic jump may occur downstream of the Dove Valley Road dip 
crossing and low-flow culvert (Fr=0.99 at RM 15.735). Erosion control measures have been provided at 
this location . In HEC-RAS, both a mixed profile and subcritical profile were eva luated and the subcritical 
run yielded the highest water surface elevations . Accordingly, only the subcritical flow regime was used 
to map floodplain elevations in the wash . 

5.5.2 Bridges and Culverts 

The Dove Valley Road culvert is modeled in the post-project condition HEC-RAS model. Culvert solution 
criteria are the highest upstream energy grade resulting from inlet control and outlet control. A port ion 
of Dove Valley Road is constructed with traffic barrier. At these locations deck/roadway data is extended 
vertically, the height of the ba rr ier, to account for the potential for blockage at the barrier. As 
mentioned in Section 3.1, as-built survey was performed by both Dibble Engineering and Hubbard 

Engineering. As-built plans submitted with this LOMR were performed by Hubbard Engineering. Slight 
differences exist in the surveyed invert elevation of the Dove Valley Road culvert, likely due to variation 
in the exact location where inverts were measured. For floodplain modeling, the invert elevations 
provided by Dibble Engineering are used, as they provide invert point data for each barrel. These inverts 
are highlighted in the survey point file provided in Appendix C.2. 

5.5.3 Levees and Dikes 

No levees or dikes are present wit hin the project limits . 

5.5.4 Islands and Flow Splits 

There are no hydraulically significant islands or flow splits within the project limits; no islands or flow 

splits are modeled . 

5.5.5 Ineffective Flow Areas 

Ineffective flow areas are coded into HEC-RAS cross sections at abrupt changes in conveyance section . 
The expansion rate is 3 longitud inal to 1 lateral; the contraction rate is 1 to 1. This occurs within the 
sections upstream and downstream of Dove Valley Road dip section : RM 15.700 to RM 15.787 

5.5.6 Supercritical Flow 

While the reach may be conducive to the sporadic development of supercritical flow in the vicinity of 
the downstream end of the Dove Valley Road dip crossing and low-flow culvert outlet as discussed in 
Section 5.5.1, this is limited to a single, non-consecutive cross section . Therefore, no special treatment 
of supercritical flow was condu cted. In HEC-RAS, both a mixed profile and subcritical profile were 
evaluated and the subcritical run yielded the highest water surface elevations . Accordingly, only the 
subcritical flow regime was used t o map floodplain elevations in the wash. 

5.6 FLOODWAY MODELING 

Floodway modeling was performed as part of this proposed project. Floodways were determined using 
equal conveyance encroachment (HEC-RAS Method 4) to start with ; results were then converted to HEC
RAS Method 1 in the final analysis. The floodway encroachments were selected to produce a rise in the 
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water surface elevation that is as near the one-foot maximum as possible while providing a reasonably 

consistent and realistic conveyance corridor. Table 2, in Section 7.2, is the Floodway Data table . 

5.7 PROBLEMS ENCOUNTERED DURING THE STUDY 

5.7.1 Special Problems & Solutions 

No special problems occurred during the hydraulic modeling. 

5.7.2 Modeling Warnings and Notes 

Warning messages and notes provided by HEC-RAS include : 

• Critical Depth 

During standard step iterations, when the assumed water surface was set equal to 
critical depth, the calculated water surface came back below critical depth. This 
indicates that there is not a valid subcritical answer. The program defaulted to critical 
depth . 

Multiple critical depths were found at this location. The critical depth with the lowest, 
valid , energy was used . 

• Velocity Head 

The velocity head has changed by more than 0.5 ft (0.15 m) . This may indicate the need 
for additiona I cross sections. 

• Energy Equation 

The energy equation could not be balanced within the specified number of iterations. 
The program selected the water surface that had the least amount of error between 
computed and assumed values. 

The energy loss was greater than 1.0 ft (0.3 m) between the current and previous cross 
section . This may indicate the need for additional cross sections . 

• Conveyance Ratio 

The conveyance ratio (upstream conveyance divided by downstream conveyance) is less 
0.7 or greater than 1.4. This may indicate the need for additional cross sections. 

• Divided Flow 

Divided flow computed for this cross section . 

• Downstream Boundary Condition 

The parabolic search method failed to converge on critical depth. The program will try 
the cross section slice/secant method to find critical depth . {Not relevant to flood 
elevation - water surface is based on boundary condition of known water surface 
elevation.] 

These warnings have been reviewed at the locations where they occur, and are typical of moderately 
steep washes at times running near critical depth. Resulting water surfaces appear to be reasonable and 
consistent with field observation and standard methodology. 
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• 5.8 FINAL RESULTS 

• 

• 

5.8.1 Hydraulic Analysis Results 

Output tables for Pre-Project and Post-Project results are provided at the beginning of Appendix E.l and 

E.3 respectively. Work study maps are on NGVD 29 vertical datum and at a scale of 1"=200' with the 1-

foot contour interval topography on 24" x 36" sheets. The study work maps include: cross-section 

locations, floodplain and floodway water surface elevations, 100-year peak discharges, 

floodplain/floodway boundaries, base floodpla in elevations, zone designations, and road names. The full 

size post-project work maps are included within the map pocket at the back of this report; reduced scale 

post-project work maps are presented in Appendix G. 

An effective tie-in with the duplicate effective FIS model is achieved at the upstream and downstream 

limits of study as summarized in t he Table 1. Note that the effective FIS model cross section labels are 

slightly different from the published FIS floodway data table. These differences may have originated 

from the FEMA physical map revision process. 

Table 1 - Effective Tie-In Data 

Effective Model (LOMR.dat) Post Project (Sonoran_SC_Post.prj} 

Cross Base Flood (NGVD 29) Cross Base Flood (NGVD 29) 

Section Floodplain Floodway Section Floodplain Floodway 

1623.1 1623.1 1623.5 

1662.0 1662.0 1663.0 

5.8.2 Verification of Results 

The input parameters for each HEC-RAS model were applied in a manner consistent with standard 
engineering practices for floodplain delineation studies . The floodplain results appear to be reasonable 
for flooding sources of this nature. There is no reason to doubt the accuracy or validity of the floodplains 
delineated in this study. 

Section 6.0: EROSION, SEDIMENT TRANSPORT, AND GEOMORPHIC ANALYSIS 

6.1 EROSION ANALYSIS 

Scour potential has been estimated for the Dove Valley Road crossing; scour protection has been 

constructed for the concrete box culvert and northern half-street dip section. Detailed calculations can 

be found in the Sonoran Crossing Drainage Report, included with the electronic files submitted with this 

LOMR. 

6.2 SEDIMENT TRANSPORT ANALYSIS 

Sediment transport was not conducted as part of this specific study, because the constructed 

improvements have minimal impact on the sedimentation within the reach. Regular maintenance, 

including cleaning of the low-flow box culvert, is planned for Dove Valley Road. Skunk Creek was the 

subject of detailed erosion and sediment transport modeling as part of the Skunk Creek Watercourse 

Master Plan (SCWMP). Sediment transport modeling was done for a 100-year storm hydrograph. This 

study is included in the electronic files for this LOMR . 
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6.3 GEOMORPHIC ANALYSIS 

No geomorphic analysis was conducted as part of this specific study. 

Section 7.0: DRAFT F/5 REPORT DATA 

7.1 SUMMARY OF DISCHARGES 

No changes are proposed for the effective FIS summary of discharges. 

7.2 FLOODWAY DATA 

Table 2 - Floodway Data 

FLOODING SOURCE FLOODWAY 
BASE FLOOD WATER SURFACE ELEVATION 

(NGVD 1929} 

CROSS WIDTH SECTION AREA 
MEAN 

SECTION 
DISTANCE1 

(FEET) (SQFT) 
VELOCITY REGULATORY WITHOUTFW WITHFW INCREASE 

(FT/S) 

Skunk Creek 

BB 15.73 639 4013 6.7 1629.8 1629.8 1630.5 0.7 

BC 16.05 418 2836 9.4 1643.8 1643.8 1644.8 1.0 

BD 16.25 358 2280 11.7 1652.8 1652.8 1653.4 0.6 

1. Miles Above Confluence with New River 

7.3 ANNOTATED FLOOD INSURANCE RATE MAPS 

An annotated FIRM panel is contained in Appendix H.2. Base Flood Elevations shown are on NGVD 1929 

datum. 

7.4 FLOOD PROFILES 

The flood profiles created using RASPLOT are included in Appendix H.3. Base Flood Elevations shown 

are on NGVD 1929 datum. 
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• Dibble Engineering, Sonoran Crossing Drainage Report, August 2012. 

• 

• 

Federal Emergency Management Agency, Flood Insurance Study, Maricopa County, Arizona and 

Incorporated Areas, October 16, 2013 . 

Federal Emergency Management Agency, Flood Insurance Rate Map, Panels 04013C0845L and 
04013C0865L, October 16, 2013. 

Flood Control District of Maricopa Count, Adobe Dam/Desert Hills Area Drainage Master Plan, January 
2005. 

Flood Control District of Maricopa County, Skunk Creek Watercourse Master Plan, August 2001. 

Wood Patel, North Black Canyon Crossing Skunk Creek Conditional Letter of Map Revision Technical Data 

Notebook, December 2011. 
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• Arizona Department of Water Resources, State Standard 1-97, Requirements for Flood Study Techn ical 

• 

• 

Documentation, August 2012. 

Army Corps of Engineers, HEC-RAS Computer Program, Version 4.1.0, Hydrologic 
Engineering Center, March 2008. 

Federal Emergency Management Agency, Guidelines and Specifications for Flood Hazard Mapping 

Partners, April 2003. 

Federal Emergency Management Agency, MT-2 package (expires February 28, 2014) . 

Flood Control District of Maricopa County, Drainage Design Manual for Maricopa County, Volume 1 

Hydrology, February, 2011. 

Flood Control District of Maricopa County, Drainage Design Manual for Maricopa County, Volume 2, 
Hydraulics, June, 2010 (D raft) . 
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APPENDIX B.l 
GENERAL PROJECT DOCUMENTATION AND 

CORRESPONDENCE (none) 
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The City of Phoenix Street Transportation Department for 

floodplain management, in accordance with National Flood 

Insurance Program regulation 65.7(b)(l), hereby gives notice of the 

City' s intent to revise the Skunk Creek floodway, generally located 

between Carefree Highway and Dove Valley Road. Specifically, the 

floodway shall be revised from a point 330 feet south of the 

centerline of Dove Valley Road to a point 3410 feet north . As a 

result of the f loodway revision, the floodway shall widen at some 

locations and narrow at others. The maximum widening of 72 feet 

occurs approximately 2560 feet north of the centerline of Dove 

Valley Road. The maximum narrowing of 70 feet occurs 2930 feet 

north of the centerline of Dove Valley Road. Much of the revision 

is due to improved topographic mapping of the wash . The revision 

is necessary to support the interim roadway crossing of Dove Valley 

Road . 

Maps and detailed ana lysis of the floodway revision can be 

reviewed at the City of Phoenix, Street Transportation Department 
S'" Floor at City Hall, 200 W. Washington St., Phoenix, AZ 85003. 

Interested persons may call Hasan Mushtaq P.E., PhD, CFM at the 

City of Phoenix at (602) 262-4960, Monday through Friday from 8-

5 pm for more information . 



Dibble 7500 North Dreamy Draw Drive 

Suite 200 

Phoenix, Arizona 85020 

phone 602.957.1155 
fax 602.957.2838 

www.dibblecorp.com 

Engineering·· • July 15, 2014 

Mr. Max Masel 
Arizona State Land Department 
1616 West Adams 
Phoenix, AZ 85007 

Re: Notification of increase in 1% {100-year) annual chance water surface elevations and floodway revision for 
Skunk Creek 

Via Certified Mail 

Dear Mr. Masel: 

The Flood Insurance Rate Map (FIRM) for a community depicts land that has been determined to be subject to a 1% 
(100-year) or greater chance of flooding in any given year. The FIRM is used to determine flood insurance rates and to 
help the community with floodplain management. 

Dibble Engineering is applying for a Letter of Map Revision from the Federal Emergency Management Agency (FEMA) to 
revise FIRM Panels 845L and 865L; Map No.: 04013C 0845L and 0865L for City of Phoenix, AZ along Skunk Creek as part 
of the construction of Dove Valley Road. Specifically, the floodplain shall be revised from a point 330 feet south of the 
centerline of Dove Valley Road to a point 3410 feet north of Dove Valley Road. The revision is necessary to support the 

lflllliiA.ove Valley Road crossing of Skunk Creek. Construction of the Dove Valley Road crossing of Skunk Creek is now 
-mplete. 

The Letter of Map Revision will result in: 

• 

1. Increases and decreases in the 1% annual chance water-surface elevations as compared to pre-project conditions 
with a maximum increase of 0.8 feet at a point approximately 40 feet north of Dove Valley Road and a maximum 
decrease in the 1% annual chance water-surface elevation of 0.4 feet at a point approximately 62 feet south of 
Dove Valley Road. 

2. Increases and decreases in the 1% annual chance water-surface elevations as compared to the effective floodplain 
with a maximum increase of 0. 7 feet at a point approximately 415 feet north of Dove Valley Road and a maximum 
decrease in the 1% annual chance water-surface elevation of 0.7 feet at a point approximately 62 feet south of 
Dove Valley Road. 

3. Widening and narrowing of the 1% annual chance floodplain as compared to the effective floodplain with the 
maximum widening of 100 feet at a point approximately 40 feet north of Dove Valley Road and the maximum 
narrowing of 353 feet at a point approximately 415 feet north of Dove Valley Road. 

4. The floodway shall be revised from a point 330 feet south of the centerline of Dove Valley Road to a point 3410 
feet north. As a result of the floodway revision, the floodway shall widen at some locations and narrow at others. 
The maximum widening of 72 feet occurs approximately 2560 feet north of the centerline of Dove Valley Road. 
The maximum narrowing of 70 feet occurs 2930 feet north of the centerline of Dove Valley Road . 



Dibble 
Engineering· 

~his letter is to inform you of the increase in the 1% annual chance water-surface elevation, floodplain, and floodway on 

your property near Dove Valley Road. 

If you have any questions or concerns about the project or its effect on your property, you may contact Hasan Mushtaq 

P.E., PhD, CFM at the City of Phoenix at (602) 262-4960. 

Sincerely, 
Dibble Engineering 

Josh Papworth, PE, CFM 
Senior Project Engineer 

cc: Hasan Mushtaq, P.E., PhD, CFM, City of Phoenix 
Rob Bassett, Macerich 

• 

• 



Dibbe 7500 North Dreamy Draw Drive 

Suite 200 

Phoenix, Arizona 85020 

phone 602.957.1155 

fax 602.957.2838 

www.dibblecorp.com 

Engineering~ • July 15, 2014 

Mr. Rick West 
Canyon Crossroads 
11811 North Tatum Boulevard, #4052 
Phoenix, AZ 85028 

Re: Notification of increase in 1% (100-year) annual chance water surface elevations and floodway revision for 
Skunk Creek 

Via Certified Mail 

Dear Mr. West: 

The Flood Insurance Rate Map (FIRM) for a community depicts land that has been determined to be subject to a 1% 
(100-year) or greater chance of flooding in any given year. The FIRM is used to determine flood insurance rates and to 
help the community with floodplain management. 

Dibble Engineering is applying for a Letter of Map Revision from the Federal Emergency Management Agency (FEMA) to 
revise FIRM Panels 845L and 865L; Map No.: 04013C 0845L and 0865L for City of Phoenix, AZ along Skunk Creek as part 
of the construction of Dove Valley Road. Specifically, the floodplain shall be revised from a point 330 feet south of the 
centerline of Dove Valley Road to a point 3410 feet north of Dove Valley Road. The revision is necessary to support the 

•
ve Valley Road crossing of Skunk Creek. Construction of the Dove Valley Road crossing of Skunk Creek is now 
mplete. 

The Letter of Map Revision will result in: 

• 

1. Increases and decreases in the 1% annual chance water-surface elevations as compared to pre-project conditions 
with a maximum increase of 0.8 feet at a point approximately 40 feet north of Dove Valley Road and a maximum 
decrease in the 1% annual chance water-surface elevation of 0.4 feet at a point approximately 62 feet south of 
Dove Valley Road. 

2. Increases and decreases in the 1% annual chance water-surface elevations as compared to the effective floodplain 
with a maximum increase of 0.7 feet at a point approximately 415 feet north of Dove Valley Road and a maximum 
decrease in the 1% annual chance water-surface elevation of 0.7 feet at a point approximately 62 feet south of 
Dove Valley Road. 

3. Widening and narrowing of the 1% annual chance floodplain as compared to the effective floodplain with the 
maximum widening of 100 feet at a point approximately 40 feet north of Dove Valley Road and the maximum 
narrowing of 353 feet at a point approximately 415 feet north of Dove Valley Road. 

4. The floodway shall be revised from a point 330 feet south of the centerline of Dove Valley Road to a point 3410 
feet north. As a result of the floodway revision, the floodway shall widen at some locations and narrow at others. 
The maximum widening of 72 feet occurs approximately 2560 feet north of the centerline of Dove Valley Road. 
The maximum narrowing of 70 feet occurs 2930 feet north of the centerline of Dove Valley Road . 



Dibble 
Engineering· 

~his letter is to inform you of the increase in the 1% annual chance water-surface elevation, floodplain, and floodway on 
your property near Dove Valley Road. 

If you have any questions or concerns about the project or its effect on your property, you may contact Hasan Mushtaq 
P.E., PhD, CFM at the City of Phoenix at (602) 262-4960. 

Sincerely, 
Dibble Engineering 

Josh Papworth, PE, CFM 
Senior Project Engineer 

-

cc: Hasan Mushtaq, P.E., PhD, CFM, City of Phoenix 
Rob Bassett, Macerich 

• 



Dibble 7500 North Dreamy Draw Drive 

Suite 200 

Phoenix, Arizona 85020 

phone 602.957.1155 

fax 602.957.2838 

www.dibblecorp.com 

Engineering· • July 15, 2014 

Dr. Gordon Hardy 
Kramer PSP Properties LLC I Hardy Property LLC 
4207 East Palo Verde Drive 
Phoenix, AZ 85018 

Re: Notification of increase in 1% (100-year) annual chance water surface elevations and floodway revision for 
Skunk Creek 

Via Certified Mail 

Dear Mr. Hardy: 

The Flood Insurance Rate Map (FIRM) for a community depicts land that has been determined to be subject to a 1% 
(100-year) or greater chance of flooding in any given year. The FIRM is used to determine flood insurance rates and to 
help the community with floodplain management. 

Dibble Engineering is applying for a Letter of Map Revision from the Federal Emergency Management Agency (FEMA) to 
revise FIRM Panels 845L and 865L; Map No.: 04013C 0845L and 0865L for City of Phoenix, AZ along Skunk Creek as part 
of the construction of Dove Valley Road. Specifically, the floodplain shall be revised from a point 330 feet south of the 
centerline of Dove Valley Road to a point 3410 feet north of Dove Valley Road. The revision is necessary to support the 

•

ve Valley Road crossing of Skunk Creek. Construction of the Dove Valley Road crossing of Skunk Creek is now 
mplete. 

The Letter of Map Revision will result in: 

• 

1. Increases and decreases in the 1% annual chance water-surface elevations as compared to pre-project conditions 
with a maximum increase of 0.8 feet at a point approximately 40 feet north of Dove Valley Road and a maximum 
decrease in the 1% annual chance water-surface elevation of 0.4 feet at a point approximately 62 feet south of 
Dove Valley Road. 

2. Increases and decreases in the 1% annual chance water-surface elevations as compared to the effective floodplain 
with a maximum increase of 0.7 feet at a point approximately 415 feet north of Dove Valley Road and a maximum 
decrease in the 1% annual chance water-surface elevation of 0.7 feet at a point approximately 62 feet south of 
Dove Valley Road. 

3. Widening and narrowing of the 1% annual chance floodplain as compared to the effective floodplain with the 
maximum widening of 100 feet at a point approximately 40 feet north of Dove Valley Road and the maximum 
narrowing of 353 feet at a point approximately 415 feet north of Dove Valley Road. 

4. The floodway shall be revised from a point 330 feet south of the centerline of Dove Valley Road to a point 3410 
feet north. As a result of the floodway revision, the floodway shall widen at some locations and narrow at others. 
The maximum widening of 72 feet occurs approximately 2560 feet north of the centerline of Dove Valley Road. 
The maximum narrowing of 70 feet occurs 2930 feet north of the centerline of Dove Valley Road . 



Dibble 
Engineering· • This letter is to inform you of the increase in the 1% annual chance water-surface elevation, floodplain, and floodway on 
your property near Dove Valley Road. 

If you have any questions or concerns about the project or its effect on your property, you may contact Hasan Mushtaq 
P.E., PhD, CFM at the City of Phoenix at {602) 262-4960. 

Sincerely, 
Dibble Engineering 

Josh Papworth, PE, CFM 
Senior Project Engineer 

cc: Hasan Mushtaq, P.E., PhD, CFM, City of Phoenix 
Rob Bassett, Macerich 

• 

• 



Dibble 
Engineering·· • July 15, 2014 

7500 North Dreamy Draw Drive 

Suite 200 

Phoenix, Arizona 85020 

phone 602.957.1155 

fax 602.957.2838 

www.dibblecorp.com 

Mr. Eric Bolton 
Mace rich 
11411 North Tatum Boulevard 
Phoenix, AZ 85028 

Re: Notification of increase in 1% (100-year) annual chance water surface elevations and floodway revision for 
Skunk Creek 

Via Certified Mail 

Dear Mr. Bolton: 

The Flood Insurance Rate Map {FIRM) for a community depicts land that has been determined to be subject to a 1% (100-
year) or greater chance of flooding in any given year. The FIRM is used to determine flood insurance rates and to help the 
community with floodplain management. 

Dibble Engineering is applying for a Letter of Map Revision from the Federal Emergency Management Agency (FEMA) to 
revise FIRM Panels 845L and 865L; Map No.: 04013C 0845L and 0865L for City of Phoenix, AZ along Skunk Creek as part of 
the construction of Dove Valley Road. Specifically, the floodplain shall be revised from a point 330 feet south of the 

Aenterline of Dove Valley Road to a point 3410 feet north of Dove Valley Road. The revision is necessary to support the 
~ve Valley Road crossing of Skunk Creek. Construction of the Dove Valley Road crossing of Skunk Creek is now complete. 

The Letter of Map Revision will result in: 

• 

1. Increases and decreases in the 1% annual chance water-surface elevations as compared to pre-project conditions 
with a maximum increase of 0.8 feet at a point approximately 40 feet north of Dove Valley Road and a maximum 
decrease in the 1% annual chance water-surface elevation of0.4 feet at a point approximately 62 feet south of Dove 
Valley Road. 

2. Increases and decreases in the 1% annual chance water-surface elevations as compared to the effective floodplain 
with a maximum increase of 0.7 feet at a point approximately 415 feet north of Dove Valley Road and a maximum 
decrease in the 1% annual chance water-surface elevation of 0.7 feet at a point approximately 62 feet south of Dove 
Valley Road. 

3. Widening and narrowing of the 1% annual chance floodplain as compared to the effective floodplain with the 
maximum widening of 100 feet at a point approximately 40 feet north of Dove Valley Road and the maximum 
narrowing of 353 feet at a point approximately 415 feet north of Dove Valley Road. 

4. The floodway shall be revised from a point 330 feet south of the centerline of Dove Valley Road to a point 3410 feet 
north. As a result of the floodway revision, the floodway shall widen at some locations and narrow at others. The 
maximum widening of 72 feet occurs approximately 2560 feet north of the centerline of Dove Valley Road. The 
maximum narrowing of 70 feet occurs 2930 feet north of the centerline of Dove Valley Road . 



Dibble 
Engineering· 

~is letter is to inform you of the increase in the 1% annual chance water-surface elevation, floodplain, and floodway on 
your property near Dove Valley Road. 

If you have any questions or concerns about the project or its effect on your property, you may contact Hasan Mushtaq 
P.E., PhD, CFM at the City of Phoenix at (602} 262-4960. 

Sincerely, 
Dibble Engineering 

Josh Papworth, PE, CFM 
Senior Project Engineer 

cc: Hasan Mushtaq, P.E., PhD, CFM, City of Phoenix 
Rob Bassett, Macerich 

• 

• 



Dibbe 7500 North Dreamy Draw Drive 

Suite 200 

Phoenix, Arizona 85020 

phone 602.957.1155 

fax 602.957.2838 

www.dibblecorp.com 

Engineering·· • July 15, 2014 

Mr. David Beckham 
Canyon Crossroads 
10611 N. Hayden Road, Suite D-1 OS 
Scottsdale, AZ 85260 

Re: Notification of increase in 1% (100-year) annual chance water surface elevations and floodway revision for 
Skunk Creek 

Via Certified Mail 

Dear Mr. Beckham: 

The Flood Insurance Rate Map (FIRM) for a community depicts land that has been determined to be subject to a 1% 
(100-year) or greater chance of flooding in any given year. The FIRM is used to determine flood insurance rates and to 
help the community with floodplain management. 

Dibble Engineering is applying for a letter of Map Revision from the Federal Emergency Management Agency (FEMA) to 
revise FIRM Panels 845L and 865l; Map No.: 04013C 0845l and 0865l for City of Phoenix, AZ along Skunk Creek as part 
of the construction of Dove Valley Road. Specifically, the floodplain shall be revised from a point 330 feet south of the 
centerline of Dove Valley Road to a point 3410 feet north of Dove Valley Road. The revision is necessary to support the 

lllllliiJ..ove Valley Road crossing of Skunk Creek. Construction of the Dove Valley Road crossing of Skunk Creek is now 
.mplete. 

The letter of Map Revision will result in: 

• 

1. Increases and decreases in the 1% annual chance water-surface elevations as compared to pre-project conditions 
with a maximum increase of 0.8 feet at a point approximately 40 feet north of Dove Valley Road and a maximum 
decrease in the 1% annual chance water-surface elevation of 0.4 feet at a point approximately 62 feet south of 
Dove Valley Road. 

2. Increases and decreases in the 1% annual chance water-surface elevations as compared to the effective floodplain 
with a maximum increase of 0.7 feet at a point approximately 415 feet north of Dove Valley Road and a maximum 
decrease in the 1% annual chance water-surface elevation of 0.7 feet at a point approximately 62 feet south of 
Dove Valley Road. 

3. Widening and narrowing of the 1% annual chance floodplain as compared to the effective floodplain with the 
maximum widening of 100 feet at a point approximately 40 feet north of Dove Valley Road and the maximum 
narrowing of 353 feet at a point approximately 415 feet north of Dove Valley Road. 

4. The floodway shall be revised from a point 330 feet south of the centerline of Dove Valley Road to a point 3410 
feet north. As a result of the floodway revision, the floodway shall widen at some locations and narrow at others. 
The maximum widening of 72 feet occurs approximately 2560 feet north of the centerline of Dove Valley Road. 
The maximum narrowing of 70 feet occurs 2930 feet north of the centerline of Dove Valley Road . 



Dibble 
Engineering· 

~his letter is to inform you of the increase in the 1% annual chance water-surface elevation, floodplain, and floodway on 
your property near Dove Valley Road. 

If you have any questions or concerns about the project or its effect on your property, you may contact Hasan Mushtaq 
P.E., PhD, CFM at the City of Phoenix at {602) 262-4960. 

Sincerely, 
Dibble Engineering 

Josh Papworth, PE, CFM 
Senior Project Engineer 

cc: Hasan Mushtaq, P.E., PhD, CFM, City of Phoenix 
Rob Bassett, Macerich 

• 

• 
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Josh Papworth 

From: Josh Papworth 
Sent: Monday, January 20, 2014 2:58 PM 

'JG Lind say@ mba kercorp.com ' To: 
Subject: Communication Record Case No. 12-09-0713R 

James, this email is to provide a record of our conversat ion from today, January 20, 2014. Thanks for taking a few 
minutes to answer my questions. 

• Regarding project datum. James informed me that the LOMR application may be submitted on NGVD 1929 
datum, consistent with the original approved CLOMR for the project. The effective FIS is published using NAVD 
1988 datum. James indicated he will apply a datum conversion to the LOMR data provided to update the 
effective FIS information. 

• Regarding the requ irement stipulated in the January 21, 2012 CLOMR approval letter: "A copy of the public 

notice distributed by your community, stating its intent to revise the regulatory floodway, or a signed statement 
by your community that it has not ified all affected property owners and affected adjacent jurisdictions." James 
informed me that Dibble Engineering or the community (City of Phoenix) may send these floodway change 
notifications. The community signature ofthe MT-2 Form 1: Overview and Concurrence ensures community 
concurrence in the case of the former. 

• Regarding the requirement stipulated in the January 21, 2012 CLOMR approval letter: "Evidence that your 
community has ... adopted floodplain management ordinances that incorporate the increased BFEs and revised 
floodway boundary delineations to reflect post-project conditions ... " James informed me that the community 
signature of the MT-2 Form 1: Overview and Concurrence will satisfy this requirement . 

• Regarding the requirement stipulated in the January 21, 2012 CLOMR approval letter: "A letter stating that your 
community will adopt and enforce the modified regulatory floodway ... " James informed me that the community 
signature of the MT-2 Form 1: Overview and Concurrence will satisfy this requirement. 

Josh Papworth PE, CFM 
p 623 .251.7189 

c 602 .708.8127 

Josh.Papworth@dibblecorp.com 

Phoenix I Goodyear I Tucson 

o·bble 
Engineering 
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Federal Emergency Management Agency 
Washington, D.C. 20472 

CERTIF IED MAIL 
RETUR RECEIPT REQUESTED 

The Honorable Greg Stanton 
Mayor. City of Phoeni x 
200 West Washington Street 
Phoenix, AZ 85003 

Dear Mayor Stanton: 

January 18, 2012 

lN REPLY REFER TO: 
Case No.: 12-09-0713R 

FEB 0 6 2012 

Wood / Pate] 

Community Name: City of Phoenix, AZ 
Community No.: 040051 

We are prov iding our comments with the enclosed Conditional Letter of Map Revision (CLOMR) on a proposed 
project within your communi ty that, if constructed as proposed, could revise the effective Flood Insurance Study report 
and Flood Insurance Rate Map for your community. 

If you have any questions regarding the floodplain management regulations for your community, the National Flood 
Insurance Program (NFI P) in general. or technical questions regard ing this CLOMR, please contact the Director, 
Mitigation Division of the Federal Emergency Management Agency (FEMA) Regional Office in Oakland, California, 
at (5 1 0) 627-7175 or the FEMA Map Info rmation eXchange (FM IX) toll free at 1-877-336-2627 (I -877- FEMA 
MAP). Additiona l information about the NF IP is available on our webs ite at http://www.fema.gov/nfip . 

incerely, 

) ' P\l~~ 
Siamak Esfandiary Ph.D. P.E., CFM 
Program Specialist 
Engineering Management Branch 
Federal Insurance and Mitigation Administration 

List of Enclo ures: 

For: Luis Rodriguez, P.E., Chief 
Engineering Management Branch 
Federal Insurance and Mitigation Administration 

Conditional Letter of Map Revision Comment Document 

cc : (see attached list) 



Mr. Hasan Mustaq. P.E., Ph.D. , CFM 
Floodplain Manager 
City ofPhoenix 

Mr. Tim Murphy, P.E. 

Courtesy Copy List - City of Phoenix, AZ 

Mit igation Planning & Technical Programs Manager 
Floodp lain Management and Services Division 
Flood Control District of Maricopa County 

Ms. Kelli Sertich. A[CP. CFM 
Floodplain Management and Services Divis ion Manger 
Flood Control District of Maricopa County 

Mr. Kevi n Lavalle 
GIS Analyst 
Flood Control District of Maricopa County 

Mr. Brian Casson, CFM 
FlP State Manager 

Arizona Depanment of Water Resources 

Mr. Ashok C. Patel P.E., R.L.S .. CFM 
Project Manager 
Wood , Patel & Associates, Inc. 
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CONDITIONAL LETTER OF MAP REVISION 
COMMENT DOCUMENT 

COMMUNITY INFORMATION PROPOSED PROJECT EQUEST 

CULVERT HYI"lRAI ILIC ANALYSIS 
City of Phoen ix 

Maricopa County 
FILL FLOODWAY 

Arizona 
NEW TOPOGRAPHIC DATA 

COMMUNITY 

COMMUNITY NO.: 040051 

North Black Canyon Crossing - Skunk Creek APPROXIMATE LATITUDE & LONGITUDE: 33.813. -112.125 
IDENTIFIER SOURCE: USGS QUADRANGLE DATUM: NAD 83 

AFFECTED MAP PANELS 

TYPE: FIRM" NO.: 04013C0770F DATE: September 30, 2005 FIRM- Flood Insurance Rate Map 

TYPE: FIRM" NO.: 04013C0790G DATE: September 30, 2005 

FLOODING SOURCE(S) AND REACH DESCRIPTION 

Creek - from approximately 6.100 feet downstream to approximately 2,080 feet downstream of Carefree Highway 

PROPOSED PROJECT DESCRIPTION 

Flooding Source Proposed Projec t Location of Proposed Project 

Skunk Creek Fill Placement From approximately 5.550 feet downstream to approximately 4,970 feet 
downstream of Carefree Highway 

2 New 10ft x 6 fl Culverts At approximately 5,610 feet downstream From Carefree Highway 

SUMMARY OF IMPACTS TO FLOOD HAZARD DATA 

Flooding Source Effective Flooding Proposed Flood ing Increases Decreases 

Skunk Creek ZoneAE ZoneAE Yes Yes 

Floodway Flood way Yes Yes 
BFEs• BFEs Yes Yes 

BFEs ·Base (1-,.,w.vw" -Q .... ..Jal-chance) Flood :::v.Q .. ~ ·~ 

COMMENT 

This document provides the Federal Emergency Management Agency's (FEMA's) comment regard ing a request for a CLOMR for the project described above. 
Thi: document is not a final determination; it only provides our comment on the proposed project in relation to the flood hazard informa tion shown on the effective 
National Flood Insurance Program (NFIP) map. We reviewed the submitted data and the data used to prepare the effective flood hazard information for your 
community and determined that the proposed project meets the minimum floodplain management criteria of the NFIP. Your community is responsible for 
!approving all floodplain development and for ensuring that all permi ts required by Federal or State/Commonwealth law have been received . State/Commonwealth , 
!county, and community officials. based on their knowledge of local condit ions and in the interest of safety, may set higher standards for construction in the Special 
I Flood Hazard Area (SFHA) , the area subject to inundation by the base flood. If the State/Commonwealth, county, or community has adopted more restrictive or 
!comprehensive floodplain management criteria . these criteria lake precedence over the minimum NFIP criteria. 

I This comment is based on the flood data presenlly available If you have any questions about this document, please contact the FEMA Map Information eXchange (FMIX) toll 
at 1-877-336-2627 (1·877-FEMA MAP) or by letter addressed to the LOMC Clearinghouse. 7390 Coca Cola Drive, Suite 204, Hanover, MD 21076. Addilionallnformation 

the NFIP is available on the FEMA website at http://www.fema.gov/nfip. 
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Siamak Esfandiary. Ph.D .• P.E., CFM, Program Specialist 
Engineering Management Branch 
Federal Insurance and Mitigation Admtntstration 125360 PT202.BKR.12090713R.H17 104 
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CONDITIONAL LETTER OF MAP REVISION 
COMMENT DOCUMENT (CONTINUED) 

COMMUN ITY INFORMATION 

ro d.:tem1ine the chang.:s in nood hazards that will be caused by th.: proposed project, we compared tho: hydraulic modeling relkcting the proposed 
project (rekrn:d tons the proposed conu itions model) to the hydmulic modeli ng used to prepare the Flood Insurance Study (F IS) (n:tt:rred to as the 
cfli::ctivc model). If the effective model docs not provid.: enough detail to evnluatc the effects of the proposed project. an .:xisting conditions model must 
b..: developed to provide thi s detail. This exist ing conditions model is then compared to the dTective model and the proposed condit ions model to 
di fTe rentinte the inneascs or decreases in nood hazards caused by more de tai led modeling from the increases or dencases in llood hazarus that will be 
caused b) the proposed project. 

The table below show. the changes in the BI'Es: 

BFE Com parison Tnble 

Flooding Source: Skunk Creek 13rE Change (feet) Location of maximum change 

Ex isting vs. Maximum increa~c 0.5 Approximately 5,650 lcet downstream of Carefree Highwny 

EfTective :VIaximum decrease 0.6 Approximately 4.000 fi::ct downstream of Carefree l lighwny 

Proposed vs. :VIaximum increa~e 1.0 Approximately 5.170 feel downstream of Carefree Highway 

Exis::ng :vta'\imum decrease 1.0 Approximately 5.530 li:et downstream of Carefree ll ighway 

Propo cd vs. Maximum increase 0 . ~ Approxi mately 5,650 feet downstream of Carefree Highway 

EITcctivc Ma'\imum decrease 0.6 Approximately 5.530 feet downstn:am of Carefree Highway 

Increases due to th.: proposed project that exceed those permilletl und.:r Paragraphs (c)( l 0) or (d)(3) of Section 60.3 of the NFIP regul ations must ndhere 
to Section 65. 12 of the rJ P regulations. \\'ith this request. your commun iry ha~ complied with all requi rements of Paraf._rraph 65 . 12(a) of the l\FJP 
regulations. ·omplianc.: with Pnragraph 65. 12(h) also is necessary before FEMA can issue a Lencr of Map Rev ision when a commu nity proposes to 
permit cncroa..:hments into the .:rti:ctive regu latory lloodway that will caus.: B!'E increases in excess of th os<:: pcrmincd under Paragraph 60.3(d)(3). 

NF I!' regulations ubparagraph 60.3(b){7) n:qu ircs cormnunitics to ensure that the !load-carrying capacity within the altered or relocated portion of any 
\\atercours.: is maintai ned. This pro\'i sicn is incorpora:ed into your ..:ommunity' s existing lloodplain manage ment ordi nanccs: therefor.:. rcsponsibilit) 
lo r maintcnam;c or tht: altered nr relocated wmcrcourse, including any related appurtenances such as bridg.:s. culverts. and otht:r dm inagc structures. 
rests "ith your community. We may rcqu.:st !h;.tt your community submit a description and schedule of maintenance ;.tctivitics necessary to ensure this 
n:quircment. 

This comment is based on the flood data presently available If you have any questions about this document, please contact the FEMA Map Information eXchange (FM IX) toll 
free a 1-877-336-2627 (1-877-FEMA MAP) or by letter addressed to the LOMC Clearinghouse. 7390 Coca Cola Drive. Suite 204 . Hanover. MD 21076 Additional lnformatir 
about he NFIP 1s avatlable on the FEMA webs1te at http://www.fema.gov/nfip. 
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Siamak Esfandiary. Ph.D .. P.E .. CFM. Program Specialist 
Engmeering Management Branch 
Federal Insurance and Mitigation Admin1strat1on 125360 PT202.BKR.12090713R H17 104 
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CONDITIONAL LETTER OF MAP REVISION 
COMMENT DOCUMENT (CONTINUED) 

COMMUNITY INFORMATION (CONTINUED) 

OAT A REQUIRE D FOR FOLLOW-UP LOMR 

CLOMR-APP 

Upon comp letion of the project , your community must submit the data listed be low and request that we make a final determination on 
revising the effective FlRNI and FIS report. If the project is bu ilt as proposed and the data below are rece ived, a revision to the FfRM and 
FIS report would be warranted . 

• Form I, entitled ·'Overview & Concurrence Form." Detailed app lication and certification forms must be used for requesting final 
revisions to the maps . Therefore, when the map revision request for the area covered by this letter is subm itted , Form I must be included. 
If as-built conditions d iffer from the proposed p lans, please submit new forms, which may be accessed at 
http ://www.fema.gov/plan/prevent/thm/d l_mt-2.shtm. or annotated cop ies of the previously submitted fo rms showing the revi sed 
information. 

• Hydraulic analyses, for as-built conditions, of the base flood and the regulatory floodway, together wi th a topographic work map showing 
revised floodplain and tloodway boundaries . Pl ease ensure that the revised information ties in with the c urrent effective information at 
downstream and upstream ends ofthe revised reach. 

• An annotated copy of the FfRM, at the scale of the effective FIRM, that shows the revised floodplain and floodway boundary delineations 
shown on the submitted work map and how they t ie into the floodpl ain and floodway boundary delineations shown on the current effective 
FIRM at the downstream and upstream ends of the revised reac h. 

• As-built plans. certified by a registered professiona l engineer, of all proposed project elements . 

comment is based on the flood data presently available. If you have any questions about this document. please contact the FEMA Map Information eXchange (FMIX) toll 
1-877-336-2627 (1 -877-FEMA MAP) or by letter addressed to the LOMC Clearinghouse. 7390 Coca Cola Drive. Suite 204, Hanover, MD 21076. Additional Information 

the NFIP is available on the FEMA website at http:l/wwvv.rema.gov/nfip . 
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S1arnak Estanc11ary. Ph.D .. P.E .. CFM. Program Spec1al1st 
Engineering Management Branch 
Federal Insurance and Mitigation Administration 125360 PT202.BKR.12090713R.H1 7 
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Federal Emergency Management Agency 
Washington, D.C . 20472 

CONDITIONAL LETTER OF MAP REVISION 
COMMENT DOCUMENT (CONTINUED) 

COMMUNITY INFORMATION (CONTINUED) 

I CLOMR-APP 

·A copy of the public notice distributed by your community, stating its intent to revise the regulatory floodway, or a signed statement by 
your community that it has not ified all affected property owners and affected adjacent jurisd ictions. 

·Documentation of the notitication to property owners who will be aff<.!cted by any widening/shift ing of the base floodp lain and/or any 
BF E increases along Skunk Creek. 

• Evidence that your community has. prior to approval of the proposed encroachment, adopted floodp lain management ordinances that 
incorporate the increased BFEs and revised floodway boundary de lineations to reflect the post-project conditions, as stated in Paragraph 
65.12(b). 

• A letter stating that your commun ity will adopt and enforce the modified regulatory floodway, OR, if the State/Commonwealth has 
jurisdiction over either the regu latory floodway or its adoption by your communi ty, a copy of you r com munity's letter to the appropriate 
State/Commonwealth agency notifYing it of the modification to the regulatory flood\vay and a copy of the letter from that agency tating its 
approva l ofthe moditication. 

• FEMA ' fee schedule for rev iewing and processing requests for cond itional and final mod ificat ions to pub lished flood information and 
maps rna_ be accessed at http ://www. fcma.gov/plan/preventltl1m/ lim _fees.shtm. The fee at the time of the map revision submittal must be 
received before we can begin process ing the request. Payment of this fee can be made through a check or money order, made payable in 

.S . funds to the National f-l ood Ins urance Program, or by credit card (Visa or MasterCard onl y). Please forward the payment, along wi th 
the revision application . to the following address: 

LOMC Clearinghouse 
7390 Coca Cola Drive. Suite 204 

Hanover. Maryland 21076 

After receiving appropriate documentation to show that the project has been comp leted, FEMA will in itiate a revision to the FIRM and FIS 
report . Because the flood hazard information (i .e ., base flood elevations. base flood depths, SFHAs, zone des ignations. and/or regulatory 
tloodways) will change as a resu lt of the proj ect, a 90-day appeal period will be init iated for the revision, during which community officials 
and interested persons may appea l the rev ised flood hazard information based on scien tific or tech nica l data . 

Th1s commen t is based on the nood data presently available. If you have any questions about this document, please contact the FEMA Map lnfonnation eXchange (FMIX) toll 
free at 1-877-336-2627 (1 -877-FEMA MAP) or by letter addressed to the LOMC Clearinghouse. 7390 Coca Cola Drive, Suite 204. Hanover. MD 21076. Addit ional lnformallr 
about the NFIP IS available on the FEMA webs1te at http://www fema.gov/nfip 
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Siamak Esfandiary. Ph.D .. P.E., CFM. Program Specialist 
Engineering Management Branch 
Federal Insurance and Mitigation Administration 125360 PT202.BKR.12090713R H17 104 
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COMMUNITY REMINDERS 

Federal Emergency Management Agency 
Washington, D.C. 20472 

CONDITIONAL LETTER OF MAP REVISION 
COMMENT DOCUMENT (CONTINUED) 

COMMUNITY INFORMATION (CONTINUED) 

CLOMR-APP 

We ha ve designated a Consultation Coordination Officer (CCO) to assist your community. The CCO wi ll be the primary liaison between 
your community and FEMA. For in formation regard ing your CCO, please contact: 

Ms. Sally M. Ziolkowski 
Director, Mitigation Division 

Federa l Emergency Management Agency, Region IX 

I I l l Broadway Street, Suite 1200 
Oakland, CA 94607-4052 

(510)627-7175 

A pre liminary study is being conducted for Maricopa County. Preliminary copies of the revised FIRM and FIS report were subm itted to 
community for review on December 3, 20 I 0, and may become effective before the revision request following this CLOMR is 
·ned. Please ensure that the data subm itted for the revision ties i.nto the data effective at the time of the submittal. 

comment rs based on the flood data presently avarlable. If you have any questions about this document, please contact the FEMA Map Information eXchange (FMIX) toll 
at 1-877-336-2627 (1-877-FEMA MAP) or by letter addressed lo the LOMC Clearinghouse. 7390 Coca Cola Drive. Suite 204. Hanover. MD 21076. Additional In formation 

the NFIP is available on the FEMA website at http://www.fema.gov/nfip . 
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Siamak Esfandiary, Ph.D., P E .. CFM. Program Special ist 
Engineeri ng Management Branch 
Federal Insurance and Mitigation Administration 125360 PT202.BKR.12090713R.H17 1 
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CIVIL ENGINEERS • HYDROLOG ISTS • LAND SURVEYORS • CONSTRUCTION MANAGERS 

Darrel E. Wood, P.E., R.LS . 
Ashok C. Patel , P.E., R.L.S., CFM 

James S. Campbell, P.E. 
Thomas R Gettings, R:.L.S. 

Michael T. Young, P.E. 
Peter Hemingw.ty, P.E. 
Jeffrey R. Minch, P.E. 

Robert D. Gofonia, P.E., R.L.S. 
PaaickW. Marum, P.E. 

August II , 20 II 
WP# 113734 

Kenneth L. Knickerbocker, P.E., R.L.S . SURVEY CONTROL REPORT 

• 

• 

North Black Canyon Crossing 

The horizontal datum for this survey is based on the Maricopa County Department of 
Transportation (MCDOT) Geodetic Densification and Cadastral Survey (GDACS) website 
www.mcdot.maricopa.gov, under the Survey Information Link on July 27, 2011. 

Projection: Central Zone, NAD 83, (Epoch 2007) 
Datum: GRS-80 
Units: International Feet 
Geoid Model : Geoid 09 

Control point: NR17 
PID: A£4812 
Latitude: 33°47'56 .17438''N 
Longitude: ll2°05 ' 57.20870"W 
Ellipsoid Height: 532.692 (M) 
Description : Survey disk surrounded by mass of concrete 

Modified to ground at N: 1012761.971, E: 636371.491 , being the south quarter corner of Section 
11 , Township 5 orth, Range 2 East, of the Gila and Salt River Meridian, a 3" Maricopa County 
brass cap stamped ' 'TSNR2E ~ S11 S 14 2001 29891 ", using a scale factor of 1.0001686744. 

Horizontal adjustment: None 
Horizontal rotation: None 

The vertical datum for this survey is based on City of Phoenix brass cap in handhole, located at 
the intersection of Dove Valley Alignment and North Valley Parkway, having an elevation of 
1631 .349, City of Phoenix NGVD 29 Datum. 

Wood, Patel & Associates, Inc. 

'~ 

EXPIRES 03-31-14 
Emily C. Schad, R.L.S. 
Survey Project Manager 
Y;IWP\Survey Slandards\Control Reports\ \ 13734 North Dlaek Canyon Crossing MCDOT GDACS SCR 08-1 1- l l.doc 

Wood, Patel & Associates, Inc. 2051 West Northern Avenue, Suite 100 • Phoenix, Arizona 85021 • (602) 335-8500 • Fax (602) 335-8580 

i'IIUl NI X · MESA · TUCSON www. woodpatel .com 
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7500 North Dreamy Draw Drive 

Su ite 200 Dibble e Engineering" 
Phoenix, Arizona 85020 

phone 602.957.1155 

fax 602.957.2838 
www.dibblecorp.com 

• 

• 

Sonoran Crossing LOMR Mapping 
Survey Control Report 
Dibble Project# 111204 

Prepared by: C. Steve Duryea Jr. , R.L.S . 
February 121

h, 2014 



Sonoran Crossing Mapping 

Sonoran Crossing is a mixed use development encompassing approximately 105.73 acres located in north Phoenix, 

Maricopa County, Arizona. The project is bounded by Interstate Highway No. 17 on the west, Skunk Creek on the east, 

West Carefree Highway on the north and West Dove Valley Road on the south . Drainage improvements were 

constructed within the project site to reclaim developable land. As a result a Letter of Map Revision (LOMR) has been 

completed . 

Kenney Aerial Mapping Inc., as the sub-consultant, was tasked by Wood, Patel and Associates to provide original 

photogrammetric mapping for the project area. The mapping was prepared at 1" =40' with a 1' contour interval. Black 

and white digital ortho-photography was created on the entire area. Wood, Patel and Associates Inc. was the survey 

consultant and performed the aerial panel survey control. 

Dibble Engineering was tasked with preparing the LOMR documentation. Additional field observations were taken to 

reflect completed improvements. 

• Kenney Aerial Project Number: 

• Kenney Aerial Contract Information : 

Mapping 1"=40' 1' contours 

• Total acreage : 

• Mapping Photo Scale : 

• Ortho Photo Scale: 

• Aerial Control Points: 

• Blind Control Points : 

• Mean terrain height: 

• Coordinate System : 

• Zone: 

• Datum : 

• Units : 

• Geoid Model : 

• Ellipsoid Model: 

• Stereo Models: 

• Ratio of aerial control to models : 

• GPS Base Stations for ABGPS Flights : 

• Scanning Resolution : 

• Ground Sample Distance: 

• RMSE of Blind Check Points : 

Project Information: 

# 110711 

Kenney Aerial Mapping Inc. 

4008 N. 151
h Avenue 

Phoenix, Az 85015 

John Cahoon, President, C.P. 

Ph : (602)258-6471 

Approximately 105.73 

1:3600 (1"=300' ) 

1:3600 {1"=300' ) 

18 (Wood, Patel) 

S(Wood, Patel) 

1656' 

US State Plane NAD 1983 

Arizona Central Zone 0202 

NAVD '88 

International Feet 

Geiod '03 

WGS84 

9 

1:2 

NA 

10 microns (2540 DPI) 

0.12' (1 :3600) 

z = .131 
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Aerial Mapping 

Aerial Ground Control 

Wood , Patel Inc. set and controlled all of t he 18 control points (see attached Wood, Patel Survey Control Report) . 

• Coordinate System: 

• Zone : 

• Datum: 

• Units: 

• Geoid Model : 

US State Plane NAD 1983 

Arizona Central Zone 0202 

NGVD 29 

International Feet 

Geoid '03 

Dibble did observe and compare some aerial panel points in addition to miscellaneous topograph ic areas . The findings 

are : 

PANEL COMPARISONS 

Pnt no. I Kenney Aerial Panel Values I Elev. I I Pnt no. I Di bble Aerial Panel Values I Elev. I I ON : I DE: I DZ: I oz> I 
80202 1016097.13 635221 1660.97 202 1016097.21 635221.05 1660.98 -0.080 -0.050 0.010 0.000 

80204 1014385.19 634426.4 1643.22 204 1014385.22 634426.43 1643.31 -0.030 -0.030 0.090 0.008 

80205 1014400.21 635377.68 1647.25 205 1014400.24 635377.72 1647.22 -0.030 -0.040 0.030 0.001 

80207 1012553.26 634737.3 1655.59 207 1012553.29 634737.32 1655.63 -0.030 -0.020 0.040 0.002 

80208 1012558.99 635826.83 1630.78 208 1012559.03 635826.88 1630.8 -0.040 -0.050 0.020 0.000 

80215 1018039.44 633535.31 1696.49 215 1018039.5 633535.36 1696.52 -0.060 -0.050 0.030 0.001 

80217 1016163.34 634362.74 1658.64 217 1016163.44 634362.78 1658.63 -0.100 -0.040 0.010 0.000 

0.020 0.012 0.085 

RMSE= 0.11 

1'8' Hv r 

FIGURE 1 
SITE AERIAl MAPPING PANEl lOCATIONS 



NBCC/MACERICH AERIAL MAPPING CHECKS 

PNTNO DESCR DIBBLE ELEV KAM ELEV DIF RMSE 
20700 TOE 1671.55 1671.31 0.24 0.058 
20701 NG 1671.70 1671.51 0.19 0 .036 
20702 FNC-BW 1672.06 1671.56 0.5 0.250 
20703 NG 1671.31 1671.34 0.03 0 .001 
20704 NG 1670.66 1670.46 0.2 0 .040 
20705 FNC-BW 1663.29 1663.28 0.01 0.000 
20706 NG 1662.33 1662.21 0.12 0 .014 
20707 EDR 1662.23 1662.30 0.07 0.005 
20708 EDR 1661.79 1661.43 0.36 0.130 
20709 NG 1661.80 1661.84 0.04 0.002 
20711 NG 1658.54 1658.39 0.15 0.023 
20712 NG 1657.02 1657.04 0.02 0.000 
20713 EDR 1655.06 1654.90 0.16 0.026 
20714 EDR 1654.20 1653.97 0.23 0.053 
20715 NG 1653.54 1653.40 0.14 0.020 
20716 NG 1653.93 1653.82 0.11 0.012 
20717 NG 1654.93 1654.74 0.19 0.036 
20718 NG 1656.91 1656.61 0.3 0.090 
20719 NG 1658.36 1658.42 0.06 0.004 
20720 NG 1658.98 1658.79 0.19 0.036 
20721 NG 1659.85 1659.61 0.24 0.058 
20722 NG 1660.23 1660.07 0.16 0.026 
20723 TOB 1659.16 1659.15 0.01 0.000 
20724 TOE 1645.55 1645.75 0.2 0.040 
20725 NG 1649.30 1649.31 0.01 0.000 
20726 NG 1645.10 1645.44 0.34 0.116 
20727 NG 1649.32 1649.16 0.16 0.026 
20728 NG 1651.91 1651.61 0.3 0.090 
20729 NG 1653.15 1653.23 0.08 0.006 
20730 NG 1650.03 1650.13 0.1 0.010 
20731 NG 1654.56 1654.24 0.32 0.102 
20733 NG 1660.20 1659.83 0.37 0.137 
20734 NG 1645.33 1645.07 0.26 0.068 
20736 NG 1645.10 1644.98 0.12 0.014 
20737 NG 1645.12 1644.86 0.26 0.068 
20738 EDR 1644.99 1644.95 0.04 0.002 
20739 EDR 1645.30 1645.28 0.02 0.000 
20740 NG 1647.65 1647.44 0.21 0.044 
20741 NG 1648.36 1648.31 0.05 0.003 

20742 NG 1648.41 1648.06 0.35 0.123 
20743 NG 1649.50 1649.36 0.14 0.020 

20744 NG 1650.62 1650.64 0.02 0.000 

20745 NG 1650.21 1650.04 0.17 0.029 

20746 TOB 1647.95 1648.03 0.08 0.006 
20747 TOE 1632.48 1632.44 0.04 0.002 

20748 NG 1634.02 1634.23 0.21 0.044 

20749 TOE 1634.94 1634.88 0.06 0.004 

20750 TOB 1640.81 1640.52 0.29 0.084 

20751 NG 1641.58 1641.83 0.25 0.063 

20752 NG 1639.26 1639.21 0.05 0.003 

20753 NG 1645.58 1645.25 0.33 0.109 



20755 NG 1641.56 1641.34 0.22 0 .048 

20756 NG 1639.27 1638.96 0.31 0 .096 

• 20757 NG 1637.21 1637.11 0.1 0 .010 

20758 NG 1637.23 1637.04 0.19 0.036 

20759 NG 1637.99 1637.84 0.15 0.023 
20760 NG 1637.58 1637.27 0.31 0 .096 

20761 NG 1635.39 1635.45 0.06 0 .004 
20762 NG 1629.21 1629.08 0.13 0 .017 
20763 NG 1631.03 1630.94 0.09 0 .008 

20764 NG 1633.82 1632.79 1.03 
20765 TOE 1634.47 1634.61 0.14 0.020 

20766 TOB 1641.95 1641.81 0.14 0 .020 
20767 NG 1642.88 1642.63 0.25 0 .063 
20768 NG 1642.63 1642.47 0.16 0 .026 

20769 NG 1643.22 1642.92 0.3 0 .090 

20770 NG 1643.34 1643.21 0.13 0.017 
20771 NG 1642.97 1642.88 0.09 0.008 
20772 NG 1642.42 1642.34 0.08 0 .006 
20773 NG 1642.54 1642.17 0.37 0 .137 

20774 EDR 1641.74 1641.45 0.29 0 .084 

20775 EDR 1641.92 1641.77 0.15 0 .023 
20776 NG 1641.99 1641.76 0.23 0.053 

20777 NG 1640.95 1641.02 0.07 0.005 
20779 NG 1640.16 1639.98 0.18 0 .032 
20780 NG 1637.09 1637.23 0.14 0 .020 
20782 NG 1636.61 1636.28 0.33 0 .109 

20783 EDR 1636.44 1636.28 0.16 0.026 
20784 EDR 1636.16 1635.90 0.26 0.068 

20785 NG 1636.49 1636.30 0.19 0.036 

20786 NG 1636.07 1635.93 0.14 0 .020 • 20787 NG 1635.78 1635.49 0.29 0 .084 
20788 NG 1636.36 1636.26 0.1 0 .010 
20789 NG 1634.66 1634.59 0.07 0.005 
20790 NG 1632.34 1632.33 0.01 0.000 
20791 NG 1630.96 1630.79 0.17 0 .029 
20792 TOE 1625.00 1625.26 0.26 0 .068 
20793 NG 1625.69 1625.47 0.22 0 .048 
20794 NG 1624.67 1624.86 0.19 0 .036 
20795 TOE 1624.73 1624.42 0.31 0.096 
20796 TOB 1632.38 1632.47 0.09 0.008 
20797 NG 1631.35 1631.49 0.14 0 .020 
20798 NG 1629.14 1629.18 0.04 0 .002 
20799 TOE 1628.76 1628.63 0.13 0.017 
20800 TOB 1636.10 1636.17 0.07 0.005 
20801 NG 1636.91 1636.83 0.08 0 .006 
20802 NG 1630.32 1630.64 0.32 0 .102 
20803 NG 1629.92 1629.86 0.06 0 .004 
20806 NG 1630.99 1631.00 0.01 0.000 
20807 NG 1632.07 1632.25 0.18 0.032 
20809 NG 1631.50 1631.76 0.26 0 .068 
20810 NG 1631.75 1631.89 0.14 0.020 
20811 NG 1632.16 1632.32 0.16 0 .026 
20812 NG 1632.70 1632.88 0.18 0.032 
20445 EC 1655.18 1655.60 0.42 0 .176 

20449 cs 1655.71 1655.90 0.19 0.036 • 20500 EC 1656.22 1656.06 0.16 0.026 



20511 EC 1655.94 1655.72 0.22 0.048 
20510 cs 1655.62 1655.58 0.04 0.002 
20581 EC 1655.30 1655.26 0.04 0.002 
20534 EC 1648.45 1648.35 0.1 0 .010 

20533 EC 1648.85 1648.66 0.19 0 .036 
20532 EC 1649.22 1648.97 0.25 0 .063 
20481 EC 1649.63 1649.33 0.3 0 .090 
20480 EC 1648.97 1648.78 0.19 0.036 
20479 EC 1648.41 1648.09 0.32 0.102 
20225 EP 1630.40 1630.49 0.09 0.008 
20224 EP 1630.77 1630.60 0.17 0.029 
20223 EP 1630.94 1630.91 0.03 0.001 
20222 EP 1631.23 1631.32 0.09 0.008 
20175 EP 1631.36 1631.53 0.17 0.029 
20174 EP 1631.19 1631.27 0.08 0.006 
20065 EP 1631.00 1631.13 0.13 0.017 
20434 AS 1631.46 1631.59 0.13 0.017 

20433 AS 1631.80 1631.94 0.14 0 .020 
20432 AS 1631.47 1631.60 0.13 0 .017 
20435 AS 1631.19 1631.41 0.22 0 .048 
20392 EP 1630.86 1630.97 0.11 0 .012 
20329 EP1 1631.05 1631.14 0.09 0 .008 
20278 EP1 1631.36 1631.40 0.04 0.002 
20200 EP 1631.63 1631.65 0.02 0.000 
20192 EP 1631.65 1631.67 0.02 0.000 

20162 EP1 1631.83 1631.91 0.08 0.006 
20089 EP1 1632.07 1632.09 0.02 0.000 
20048 EP 1631.31 1631.59 0.28 0.078 

1125 EC 1677.32 1677.51 0.19 0.036 
1126 HCR 1677.35 1677.40 0.05 0.003 

1127 BOC 1676.95 1677.09 0.14 0.020 

1128 GUT 1676.93 1677.05 0.12 0.014 

1129 EP1 1676.99 1677.17 0.18 0.032 

1200 EP 1677.79 1677.72 0.07 0.005 

1201 BOC 1678.29 1678.23 0.06 0.004 

1213 BOC 1677.90 1677.97 0.07 0.005 

1214 EP 1677.42 1677.67 0.25 0.063 

1247 EP 1676.63 1677.07 0.44 0.194 

1246 SCUP 1676.47 1676.75 0.28 0.078 

1248 GUT 1676.98 1677.21 0.22 0.048 

1249 EC 1677.23 1677.31 0.08 0.006 

1321 BOC 1678.16 1678.20 0.04 0.002 

1322 GUT 1677.71 1678.31 0.6 

1323 EP 1677.83 1677.96 0.13 0.017 

1039 EP1 1678.83 1678.98 0.15 0.023 

1040 EP1 1679.32 1679.48 0.16 0.026 

1041 NG 1678.87 1679.48 0.61 

1006 NG 1678.70 1678.69 0.01 0.000 

1007 NG 1678.67 1679.02 0.35 0.123 

1009 BOC 1678.99 1679.05 0.06 0.004 

1010 EP1 1678.50 1679.10 0.6 

1011 EP 1677.95 1677.99 0.04 0.002 

1076 EP1 1679.83 1679.67 0.16 0.026 

1075 BOC 1679.91 1680.16 0.24 0.058 

1059 BRK 1680.04 1680.12 0.08 0.006 

1060 BOC 1680.20 1679.95 0.25 0.063 



• 

• 

• 

1061 EP1 1679.57 1679.45 0.12 0.014 
1090 GUT 1678.99 1678.96 0.03 0.001 
1089 BOC 1679.54 1679.46 0.08 0.006 
1088 EC 1679.36 1679.44 0.08 0.006 

AVG DIF 0.17 1031.29 

The aerial mapping meets National Map Accuracy Standards RMSE = 0.182 

Aerial Photography 

The aerial mission was completed using a Cessna TU 206 that houses a Zeiss TOP 15 photogrammetric camera system 

equipped with forward motion compensation and a gyro stabilized mount. Mapping Black and White stereo 

photography was acquired at a photo sca le of 1:3600 {1" =300' ) for the 1" =40 scale map with 1-foot contours and Ortho

Photography. There were 13 exposures acquired for the mapping flight. The aerial photography was flown on 8/2/2011. 

All flights were captured under ideal conditions. 

Photogrammetric Scanning 

The photography was scanned into digital format using a Zeiss photogrammetric scanner. Each exposure was scanned 

at 10 microns (2540 DPI), which yielded ground sample distances of 0.12'. 

Aerial-Triangulation 

The 18 aerial control point data were used in digital aerial-triangulation calculation . Aerial-triangulation was performed 

using Match AT software . All tie and pass points were automatically generated and where these points were lacking we 

manually measured these points. The control points were measured manually. The AT results computed a Z value 

RMSE on control points of 0.0496'on the 1:3600 Mapping Flight. The Z value RMSE of blind checkpoints of .131'. 

Photogrammetric Data Compilation 

The photogrammetric data compilation was collecting using digital stereo compilation systems with Dat-EM Summit 

Evolution software . The DTM consists of manually digitized breaklines, grid points, and spot elevations. All visible 

plan imetric features within the stereo photography were compiled using the same software. The Digital Terrain Model 

(DTM) was used to generate the Triangu lar Irregular Network (TIN) . Contours were generated from the TIN using Oat

EM photogrammetric software . 
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DIBBLE ENGINEERING TOPOGRAPHIC DATA • 89 1013361.298 633988.118 1626.993 CP 

90 1013175.410 633967.619 1625.593 CP 

91 1013298.698 633967.930 1626.853 CP 
92 1014239.670 634472 .814 1641.860 CP 

93 1014040.426 634490.807 1640.600 CP 
94 1013607.357 634477.831 1643.660 CP 

95 1013217.357 634635.396 1651.450 CP 
96 1012839.952 634668.030 1659.250 CP 

197 1017584.437 634273 .888 1671.985 CP 
198 1017290.601 634003.499 1669.815 CP 

199 1016796.681 633929.581 1661.115 CP 
5004 1012814.147 634655.407 1660.453 RFC ST 

5005 1012813.374 634655.473 1659.843 GUT ST 

5006 1012811.662 634655 .489 1659.836 SLAB ST 

5007 1012798.578 634655.495 1660.071 CONC 

5008 1012816.421 634660.370 1660.381 RFC 
5009 1012815.688 634661.004 1659.799 GUT 
5010 1012811.563 634663.451 1659.699 SLAB 

5011 1012811.569 634672.037 1659.537 SLAB 
5012 1012821.809 634670.995 1659.448 SLAB 
5013 1012823.182 634666.411 1659.643 GUT 
5014 1012823.384 634665.710 1659.747 RFC HCR ST 

5015 1012824.382 634658.133 1660.438 HCR 

5016 1012829.274 634658.867 1660.422 HCR 
5017 1012828.322 634666.419 1659.658 HCR RFC 

5018 1012828.289 634667.227 1659.530 GUT 
5019 1012828.286 634670.256 1659.407 SLAB 

• 5020 1012832.447 634669.498 1659.329 SLAB 
5021 1012832.111 634667.011 1659.400 GUT 

5022 1012831.895 634666.270 1659.924 RFC 
5023 1012830.474 634658.908 1660.427 CONC 
5024 1012833.902 634659.260 1660.302 CONC 
5025 1012821.495 634650.571 1660.695 CONC 
5026 1012825.344 634654.360 1660.526 PB 
5027 1012829.626 634657.519 1660.442 PB 
5028 1012824.835 634657.248 1660.454 TSP LPS 
5029 1012813.842 634655.237 1660.415 DIR 

5030 1012821.003 634643.474 1660.882 BW ST 
5031 1012837.182 634654.761 1660.324 BW 
5032 1012849.173 634663.150 1659.635 RFC BW 
5033 1012849.887 634663.569 1659.221 GUT 
5034 1012850.894 634663.425 1659.112 BW GUT 
5035 1012850.045 634661.819 1657.719 TOEC ST 

5036 1012812.913 634685.469 1659.158 LS ST 
5037 1012832.363 634693.548 1658.555 LS ST 
5038 1012824.403 634707.704 1658.317 LS ST 
5039 1012874.359 634698.311 1657.896 LS1 
5040 1012872.049 634686.181 1658.188 LS 
5041 1012869.696 634674.933 1658.515 LS 
5042 1012823.701 634766.550 1656.569 ECl ST 
5043 1012825.723 634766.600 1656.482 GUTl ST 
5044 1012826.512 634766.545 1657.021 RFCl ST 

5045 1012832.602 634766.472 1657.092 EC2 ST 
5046 1012834.915 634755.707 1657.380 SLAB2 
5047 1012829.158 634754.005 1657.311 RFCl 

• 5048 1012828.377 634753 .744 1656.801 GUTl 

5049 1012823.956 634752.891 1656.979 SLAB1 



5050 1012825.984 634752.691 1656.909 SLAB1 
5051 1012829.206 634744.671 1656.965 SLAB1 
5052 1012831.118 634745.581 1656.920 GUTl 
5053 1012831.893 634745 .864 1657.424 RFC HCR ST 
5054 1012837.271 634748.027 1657.448 HCR SLAB2 
5055 1012837.719 634748.302 1657.465 RFC2 ST 
5056 1012841.266 634741.763 1657.552 RFC2 
5057 1012846.508 634740.288 1657.628 RFC2 
5058 1012845.754 634734.587 1657.663 RFC2 
5059 1012847.173 634732 .792 1657.677 RFC2 
5060 1012849.836 634729.565 1657.771 RFC2 
5061 1012840.886 634741.205 1657.105 HCR SLAB3 
5062 1012845.890 634739 .927 1657.188 SLAB2 
5063 1012843.384 634736.708 1657.181 HCR 
5064 1012845.198 634734.579 1657.434 HCR SLAB4 
5065 1012846.627 634732.498 1657.645 HCR SLABS 
5066 1012835.927 634737.906 1657.120 RFCl 
5067 1012835.200 634737.581 1657.075 GUTl 
5068 1012833.137 634736.455 1657.093 SLAB1 
5069 1012835.915 634732.052 1657.167 SLAB1 
5070 1012837.854 634733 .107 1657.129 GUTl 
5071 1012838.519 634733 .576 1657.225 RFCl 
5072 1012842.092 634728.582 1657.621 RFC1 
5073 1012841.525 634727.981 1657.223 GUTl 
5074 1012839.850 634726.552 1657.307 SLAB1 
5075 1012842.862 634723.058 1657.380 SLAB1 
5076 1012844.555 634724.492 1657.294 GUTl 
5077 1012845.147 634725 .143 1657.691 RFC1 HCR ST 
5078 1012849.520 634729 .244 1657.756 HCR 
5079 1012853.197 634725.448 1657.519 HCR 
5080 1012856.759 634722 .320 1657.647 HCR 
5081 1012849.185 634720.934 1657.485 RFCl 
5082 1012848.763 634720.443 1657.412 GUTl 
5083 1012848.072 634717.685 1657.491 SLAB1 
5084 1012851.215 634715.061 1657.567 SLAB1 
5085 1012852.660 634716.959 1657.474 GUTl 
5086 1012853 .158 634717.403 1657.527 RFCl 
5087 1012856.156 634729 .169 1658.168 RFC2 
5088 1012860.090 634725.548 1658.195 RFC2 
5089 1012859.288 634725 .488 1657.714 CONC 
5090 1012856.029 634728.596 1657.694 CONC 
5091 1012857.251 634722.067 1658.145 RFC2 
5092 1012853.632 634717.153 1658.021 RFC2 
5093 1012850.935 634733.458 1657.703 PB 
5094 1012852.377 634736.176 1657.614 PB 
5095 1012843.815 634738.522 1657.151 TSP 
5096 1012832.860 634766.803 1656.845 GS 
5097 1012840.515 634766.856 1656.096 TOECl ST 
5098 1012844.872 634749 .938 1656.454 TOEC1 
5099 1012838.524 634747.758 1657.151 GS 
5100 1012841.404 634742.125 1657.244 GS 
5101 1012846.772 634740.435 1657.324 GS 
5102 1012848.174 634740.835 1657.058 TOECl 
5103 1012846.009 634734.769 1657.374 GS 

5104 1012850.137 634730.042 1657.560 GS 
5105 1012854.610 634733.000 1657.461 TOECl 
5106 1012856.251 634729.704 1657.772 GS 
5107 1012857.214 634730.545 1657.757 TOEC1 
5108 1012860.854 634726.421 1657.696 TOECl 



5109 1012854.907 634716.582 1657.690 GS 

• 5110 1012865.292 634719.180 1657.611 TOECl 

5111 1012872.311 634711.462 1657.876 SSP 
5112 1012856.267 634725.617 1657.464 TSP LPS 

5113 1012853.147 634710.878 1657.714 DIR 

5114 1012860.039 634708.474 1657.706 SLAB! 

5115 1012861.356 634710.334 1657.677 GUTl 

5116 1012861.797 634710.967 1658.256 RFCl 

5117 1012861.862 634711.185 1657.836 GS 

5118 1012871.816 634705.951 1657.931 GS 

5119 1012871.864 634705.746 1658.338 RFC1 

5120 1012871.325 634705.024 1657.800 GUTl 

5121 1012870.936 634702.764 1657.868 SLAB! 

5122 1012870.479 634700.647 1657.941 SLAB1 

5123 1012885.581 634697.841 1657.787 SLAB1 
5124 1012878.125 634702.416 1657.765 GUTl 

5125 1012878.366 634703 .136 1658.272 RFCl 
5126 1012878.449 634703.499 1657.820 GS 
5127 1012886.156 634701.181 1657.916 GS 

5128 1012886.181 634701.049 1658.260 RFCl 

5129 1012885.875 634700.196 1657.721 GUTl 

5130 1012886.180 634697.771 1657.812 SLAB1 

5131 1012907.994 634698.602 1657.559 GS 

5132 1012887.049 634705.487 1657.643 TOEC1 

5133 1012912.713 634700.003 1657.367 TOECl 
5134 1012916.396 634699.803 1656.989 TOEC1 

5135 1012916.164 634698.204 1657.368 GS 

5136 1012908.119 634698.408 1658.052 RFCl 
5137 1012907.953 634697.495 1657.525 GUll • 5138 1012907.356 634693.787 1657.573 SLAB1 

5139 1012907.044 634692.079 1657.609 LS 

5140 1012910.469 634678.957 1657.775 LS 

5141 1012902.075 634668.803 1658.141 LS 

5142 1012899.393 634656.540 1658.394 SLAB 

5143 1012898.876 634654.197 1658.439 BW 

5144 1012898.474 634652.516 1657.627 TOEC 
5145 1012945.964 634643.622 1657.647 TOEC 

5146 1012946.091 634645.223 1657.843 BW 
5147 1012946.474 634647.781 1657.794 SLAB 
5148 1012948.970 634659.916 1657.578 LS 
5149 1012951.198 634671.192 1657.320 LS 
5150 1012953.427 634683.153 1657.105 LS1 
5151 1012953.616 634684.980 1657.076 SLAB1 

5152 1012915.799 634696.639 1657.425 GUll BW1 ST 

5153 1012915.916 634697.491 1657.992 RFC1 
5154 1012936.156 634694.922 1656.688 TOECl 
5155 1012935.572 634692.886 1657.151 GS 
5156 1012935.140 634691.023 1657.246 BW1 
5157 1012939.539 634690.170 1657.187 BW1 
5158 1012940.225 634687.595 1657.272 SLAB1 

5159 1012988.599 634684.639 1656.093 TOEC1 
5160 1012987.823 634682 .743 1656.486 GS 
5161 1012987.656 634681.072 1656.506 BW1 

5162 1012987.167 634678.740 1656.620 SLAB1 

5163 1012965.967 634680.577 1656.936 LS 
5164 1012959.948 634669.703 1657.197 LS 

5165 1012957.935 634658.104 1657.453 LS • 5166 1012977.961 634653.189 1657.185 LS 

5167 1012989.677 634649.838 1657.006 LS 



5168 1012992.491 634662.529 1656.736 LS 
5169 1012994.948 634674.040 1656.506 LS 
5170 1012982.787 634640.794 1657.256 SLAB 
5171 1012982.439 634638.360 1657.306 BW 
5172 1012982.445 634636.605 1657.112 TOEC 
5173 1013030.836 634627.571 1656.399 TOEC 
5174 1013031.450 634629.026 1656.471 BW 
5175 1013031.895 634631.517 1656.427 SLAB 
5176 1013033.029 634637.163 1656.326 LS 
5177 1013035.674 634650.176 1656.062 LS 
5178 1013038.328 634661.744 1655.801 LSl 
5179 1013039.771 634668.741 1655.670 SLAB! 
5180 1013040.355 634671.165 1655.564 BWl 
5181 1013040.687 634672.717 1655.501 GS 
5182 1013040.581 634675 .127 1655.237 TOECl 
5183 1013047.228 634673.581 1655.160 LP 
5184 1013043.922 634661.202 1655.706 DIR 
5185 1013049.070 634679.652 1653.598 PB 
5186 1013090.328 634665.449 1654.717 TOECl 
5187 1013089.959 634663.466 1654.798 GS 
5188 1013089.562 634661.791 1654.603 BW1 
5189 1013089.282 634659.439 1654.703 SLAB! 
5190 1013087.217 634647.548 1654.917 LS 
5191 1013075.182 634638.429 1655.364 LS 
5192 1013082.571 634622.612 1655.428 LS 
5193 1013067.145 634622.261 1655.765 BW 
5194 1013086.775 634618.670 1655.410 BW GUT ST 
5195 1013086.719 634616.981 1655.750 MB ST 
5196 1013086.522 634616.608 1655.413 TOEC 
5197 1013087.254 634620.855 1655.343 SLAB 
5198 1013118.580 634608.026 1654.787 TOEC 
5199 1013117.938 634605.117 1654.399 GS 
5200 1013118.911 634609.573 1654.631 GUT 
5201 1013119.510 634611.973 1654.589 LS 
5202 1013119.562 634612.132 1654.575 SLAB 
5203 1013113.437 634626.910 1654.581 LS 
5204 1013126.390 634635.965 1654.083 LS 
5205 1013130.435 634651.637 1653.737 SLAB! 
5206 1013130.871 634654.084 1653.643 BWl 
5207 1013131.161 634655.602 1653.675 GS 
5208 1013131.282 634657.925 1653.618 TOECl 
5209 1013187.477 634647.060 1651.849 TOECl 
5210 1013187.253 634645.063 1652.186 GS 
5211 1013187.008 634643.448 1652.242 BWl 
5212 1013186.635 634640.973 1652.339 SLAB! 
5213 1013181.152 634620.650 1652.768 LS 
5214 1013178.076 634608.544 1653.Q12 LS 
5215 1013174.852 634597.293 1653.194 SLAB 
5216 1013174.778 634597.017 1653.212 LS 
5217 1013174.034 634594.593 1653.295 GUT 
5218 1013173.756 634593 .205 1653.522 MB 
5219 1013173.653 634592.806 1653.356 TOEC 
5220 1013172.820 634588.472 1652.643 GS 
5221 1013222.635 634574.984 1651.340 GS 
5222 1013223.622 634579.516 1652.005 TOEC 
5223 1013223.644 634579.615 1652.176 MB 
5224 1013224.080 634581.069 1651.921 GUT 
5225 1013224.600 634583 .341 1651.906 LS 
5226 1013224.669 634583.712 1651.882 SLAB 



5227 1013227.691 634595 .045 1651.683 LS 

• 5228 1013231.319 634606.777 1651.436 LS 
5229 1013237.159 634631.453 1650.887 SLAB1 
5230 1013237.392 634634.065 1650.797 BWl 
5231 1013237.776 634635.587 1650.829 GS 
5232 1013226.105 634645 .726 1649.005 PB 
5233 1013224.680 634640.561 1650.316 LP 
5234 1013223.478 634634.229 1651.290 DIR 
5235 1013289.465 634627.350 1648.801 TOEC1 
5236 1013289.314 634625 .883 1649.235 GS 

5237 1013288.890 634624.300 1649.346 BW1 
5238 1013288.126 634621.807 1649.428 SLAB! 
5239 1013282.410 634592.471 1650.074 LS 
5240 1013278.917 634581.028 1650.258 LS 
5241 1013275.481 634569.887 1650.475 SLAB 
5242 1013275.415 634569.526 1650.514 LS 
5243 1013274.647 634567.237 1650.546 GUT 
5244 1013274.366 634565.788 1650.811 MB 
5245 1013274.302 634565.453 1650.574 TOEC 

5246 1013273.123 634560.195 1649.745 GS 
5247 1013322.613 634546.665 1648.322 GS 
5248 1013323.895 634552.074 1649.358 TOEC 
5249 1013323.886 634552.257 1649.524 MB 
5250 1013324.390 634553.568 1649.295 GUT 
5251 1013324.987 634555.876 1649.263 LS 
5252 1013325.091 634556.233 1649.266 SLAB 
5253 1013314.469 634550.691 1649.109 IRV 
5254 1013332.599 634566.550 1648.858 LS 
5255 1013327.609 634579.870 1648.856 LS • 5256 1013343.976 634611.208 1647.886 SLAB! 
5257 1013344.739 634613.774 1647.742 BWl 
5258 1013327.196 634616.580 1648.235 SLD ST 
5259 1013336.976 634614.789 1647.922 SLD 
5260 1013338.107 634614.926 1647.863 GRTl ST 
5261 1013337.739 634612.951 1647.999 GRTl 
5262 1013341.196 634612.239 1647.904 GRTl 
5263 1013341.4 76 634614.268 1647.795 GRTl CL 
5264 1013338.595 634614.566 1645.953 INV 
5265 1013336.854 634614.803 1646.043 INV 
5266 1013327.355 634616.774 1646.318 INV 
5267 1013339.130 634614.875 1647.838 CONC 
5268 1013338.420 634645.398 1637.960 INV 
5269 1013345.228 634615 .629 1646.768 TOEC1 
5270 1013344.320 634610.880 1647.324 GS 
5271 1013335.117 634581.604 1648.560 SLAB1 MST 
5272 1013333.891 634577.649 1648.706 SLAB1 
5273 1013339.266 634579.135 1648.583 GUTl ST 
5274 1013339.902 634580.396 1648.600 MB1 
5275 1013339.087 634576.725 1648.594 LS 
5276 1013338.985 634576.303 1648.583 SLAB1 
5277 1013352.272 634572.766 1648.232 SLAB1 
5278 1013352.475 634573.127 1648.240 LS 
5279 1013352.971 634575.255 1648.174 GUTl 
5280 1013353.191 634576.693 1648.439 MB1 
5281 1013353.458 634577.280 1648.131 GS 
5282 1013378.087 634569.944 1647.776 MB1 
5283 1013378.266 634570.272 1647.433 GS • 5284 1013378.149 634568.384 1647.514 GUTl 

5285 1013377.820 634566.136 1647.570 LS 



5286 1013374.483 634555 .232 1647.789 LS 
5287 1013371.379 634543 .703 1648.044 SLAB 
5288 1013371.315 634543 .397 1648.050 LS 
5289 1013370.756 634541.112 1648.091 GUT 
5290 1013370.401 634539.599 1648.324 MB 
5291 1013370.380 634539.249 1648.182 TOEC 
5292 1013369.433 634535.029 1647.365 GS 
5293 1013381.147 634564.973 1647.476 SLAB! 
S294 1013385.787 634596.152 1645.093 TOECl 
5295 1013406.898 634565.818 1646.373 TOECl 
5296 1013407.125 634566.040 1646.754 PB 
5297 1013402.212 634570.883 1646.532 SSP 
5298 1013389.120 634527.058 1646.314 SSP 
5299 1013380.500 634520.985 1643.226 LP 
5300 1013383.095 634530.208 1646.479 DIR 
5301 1013397.454 634516.174 1643.409 PB 
5302 1013422.164 634519.032 1645.630 GS 
5303 1013423.918 634524.906 1646.765 TOEC 
5304 1013423.984 634525 .089 1647.001 MB 
5305 1013424.283 634526.483 1646.746 GUT 
5306 1013424.849 634528.896 1646.699 LS 
5307 1013427.764 634540.635 1646.406 LS 
5308 1013430.774 634551.451 1646.198 SLAB! 
5309 1013430.670 634551.815 1646.194 LS 
5310 1013431.010 634554.038 1646.137 GUll 
5311 1013431.430 634555.528 1646.381 MBl 
5312 1013431.471 634555.762 1646.233 GS 
5313 1013431.423 634556.700 1646.088 TOECl 
5314 1013432.442 634562.212 1644.998 GS 
5315 1013482.154 634548.228 1644.359 GS 
5316 1013480.229 634542.499 1645.179 TOECl 
5317 1013480.050 634542.307 1645.351 MBl 
5318 1013479.803 634540.927 1645.115 GUll 
5319 1013479.122 634538.683 1645.157 LS 
5320 1013478.938 634538.376 1645.154 SLAB1 
5321 1013475.883 634527.691 1645.363 LS 
5322 1013472.754 634516.188 1645.614 SLAB 
5323 1013472.614 634515.911 1645.642 LS 
5324 1013472.078 634513.579 1645.668 GUT 
5325 10134 71.788 634512.157 1645.914 MB 
5326 1013471.686 634511.729 1645.717 TOEC 
5327 1013470.840 634505 .302 1644.879 GS 
5328 1013518.705 634492.446 1643.998 GS 
5329 1013519.718 634499.010 1644.855 TOEC 
5330 1013519.901 634499.008 1645.062 MB 
5331 1013520.295 634500.459 1644.815 GUT 
5332 1013520.618 634502.827 1644.769 LS 
5333 1013520.801 634503 .099 1644.761 SLAB 
5334 1013523.822 634514.837 1644.507 LS 
5335 1013526.301 634525 .601 1644.285 SLAB1 
5336 1013526.289 634525.852 1644.287 LS 
5337 1013526.917 634528.162 1644.242 GUll 
5338 1013527.340 634529.658 1644.523 MB1 
5339 1013527.962 634530.483 1644.133 TOECl 
5340 1013529.715 634540.291 1642.078 GS 
5341 1013577.348 634523 .982 1642.106 GS 
5342 1013575.692 634516.642 1643.476 TOECl 
5343 1013575.467 634516.488 1643.766 MB1 
5344 1013575.155 634515 .125 1643.524 GUll 



5345 1013573.536 634513 .066 1643.622 LS 

• 5346 1013573.434 634512 .903 1643.607 SLAB! 

5347 1013572.429 634501.772 1643.788 LS 

5348 1013569.313 634490.018 1644.058 SLAB 

5349 1013569.271 634489.744 1644.075 LS 

5350 1013568.576 634487.320 1644.117 GUT 

5351 1013568.272 634485 .985 1644.377 MB 
5352 1013568.257 634485.589 1644.219 TO EC 

5353 1013566.041 634478.071 1643.120 GS 
5354 1013614.688 634467.010 1642.768 GS 
5355 1013615.563 634472 .911 1643.643 TOEC 
5356 1013615.584 634473.085 1643.825 MB 
5357 1013615.887 634474.576 1643.561 GUT 

5358 1013616.494 634476.872 1643.514 LS 

5359 1013616.682 634477.142 1643.479 SLAB 
5360 1013625.522 634498.773 1642.972 SLAB! 

5361 1013625.605 634499.084 1642.983 LS 
5362 1013626.031 634501.322 1642.953 GUT! 
5363 1013626.397 634502 .739 1643.179 MBl 

5364 1013626.512 634503.128 1642.614 TO ECl 
5365 1013628.763 634514.261 1641.106 GS 

5366 1013620.515 634526.177 1640.266 PB 
5367 1013618.102 634522.146 1641.041 LP 

5368 1013615.241 634509.932 1642.491 DIR 
5372 1014197.131 634460.515 1639.326 HW ST 
5373 1014194.883 634452.030 1641.597 HW 
5374 1014194.663 634450.999 1641.560 HW 
5375 1014194.594 634450.873 1642.247 HW 
5376 1014194.446 634450.011 1642.232 HW 

• 5377 1014237.309 634443.538 1642.422 HW 
5378 1014237.441 634443.469 1641.760 HW 
5379 1014259.017 634439.585 1639.600 HW 
5380 1014259.123 634440.142 1639.600 HW 
5381 1014238.549 634443.899 1641.766 HW 
5382 1014237.569 634444.095 1641.735 HW 
5383 1014237.453 634444.347 1642.414 HW 
5384 1014195.171 634450.747 1642.218 HW 
5385 1014195.211 634450.881 1641.570 HW 
5386 1014195.491 634451.831 1641.580 HW 
5387 1014197.664 634460.326 1639.354 HW CL 
5388 1014197.331 634460.583 1638.304 GS 
5389 1014196.835 634460.430 1639.013 GS 
5390 1014194.124 634449.835 1641.903 GS 
5391 1014229.799 634443 .666 1641.786 GS 
5392 1014237.301 634443 .374 1641.730 EC ST 
5393 1014233.756 634441.543 1641.743 SLAB 
5394 1014237.425 634443 .112 1641.063 GS 
5395 1014258.667 634439.153 1638.970 GS 
5396 1014259.505 634440.361 1638.518 GS 
5397 1014258.990 634440.367 1638.316 EC ST 
5398 1014255.666 634441.022 1637.488 GST 
5399 1014250.690 634448.391 1637.674 GB 
5400 1014252.009 634450.173 1638.304 SLAB 
5401 1014226.711 634454.870 1638.321 SLAB 
5402 1014226.686 634452 .631 1637.511 GB 
5403 1014197.411 634458.428 1637.711 GB 

5404 1014197.953 634460.228 1638.314 SLAB • 5405 1014198.919 634461.327 1638.527 GS 

5406 1014224.128 634456.346 1638.077 GS 



5407 1014238.044 634444.242 1635.965 CONC 117 3-8'X5' CULVERT 
5408 1014235.135 634443 .167 1635.830 GB1 ST 
5409 1014223.075 634445.611 1635.759 GB1 PRE PROJECT U/S 
5410 1014221.267 634445.798 1635.761 GB1 ST INVERTS 
5411 1014209.060 634448.193 1635.716 GB1 
5412 1014207.718 634448.425 1635.729 GB1 ST 
5413 1014195.887 634450.711 1635.720 GBl 
5452 1017632.653 634244.339 1677.369 RFC ST 
5453 1017632.850 634243 .566 1676.835 GUT ST 
5454 1017633.573 634241.697 1676.764 SLAST 
5455 1017637.725 634230.736 1676.253 LS ST 
5456 1017641.955 634219.249 1675.656 LS ST 
5457 1017646.251 634207.902 1675.138 LS ST 
5458 1017650.328 634196.599 1674.605 SLAB1 ST 
5459 1017650.989 634194.742 1674.575 GUTl ST 
5460 1017651.313 634194.063 1675.007 RFCl ST 
5461 1017625.463 634183 .152 1674.687 RFCl 
5462 1017625.088 634184.008 1674.208 GUTl 
5463 1017624.365 634185.530 1674.264 SLAB1 
5464 1017619.980 634196.621 1674.756 LS 
5465 1017614.983 634207.773 1675.293 LS 
5466 1017610.293 634219.201 1675.895 LS 
5467 1017605.662 634230.012 1676.437 SLAB 
5468 1017604.911 634231 .826 1676.521 GUT 
5469 1017604.535 634232.515 1677.077 RFC 
5470 1017576.788 634219.333 1676.666 RFC 
5471 1017577.174 634218.675 1676.206 GUT 
5472 1017578.080 634216.912 1676.099 SLAB 
5473 1017582.989 634206.491 1675.565 LS 
5474 1017588.518 634195.321 1674.933 LS 
5475 1017594.103 634184.322 1674.432 LS 
5476 1017599.293 634173.759 1673.962 SLAB1 
5477 1017600.152 634172 .208 1673.886 GUTl 
5478 1017600.406 634171.401 1674.335 RFC1 
5479 1017587.970 634164.798 1674.257 RFC1 
5480 1017587.518 634165.475 1673.680 GUTl 
5481 1017586.715 634167.182 1673.846 SLAB1 
5482 1017587.167 634165.415 1673.604 GUTl 
5483 1017587.067 634165 .080 1673.553 GUTl 
5484 1017587.078 634165.107 1673.556 FL ST 
5485 1017583.364 634163 .208 1673.488 FL 
5486 1017579.754 634161.226 1673.502 FL 
5487 1017579.690 634161.186 1673.502 GUTl ST 
5488 1017579.032 634161.259 1673.575 GUTl 
5489 1017576.034 634159.597 1673.682 GUTl 
5490 1017575.192 634160.995 1673.760 SLAB1 
5491 1017576.132 634158.827 1674.188 RFC1 
5492 1017576.358 634158.727 1674.180 SW ST 
5493 1017579.202 634153.498 1674.262 sw 
5494 1017581.269 634153.502 1674.277 sw 
5495 1017586.824 634156.430 1674.337 sw 
5496 1017592.268 634159 .261 1674.372 sw 
5497 1017593.431 634160.841 1674.361 sw 
5498 1017590.862 634166.093 1674.274 sw 
5499 1017590.918 634158.307 1674.386 RFC99 ST 
5500 1017590.459 634158.046 1673.279 SLAB99 ST 
5501 1017591.318 634156.160 1672.883 SLAB99 
5502 1017591.895 634156.548 1674.361 RFC99 

5503 1017594.988 634151.894 1671.722 RFC99 



5504 1017593.987 634151.660 1671.056 SLAB99 

• 5505 1017602.500 634134.576 1666.095 SLAB99 

5506 1017603.390 634134.969 1666.837 RFC99 

5507 1017610.066 634121.454 1663.084 RFC99 

5508 1017609.335 634120.945 1662.424 SLAB99 

5509 1017614.734 634116.141 1662.347 SLAB99 

5510 1017615.882 634116.537 1662.353 RFC99 

5511 1017602.571 634110.412 1662.204 SLAB99 

5512 1017601.681 634110.225 1662.186 RFC99 ST 

5513 1017601.224 634117.072 1662.980 RFC99 

5514 1017602.165 634117.641 1662.300 SLAB99 

5515 1017594.417 634132.349 1666.554 SLAB99 

5516 1017593.661 634132.041 1667.182 RFC99 

5517 1017585.654 634147.813 1671.749 RFC99 

5518 1017586.496 634148.245 1671.123 SLAB99 

5519 1017584.296 634153.074 1673.053 SLAB99 

5520 1017583.957 634152 .626 1674.341 RFC99 

5521 1017582.895 634154.211 1674.336 RFC99 
5522 1017583.562 634154.391 1673.208 SLAB99 

5523 1017587.103 634156.290 1673.206 SLAB99 

5524 1017569.938 634172.178 1674.191 LS 

5525 1017560.708 634155 .287 1673.772 SLAB1 

5526 1017561.523 634153 .713 1673.738 SLAB1 

5527 1017562.510 634152.311 1673.694 GUTl 

5528 1017562.817 634151.578 1673.662 RFCl 

5529 1017563.797 634182 .050 1674.613 LS 

5530 1017557.573 634192.586 1675.103 LS 

5531 1017564.510 634209.706 1675.866 SLAB 

5532 1017563.547 634211.342 1675.882 GUT • 5533 1017563.243 634212.035 1676.444 RFC 

5534 1017550.035 634204.754 1676.107 RFC 

5535 1017550.483 634204.029 1675.604 GUT 

5536 1017551.412 634202.502 1675.556 SLAB 
5537 1017539.234 634192.690 1675.136 SLAB 

5538 1017538.369 634194.308 1675.187 SLAB 

5539 1017537.539 634195.962 1675.231 GUT 

5540 1017537.119 634196.498 1675.251 RFC 

5541 1017538.465 634193 .905 1675.154 LS ST 

5542 1017531.274 634190.178 1674.970 SLAB 

5543 1017531.675 634189 .798 1674.971 LS 

5544 1017563.814 634231 .091 1675.333 SLAST 

5545 1017565.125 634230.581 1675.329 SLAB 

5546 1017566.394 634231 .785 1675.356 SLAB 

5547 1017565.396 634233.533 1675.344 SLAB 
5548 1017563.858 634233 .166 1675.331 SLACL 

5549 1017563.476 634232 .976 1673.602 GST 

5550 1017565.301 634233 .881 1673.551 GB 

5551 1017566.742 634232 .046 1674.141 GB 

5552 1017566.149 634230.531 1674.559 GB 

5553 1017566.069 634230.489 1674.540 GB 

5554 1017564.280 634230.473 1674.246 GB 

5555 1017563.037 634231.609 1673.994 GCL 

5556 1017565.481 634237.141 1673.348 PB 
5557 1017564.317 634231.672 1675.339 SE1 ST 

5558 1017585.110 634193.474 1674.907 SE1 

5559 1017607.037 634149.389 1670.109 SE1 

5560 1017606.420 634149.956 1670.129 SLAST • 5561 1017607.367 634147.928 1670.132 SLAB 

5562 1017609.184 634148.823 1670.142 SLAB 



5563 1017608.076 634150.745 1670.137 SLACL 
5564 1017606.971 634150.942 1670.124 GST 
5565 1017608.505 634151.138 1670.141 GB 
5566 1017609.687 634149.023 1669.807 GB 
5567 1017608.470 634147.612 1669.667 GB 
5568 1017607.168 634147.693 1669.732 GB 
5569 1017606.019 634149.831 1670.123 GCL 
5570 1017574.260 634160.596 1673.782 LS ST 
5571 1017554.629 634150.481 1673.702 LS 
5572 1017554.869 634150.132 1673.673 SLAB! 
5573 1017549.726 634158.136 1673.900 CONC 
5574 1017542.868 634169.593 1674.255 CONC 
5575 1017536.419 634179 .855 1674.642 CONC 
5576 1017532.803 634164.121 1674.128 LS ST 
5577 1017497.144 634143 .712 1673.570 LS 
5578 1017504.242 634131.476 1673.413 CONC 
5579 1017497.916 634143 .725 1673.570 CONC 
5580 1017491.368 634153.899 1673.716 CONC 
5581 1017486.312 634162.261 1673.845 SLAB 
5582 1017487.508 634160.692 1673.821 LS 
5583 1017507.489 634126.270 1673.350 LS 
5584 1017508.141 634125.312 1673.347 SLAB! 
5585 1017462.889 634101.117 1672.915 SLAB! 
5586 1017462.133 634102 .346 1672.915 LS 
5587 1017459.998 634106.066 1672.879 CONC 
5588 1017452.660 634117.972 1672.787 CONC 
5589 1017453.524 634118.767 1672.813 LS 
5590 1017447.070 634128.755 1672.722 CONC 
5591 1017443.985 634133 .233 1672.702 LS 
5592 1017442.978 634135 .320 1672.688 SLAB 
5593 1017400.499 634108.936 1671.617 SLAB 
5594 1017401.690 634107.352 1671.686 LS 
5595 1017403.828 634103 .864 1671.749 CONC 
5596 1017409.831 634093 .185 1672.046 CONC 
5597 1017409.907 634093 .259 1672.042 LS 
5598 1017416.347 634080.984 1672.349 CONC 
5599 1017417.409 634078.811 1672.414 LS 
5600 1017418.294 634077.354 1672.396 SLAB! 
5601 1017405.748 634054.950 1669.864 DPS 
5602 1017373.945 634053 .790 1671.825 SLAB! 
5603 1017373.147 634055 .278 1671.801 LS 
5604 1017372.601 634056.017 1671.721 CONC 
5605 1017365.408 634067.569 1671.140 CONC 
5606 1017365.305 634067.584 1671.141 LS 
5607 1017358.548 634078.325 1670.663 CONC 
5608 1017359.406 634080.939 1670.643 LS 
5609 1017358.473 634083 .031 1670.538 SLAB 
5610 1017315.111 634057.462 1669.614 SLAB 
5611 1017316.395 634055 .506 1669.724 LS 
5612 1017316.773 634055 .041 1669.735 CONC 
5613 1017321.365 634043 .692 1670.304 CONC 
5614 1017321.287 634043.925 1670.300 LS 
5615 1017327.755 634033.138 1670.975 CONC 
5616 1017327.826 634032 .728 1670.989 LS 
5617 1017328.557 634031.238 1671.047 SLAB! 
5618 1017282.182 634008.967 1670.281 SLAB! 
5619 1017281.524 634010.299 1670.174 LS 

5620 1017276.307 634021.592 1669.408 CONC 

5621 1017279.019 634023.254 1669.482 LS 



5622 1017271.096 634032.072 1668.803 LS 

• 5623 1017270.319 634034.450 1668.687 SLAB 
5624 1017224.945 634014.472 1667.849 SLAB 
5625 1017226.157 634010.882 1667.994 LS 
5626 1017230.013 634001.249 1668.566 CONC 
5627 1017234.539 633989.537 1669.252 LS 
5628 1017235.051 633988.304 1669.343 SLAB1 
5629 1017187.503 633969.738 1668.468 SLAB1 
5630 1017186.846 633971.356 1668.407 LS 
5631 1017182.296 633982 .644 1667.674 CONC 
5632 1017180.232 633989.578 1667.307 L5 
5633 1017178.154 633996.346 1666.950 SLAB 
5634 1017130.118 633980.318 1666.095 SLAB 
5635 1017133.440 633968.989 1666.673 LS 
5636 1017134.091 633966.975 1666.794 CONC 
5637 1017137.990 633955 .305 1667.495 LS 
5638 1017138.555 633953.563 1667.580 SLAB1 
5639 1017120.087 633947.979 1667.265 SLAB1 
5640 1017119.808 633948.257 1667.262 EP ST 
5641 1017119.768 633948.261 1667.262 EP1 ST 
5642 1017119.317 633949.951 1667.188 LS 
5643 1017116.358 633958.277 1666.652 EP 
5644 1017112.410 633968.389 1666.065 EP 
5645 1017111.975 633974.606 1665.666 SLAB 
5646 1017113.745 633969.067 1665.996 SLAB 
5647 1017115.568 633961.510 1666.460 CONC 
5648 1017062.279 633955 .191 1665.162 SLAB 
5649 1017062.281 633955 .032 1665.272 EP 
5650 1017114.727 633962.487 1666.397 LS • 5651 1017064.293 633948.485 1665.659 LS 
5652 1017065.372 633943 .217 1665.939 ASP 
5653 1017067.041 633936.190 1666.351 LS 
5654 1017067.267 633934.136 1666.435 EP1 
5655 1017067.291 633933 .917 1666.382 SLAB1 
5656 1017016.087 633922.610 1665.605 SLAB1 
5657 1017016.066 633922 .761 1665.642 EP1 
5658 1017015.514 633924.738 1665.566 LS 
5659 1017014.239 633931 .203 1665.182 ASP 
5660 1017013.071 633936.753 1664.892 LS 
5661 1017011.426 633943 .850 1664.507 EP 
5662 1017010.54 7 633944.048 1664.361 SLAB 
5663 1017010.541 633943.950 1664.361 SLAB 
5664 1016960.156 633935 .300 1663.677 SLAB 
5665 1016960.209 633935.118 1663.789 EP 
5666 1016961.111 633927.757 1664.190 LS 
5667 1016961.417 633922.671 1664.460 ASP 
5668 1016962.773 633915.610 1664.860 LS 
5669 1016963.403 633913 .700 1664.930 EP1 
5670 1016963.308 633913 .587 1664.872 SLAB1 
5671 1016912.272 633907.090 1664.281 SLAB1 
5672 1016912.207 633907.224 1664.350 EP1 
5673 1016911.970 633909.083 1664.281 LS 
5674 1016911.260 633915 .319 1663.932 ASP 
5675 1016909.826 633921.295 1663.603 LS 
5676 1016909.239 633928.632 1663.212 EP 
5677 1016909.205 633928.814 1663.084 SLAB 
5678 1016858.531 633924.730 1662.553 SLAB • 5679 1016858.562 633924.587 1662.686 EP 

5680 1016858.743 633917.411 1663.084 LS 



5681 1016858.536 633911.956 1663.362 ASP 
5682 1016859.427 633904.949 1663.770 LS 
5683 1016859.556 633903 .030 1663.835 EP1 
5684 1016859.524 633902.866 1663.772 SLAB1 
5685 1016806.981 633901.051 1663.363 SLAB1 
5686 1016807.032 633901.106 1663.427 EP1 
5687 1016806.799 633903 .280 1663.329 LS 
5688 1016806.468 633909.173 1662.976 ASP 
5689 1016805.881 633915.702 1662.662 LS 
5690 1016805.837 633922.806 1662.249 EP 
5691 1016805.776 633922.981 1662.155 SLAB 
5692 1016757.534 633923 .179 1661.959 SLAB 
5693 1016757.507 633923.020 1662.034 EP 
5694 1016757.172 633915.904 1662.370 LS 
5695 1016756.904 633910.868 1662.592 ASP 
5696 1016756.354 633903.557 1662.928 LS 
5697 1016756.135 633900.429 1663.085 EP1 
5698 1016756.322 633900.281 1662.998 SLAB1 
5702 1013393.694 633981.796 1637.131 HW ST 
5703 1013394.311 633981.560 1637.147 HW 
5704 1013399.676 633995 .024 1637.208 HW 
5705 1013429.593 634011.739 1637.612 GR ST 
5706 1013429.867 634011.508 1637.614 HW 
5707 1013447.599 634021.115 1637.573 HW 
5708 101344 7.524 634021.227 1637.574 HW 
5709 1013447.435 634021.375 1638.326 HW 
5710 1013447.444 634021 .698 1638.344 HW 
5711 1013447.417 634021.868 1638.962 HW 
5712 1013447.568 634022.620 1638.914 HW 
5713 1013447.011 634021.209 1637.597 GR 
5714 1013447.209 634022.179 1638.931 GR 
5715 1013422.994 634027.011 1638.955 HW 
5716 1013406.492 634029.991 1638.997 HW 
5717 1013406.344 634030.034 1638.361 HW 
5718 1013406.617 634029.473 1639.002 GR 
5719 1013384.024 634024.410 1636.329 GR 
5720 1013383.737 634024.536 1636.306 HW 
5721 1013383.651 634024.665 1636.302 HW 
5722 1013370.446 634027.048 1636.241 HW 
5723 1013370.262 634026.383 1636.239 HW 
5724 1013370.493 634026.617 1636.273 GR 
5725 1013383.861 634023 .922 1636.319 HW 
5726 1013404.795 634029.124 1638.353 HW 
5727 1013406.203 634029.421 1638.380 HW 
5728 1013406.352 634029.114 1639.024 HW 
5729 1013423.625 634026.034 1638.951 HW 
5730 1013446.922 634021.973 1638.940 HW 
5731 1013446.873 634021.804 1638.342 HW 
5732 1013446.793 634021.586 1638.324 HW 
5733 1013446.770 634021.466 1637.574 HW 
5734 1013429.399 634012 .034 1637.577 HW 
5735 1013399.131 633995 .504 1637.223 HW CL 
5736 1013393.460 633981.674 1632.149 CONC 
5737 1013398.931 633995 .684 1632.232 CONC 
5738 1013421.858 634008.253 1632.532 CONC 
5739 1013446.514 634021.754 1632.483 CONC 117 3-8'X5' CULVERT 
5740 1013434.134 634023.933 1632.517 CONC PRE PROJECT D/S 
5741 1013432.485 634024.224 1632.538 CONC 
5742 1013420.499 634026.345 1632.486 CONC INVERTS 



5743 1013418.663 634026.689 1632.511 CONC 

• 5744 1013406.339 634028.862 1632.536 CONC 
5745 1013383.737 634023 .660 1632.527 CONC 
5746 1013370.157 634026.172 1632.478 CONC 
5747 1013369.824 634024.695 1632.464 GST 
5748 1013383.116 634022 .278 1632.544 GB 
5749 1013387.928 634018.270 1632.399 GB 

5750 1013393.132 634008.647 1632.184 GB 
5751 1013397.834 633999.491 1632.222 GB 
5752 1013398.123 633997.124 1632.248 GB 
5753 1013392.783 633982 .109 1632.164 GB 
5754 1013394.524 633981.454 1632.156 CONC 
5755 1013400.129 633994.851 1633.003 GS 
5756 1013428.052 634010.235 1634.538 GS 
5757 1013447.164 634020.502 1637.294 GS 
5758 1013448.018 634022.898 1638.518 GS 
5759 1013406.169 634030.511 1638.536 GS 
5760 1013383.677 634025.232 1635.819 GS 
5761 1013370.582 634027.608 1634.907 GS 

5762 1013408.543 634018.736 1632.536 CONC 
5763 1013367.195 634014.713 1627.013 GB1 ST 
5764 1013370.442 634015.135 1627.151 GB1 
5765 1013377.591 634002.525 1626.973 GB1 
5766 1013383.801 633988.978 1627.263 GB1 
5767 1013380.673 633987.274 1627.142 GB1 

10025 1013127.891 634734.535 1637.123 MH 

10026 1013128.947 634739.603 1636.334 SSP 
10027 1013128.683 634741.024 1636.658 SSP 
10028 1013196.987 634725.835 1638.440 MH • 10029 1013413.643 634673.835 1638.605 SLAB ST 
10030 1013414.000 634673.227 1638.624 SLAB 

10031 1013413.590 634671.321 1638.697 SLAB 
10032 1013412.967 634670.986 1638.702 SLAB 
10033 1013408.804 634672.014 1638.694 SLAB 
10034 1013408.451 634672.618 1638.680 SLAB 
10035 1013408.931 634674.430 1638.631 SLAB 
10036 1013409.464 634674.805 1638.615 SLAB CL 
10037 1013542.454 634646.374 1640.470 MH 

10038 1013550.317 634644.436 1640.407 MH 

10039 1013561.264 634624.438 1639.697 SSP 
10040 1013667.606 634603.077 1640.285 SSP 
10041 1013968.627 634535.980 1639.718 MH 
10042 1014069.243 634500.273 1640.289 MH 
10043 1014069.497 634503.903 1640.093 SSP 
10044 1014068.811 634506.987 1640.064 SSP 
10045 1014384.663 634436.629 1643.216 SLAB ST 
10046 1014384.959 634436.057 1643.229 SLAB 
10047 1014384.343 634434.201 1643.264 SLAB 
10048 1014383.700 634433.838 1643.256 SLAB 
10049 1014379.680 634435.148 1643.245 SLAB 
10050 1014379.351 634435.747 1643.231 SLAB 
10051 1014379.974 634437.605 1643.190 SLAB 
10052 1014380.534 634437.880 1643.191 SLAB CL 
10053 1014433.331 634417.694 1643.908 SSP 
10054 1014580.993 634390.463 1644.832 SSP 
10055 1014654.977 634388.438 1646.447 MH 
10056 1014662.889 634387.405 1646.360 MH • 10057 1014841.482 634345.978 1647.991 SSP 

10058 1015249.102 634278.406 1649.075 SSP 



10059 1015250.644 634277.399 1649.145 SSP 
10060 1015249.608 634271.016 1649.732 MH 
10061 1015322.950 634233.926 1649.801 SSP 
10062 1015059.460 634286.188 1649.382 SLAB ST 
10063 1015056.479 634286.737 1649.388 SLAB 
10064 1015055.959 634283 .726 1649.371 SLAB 
10065 1015058.885 634283 .182 1649.427 SLAB CL 
10066 1015059.238 634282 .722 1649.349 SLAB ST 
10067 1015059.895 634286.524 1649.367 SLAB 
10068 1015056.218 634287.162 1649.421 SLAB 
10069 1015055.529 634283 .517 1649.335 SLAB CL 
10070 1014 718.535 634346.007 1646.635 FOPB 
10072 1014538.808 634376.317 1644.867 SLAB ST 
10073 1014539.377 634379.265 1644.864 SLAB 
10074 1014536.341 634379.819 1644.857 SLAB 
10075 1014535.743 634376.826 1644.938 SLAB CL 
10076 1014535.273 634376.654 1644.786 SLAB ST 
10077 1014539.088 634375 .834 1644.850 SLAB 
10078 1014539.791 634379.540 1644.834 SLAB 
10079 1014536.094 634380.328 1644.840 SLAB CL 
10080 1014040.229 634490.972 1640.656 SLAB ST 
10081 1014037.190 634491.595 1640.613 SLAB 
10082 1014038.006 634494.481 1640.671 SLAB 
10083 1014041.043 634493 .952 1640.606 SLAB CL 
10084 1014041.481 634494.222 1640.614 SLAB ST 
10085 1014040.562 634490.420 1640.613 SLAB 
10086 1014036.776 634491.308 1640.590 SLAB 
10087 1014037.719 634494.994 1640.683 SLAB CL 
10088 1013778.788 634555 .226 1641.076 FMSPB 
10089 1013338.238 634645 .031 1637.854 INV 
10090 1013338.290 634645 .012 1639.533 TP 
10091 1013304.454 634671.465 1638.153 FMSPB 
10092 1012820.866 635058.175 1645.449 X 

60000 1012778.434 637055 .0267 1633.8285 NG 
60001 1012759.707 637054.9815 1632.1179 NG 
60002 1012757.968 637093 .2005 1632.6413 FNC-BW B 
60003 1012758.079 637093 .0709 1632.6286 NG 
60004 1012775.673 637091.0834 1634.2034 NG 
60005 1012776.771 637092 .6988 1634.4944 TSPB 
60006 1012778.668 637042.4983 1633.6292 NG 
60007 1012769.023 637041.3789 1632.6917 NG 
60008 1012759.843 637040.1543 1632.0692 NG 
60009 1012709.965 637034.4545 1631.7053 NG 
60010 1012709.273 637054.7048 1631.4576 NG 
60011 1012758.29 637055 .0801 1632.1175 FNC-BW 
60012 1012708.946 637054.8412 1631.471 FNC-BW 
60013 1012659.686 637055.2283 1630.9206 FNC-BW 
60014 1012659.489 637055 .1478 1630.9454 NG 
60015 1012659.337 637044.3199 1630.9417 NG 
60016 1012609.744 637041.7662 1630.4228 NG 
60017 1012610.034 637055 .0292 1630.4361 NG 
60018 1012610.041 637055 .0229 1630.4262 FNC-BW 
60019 1012609.678 637042 .7737 1630.411 NG 
60020 1012609.123 636993.874 1630.1167 NG 
60021 1012609.126 636993.8321 1630.1229 FNC-BW 
60022 1012661.315 636989.6587 1630.785 NG 
60023 1012715.083 636986.4309 1631.7061 NG 
60024 1012762.447 636980.9342 1632.3095 NG 



60025 1012776.737 636967.1712 1631.7128 TOB B 

• 60026 1012758.571 636953 .8149 1632.1352 TOB 
60027 1012757.913 636919.5221 1631.8452 TOB 
60030 1012777.457 636992 .6728 1632.9985 SIGNS 
60031 1012777.751 636943 .3161 1630.6659 NG 
60032 1012758.392 636942 .0608 1632.0078 NG 
60033 1012705.971 636941.2431 1631.2549 NG 
60034 1012652.543 636934.864 1630.1327 NG 
60035 1012608.766 636933 .6017 1628.8669 NG 
60036 1012608.154 636884.8345 1626.4222 NG 
60037 1012608.226 636884.8306 1626.4322 FNC-BW 
60038 1012627.63 636884.6991 1628.3516 NG 
60039 1012662.813 636888.538 1629.2762 NG 
60040 1012717.528 636885 .928 1630.8942 NG 
60041 1012757.503 636884.9916 1631.1397 TOB 
60042 1012756.432 636832.5718 1630.2359 TOB 
60043 1012703.679 636826.7212 1629.0429 NG 
60044 1012645.077 636823 .3908 1626.8828 NG 
60045 1012641.919 636822 .1351 1625.9191 NG 
60046 1012607.413 636833 .3561 1625.7873 NG 
60047 1012607.416 636833 .3919 1625.7697 FNC-BW 
60048 1012606.835 636783 .7312 1624.202 NG 
60049 1012647.19 636781.1786 1624.3124 NG 
60050 1012651.137 636781.2705 1625.211 NG 
60051 1012702.52 636776.0561 1627.1029 NG 
60052 1012755.353 636777.1849 1628.9895 TOB 
60053 1012753.69 636730.6219 1627.7299 TOB 
60054 1012744.733 636725.6808 1627.4864 TOB 
60055 1012694.864 636718.9291 1625.5281 TOB • 60056 1012647.077 636709.2529 1622.9056 TOB 
60057 1012645.797 636728.1679 1623.3199 NG 
60058 1012606.385 636733.6145 1622.0475 NG 
60059 1012606.44 636733.3979 1622.0449 FNC-BW 
60060 1012617.966 636697.7073 1622.2361 TOB 
60061 1012605.971 636693.6085 1621.1507 TOB 
60062 1012606.024 636693.6666 1621.1523 FNC-BW 
60063 1012605.457 636685.9496 1619.1168 TOE B 
60064 1012605.264 636680.0319 1618.7548 TOE1 B 
60065 1012649.044 636681.5992 1619.2581 TOE1 
60066 1012649.916 636686.8786 1619.3118 TOE 
60067 1012693.032 636691.8775 1619.4856 TOE 
60068 1012695.468 636682.9019 1619.6806 TOE1 
60069 1012748.978 636686.3811 1619.5927 TOE1 
60070 1012759.129 636688.7236 1619.6319 TOE1 
60071 1012758.524 636697.2922 1619.7804 TOE1 
60072 1012748.557 636698.1832 1619.5502 TOE1 TOE 
60073 1012757.359 636711.4818 1623.9307 TOB B TOE B 
60074 1012768.986 636702 .9612 1624.4517 TOB 
60075 1012768.8 636689.197 1624.1099 TOB 
60076 1012 756.629 636675 .2156 1623.8846 TOB 
60077 1012759.964 636688.2964 1623.2245 HDWL B 
60078 1012759.868 636687.5906 1620.9692 NG 
60079 1012761.027 636687.7425 1621.9211 NG 
60080 1012765.625 636690.9041 1623.0853 NG 
60081 1012764.763 636691.263 1623.2193 HDWL 
60082 1012 764.777 636695 .8297 1623.2232 HDWL 
60083 1012765.867 636696.0888 1623.1864 NG • 60084 1012759.526 636698.907 1620.6628 NG 

60085 1012759.75 636697.96 1623.1965 HDWL 



60086 1012764.187 636695.1578 1619.1698 cs 
60087 1012764.154 636691.6899 1619.2293 cs 
60089 1012763.625 636693.5094 1619.5878 INV-241N RCP 
60090 1012767.061 636719.5762 1624.8979 TOE 
60091 1012765.894 636745.4967 1625.4788 TOE 
60093 1012767.538 636778.3691 1626.4189 TOE 
60094 1012767.519 636831.0843 1627.8949 TOE 
60095 1012768.51 636885.873 1629.0562 TOE 
60096 1012768.471 636918.2343 1630.2259 TOE 
60097 1012768.252 636944.1833 1631.2233 TOE 
60098 1012776.708 636964.1417 1631.2607 TOE 
60099 1012779.436 637092 .6212 1634.5444 BOC B 
60100 1012780.05 637092 .6585 1634.0141 EP B 
60101 1012782.068 637092.4141 1633.9759 FND-TAG 
60102 1012799.703 637092 .8493 1633.6045 AS 
60103 1012804.221 637090.4783 1633.4432 wv 
60104 1012805.734 637102.9123 1633.5502 wv 
60105 1012778.975 637042.8124 1633.8873 BOC 
60106 1012779.446 637042.8371 1633.44 EP 
60107 1012779.13 636992 .726 1632.2818 EP 
60108 1012778.682 636992.7026 1632.7507 BOC 
60109 1012798.346 636992.7269 1631.8304 AS 
60110 1012799.158 637044.4024 1632.9437 AS 
60111 1012798.41 636943.7522 1630.4774 AS 
60112 1012778.944 636970.0721 1631.692 EP 
60113 1012778.349 636970.0871 1632.2089 BOC 
60114 1012778.385 636965 .0789 1631.4616 BOC EC B 
60115 1012777.98 636965.158 1631.4497 EC 
60116 1012775.918 636968.9223 1632.16 TSPB 
60117 1012778.021 636943 .3634 1630.7462 EC 
60118 1012778.798 636943.3372 1630.7997 EP 
60119 1012778.814 636918.2353 1630.1574 EP 
60120 1012777.757 636918.2388 1630.1108 EC 
60121 1012798.192 636917.988 1629.7141 EP 
60122 1012817.764 636917.7919 1629.3407 EP 
60123 1012818.012 636944.3129 1630.0546 EP 
60124 1012818.076 636960.5464 1630.5104 EP 
60125 1012817.648 636965.5486 1630.724 EP 
60126 1012819.145 636965 .5468 1630.7462 BOC EC1 B 
60127 1012818.598 636965.5177 1630.7064 GUT B 
60128 1012819.175 636970.8686 1631.3009 BOC PC 
60129 1012818.574 636970.8292 1630.8537 GUT PC 
60130 1012817.237 636970.6516 1630.9303 EP PC 
60131 1012817.577 636974.7856 1630.9677 EP 
60132 1012818.007 636978.8884 1631.1137 EP PT 
60133 1012819.387 636978.4684 1631.0893 GUT 
60134 1012820.151 636978.5416 1631.4387 BOC ESW B HCR B 
60135 1012821.069 636978.2574 1631.4774 ESW PC 
60136 1012821.775 636984.2077 1631.2888 BOC 
60137 1012821.207 636984.4471 1631.2125 GUT 
60138 1012823.795 636989.0024 1631.2923 GUT 
60139 1012824.32 636988.6422 1631.3967 BOC 
60140 1012827.132 636981.1727 1631.6438 HCR 
60141 1012829.471 636985.7814 1631.7854 HCR 
60142 1012828.028 636993.6014 1631.8141 HCR BOC 
60143 1012827.688 636993.871 1631.3578 GUT 
60144 1012830.627 636996.9574 1631.4456 GUT 
60145 1012831.16 636996.6214 1631.8981 BOC HCR B 
60146 1012838.525 636994.7159 1632.0574 HCR 



60147 1012835.863 637000.0803 1631.6303 BOC 

• 60148 1012835.729 637000.6392 1631.5939 GUT 
60149 1012840.152 637002 .7635 1631.7289 GUT 
60150 1012840.521 637002 .259 1631.7297 BOC 
60151 1012843.029 636997.0721 1632.1228 HCR 
60152 1012846.165 637004.1508 1632.2308 HCR BOC 
60153 1012846.072 637004.9518 1631.7473 GUT 
60154 1012854.165 637005.5495 1631.7955 GUT PT 
60155 1012854.075 637004.9097 1632.3083 BOC PT 
60156 1012873.844 63 7004.5172 1632.4925 BOC 
60157 1012873.741 637005 .1261 1632.0317 GUT 
60158 1012873.829 637006.5599 1632.0278 EC99 B 
60159 1012872.928 637010.9198 1632.1486 sea 
60160 1012854.055 637006.8964 1631.8506 EC99 
60161 1012826.973 637007.1531 1631.6837 EC99 
60162 1012821.05 637007.2187 1631.6647 EP 
60163 1012826.302 637053 .9191 1632.6253 EP 
60164 1012832.443 637053 .9454 1632.5412 EC99 
60165 1012849.693 637053 .9177 1633.0372 EC99 

60166 1012874.684 637053 .6838 1633.39 EC99 
60167 1012874.568 637054.9763 1633.3632 EC99 GUT B 
60168 1012874.599 637055 .564 1633.8732 BOC B 
60169 1012866.166 637041.4167 1632.9869 wv 
60170 1012866.649 637055 .0479 1633.4095 GUT PC 
60171 1012866.638 637055 .6503 1633.8819 BOC PC 
60172 1012825.032 636976.4772 1631.4944 ESW 
60173 1012827.175 636970.8887 1631.4193 ESW PT 
60174 1012832.17 636970.7231 1631.4728 ESW PC 
60175 1012832.953 636977.9371 1631.753 ESW • 60176 1012834.344 636983 .2604 1631.9094 ESW 
60177 1012839.399 636988.8633 1632.1256 ESW 
60178 1012845.679 636991.1893 1632.3067 ESW 
60179 1012849.614 636991.6031 1632.4232 ESW 
60180 1012853.883 636991.8533 1632.5708 ESW PT 
60181 1012853.891 636996.7706 1632.5016 ESW PC 
60182 1012848.485 636998.7139 1632.4123 ESW 
60183 1012846.653 637001.8438 1632.343 ESW PT 
60184 1012846.095 637003 .9369 1632.3299 ESW 
60185 1012837.732 636979.161 1631.9355 TSPB 
60186 1012836.19 636971.6088 1631.5057 ELPB 
60187 1012834.083 636972.1776 1631.1378 LPS 
60188 1012858.764 637055.9745 1633.378 GUT 
60189 1012858.783 637056.7416 1633.8278 BOC ESW B HCR B 
60190 1012859.022 637057.9268 1633.8715 ESW PC 
60192 1012859.929 637061.2159 1633.9486 ESW 
60193 1012862.682 637063.5586 1633.9779 ESW 
60194 1012867.047 637063.6274 1634.0476 ESW PT 
60195 1012867.481 637068.5921 1634.1323 ESW 
60196 1012855.724 637063 .8788 1633.8277 HCR 
60197 1012851.054 637066.2527 1633.7064 HCR 
60198 1012852.686 637058.596 1633.2837 BOC 
60199 1012852.442 637058.0569 1633.2639 GUT 
60200 1012848.326 637060.1179 1633.1985 GUT 
60201 1012848.624 637060.8397 1633.2074 BOC 
60202 1012843.503 637064.4445 1633.58 BOC HCR 
60203 1012843.151 637063.9906 1633.1889 GUT 
60204 1012839.5 79 637067.3227 1633.1168 GUT • 60205 1012840.018 637067.8431 1633.5732 BOC HCR B 

60206 1012841.941 637075.5515 1633.6793 HCR 



60207 1012836.594 637072.7675 1633.1887 BOC 
60208 1012836.176 637072.5498 1633.178 GUT 
60209 1012833.815 637076.9319 1633.2085 GUT 
60210 1012834.203 637077.3398 1633.1786 BOC 
60211 1012839.623 637080.1146 1633.5908 HCR 
60212 1012832.588 637083.091 1633.5989 HCR BOC 
60213 1012832.064 637083 .1076 1633.1562 GUT 
60214 1012831.6 637090.5488 1633.2068 GUT PT 
60215 1012837.173 637090.1458 1633.7446 ESW 
60216 1012832.174 637090.4585 1633.5366 E5W BOC PT 
60217 1012838.625 637103.2426 1633.4173 FH 
60218 1012830.749 637085 .7284 1633.2482 FL B 
60219 1012829.522 637055 .3733 1632.5864 FL FL1 B 
60220 1012848.381 637055 .0037 1633.0298 FL1 
60221 1012866.451 637054.6432 1633.5008 FL1 
60222 1012866.972 637091.279 1634.358 FNC-BW1 B 
60223 1012866.953 637088.9476 1634.2657 FNC-BW1 
60224 1012866.967 637088.8471 1634.2652 NG 
60225 1012896.48 637087.4045 1634.5865 NG 
60226 1012896.441 637087.5275 1634.5409 FNC-BW1 
60227 1012893.653 637072.8262 1634.0611 RRAP B RRAP1 B 
60228 1012879.542 637072.7476 1633.7855 RRAP 
60229 1012878.139 637053.4845 1633.1094 SIGN B 
60230 1012876.68 637007.2148 1631.953 SIGN B 
60231 1012845.886 637005.4011 1631.8208 Fll B 
60232 1012823.898 637005.5734 1631.6497 FL1 FL 
60233 1012818.872 636978.8097 1631.0739 FL 
60234 1012885.541 637068.2433 1632.5096 FL B 
60235 1012880.653 637027.904 1632.4932 RRAP 
60236 1012885.545 637028.4693 1631.6602 FL 
60237 1012894.366 637027.5368 1633.2675 RRAP 
60238 1012896.009 637027.5616 1633.343 NG 
60239 1012896.031 637027.5609 1633.3254 FNC-BW1 
60240 1012893.634 636986.6881 1633.4331 RRAP1 
60241 1012895.835 636986.7039 1633.3307 NG 
60242 1012895.672 636966.0636 1633 .4556 NG 
60243 1012895.748 636966.0669 1633.4596 FNC-BW1 
60244 1012884.027 636975 .3488 1633.4579 RRAP1 
60245 1012868.889 636965.2837 1633.3759 RRAP1 
60246 1012869.412 636964.8896 1633.2876 FNC-BW1 
60247 1012869.371 636964.864 1633.3036 NG 
60248 1012857.142 636952.1458 1632.8283 RRAP1 TOB1 B 
60249 1012869.161 636948.4856 1633.5277 NG 
60250 1012869.165 636948.4981 1633.4973 FNC-BW 
60251 1012869.397 636898.4674 1633.3772 FNC-BW 
60252 1012869.331 636898.5205 1633.3683 NG 
60253 1012860.168 636897.6844 1633.417 TOB1 
60254 1012863.021 636845 .1376 1632.7955 TOB1 
60255 1012869.525 636845.5942 1632.7565 NG 
60256 1012869.514 636845.5961 1632.751 FNC-BW1 
60257 1012870.39 636791.5215 1633.8293 FNC-BW1 
60258 1012870.222 636791.562 1633.6932 NG 
60259 1012868.373 636791.2089 1633.4699 TOB1 
60260 1012869.362 636752.6193 1633.324 TOB1 
60261 1012871.201 636746.08 1632.9373 TOB1 
60262 1012878.046 636745 .5759 1633.367 TOB1 
60263 1012907.261 636743.8841 1633.9768 TOB1 
60264 1012954.232 636752 .0048 1633.3566 TOB1 
60265 1012912.698 636786.9066 1634.1673 NG 



60266 1012912.666 636786.8869 1634.1527 FNC-BW1 

• 60267 1012951.675 636783 .2931 1634.0948 FNC-BW1 

60268 1012951.679 636783.2966 1634.0974 NG 
60269 1012954.029 636752.0195 1633.2917 NG 
60270 1012912.92 636767.8837 1634.1517 NG 
60271 1012884.386 636992.1393 1631.3699 FL 
60272 1012877.976 637002.5382 1631.7595 RRAP 
60273 1012875.587 636999.0724 1632.921 RRAP 
60274 1012860.489 636982.6233 1632.3738 RRAP 
60275 1012864.733 636977.5321 1631.4396 FL 
60276 1012853.778 636964.3326 1630.6603 FL 
60277 1012847.93 636968.9522 1631.6367 RRAP 
60278 1012819.613 636941.2693 1629.8047 RRAP 

60279 1012833.258 636941.712 1628.8673 FL 

60280 1012842.691 636934.3397 1629.9286 RRAP1 
60281 1012841.032 636893 .7297 1628.1784 RRAP1 

60282 1012831.638 636892.5131 1626.2441 FL 
60283 1012828.128 636840.8737 1625.176 FL 
60284 1012838.791 636840.9032 1626.6218 RRAP1 

60285 1012842.576 636794.8886 1626.0851 MHCOMM 
60286 1012839.981 636772.573 1625.4589 MHEL 

60287 1012853.773 636774.3915 1628.1279 STUBOUT-4 

60288 1012838.895 636839.4251 1626.7716 TOE1 B 

60289 1012840.24 636801.4405 1626.0811 TOE1 
60290 1012845.333 636797.0776 1626.2415 TOE1 
60291 1012845.745 636792.6933 1626.2856 TOE1 
60292 1012843.212 636781.9549 1626.0765 TOE1 
60293 1012843.524 636770.7377 1625.736 TOE1 
60294 1012846.003 636758.0331 1625.1295 TOE1 • 60295 1012852.72 636739.0305 1624.4901 TOE1 
60296 1012859.143 636730.2683 1623.8341 TOE1 
60297 1012867.232 636727.7689 1623.8268 TOE1 
60298 1012910.444 636723 .7513 1623.3419 TOE1 
60299 1012934.936 636726.0142 1622.9765 TOE1 
60300 1012956.274 636730.7988 1622.9167 TOE1 FNC-BW1 

60301 1012956.296 636723 .378 1622.8878 TOE1 
60302 1012956.337 636717.2736 1624.8192 TOB1 B 
60303 1012933.217 636716.7445 1623.2399 TOE1 
60304 1012934.032 636712.4748 1624.6664 TOB1 
60305 1012913.841 636707.8601 1625.1572 TOB1 
60306 1012911.58 636714.9191 1622.6178 TOE1 
60307 1012904.164 636708.3384 1622.6588 TOE1 
60308 1012905.859 636703.117 1622.463 TOE1 
60309 1012917.419 636699.8362 1622.3382 TOE1 
60310 1012937.911 636701.0284 1622.9732 TOE1 
60311 1012937.684 636703.4234 1624.4561 TOB1 
60312 1012958.165 636704.6371 1624.3089 TOB1 FNC-BW1 
60313 1012957.996 636699.4761 1621.8455 TOE1 
60314 1012958.91 636687.0922 1622.5079 TOE1 
60315 1012947.325 636691.0429 1622.2398 TOE1 
60316 1012915.158 636693 .1998 1622.9048 TOE1 
60317 1012893.059 636697.4357 1622.712 TOEl 
60318 1012893.901 636690.969 1623.7617 NG 
60319 1012910.656 636689.8397 1623.6633 NG 
60320 1012880.659 636689.822 1623.6845 NG 
60321 1012882.146 636697.2201 1622.1493 TOE1 

60322 1012861.448 636691.963 1620.5925 TOEl • 60323 101284 7.485 636686.6729 1619.8239 TOE1 

60324 1012848.191 636698.1961 1619.9842 TOE1 B 



60325 1012868.182 636700.8632 1620.6464 TOE1 
60326 1012877.212 636702 .2604 1620.7218 TOE1 
60327 1012883.337 636703 .4874 1622.188 TOE1 
60328 1012896.578 636706.4854 1622.556 TOE1 
60329 1012902.156 636714.362 1622.731 TOE1 TOB1 B 
60330 1012909.228 636720.892 1623.2234 NG 
60331 1012891.848 636709.3088 1623.6273 TOB1 
60332 1012879.235 636706.5941 1623.4773 TOB1 
60333 1012860.851 636704.5134 1623.5321 TOB1 
60334 1012848.717 636705 .3311 1622.9022 TOB1 
60335 1012824.732 636919.6036 1628.668 BOL 
60336 1012824.634 636944.9208 1630.1079 POST 
60337 1012799.219 636945.5104 1630.5307 GATED 
60338 1012772.217 636945 .0156 1630.955 POST 
60339 1012771.787 636920.0134 1630.3066 BOL 
60340 1012819.08 636960.5082 1630.5397 EC1 
60341 1012818.945 636944.3998 1630.0744 ECl 
60342 1012818.674 636894.7952 1628.5227 EC1 
60343 1012798.15 636894.418 1629.0415 cs 
60344 1012777.58 636892.2 1629.3271 EC 
60345 1012777.298 636840.2283 1627.8951 EC 
60346 1012797.602 636840.1103 1627.4576 cs 
60347 1012818.228 636840.7044 1627.0545 EC1 EC99 B 
60348 1012828.106 636840.4217 1625.6419 EC99 FL B 
60349 1012838.229 636840.5152 1626.9752 EC99 
60350 1012837.934 636791.9537 1625.7732 EC99 
60351 1012828.152 636792.1007 1624.2418 FL 
60352 1012817.87 636792.3789 1625.6922 EC1 
60353 1012797.456 636793.2759 1626.1879 cs 
60354 1012776.916 636794.6964 1626.649 EC 
60355 1012837.481 636757.5858 1624.7577 EC99 RRAP B 
60356 1012827.654 636757.6885 1623.3497 EC99 FL 
60357 1012817.72 636757.5345 1624.9838 EC99 EC1 
60358 1012817.517 636746.0243 1624.6592 EC1 
60359 1012797.068 636746.2043 1625.1201 cs 
60360 1012776.676 636746.9767 1625.4535 EC 
60361 1012776.108 636696.6998 1624.7113 EC 
60362 1012796.601 636696.154 1624.3909 cs 
60363 1012817.146 636695.6551 1623.9823 EC1 
60364 1012828.075 636745.481 1622.0924 FL 
60365 1012839.051 636746.862 1623.7358 RRAP 
60366 1012840.988 636718.7173 1622.9595 RRAP 
60367 101284 7.252 636705 .2149 1622.9133 RRAP 
60368 1012847.423 636696.8462 1620.2569 RRAP 
60369 1012847.56 636686.9698 1620.121 RRAP 
60370 1012845.721 636676.2588 1622.8477 RRAP 
60371 1012831.119 636710.2419 1621.0309 FL 
60372 1012836.667 636701.0624 1620.2303 FL 
60373 1012839.6 636692.0958 1619.7392 FL 
60374 1012836.916 636684.8975 1620.1403 FL 
60375 1012830.912 636668.2204 1620.2758 FL 
60376 1012833.446 636687.4403 1620.2011 BKL B 
60377 1012833.979 636688.488 1619.577 BKL 
60378 1012829.382 636690.7705 1619.5483 BKL 
60379 1012829.315 636694.3384 1619.5908 BKL 

60380 1012833.864 636697.1371 1619.2421 BKL 
60381 1012833.266 636698.0404 1619.6936 BKL 
60382 1012828.169 636695.1475 1620.9511 BKL 

60383 1012827.864 636692.6422 1622.2457 BKL 



60384 1012827.958 636690.0541 1621.9683 BKL CL 

• 60385 1012833.116 636688.0354 1623.6251 HOWL B 

60386 1012828.612 636690.5678 1623.598 HOWL 
60387 1012828.483 636694.4841 1623.5701 HOWL 

60388 1012833.243 636697.5877 1623.6046 HOWL 
60389 1012812.241 637011.5885 1632.0493 MHSS 

60390 1012624.73 636653.8302 1623.4507 NG 
60391 1012602.563 636665.7805 1620.8984 NG 
60392 1012598.368 636639.145 1621.842 NG 

60393 1012598.391 636639.1345 1621.811 FNC-BW 

60394 1012618.638 636631.4131 1623.2676 NG 
60395 1012611.195 636599.2489 1623.0476 NG 

60396 1012611.196 636599.2322 1623.0454 FNC-BW 
60397 1012634.914 636651.8313 1623.8064 TOB B 

60398 1012651.971 636655 .9947 1624.1919 TOB 
60399 1012693.714 636657.8517 1626.3403 TOB 

60400 1012747.659 636659.299 1627.8612 TOB 
60401 1012753.903 636655 .178 1627.9198 TOB 
60402 1012752.396 636644.9644 1628.029 TOB 

60403 1012750.551 636594.3443 1627.8161 TOB 
60404 1012698.388 636593 .7159 1627.1746 NG 
60405 1012649.026 636597.7877 1625.4134 NG 
60406 1012610.367 636547.9281 1624.3933 NG 
60407 1012610.254 636547.6668 1624.3681 FNC-BW 
60408 1012653.035 636549.5812 1626.0276 NG 
60409 1012699.949 636554.3566 1627.2569 NG 
60410 1012749.273 636542 .3534 1627.8739 TOB 
60411 1012748.258 636488.3225 1627.4093 TOB 
60412 1012696.186 636488.6942 1627.6104 NG 

• 60413 1012652.856 636492.0951 1627.0148 NG 
60414 1012610.171 636493.1833 1626.4813 NG 
60415 1012610.258 636493.2037 1626.4883 FNC-BW 
60416 1012609.629 636443.7398 1626.9809 FNC-BW 
60417 1012609.625 636443 .7399 1627.0016 NG 
60418 1012652.709 636443.343 1627.4952 NG 
60419 1012 706.286 636440.7055 1627.7371 NG 
60420 1012748.019 636438.8244 1627.4374 TOB 
60421 1012747.611 636386.5921 1627.794 TOB 
60422 1012748.015 636334.2309 1628.6556 TOB 
60423 1012747.666 636282.9461 1629.7301 TOB 
60424 1012748.793 636231 .2851 1629.4241 TOB 
60425 1012730.72 636251.7866 1630.1244 TOB 
60426 1012695.057 636261.0222 1626.8977 TOB 
60427 1012658.511 636262.3487 1625.6303 TOB 
60428 1012630.699 636264.9129 1626.5026 TOB 
60429 1012605.288 636259 .7087 1627.5567 TOB 
60430 1012608.207 636386.8473 1626.5057 NG 
60431 1012608.199 636386.8431 1626.48 FNC-BW 
60432 1012642.028 636387.6937 1626.6172 NG 
60433 1012665.315 636390.5135 1627.1367 NG 
60434 1012701.05 636387.1428 1628.0127 NG 
60435 1012707.92 636334.2509 1628.69 NG 
60436 1012706.95 636282 .5948 1628.156 NG 
60437 1012660.687 636285.6154 1627.7905 NG 
60438 1012630.44 636288.1089 1627.7099 NG 
60439 1012606.066 636291.6815 1627.4762 NG 
60440 1012607.265 636343.4763 1627.1792 NG 

• 60441 1012607.26 636343.47 1627.166 FNC-BW 

60442 1012649.173 636344.0625 1628.2431 NG 



60443 1012606.538 636229.3485 1619.2104 TOE B 
60444 1012632.833 636225 .8587 1619.6235 TOE 
60445 1012663.819 636231.0198 1620.5846 TOE 
60446 1012704.342 636221.8117 1618.8472 TOE 
60447 1012727.394 636209.806 1619.4108 TOE 
60448 1012605.268 636259 .9099 1627.4273 FNC-BW 
60449 1012606.574 636229.4566 1619.1506 FNC-BW 
60450 1012607.189 636191.281 1620.3765 FNC-BW 
60451 1012607.189 636191.2746 1620.3663 NG 
60452 1012638.371 636194.1854 1620.7042 NG 
60453 1012669.987 636195.2572 1620.4226 NG 
60454 1012671.433 636206.9055 1621.0453 TOB B 
60455 1012677.724 636210.8298 1619.3504 TOE B 
60456 1012677.565 636195.32 1618.4039 TOE 
60457 1012675.745 636179.8236 1618.5276 TOE 
60458 1012667.167 636174.1854 1618.2716 TOE 
60459 1012642.601 636170.8844 1616.8026 TOE 
60460 1012606.562 636175 .9078 1617.6194 TOE 
60461 1012606.199 636160.2503 1617.3173 TOE 
60462 1012631.824 636159.2585 1617.8537 TOE 
60463 1012658.929 636163 .6473 1617.3592 TOE 
60464 1012682.302 636164.0966 1618.163 TOE 
60465 1012690.548 636163.0429 1618.5162 TOE 
60466 1012672.146 636195 .8541 1620.4849 TOB 
60467 1012669.169 636187.4662 1620.2851 TOB 
60468 1012659.845 636183 .0011 1620.351 TOB 
60469 1012640.777 636182.2457 1619.7438 TOB 
60470 1012607.574 636183.3071 1619.666 TOB 
60471 1012692.593 636162.9332 1618.5738 TOB B 
60472 1012704.673 636165.1646 1616.2089 TOE1 B 
60473 1012718.704 636168.0988 1617.0363 TOE1 
60474 1012710.687 636179 .2881 1616.2502 TOE1 
60475 1012711.441 636196.7748 1616.5824 TOE1 
60476 1012713.951 636205 .5956 1616.7715 TOE1 
60477 1012702.344 636206.8623 1616.549 TOE1 
60478 1012701.121 636184.5641 1616.1583 TOE1 
60479 1012701.419 636174.9317 1615.7476 TOE1 CL 
60480 1012691.427 636190.0378 1618.6196 TOB 
60481 1012692.633 636209 .6374 1618.7744 TOB 
60482 1012713.505 636213.9334 1618.2996 TOB 
60483 1012726.082 636203 .8292 1618.9032 TOB 
60484 1012727.493 636171.5863 1618.4991 TOB 
60485 1012730.432 636171.1727 1618.9413 NG 
60486 1012731.782 636171.0296 1619.7679 BKL B 
60487 1012731.119 636172.1203 1618.3354 BKL 
60488 1012747.155 636181.8008 1618.3589 BKL 
60489 1012747.24 636186.4771 1618.4088 INV 2-10'x6' CULVERT 
60490 1012747.233 636196.9826 1618.3079 INV D/S INVERTS 
60491 1012747.239 636202 .3529 1618.3254 BKL 
60492 1012731.072 636205.4708 1618.7569 BKL 
60493 1012731.256 636206.8387 1619.938 BKL 
60494 1012731.611 636206.1402 1621.1218 HDWL B 
60495 1012746.596 636203.3353 1625.203 HDWL 
60496 1012747.344 636203 .1252 1625.2264 HDWL 
60497 1012748.115 636203 .0287 1625.6771 HDWL B 
60498 1012748.657 636203 .8041 1625.4669 BKL 
60499 1012749.047 636191.8725 1625.4012 BKL 
60500 1012748.135 636192.0714 1625.6264 HDWL 
60501 1012747.984 636180.9007 1625.7362 HOWL 



60502 1012747.285 636180.9473 1625.2376 HOWL B 

• 60503 1012746.663 636180.4456 1625.3993 HOWL 

60504 1012748.857 636180.3979 1625.7463 BKL CL 

60505 1012731.772 636171.7473 1621.3886 HOWL 

60506 1012749.691 636230.6025 1629.43 TOB B 
60507 1012758.572 636217.1738 1629.8759 TOB 

60508 1012764.144 636194.2935 1630.7897 TOB 

60509 1012763.011 636174.0844 1630.8496 TOB 
60510 1012749.36 636151.0328 1631.3148 TOB 
60511 1012732.035 636140.63 1631.7107 TOB 
60512 1012700.983 636139.2803 1628.5553 TOB 
60513 1012677.623 636145.0971 1626.5345 TOB 

60514 1012640.374 636149.4778 1625.6535 TOB 

60515 1012606.046 636156.1612 1623.992 TOB FNC-BW 

60516 1012604.205 636120.4549 1627.856 FNC-BW 

60517 1012604.213 636120.4573 1627.8534 NG 

60518 1012648.532 636115 .9977 1628.0906 NG 
60519 1012648.439 636116.0177 1628.09 FNC-BW 
60520 1012693.14 636116.3522 1629.4979 NG 

60521 1012743.35 636106.3564 1633.0019 NG 
60522 1012758.147 636674.9272 1623.8961 TOE B 

60523 1012767.02 636670.4367 1624.4195 TOE 
60524 1012768.858 636645.9471 1624.4993 TOE 
60525 1012775.788 636645.5064 1624.3393 EC 
60526 1012796.2 636645.4861 1624.0056 cs 
60527 1012816.578 636645.4667 1623.5912 EC1 
60528 1012816.215 636593.5568 1623.2709 EC1 

60529 1012795.862 636593.6745 1623.72 cs 
60530 1012775.427 636593 .6087 1624.1146 EC 

• 60531 1012774.995 636541.8379 1623.9827 EC 
60532 1012795.357 636541.5711 1623.6457 cs 
60533 1012815.946 636541.4145 1623.1938 EC1 
60534 1012815.491 636487.8965 1623.2678 ECl 

60535 1012794.985 636488.0825 1623.6986 cs 
60536 1012774.353 636488.3987 1624 EC 
60537 1012774.155 636438.0055 1624.5488 EC 
60538 1012768.198 636592 .3261 1623.8458 TOE 

60539 1012766.91 636542.1149 1623.5499 TOE 
60540 1012765.347 636488.6809 1623.8843 TOE 
60541 1012763.314 636438.4181 1624.103 TOE 
60542 1012758.176 636386.759 1625.6447 TOE 
60543 1012773.698 636386.0061 1625.2817 EC 
60544 1012794.035 636385.7635 1624.861 cs 
60545 1012814.785 636407.6104 1623.9584 EC1 EC99 B 
60546 1012825.962 636407.5036 1624.0098 EC99 
60547 1012836.879 636407.3403 1623.8854 EC99 
60548 1012814.542 636385.7519 1624.3332 ECl 
60549 1012836.789 636385.7284 1624.3431 EC99 
60550 1012836.191 636334.3334 1625.4965 EC99 
60551 1012825.355 636333 .8266 1625.4801 cs 
60552 1012825.223 636319.5864 1625.8116 cs 
60553 1012828.052 636312.5249 1625.9636 cs 
60554 1012836.158 636314.4497 1625.945 EC99 
60555 1012852.673 636272.4385 1623.0138 EC99 
60556 1012868.365 636231.9583 1619.1455 EC99 
60557 1012869.196 636229 .582 1619.5851 EC99 
60558 1012869.895 636210.119 1619.5531 EC99 • 60559 1012867.685 636210.0789 1618.943 cs 
60560 1012870.358 636190.95 1619.5424 EC99 



60561 1012868.034 636190.9034 1619.0095 EC99 
60562 1012845.631 636190.1389 1618.7477 EC99 BKL B 
60563 1012833.236 636196.702 1619.0598 EC99 
60564 1012833.184 636201.1486 1618.8578 INV 2-10'x6' CULVERT 
60565 1012833.413 636211.8935 1618.9068 INV U/S INVERTS 
60566 1012833.335 636217.1634 1618.6851 EC99 
60567 1012844.445 636228.7616 1618.8673 EC99 
60568 1012852.22 636229.0697 1618.9582 EC99 
60569 1012837.783 636266.4319 1622.8544 EC99 
60570 1012821.451 636308.1549 1625.8366 EC99 
60571 1012819.154 636310.667 1626.2377 EC99 
60572 1012825.856 636386.0083 1624.5212 cs 
60573 1012814.195 636333 .6978 1625.7292 EC1 
60574 1012793.792 636333 .9132 1626.2048 cs 
60575 1012773.426 636350.0971 1626.1304 EC EC2 B 
60576 1012772.456 636350.1602 1626.1533 EC2 
60577 1012760.78 636354.5471 1626.488 TOE 
60578 1012763.053 636333.0625 1626.8026 TOE 
60579 1012 764.233 636307.5315 1626.9916 TOE 
60580 1012773.223 636334.0673 1626.5777 EC 
60581 1012770.01 636334.2212 1626.5359 EC2 
60582 1012765.962 636307.0268 1627.1286 EC2 
60583 1012765.879 636282 .005 1627.8151 EC2 
60584 1012772.793 636282 .2096 1627.9519 EC2 
60585 1012772.869 636282 .1597 1628.0655 EC 
60586 1012765.577 636253.7228 1629.3026 EC2 
60587 1012772.547 636253 .7908 1629.365 EC2 EC 
60588 1012793.632 636281.9965 1627.8781 cs 
60589 1012814.066 636310.4628 1626.2422 ECl EC99 
60590 1012813.878 636281.8546 1627.1326 ECl 
60591 1012813.483 636229.7959 1628.8694 EC1 
60592 1012813.508 636221.7865 1629.1275 ECl 
60593 1012793.342 636230.2118 1629.3006 cs 
60594 1012772.614 636230.2352 1629.7521 EC 
60595 1012816.288 636291.5439 1626.3632 SIGNS 
60596 1012829.318 636645 .9373 1620.0887 FL 
60597 1012839.517 636646.091 1622.3338 RRAP 
60598 1012838.952 636592 .1658 1621.9678 RRAP 
60599 1012829.361 636593 .6801 1620.2441 FL 
60600 1012829.056 636540.3038 1620.6091 FL 
60601 1012838.385 636540.6208 1622.0404 RRAP 
60602 1012838.226 636487.653 1622.4872 RRAP 
60603 1012830.052 636486.995 1620.6715 FL 
60604 1012828.161 636436.552 1621.6773 FL 
60605 1012838.101 636437.4818 1622.9541 RRAP 
60606 1012838.84 636407.5874 1623.8855 RRAP 
60607 1012836.935 636407.9676 1623.9436 RRAP 
60608 1012827.056 636416.8105 1623.5663 FL 
60609 1012825.81 636408.6348 1623.8689 FL 
60610 1012814.987 636437 .639 1623.6725 EC98 
60611 1012960.167 636675.7759 1626.1533 TOB B FNC-BW1 
60612 1012950.028 636681.9112 1626.1105 TOB 
60613 1012929.45 636682.7955 1625.9959 TOB 
60614 1012909.366 636681.8061 1626.2276 TOB 
60615 1012884.466 636681.0477 1625.6693 TOB 
60616 1012867.227 636679.96 1625.2943 TOB 
60617 1012852.939 636674.6711 1625.3435 TOB 
60618 1012849.482 636663 .0154 1625.3409 TOB 
60619 1012849.471 636645 .8029 1625.8741 TOB 



60620 1012854.758 636593.6764 1627.4988 TOB 

• 60621 1012856.005 636541.8677 1628.4037 TOB 

60622 1012856.971 636486.7037 1629.4978 TOB 
60623 1012854.867 636437.3579 1629.1535 TOB 
60624 1012853.128 636386.056 1628.2432 TOB 
60625 1012845.172 636333.6075 1627.7961 TOB 
60626 1012845.689 636316.1519 1627.6331 TOB 
60627 1012861.182 636281.2324 1626.9584 TOB 

60628 1012878.036 636257.7622 1626.0617 TOB 
60629 1012903.558 636270.8266 1627.1351 TOB 
60630 1012927.962 636303.1973 1628.3045 TOB 
60631 1012951.186 636336.3693 1628.892 TOB 
60632 1012895.768 636333 .0857 1628.0826 NG 

60633 1012901.263 636385.4634 1629.0296 NG 
60634 1012905.949 636437.2498 1629.5078 NG 
60635 1012910.034 636486.5131 1630.0797 NG 
60636 1012912.55 636539.1582 1629.0042 NG 
60637 1012912.097 636593 .1538 1627.3547 NG 
60638 1012908.764 636644.3455 1626.673 NG 

60639 1012962.156 636650.292 1626.7102 NG 
60640 1012962.174 636650.3672 1626.714 FNC-BW1 

60641 1012966.689 636596.1478 1627.369 FNC-BW1 
60642 1012966.407 636596.1298 1627.4406 NG 
60643 1012970.71 636542 .717 4 1628.9247 NG 
60644 1012970.732 636542.6919 1628.9097 FNC-BW1 
60645 1012971.702 636529.6326 1630.1997 FNC-BW1 
60646 1012971.688 636529.6461 1630.1954 NG 
60647 1012966.459 636491.9257 1629.464 NG 
60648 1012966.461 636491.8681 1629.4521 FNC-BW1 • 60649 1012959.149 636439.0558 1630.3254 FNC-BW1 
60650 1012959.128 636439.0602 1630.3367 NG 
60651 1012956.73 636412.4017 1628.2381 NG 
60652 1012954.607 636388.3785 1628.4972 FNC-BW1 

60653 1012954.603 636388.3985 1628.4932 NG 
60654 1012953.66 636374.5242 1629.5714 NG 

60656 1012951.103 636336.4199 1628.7333 FNC-BW1 
60658 1012829.482 636692.0091 1619.7554 INV-241N RCP 
60700 1012813.711 636217.9691 1629.2681 EC B 
60701 1012812.748 636217.789 1629.234 EP B 
60702 1012812.766 636217.8087 1629.2534 EP1 B 
60703 1012773.398 636218.1528 1630.1874 EP1 
60704 1012772.352 636218.2374 1630.1298 ECl B 
60705 1012771.892 636176.8474 1631.5679 EC1 
60706 1012772.839 636176.8937 1631.5637 EP1 
60707 1012791.841 636175 .9815 1631.2091 AS 
60708 1012815.62 636177.5073 1630.6159 EP 
60709 1012816.591 636177.522 1630.6165 EC 
60710 1012820.62 636122.0981 1632.2961 EC 
60711 1012819.493 636122 .0382 1632.3072 EP 
60712 1012792.776 636122 .6538 1632.7586 AS 
60713 1012772.451 636120.1385 1633.1743 EP1 
60714 1012771.614 636128.7417 1632.9641 EC1 EC99 B 
60715 1012764.461 636128.5696 1632.9336 EC99 
60716 1012764.678 636119.6924 1633.0008 EC99 
60717 1012771.497 636120.0475 1633.0742 EC1 
60718 1012764.303 636079.5039 1633.7325 EC99 
60719 1012 766.402 636068.4608 1633.8927 EC99 • 60720 1012 771.261 636068.4239 1633.8932 EC1 

60721 1012772.194 636068.2531 1633.9895 EP1 



60722 1012791.529 636068.0891 1633.6312 AS 
60723 1012824.147 636072 .5434 1632.9699 EC 
60724 1012824.174 636068.4629 1633.103 EC 
60725 1012823.081 636072.4135 1633.0642 EP 
60726 1012823.095 636068.4319 1633.2427 EP 
60727 1012824.102 636057.8407 1633.341 EC 
60728 1012823.043 636057.9157 1633.335 EP 
60729 1012822.037 636048.0107 1633.6158 EP 
60730 1012824.06 636048.1137 1633.4803 EC BOC B 
60731 1012823.403 636048.0453 1633.4441 EC GUT B 
60732 1012821.975 636042 .8167 1633.5754 EP 
60733 1012823.312 636042 .7652 1633.5502 GUT 
60734 1012823.869 636042 .6509 1633.886 BOC 
60735 1012823.745 636013.6156 1633.9012 BOC 
60736 1012823.194 636013.7144 1633.5434 GUT 
60737 1012821.832 636013.6457 1633.4673 EP 
60738 1012821.329 635971.4121 1633.6018 EP 
60739 1012822.83 635971 .217 1633.5683 GUT 
60740 1012823.698 635971.2226 1633.9969 BOC ESW B 
60741 1012824.199 635964.3418 1634.07 BOC HCR B 
60742 1012823.618 635964.1956 1633.5826 GUT 
60743 1012825.43 635958.1754 1633.72 GUT 
60744 1012825.897 635958.4538 1633.6779 BOC 
60745 1012831.192 635961.1753 1634.1157 HCR 
60746 1012833.463 635956.7293 1634.25 HCR 
60747 1012828.118 635953 .9456 1633.8223 BOC 
60748 1012827.529 635953 .6589 1633.7952 GUT 
60749 1012831.022 635948.5727 1633.8161 GUT 
60750 1012831.341 635949.0071 1634.2952 BOC HCR 
60751 1012835.569 635944.9963 1634.2634 BOC HCR B 
60752 1012835.074 635944.6275 1633.8394 GUT 
60753 1012840.393 635940.8003 1634.0017 GUT 
60754 1012840.655 635941.2843 1633.9497 BOC 
60755 1012843.163 635946.7677 1634.3116 HCR 
60756 1012847.641 635944.3914 1634.3266 HCR 
60757 1012845.023 635939 .0987 1633.9646 BOC 
60758 1012844.744 635938.533 1633.9663 GUT 
60759 1012850.557 635936.7454 1633.9214 GUT 
60760 1012850.818 635937.4117 1634.3221 BOC HCR ESW1 B 
60761 1012851.204 635938.7083 1634.3588 ESW1 PC 
60762 1012857.524 635936.4347 1634.2931 BOC PT 
60763 1012857.583 635935.7714 1633.9942 GUT PT 
60764 1012853.562 635942.8244 1634.2958 ESW1 
60765 1012858.04 635944.6426 1634.4772 ESW1 PT 
60766 1012844.954 635959.0881 1634.3136 ESW 
60767 1012858 635949.5506 1634.4842 ESW 
60768 1012842.559 635963.6185 1634.5297 TSPB 
60769 1012791.142 635972.2907 1633.9925 AS 
60770 1012795.561 635972.0375 1633.8772 wv 
60771 1012791.848 635929.5691 1633.7556 wv 
60772 1012788.471 635933.1954 1633.866 AS 
60773 1012818.147 635933 .9355 1633.4726 EP 
60774 1012823.908 635931.1033 1633.556 EP B 
60775 1012824.33 635934.0569 1633.5307 EP 
60776 1012840.518 635934.3275 1633.849 EP 
60777 1012857.605 635934.3142 1634.1111 EP 
60778 1012858.298 635931.7728 1634.1724 wv 
60779 1012861.932 635929 .9296 1634.2084 wv 
60780 1012857.837 635940.1311 1634.3845 FH 



60781 1012852.851 635935 .7677 1633.9958 FL B 

• 60782 1012836.47 635936.3755 1633.7584 FL 
60783 1012821.18 635936.7446 1633.5191 FL FL1 B 
60784 1012820.941 635932 .5472 1633.4626 Fll 
60785 1012822.066 635954.2383 1633.5528 FL 
60786 1012822.361 635970.2156 1633.5744 FL 
60787 1012790.647 636014.4838 1634.2213 AS 
60788 1012769.964 636048.3973 1634.1967 EP99 
60790 1012 771.071 636048.296 1634.0964 EP99 ECl BOCl B 
60791 1012772.106 636048.2902 1634.197 EP1 
60792 1012771.571 636043 .6436 1634.2741 EP1 
60793 1012771.052 636043 .6436 1634.6306 BOCl 
60794 1012770.773 636014.4799 1634.9995 BOC1 
60795 1012771.372 636014.3755 1634.4782 EP1 
60796 1012 771.065 635972 .3257 1634.5068 EP1 
60797 1012770.536 635972 .3136 1634.9452 BOCl 
60798 1012 768.606 635964.6105 1634.9311 TSPB 
60799 1012773.366 635964.4603 1634.4261 FND-TAG 
60800 1012770.777 635932.7956 1634.2934 EP1 
60801 1012770.019 635932 .6263 1634.7491 BOCl 
60802 1012 767.965 635942.3308 1634.2665 SIGNS 

60803 1012749.318 635933.4601 1632.0568 NG 
60804 1012741.534 635935 .2683 1631.8887 NG 
60805 1012741.571 635935 .2698 1631.8835 FNC-BW1 B 
60806 1012748.092 635957.8219 1631.8464 FNC-BW1 
60807 1012748.305 635957.8165 1631.9029 NG 
60808 1012713.887 635970.5556 1631.576 NG 
60809 1012713.95 635970.643 1631.5721 FNC-BW1 
60810 1012680.709 635982 .7328 1631.2696 FNC-BW1 

• 60811 1012680.717 635982 .7485 1631.2591 NG 
60812 1012668.405 636034.4182 1630.487 NG 
60813 1012668.625 636034.4475 1630.4821 FNC-BW1 
60814 1012656.284 636085.3305 1629.3376 FNC-BW1 
60815 1012656.353 636085 .3137 1629.3296 NG 
60816 1012708.944 636089.3414 1631.6805 NG 
60817 1012710.555 636037.553 1632.0223 NG 
60818 1012750.116 636015 .0567 1633.5955 NG 
60819 1012750.571 636068.4541 1633.511 NG 
60820 1012749.942 636120.1351 1632.8781 NG 
60821 1012764.573 636074.9621 1633.5688 BOL 
60822 1012765.204 636044.3225 1634.1057 POST 
60823 1012793.258 636043.5155 1633.9748 GATED 
60824 1012830.021 636043 .6701 1633.7524 POST 
60825 1012831.742 636039 .7597 1633.9656 ELPB 
60826 1012829.361 636039.524 1633.9172 LPS 
60827 1012830.404 636074.3839 1632.0508 BOL 
60828 1012765.883 636089.835 1633.6351 GR B 
60829 1012767.345 636155.4085 1631.948 GR 
60830 1012823.863 636139.3332 1631.8103 GR1 B 
60831 1012818.479 636219.7402 1629.3149 GR1 
60832 1012767.822 636217.6267 1630.126 GR 
60833 1012767.617 636292 .903 1627.5895 GR 
60834 1012819.741 636354.2905 1625.1645 GR1 
60835 1012847.684 636285.767 1623.8733 RRAP B 
60836 1012851.129 636285.2365 1624.5354 RRAP 
60837 1012866.734 636250.0958 1620.3385 RRAP 
60838 1012873.077 636240.7557 1620.9085 RRAP • 60839 1012881.191 636238.0168 1621.024 RRAP 

60840 1012881.711 636233.4809 1619.7982 RRAP 



60841 1012869.238 636232 .1058 1619.2244 RRAP 
60842 1012869 .203 636231.3897 1619.4856 TOE B 
60843 1012881.386 636230.2566 1619.9437 TOE 
60844 1012902.381 636232.2948 1619.9249 TOE 
60845 1012924.779 636249.6248 1621.1635 TOE 
60846 1012937.751 636271.8424 1623.1551 TO E 
60847 1012954.23 636288.6972 1623.3895 TOE FNC-BW B 
60848 1012955.333 636270.5977 1622.7828 FNC-BW 
60849 1012955.477 636270.6323 1622.7689 NG 
60850 1012953.842 636254.9819 1622.4947 NG 
60851 1012950.686 636234.5758 1623.3858 NG 
60852 1012950.704 636234.585 1623.3635 FNC-BW 
60853 1012950.472 636219 .0155 1622.3548 TOE B 
60854 1012928.535 636221.041 1622.0887 TOE 
60855 1012906.876 636215 .0208 1620.7201 TOE 
60856 1012893.65 636197.1408 1620.3075 TOE 
60857 1012870.94 636199.6315 1619.6645 RRAP B 
60858 1012891.95 636194.6621 1620.0216 RRAP TOE 
60859 1012893.459 636186.6305 1620.2212 RRAP 
60860 1012903.982 636178.2041 1621.346 RRAP 
60861 1012930.621 636161.0283 1621.3387 RRAP 
60862 1012951.571 636145.4821 1621.545 RRAP 
60863 1012974.994 636140.8312 1626.5099 RRAP 
60864 1012999.702 636113 .604 1629.4189 RRAP 
60865 1013022.63 636090.5024 1631.8879 RRAP 
60866 1012997.744 636072.4774 1632.7532 RRAP 
60867 1012968.442 636062.1908 1633.4676 RRAP 
60868 1012963.581 636066 .102 1632.6751 RRAP 
60869 1012952.524 636099.0195 1628.309 RRAP 
60870 1012942.556 636118.3325 1624.9177 RRAP 
60871 1012927.874 636135.1521 1621.2573 RRAP 
60872 1012898.338 636153.6638 1620.8763 RRAP 
60873 1012873.377 636174.7132 1620.1044 RRAP 
60874 1012858.565 636179 .0699 1620.0591 RRAP 
60875 1012848.887 636172.8446 1622.5297 RRAP 
60876 1012843.876 636146.5384 1628.5605 RRAP 
60877 1012844.137 636125 .3108 1630.4514 RRAP 
60878 1012843.682 636068.4662 1632.342 RRAP 
60879 1012845.589 636048.8061 1633.7902 RRAP 
60880 1012824.405 636045.0097 1633.6018 RRAP 
60881 1012829.479 636064.6402 1632.9554 FL B 
60882 1012835.27 636084.2959 1630.9234 FL 
60883 1012835.863 636123.5775 1629.5516 FL 
60884 1012838.07 636151.5026 1627.8883 FL 
60885 1012841.501 636168.2288 1624.5567 FL 
60886 1012848.298 636181.3686 1620.3093 FL 
60887 1012854.294 636189 .9011 1618.7982 FL 
60888 1012845.427 636188.7407 1619.7146 BKL B 
60889 1012845.25 636189 .7177 1622.7404 HOWL B 
60890 1012844.328 636229.033 1623.1703 HDWLl B 
60891 1012843.896 636229.9643 1619.6509 BKLl B 
60892 1012833.798 636219.146 1625.659 HDWLl 
60893 1012833.17 636218.4082 1625.9515 HDWLl 
60894 1012832.533 636218.2293 1626.1884 HDWL1 B 
60895 1012831.678 636218.4676 1625.7249 BKL1 
60896 1012831.395 636205.6707 1626.066 BKL1 
60897 1012832.286 636205 .7173 1626.1903 HDWL1 
60898 1012832.274 636195.4693 1626.2212 HDWL1 

60899 1012833.536 636195.3887 1625.7422 HOWL 



60900 1012832.884 636195 .6912 1625.7528 HOWL 

• 60901 1012831.503 636195.2305 1625.9178 BKL BKL1 
60902 1012824.909 636074.8713 1632.8041 TOB B 
60903 1012828.77 636107.7923 1632.3836 TOB 
60904 1012827.309 636122 .4155 1632.3086 TOB 
60905 1012828.271 636141 .7415 1631.9237 TOB 
60906 1012825.292 636178.1565 1630.5367 TOB 
60907 1012824.397 636221.6835 1629.4395 TOB 
60908 1012824.153 636232.3561 1628.5706 TOB 
60909 1012822.648 636266.6234 1627.6263 TOB 
60910 1012820.769 636283.6009 1627.0811 TOB 
60911 1012821.763 636300.3513 1625.6308 TOB TOE B 
60912 1012835.884 636260.8023 1621.652 TOE 
60913 1012846.092 636234.1782 1618.7127 TOE 
60914 1012919.563 636190.4922 1626.1503 NG 
60915 1012949.248 636192.1369 1630.7484 TOB B 
60916 1012949.987 636190.3505 1630.8391 TOB 
60917 1012951.268 636191.5116 1630.6215 FNC-BW 
60918 1012967.133 636178.1736 1631.0728 TOB 

60919 1012985.506 636158.624 1630.4924 TOB 
60920 1012999.857 636155.4417 1630.274 FNC-BW TOB 
60921 1013016.056 636124.8886 1630.3851 NG 
60922 1013025.726 636108.0276 1630.4656 NG 
60923 1013025.816 636108.022 1630.4429 FNC-BW 
60924 1013036.622 636084.8482 1632.7935 NG 
60925 1012964.332 636061.156 1633.4272 NG 
60926 1012914.756 636052.6957 1633.451 NG 
60927 1012869.641 636052.8225 1633.8815 NG 
60928 1012868.115 636091.1177 1631.0221 NG • 60929 1012917.063 636081.924 1630.888 NG 
60930 1012959.041 636071.4731 1632.3852 TOB B 
60931 1012927.144 636088.6368 1630.2187 TOB 
60932 1012896.397 636106.4649 1629.1838 TOB 
60933 1012863.156 636132.5253 1628.7755 TOB 
60934 1012844.663 636147.2127 1628.2702 TOB 
60935 1012877.148 636186.1092 1619.5761 FL B 
60936 1012899.167 636166.5375 1619.684 FL 
60937 1012926.454 636146.5158 1620.4845 FL 
60938 1012946.439 636132 .8905 1620.2624 FL 
60939 1012948.427 636124.9922 1620.8788 INV 361N RCP 
60940 1012953.158 636132.1729 1621.8072 BKL B 
60941 1012951.88 636132.2168 1620.3292 BKL 
60942 1012950.349 636125.4022 1620.338 BKL 
60943 1012946.686 636124.3512 1620.3952 BKL 
60944 1012941.054 636129.047 1621.344 BKL 
60945 1012940.108 636128.2129 1621.8228 BKL 
60946 1012940.673 636128.3837 1624.8858 HOWL B 
60947 1012946.515 636123 .8118 1624.8778 HOWL 
60948 1012946.388 636122 .8268 1624.8179 BKL 
60949 1012951.353 636124.2591 1625.0354 BKL CL 
60950 1012950.897 636124.7827 1624.8621 HOWL 
60951 1012952.476 636131.7402 1624.8575 HOWL 
60952 1012968.815 636108.7965 1629.0555 NG 
60953 1012961.7 635995 .9845 1642.7575 WBLK B 
60954 1012962.041 635995 .9485 1634.4894 NG 
60955 1012961.92 636021.5254 1634.2351 NG 
60956 1012961.553 636021.2925 1642.7196 WBLK • 60957 1012909.549 636021.23 1642.7459 WBLK 

60958 1012909.139 636021.6265 1634.6019 NG 



60959 1012907.283 636007.3878 1634.3961 GM 
60960 1012906.552 635972 .695 1634.8691 EBOX 
60961 1012907.821 635966.807 1635.3397 EM 
60962 1012909.462 635966.1518 1634.7859 NG 
60963 1012909.727 635966.3971 1642.7338 WBLK 
60964 1012921.951 635964.9858 1634.9781 EC B 
60965 1012921.94 635958.6215 1634.9685 EC 
60966 1012927.768 635958.5606 1634.9825 EC 
60967 1012927.718 635964.9771 1634.9939 EC CL 
60968 1012925.084 635961.5197 1634.9997 EM 
60969 1012930.59 635958.3958 1634.5542 ELCAB B 
60970 1012930.63 635952.1805 1634.5489 ELCAB 
60971 1012936.289 635952 .2083 1634.5274 ELCAB 
60972 1012936.327 635958.4 798 1634.5452 ELCAB CL 
60973 1012947.325 635960.9948 1634.3903 STUBOUT-4 
60974 1012948.037 635956.3856 1634.3222 TRANS 
60975 1012962.127 635966.2164 1634.3822 NG 
60976 1012961.743 635966.6005 1642.5935 WBLK 
60977 1012961.758 635979.9048 1642.5986 WBLK 
60978 1012962.159 635979.7691 1634.5752 NG 
60979 1012961.309 635989.5215 1634.7553 GATES 
60980 1012962.919 635996.0317 1634.5761 EDR B 
60981 1012963.05 635979 .902 1634.4948 EDR1 B 
60982 1013014.737 635980.1471 1633.7732 EDR1 
60983 1013012.507 635996.1471 1633.8466 EDR 
60984 1013048.773 635981.2141 1634.0511 EDR1 
60985 1013049.494 635997.5551 1633.9926 EDR 
60986 1013088.088 635993 .8626 1634.2113 EDR 
60987 1013075.519 635978.1258 1634.3071 EDR1 
60988 1013087.441 635966.4159 1634.3373 EDR1 
60989 1013085.65 635947.7613 1634.1436 EDR1 
60990 1013107.099 635979.7606 1634.5594 EDR 
60991 1013115.685 635953.8131 1634.6792 EDR 
60992 1013114.432 635940.9355 1634.565 EDR 
60993 1012915.629 636233 .2025 1620.5901 NG 
60994 1012877.89 636216.4868 1619.721 NG 
60995 1013033.704 636034.9249 1633.5518 NG 
60996 1013032.181 635962 .705 1634.4927 NG 
60997 1013082.197 635950.7998 1634.2995 NG 
60998 1013091.762 636012 .7203 1634.6224 NG 
60999 1013097.02 636070.7505 1634.9051 NG 
61000 1013101.648 636091.7387 1634.1975 NG 
61001 1013098.866 636114.4074 1631.5048 NG 
61002 1013098.739 636114.2486 1631.4968 FNC-BW 
61003 1013124.989 636116.2124 1631.9987 NG 
61004 1013125.081 636116.26 1631.9799 FNC-BW 
61006 1013139.329 636088.0482 1634.6398 TOB B RRAP B 
61007 1013131.081 636081.3831 1634.791 TOB 
61008 1013153.767 636084.392 1633.4358 TOE B 
61009 1013142.837 636084.4071 1633.5365 TOE 
61010 1013140.488 636076.6944 1633.3753 TOE 
61011 1013137.897 636027.4216 1633.5857 TOE 
61012 1013127.946 636027.8635 1635.3428 TOB 
61013 1013130.608 635975 .6758 1634.7332 TOB 
61014 1013135.536 635975 .1239 1633.74 TOE 
61015 1013137.37 635955 .3356 1633.8739 TOE 
61016 1013132.452 635948.5946 1634.8123 TOB 
61017 1013153.726 635931.8682 1634.9487 TOB 
61018 1013156.347 635938.8553 1634.1465 TOE 



61019 1013198.55 635923 .0711 1633.9345 TOE 

• 61020 1013195.893 635916.8512 1635.0698 TOB 
61021 1013244.583 635893 .2172 1635.3373 TOB 
61022 1013247.3 635898.8951 1634.1151 TOE 
61023 1013293.587 635875 .7891 1634.4717 TOE 
61024 1013289.389 635868.5651 1635.9644 TOB 
61025 1013324.692 63584 7.5 703 1635.942 TOB 
61026 1013327.098 635854.0292 1634.9736 TOE 

61027 1013328.803 635857.1987 1634.7274 TOE B 
61028 1013330.985 635864.9289 1636.154 TOB B 
61029 1013295.756 635886.5716 1635.8076 TOB 
61030 1013292.075 635880.7003 1634.5138 TOE 
61031 1013248.78 635904.7809 1634.0533 TOE 
61032 1013251.43 635911.3477 1635.2777 TOB 
61033 1013211.211 635933.4935 1635.4845 TOB 
61034 1013202.937 635942 .2084 1635.4634 TOB 
61035 1013198.6 635953.929 1635.113 TOB 
61036 1013203.916 635924.7695 1633.601 TOE 
61037 1013194.302 635935.8236 1633.7191 TOE 

61038 1013192.355 635950.8351 1633.7707 TOE 
61039 1013165.709 635955.7001 1633.9983 NG 
61040 1013160.01 636027.4735 1633.4578 NG 
61041 1013194.338 636024.4896 1634.4469 TOE 
61042 1013200.017 636024.5089 1635.1972 TOB 
61043 1013201.394 636059.184 1635.0891 TOB 
61044 1013194.145 636057.9727 1633.8038 TOE 
61045 1013186.782 636075.2529 1633.2933 TOE 
61046 1013196.222 636082.9517 1634.7271 TOB 
61047 1013175.809 636090.0397 1634.9992 TOB • 61048 1013174.985 636081.5 715 1633.4981 TOE 
61049 1013156.712 636083 .7382 1633.984 TOE 
61050 1013155.86 636091 .539 1635.4609 TOB 
61051 1013154.501 636087.1037 1635.0955 RRAP1 B 
61052 1013147.187 636088.0596 1634.711 FL B 
61053 1013147.763 636113.0106 1632.7654 FL 
61054 1013141.222 636112 .1726 1633.2019 RRAP 
61055 1013154.76 636111.4736 1633.2443 RRAP1 
61056 1013154.674 636163 .5859 1633.174 RRAP1 
61057 1013146.782 636162 .6528 1630.9729 FL 
61058 1013137.299 636162 .5943 1632.6274 RRAP 
61059 1013137.215 636203 .5712 1631.9449 RRAP 
61060 1013144.471 636204.4942 1629.915 FL 
61061 1013154.732 636205.8216 1631.1649 RRAP1 
61062 1013154.28 636249.0963 1626.0287 RRAP1 
61063 1013152.402 636258.5118 1625.7155 RRAP1 
61064 1013137.796 636256.729 1626.0366 RRAP1 RRAP 
61065 1013146.599 636252 .6411 1625.4407 FL 
61066 1013160.173 636068.5414 1633.3096 NG 
61067 1013157.324 636117.0655 1632.7368 NG 
61068 1013209.766 636118.9402 1633.3415 NG 
61069 1013203.772 636090.3173 1634.8127 NG 
61070 1013255.533 636091.4153 1634.9288 NG 
61071 1013254.326 636119.4236 1633.9234 NG 
61072 1013304.74 636119.8227 1634.6065 NG 
61073 1013302.641 636091.5909 1634.9714 NG 
61074 1013345.041 636089 .2109 1635.2229 NG 
61075 1013343.965 636122.4892 1635.4529 NG • 61076 1013339.342 636035.5923 1635.5702 NG 

61077 1013284.819 636041.2972 1635.753 NG 



61078 1013234.443 636046.0356 1635.4157 NG 
61079 1013224.584 635994.1807 1635.5444 NG 
61080 1013273.871 635977.158 1635.9928 NG 
61081 1013327.43 635959.3152 1635.2488 NG 
61082 1013319.364 635907.7101 1635.7398 NG 
61083 1013268.491 635927.2081 1635.8659 NG 
61084 1013217.929 635942 .3712 1635.6213 NG 
61085 1012981.734 636046.1808 1634.2363 TOB B 
61086 1012957.935 636047.7494 1633.9656 TOB 
61087 1012926.746 636045.8944 1633.684 TOB 
61088 1012914.048 636038.9056 1634.3469 TOB 
61089 1012917.622 636025.2156 1634.0357 TOB 
61090 1012936.796 636026.4536 1634.0047 TOB 
61091 1012961.512 636025.8061 1634.1212 TOB 
61092 1012978.344 636028.3282 1633.7478 TOB 
61093 1012988.331 636034.0126 1634.0502 TOB 
61094 1012985.655 636042.5246 1633.9007 TOB CL 
61095 1012977.065 636038.7426 1633.4381 TOE B 
61096 1012959.317 636038.1587 1633.2344 TOE 
61097 1012933.344 636035.8677 1633.1012 TOE 
61098 1012922.299 636035.6291 1633.0229 TOE 
61099 1012906.422 635964.0797 1635.0297 TOE B 
61100 1012901.69 635963.5458 1636.108 TOB B 
61101 1012893.471 635992.5668 1636.7562 TOB 
61102 1012904.26 635994.1438 1634.4654 TOE 
61103 1012904.967 636019 .5449 1634.6917 TOE 
61104 1012895.29 636038.1888 1634.5862 TOE 
61105 1012875.176 636049 .9256 1634.1902 TOE 
61106 1012854.041 636048.1725 1634.6399 TOE 
61107 1012840.589 636045 .037 1633.5734 TOE 
61108 1012840.867 636035.9542 1633.8656 TOE 
61109 1012835.409 636035 .7481 1633.6977 TOE 
61110 1012835.437 636026.9718 1634.0151 TOE 
61111 1012838.163 636020.8126 1634.1216 TOE 
61112 1012839.634 636003.3758 1634.0763 TOE 
61113 1012850.677 635994.3387 1633.8349 TOE 
61114 1012855.233 635993.5857 1633.7913 TOE 
61115 1012849.776 635973.6365 1634.2159 NG 
61116 1012828.458 635972.3183 1633.8121 NG 
61117 1012858.125 635950.7032 1634.4003 NG 
61118 1012907.641 635950.6577 1634.5889 NG 
61119 1012961.426 635950.4017 1634.2871 NG 
61120 1013013.983 635947.4906 1634.0332 NG 
61121 1013050.231 635942.9697 1634.1385 NG 
61122 1013068.193 635940.4072 1634.116 NG 
61123 1013081.275 635948.7324 1634.2186 NG 
61124 1012920.26 635959.7813 1634.331 SIGN B 
61125 1012901.085 635960.217 1634.1483 SIGN PC 
61126 1012865.986 635976.9426 1634.1614 SIGN 
61127 1012852.383 636010.4123 1636.0009 SIGN PT 
61128 1012852.641 636036.1109 1636.1296 SIGN 
61129 1012855.107 636036.1398 1636.6368 SIGN 
61130 1012855.004 636011.3222 1636.7395 SIGN PC 
61131 1012869.055 635978.4974 1636.7958 SIGN 
61132 1012900.683 635963.1709 1636.3961 SIGN PT 
61133 1012920.166 635962.8915 1634.7141 SIGN CL 
61134 1012890.07 636016.5814 1637.0495 TOB 
61135 1012881.061 636029.0051 1636.8783 TOB 
61136 1012871.767 636034.9135 1636.9253 TOB 



61137 1012855.706 636038.255 1636.5844 TOB 

• 61138 1012851.008 636037.6134 1636.135 TOB 

61139 1012849.707 636025 .3729 1636.0009 TOB 
61140 1012846.167 636013 .2852 1635.9153 TOB 
61141 1012851.809 636004.4714 1635.9026 TOB 
61142 1012841.727 636026.5101 1633.589 ELPB 

61143 1012835.597 636029.395 1633.3239 SIGNL B 
61144 1012836.093 636032 .9684 1634.1499 SIGNL 
61145 1012848.46 636033 .0725 1634.587 SIGNL 
61146 1012849.077 636029 .7559 1636.8823 SIGNL CL 

61200 1012929.401 636265 .6119 1622.983 BKL B TOE B 
61201 1012914.165 636256.2519 1622.8816 BKL 
61202 1012919.754 636248.0451 1620.8479 TOE 
61203 1012900.62 636234.3012 1620.4914 TOE 

61204 1012882.653 636231.6193 1619.9228 TOE 
61205 1012893.891 636245 .7681 1623.1518 BKL 

61206 1012876.725 636244.785 1622.3681 BKL 
61207 1012863.625 636265 .7006 1622.7633 BKL 
61208 1012855.859 636283 .0641 1622.7785 BKL TOE B 

61209 1012860.016 636286.399 1622.4285 TOE 
61210 1012903.981 636299.9866 1621.8909 TOE 

61211 1012952.262 636311.6101 1622.7782 TOE 
61212 1012947.46 636331.105 7 1627.8783 TOB B 
61213 1012915.476 636319.185 1625.6262 TOB 
61214 1012878.122 636310.0839 1625.4855 TOB 

61215 1012849.122 636305 .9793 1625.727 TOB 

61216 1012841.899 636312.4574 1625.9681 TOB 

61217 1012841.454 636350.2057 1626.1591 TOB 

61218 1012846.429 636382 .3381 1626.0177 TOB 

• 61219 1012849.142 636412 .5567 1626.4062 TOB 
61220 1012847.968 636467.2822 1626.2425 TOB 
61221 1012850.882 636513 .9758 1626.417 TOB 
61222 1012850.039 636565.4827 1626.1084 TOB 
61223 1012847.309 636611.4807 1624.834 TOB 
61224 1012846.025 636654.9384 1623.9084 TOB 
61225 1012847.486 63667.5.8849 1623.0328 TOB 
61226 1012755.015 636217.865 1628.9138 TOB B 
61227 1012741.781 636239.5401 1626.7677 TOB 
61228 1012733.431 636255 .5437 1626.8207 TOB 
61229 1012717.627 636265 .0122 1624.4897 TOB 
61230 1012692.702 636265 .7225 1625.3571 TOB 
61231 1012664.118 636258.0117 1625.3457 TOB 
61300 1012758.702 637054.1255 1632.1133 NG 
61301 1012707.718 637054.8008 1631.3649 NG 
61302 1012651.447 637055 .249 1630.8585 NG 
61303 1012610.279 637054.8223 1630.5396 NG 
61304 1012609.374 637000.4332 1630.1996 NG 
61305 1012647.861 636996.4107 1630.6288 NG 
61306 1012701.088 636993 .2704 1631.1224 NG 
61307 1012757.436 636990.7394 1632.0738 NG 
61308 1012758.768 636939.5618 1631.1105 NG 
61309 1012700.939 636936.5315 1629.7472 NG 
61310 1012646.741 636934.8143 1629.498 NG 
61311 1012609.008 636933.6276 1628.9105 NG 
61312 1012608.241 636884.6506 1626.3888 NG 
61313 1012649.993 636880.394 1627.6475 NG 
61314 1012698.249 636877.8635 1628.513 NG • 61315 1012755.166 636874.0951 1628.8056 NG 

61316 1012756.67 636822.8492 1627.3623 NG 



61317 1012700.174 636826.0027 1626.7882 NG 
61318 1012643.684 636830.5743 1626.0455 NG 
61319 1012607.466 636833.512 1625.6378 NG 
61320 1012607.043 636783 .7977 1624.1459 NG 
61321 1012641.769 636780.2057 1624.1507 NG 
61322 1012704.238 636772.978 1625.0891 NG 
61323 1012 760.106 636767.6929 1625.8424 NG 
61324 1012761.929 636707.1407 1623.9554 NG TOB B 
61325 1012746.134 636708.6949 1622.1251 TOB 
61326 1012706.662 636707.8544 1621.8724 TOB 
61327 1012648.584 636701.3121 1621.4763 TOB 
61328 1012648.616 636686.5415 1619.0979 TOE B 
61329 1012702.417 636692 .807 1619.1586 TOE 
61330 1012746.785 636699.2262 1619.8307 TOE 
61331 1012748.263 636686.2071 1619.3601 TOE 
61332 1012707.751 636684.3007 1619.364 TOE 
61333 1012650.273 636680.2605 1619.4951 TOE 
61334 1012647.224 636660.2978 1621.8925 NG 
61335 1012607.959 636666.6131 1620.9303 NG 
61336 1012606.527 636680.4094 1618.6204 NG 
61337 1012606.91 636685 .601 1618.6816 NG 
61338 1012606.78 636694.0204 1621.0202 NG 
61339 1012606.344 636713 .3976 1622.4951 NG 
61340 1012701.485 636659.8831 1623.1847 NG 
61341 1012756.823 636661.9349 1624.7411 NG 
61342 1012757.379 636674.3796 1623.816 NG 
61343 1012762.2 636644.5822 1624.7482 NG 
61344 1012707.662 636644.5303 1623.9614 NG 
61345 1012647.743 636645.7037 1622.6 NG 
61346 1012599.519 636638.5164 1621.7415 NG 
61347 1012611.288 636599.3046 1622.946 NG 
61348 1012647.013 636597.0348 1623.4142 NG 
61349 1012693.831 636595.3847 1623.9004 NG 
61350 1012752.066 636594.1233 1624.9654 NG 
61351 1012 756.358 636542.4374 1625.4806 NG 
61352 1012699.864 636545 .6552 1624.1864 NG 
61353 1012646.415 636547.8061 1623.843 NG 
61354 1012611.164 636548.2348 1624.2997 NG 
61355 1012610.231 636493 .1096 1626.3085 NG 
61356 1012645.098 636494.0883 1625.2343 NG 
61357 1012696.24 636493 .6588 1625.5881 NG 
61358 1012747.419 636495.2268 1625.0742 NG 
61359 1012746.548 636437.4406 1627.2576 NG 
61360 1012699.433 636439.2768 1627.4739 NG 
61361 101264 7.638 636442.7846 1626.9855 NG 
61362 1012610.097 636444.3155 1626.8687 NG 
61363 1012608.637 636394.0528 1626.3256 NG 
61364 1012645.877 636388.3481 1626.6776 NG 
61365 1012697.861 636383. 1124 1627.5865 NG 
61366 1012744.531 636385.2629 1627.3275 NG 
61367 1012747.752 636335 .814 1627.4317 NG 
61368 1012695.437 636340.3834 1627.6466 NG 
61369 1012642.378 636343.4477 1627.8384 NG 
61370 1012607.114 636343 .8729 1627.1027 NG 
61371 1012606.286 636292.7486 1627.2868 NG 
61372 1012640.591 636294.5741 1627.6465 NG 
61373 1012693.009 636295 .7126 1626.9561 NG 
61374 1012718.373 636296.3758 1626.2161 NG 
61375 1012754.46 636291.1749 1627.9883 NG 



61376 1012755.753 636242.9444 1628.9042 NG 

• 61377 1012657.958 636270.0499 1626.1459 NG 

61378 1012630.259 636264.9743 1626.4294 NG 

61379 1012606.123 636261.2446 1627.5876 NG 

61380 1012640.111 636249 .8577 1624.0996 NG 
61381 1012618.93 636243.3427 1623.1199 NG 

61382 1012761.703 636334.3618 1626.5095 NG 

61383 1012763.473 636387.4733 1625.2266 NG 

61384 1012763.665 636438.1548 1624.0071 NG 

61385 1012768 636490.2958 1623.5924 NG 

61386 1012769.586 636540.0225 1623.4928 NG 

61387 1012770.247 636596.4275 1623.7814 NG 

61388 1012770.552 636646.0276 1624.0913 NG 

61389 1012770.466 636676.0403 1624.006 NG 

61390 1012 770.422 636696.2124 1624.0023 NG 

61391 1012775.415 636749.5578 1625.2174 NG 

61392 1012775.765 636797.4136 1626.2302 NG 

61393 1012776.672 636851.7886 1627.8536 NG 
61394 1012776.691 636897.966 1629.1332 NG 

61395 10l2776.657 636943.3968 1630.5326 NG 
61396 1012775.268 636992 .587 1632.5288 NG 

61397 1012776.535 637042.8817 1633.4953 NG 

61398 1012776.802 637055.6101 1633.6209 NG 

61399 1013181.632 636101.5499 1634.8238 NG 

61400 1013181.195 636105.8793 1634.0321 NG 

61401 1013185.844 636089 .3896 1635.0541 NG 

61402 1013191.405 636085.5557 1635.1429 NG 

61403 1013234.598 636082.1692 1635.3854 NG 

61404 1013235.428 636105 .5021 1634.9726 NG • 61405 1013236.355 636107.4253 1634.4658 NG 

61406 1013296.052 636105 .353 1635.2641 NG 

61407 1013296.486 636109.7987 1634.5506 NG 
61408 1013293.476 636089.2493 1635.8506 NG 

61409 1013339.778 636087.1232 1636.0526 NG 
61410 1013340.773 636111.4854 1635.8269 NG 

61411 1013344.184 636118.7894 1635.3026 NG 
61412 1013350.491 636119.6653 1635.5008 NG 
61413 1013348.744 636103.5238 1635.4734 NG 
61414 1013344.295 636064.5148 1635.3928 NG 
61415 1013340.102 636065.6308 1636.0982 NG 

61416 1013316.973 636064.9815 1636.1579 NG 

61417 1013305.429 636015.1593 1635.9439 NG 
61418 1013333.067 636009.2613 1636.0122 NG 
61419 1013337.173 636009.0407 1635.3138 NG 
61420 1013332.908 635953.5432 1635.1963 NG 
61421 1013328.422 635953.7032 1635.9544 NG 

61422 1013301.823 635958.3667 1636.1064 NG 
61423 1013294.993 635907.2021 1636.1776 NG 
61424 1013322.772 635898.0147 1635.9652 NG 
61501 1014154.914 634430.0493 1642.9997 EC B EC1 B 

61502 1014156.252 634430 0 773 7 1643.0035 EC PC 
61503 1014176.167 634436.6917 1642.6828 EC 

61504 1014194.131 634434.998 1642.7866 EC PT 

61505 1014205.854 634432 .5681 1642.8528 EC 

61506 1014206.003 634432 .5113 1641.9668 EC 
61507 1014181.811 634413.4196 1642.9635 ECl 

61508 1014182.685 634413 .8767 1642.9376 EC1 • 61509 1014192.367 634419.3642 1642.9726 EC1 PC 

61510 1014198.69 634421.1247 1642.9771 EC1 



61511 1014203.194 634421.0655 1642.9329 EC1 PT 
61512 1014203.515 634420.9984 1641.9548 EC1 
61513 1014156.693 634429 .9489 1642.9375 EC2 B EC3 B 
61514 1014156.886 634430.1658 1642.9696 EC2 PC 
61515 1014176.031 634435.8729 1642.6701 EC2 
61516 1014193.884 634434.2504 1642 .7286 EC2 PT 
61517 1014205.753 634431. 745 1642.7638 EC2 
61518 1014205.901 634431.7446 1641.9434 EC2 
61519 1014302.458 634411.6524 1642.0542 EC2 
61520 1014302.75 1 634412.5853 1642.0454 EC EC99 B EC98 B 
61522 1014334.387 634406.1488 1639.7243 EC98 
61523 1014371.423 634398.3747 1636.9856 EC98 
61524 1014371.816 634398.2917 1637.0929 EC98 
61525 1014371.578 634397.0065 1637.0833 EC98 
61526 1014338.467 634405.0647 1642.1519 EC2 
61527 1014338.299 634404.2061 1642.4726 EC1 
61528 1014371.387 634397.2426 1642.4631 EC1 
61529 1014371.519 634398.0434 1642.2711 ECl EC2 
61530 1014304.924 634422 .1558 1642.3501 EC99 EC2 B 
61532 1014304.946 634422 .3543 1642.3876 EC2 EC B 
61533 1014305.081 634422 .9967 1642.3668 EC 
61534 1014342.352 634414.2361 1639.5069 EC99 
61535 1014342.286 634414.5296 1642.4857 EC2 
61536 1014342.346 634415 .2349 1642.3192 EC 
61537 1014373.634 634408.5839 1642.3886 EC 
61538 1014373.938 634408.5365 1642.4389 EC 
61539 1014373.891 634408.7471 1642 .345 EC 
61540 1014373.401 634407.6467 1637.1642 EC99 
61541 1014422.4 634397.5661 1637.1486 EC99 
61542 1014420.145 634386.7949 1636.9881 EC99 
61543 1014423.617 634398.5109 1642.4448 EC 
61544 1014422.597 634397.868 1642.4539 EC2 
61545 1014420.459 634387.0984 1642.4573 EC2 
61546 1014421.468 634387.7712 1642.4586 EC 
61547 1014268.039 634438.7515 1641.379 HOWL B 
61548 1014267.995 634438.2954 1641.4872 HOWL 
61549 1014226.431 634447.264 1641.4324 HOW L 
61550 1014227.986 634453.9374 1641.5087 HOWL 
61551 1014228.426 634453.859 1641.4769 HOW L 
61552 1014227.026 634447.6205 1641.4632 HOWL CL 
61553 1014226.168 634447.1216 1641.1167 BKL B 
61554 1014227.111 634452 .1735 1640.7302 BKL 
61555 1014227.878 634454.5976 1639.4588 BKL 
61556 1014228.786 634454.4716 1638.6058 BKL 
61557 1014227.377 634448.0324 1637.2714 BKL 
61558 1014230.445 634447.1362 1637.9522 INV-301N RCP 
61559 1014234.038 634446.376 1637.8316 INV-301N RCP 
61561 1014238.037 634445.6537 1637.7723 INV-3 01N RCP 
61562 1014240.071 634445 .1152 1637.5523 BK L 
61563 1014266.042 634439 .7112 1637.6698 BKL 
61564 1014268.512 634439.2163 1639.0429 BKL 
61565 1014268.434 634438.0304 1640.037 BKL 
61566 1014266.636 634438.1913 1641.3242 BKL CL 
61567 1014181.85 634414.3358 1642.9152 EC3 
61568 1014192.052 634419.9343 1642.9312 EC3 PC 
61569 1014198.226 634421.767 1642.8969 EC3 
61570 1014203.425 634421.7971 1642.8279 EC3 PT 
61571 1014203.612 634421.7437 1641.7922 EC3 
61572 1014524.587 634366.2307 1642.6969 EC 



61573 1014524.161 634365.4703 1642.6864 EC2 

• 61574 1014556.482 634358.7973 1642.867 EC2 

61575 1014556.571 634359.5718 1642.8957 EC EC98 B 

61576 1014558.252 634368.5646 1644.7056 EC98 BKL B 

61577 1014558.547 634369.9151 1644.6399 EC98 

61578 1014568.609 634368.215 7 1644.7761 EC98 
61579 1014568.371 634366.2595 1644.7338 BKL 

61580 1014567.177 634357.6553 1642.8636 EC 

61581 1014566.922 634356.839 1642.9178 EC2 
61582 1014671.107 634338.6822 1643.1232 EC2 

61583 1014671.199 634339.5995 1643.0685 EC 
61584 1014671.989 634348.479 1646.1472 BKL 

61585 1014672.412 634350.0733 1646.104 EC98 
61586 1014776.16 634332 .3159 1646.7401 EC98 
61587 1014775.883 634330.3738 1646.6316 BKL 
61588 1014774.283 634321.6572 1643.2557 EC 

61589 1014773.983 634320.8507 1643.2655 EC2 
61590 1014876.01 634303 .0431 1643.5418 EC2 
61591 1014876.066 634303 .9279 1643.4986 EC 

61592 1014877.517 634312.8697 1647.0146 BKL 
61593 1014877.873 634314.7321 1646.9048 EC98 

61594 1014982.731 634295 .9817 1647.4628 EC98 

61595 1014982.449 634294.4307 1647.4004 BKL 

61596 1014980.9 634285 .6913 1643.6908 EC 
61597 1014980.874 634284.7286 1643.7129 EC2 

61598 1015080.791 634267.4181 1643.9304 EC2 
61599 1015080.972 634268.2989 1643.8871 EC 
61600 1015082.184 634276.8736 1647.7778 BKL 
61601 1015082.451 634278.6088 1647.8012 EC98 • 61602 1015189.639 634259.9249 1648.4673 EC98 
61603 1015189.369 634258.5977 1648.3799 BKL 
61604 1015187.779 634249.7827 1643.8533 EC 
61605 1015187.399 634248.7489 1643.871 EC2 
61606 1015247.085 634238.3868 1644.264 EC2 
61607 1015246.984 634239.1874 1644.3419 EC 
61608 1015248.891 634248.2983 1648.6005 BKL 
61609 1015249.135 634249.6656 1648.6166 EC98 
61610 1015268.084 634246.4167 1648.915 EC98 
61611 1015266.295 634244.7903 1649.0187 BKL 
61612 1015265.466 634238.2729 1648.8772 BKL 
61613 1015266.611 634237.9554 1648.9368 EC98 
61614 1015263.806 634221.7734 1648.9091 EC98 
61615 1015262.399 634222 .0942 1648.8883 BKL 
61616 1015261.195 634215.4669 1648.9688 BKL 
61617 1015262.281 634213.8076 1648.9751 EC98 
61618 1015254.103 634214.8908 1648.8493 EC98 
61619 1015254.235 634216.5439 1648.7617 BKL 
61620 1015258.508 634239.4914 1645.6409 EC 
61621 1015257.478 634238.6373 1645.6392 EC2 
61622 1015255.006 634224.7936 1645.6418 EC2 
61623 1015255.662 634223.4626 1645.6837 EC 
61624 1015245.125 634227.5196 1644.2597 EC 
61625 1015245.413 634228.4205 1644.2417 EC2 
61626 1015243.623 634218.4773 1648.6502 BKL 
61627 1015243.185 634217.1352 1648.6603 EC98 
61628 1015183.875 634227.6044 1648.5343 EC98 
61629 1015183.917 634228.78 1648.4759 BKL • 61630 1015185.366 634237.8921 1643.8749 EC 

61631 1015185.45 634238.9006 1643.9245 EC2 



61632 1015079.217 634257.4017 1643.8966 EC2 
61633 1015079.124 634256.4574 1643.8595 EC 
61634 1015077.155 634247.6773 1647.9318 BKL 
61635 1015077.103 634246.4126 1647.9587 EC98 
61636 1014977.183 634263 .6661 1647.4414 EC98 
61637 1014977.403 634265 .2592 1647.4526 BKL 
61638 1014978.977 634273.8349 1643.6734 EC 
61639 1014978.836 634274.8116 1643.694 EC2 
61640 1014874.862 634292 .9312 1643.4377 EC2 
61641 1014874.314 634292 .0759 1643.4012 EC 
61642 1014872.828 634283 .7128 1646.949 BKL 
61643 1014872.866 634282 .0181 1647.0049 EC98 
61644 1014770.609 634299 .6503 1646.6571 EC98 
61645 1014770.849 634301.2832 1646.663 BKL 
61646 1014772.241 634309 .8919 1643.1513 EC 
61647 1014 771.959 634310.9308 1643.2472 EC2 
61648 1014669.462 634328.7362 1643 .0791 EC2 
61649 1014669.442 634327.8662 1643.0649 EC 
61650 1014667.596 634319 .0853 1646.2225 BKL 
61651 1014667.426 634317.5856 1646.0839 EC98 
61652 1014563.323 634335.6989 1644.6871 EC98 
61653 1014563.43 634337.0046 1644.6243 BKL 
61654 1014565 .049 634346.1167 1642.862 EC 
61655 1014565.24 634346.9257 1642.882 EC2 
61656 1014565.288 634346.9583 1642.8696 EC2 
61657 1014554.85 634348.895 1642.8038 EC2 
61658 1014552.854 634337.5967 1644.5663 EC98 
61659 1014553.21 634338.8853 1644.5878 EC98 BK L 
61660 1014554.679 634348.0179 1642.8193 EC98 EC 
61661 1014521.96 634354.6863 1642.6975 EC 
61662 1014522.371 634355.4392 1642.7053 EC2 
61663 1014418.149 634377.1426 1642.5516 EC2 
61664 1014417.954 634376.3334 1642.563 EC 
61665 1014369.435 634386.448 1642.4939 EC 
61666 1014369.273 634387.3074 1642.5133 EC2 
61667 1014300.948 634401.563 1642.2543 EC2 
61668 1014300.51 634400.8108 1642.2693 EC 
61669 1014237.797 634413 .992 1642.1054 EC EC1 
61670 1014237.823 634414.8455 1642.0585 EC2 EC3 
61671 1015303.149 634277. 6055 1650.7208 HDWL B 
61672 1015302.337 634277.5822 1650.7223 HDWL 
61673 1015304.07 634256.3977 1650.5895 HDWL 
61674 1015298.671 634246.0704 1650.5286 HDWL RRAP B 
61675 1015318.343 634236.4917 1650.5386 HDWL 
61676 1015323.606 634247.1303 1650.5307 HDWL 
61677 1015341.203 634258.0949 1650.6329 HDWL 
61678 1015340.86 634258.7974 1650.6762 HDWL 
61679 1015323 .138 634247.8127 1650.5495 HDWL 
61680 1015317.948 634237.7106 1650.5893 HDWL 
61681 1015312.072 634240.5105 1639.7757 INV-541N 
61682 1015305.72 634243 .6389 1639 .6988 INV-541 N 
61683 1015299.928 634246.437 1650.5299 HDWL 
61684 1015304.96 634256.3696 1650.5621 HDWL CL 
61685 1015303.046 634278.1336 1649.8237 RRAP B 
61686 1015305.727 634285 .6063 1650.4286 RRAP 
61687 1015302.646 634278.284 1649.9426 FNC-CL B 

61688 1015304.936 634285.418 1649.6142 FNC-CL 
61689 1015290.331 634288.0527 1649.7794 FNC-CL 

61690 1015289.917 634288.5055 1650.0885 ED R B 



61691 1015305.016 634286.2452 1650.1545 FNC-BW 

• 61692 1015308.946 634303.0329 1649.7896 RRAP 

61693 1015307.793 634303.4909 1649.8503 FNC-BW 

61694 1015291.739 634302 .9482 1650.1998 EDR 

61695 1015292.929 634373 .9522 1650.6126 EDR 

61696 1015308.945 634374.192 1650.4216 FNC-BW 

61697 1015309.718 634374.1667 1650.5501 RRAP 

61698 1015310.344 634433 .2926 1650.9289 RRAP 

61699 1015309.69 634433.4858 1650.802 FNC-BW 
61700 1015293.199 634433 .7183 1651.0905 EDR 

61701 1015294.398 634483 .6638 1651.5165 EDR 
61702 1015310.726 634483.5159 1651.0389 FNC-BW 

61703 1015311.882 634483 .4352 1651.2277 RRAP 

61704 1015313.622 634533 .9393 1651.3304 RRAP 

61705 1015311.691 634533 .8322 1651.2535 FNC-BW 

61706 1015294.246 634533.5623 1651.596 EDR 

61707 1015294.932 634591.4137 1652.0139 EDR 
61708 1015312.046 634592.2907 1651.3811 FNC-BW 
61709 1015313.481 634592 .31 1651.5447 RRAP 

61710 1015314.006 634635 .146 1651.8805 RRAP 
61711 1015312.563 634635 .0627 1651.9037 FNC-BW 

61712 1015295.166 634633 .6477 1652.1317 EDR 
61713 1015295.969 634683.4973 1652.4999 EDR 

61714 1015313.168 634683.0603 1651.9507 FNC-BW 
61715 1015314.751 634683.2442 1651.861 RRAP 

61716 1015314.881 634734.2642 1652.5454 RRAP 

61717 1015313.343 634734.1994 1652.4555 FNC-BW 

61718 1015296.519 634733 .6377 1652.602 EDR 

61719 1015296.781 634787.313 1652.7786 EDR • 61720 1015312.492 634786.3977 1652.7171 FNC-BW 
61721 1015313.747 634786.3849 1653.1347 RRAP 
61722 1015311.591 634829.0004 1653.2136 RRAP 
61723 1015313.158 634829.898 1652.9521 RRAP 
61724 1015310.508 634837.8146 1652.9819 FNC-BW 

61725 1015296.96 634838.4595 1653.1664 EDR 
61726 1015308.209 634876.6787 1653.2689 EDR 
61727 1015318.236 634840.6477 1653.0317 GATED 
61728 1015325.961 634843.4772 1653.0722 FNC-BW B 

61729 1015328.895 634835 .1334 1652.7063 TOB B 
61730 1015330.734 634835 .9799 1652.2566 TOB 
61731 1015327.322 634843 .6478 1652.9216 TOB 
61732 1015325.034 634844.3109 1652.9322 EDR1 B 
61733 1015321.596 634875 .7815 1653.1241 EDR1 TOB 
61734 1015322.316 634936.1599 1653.8367 EDR1 TOB 
61735 1015309.438 634936.7188 1653.6907 EDR 
61736 1015310.855 634988.8226 1654.0776 EDR 
61737 1015322.161 634987.6015 1654.2789 EDR1 TOB 
61738 1015324.375 635039.6562 1654.4005 EDR1 TOB 
61739 1015310.732 635040.8562 1654.3276 EDR 
61740 1015311.646 635092.9483 1654.2825 EDR 
61741 1015325.204 635091.8731 1654.2234 EDR1 TOB 
61742 1015292.167 635093 .5132 1653.8055 NG 
61743 1015291.815 635043.5703 1654.0338 NG 
61744 1015292.944 634993.7461 1653.8699 NG 
61745 1015292.24 634942.4544 1653.6431 NG 
61746 1015294.947 634893.0027 1653.0826 NG 
61747 1015359.549 634846.8095 1653.5587 FNC-BW • 61748 1015359.571 634787.4241 1652.449 FNC-BW 

61749 1015372.612 634786.9912 1652.8337 NG 



61750 1015371.709 634731.133 1652.4867 NG 
61751 1015359.427 634 731.3012 1651.6649 FNC-BW 
61752 1015373.188 634679.2383 1652.246 NG 
61753 1015359.313 634678.55 1651.2792 FNC-BW 
61754 1015358.741 634629.6623 1650.1885 FNC-BW 
61755 1015373.248 634628.7493 1652.3995 NG 
61756 1015371.737 634586.4419 1650.4521 NG 
61757 1015358.203 634585 .6065 1649.0941 FNC-BW 
61758 1015357.783 634534.1369 1649.1781 FNC-BW 
61759 1015368.827 634533 .385 1649.2649 NG 
61760 1015371.551 634483 .0065 1649.9411 NG 
61761 1015357.548 634482.7485 1649.8226 FNC-BW 
61762 1015356.421 634432 .1754 1651.2245 FNC-BW 
61763 1015371.33 634432 .3303 1652.1118 NG 
61764 1015371.949 634371.0249 1650.3891 NG 
61765 1015355.469 634372.1288 1649.3727 FNC-BW 
61766 1015354.221 634325.8617 1650.388 FNC-BW 
61767 1015369.788 634324.1854 1650.3982 NG 
61768 1015368.016 634286.9109 1650.5379 NG 
61769 1015353.795 634287.3768 1650.3308 FNC-BW 
61770 1015354.115 634245.9251 1651.2813 FNC-BW FNC-BW1 B 
61771 1015370.199 634242 .9043 1651.1245 FNC-BW 
61772 1015370.095 634243 .5153 1651.1383 NG 
70000 1012949.377 636336.9088 1628.3325 NG 
70001 1012903.489 636334.6405 1626.4769 NG 
70002 1012857.375 636335.8078 1626.2342 NG 
70003 1012854.242 636378.9253 1626.4881 NG 
70004 1012899.233 636371.2862 1627.3088 NG 
70005 1012949.471 636361.9513 1629.0688 NG 
70006 1012950.888 636381.4461 1629.3756 NG 
70007 1012950.812 636394.3774 1627.9212 NG 
70008 1012952.583 636413.995 1628.4938 NG 
70009 1012954.048 636426.4432 1628.4816 NG 
70010 1012954.498 636434.9674 1630.0386 NG 
70011 1012936.609 636410.7039 1628.9976 NG 
70012 1012901.422 636415 .5553 1628.5855 NG 
70013 1012856.414 636418.523 1626.6238 NG 
70014 1012857.459 636465.2476 1626.7185 NG 
70015 1012884.734 636464.1617 1627.8332 NG 
70016 1012919.956 636462 .9637 1628.6438 NG 
70017 1012941.409 636461.3335 1630.2145 NG 
70018 1012959.122 636459.4139 1630.0301 NG 
70019 1012966.883 636508.5114 1630.1506 NG 
70020 1012930.301 636513 .8818 1628.9008 NG 
70021 1012889.467 636514.5238 1627.9417 NG 
70022 1012856.847 636517.882 1626.6091 NG 
70023 1012856.862 636569.7585 1626.2029 NG 
70024 1012899.203 636565.5559 1627.2401 NG 
70025 1012935.278 636562 .248 1628.1236 NG 
70026 1012966.842 636562.5855 1628.4242 NG 
70027 1012963.371 636612.4908 1627.1881 NG 
70028 1012928.405 636610.4394 1626.3929 NG 
70029 1012889.049 636611.6139 1625.4644 NG 
70030 1012856.53 636615 .6593 1624.9336 NG 
70031 1012860.444 636665 .8096 1624.1567 NG 
70032 1012905.058 636664.8274 1624.8139 NG 

70033 1012939.833 636659.5388 1626.8098 NG 
70034 1012957.026 636659.623 1626.4646 NG 

70035 1012957.967 636675 .9359 1626.0513 TOB B 



70036 1012946.905 636684.3571 1625.4429 TOB 

• 70037 1012935.681 636682 .0193 1625.6299 TOB 

70038 1012926.598 636674.8931 1625.2894 TOB 
70039 1012914.659 636682 .5145 1623.2121 TOE B 

70040 1012931.089 636692 .0043 1622.3967 TOE 
70041 1012949.742 636693.4505 1621.7493 TOE 

70042 1012958.319 636686.3402 1622.8022 TOE 
70043 1012957.359 636699.7716 1621.9427 TOE B 
70044 1012931.893 636698.0072 1621.7549 TOE 
70045 1012906.386 636698.6807 1620.749 TOE 

70046 1012874.618 636701.9165 1620.8125 TOE 
70047 1012855.441 636698.1474 1620.4766 TOE 
70048 1012847.578 636698.7284 1620.0444 TOE 
70049 1012847.771 636686.2583 1620.1722 TOE B 
70050 1012854.035 636689.89 1620.1565 TOE 
70051 1012863.086 636692 .3824 1620.8703 TOE 
70052 1012878.499 636690.4057 1621.9343 NG 
70053 1012903.668 636688.5435 1622.3261 NG 
70054 1012903.392 636688.4443 1622.2827 NG 

70055 1012908.969 636662 .7606 1625.0638 NG 
70056 1012883.722 636668.3946 1624.138 NG 
70057 1012861.611 636669.3207 1624.0827 NG 
70058 1012729.202 636212 .3396 1619.0136 TOE B 

70059 1012723.69 636228.7337 1618.5 TOE 
70060 1012716.728 636240.3202 1618.731 TOE 
70061 1012708.595 636246.4442 1618.5116 TOE 
70062 1012694.684 636244.3354 1618.4921 TOE 
70063 1012670.098 636237.1974 1618.4227 TOE 
70064 1012648.293 636233.4566 1618.7596 TOE 

• 70065 1012658.603 636216.0621 1619.7419 NG 

70066 1012679.088 636223 .5213 1618.2316 NG 
70067 1012704.863 636228.6056 1618.3372 NG 
70068 1012722.219 636222 .0658 1618.4558 NG 
70100 1013162.684 636101.0835 1635.3824 TOB B 
70101 1013161.293 636114.8158 1632.7563 TOE B 
70102 1013172.132 636122.6653 1632.6628 NG 
70103 1013182.821 636142 .8509 1633.2107 FNC-BW B 
70104 1013187.415 636122 .7948 1633.0699 FNC-BW 
70105 1013217.305 636117.1083 1633.3186 TOE 
70106 1013219.905 636104.6202 1635.4122 TOB 
70107 1013221.402 636122.0823 1633.3676 NG 
70108 1013270.754 636106.6844 1635.387 TOB 
70109 1013270.224 636116.6972 1634.2317 TOE 
70110 1013270.153 636120.5216 1634.0702 NG 
70111 1013330.469 636116.7253 1636.1689 TOB 
70112 1013329.385 636121.2678 1635.0329 TOE 
70113 1013344.533 636116.9889 1636.4253 TOB 
70114 1013351.702 636121.3654 1635.4494 TOE 
70115 1013353.329 636121.439 1635.4102 FNC-BW 
70116 1013353.14 636118.2726 1635.4012 NG 
70117 1013348.495 636064.8993 1635.3142 FNC-BW 
70118 1013346.777 636064.6614 1635.4152 NG 
70119 1013340.268 636065.9987 1636.2804 NG 
70120 1013333.732 636010.0071 1635.8589 NG 
70121 1013340.685 636008.5781 1635.147 NG 
70122 1013343.541 636008.8796 1635.2611 FNC-BW 
70123 1013330.675 636095.9725 1636.1426 NG • 70124 1013275.359 636090.1627 1635.7471 NG 

70125 1013218.978 636091.2317 1635.5529 NG 



70126 1013166.701 636093 .6229 1635.3263 NG 
70127 1013128.388 636116.5237 1632.0071 FNC-BW B 
70128 1013126.31 636208.9578 1631.3766 FNC-BW 
70129 1013167.494 636207.8258 1631.1616 FNC-BW 
70130 1013182.729 636143 .1328 1633.3503 FNC-BW 
70200 1014170.049 634422 .1529 1635.313 TOE B TOE1 B 
70201 101415 7.552 634430.0162 1634.0967 TOE PC 
70202 1014181.858 634414.908 1634.8916 TOE1 PC 
70203 1014188.608 634418.8549 1635.8492 TOE1 
70204 1014196.545 634421.8916 1636.1932 TOE1 
70205 1014203.521 634422 .1411 1636.2672 TOE1 PT 
70206 1014176.294 634435 .2086 1635.9143 TOE 
70207 1014194.161 634433 .5608 1636.2695 TOE PT 
70208 1014205.581 634431.1888 1636.563 TOE 
70209 1014177.967 634417.3356 1635.3635 INV-BOX 
70210 1014169.856 634422.4377 1635.3993 INV-BOX 
70211 1014161.002 634428.0938 1635.5293 INV-BOX 
70212 1014205.483 634421.9647 1637.78 INV-241N 
70213 1014225.949 634427.1008 1637.5753 INV-301N 
70214 1014229.816 634426.3337 1637.5282 INV-301N 
70215 1014233.751 634425.5539 1637.5069 INV-301N 
70216 1014302.469 634411.3043 1636.8091 TOE 
70217 1014301.039 634401.9519 1636.7956 TOE1 
70218 1014370.559 634387.3691 1636.9583 TOE1 
70219 1014371.201 634397.0304 1636.9814 TOE 
70220 1014420.587 634386.7135 1637.2414 TOE B 
70221 1014418.141 634377.5299 1637.1154 TOE1 
70222 1014549.941 634349 .9092 1637.1875 TOE1 
70223 1014552.839 634359.191 1637.3606 TOE 
70224 1014567.1 634356.5439 1637.2627 TOE 
70225 1014669.16 634329.1651 1637.6184 TOE1 
70226 1014670.934 634338.3378 1637.7227 TOE 
70227 1014773.959 634320.464 7 1637.82 TOE 
70228 1014772.444 634311.0842 1637.8156 TOE1 
70229 1014856.662 634297.1894 1639.5382 INV-241N 
70230 1014876.025 634302 .6837 1638.0191 TOE 
70231 1014875.318 634293 .1524 1637.9465 TOE1 
70232 1014979.21 634274.9693 1638.0543 TOE1 
70233 1014980.888 634284.2688 1638.3497 TOE 
70234 1015079.006 634257.7925 1638.4167 TOE1 
70235 1015080.781 634267.0574 1638.5272 TOE 
70236 1015187.474 634248.5306 1638.7124 TOE 
70237 1015185.665 634239.1157 1638.6329 TOE1 
70238 1015245.292 634228.6812 1638.6237 TOE1 
70239 1015254.401 634225.5947 1638.7179 TOE1 
70240 1015256.802 634237.9735 1638.8765 TOE1 
70241 1015247.063 634238.1247 1638.8822 TOE 1 TOE 
70242 1015255.283 634228.8097 1638.753 INV-541N 
70243 1015256.485 634235 .1842 1638.8735 INV-541N 
70244 1015289.806 634234.9021 1651.5805 MH5T 
70245 1015289.719 634228.501 1651.4054 MH5T 
70246 1015300 634246.4554 1639.71 EC B ECl B 
70247 1015301.249 634249.1936 1639.7656 EC 
70248 1015317.799 634237.6997 1639.7272 EC1 
70249 1015319.457 634240.6991 1639.7352 ECl 
70250 1015322.798 634247.7869 1646.22 EC1 
70251 1015340.726 634258.9259 1649.8589 ECl 
70252 1015331.103 634263.7418 1646.1598 ECl 

70253 1015312.83 634272.7687 1646.0914 EC1 



70254 1015303.314 634277.5844 1650.0605 EC1 

• 70255 1015305.22 634256.2912 1646.0074 EC1 EC 

70256 1015312.756 634272.5783 1646.1051 BKL B 
70257 1015305.735 634256.83 1646.0777 BKL 

70258 1015322.999 634248.4274 1646.2066 BKL B 

70259 1015331.113 634263.6235 1646.1636 BKL 

70260 1015313.416 634273.1632 1646.1691 TOE B TOE1 B 
70261 1015331.155 634264.048 1646.153 TOE1 

70262 1015319.998 634295.6495 1646.1773 TOE 
70263 1015339.812 634291.0124 1646.1242 TOE1 
70264 1015343.296 634375 .0088 1646.2225 TOE1 
70265 1015320.164 634373 .889 1645.7152 TOE 
70266 1015322.54 634434.1513 1645.9916 TOE 
70267 1015339.74 634433 .0938 1645.937 TOE1 

70268 1015340.176 634484.6914 1646.8645 TOE1 
70269 1015325.339 634483.1084 1646.8968 TOE 

70270 1015328.41 634533.0044 1646.785 TOE 
70271 1015341.592 634531.6717 1647.1585 TOE 
70272 1015341.77 634588.4358 1646.6205 TOEl 

70273 1015327.084 634590.168 1646.7577 TOE 
70274 1015326.653 634634.9352 1647.3941 TOE 

70275 1015346.525 634632.873 1647.75 TOE1 
70276 1015342.667 634684.8645 1647.3224 TOE1 
70277 1015328.467 634682.3433 1647.5982 TOE 
70278 1015329.513 634733.2154 1647.146 TOE 
70279 1015341.445 634734.3078 1647.2508 TOEl 

70280 1015328.697 634786.4519 1648.9549 TOE 
70281 1015343.95 634792 .3473 1648.8342 TOE1 

70282 1015344.025 634794.1417 1648.8186 FL B 

• 70283 1015325.436 634843 .8997 1653.0931 EC B 
70284 1015328.943 634834.7758 1653.0286 EC 
70285 1015343.966 634792.351 1648.9087 EC 
70286 1015328.894 634786.9781 1649.0514 EC 
70287 1015313.889 634829.4523 1653.0269 EC 
70288 1015310.7 634838.6587 1653.0083 EC CL 
70289 1015329.07 634834.6222 1652.7237 RRAP B 
70290 1015336.912 634835.1489 1650.5061 RRAP 
70291 1015343.733 634835.4225 1650.5839 RRAP 
70292 1015354.377 634835.0169 1652.9303 RRAP 
70293 1015340.571 634835 .0823 1650.1825 FL 
70294 1015339.611 634845 .0072 1650.1698 FL 
70295 1015339.245 634878.1148 1650.345 FL 
70296 1015339.161 634936.3823 1650.5067 FL 
70297 1015340.535 634988.1556 1651.1331 FL 
70298 1015341.679 635039 .9173 1651.5543 FL 
70299 1015342.637 635091.9685 1651.5505 FL 
70300 1015358.539 635090.2435 1654.9264 TOB B 
70301 1015375.853 635090.6253 1655.0874 NG 
70302 1015376.205 635040.4206 1655.1792 NG 
70303 1015357.47 635040.0308 1654.8937 TOB 
70304 1015359.49 634987.5686 1654.7242 TOB 
70305 1015375.792 634986.4496 1655.0757 NG 
70306 1015374.264 634934.7074 1654.4618 NG 
70307 1015356.362 634934.995 1654.3035 TOB 
70308 1015356.16 634881.325 1654.0756 TOB 
70309 1015370.615 634879.7379 1653.8881 NG 
70310 1015369.881 634847.5916 1653.5782 NG • 70311 1015355.92 634848.2057 1653.2813 TOB 

70312 1015354.437 634835 .225 1653.041 TOB 



70313 1015359.056 634785.5623 1653.1392 RRAP 
70314 1015358.2 634728.8598 1652.3669 RRAP 
70315 1015357.893 634678.4026 1651.4977 RRAP 
70316 1015357.909 634629.6463 1650.7031 RRAP 
70317 1015357.697 634585.8077 1649.5127 RRAP 
70318 1015356.526 634532 .8616 1649.3317 RRAP 
70319 1015356.572 634480.1123 1649.8753 RRAP 
70320 1015355.962 634430.2949 1651.1884 RRAP 
70321 1015354.849 634367.9017 1649.9361 RRAP 
70322 1015353.64 634291.8749 1650.81 RRAP 
70323 1015345.116 634256.7137 1650.6566 RRAP 
70324 1015342.539 634252.7326 1650.9714 RRAP 
70325 1015327.849 634242 .7292 1650.4021 RRAP 
70326 1015323.282 634232.7503 1650.7756 RRAP 
70327 1015320.506 634228.708 1651.6331 RRAP 
70328 1015312.176 634233 .7662 1651.025 RRAP 
70329 1015296.679 634242 .244 1650.8702 RRAP 
70330 1015298.024 634246.0125 1650.0117 RRAP 
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APPENDIX D 
HYROLOGIC ANALYSIS SUPPORTING DOCUMENTATION 
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PRE-PROJECT CONDITIONS HEC-RAS OUTPUT 
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sonoran_SC_Pre.rep 

X X 
X X 
X X 

HEC-RAS versi on 4.1 . 0 Jan 2010 
u.s. Army corps of Engineers 

Hydro l ogic Engi nee r i ng center 
609 seco nd Street 
Davis, cal i f ornia 

xxxxxx xxxx xxxx XX 
X X X X X X 
X X X X X 

X 
X 

xxxxxxx xxxx X XXX xxxx xxxxxx 
X X X X 
X X X X X 
X X xxxxxx xxxx 

PROJ ECT DATA 
Project Ti t l e : skun k creek Pre P~o ject 
ProJ eCt Fil e : sonoran_sc_Pre.prJ 
Run Date and Ti me: 2/13/2014 1 : 52:10 PM 

Project in English units 

Project Description: 
SKUNK CREEK FLOODPLAIN DELIN EATION 
PRE PROJECT MOD EL 
COMPLETED AS PART OF THE 
LOMR FOR THE FOLLOWI NG PROJECTS : 

SONORAN CROSS I NG (INCLUDES DOVE 
VALLEY ROAD DI P CROSSING) 

DI BBL E ENGIN EERING 
FEBRUARY, 

2014 

X X X X 
X X X X 
X X X X 

xxxx 
X 
X 
xxxx 

XXX XX 

X 
X 

sonoran crossing was previously known as North Bl ack canyon crossi ng . 
This mode l re pre se nts an update to t he pre-project mode l provi ded as part of 
the North Bl ack canyon crossi ng CAP was h- East conditional Letter of Map 
Revision, dated December of 2011 (origi nal mode l notes bel ow). 

Topo9raphic 
mapp1ng provided by by Kenney Aerial Mapping Inc . The flig ht date was August 
18, 2011 at a map scale of 1 inch = 40 feet . This mapping is based on t he 
Maricopa county Department of Transport at ion (MCDOT) Geodetic Densi f ication and 
cadastral s urvey (GDACS), 1983 North American Datum (NAD), modi f i ed to ground 
horizontal ly; and the National Geodetic vertical Datum of 1929 (NGVD 29), 
vertically. 

cross sect i ons face downstream 

Starting water s urface 
elvati on derived from the ocotober 2000 effective FIS fl oodpl ai n de l i neation 
model. 

Hydrologic values are based on FEMA effective flows from 2013 
published 
FIS. 

ori gi 
nal model notes, December 2011 : 

Existing or Pre-Project Conditions 
Model 

Model origins: The Pre-Project condition s mode l was created usi ng new 
mappi ng and additional cross sections t o model a cu l vert cross ing. 

CLOMR 
Name: city of Phoenix, North Black canyon crossing - skun k creek, Technical 
Data Notebook, Ma r icopa county, Arizona 

Project Name: North Black canyon 
crossings (wood/Patel job no. 113734) 

Prepared by: wood Patel & Associates, 
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sonoran_sc_Pre . rep 
Inc., 2051 w Nor~hern Avenue, sui~e 100, Phoenix, AZ 85021 

Model 
Descrip~ion: Models skunk creek as exis~ing condi~ions ~hrough ~he NBCC 
projec~ area. 

Hydrology: Effec~ive FEMA flows from 2005 published 
FIS 

HEC-RAS version: 4.0 . 0 

PLAN DATA 

Plan Title: skunk creek Pre Projec~ 
Plan File : j: \ 2012 \ 111204 Macerich NBCC\Pos~-Design\LOMR\Skunk creek\ CD con~en~s\Hydraulic 
Models\Pre-Projec~ condi~ions Model \ Sonoran_sc_Pre . p03 

Geome~ry Ti~le: Skunk Creek Pre Projec~ 
Geome~ry File : j :\2012 \ 111204 Macerich NBCC\Pos~-Design\ LOMR\Skunk creek\ CD 

conten~s\Hydraulic Models\Pre-Projec~ conditions Model \ Sonoran_SC_Pre . g03 

Flow Title : Skunk Creek Pre Projec~ 
Flow File : j: \ 2012 \ 111204 Macerich NBCC\Pos~-Design\ LOMR\Skunk creek\ CD 

contents\ Hydraulic Models \ Pre-Project Conditions Model \ Sonoran_SC_Pre.f01 

Plan summary Information : 
Number of : cross sections 

Culverts 
Bridges 

computational Information 

17 
0 
0 

Multiple openings 
Inline Structures 
Lateral structures 

water surface calculation tolerance 
critical depth calculation tolerance 
Maximum number of iterations 

0.01 
0.01 
20 
0 . 3 
0.001 

Maximum difference tolerance 
Flow tolerance factor 

computation options 
critical depth computed only where necessary 
conveyance calculation Method : At breaks in n values only 
Friction slope Method: Avera~e conveyance 
Computational Flow Regime: Subcr1tical Flow 

Encroachment Data 
Equal conveyance 
Left offset 
Right offset 

River = 
RS 
16 . 47 
16.330 
16 0 25 
16 .17 
16 . 05 
15 . 87 
15.829 
15.787 
15 0 770 
15.762 
15.755 
15.738 
15.735 
15.730 
15.724 
15.700 
15 . 53 

skunk creek 
Profile 
Floodway 
Floodway 
Floodway 
Floodway 
Floodway 
Floodway 
Floodway 
Floodway 
Floodway 
Floodway 
Floodway 
Floodway 
Floodway 
Floodway 
Floodway 
Floodway 
Floodway 

FLOW DATA 

True 
0 
0 

Reach sonoran crossing 
Method value1 value2 

1 9883 . 5810424 . 82 
4 1.02 
4 .9 
4 1.05 
4 .05 
4 0 989 
4 . 8 
4 . 35 
4 0 26 
4 .2 
4 .17 
4 .1 
4 0 08 
4 0 03 
4 .05 
4 .05 
1 9888.4510197.02 

0 
0 
0 

Flow Title: skunk creek Pre Project 
Flow File : j: \ 2012 \ 111204 Macerich NBCC\ Post-Design\ LOMR\ Skunk creek\ CD contents\ Hydraulic 
Models\ Pre-Project conditions Model \ Sonoran_sc_Pre.f01 
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sonoran_SC_Pre . rep 

Flow Data (cfs) 

River Reach RS 
skunk creek Sonoran Crossing16.47 

Boundary Conditions 

River 

skunk creek 
skunk creek 

GEOMETRY DATA 

Reach Profile 

sonoran CrossingFloodplain 
sonoran crossingFloodway 

Geometry Title : skunk creek Pre Project 

Fl oodpl ai n 
26700 

Floodway 
26700 

Upstream 

Normal s 0 . 008 
Normal s = 0.008 

Downstream 

Known ws 1623.1 
Known ws = 1623.1 

Geometry File : j: \ 2012 \ 111204 Mace r ich NBCC\ Post-Design\ LOMR\ Skunk creek\ CD contents\ Hydraulic 
Models \ Pre-Project conditions Model \ Sonoran_SC_Pre . g03 

CROSS SECTION 

RIVER: skunk creek 
REACH: sonoran crossing RS : 16.47 

INPUT 
Description: effective geometry 
Station Elevation Data num= 46 

Sta El ev Sta El ev Sta Elev Sta Elev sta Elev 
9520 1667.1 9583 1667 . 6 9619 1667.4 9661 1665 . 7 9708 1665.1 
9776 1664.9 9808 1664 . 1 9841 1661 . 9 9871 1661 . 5 9888 1659.1 
9906 1659 . 2 9925 1653 . 7 9933 1653 . 9 9961 1653 . 8 10000 1653 . 3 

10018 1654 . 5 10040 1658 . 6 10066 1658 . 9 10073 1658 .1 10095 1657 . 8 
10104 1659 . 1 10130 1659.5 10147 1653 . 7 10168 1654 10211 165 3.7 
10224 1655 . 7 10234 1655.2 10246 1655 . 3 10253 1656 . 7 10285 1657 . 7 
10316 1658 . 8 10335 1659 . 1 10371 1658 . 9 10413 1657 . 8 10420 1656 . 7 
10428 1657 . 4 10438 1657.6 10446 1656 . 8 10465 1657 . 6 10485 1659.8 
10512 1662.4 10532 1663 . 3 10582 1664 10619 1664.5 10669 1664 . 7 
10742 1664 . 8 

Manning ' s n values num= 3 
sta n val Sta n val Sta n val 

9520 .059 9906 .039 10130 .042 

Bank Sta: Left Right 
9906 10130 

Lengths: Left channel Right coeff contr . 
. 1 

Expan . 
. 3 723 734.45 745 

CROSS SECTION 

RIVER : skunk creek 
REACH: sonoran crossing RS : 16 . 330 

IN PUT 
Desc ri pti on : 
Station Elevation Data num= 

Sta Elev sta Elev 
9450 1659 . 83 9450 . 04 1659.83 

9483.45 1659.75 9490 . 69 1659 . 69 
9523.99 1659.12 9530 . 18 1658 . 89 
9541.66 1658 . 25 9550 . 29 1657 .48 
9559 . 88 1656 . 5 9561.41 1656 . 32 
9570 . 74 1655 . 49 9573 . 78 1655 . 27 
9581 . 39 1654 . 57 9585 . 71 1654 . 16 
9593 . 72 1652 . 98 9597 . 58 1651 . 79 
9604 . 78 1649 . 98 9609.32 1649.83 
9619.53 1650 . 83 9622 . 98 1652 . 04 
9634 . 28 1653.19 9635 . 46 1653 . 19 
9660.89 1653 . 68 9661 . 7 1653 . 69 
9691.47 1653.88 9703 . 58 1653.75 
9713 . 66 1653 . 39 9717 . 86 1652.73 
9726.01 1651.65 9730 . 91 1652 . 09 
9743 . 93 1653 . 22 9746 .12 165 3.25 
9752 . 53 1653.55 9770 . 64 1652 .95 
9776 . 86 1652.82 9779 . 15 1652 . 51 

208 
Sta Elev Sta Elev Sta Elev 

9452 . 65 1659 . 83 9464 . 41 1659.73 9477 . 44 1659 . 78 
9492 . 31 1659.7 9493 . 95 1659.68 9523 . 2 1659.13 
9534 . 53 1658 . 72 9534 . 6 1658 . 72 9538.17 1658 . 47 
9551 . 12 1657.42 9553.4 5 1657 . 23 9558.79 1656.62 
9561.48 1656 . 32 9563 . 37 1656 .14 9568.37 1655 . 67 
9576.99 1655.04 9577 . 14 1655.03 9578 . 6 1654.87 
9586.83 1654 9589.46 1653.66 9590 . 68 1653.47 
9599 . 94 1651 .08 9603.34 1650 . 23 9604.35 1650 
9612.48 1649 . 52 9616.32 1650 . 3 9619 . 43 1650.82 
9626.19 1653 . 06 9628 . 37 1653 .09 9633 . 06 1653 .13 
9643.81 1653 . 48 9644 . 52 1653 . 49 9658 . 79 1653 . 65 
9685 . 25 1653 . 89 9685 . 68 1653.9 9686.51 1653.9 
9706 . 87 1653 . 81 9711 . 27 1653 . 77 9711.85 1653.67 

9719 . 8 1652.36 9719.92 1652 . 33 9720.91 1652.24 
9734 . 25 1652 . 45 9737 . 1 1652 . 72 9741 . 49 1653.12 
9747 . 07 1653 . 31 9750.51 1653 . 52 9751 . 95 1653 . 51 
9771.76 1652 . 98 9776 . 76 1652.83 9776 . 81 1652 . 83 
9779 . 85 1652 . 48 9780.15 1652.46 9780 . 56 1652 . 4 
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9784 .16 1652 . 04 9788.06 
9801.77 1651.71 9805.27 
9814.35 1651.7 9832.83 
9839 . 24 1650.89 9842.23 
9863 . 48 1650.23 9865.54 
9875.88 1648.78 9878.71 
9885.87 1649.22 9887.58 
9903.77 1649.26 9905.96 
9917.91 1649.16 9918.35 
9928.05 1649 . 02 9935 .03 
9956.55 1647.49 9963.28 
9981.75 1645 . 25 9988.85 
9997.35 1647.35 10000 

10009.74 1648.5610018 . 36 
10026.35 1647.9910030.85 
10037.86 1646.4810042.77 
10062 . 35 1645.99 10063.4 
10073 . 11 1647.1710075.69 
10086 . 91 1654.4210093.12 
10096.91 1659.1510097.68 
10106.42 1659.7910112.95 

10138 1658 .0610140.79 
10151.81 1658.3310152.66 
10177.06 1659 . 6510193.06 

Manning 's n values 
sta n val sta 

9450 .059 9925 . 22 

Bank sta: Left Right 
9925.2210094.38 

CROSS SECTION 

RIVER: skunk creek 

sonoran_sc_Pre.rep 
1651.94 9795.39 1651.75 9797.5 1651.7 9798 . 89 1651.71 
1651.74 9811.48 1651.72 9813.25 1651.72 9814.03 1651.71 
1651.36 9832.89 1651.36 9833.43 1651.32 9836 1651.09 
1650.83 9843.69 1650.64 9857.51 1650.33 9861.94 1650 . 24 

1650 9869 . 36 1649 . 58 9871 1649 . 39 9875.43 1648.74 
1649.06 9881.2 1649.21 9882.96 1649.2 9884 . 6 1649 . 21 
1649.21 9890.59 1649.24 9895.51649.249 9901.73 1649.26 
1649.22 9907.3 1649 . 23 9908.43 1649.22 9910 . 66 1649.24 
1649.16 9920 . 47 1649.13 9925 . 22 1649.05 9926.21 1649.09 
1648 . 77 9942.04 1648.39 9948.67 1648.03 9954.78 1647.68 
1646.66 9963.3 1646.66 9970.67 1646 . 11 9977.96 1645.56 

1645 9990.09 1645.31 9992.62 1645.97 9995.62 1646.69 
1648.4 10001.1 1648.8410008.77 1648 . 5710009.05 1648.57 

1648.7110018.46 1648.7 10018 . 5 1648.710025.35 1648 . 1 
1647.6310032.37 1647.3810033 . 131647.23910036.46 1646.62 
1646 .1410043.48 1646.1710048.62 1646.3510054.71 1646.67 
1645.8110063.59 1645 . 8410064 .08 1645.7310068.02 1645 . 18 
1648 . 0510079.11 1650.0210082.67 1652 . 0510084.99 1653.36 

165810094.38 1658.7410094.56 1658.7510094.57 1658 . 75 
1659.2910098.96 1659.4710099.81 1659.5510104.72 1659.83 

1659 . 810121.93 1659 . 6410125.69 1659.5510127 . 93 1659.49 
1657.9410142.34 1658 . 110143.71 1658.06 10151 . 1 1658.37 

1658.410155 . 07 1658.5810166.63 1659.56 10168 . 9 1659.74 
1660 10200 1660 . 13 

num= 3 
n val sta 

.03910094 . 38 
n val 

. 042 

Lengths: Left Channel Right 
412 415.29 419 .15 

coeff contr. 
.1 

Expan . 
. 3 

REACH: sonoran crossing RS: 16 . 25 

INPUT 
Description : 
station Elevation Data 

Sta Elev Sta 
9034 1655.86 9110.94 

9201.21 1655.56 9206.48 
9261.67 1655.82 9278.42 
9331.29 1655.56 9346.19 
9365 . 52 1652.77 9375.65 

9422 . 9 1650.45 9431. 39 
9485 . 04 1650.15 9492.56 

9530.3 1648.78 9543.13 
9626.92 1648.72 9637 . 76 
9660 . 73 1650.03 9671.76 
9743 .78 1650.15 9756.26 
9818.21 1646.44 9842.53 
9888.02 1649.17 9895.5 
9941.37 1648.13 9956.21 
9983.59 1639.6 9999.66 

10020.92 1640 . 6 10025.4 
10070.75 1656 . 1310094 . 32 
10177.25 1656 . 4110197 . 92 
10252.38 1656 . 2110259 . 19 
10308.64 1656 . 710315 . 32 

Manning's n values 
Sta n val sta 

9034 . 059 9895 . 5 

Bank sta: Left Right 
9895 . 510033 . 13 

CROSS SECTION 

RIVER: skunk creek 

num= 100 
El ev sta Elev sta Elev Sta 

1655.56 9171.74 1655.61 9174.36 1655 . 68 9174.84 
1655 . 7 9219.48 1655.77 9247.37 1656 . 34 9254 . 22 

1656 . 02 9297.68 1655.97 9318 . 82 1655.63 9325 . 42 
1654 . 75 9352 . 34 1654.61 9354 . 38 1654.23 9358 . 08 
1652.01 9377 . 19 1652 .03 9408 . 32 1651.06 9415 . 35 
1650.06 9436.91 1650.05 9441.87 1649.87 9453.56 
1649 . 56 9498 . 45 1649.31 9506 . 63 1649.29 9527.62 
1648 . 15 9586 . 7 1647.73 9600.39 1648 .03 9623.43 
1648.98 9640 . 36 1649.29 9647.38 1649.52 9652.05 
1650.05 9680 . 73 1650 . 29 9719.12 1649.6 9726 .44 
1648.74 9774.15 1648.09 9798.7 1646 . 64 9806.79 
1648.01 9848.82 1648 . 34 9862.15 1649.36 9872 . 29 
1648 . 62 9908.36 1648 . 43 9926.17 1648.51 9936.57 
1643.22 9972.76 1641.83 9978.54 1640.93 9982 . 27 

1638.9 9999 .6916 38.89910010 .09 1638.6210017.48 
165110033.13 1655 . 210037.56 

1656.16 10105.3 1656.2710129.89 
1656.1310212.59 1656 . 4310240 . 98 
1656.6310266.34 1656 . 42 10279 . 9 

1656.810341.65 1656.7210349.02 

num= 3 
n val Sta 

.03910033.13 
n val 

. 042 

Lengths: Left channel Right 
400 421.92 425 

165610045 . 82 
1656.2910146.95 
1656 . 3710249.07 
1656 . 9210300.04 
1656 . 5810386 . 69 

coeff contr . 
.1 

REACH: sonoran crossing RS: 16.17 

INPUT 
Description : 
Station Elevation Data num= 100 
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El ev 
1655 . 47 
1655 . 96 
1655 . 67 
1652 . 71 
1651.01 
1650.41 
1649.01 
1648.81 
1649 . 84 

1649.7 
1645.96 
1649 . 91 
1648.46 
1639.89 
1638.88 
1655.92 
1656.21 
1656.58 
1656 . 69 
1656 . 49 

Expan. 
.3 



• 

• 

• 

Sonoran_SC_Pre.rep 
Sta Elev Sta Elev sta Elev Sta Elev Sta Elev 

9003 1652.09 9132.14 1651 . 99 9215.6 1652 . 5 9229.14 1651.92 9234.55 1651.8 
9251.2 1650.78 9270.82 1649.41 9287.27 1648 . 44 9310 . 22 1647 . 77 9324 . 71 1646.84 

9344.55 1645 . 94 9356.84 1645.18 9363.95 1644.99 9368.99 1645.01 9374.85 1645.22 
9380.99 1644.17 9387 . 98 1645.02 9392.08 1645.27 9417.27 1645.96 9441.99 1646 . 45 
9458.31 1646.15 9471.38 1646.72 9483.14 1646.25 9492.16 1645.36 9495 . 6 1645 . 55 
9503 . 38 1646 . 18 9508.58 1646.06 9513.51 1646.14 9517 . 86 1645 . 94 9524 . 27 1646 . 13 
9527.96 1645.69 9532.85 1645.29 9538.48 1645 . 39 9548 . 89 1646 .07 9563 . 86 1645.39 
9580.15 1644.48 9587 . 29 1643 . 08 9597.2 1642 . 01 9607 . 88 1641 . 18 9615 . 66 1641.03 
9621.48 1641.49 9629 . 56 1641.85 9639 . 04 1641.47 9648.79 1642.13 9664 . 98 1642.72 
9682 . 26 1642 . 5 9696.47 1642 . 92 9713 . 14 1644.41 9716 . 42 1644.88 9724 . 57 1645.57 
9743 . 98 1646.4 9757 .04 1646 . 72 9761.79 1646.99 9766 . 01 1646.94 9782.33 1647.08 
9804.49 1646 . 24 9824 . 96 1645.62 9845.69 1646.31 9864.33 1646.75 9871.73 1646 . 17 
9879.73 1645.87 9891.21 1645.24 9905.45 1645.1 9911.23 1644.82 9917.82 1644.65 
9920.61 1644.4 9928.3 1644 .01 9939 .49 1642 . 53 9945.61 1640.6 9950.32 1639 . 59 
9962.86 1639 . 49 9974.01 1639.14 9988.18 1637.210000.18 1636.1110000 . 211636 . 107 

10000.93 1636 . 0410008.77 1636.1210015 . 78 1636 . 5410018.13 1636.82 10020.7 1637.42 
10026.2 1638.1510035 . 81 1639.1310041.19 1641 . 5210046 . 87 1644.1910052 . 14 1646 . 98 

10056 . 14 1649.810064.05 1652 . 0210074.31 1652.7810086 . 35 1653.1510098 . 08 1653 
10120 . 04 1653.36 10166.6 1653 . 3910172 . 35 1653.2910243.15 1653 . 0510260.35 1652 . 88 
10286.53 1653.02 10299.8 1652.7610317.72 1652.6610326 . 84 1652 . 74 10371.3 1652 . 47 

Manning' s n v a lues 
Sta n val sta 

9003 .059 9911.23 

Bank sta: Left Right 
9911 . 2310064 . 05 

CROSS SECTION 

RIVER: skunk creek 

num= 3 
n val Sta 

.03910064.05 
n val 

. 042 

Lengths: Left channel Right 
540 641.22 660 

coeff contr. Expan. 
. 1 . 3 

REACH : Sonoran Crossing RS: 16.05 

INPUT 
Description: 
Station Elevation Data 

Sta Elev sta 
9253 1648.5 9255.73 

9350.57 1647.52 9463.83 
9514 . 61 1646 . 83 9524.49 
9603.97 1644 . 98 9620 . 27 
9678 . 57 1641.31 9689.98 
9714.71 1639 . 83 9718.98 
9732.53 1637.98 9737.99 
9759.29 1637 . 3 9764.97 
9824 . 14 1639 . 11 9838.68 
9920 . 39 1640.08 9936 . 53 
9960 . 65 1635.72 9964.55 
9986.24 1634 . 34 9992 . 13 

10031 . 93 1635 . 1210043.06 
10079.33 1636.210087.84 
10102.86 1639 . 1410108.57 
10149.86 1644.5610171 . 31 
10237 . 76 1646.5810248.29 
10295 . 64 1646.6110302.97 
10344 . 67 1646.1910375 . 99 
10433.04 1645.5110451.56 

Manning's n values 
Sta n val sta 

9253 .059 9936.53 

Bank sta: Left Right 
9936 . 5310108. 57 

CROSS SECTION 

RIVER: skunk creek 

num= 98 
Elev sta Elev Sta Elev Sta 

1648.51 9276 . 27 1648.09 9312 . 51 1647.72 9326 . 19 
1647.61 9486 . 56 1647 . 33 9497 . 7 1647.11 9501 . 95 
1646 . 72 9532 . 73 1646.78 9562 . 07 1646 . 64 9589 . 08 
1643.02 9630.91 1641.88 9647 . 3 1641.47 9668.34 
1641.23 9697.11 1640.96 9705.01 1640.23 9709.96 
1639.36 9720 . 65 1639 9724.01 1637 . 99 9729.07 
1638.93 9742.03 1639.82 9747.71 1638 . 89 9750 . 77 
1637 . 98 9770 . 65 1638.98 9797.67 1639 . 73 9807.86 
1638.7 9855 . 1 1638.78 9878 . 38 1640.11 9898 . 25 

1639.78 9942.92 1639.18 9950.22 1638 . 83 9954 . 39 
1633.82 9967.02 1633.73 9973.22 1634.11 9976.16 

1634.5 9999.89 1634.4510006.59 1634 . 4210018.93 
1635 . 610052 . 69 1636 . 0910065 . 22 1636 . 4110069 . 64 

1635.6910092 . 78 1635 . 6410097 . 19 1636 . 37 10100 . 9 
1643.1310111.49 1643 . 7610118.33 1643.7810126.53 

1645.510194 . 94 1646.3410213 . 62 1646.410227.82 
1646.92 10252.3 1646 . 8510260.97 1646 . 8210271 . 88 
1646.47 10311.4 1646.5310331.29 1646 . 0410339 . 54 
1646.1610384.74 1645.8810401.19 1645 . 6710404.34 
1645.7510492.65 1645.65 

num= 3 
n val sta 

.03910108 . 57 
n val 

.042 

Elev 
1647.78 
1647.13 
1645 . 71 
1641.45 
1640 . 62 

1637.6 
1638 . 29 
1639.41 
1640 . 24 
1637 . 52 
1634.26 
1634.69 
1636 . 6 

1637 . 57 
1643.93 
1646 . 62 
1646.69 

1646 
1645.7 

Lengths : Left channel Right coeff contr . Expan. 
980 949 . 97 840 . 1 . 3 

REACH : sonoran crossing RS : 15.87 

INPUT 
Description: 
Station Elevation Data 

Sta Elev sta 
9096 1636 9146 . 51 

9365 . 79 1637.41 9390.94 

num= 98 
Elev Sta Elev Sta Elev Sta Elev 

1636 . 41 9186 . 42 1636.57 9246.17 1637.09 9280 . 39 1637 . 07 
1638.04 9414.79 1638.16 9454.8 1638.08 9471.08 1637 . 76 
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Sonoran_sc_Pre.rep 
9488 . 65 1635.84 9495 . 95 1634.87 9508.37 1632.84 9517.7 1631.49 9525.31 1630 . 66 
9527.74 1631.01 9531.83 1631.39 9542.3 1631.21 9549.97 1630.94 9568.47 1631.25 
9580.06 1631.31 9589.47 1631.72 9601 . 66 1631 . 92 9640.64 1632 . 86 9665.48 1633.13 
9711.29 1633.21 9718.24 1633 . 09 9740 . 25 1632.11 9757.54 1631 . 67 9772.86 1631.56 
9785.17 1631.34 9791.78 1631 . 04 9799.01 1631.23 9805.93 1629.82 9809.49 1629.4 
9827.47 1630.9 9857.24 1632.74 9868 . 22 1632.51 9870.49 1632.65 9876 .05 1632.61 
9885.71 1632 . 08 9892.55 1632 . 23 9904 . 07 1632 . 87 9909 . 29 1633.67 9914 .16 1633.95 
9918.28 1633.72 9921 . 68 1633.35 9937.31 1633.41 9945.61 1633.2 9958.5 1633.07 
9965.93 1632.7 9972.67 1633.17 9976.88 1631.77 9987 . 55 1627.39 9997.06 1627.42 

10000.43 1627 . 5710000.49 1627.5810007.06 1627.9410013.44 1627 . 4810014.51 1627.67 
10039 . 4 1628.1210059 .18 1627.0910061.57 1627.2710069.99 1627.3110077 . 17 1628.21 

10080.85 1628.5310087 . 57 1630.7910099.77 1631.0310112.28 1630.8210116 . 57 1630.89 
10137.94 1630.51 10156.8 1631 .0810164 .02 1631.0210179.26 1630.45 10183.1 1630 . 46 
10187.63 1630.810203 . 31 1633.7810217.98 1635.5310235.16 1636.2210247 . 42 1636 . 32 
10259.89 1636.3410278.26 1636.8710297.18 1637.2110327.53 1637.1210358.84 1637 . 34 
10370.59 1637.29 10396.1 1637.3910413.52 1636.78 10421 1636.7 10486 1636.7 
10489.22 1636.8610499.03 1636 . 8210509 . 22 1636 . 9710535.78 1637.0410551.34 1637 . 29 
10593.45 1637.41 10615.8 1637.2110627.22 1637 . 42 

Manning's n values 
Sta n val Sta 

9096 . 059 9972 . 67 

Bank sta: Left Right 
9972. 6710203 . 31 

CROSS SECTION 

RIVER : skunk creek 

num= 3 
n val sta 

. 03910203.31 
n val 

. 042 

Lengths : Left channel Right 
216 217.2 217 

REACH: sonoran crossing RS: 15 . 829 

INPUT 
Description: 
Station Elevation Data 

sta Elev Sta 
9210.75 1636.16 9232.07 
9360.98 1636.33 9363.86 
9409.17 1636.56 9417.69 
9441.57 1636.81 9441.93 
9471.78 1637.33 9472.17 
9478.63 1637.51 9480.15 
9487.94 1637 . 63 9495.5 
9503.54 1636 . 89 9511.6 
9523.85 1634 . 86 9528.2 
9544.33 1633 . 61 9547.66 
9567.93 1630.37 9570.7 
9588.04 1628 . 85 9591.36 

9597 1628 . 54 9597 . 59 
9601.14 1627 . 72 9601.81 
9609.59 1628.64 9613.08 
9621.36 1628 . 84 9621 . 56 

9635.2 1628.99 9638 . 57 
9651 . 85 1629.39 9655 . 61 
9668.03 1629.74 9670.27 
9681.33 1629.49 9694 . 4 
9701.73 1629.49 9709 . 65 

9723 1628.51 9723.11 
9728.91 1628.44 9733.6 
9737 . 75 1626.33 9737.82 

9741 . 2 1626.82 9742 . 3 
9749.72 1629 . 49 9754.16 
9776 . 45 1629.81 9787 . 85 
9802 . 14 1629.99 9804 . 15 
9818 . 36 1630 . 42 9831.5 
9840 . 45 1630.47 9848.7 
9868 . 33 1630.47 9871.04 
9891 . 22 1630.96 9891.96 

9908 1632.11 9908.51 
9921 . 45 1632.14 9927.64 
9937 . 36 1632.31 9942.75 
9952 . 91 1632.27 9956 . 73 
9961.25 1630.66 9961 . 97 

9975 . 6 1627.99 9978.42 
9983.12 1626 . 18 9984 . 41 
9998 . 78 1625.35 9999 . 99 

10014 . 44 1625 . 3910019 . 52 
10023.03 1625 . 4510023 . 59 
10033.09 1624 . 7310036.58 

num= 330 
Elev Sta Elev Sta 

1636 . 17 9269.33 1636.34 9287.23 
1636.28 9387.94 1636.47 9391.52 
1636 . 64 9419.81 1636 . 66 9428.68 
1636.82 9460.57 1637.19 9460.63 
1637 . 33 9475.7 1637 . 33 9476.08 

1637 . 6 9481.08 1637 . 56 9482.64 
1637 . 09 9500.05 1636.9 9500 .15 
1636.23 9515 . 79 1635 . 77 9517 . 27 
1634.58 9535.4 1634 . 21 9542 . 71 
1633.03 9554 . 15 1632.06 9556 . 88 
1630 .02 9576 . 01 1629.68 9583 . 37 
1628.72 9593.69 1628.65 9594 . 53 
1628.35 9599 . 22 1627.88 9600.44 
1627.93 9603 . 78 1628.36 9604 . 05 
1628.65 9616 . 64 1628.66 9616.92 
1628.84 9622.86 1628.84 9626.92 
1629.06 9642.75 1629.17 9644.09 
1629.49 9659.4 1629 . 68 9661 . 16 

1629.8 9673.34 1629.69 9678.75 
1629 .49 9695.67 1629.51 9696.46 
1629 . 73 9711.4 1629.71 9717.01 
1628.49 9726 . 98 1628.45 9728.48 

1628.4 9735.05 1627.1 9735.68 
1626.32 9738 . 94 1626.31 9740 . 52 
1627 . 23 9743.4 1627 . 69 9745 . 11 
1629 . 55 9756.84 1629.55 9757.61 
1629.71 9792.24 1629 . 66 9794 . 17 
1629.98 9809 . 65 1630.2 9811.23 
1630.34 9832.84 1630.32 9837.59 
1630 . 43 9853.64 1630.38 9857.93 
1630.56 9878.64 1630.59 9882 .93 
1630.99 9897.32 1631 . 32 9903 . 24 
1632.12 9911.45 1632 .02 9913 . 49 
1632.27 9928.47 1632.28 9928.78 
1632 . 43 9944.93 1632 . 46 9948 .03 
1632.21 9956 . 981632.158 9957.07 
1630.35 9964 . 27 1629.34 9968.19 
1627.08 9978.57 1627.05 9982.51 
1625.78 9984.74 1625 . 59 9990.01 
1625.3810001.94 1625.4210013 . 68 
1625.09 10020.3 1625.0210021 .06 
1625.4610024.82 1625.2510027.02 
1624.8510039.99 1625.0510043 . 64 
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coeff contr . Expan . 
.1 . 3 

Elev Sta Elev 
1636.4 9345.66 1636.31 

1636 . 45 9404.08 1636 . 51 
1636 . 74 9437.52 1636.79 
1637 . 19 9460 . 71 1637.19 
1637 . 33 9478.17 1637.5 
1637 . 65 9485.23 1637.68 

1636 . 9 9500 . 45 1636.9 
1635.62 9521.19 1635.22 
1633 . 76 9543 . 51 1633.72 
1631.74 9563 . 22 1630 . 93 
1629.14 9585 . 82 1629 . 01 
1628.67 9596 . 78 1628 . 58 
1627.78 9600 . 75 1627 . 72 
1628 . 42 9609 . 13 1628 . 63 
1628.61 9619 . 91 1628 . 78 
1628 . 85 9631 . 5 1628 . 92 
1629 . 21 9644.63 1629 . 24 
1629.61 9665 . 6 1629 . 56 
1629.56 9679.85 1629 . 54 
1629.46 9700.36 1629 . 48 
1629.22 9718.77 1629 . 17 
1628.44 9728.54 1628 . 44 
1626.54 9737.5 1626 . 36 
1626 . 51 9740.83 1626.57 
1629 . 24 9745 . 62 1629 . 55 
1629.54 9767.22 1629.66 
1629 . 71 9796.51 1629.9 
1630.19 9816.43 1630.29 
1630.42 9839 . 87 1630 . 47 

1630 . 4 9863 . 65 1630 . 4 
1630.62 9888 . 82 1630 . 75 
1631 . 77 9905 . 58 1631.99 
1632.14 9918.93 1632.14 
1632.29 9933 . 53 1632.31 
1632 . 39 9951.06 1632.3 
1632.14 9960.31 1631 
1628 . 96 9974.84 1628.23 
1626 . 18 9982.85 1626 . 18 

1625.4 9992.67 1625.25 
1625 . 4110014.23 1625.39 
1625 . 2310022.91 1625.45 

1624.8 10027.9 1624 . 81 
1625 . 310046.19 1625.61 



• 

• 

• 

Sonoran_SC_Pre.rep 
10047.52 1625 . 810048 . 68 1625 . 9710049.26 1625.9510052.12 1626.0210053.72 1626 .05 
10054.42 1626 .0710054.86 1626.0310057 . 93 1625 . 7310061.37 1626 . 4310061.99 1626.56 
10066.62 1627.5810068.36 1627.8310069.94 1627 . 9210070.14 1627.9510071.19 1627.81 
10073 . 49 1627.4210075.27 1626.9710075 . 89 1626 . 810077 . 68 1626 . 9610079 . 47 1627.12 
10079.75 1627 .15 10082 . 2 1627 . 5210082 . 73 1627 . 5210084 . 43 1627 . 4210086 . 21 1627.34 
10089.02 1627.1910090.88 1627.1210093 . 15 1627 .0410093 . 99 1626 . 9310098 . 89 1626.42 
10100 . 99 1626.3510101.44 1626.3410102.77 1626 . 2310108.21 1626 .0410108.77 1626 .05 
10112 . 17 1626.1610113 . 37 1626.2410115 . 13 1626 . 2910116 . 89 1626 . 7110121 .02 1627 . 89 
10122 . 51 1628.0610140.75 1629.7710141 . 72 1629.8710153 . 55 1630 . 610157.59 1630 . 78 
10158 .46 1630 . 8410160.96 1630.99 10166.1 1631 . 310168 . 17 1631.4910170 . 66 1631.73 
10175.58 1632.3210176 . 71 1632.4210176 . 961632.46610177.64 1632.5910182 . 06 1633.16 
10183.69 1633.3910191 . 52 1634.210196 . 51 1634.2410199 . 46 1634 . 2710201 . 34 1634 . 29 
10203 . 43 1634.2810208 . 47 1634 . 1410218.66 1633.8710228 .07 1633.6310240 . 03 1633 . 36 
10243 .09 1633 . 3110246 . 17 1633 . 2410250.25 1633.1410279.76 1632.7510283.96 1632.75 

10287.5 1632.7210288 . 69 1632 . 71 10297 1632.910305.04 1633.110325 . 45 1633 . 14 
10332 . 58 1633 . 1910337 . 36 1633 . 16103 51 . 97 1633 . 2110367 . 09 1633.27 10373.1 1633 . 18 
10375 . 93 1633 . 2510387 . 62 1633.1910387 . 97 1633 . 1810388 . 15 1633 . 1810389.39 1633.15 
10403 . 22 1632 . 94 10409 1632.8710411 . 39 1632 . 9810415 . 61 1633 .0310430 . 48 1633 . 59 
10432.36 1633.6610439 . 12 1633 . 6810455 . 19 1634 . 1510457 . 83 1634 . 2110460.38 1634.28 
10474 . 42 1634.6610498.44 1635.1610502.03 1635 . 2210521 . 48 1635 . 610541.68 1635 . 86 

10542 . 7 1635.8610543.68 1635.8710584 . 93 1636 . 4510585 . 33 1636 . 4510606.35 1636 . 39 
10626.98 1636.4410627.57 1636 . 4410628.18 1636.4410648.78 1636 . 5910668 . 63 1636 .18 
10671 . 42 1636 . 210691.22 1636.5910710 . 28 1636 . 310714 . 67 1636.3110715 . 73 1636 . 33 

Manning's n values 
Sta n val Sta 

9210 . 75 .059 9956 . 98 

num= 3 
n val sta 

.03910176 . 96 
n val 

.042 

Bank Sta : Left Right Lengths: Left Channel Right coeff contr . Expan. 
9956 . 9810176.96 210 219 . 6 219 

Ineffective Flow num= 1 
sta L Sta R Elev Permanent 
10260 10700 1637 T 

CROSS SECTION 

RIVER: skunk creek 
REACH: sonoran crossing 

INPUT 
oescri pti on : 
Station Elevation Data 

Sta Elev sta 
9143.19 1634.64 9156.06 
9215 . 25 1634 . 85 9219 . 68 
9255 . 37 1634 . 49 9260 . 11 
9329 . 73 1634.09 9333 . 18 
9367 . 74 1634.05 9379.9 
9401 . 67 1633.98 9405 . 2 
9409.99 1634.08 9414.58 
9424.97 1634.11 9425.54 
9457 . 54 1634.04 9459 . 45 
9474 .41 1634.16 9486 . 94 

9500.1 1634 . 09 9507 . 99 
9541.17 1633.7 9548 . 14 
9556 . 42 1630 . 34 9556.92 
9565.98 1626 . 64 9567.14 
9573 . 65 1623.08 9573.76 
9579 . 32 1625 .04 9580 . 74 
9585 . 24 1625 . 7 9587 . 97 
9594 . 33 1625.78 9595 . 31 
9603 . 67 1626 . 68 9607 . 9 
9608.98 1626 . 5 9611.15 

9619 .4 1623 . 94 9619 . 94 
9627.03 1623.13 9627 . 5 
9631.88 1623.05 9634.2 
9638 . 56 1623.97 9639 . 23 
9646 . 71 1625 . 57 9648.92 
9661.97 1627.3 9662 . 17 
9681.57 1627 . 62 9683.32 
9705 . 82 1627 . 83 9717 . 02 

9733.3 1627.75 9741 . 14 
9764 . 31 1628.96 9770 . 92 
9809 . 81 1630.12 9815 . 55 
9831.81 1630.54 9837.15 
9847 . 84 1630 . 29 9854.82 
9877 . 07 1630 . 3 9878 . 3 
9889.96 1629 . 91 9891.64 

RS : 15.787 

num= 299 
Elev Sta Elev Sta Elev 

1634.66 9166 . 15 1634 . 75 9174 . 59 1634 . 84 
1634 . 87 9233 . 65 1634.81 9237.6 1634 . 75 
1634 .48 9291 . 78 1634.3 9302 . 87 1634 . 25 
1634.08 9341 . 66 1634 . 16 9345.64 1634 . 17 
1634 . 16 9393 . 2 1634 . 04 9400 . 54 1633 . 97 
1634 . 04 9406.88 1634.06 9406.92 1634 .06 
1634 . 13 9417.86 1634.13 9420.69 1634 . 14 
1634.11 9434.78 1634.17 9441.74 1634.15 
1634.04 9461 . 04 1634 .04 9461 . 99 1634.05 
1634 . 22 9488 . 86 1634 . 22 9489.69 1634.21 
1633.88 9514 . 1 1633.78 9518.28 1633.8 
1633.87 9549 . 44 1633 . 41 9555.91 1630 . 56 

1630.1 9561.96 1627.73 9563.37 1627.27 
1626 . 29 9569.7 1624 . 85 9571 . 64 1623 . 82 
1623.14 9574 . 99 1624 . 01 9575 1624.01 
1624.72 9582 1624 . 89 9582 . 9 1625.13 

1626 . 5 9588 . 53 1626.49 9589.44 1626 . 39 
1625 . 71 9597 . 87 1625 . 39 9598.41 1625.35 
1626.55 9608 . 18 1626 . 55 9608 . 31 1626.55 
1626 . 26 9613 . 64 1626 9614 .03 1625 . 9 

1623 . 9 9621 . 58 1623.29 9623 .03 1623.29 
1623 .09 9629 .02 1622.8 9629 . 68 1622.7 
1623 . 77 9634 . 66 1623 . 88 9635 . 62 1623 . 91 
1624 .03 9642 .03 1624 . 62 9644.35 1625 . 1 
1625 . 94 9649 . 84 1626 . 09 9651.44 1626 . 5 

1627.3 9669 . 19 1627 . 37 9671 . 65 1627 . 34 
1627 . 69 9690 . 77 1627 . 67 9698.2 1627.69 
1628 . 07 9723 . 51 1628 . 2 9724 . 58 1628.22 
1628 . 03 9744.45 1628.08 9748 . 51 1628.27 
1629 . 06 9795 . 27 1629.67 9795 . 5 1629 . 65 
1630 . 23 9816 . 11 1630 . 25 9816 . 92 1630.27 

1630 . 5 9839 . 22 1630 . 47 9840 . 55 1630 . 48 
1630 .03 9858 . 86 1629.98 9862 . 58 1629 . 98 
1630 . 36 9881 . 61 1630.61 9882.86 1630 . 71 
1629.89 9892 . 54 1629 . 89 9896.4 1630 . 26 
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.1 . 3 

Sta Elev 
9207 . 59 1634 . 86 
9246 . 34 1634 . 53 
9322 . 67 1634 . 1 
9361.33 1634.09 
9400 . 99 1633.97 
9409 . 3 1634.08 

9423.01 1634 .12 
9446.64 1634 .09 
9471.69 1634 . 1 
9491. 53 1634 . 18 
9526 . 79 1633 . 65 
9556 . 1 1630 . 49 

9565 .03 1626.86 
9573 .04 1623.29 
9577 .09 1625.68 
9584.1 1625 . 45 

9593 . 88 1625.8 
9599 . 36 1625.6 
9608.47 1626 . 54 
9617 . 65 1624 . 57 
9624.5 1623 .08 

9630 . 19 1622 . 77 
9638 . 47 1623.97 
9645 . 39 1625.33 
9655.47 1626.91 
9673.68 1627 . 41 
9699 . 56 1627 . 69 
9731 . 03 1627 . 87 
9762 . 68 1629.03 
9796 . 72 1629 . 7 
9830.28 1630 . 57 
9846 .07 1630 . 32 
9872 .03 1630 .04 
9885.36 1630.42 
9902 . 58 1630 . 23 



sonoran_sc_Pre.rep 
9903.64 1630.21 9905.5 1630.15 9910.32 1629.96 9913.37 1629.94 9919 1629.89 

9924.3 1629.82 9927.76 1629 .69 9931.94 1629.63 9933.8 1629.68 9940 . 7 1629.77 
9941.42 1629 . 78 9941.79 1629 . 79 9942.31 1629.79 9945.54 1629.68 9952 . 25 1629.56 
9953 . 45 1629 . 5 9955.99 1629 . 54 9962 . 71 1629 9963.62 1628 . 86 9969.75 1628.43 
9973.18 1627 . 22 9974.74 1626.71 9977.67 1625.57 9978.56 1625 . 16 9982.51 1624.83 
9983.83 1624.79 9986.33 1624 . 39 9990.31 1623.86 9993.31 1623 . 07 9993 . 88 1622 . 93 
9994.77 1622.9 10000 1622 . 810002.02 1622.7610002.75 1622.7610015.71 1622 . 66 

10016.58 1622.6810018.36 1622.7310023.91 1622.8810030.87 1623.0310031.62 1623 . 04 
10036.88 1623.2610037.63 1623.3210039.37 1623 .3110042.67 1623.3910047 .76 1623 . 86 
10048.18 1623 . 910048.43 1623.9210052.79 1623 . 8710056.62 1623 . 9 10058.8 1624.05 
10065.33 1624.3410065 . 34 1624.3410065.35 1624.3410069.59 1624.2110070.45 1624.17 
10076.79 1623.9110077 .88 1623.8410080.45 1623.79 10081 . 6 1623.79 10084.1 1623.65 
10085 . 58 1623.6210086 . 54 1623.6110087 . 27 1623.3410089 . 22 1622.82 10089 . 8 1622.78 
10091 . 14 1622.710092.49 1622.6710093.48 1623.2710095 . 17 1624 .0710098 . 89 1626.22 
10099.07 1626 . 3510101.86 1627.6810102.99 1628.0610103.11 1628.1210103 . 85 1628.52 
10109.87 1631.9410118.02 1632 . 2510125.02 1632 . 3610135.12 1631.7710139 . 92 1631.47 
10147.06 1631 . 1310152 .58 1630 . 7810155.52 1630.21 10156 . 7 1629.9810157 . 39 1630 
10160 .2 5 1630.0610170 .48 1630 . 0910171.83 1630.1210178 .37 1630 .2310178 .99 1630.24 
10180 . 28 1630.2110184.93 1630 . 1410193 . 05 1629 . 68 10194.3 1629.6210195.01 1629 . 57 
10195.57 1629.5410199 . 28 1629 . 4710203 . 69 1629.3810204 .08 1629.3610208.21 1628 .86 

10208.7 1628.8210209.86 1628 . 7710212 . 79 1628 .5810219 . 24 1629.3610220.39 1629.49 
10222.09 1629.5710232 . 28 1629.9510238.95 1630.1210243.64 1630 . 3610248 . 65 1630 . 58 
10260.05 1630.96 10286 .4 1631.7210302.15 1632 .1910315 .55 1632 . 4610329 . 16 1632 . 68 
10344 . 25 1632 .9410357 .98 1633.2710371 . 92 1633 . 4210379.19 1633 . 5510386.35 1633.62 
10400 . 41 1633.7910414.68 1633.910428.45 1634.0610432.18 1634 .1 

Manning's n values 
Sta n val sta 

9143.19 .0 59 9952 . 25 

Bank Sta: Left Right 
9952.2510109.87 

Ineffective Flow num= 
Sta L Sta R Elev 
10277 10440 1635 

CROSS SECTION 

RIVER : skunk creek 

num= 3 
n val Sta 

.03910109 . 87 
n val 

. 042 

Lengths: Left channel 
90.04 90.04 

1 
Permanent 

T 

REACH : sonoran crossing RS : 15.770 

INPUT 
Description : 
Station Elevation 

Sta 
9102 . 38 
9152.95 
9211.24 
9257.48 
9314 . 63 
9360.17 
9382.39 
9407.63 
9447.82 
9470.98 
9501.09 
9530.37 
9541. 29 
9556.33 
9567.71 
9575.28 
9581.43 
9590.31 
9604.37 
9616.41 
9627.61 
9638.93 
9672.75 
9701.42 
9715.05 
9727.18 
9752.92 
9778.63 
9787 . 93 
9804 . 04 
9815 . 48 
9832 . 18 
9855 . 18 

Elev 
1633.73 
1634.61 
1634.29 

1633.4 
1633.53 
1633.42 
1633.38 
1633.38 
1633.51 
1633.65 

1633 . 9 
1634 .02 

1632.6 
1625 . 5 

1623 . 59 
1621.4 

1621.33 
1621. 56 
1625.31 
1625.36 
1625 .81 
1625.75 
1626.76 
1627.17 
1627 . 72 

1627.7 
1628.32 
1629 . 62 

1628.7 
1628 . 58 
1629.74 
1629.77 
1627.74 

Data 
sta 

9104.31 
9162.89 
9222.26 
9272.46 

9324 
9360.29 
9383.37 
9409.56 
9450.09 
9476.25 
9508.69 
95 31.81 
9547 . 58 

9559.1 
9569.2 

9577.07 
9583.22 
9593.67 
9607.09 
9619.96 

9628.7 
9642 . 26 
9677.24 
9701 . 59 

9716. 5 
9728. 76 
9754.48 
9778.92 
9788.41 
9804.35 
9818.52 
9837.51 
9856.71 

num= 
El ev 

1633. 77 
1634. 77 
1634.04 
1633.23 
1633.67 
1633.41 
1633.38 
1633.36 
1633.58 
1633.69 
1633 . 97 
1633 . 95 
1629.93 
1625.26 
1623 . 14 
1621.24 
1621.32 
1622 . 79 
1625.53 
1624. 77 
1625.83 
1626.03 
1626.86 
1627.17 
1627.64 
1627 . 77 

1628.4 
1629.62 
1628.68 
1628.61 
1629 . 77 
1629.52 
1627.36 

284 
Sta Elev 

9117 . 52 1634 . 13 
9182 . 21 1634.77 
9224.31 1634 
9282.87 1633.12 
9337.41 1633.64 
9361.15 1633.42 

9391. 5 1633. 38 
9419.95 1633.23 
9451.35 1633.56 
9486 . 39 1633.74 
9510.64 1633.99 
9532.84 1633.9 
9549 . 56 1628.82 
9562.82 1624.8 
9571.58 1622.4 
9577.81 1621.27 
9585.05 1621.19 
9596.09 1624.01 

9609.1 1625 . 43 
9620. 51 1624.79 
9633.17 1625 . 8 
9644 . 33 1625.98 
9681.89 1626.96 

9701. 6 162 7.17 
9723.02 1627 . 65 

9739.2 1628 . 11 
9762.92 1628.88 
9779 . 37 1629.63 
9796.74 1628 . 32 

9807.4 1629.14 
9822.59 1629 .9 
9838.78 1629.47 
9857.29 1627.22 

Right 
90.04 

sta 
9140 .11 
9188.91 
9238.48 

9287.9 
9356.56 
9364.76 
9394 . 42 
9429 . 65 
9451.59 
9495 . 18 
9517 . 71 
9540. 27 
9551.76 
9566.66 
9572.64 
9578.04 
9589 . 16 
9598.27 
9613.33 
9623.15 
9635.05 
9648 . 41 
9691.13 
9701. 92 
9725.86 
9744.13 
9768.47 
9781. 28 
9798.89 
9810. 29 
9825 . 01 
9844 . 01 
9862 . 18 
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coeff contr. 
. 1 

Expan . 
. 3 

Elev Sta Elev 
1634.51 9146.48 1634.57 
1634 . 72 9198.07 1634.54 
1633 . 75 9252.23 1633.49 
1633 . 14 9290 . 39 1633.13 
1633.46 9359.06 1633.43 
1633 .42 9372 . 96 1633 . 4 
1633.39 9399 .07 1633.39 
1633.21 9440.74 1633.29 
1633.56 9464 . 7 1633.47 
1633 .81 9498.42 1633.86 

1634 9527 . 01 1633.98 
1632.99 9540 . 47 1632.96 

1627 . 6 9553.44 1626.86 
1623.76 9567 . 58 1623.62 
1622.08 9574 . 59 1621.46 
1621.27 9580.58 1621.38 
1621 .42 9590 . 03 1621 . 47 
1625.04 9601 . 46 1625 .29 
1625.52 9615.21 1625 .52 
1624.82 9626 . 03 1625 .45 
1625 .81 9636.46 1625.68 
1626.05 9656.01 1626.19 
1627.06 9700.77 1627.16 
1627.17 9713 . 35 1627.63 
1627 .67 9726 . 65 1627 .68 
1628 .13 9750 . 98 1628.21 
1629 .54 9771.78 1629 . 62 
1629.63 9786 . 5 1628.92 
1628.36 9803.88 1628 .54 
1629.63 9811 . 31 1629.61 
1629.84 9827 . 29 1629.88 
1629.36 9849.24 1629 . 12 
1626.25 9864.11 1626.27 



• 

• 

• 

sonoran_SC_Pre . rep 
9870 . 21 1626 . 28 9872 . 89 1626 . 32 9873.45 1626.3 9874 . 2 1626 . 27 9874.69 1626 . 57 
9874.71 1626 . 56 9874 . 9 1626 . 59 9879 . 36 1627 . 26 9882 . 15 1627 . 67 9886 . 14 1628.25 
9887.27 1628 . 31 9887 . 64 1628 . 33 9890 . 13 1628 . 55 9893 . 82 1628.49 9895 . 26 1628 . 43 
9896.46 1628.5 9897 . 95 1628 . 72 9902.22 1629.33 9903 . 7 1629 . 39 9903.93 1629 . 4 
9909 . 32 1629 . 77 9912 .07 1629.94 9913 . 06 1629 . 96 9921 . 16 1630 . 07 9922 . 75 1630.11 
9928 . 05 1630 . 27 9929 . 58 1630 . 2 9937 . 71 1630 . 1 9938 . 621630 .094 9939.11 1630.09 
9943. 16 1629 . 31 9948.95 1628 . 58 9951.45 1628.44 9960 . 76 1627.57 9962 . 92 1627.34 
9972 .06 1626.09 9972 . 43 1626 . 04 9979 . 85 1624.87 9982 .03 1624.5 9985 . 28 1623 . 88 
9986.09 1623 . 73 9986 .48 1623 . 66 9989 . 27 1623 . 46 9998 . 75 1622 . 73 10000 1622 . 64 

10003.95 1622 . 3510005.11 1622.2310006 . 25 1622 . 17 10007 . 1 1622.1910008 . 95 1622.24 
10016 . 62 1622 . 3910023 . 54 1622 . 310028.55 1622 . 210035 . 55 1622 . 3510036.68 1622 . 38 
10036 . 99 1622 . 3810037 . 43 1622 . 3810038.17 1622 . 3810051.43 1622.410051 . 75 1622 . 39 
10053 . 68 1622 . 3810058 . 32 1622 . 2810060 . 05 1622.1710061 . 74 1621 . 9910062 . 34 1621 . 89 

10066 .4 1621.83 10070 . 1 1621 . 7610071 . 27 1621 . 7710076 . 25 1621 . 6810080.29 1621 . 71 
10080 . 55 1621.7110082 . 35 1623 .0510082 . 38 1623 . 0610082.38 1623.0710084 . 74 1625 . 04 
10084 . 75 1625 .0510084 . 79 1625 .0610085.01 1625.1410090.46 1627.1510096 . 88 1629 . 24 
10097 .06 1629.310097.16 1629 . 3310100.52 1629.6110101 .06 1629.6310108 . 22 1629.48 
10111 . 45 1629 .41 10112.6 1629 .4110121 . 26 1629 . 0810122 . 94 1628 . 9710128 . 44 1628 . 59 
10132 . 68 1626.9 10134 . 1 1626 . 5110136 . 54 162 5. 9310137 . 94 1625 . 6710139 . 43 1626 . 23 
10141 . 52 1627.0410144 . 97 1628 .0210146.18 1628 . 3410146 . 82 1628.4810156 . 37 1628.62 
10168 . 91 1628 . 8310171 . 551628 . 85310172 . 43 1628 . 86 10182.3 1628 . 9910192 . 57 1629 . 41 

10222 1630 . 0810228.39 1630 . 1910234.67 1630 . 3810264.76 1631.2810276 . 77 1631 . 63 
10292 . 03 1632 . 0310307 . 53 1632 . 3510313.24 1632 . 4510318 . 87 1632 . 5410334 . 46 1632 . 72 
10350 . 29 1632 . 9410355 . 67 163310360 . 97 1633.0110372 . 74 1633.02 

Manni ng ' s n valu es 
sta n val sta 

9102 . 38 . 059 9938 . 62 

Bank Sta: Left Rig ht 
9938.6210100 .5 2 

Ine f fect i ve Fl ow num= 
Sta L Sta R Elev 
10283 10350 1634 

CROSS SECTION 

RI VER: skun k creek 
REACH: sonoran crossi ng 

I NP UT 
Description: 
Stat ion Elevat ion Data 

St a Elev St a 
9102 . 38 1634.09 9114 . 42 
9179 . 53 1634.33 9192 . 24 
9239.41 1632 . 95 9245 . 37 
9267.95 1632 . 99 9284 . 13 
9321.27 1632 . 88 9334 . 34 
9374.06 1633.13 9374 . 77 
9400.33 1632 . 92 9409.53 
9429.44 1632 . 75 9431.3 
9452 . 27 1633.24 9468 . 62 
9481 .11 1633 . 42 9484 . 62 
9503 . 67 1633 . 33 95 11.43 
9530 . 05 1631 . 3 9531.23 
9542 . 57 1626 . 84 9543.59 
9554 . 62 1624.63 9559.47 
9566.29 1623.84 9567 . 23 
9571 . 39 1622 . 34 9571 .44 

9575 . 5 1620 . 69 9577.67 
9584.66 1622 . 38 9589 . 55 
9598 . 03 1625 . 52 9598 . 44 
9608 . 05 1624.26 9608 . 97 
9612 . 61 1624.38 9614 . 34 
9619.31 1624 . 78 9620 . 12 

9629 1625 . 32 9629.11 
9643 . 11 1625.78 9654 . 88 
9684 . 88 1626 . 51 9690 . 6 
9702 . 06 1627 . 59 9703.41 
9738 . 22 1628 . 36 9740.33 
9760 . 93 1627 . 73 9762 . 3 
9779.02 1628 .43 9782 .19 
9797 . 23 1628.78 9803 . 16 
9815. 67 1628 . 64 9819.4 
9826.76 1627 . 84 9827. 52 
9839.27 1625.96 9847.65 
9858 . 09 1626 . 81 9863 . 4 

num= 3 
n val sta 

. 03910100 . 52 
n val 

.042 

Lengt hs : Left Channel 
41.53 41.53 

1 

Right 
41. 53 

coeff con t r . 
.1 

Expan . 
. 3 

Permanent 
T 

RS: 15 . 762 

num= 286 
El ev Sta El ev sta Elev sta Elev 

1634 . 34 9131.67 1634.57 9139.66 1634 . 59 9173 . 76 1634.38 
1634 . 13 9194 . 78 1634 .04 9215.86 1633 . 43 9220.49 1633 . 32 
1632.86 9246 . 79 1632.85 9262.12 1632 . 95 9264.64 1632 . 98 

1633 9300 .06 1632 . 97 9310.71 1632 . 94 9313 . 28 1632 . 92 
1633 . 05 9345 . 74 1633 . 14 9353.47 1633 . 19 9371 . 3 1633 .11 
1633 . 13 9388.57 1632 . 97 9389 . 13 1632 . 96 9395 . 69 1632 . 95 

1632.9 9418 . 3 1632.9 9419. 27 1632 . 88 9420 . 65 1632 . 87 
1632 . 76 9432.52 1632.76 9443.45 1632.97 9445 . 99 1633 .02 
1633 . 31 9468.94 1633 . 31 9469 . 4 1633 . 31 9469 . 69 1633 . 31 
1633 . 46 9488 . 82 1633 . 5 9500.06 1633 . 35 9501.76 1633.34 

1632 . 8 9516.59 1632 . 25 9519 1632 .05 9519.94 1631.99 
1631.19 9532 . 6 1630.67 9538 . 26 1628 . 66 9541.27 1627 . 36 
1626 . 49 9547 . 74 1625 .01 9552 . 88 1624 . 86 9553 . 61 1624.79 
1623.78 9564 . 15 1624 .01 9564 . 67 1624.07 9565 . 74 1623.93 
1623 . 69 9567.97 1623 . 51 9571.2 1622 . 42 9571.37 1622.36 
1622 . 31 9572. 36 1621 . 57 9573 . 34 1620 . 9 9573 . 76 1620.85 
1620 . 48 9578.93 1620.65 9580.41 1620 . 86 9582 . 55 1621.62 
1624 . 62 9590 . 09 1624 . 84 9593 . 31 1625 . 13 9597 . 09 1625.45 
1625 . 48 9599.89 1625.33 9605. 12 1624 . 77 9607.04 1624.43 
1624 . 19 9610 . 11 1624 .04 9610.42 1624 .05 9612.21 1624 . 34 
1624 . 55 9616 . 26 1624.74 9617.81 1624 . 78 9618 . 51 1624 . 76 
1624 . 76 9621.05 1624.66 9622.58 1624 . 45 9628.45 1625 . 24 
162 5. 33 9633.91 1625 . 66 9636.55 1625 . 67 9641 . 66 1625 . 72 

1626.2 9664 . 7 1626 . 67 9672 . 48 1626 . 49 9678.76 1626 . 36 
1626 . 79 9691 . 76 1626.84 9695 . 92 1627 .04 9697.33 1627.11 
1627 . 69 9705.16 1627 . 73 9721.29 1628 . 32 9724 . 85 1628.33 
1628 . 37 9752.52 1628 . 47 9753 . 5 1628 . 47 97 54 . 35 1628 . 45 
1627 . 61 9770 . 23 1627 . 54 9772 . 23 1627 . 54 9773.28 1627 . 65 
1628 . 44 9786 . 74 1628 . 46 9789 1628 . 62 9791.05 1628.65 
1628 . 93 9807 . 26 1628 . 66 9808 . 77 1628.5 5 9813.09 1628 . 58 
1627.89 9821 . 41 1627 . 45 9822 .06 1627.45 9824 . 94 1627 . 67 

1627.7 9831 . 88 1626.87 9834 . 72 1625.89 9835 . 41 1625 . 74 
1626 . 22 9851.52 1626.49 9853 . 83 1626.63 9855.01 1626 . 7 
1627.26 9865.83 1627 . 45 9870 .19 1627 . 79 9871. 34 1627 . 89 
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sonoran_SC_Pre.rep 
9872 . 16 1627.97 9876 . 01 1628.35 9880.65 1628.84 9884.06 1629.22 9887 . 98 1629.79 
9891.98 1630 . 23 9898.1 1630.22 9901.33 1630.23 9901.63 1630.24 9903 . 35 1630.24 

9910 . 2 1630 . 19 9915 . 14 1630.32 9921.3 1630.42 9928.65 1629.82 9929.65 1629.75 
9930 . 47 1629 . 74 9934 1629.71 9937.93 1629.83 9939.43 1629.84 9943 . 15 1629 . 51 
9943 . 261629 . 501 9945 . 64 1629.31 9948.08 1628.82 9954.39 1627.47 9956.59 1627 . 4 
9959.57 1627 . 12 9962.65 1626 . 79 9964 . 66 1626 . 52 9967.31 1626.14 9974.21 1625.57 
9977 . 85 1624.78 9979.59 1624 .48 9982.61 1623.93 9985.22 1623.39 9987.1 1623 . 04 
9995.59 1622.39 9996.7 1622.31 9998.8 1622 . 28 10000 1622.2710010.67 1622 . 14 

10017 . 19 1622.2610023.24 1622 . 2910025 . 88 1622 . 3210033.03 1622.210040.91 1622 . 1 
10043.13 1622.1110052.51 1622.110055.95 1622 . 08 10056 . 2 1622 . 0810057.52 1622.07 
10066.97 1621.9710073.87 1621.9710074.19 1621.97 10074.8 1621.9510079.25 1621.86 
10079.47 1621.9710081.03 1622 . 6910081.43 1622.8910083.41 1624.0610086.02 1625.09 
10090.73 1627 . 0210092 . 23 1627 . 3810092.98 1627.4810095 . 25 1627.8810096 . 29 1627 . 99 
10097 . 28 1628.0110099 . 56 1628.1910100 . 97 1628 . 2910103 . 98 1628.48 10107.5 1628.36 
10111 . 26 1628.3110112 . 73 1628 . 1210119 . 53 1627 . 4310121 . 64 1627 . 1610122.47 1626.99 

10125.7 1626.1310126 . 06 1626.0510126 . 21 162610132 . 13 1624.0510132.72 1623.98 
10133.77 1624 .0310134.38 1624.1910137.37 1624.9910137 . 52 1625.0610137.71 1625 . 13 
10141.061626.128 10141.3 1626.210142 . 26 1626 . 4810145.42 1627.0410146.97 1627.33 
10148.47 1627.6310150 . 95 1627.9410154 . 31 1628.7310154 . 54 1628 . 7510157.74 1628.94 
10159 . 88 1628 . 9310162.92 1629 . 0510169 . 04 1629.0810177.74 1629.3310184.13 1629.54 
10196.32 1629 . 7810208.71 1629.9510226 . 23 1630.3110251.47 1631.0410259.97 1631.28 
10268.33 1631.4810281 . 18 1631.8110294.23 1631.9910302 . 39 1632 . 1410310 . 43 1632.24 
10323.61 1632 . 3810336 . 99 1632.4810344.82 1632.5610352.53 1632.5810366.04 1632 . 68 
10372 . 74 1632.75 

Manning's n values 
Sta n val Sta 

9102 . 38 . 059 9943.26 

num= 3 
n val sta 

.03910103 . 98 
n val 

. 042 

Bank Sta: Left Right Lengths : Left channel Right 
9943 . 2610103.98 38 . 22 38 . 22 38 . 22 

Ineffective Flow num= 1 
Sta L Sta R Elev Permanent 
10282 10350 1634 T 

CROSS SECTION 

RIVER: skunk creek 
REACH : sonoran crossing RS : 15.755 

INPUT 
Description: 
station Elevation 

sta Elev 
9106.41 1634.11 
9162 . 98 1634.12 
9209.55 1633.07 
9231.72 1632.6 
9267 . 53 1632.66 
9316.58 1632.57 
9350.57 1632.71 
9380.64 1632 . 42 
9422.78 1632.21 
9454.94 1632.95 
9485.95 1632.14 
9509.45 1631.01 
9524 . 47 1629.11 
9535.11 1624.92 
9547 . 12 1624.59 
9556.14 1623.23 
9566.52 1621.8 

9572.3 1620.35 
9584.4 1624.12 

9589.14 1624 . 58 
9595.69 1624 .09 
9602.76 1623.82 
9608.58 1624.8 
9613 . 57 1624.7 

9627 . 4 1625.45 
9658 . 69 1626.07 
9708 . 06 1627.06 
9723 . 16 1627.17 
9750 . 01 1627.93 
9759.81 1627 . 74 
9778 . 98 1627 . 29 
9796.23 1626 . 82 
9811. 54 1625 . 77 
9829 . 27 1626 . 31 

Data 
sta 

9124 . 03 
9168 . 08 
9210.51 
9252.31 
9267.73 
9337.75 
9360.78 
9386.22 
9423.87 
9460 . 54 
9486.33 
9510 . 94 
9525 . 44 
9536.16 
9550 .03 
9557 . 84 
9566.82 
9572.69 
9584 . 46 
9589.38 
9598 . 75 
9604 . 34 

9609 . 5 
9617 . 51 
9630.16 
9668 . 79 
9708 . 41 
9727 . 02 
9750 . 96 
9763 . 37 
9780.81 
9800.51 
9812 . 32 
9830.21 

num= 
Elev 

1634 . 18 
1634 

1633.05 
1632.59 
1632 . 66 
1632 . 68 
1632.56 
1632.35 
1632 . 24 
1632.97 
1632 .13 
1630.92 

1628.7 
1624 . 6 

1624.74 
1622.82 
1621.65 
1620.39 
1624 . 14 
1624.61 
1623. 53 
1624 . 22 
1624 . 77 
1625 . 32 

1625 . 6 
1625 . 9 

1627 . 06 
1627.2 
1627 . 9 

1627.66 
1627.25 
1626.55 
1625 . 73 
1626.45 

277 
Sta Elev 

9127.25 1634.19 
9168 . 43 1634 
9211 . 16 1633.04 
9252 . 64 1632.59 
9289 . 29 1632 . 64 
9337.79 1632.68 

9367 1632.51 
9404 . OS 1631.94 
9429.84 1632.33 
9463.49 1632 . 87 

9498 . 3 1631.47 
9516.66 1630.46 
9527 . 05 1627.98 
9536.32 1624.55 
9550.57 1624.61 
9562.48 1622.83 
9566 . 99 1621.57 
9575 . 35 1620.6 
9584 . 48 1624.15 
9589.69 1624 . 59 
9600 . 46 1623.26 
9606.19 1624.58 
9610.69 1624 . 71 
9617 . 57 1625 . 34 
9633 .05 1625.67 

9675.5 1626.29 
9708.49 1627.07 
9742.72 1627 . 64 
9754.43 1627.96 
9765 . 32 1627. 75 

9782 .4 1627 . 19 
9802 . 99 1626 . 42 
9815.72 1625.43 
9831.66 1626.52 

Sta 
9152 . 65 
9176 . 29 
9218 . 15 
9258 . 17 
9295.07 
933 7. 84 
9379.51 
9406 . 22 
9434 . 04 
9465 . 47 
9502.87 

9520.3 
9529 . 88 
9536 . 55 
9552 . 84 
9563.85 
9568 . 62 
9577.07 
9584 . 51 

9593 . 8 
9600 . 71 
9607 . 34 
9611 . 64 
9617 . 74 
9642 . 81 
9678.02 
9708 . 79 
9746 . 28 
9758 . 21 
9768.94 
9788.42 
9804.69 
9816 . 72 
9836.14 
Page 10 

coeff contr. Expan. 
.1 . 3 

Elev sta 
1634.1 9162.41 

1633.92 9206.81 
1632 . 91 9220 . 21 
1632.62 9267 . 38 
1632.63 9295.65 
1632.68 9349 . 03 
1632.44 9380 . 26 

1631.9 9412 . 05 
1632.37 9440 . 91 
1632 . 84 9466.52 
1631.24 9507 . 08 
1630 . 16 9521.04 
1626.67 9530 . 84 
1624.55 9545 . 1 
1623.98 9554 . 09 
1622.87 9565 . 65 

1620 . 5 9571.25 
1621.37 9578 . 41 
1624.15 9585 . 02 
1624.37 9594 . 4 
1623.22 9600 . 79 
1624.65 9608 . 32 
1624.67 9613.12 
1625.33 9621.71 
1625.92 9653 .02 

1626.4 9681.32 
1627 . 07 9721.12 
1627.67 9747.08 
1627 . 81 9759 . 38 
1627 . 73 9770 . 21 
1627 . 02 9793 . 64 
1626 . 38 9805 .17 
1625 . 49 9824.39 
1626 . 79 9837.34 

El ev 
1634 . 12 
1633.15 
1632 . 87 
1632.66 
1632 . 63 
1632.73 
1632 . 43 
1632 . 01 
1632.54 
1632.82 

1631.1 
1630 . 11 
1626.17 
1624.41 
1623.66 
1622.19 

1620.4 
1621. 86 

1624.2 
1624.33 
1623.24 
1624.79 
1624.69 
1625.24 
1626 . 17 
1626.59 
1627.19 
1627.64 
1627.76 
1627.69 
1626.88 
1626.34 
1625.92 
1626.88 



• 

• 

• 

sonoran_SC_Pre.rep 
9837.72 1626.88 9838.52 1627 .09 9843.87 1628.42 9850.62 1630 .07 9850.86 1630 . 13 
9851 . 35 1630.25 9853.26 1630.27 9864.83 1630 . 39 9866 . 23 1630.47 9867.98 1630 . 49 
9878.11 1630.66 9888.25 1630.1 9889.04 1630.06 9889.18 1630 .05 9890.36 1630 .04 
9903.99 1629.86 9914.48 1629 .71 9916.27 1629 . 66 9918 . 11 1629 .69 9923.84 1629.76 
9926.61 1629.78 9931.23 1629.79 9932.53 1629.83 9940 . 09 1629.36 9942.37 1629.24 
9946.01 1628.84 9948.72 1628.15 9951.14 1627 . 84 9953 . 72 1627.69 9956.3 1627.46 
9957 . 93 1627.33 9959.8 1627 . 09 9963.21 1626.6 9966.08 1626.12 9969.32 1625.88 
9970 . 75 1625 . 83 9972.37 1625 . 42 9975 . 61 1624.9 9976.61 1624.74 9978.28 1624.31 
9981 . 13 1623.69 9982.76 1623 . 27 9984.8 1622.72 9988.98 1622.54 9992.81 1622.42 

10000 1622.310004.03 1622 . 2310008.23 1622.1710016.59 1622.0910017.32 1622.1 
10019.07 1622.1110035 . 23 1622.0510035.63 1622.0410036.65 1622.0210048 . 57 1621.75 
10054.47 1621.6410057 . 04 1621.9210059.12 1622.0610061.24 1621.9610063.09 1621 . 86 
10064.87 1621.8210066.51 1621.710068 .91 1621 .3510069.58 1621.2610072.99 1621.17 
10075.54 1621.0510078 . 89 1621.2610080 .95 1621.3310082.35 1621.54 10084.6 1621.9 
10086.69 1622.410089.92 1623.25 10090 . 5 1623.4310096.641625 . 60710096.93 1625 . 71 
10100.24 1626.9110101.44 1627 .0610102 . 87 1627.1510103.72 1627 . 2610108.68 1627 . 82 
10109 . 76 1627.8810112 . 33 1628.110125.23 1628.8410129.19 1629.0310129 . 56 1629.02 
10129 . 69 1629.0210130.27 1629.0310143 . 37 1629.2210144.96 1629.2410161 . 72 1629.35 
10179.72 1629.5710186 . 34 1629.6210193.07 1629 . 7710207 . 56 1630.0510221 . 82 1630 . 41 
10228.77 1630.5910235.84 1630 . 7610263.91 1631 . 52 10271.2 1631.7 10278 . 6 1631.76 
10292 . 41 1631.9210306.01 1632.0110313.63 1632 . 0110321.36 1632.0810348.11 1632.31 
10356 . 05 1632.4 10363.5 1632.51 

Mann ing 's n values 
sta n val Sta 

9106 . 41 .059 9946 . 01 

Bank Sta : Left Right 
9946.0110129.19 

CROSS SECTION 

RIVER: skunk creek 

num= 3 
n val sta 

.03910129 .19 
n val 

.042 

Lengths: Left channel Right 
89.41 89.41 89.41 

REACH: Sonoran Crossing RS: 15.738 

INPUT 
Description: 
Station Elevation Data num= 249 

coeff contr. Expan. 
.1 .3 

sta Elev sta Elev Sta Elev Sta Elev Sta Elev 
9064.16 1633.11 9088 . 82 163 3.09 9103.88 1633.01 9104.03 1633.01 9113.39 1633 .05 
9117.04 1632.94 9122 . 79 1632.96 9145.99 1632.7 9146 . 88 1632.69 9188.09 1632 . 25 
9188.75 1632 . 24 9190.18 1632.22 9205.73 1631.96 9214.88 1631.93 9228 . 05 1631.92 
9230.19 1631.92 9232.4 1631.92 9252.5 1631.92 9272 . 28 1631.91 9274.49 1631 . 91 
9275.15 1631.91 9276.78 1631 . 91 9282.96 1631 . 91 9304.93 1631 . 67 9314.38 1631.55 
9316.14 1631.5 9317.93 1631.46 9356.48 1630 . 48 9358.51 1630.39 9359 . 77 1630 . 37 
9369 . 52 1630.32 9380.31 1630.27 9383.43 1630 . 32 9395.25 1630.57 9398.05 1630.54 
9402.05 1630.54 9415 . 47 1630.17 9419 . 1 1630 . 05 9420 . 62 1630 9421.42 1629.95 

9422.3 1629 . 91 9424 . 01 1629.83 9431.2 1629.61 9435.85 1629.33 9440.62 1629 . 16 
9442.84 1628.95 9445 . 15 1628.7 9451 . 79 1628.02 9455.64 1627.73 9462 . 91 1627.09 

9463.9 1627 9469 . 96 1626 . 69 9477.87 1626.36 9478.8 1626.33 9485.11 1625.98 
9486.41 1625 . 78 9487.73 1625.65 9491.79 1625.14 9495.58 1624.69 9496 . 34 1624.59 
9499.21 1624.59 9511.41 1624.5 9511.52 1624.5 9511 . 87 1624.54 9513 . 58 1624.59 
9517.72 1624 . 19 9518.31 1624 . 1 9520 . 69 1624 9520.97 1623 . 99 9521.13 1623.98 
9524.86 1623.72 9525.73 1623 . 67 9526.37 1623.68 9526.69 1623 . 68 9527.25 1623.69 
9529 . 94 1623.71 9534.6 1623 . 6 9534.75 1623.6 9534.91 1623 . 6 9536.84 1623 . 36 
9540 . 83 1622 . 53 9543 . 63 1621 . 9 9544.23 1621.74 9548.48 1620 . 56 9549.34 1620.28 
9549 . 68 1620.1 9550.87 1619.39 9551.88 1619 .24 9552.75 1619 . 14 9554.15 1619.31 
9555 .2 5 1619 .49 9556 . 76 1619.98 9558 . 26 1620.55 9559.98 1621 . 36 9563.16 1622.75 

9566.3 1623.15 9567 . 23 1623.2 9568 . 88 1622.59 9570.14 1622 . 12 9570 . 59 1622.01 
9571.42 1621.83 9573 . 12 1622.29 9574.68 1622.8 9578.91 1624 . 19 9579.3 1624 . 34 
9579.71 1624.34 9583 . 39 1624.38 9584.88 1624.28 9585.2 1624.27 9586.04 1624.27 

9589 . 6 1624.36 9595 . 18 1624 . 53 9598.95 1624.61 9605.74 1624 . 84 9610.33 1624.98 
9616.35 1625 . 24 9624.66 1625.5 9635.16 1625.56 9641.03 1625 . 63 9644 . 52 1625 . 68 
9656 . 43 1625.79 9658.75 1625 . 84 9668 .41 1626 . 12 9678 . 93 1626 . 24 9687.48 1626.35 
9697 . 52 1626.36 9701.2 1626 . 37 9712.85 1626 . 26 9715 . 39 1626 . 21 9716 . 95 1626 . 19 
9724 . 94 1626 .09 9737 . 16 1625.44 9738.04 1625 . 38 9738.07 1625.38 9745.09 1625.03 
9746 . 35 1624.94 9751 . 58 1625 . 12 9756 . 26 1625 . 48 9763 . 81 1626 .09 9767.15 1626 . 74 
9771 . 59 1627.62 9773 . 99 1627.69 9785 . 63 1628 9787.51 1628.05 9791.77 1628 .19 
9798.43 1628.38 9800 . 84 1628.5 9816.68 1629 . 15 9819.27 1629 . 26 9820 . 19 1629.28 
9831.13 1629.41 9836.51 1629.6 9841 . 52 1628.99 9844.39 1628.75 9847 . 25 1628 . 53 
9850.99 1628.33 9859 . 6 1628.54 9865.46 1628.63 9878 . 5 1628.49 9880.21 1628.49 
9880.51 1628 . 49 9882.43 1628.5 9898 . 13 1628.6 9905.99 1628.57 9907.33 1628.57 
9907 . 67 1628 . 57 9908.3 1628 . 58 9915.97 1628 . 72 9919.89 1628 . 7 9928.27 1628.68 
9936 . 02 1627.81 9936.9 1627 . 73 9937.61 1627.71 9939.84 1627.69 9944 . 89 1627.65 
9946.71 1627.57 9948.83 1627.54 9954.57 1627 . 32 9961.92 1626.4 9962 . 19 1626 . 37 
9963.07 1626.29 9976.83 1625.04 9980.04 1623 . 81 9981 . 28 1623.27 9982.67 1622.67 

9983 .9 1622 . 11 9984 . 42 1621.94 9987 . 14 1621.24 9995.25 1621.28 9998.77 1621 . 45 
10000 1621.4410011.84 1621.3410017 . 17 1621.2910017.69 1621 . 2810034 . 77 1621 . 13 
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sonoran_SC_Pre.rep 
10035.54 1621.1310036.95 1621 . 1310045 . 61 1621.1610050 . 81 1621.03 10055 . 2 1620.76 
10061 . 23 1619.3210061.76 1619.1710062.14 1619.0610063 . 81 1618.5910064 . 57 1618 . 37 
10067 . 74 1617.5910068.21 1617 .49 10073 . 6 1617 . 5410075.57 1617 . 5210076.45 1617.66 
10078.81 1618 .08 10080.1 1619.1810082.38 1621 .0510084.28 1621 . 7310085.93 1622.35 
10089.68 1623 . 9810090 . 45 1624 . 410092 . 06 1625 .05 10098 . 4 1627.15 10102.1 1627.91 
10102 . 81 1628 .0410103.61 1628 .0710109 . 29 1628 . 4710116.35 1628 . 5710120 . 19 1628.67 
10121.18 1628.7 10130.4 1628.9710156 . 36 1629.34 10164 . 7 1629.510173 . 17 1629.71 
10198 . 45 1630.3610215.93 1630 . 7610228 . 34 1631.0210240 . 55 1631.0510249 . 55 1631.11 
10258 . 69 1631 . 1510282 . 65 1631.1810291.98 1631 .2 310301.45 1631.310313 . 19 1631.47 
10324 . 75 1631 . 6110334 . 41 1631 . 7310344.21 1631 . 8410355.62 1632.0410366 . 85 1632.08 
10376 . 83 1632 . 1510386.98 1632.1110398.05 1632 .06 10400 1632.07 

Manning's n values 
Sta n val Sta 

9064.16 .059 9928 .2 7 

num= 3 
n val sta 

.03910109 . 29 
n val 

. 042 

Bank Sta: Left Right Lengths: Left channel Right coeff contr . 
.1 

Expan . 
. 3 9928.2710109.29 16.94 16 . 94 16 . 94 

Ineffective Flow num= 1 
Sta L Sta R Elev Permanent 

9050 9460 1633 T 

CROSS SECTION 

RIVER: skunk creek 
REACH : sonoran crossing RS : 15 . 735 

INPUT 
Description : 
Station Elevation Data 

Sta Elev Sta 
9064 . 16 1632 . 86 9067 . 24 
9101 . 09 1632.79 9115 .3 2 
9167 . 76 1632.28 9182 . 47 
9244 . 91 1631 . 81 9248 . 46 
9287 . 65 1631 . 73 9288 .72 
9336 . 15 1630 . 63 9337 . 81 
9373 . 83 1629 . 75 9376.46 
9392.87 1630 . 16 9406 . 83 
9425 . 06 1629 .2 9427.52 
9435.71 1628 . 01 9440 .71 

9465 .2 1626.21 9467 
9484.64 1624 . 81 9485 . 81 
9503 . 87 1624.21 9506 . 96 
9519 . 54 1623 . 73 9519 . 73 
9526.32 1623 . 72 9528 . 85 
9532 . 29 1624 . 27 9533 .2 2 

9537.7 1622 . 34 9539 . 03 
9542 . 63 1620.08 9543.21 
9546 . 02 1619.12 9547.15 
9550.41 1619.69 9552.75 
9559.89 1623 9563.06 
9566 . 43 1622.09 9567.36 
9571 . 67 1624.61 9575 . 72 
9580 . 15 1623.88 9582 . 9 
9588 . 26 1624.76 9590 . 68 

9597 . 8 1624 . 54 9609 . 84 
9631 . 47 1625 . 57 9635 . 94 
9672 . 77 1626 .18 9673 . 84 
9691.89 1626 . 15 9709.96 
9726.01 1625.18 9729 . 45 
9750 . 45 1625 . 82 9757.34 
9777.94 1627 . 6 9788.39 
9810.89 1628 . 86 9825 . 23 
9842.01 1628.42 9842 .49 
9860 . 64 1627 . 93 9866.66 
9891.54 1628.34 9895.2 
9914.51 1628 . 6 9916.03 
9933 . 58 1628 . 14 9937.53 
9955 . 33 1627.31 9958 . 71 
9975 . 75 1624 . 88 9976 . 18 
9984.49 1621.7 9987 . 56 

10004.01 1621.3110009.64 
10034 . 86 1621.0410036.93 

10059.9 1619.1110059 . 93 
10060 . 4 161910062 . 98 

10069 . 65 1617 . 6510071 . 43 
10076.34 1618 . 0210076.59 

num= 273 
Elev Sta Elev Sta Elev Sta Elev 

1632 . 85 9072.78 1632 . 85 9083.13 1632 . 87 9089 . 99 1632.88 
1632 . 85 9120 . 65 1632.87 9125 .66 1632.81 9159 . 38 1632 . 36 
1631 . 88 9189 . 26 1631 . 81 9204 . 13 1631.78 9209.86 1631 . 77 
1631 . 81 9251.95 1631 . 81 9279.26 1631 . 91 9280 .08 1631 . 91 

1631 . 7 9294.05 1631 . 63 9312 . 1 1631 . 18 9330.43 1630 . 78 
1630 . 56 9351.79 1630 . 08 9359 . 17 1629 . 92 9368.44 1629 . 86 
1629 .79 9377 . 6 1629.83 9383 . 84 1630 . 07 9392 . 39 1630.16 
1629 . 77 9414.43 1629.53 9417 . 8 1629.42 9423.5 1629.25 
1628 . 96 9432 . 5 1628 . 39 9434 .37 1628.15 9434.82 1628 . 11 
1627 . 58 9443 . 9 1627.3 9456 . 44 1626 . 67 9459.71 1626 . 5 
1626 . 12 9478 . 64 1625 . 55 9479 .38 1625. 54 9481 . 34 1625.26 
1624 . 74 9488 . 38 1624 . 59 9489 . 85 1624 . 48 9500.56 1624 . 25 
1624 .24 9510 . 61 1624 .2 3 9514 .72 1624.24 9516.88 1624 . 05 
1623 . 72 9520.19 1623 . 7 95 23.43 1623 . 6 9523 . 46 1623 . 6 

1624 . 2 9529.73 1624.39 9530 . 45 1624.37 9531.19 1624.36 
1624.06 9535.2 1623.44 9535 . 92 1623.2 9536.13 1623 . 12 
1621 . 79 9542 .06 1620.26 9542.22 1620 . 17 9542.38 1620.15 
1619 . 99 9544 . 64 1619.73 9544 . 67 1619 . 72 9545.61 1619 .25 
1618 . 95 9547 . 75 1618.87 9550 . 4 1619 . 68 9550 . 4 1619 . 69 
1620 . 56 9553 . 76 1620 . 97 9555 . 69 1622 . 02 9558.39 1622.72 
1622.19 9564 . 11 1621 . 88 9564 . 25 1621 . 83 9565.29 1621.56 
1622 . 52 9568 .46 1623.19 9569 . 15 1623 . 58 9569.6 1623.76 
1624 . 32 9576.89 1624 . 31 9580 .01 1623 . 87 9580.03 1623.87 
1624.07 9585.02 1624 . 42 9586 . 84 1624 . 72 9587.4 1624 . 74 
1624 . 86 9592 . 93 1624 . 94 9594.68 1624 .7 5 9597.22 1624 . 5 
1624.98 9619 . 8 1625.46 9629 .5 3 1625 . 55 9630 . 54 1625 . 55 
1625 . 58 9640.18 1625 . 64 9654 . 54 1625.54 9672.06 1626.15 
1626.22 9691 . 62 1626.16 9691 . 82 1626 . 15 9691.85 1626.15 
1625 . 88 9715 . 04 1625.68 9715.16 1625 . 67 9715.33 1625.67 
1625.08 9734.19 1624 . 96 9736 . 17 1625 .06 9749 . 3 1625.69 
1626 . 86 9757 . 86 1626.94 9761 .2 2 1627 . 22 9771.08 1627 . 55 

1627 . 9 9798 . 89 1628.36 9800.48 1628 . 4 9801.11 1628.43 
1628.89 9833.19 1629 . 04 9834.75 1629 .03 9836.94 1628.85 
1628.37 9843 . 51 1628.25 9846.38 1627 . 97 9853.37 1628 
1628 .08 9875 . 84 1628.18 9882.65 1628.24 9886 . 04 1628.29 
1628.38 9903.72 1628.45 9905 . 94 1628.48 9914 . 22 1628.6 

1628 . 6 9924.69 1628.63 9928.05 1628.6 9929 . 35 1628.59 
1627 . 72 9940 . 37 1627 . 59 9948 . 3 1627 . 28 9953.6 1627 . 27 
1626 . 87 9961 . 7 1626 . 36 9968 . 8 1625.6 9975 . 15 1624 . 93 
1624.75 9981.04 1623 . 24 9982.01 1622.77 9983.87 1621 . 92 
1620 . 81 9992 . 6 1621.03 9998.63 1621 .3 6 10000 1621.35 
1621 . 18 10014.5 1621 . 110017.69 1621.03 10031 . 3 1621 . 03 
1620 . 9510045.58 1620.8210051.95 1620.2810053 . 92 1620 .22 
1619 . 1110059 . 95 1619 . 110059.96 1619.110059.99 1619.09 
1618 . 3910063 .09 1618 . 37 10063 . 2 1618.3410063.89 1618 . 12 
1617.5210072.38 1617.4910075 . 41 1617 . 8210076 . 24 1617.9 
1618 . 2610078 . 73 1620 . 3810080 . 91 1621.4410082.35 1622.11 
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10085.4 1623 . 8710085 . 82 
10096 . 75 1627 . 9410097.02 
10110.17 1628.3510116.83 
10142 . 91 1629.1210160 . 65 
10220 . 22 1630.8610228.43 

10271 . 2 1631.2210287 . 94 
10330 . 37 1631.6810346 . 52 
10388 . 62 1631.9810399 .48 

Manning's n values 
Sta n val Sta 

9064.16 .059 9933.58 

sonoran_SC_Pre.rep 
1624.1 10087.6 1624 . 8410092 . 76 1627 .0510094 . 63 1627 . 45 

162810101 . 78 1628 . 2310104 . 33 1628 . 310107 . 231628.325 
1628 . 4610132 . 74 1628 . 8610136.03 1628.9310136 . 44 1628.94 
1629 . 4610178.12 1629.8810181.87 1629.9810185.67 1630 .07 
1630 . 9710245.51 1631.0810262.32 1631.1510266 . 72 1631.17 
1631 . 3110304 . 42 1631 . 4210309.15 1631.4410313 . 96 1631.47 
1631.8510351 . 58 1631.910356.72 1631 . 9310372 . 79 1632.05 
1632 . 03 10400 1632.03 

num= 3 
n val sta 

.03910097 .02 
n val 

. 042 

Bank Sta : Left Right Lengths: Left Channel Right coeff contr . Expan . 
9933 . 5810097.02 26 . 26 26.26 26.26 

Ineffective Flow num= 1 
sta L Sta R Elev Permanent 

9100 9450 1633 T 

CROSS SECTION 

RIVER : Skunk Creek 
REACH: Sonoran Crossing RS: 15 . 730 

INPUT 
Description: 
Station Elevation Data num= 271 

.1 . 3 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9064.16 1632.57 9072.47 1632 . 58 9093 . 23 1632.61 9093 . 51 1632.61 9093.7 1632 . 61 
9094 . 12 1632.61 9114 . 89 1632 . 35 9136 1632 . 24 9136 . 21 1632.24 9145.19 1632.03 
9149.91 1631.91 9177.31 1631.63 9178 . 31 1631 . 62 9178.53 1631 . 62 9178.76 1631 . 62 
9199.75 1631.51 9220.41 1631 . 54 9220 . 96 1631.54 9221.52 1631 . 54 9262.51 1631 . 53 
9263.85 1631.52 9272 . 34 1631.49 9276.67 1631 . 4 9303.19 1630 . 74 9304 . 61 1630 . 71 
9306 . 49 1630.66 9307 . 04 1630.64 9307.81 1630.61 9311 . 1 1630.48 9339 . 25 1629 . 46 
9343 . 14 1629.37 9347 . 93 1629 . 26 9349.33 1629 . 22 9351.65 1629.21 9360.9 1629.33 

9367.6 1629.2 9370.9 1629 . 22 9383.01 1628 . 76 9385 . 77 1628.7 9387.35 1628 . 66 
9387 . 75 1628 . 64 9391.98 1628.5 9394 . 25 1628.42 9406.48 1628 9408 . 89 1627.9 
9415.17 1627.46 9417 . 24 1627 .44 9421.43 1627.31 9433.53 1627 . 03 9435 .03 1627.04 
9447.77 1626.58 9451.27 1626.35 9455 . 42 1626 . 04 9466 . 83 1625.22 9472.52 1624.74 
9472.67 1624 . 74 9472.87 1624.73 9479 . 22 1624.41 9492 . 81 1623.79 9495.84 1623 . 84 

9504 . 9 1624 9513.37 1623.75 9518.96 1623.4 9519.03 1623.4 9519 .07 1623.39 
9519 . 1 1623 . 39 9519 . 26 1623.39 9524.1 1623 . 15 9527.75 1622 . 88 9529 . 21 1622 . 99 

9529.56 1623 .07 9530.65 1622 . 59 9535.22 1621.36 9537.91 1620 . 26 9538 . 98 1619.89 
9540.17 1619 . 31 9540 . 26 1619.26 9540.34 1619.24 9541 . 07 1618 . 98 9541 . 76 1618 . 74 
9541 . 97 1618 . 78 9545 . 73 1619 . 54 9546 .01 1619 . 61 9546 . 53 1619.69 9547 . 71 1619.89 

9548.3 1619 . 88 9549 . 83 1619.85 9549 . 98 1619 . 89 9551.61 1620 . 31 9553.22 1620 . 94 
9553 .41 1621.04 9556 . 13 1621 . 74 9556.17 1621 . 75 9556 . 2 1621 . 77 9558 .04 1622.41 
9559.08 1622 . 66 9560.41 1622.97 9562 . 34 1623.35 9563 . 84 1623.36 9564 . 48 1623 . 3 

9565 . 9 1623.04 9566 . 93 1622 . 98 9569 . 37 1622.9 9570 . 52 1622.84 9572 . 11 1623.29 
9574 . 06 1623 . 72 9576 .41 162 3. 92 9579 . 97 1623.99 9583.95 1624.23 9584.17 1624 . 24 
9584 . 29 1624 . 22 9588.53 1623.57 9594.82 1624.09 9601.34 1624.47 9602.47 1624.53 
9603 . 29 1624.54 9607.93 1624.76 9608 . 59 1624 . 8 9613 . 22 1624.66 9613 . 29 1624.65 
9613.42 1624.65 9614 1624.7 9616.91 1624.98 9617.76 1625 .02 9620 . 91 1625.19 
9628 . 26 1625 . 19 9639 . 65 1625.42 9646 . 54 1625.56 9648.23 1625 . 6 9657 . 38 1625.87 
9665.96 1626.01 9672 . 81 1625 . 88 9675 . 17 1625.8 9677 . 68 1625.78 9681.53 1625 . 76 
9687 .01 1625.73 9687 . 14 1625.73 9704 . 2 1625 9704 . 39 1624 . 99 9712 .04 1625.1 
9715 . 28 1625 . 06 9723.5 1625.18 9727 . 93 1625.3 9728 . 12 1625 . 33 9731.3 1625.71 
9734.39 1626 . 18 9738.86 1626 . 42 9745 . 2 1626 . 73 9746 . 76 1626 . 8 9748.77 1626.91 
9759 . 35 1627 . 2 9764.67 1627 . 33 9769 . 29 1627 . 36 9769.69 1627 . 37 9777 . 34 1627.48 
9781.99 1627 . 58 9797.71 1627.92 9803 . 36 1628 . 2 9803.47 1628 . 21 9804 . 24 1628.29 
9810 . 93 1628 . 92 9811.42 1628 . 96 9814 . 95 1629 . 21 9818.04 1629.22 9818 . 98 1629.23 
9823 . 11 1629.3 9826 . 12 1629 . 25 9832 . 62 1628 . 8 9834.82 1628.56 9839.25 1627 . 87 
9839 .44 1627.84 9839 . 48 1627 . 83 9840 . 92 1627 . 53 9845 . 47 1627.51 9854 . 74 1627.29 
9856.44 1627 . 3 9867.96 1627.45 9868 . 31 1627.45 9868 . 55 1627.46 9881 . 65 1627.79 
9882.15 1627 . 86 9882.91 1627.93 9886.05 1628 . 03 9898 . 24 1628 . 38 9899 . 19 1628 . 41 
9913 . 28 1628 . 58 9913 . 38 1628.58 9913.51 1628.58 9930 . 82 1628 . 23 9932.16 1628 . 1 
9934.69 1627 . 89 9941 . 67 1627 . 37 9944 . 17 1627 . 27 9951 . 44 1626.7 9952 . 37 1626 . 69 
9953.35 1626 . 61 9957.24 1626.38 9957 . 5 1626 . 35 9959 . 84 1626 . 22 9968 . 24 1625 . 76 
9971 . 76 1625.52 9973 . 15 1625.01 9977.79 1623 . 28 9981 . 24 1621.93 9981 . 66 1621.79 
9982 . 25 1621.65 9986.05 1620 . 69 9986 . 13 1620 . 67 9996 . 94 1620.94 9998.02 1620.96 
9998.26 1620.96 9999 . 19 1620 . 95 9999 . 98 1620 . 9410015.86 1620 . 710021.03 1620 . 73 

10026 . 58 1620.7110031.21 1620 . 5310031 . 76 1620.4910034 . 38 1620.64 10036.6 1620.71 
10044.46 1620.3810050 . 64 1619 . 7410050 . 92 1619 . 7110051.94 1619.26 10053.5 1618.57 
10053.75 1618 . 47 10053.9 1618 .4110055.95 1617 . 610058 . 65 1617.5710065 . 87 1617.55 
10067.36 1617 . 6810069.92 1617 . 910072 . 02 1619 . 610072 .04 1619.6210076.07 1622 

10077.8 1622 . 5810080 .06 1623.41 10084.5 1625.7810085.05 1626 . 1 10085.4 1626 . 17 
10089.83 1627 . 3910090.67 1627 . 4610093.69 1627 . 7110095.43 1627 . 910096 . 541627 . 979 
10098 . 08 1628.09 10108 . 3 1628 . 1710112 . 26 1628 . 12 10117.7 1628 . 3310146.58 1629 . 15 
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10154.37 1629 . 4110162 . 28 
10205.05 1630 . 5310230 . 78 
10281.65 1631 . 3510290.57 
10333.33 1631.68 10345.3 

10400 1631.88 

Manning's n values 
Sta n val Sta 

9064.16 .059 9941 . 67 

sonoran_sc_Pre.rep 
1629.6110175.59 1629.9410188 . 68 1630.26 10196.8 1630.45 
1630.8910247.81 1631.0810260.44 1631 . 1310272.88 1631 . 28 
1631.4610302.87 1631.5210314 .98 1631 . 5910324.08 1631 . 62 
1631.8110357.08 1631.8610376 . 09 1631 . 7610399 . 17 1631 . 87 

num= 3 
n val Sta 

. 03910090.67 
n val 

. 042 

Bank Sta : Left Right Lengths: Left channel Right coeff cont r. Ex pan . 
9941.6710090 . 67 29.77 29.77 29.77 .1 . 3 

Ineffective Flow num= 1 
Sta L sta R Elev Permanent 

9018 9435 1633 T 

CROSS SECTION 

RIVER: skunk creek 
REACH: sonoran crossing RS: 15.724 

INPUT 
Desc ri pti on: 
Station Elevation Data 

Sta Elev Sta 
9064.16 1632.2 9066.92 
9101.94 1631.68 9104.76 
9150.24 1631 . 47 9157.99 
9213 . 88 1631.24 9226.8 
9261.53 1631 .08 9270.26 
9316 . 92 1629.55 9317.41 
9336 . 16 1629.01 9341.77 

9362 . 6 1628.06 9362.75 
9375 . 8 1627.16 9385 . 7 

9419 . 14 1626.74 9419.44 
9447 . 51 1625 . 5 9452.44 
9475.49 1624.29 9478.41 
9487.17 1623.88 9491.57 

9503 . 7 1622.83 9505.11 
9514.58 1622.67 9516.72 
9524.63 1622 . 53 9525.31 
9534 . 21 1619.91 9534.93 
9538.71 1618.74 9540.86 
9546.48 1620.95 9548.28 
9554.62 1621 9555 . 18 
9560.45 1621.63 9564 . 26 
9570.05 1622.78 9573.14 
9588.94 1623.96 9589.61 
9611.21 1624 . 49 9611.75 
9641 . 58 1624 .87 9644.38 
9675.41 1625 .05 9683.46 
9709 . 24 1625. 26 9709.78 
9726 . 28 1626.41 9729 . 04 
9761.14 1627.16 9778 . 93 
9806.24 1627.72 9808.51 
9833.13 1627.46 9841 . 35 
9858.85 1627.25 9867 . 59 
9876 . 99 1628 . 12 9879 . 21 
9885.88 1628.09 9894 . 15 
9914.27 1628.16 9914.53 
9934.82 1628.02 9943 .1 
9958.68 1625.95 9966 . 32 
9976.05 1622.78 9976 . 07 
9984.93 1620.2 9992 .45 

10014.63 1620.5510016 . 06 
10031 . 61 1619.9210034.96 
10044.97 1620.0810045 .08 

10050 1617 .4110050 .27 
10065 .63 1617.6410066.63 
10071.42 162310075.29 
10079.06 1625.5610080 .93 
10085.74 1626.7210088.41 
10103.22 1627.7110104.65 
10147.29 1629 .410152 . 97 
10195.06 1630.4810227 .04 
10274.57 1631 . 2410279.26 
10321 . 36 1631 . 6310355.33 

num= 260 
Ele v Sta Elev Sta Elev Sta 

1632.17 9077 . 12 1632.03 9089.75 1631.89 9098 
1631 . 68 9105.67 1631.68 9131.06 1631.57 9142 . 6 
1631.44 9171.45 1631.33 9184.7 1631.25 9200 . 76 
1631.23 9232 . 7 1631.24 9243.52 1631.17 9260.11 
1630 . 83 9286.28 1630.36 9309.34 1629.78 9315.24 
1629.54 9325.22 1629.37 9332.68 1629 . 23 9334 . 3 
1628.63 9350.29 1628.36 9350.41 1628.36 9350.53 
1628 . 04 9363.33 1627 . 99 9364.74 1627.9 9372.01 
1627 . 12 9386.44 1627 . 12 9389.34 1627.08 9406.84 
1626 . 73 9427.76 1626 . 24 9435.68 1625.95 9441.35 
1625.16 9452.49 1625.16 9474.51 1624.34 9474 . 82 
1624 . 09 9480.52 1623.92 9484.13 1623 . 91 9486.31 

1623 .7 9495.65 1623 .45 9496.82 1623.42 9499.68 
1622 . 76 9505.96 1622 .74 9509.81 1622.35 9512 . 16 
1622.85 9518.01 1622.79 9520.91 1622.71 9521.94 
1622.34 9527.33 1621 .97 9530.82 1620.91 9532.12 
1619.69 9535.85 1619.36 9536 . 19 1619.26 9537.82 
1619 . 39 9541.13 1619.44 9541 . 5 1619.57 9543.93 
1621.15 9549.35 1621.15 9550 . 45 1621.13 9553.69 

1621 9557.31 1621.16 9558 . 6 1621 . 34 9559 . 7 
1622.16 9567 1622 . 5 9567.86 1622.64 9569 . 26 
1623.02 9576 1623.26 9577 . 69 1623 . 32 9578.78 

1624 9598 . 9 1624 . 28 9601 . 44 1624 . 3 9610.38 
1624 . 51 9620.19 1624.41 9622.53 1624 . 46 9641.08 
1624.93 9657.45 1625.25 9666.56 1625 . 27 9667 . 94 
1624.82 9683.52 1624.83 9684 . 71 1624.83 9694.67 
1625.27 9710.19 1625 . 27 9714 . 4 1625 .56 9716.82 
1626 . 55 9731.08 1626.61 9747 . 1 1627.01 9749 . 58 
1627.34 9780.6 1627.35 9783.35 1627.41 9796 . 08 
1627.76 9831.19 1627.51 9832.44 1627 .5 9832.62 
1626.86 9846.05 1626.65 9847.94 1626.61 9851.52 
1627.46 9871.12 1627.59 9873.02 1627.75 9875.68 

1628.2 9880 .44 1628 .22 9881 . 11 1628.23 9882 . 59 
1628 . 17 9896.79 1628.19 9900.17 1628.13 9910.3 
1628 . 15 9915.98 1628.12 9918.27 1628.11 9930.47 
1627.24 9947.42 1626.82 9950.57 1626.53 9958.45 
1625.76 9967 . 52 1625 . 7 9967.79 1625.67 9969.25 
1622.78 9978 . 04 1622 .06 9981 . 11 1621.12 9983.09 
1620.25 9995.42 1620. 26 10000 1620 . 3410003 . 62 
1620.5110025.52 1620 . 2910025.54 1620.2910025.56 
1620 .4910036.09 1620.6510039.67 1620.410041.43 
1620.0810045.19 1620 .0110045 .46 1619.8410047.92 

1617.310050.92 1617 . 2910061.13 1617.3210062.55 
1618.4910067.16 1619.0810070 .98 1622.7510071 . 19 
1624.2410076.62 1624.7210077.41 1625 .0810078.32 
1625.9410082 .08 1626.2310083.51 1626.3510083.98 
1626.9810089.27 1627.0410090.36 1627 . 1210102 .23 
1627.77 10104.7 1627.7710110.87 1627 . 9710141.52 
1629.54 10168.5 1629 . 9610184.28 1630.310189 . 71 
1630.7710237 .16 1630.8810253.36 1631.05 10269.8 
1631.2910295 .78 1631 .510312 .57 1631.59 10317 
1631 . 7910363.46 1631.7510398.09 1631 .52 10400 
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Elev 
1631. 71 

1631. 5 
1631. 22 
1631.08 
1629.63 
1629 . 11 
1628.36 

1627.2 
1626.81 
1625 . 73 
1624 . 32 
1623.89 

1623.3 
1622 .41 
1622.68 
1620.51 
1618 .94 
1620.32 
1621.03 
1621. 53 
1622 . 77 
1623 .36 
1624.48 
1624.86 
1625.29 
1624.92 

1625.8 
1627 .08 
1627 . 58 
1627 . 49 

1626.7 
1628.02 
1628.16 
1628.16 
1628. 12 
1625.97 
1625.16 
1620.71 

1620.4 
1620.29 
1620.27 
1618 . 32 
1617.41 
1622. 91 
1625.37 
1626.41 
1627.67 

1629.2 
1630.43 

1631.2 
1631.6 

1631.55 



• 

• 

• 

Manning's n values 
sta n val sta 

num= 3 
n val Sta 

Sonoran_SC_Pre . rep 

n val 
9064 . 16 .059 9943 . 1 .03910090 . 36 . 042 

Bank Sta: Left Right Le ngths : Left Channel Right 
9943 . 110090 . 36 95 . 5 126.44 130 

coeff contr . Expan . 
. 1 0 3 

Ineffective Flow num= 1 
sta L sta R Elev Permanent 

9100 9419 1633 T 

CROSS SECTION 

RIVER: skunk creek 
REACH : sonoran crossing RS : 15. 700 

INPUT 
Description : 
Station Elevation Data num= 249 

Sta Elev sta Elev Sta Elev Sta Elev Sta Elev 
9055 1630 . 73 9061 . 57 1630 . 69 9064 . 87 1630.72 9073.17 1630 . 66 9082 . 07 1630 . 6 

9089.84 1630.54 9105 . 67 1630 .41 9108 .05 1630 . 39 9112.27 1630 . 35 9116.83 1630 . 37 
9129 . 69 1630 . 38 9145 . 85 1630. 38 9164.35 1630 . 5 9169 . 53 1630.51 9188 . 37 1630 . 22 
9209 . 37 1630 9209 . 54 1630 9213 . 91 1629 . 97 9226 . 23 1629 . 75 9231.53 1629.5 
9234 . 42 1629.4 9236.53 1629 . 5 9240.06 1629 . 42 9241 . 95 1629 . 44 9250.15 1629.38 
9250.86 1629.39 9251.41 1629 . 43 9252.39 1629 . 41 9253.4 1629 . 35 9253 . 81 1629 . 31 
9254 . 79 1629 . 26 9260 . 02 1628.97 9270.99 1628 . 34 9273 . 18 1628 . 24 9288 . 62 1627.06 
9291 . 34 1626 . 87 9294.3 1626 . 64 9294.68 1626.61 9299.41 1626.53 9314.72 1626 . 19 
9317 . 19 1626 . 15 9324.88 1626 . 08 9333 . 83 1625.96 9335.44 1625 . 93 9342.23 1625 . 76 
9355 . 39 162 5. 57 9356 . 82 1625 . 55 9361 . 19 1625 . 5 9369.75 1625 . 48 9380.55 1625 . 32 

9384 .4 1625 . 25 9387.45 1625 . 17 9397.04 1624 . 73 9403.85 1624 . 42 9413 . 57 1624 . 19 
9418 .16 1624 .08 9422 .44 1623 . 88 9432.94 1623.42 9434 . 8 1623 . 3 9436 . 76 1623.27 

9437.5 1623 . 22 9440 . 29 1622 . 97 9442 . 56 162 2 . 79 9447 . 63 1622 . 25 9449 . 57 1622.16 
9453 . 31 1621 . 95 9456 . 88 1621 . 66 9457 . 91 1621 . 52 9461 . 57 1621.52 9466.02 1621 . 29 
9468.36 1621 . 43 9468 . 37 1621 . 43 9473.59 1621 . 64 9473 . 61 1621.64 9474.43 1621 . 45 
9475.99 1621 . 09 9476 . 03 1621 .09 9476 . 12 1621 .09 9480 . 13 1621 . 19 9482 . 75 1621.27 
9483.35 1621 . 29 9484.28 1621 . 25 9484 . 82 1621.19 9487.22 1621 . 16 9491. 54 1621 .16 
9495 . 76 1621 . 16 9500 . 16 1621 .14 9504.04 1621 .06 9508.59 1620 . 96 9509 .02 1620.97 
9509 . 86 1620.83 9513 . 72 1620 . 18 9515 . 39 1619 . 92 9517 . 35 1619 . 59 9519 .02 1618.6 
9519.45 1618.24 9520.55 1618.01 9521 . 7 1617 . 73 9525 . 53 1619 . 14 9526 . 43 1619 . 47 
9527 . 43 1619 . 53 95 28 . 4 1619 . 58 9530.51 1619 . 81 9532 . 99 1620 .07 9534.07 1620.18 
9537 . 76 1620 .46 9540 . 8 1620 . 65 9548 . 39 1621 . 07 9553.72 1621 . 22 9567.61 1621 . 33 
9568.31 1621 . 34 9580 . 69 1622. 09 9581 .05 1622 . 11 9592 .02 1622 . 35 9592.9 1622 . 4 

9596 1622 . 54 9599 . 29 1622.7 9601 .01 1622.77 9604.22 1622 . 99 9614.26 1623 . 28 
9614 . 43 1623 . 29 9614 . 5 1623 . 29 9614 . 67 1623.29 9627.09 1623 . 13 9636 . 12 1623.09 
9643 . 12 1622 . 84 9644.35 1622 . 82 9645 . 35 1622 . 78 9645 . 62 1622 . 76 9647 . 42 1622 . 87 
9651 . 68 1623 .06 9659 .16 1623 . 17 9667.5 1623 . 28 9670 . 24 1623 . 32 9677 . 88 1623 . 41 

9679 . 1 1623 . 5 9679 . 85 162 3. 51 9683 . 28 1623 . 66 9687 . 25 1624 . 02 9687 . 29 1624.03 
9687.35 1624 . 03 9692 . 39 1623. 93 9700 . 01 1623 . 92 9704 . 05 1623 . 99 9704.5 1623 . 98 
9709 . 19 1624.25 9711.74 1624 . 28 9716 . 75 1624.59 9717 . 84 1624 . 67 9719 . 25 1624 . 79 
9723 . 23 1625 . 22 9732. 24 1625. 98 9732.33 1625 . 98 9738 .06 1626 . 09 9743 . 34 1626.19 
9750 . 72 1626 . 38 9758 . 94 1626 . 32 9768 .07 1626 . 32 9775 .07 1626 . 26 9782 . 41 1626 . 12 
9786 . 84 1625 . 92 9793 . 54 1625 . 4 9794 . 2 1625 . 37 9802 . 86 1625. 36 9807.39 1625 . 35 
9814 . 65 1625.41 9822 . 38 1625 . 66 9834.47 1625 . 97 9835.56 1625 . 96 9836.96 1625.96 
9847.18 1626 9848.26 1626 . 01 9851.32 1626 . 01 9853 . 38 1626.1 9865.78 1626.13 
9867 .63 1626 .12 9868 . 27 1626 . 01 9870 . 29 1625.96 9885 . 41 1625 . 64 9888 . 16 1625.67 
9889 . 95 1625 . 64 9890.75 1625 . 64 9890.93 1625 . 65 9892 . 53 1625.66 9897 . 86 1625 . 76 
9912 .3 2 1626 .19 9914 .25 1626.21 9914.99 1626 .28 9915 . 27 1626 . 27 9916 . 31 1626 . 29 
9929 .7 5 1626 . 45 9938 . 83 1626 . 67 9941 . 73 1626 . 73 9945 . 24 1626 . 43 9945 . 62 1626 . 42 
9948 . 44 1626 . 41 9950 . 85 1626. 29 995 2. 73 1626 . 11 9955 . 47 1625.3 9961 . 89 1624 . 22 
9964 . 52 1623 . 18 9968 . 96 1621. 21 9971 . 95 1620 . 1 9976.08 1619.05 9976 . 48 1618 . 89 
9979 . 54 1618 . 84 9982.28 1618.69 9994 . 85 1618.17 9995 . 26 1618 . 15 9995 . 4 1618.16 
9995 . 62 1618 . 1610000.01 1618 . 4110001 . 56 1618.510003 . 25 1618 . 610003.55 1618 . 6 

10006.97 1618.6910008 . 07 1618 . 4310010.17 1617 . 9510011.16 1617 . 710012 . 22 1617 . 42 
10017. 36 1617 . 3110021 . 71 1617 . 2110024.21 1617. 1610029 .19 1617 .0610032.08 1617 .17 

10035 . 6 1617 . 2910037.02 1618 . 1510038 .02 1618 . 8710038.34 1619 . 6510039 . 27 1621 . 95 
10041 . 74 1624.2410042 .35 1624 . 6910042 . 41 1624. 7310043.55 1624 . 8310052 . 35 1625 . 82 
10055.48 1626 .1710056 . 19 1626 . 2110069 . 02 1626 . 8710076 . 74 1627 . 9810080.21 1628.44 
10080 . 55 1628 . 4710085 . 92 1628.5410121 . 69 1629 . 4610123 . 86 1629 . 5310125 . 76 1629. 55 
10154 .04 1629 . 7510162 . 82 1629 . 7910188 . 24 1629 . 9810208.07 1629 . 94 

Manning's n values 
sta n val sta 

9055 .059 99 52.7 3 

num= 3 
n val sta 

.03910055.48 
n val 

.042 

Bank Sta: Left Right Lengths: Left channel Right 
9952 . 7310055 .48 675 885 . 85 844 

Ineffective Flow num= 1 
Sta L Sta R Elev Permanent 
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coeff contr. Expan . 
. 1 .3 



sonoran_sc_Pre.rep 
9100 9365 1632 T 

CROSS SECTION 

RIVER : sku nk creek 
REACH : sonoran Crossing RS: 15 . 53 

INPUT 
Description : eff ective geometry 
statio n Elevation Data num= 46 

Sta El ev Sta El ev Sta Elev sta El ev sta El ev 
9335 1625.7 9408 1625 . 5 9486 1625.7 9510 1625.9 9532 1625 . 7 
9567 1626.2 9622 1627 9645 1628 9680 1627.1 9703 1626.7 
9731 1626.5 9761 1626 . 1 9790 1625 . 3 9822 1623.7 9835 1622 . 3 
9858 1618 . 7 9869 1619 . 5 9906 1619 . 7 9935 1619 . 5 9954 1618.8 
9972 1615 .4 9982 1615 . 3 9991 1613 . 8 10000 1613 . 9 10030 1614.7 

10057 1615.2 10078 1614.9 10093 1613 . 4 10104 1614. 5 10126 1617 . 5 
10147 1619 .4 10184 1620.5 10222 1620 . 7 10247 1620.5 10266 1620 . 2 
10278 1619 .4 10314 1618.9 10326 1619 . 4 10343 1620 10368 1624 . 2 
10381 1625 10410 1625.1 10453 1625.3 10483 1625 . 2 10525 1625 . 1 
10531 1625 

Manning ' s n values num= 3 
sta n val Sta n val Sta n val 

9335 .059 9935 . 039 10147 .042 

Bank sta: Left Right Lengths: Left channe l Right coeff contr. Expan . 
9935 10147 0 0 0 . 1 . 3 

SUMMARY OF MANNING'S N VALUES 

River: sku nk creek 

Reach River sta . n1 n2 n3 

sonoran crossing 16.47 .059 . 039 .042 
sonoran cross~ng 16 . 330 .059 . 039 .042 
sonoran cross1ng 16 . 25 .059 . 039 .042 
sonoran crossing 16 . 17 .059 . 039 .042 
sonoran crossing 16 .05 .059 .039 .042 
sonoran crossi ng 15 . 87 .059 .039 .042 
sonoran crossing 15 . 829 .059 .039 .042 
sonoran crossing 15.787 .059 . 039 .042 
sonoran crossing 15.770 .059 . 039 .042 
so no ran cross~ng 15 . 762 .059 .039 .042 
Sonoran CrOSSlng 15.755 .059 . 039 .042 
sonoran cross~ng 15.738 .059 .039 .042 
sonoran cross1ng 15.735 .059 . 039 .042 
so no ran crossing 15 . 730 .059 .039 .042 
so no ran crossing 15 . 724 .059 .039 .042 
so no ran crossing 15 . 700 .059 . 039 .042 
so no ran cross1ng 15 . 53 . 059 .039 .042 

SUMMARY OF REACH LENGTHS 

River: skunk creek 

Reach River sta . Left channel Right 

so no ran cross ng 16 . 47 723 734.45 745 
so no ran cross ng 16 . 330 412 415 . 29 419 . 15 
so no ran cross ng 16 . 25 400 421.92 425 
so no ran cross ng 16 . 17 540 641.22 660 
so no ran cross ng 16 .05 980 949 . 97 840 
so no ran cross ng 15 . 87 216 217.2 217 
so no ran cross ng 15 . 829 210 219 . 6 219 
so no ran cross ng 15.787 90 .04 90.04 90.04 
so no ran cross ng 15.770 41.53 41. 53 41. 53 
so no ran cross ng 15 . 762 38 . 22 38.22 38.22 
so no ran cross ng 15 . 755 89.41 89 . 41 89.41 
sonoran cross ng 15 . 738 16 . 94 16 . 94 16 .94 
sonoran cross ng 15 . 735 26.26 26.26 26.26 
sonoran cross ng 15 . 730 29 . 77 29 . 77 29 . 77 
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sonoran_SC_Pre . rep 
sonoran cross ng 
sonoran cross ng 
sonoran cross ng 

15 . 724 
15.700 
15.53 

95 . 5 126.44 130 
675 885.85 844 

0 0 0 

SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS 
River: skunk creek 

Reach Ri ver Sta . contr. Expan . 

so no ran crossing 16 . 47 . 1 . 3 
so no ran crossing 16 . 330 .1 . 3 
so no ran crossing 16 . 25 .1 . 3 
so no ran crossing 16 . 17 . 1 . 3 
so no ran crossing 16.05 .1 . 3 
so no ran crossing 15 . 87 .1 . 3 
so no ran crossing 15.829 .1 . 3 
so no ran crossing 15 . 787 .1 . 3 
so no ran crossing 15 . 770 .1 . 3 
sonar an cross~ng 15.762 . 1 . 3 
So no ran CrOSSlng 15 . 755 .1 . 3 
So no ran crossing 15.738 .1 .3 
so no ran crossing 15 . 735 .1 .3 
so no ran crossing 15.730 . 1 .3 
so no ran crossing 15. 724 .1 .3 
so no ran crossing 15 . 700 .1 .3 
so no ran crossing 15.53 .1 . 3 

ERRORS WARNINGS AND NOTES 
Errors warnings and Notes for Plan : Pre Project 

River : skunk creek Reach: sonoran crossing RS: 16 . 47 Profile: Floodplain 
warning:The velocity head has changed by more than 0 . 5 ft (0.15 m). This may indicate the need for 

additional cross sections. 
warning:The energy loss was greater than 1.0 ft (0 . 3 m). between the current and previous cross 

section . This may indicate 
the need for additional cross sections. 

River: skunk creek Reach : sonoran crossing RS : 16.47 Profile: Floodway 
warning:The velocity head has changed by more than 0.5 ft (0 . 15 m) . This may indicate the need for 

additional cross sections . 
warning :The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

section. This may indicate 
the need for additional cross sections. 

River: skunk creek Reach : sonoran c rossing RS : 16 . 330 Profile: Floodplain 
warning :The energy loss was greater than 1.0 ft (0 . 3 m). between the current and previous cross 

section. This may indicate 
the need for additional cross sections. 

Ri ver: skunk creek Reach : sonoran crossing RS : 16.330 Profile: Floodway 
warning :The energy loss was greater than 1.0 ft (0.3 m) . between the current and previous cross 

section. This may indicate 
the need for additional cross sections . 

River : skunk creek Reach: sonoran crossing RS: 16.25 Profile: Floodplain 
warning :The energy equation could not be balanced within the specified number of iterations . The 

program used critical depth 
for the water surface and continued on with the calculations. 

warning :Divided flow computed for this cross-section . 
warning :The velocity head has changed by more than 0 . 5 ft (0 . 15 m) . This may indicate the need for 

additional cross sections. 
warning:The energy loss was greater than 1 . 0 ft (0.3 m). between the current and previous cross 

section . This may indicate 
the need for additional cross sections . 

warning :During the standard step iterations, when the assumed water surface was set equal to 
critical depth , the calculated 

water surface came back below critical depth. This indicates that there is not a valid 
subcritical answer . The 

program defaulted to critical depth. 
River : skunk creek Reach: sonoran crossing RS: 16.25 Profile : Floodway 

warning:The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth 

for the water surface and continued on with the calculations. 
warning:The energy loss was greater than 1 . 0 ft (0.3 m). between the current and previous cross 

section. This may indicate 
the need for additional cross sections . 
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warning :During the standard step iterations, when the assumed water surface was set equal to 

critical depth, the calculated 
water surface came back below critical depth. This indicates that there is not a valid 

subcritical answer . The 
program defaulted to critical depth. 

River : skunk creek Reach: sonoran crossing RS: 16.17 Profile: Floodplain 
warning:The velocity head has changed by more than 0.5 ft (0 . 15 m) . This may indicate the need for 

additional cross sections . 
warning:The energy loss was greater than 1.0 ft (0.3 m) . between the current and previous cross 

section . This may indicate 
the need for additional cross sections. 

River: skunk creek Reach : sonoran crossing RS : 16 . 17 Profile : Floodway 
warning:The energy equation could not be balanced within the specified number of iterations. The 

program used critical depth 
for the water surface and continued on with the calculations. 

warning:The velocity head has changed by more than 0.5 ft (0.15 m) . This may indicate the need for 
additional cross sections. 

warning:The energy loss was greater than 1 . 0 ft (0 . 3 m). between the current and previous cross 
section. This may indicate 

the need for additional cross sections. 
warning :During the standard step iterations, when the assumed water surface was set equal to 

critical depth, the calculated 
water surface came back below critical depth . This indicates that there is not a valid 

subcritical answer. The 
program defaulted to critical depth. 

River: Skunk creek Reach: sonoran crossing RS : 16.05 Profile: Floodplain 
warning :The energy equation could not be balanced within the specified number of iterations . The 

program used critical depth 
for the water surface and continued on with the calculations. 

warning:The velocity head has changed by more than 0.5 ft (0.15 m) . This may indicate the need for 
additional cross sections . 

warning:The energy loss was greater than 1.0 ft (0.3 m) . between the current and previous cross 
section . This may indicate 

the need for additional cross sections. 
warning:During the standard step iterations, when the assumed water surface was set equal to 

critical depth, the calculated 
water surface came back below critical depth. This indicates that there is not a valid 

subcritical answer . The 
program defaulted to critical depth. 

River : Skunk Creek Reach : Sonoran Crossing RS: 16.05 Profile : Floodway 
warning:The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for 

additional cross sections. 
warning:The energy loss was greater than 1.0 ft (0 . 3 m). between the current and previous cross 

section. This may indicate 
the need for additional cross sections . 

River: skunk creek Reach: sonoran crossing RS: 15 . 87 Profile : Floodplain 
warning:The energy loss was greater than 1.0 ft (0 . 3 m). between the current and previous cross 

section. This may indicate 
the need for additional cross sections. 

River: skunk creek Reach: sonoran crossing RS: 15 . 87 Profile: Floodway 
warning:The energy loss was greater than 1 . 0 ft (0 . 3 m). between the current and previous cross 

section. This may indicate 
the need for additional cross sections . 

River: skunk creek Reach : sonoran crossing RS: 15 . 829 Profile: Floodplain 
warning:The velocity head has changed by more than 0 . 5 ft (0.15 m). This may indicate the need for 

additional cross sections. 
warning:The energy loss was greater than 1 . 0 ft (0.3 m). between the current and previous cross 

section. This may indicate 
the need for additional cross sections. 

River: skunk creek Reach: sonoran crossing RS: 15.829 Profile: Floodway 
warning:The energy loss was greater than 1.0 ft (0 . 3 m). between the current and previous cross 

section. This may indicate 
the need for additional cross sections. 

River: skunk creek Reach : Sonoran crossing RS : 15 . 787 Profile: Floodplain 
warning:Divided flow computed for this cross-section . 

River: skunk creek Reach : sonoran crossing RS : 15 . 787 Profile: Floodway 
warning:The energy equation could not be balanced within the specified number of iterations . The 

program used critical depth 
for the water surface and continued on with the calculations . 

warning:The energy loss was greater than 1 . 0 ft (0.3 m). between the current and previous cross 
section . This may indicate 

the need for additional cross sections. 
warning:During the standard step iterations, when the assumed water surface was set equal to 

critical depth, the calculated 
water surface came back below critical depth . This indicates that there is not a valid 

subcritical answer . The 
program defaulted to critical depth . 

River: skunk creek Reach : sonoran crossing RS: 15.755 Profile : Floodway 
warning :The velocity head has changed by more than 0 . 5 ft (0.15 m) . This may indicate the need for 
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additional cross sections. 
River: skunk creek Reach: sonoran crossing RS: 15.724 Profile: Floodplain 

warning :The velocity head has changed by more than 0.5 ft (0 . 15 m). This may indicate the need for 
additional cross sections. 
River: skunk creek Reach: sonoran 

warning:oivided flow computed 
warning:The velocity head has 

additional cross sections. 

crossing RS: 15.700 
for this cross-section . 

Profile: Floodplain 

changed by more than 0.5 ft (0.15 m). This may indicate the need for 

warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 
section. This may indicate 

the need for additional cross sections. 
River: Skunk Creek Reach: Sonoran Crossing RS: 15.700 Profile: Floodway 

warning:The velocity head has changed by more than 0.5 ft (0 .15 m) . This may indicate the need for 
additional cross sections. 

warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0 . 7 
or greater than 1 . 4. 

This may indicate the need for additional cross sections. 
warning:The energy loss was greater than 1.0 ft (0.3 m) . between the current and previous cross 

section . This may indicate 
the need for additional cross sections . 

River : skunk creek Reach: Sonoran crossing RS: 15.53 Profile: Floodplain 
warning:The parabolic search method failed to converge on critical depth. The program will try the 

cross section 
slice/ secant method to find critical depth. 

River: skunk creek Reach: sonoran Crossin~ RS: 15.53 Profile: Floodway 
warning:user specified water surface 1s not possible for the specified flow regime. The program used 

critical depth as the 
starting water surface. 

warning:The cross section had to be extended vertically during the critical depth calculations. 
warning:The parabolic search method failed to converge on critical depth. The program will try the 

cross section 
slice/ secant method to find critical depth . 
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• • • HEC-RAS Plan : Pre Project River: Skunk Creek Reach : Sonoran Crossing 

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

(cfs) (ft) (ft) (ft) (ft) (ftift) (ftis) (sq ft) (ft) 

Sonoran Crossing 16.47 Floodplain 26700 .00 1653.30 1661 .99 1663.14 0 .006022 9.48 3203.86 668.17 0.70 
-

Sonoran Crossing 16.47 Floodway 26700 .00 1653.30 1663.00 1663.96 0 .003900 8.49 3440.17 541 .24 0.57 
r- - f----. - 1-

-
Sonoran Crossing 16.330 Floodplai~ 26700.00 1645.00 1656.11 1655.72 1658.19 0.007284 13.36 2866 .39 526 .10 0.81 

-
Sonoran Crossing _ 16.330 £ 1oodway _ 26700 .00 1645.00 1657.10 1659.94 0.007360 14.34 2101 .18 235 .67 0.82 

- - t-- - f--- - - f--- - - -

- f----. - f-- - - -
Sonoran Crossing 16.25 Floodplain_ 26700 .00 1638.62 1652.76 1652.76 1654.89 0.008697 14.30 3031 .38 669.67 0.86 

r- -
Sonoran Crossing 16.25 Floodway 26700 .00 1638.62 1653.39 1653.39 1656.42 0 .009787 15.80 2280.47 358.04 0.92 

- - - r- -- -

Sonoran Crossing 16.17 Floodplain 26700 .00 1636.04 1649.17 1650.62 0.005451 12.03 3731.88 780.26 0.70 
- -

Sonoran Crossing 16.17 Floodway 26700 .00 1636.04 1649.23 1649.23 1651 .93 0.008375 14.97 2509.19 429.42 0.87 
- -

Sonoran Crossing 16.05 Floodplain 26700.00 1633.73 1643.75 1643.75 1646.25 0 .009421 14.42 2571 .65 497.18 0.91 
- r- -

Sonoran Crossing 16.05 Floodway _ 26700 .00 1633.73 1644.75 1646.61 0 .006033 12.43 2837.57 417.70 0.74 
1- -

-- --
Sonoran Crossing 15.87 Floodplain 26700 .00 1627.09 1635.88 1637.44 0.008388 11 .84 3217.48 738 .31 0.83 

- r- - - 1--
Sonoran Crossing 15.87 Floodway 26700.00 1627.09 1636.46 1636.32 1639.07 0.010479 13.93 2293.87 401 .38 0.94 

-· 

- - --
Sonoran Crossing 15.829 Floodplain 26700 .00 1624 .73 1634.44 1635.81 0 .006355 11 .05 3417.97 935.42 0.74 

- t--- t---- -
Sonoran Crossing 15.829 Floodway 26700 .00 1624.73 1634.45 1634.26 1636.82 0.009690 13.58 2483 .51 455 02 0.90 

- -- - -

Sonoran Crossing 15.787 Floodplain 26700.00 1622.66 1632.20 1632.20 1634.13 0 .008942 13.59 3032.40 739.64 0.88 
- - - t--- - - r- -

Sonoran Crossing 15.787 Floodway 26700.00 1622.66 1632.50 1632.50 1634.72 0 .009211 14.15 2790.85 584.09 0.89 
- - - - t--- -t-- - - - -

-
Sonoran Crossing 15.770 Floodplain 26700 .00 1621 .68 1631 .82 1633.29 0.006959 12.08 3385.59 740.97 0.78 

1- ·-1- - -
Sonoran Crossing 15.770 Floodway 26700 .00 1621 .68 1631 .84 1633.62 0 .007980 12.96 3029.84 586.16 0.83 

--

- -
Sonoran Crossing 15.762 Floodplain 26700.00 1621 .86 1631 .57 1632.99 0.006702 11 .95 3452.31 745 .93 0.76 

1- - - r- - - 1- -f--
Sonoran Crossing 15.762 Floodway 26700 .00 1621.86 1631 .61 1633.26 0 .007353 12.56 3123.83 584.39 0.80 

r- - 1-- 1-- -

- t--- -
Sonoran Crossing 15.755 Floodplain 26700 .00 1621 .05 1631 .00 1632.69 0 .008263 12.59 3170.46 735.11 0.84 

-- - r-
Sonoran Crossing 15.755 Floodway 26700 .00 1621 .05 1631 .01 1630.25 1632.93 0 .009148 13.17 2903.33 581 .34 0.88 

- - -

-----t--- -
Sonoran Crossing 15.738 Floodplain 26700.00 1617.49 1630.59 1631 .94 0 .006359 11.42 3508.20 856.39 0.74 

---f-- - r- - f-
Sonoran Crossing 15.738 Floodway 26700.00 1617.49 1630.70 1632.09 0 .006380 11 .46 3396.85 630.96 0.74 

-

- 1- - - - - t---
Sonoran Crossing 15.735 Floodplain 26700 .00 1617.49 1630.28 1629.81 1631 .81 0 .007119 12.25 3375.32 848.71 0.78 

- - -
0 .006752 t - -

Sonoran Crossing 15.735 Floodway 26700.00 1617.49 1630.45 1631 .96 12.11 3338.52 639.49 0.76 
- - - - -

Sonoran Crossing 15.730 Floodplain 26700.00 1617.55 1629.52 1629.14 1631 .54 000977~=- 14.10 3019.28 820.96 0.91 

Sonoran Crossing 15.730 Floodway 26700.00 1617.55 1630.36 1631 .76 0 .006032 11 .90 3511 .13 660.79 0.73 
·- - - -

- ~ -



HEC-RAS Plan : Pre Project River: Skunk Creek 
- - --

Reach River Sta Profi le 
r- -

Sonoran Crossing 15.724 Floodplain 

Sonoran Crossing 15.724 Floodway 

Sonoran Crossing 15.700 Floodplain 

Sonoran Crossing 15.700 Floodway 

Sonoran Crossing 15.53 Floodpla in 

2 onoran Crossing 15.53 Floodway_ 

Q 

< 
< 

26700.00 

26700.00 
t 

26700 oo t 

26700.ool 

(ft) (ft) 

1617 . 0~ 

'"'''t 1617.06 1630.26 

161340 1 1623.10 

161340 162346 

E.G. EI~G. SloP' Vel Chnl Flow Area Top Width I Froude # Ch i 

(ft) (ft) (ft/ft) (ft/s) (ft) 

1631 .16 0 .007899 3313.09 835.81 j 0.82 

1631 .5r 0 .005168 3748.17 665 .09 0.68 
-+ 

I ~· 

4 19~ 1627 92-t_ 

163;:~t 0004423, 
866.46 0.63 

1 
1630.96 0 .002974 c 4700.06 686.37 0.52 

c -+ 1623 .08 1625.35 0 .008466 2542.26 533 .88 0.86 

162346r 1626.66 0 .010011 14.86 1986.osr-- 308.57 0.94 
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PRE-PROJECT CONDITIONS 

HEC-RAS CROSS SECTION PLOTS 
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sonoran_SC_Post.rep 

X X 
X X 
X X 

HEC-RAS version 4.1 .0 Jan 2010 
u.s. Army corps of Engineers 

Hydrologic Engineering center 
609 second Street 
Davis, california 

XXX XXX xxxx xxxx XX 
X X X X X X 
X X X X X 

X 
X 

xxxxxxx xxxx X XXX xxxx xxxxxx 
X X X X 
X X X X X 
X X xxxxxx xxxx 

PROJECT DATA 
Project Title: skunk creek LOMR 
ProJect File : sonoran_SC_Post.prj 
Run Date and Time: 2/ 13/ 2014 1:47:45 PM 

Project in English units 

Project Description: 
SKUNK CREEK FLOODPLAIN DELINEATION 
POST PROJECT MODEL 
COMPLETED AS PART OF 
THE LOMR FOR THE FOLLOWING PROJECTS: 

SONORAN CROSSING (INCLUDES 
DOVE VALLEY ROAD DIP CROSSING) 

DIBBLE ENGINEERING 

FEBRUARY, 2014 

X X X X 
X X X X 
X X X X 

xxxx 
X 
X 
xxxx 

xxxxx 

X 
X 

sonoran crossing was previously known as North Black canyon 
crossing. This model represents an update to the North Black canyon crossing 
CAP wash-East conditional Letter of Map Revision, dated December of 2011 
(original model notes below). This model is believed to be consistent with the 
CLOMR concept, updated for detailed design and construction as-built 
survey. 

Topographic mapping provided by by Kenney Aerial Mapping Inc . The 
flight date was August 18, 2011 at a map scale of 1 inch= 40 feet. This 
mappin9 is based on the Maricopa County Department of Transportation (MCDOT) 
Geodet1c Densification and cadastral Survey (GDACS), 1983 North American Datum 
(NAD), modified to ground horizontally; and the National Geodetic vertical 
Datum of 1929 (NGVD 29), vertically. 

Dibble Engineering provided 
supplemental as-built topographic survey for post-project condition modeling of 
skunk creek at the Dove valley Road dip crossing . This survey was conducted 
under the direct supervision of Steve Duryea, RLS, in October of 2013. All 
field survey was performed on 1983 North American Datum (NAD), horizontally, 
and the National Geodetic vertical Datum of 1929 (NGVD 29), 
vert i ca 11 y. 

cross sections face downstream 

Starting water surface 
elvation derived from the ocotober 2000 effective FIS floodplain delineation 
model . 

Hydrologic values are based on FEMA effective flows from 2005 
published 
FIS . 

ori gi 
nal model notes, December 2011 : 

Revised or Post-Project conditions 
Model 

Model origins: The Existing or Pre-Project conditions model was used 
at the basis to create this Post conditions Model. The Pre-Project conditions 
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sonoran_SC_Posc.rep 
model was created using new mapping and additional cross sections to model a 
culvert crossing. 

CLOMR Name: city of Phoenix, North Black canyon crossing 
- skunk creek , Technical Data Notebook, Maricopa county, Arizona 

Project 
Name: North Black canyon crossings (Wood/ Patel job no. 113734) 

Prepared by: 
wood Patel & Associates , Inc., 2051 w Northern Avenue, suite 100, Phoenix, AZ 
85021 

Model Description: Models proposed parcel grading and a low flow 
crossing. 

Hydrology: Effective FEMA flows from 2005 published FIS 

HEC-RAS 
Version: 4 . 0.0 

PLAN DATA 

Plan Title: skunk creek LOMR 
Plan Fi le : j: \ 2012 \ 111204 Macerich NBCC\ Post-Design\ LOMR\ Skunk creek\ CD contents \ Hydraulic 
Models \ Post - Project conditions Model \ Sonoran_SC_Post.p01 

Geometry Ticle : skunk creek LOMR 
Geometry File : j: \ 2012 \ 111204 Macerich NBCC\ Post-Design\ LOMR\ Skunk Creek\ CD 

contents \ Hydraulic Models \ Post-Project conditions Model \ Sonoran_SC_Post.g01 

Flow Title : skunk creek LOMR 
Flow File : j: \ 2012 \ 111204 Macerich NBCC\ Post-Design\ LOMR\ Skunk creek\ CD 

contents\ Hydraulic Models \ Post-Project conditions Model \ sonoran_SC_Post.f01 

Plan Summary Information: 
Number of: cross Sections 

Culverts 
Bridges 

17 
1 
0 

Multiple Openings 
Inline Structures 
Lateral Struccures 

computational Information 
water surface calculation colerance 
critical depth calculation tolerance 
Maximum number of iterations 
Maximum difference tolerance 
Flow tolerance factor 

computation Options 

0.01 
0 . 01 
20 
0.3 
0 . 001 

critical depth computed only where necessary 
conveyance calculation Mechod: Ac breaks in n values only 
Friction slope Method: Average conveyance 
computational Flow Regime: subcr1tical Flow 

Encroachment Data 
Equal conveyance 
Left offset 
Right offset 

Ri ver = 
RS 
16.47 
16.330 
16.25 
16 . 17 
16.05 
15 . 87 
15.829 
15 . 787 
15.770 
15.762 
15.755 
15 . 738 
15 . 735 
15 . 730 
15 . 724 

skunk creek 
Profi 1 e 
Floodway 
Floodway 
Floodway 
Floodway 
Floodway 
Floodway 
Floodway 
Floodway 
Floodway 
Floodway 
Floodway 
Floodway 
Floodway 
Fl oodway 
Floodway 

True 
0 
0 

Reach Sonoran crossing 
Method value1 value2 

1 9883.5810424 . 82 
1 9855.8910094.38 
1 9671.7610033.13 
1 9625.9110064.05 
1 9690.8710108.57 
1 9784.2310203.31 
1 9696.0610176 . 96 
1 9579.2910143.98 
1 9574.2910169 . 67 
1 9555 . 5410140 . 88 
1 9471 . 9310120 . 87 
1 9483 . 2210096.44 
1 9476.9210101.21 
1 9457.3910096.05 
1 9432.6910112 . 17 
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15.700 Floodway 
15 . 53 Floodway 

FLOW DATA 

Flow Title : skunk creek LOMR 

sonoran_SC_Post.rep 
1 93 74.0810059 . 09 
1 9888 .4510197.02 

Flow File : j: \ 2012 \ 111204 Macerich NBCC\ Post-Design \ LOMR\ Skunk creek\ CD contents\ Hydraulic 
Models \ Post-Project conditions Model \ sonoran_sc_Post.f01 

Flow Data (cfs) 

River Reach RS 
skunk creek sonoran crossing16.47 

Boundary conditions 

River 

skunk creek 
skunk creek 

GEOMETRY DATA 

Reach Profi 1 e 

sonoran crossingFloodplain 
sonoran crossingFloodway 

Fl oodpl ai n 
26700 

Floodway 
26700 

upstream 

Normal s 0.008 
Normal s = 0.008 

Downstream 

Known ws 1623 . 1 
Known ws = 1623 . 1 

Geometry Title: skunk creek LOMR 
Geometry Fi l e : j: \ 2012 \ 111204 Mace r ich NBCC\ Post-Design\ LOMR\ Skunk creek\ CD contents \ Hydrau l ic 
Models \ Post-Project conditions Model \ sonoran_SC_Post . g01 

CROSS SECTION 

RIVER: skunk creek 
REACH : sonoran crossing RS : 16 . 47 

INPUT 
Description: Effective FIS geometry used at this 
station Elevation Data num= 46 

Sta Elev Sta Elev Sta El ev 
9520 1667 . 1 9583 1667.6 9619 1667 . 4 
9776 1664 . 9 9808 1664 . 1 9841 1661.9 
9906 1659.2 9925 1653.7 9933 1653 . 9 

10018 1654 . 5 10040 1658.6 10066 1658 . 9 
10104 1659 . 1 10130 1659.5 10147 1653.7 
10224 1655 . 7 10234 1655 . 2 10246 1655 . 3 
10316 1658 . 8 10335 1659 . 1 10371 1658 . 9 
10428 1657 . 4 10438 1657 . 6 10446 1656 . 8 
10512 1662 . 4 10532 1663 . 3 10582 1664 
10742 1664.8 

Mann i ng's n values num= 3 
sta n val sta n val Sta n val 

9520 .059 9906 .039 10130 . 042 

Bank sta : Left Right 
9906 10130 

Lengths: Left channel 
723 734 . 45 

CROSS SECTION 

RIVER : skunk creek 
REACH : sonoran crossi ng RS : 16. 330 

INPUT 
Description: 
Station Elevation Data num= 

sta Elev Sta El ev 
9450 1659 . 83 9450 .04 1659.83 

9483 . 45 1659 . 75 9490 . 69 1659.69 
9523 . 99 1659.12 9530.18 1658 . 89 
9541.66 1658 . 25 9550 . 29 1657 . 48 
9559 . 88 1656.5 9561 . 41 1656.32 
9570 . 74 1655.49 9573 . 78 1655 . 27 
9581 . 39 1654 . 57 9585 . 71 1654 . 16 

208 
Sta Elev 

9452.65 1659 . 83 
9492 . 31 1659 . 7 
9534 . 53 1658 . 72 
9551.12 1657.42 
9561.48 1656.32 
9576 . 99 1655 . 04 
9586 . 83 1654 

cross section . 

Sta 
9661 
9871 
9961 

10073 
10168 
10253 
10413 
10465 
10619 

Right 
745 

Sta 
9464.41 
9493.95 

9534 . 6 
9553.45 
9563 . 37 
9577 . 14 
9589.46 
Page 3 

Elev Sta Elev 
1665 . 7 9708 1665 . 1 
1661 . 5 9888 1659 .1 
1653.8 10000 1653 . 3 
1658.1 10095 1657.8 

1654 10211 1653 . 7 
1656.7 10285 1657.7 
1657 . 8 10420 1656 . 7 
1657 . 6 10485 1659 . 8 
1664 . 5 10669 1664.7 

coeff contr . 
. 1 

Expan. 
.3 

Elev 
1659 . 73 
1659 . 68 
1658 . 72 
1657.23 
1656 . 14 
1655 .03 
1653 . 66 

Sta Elev 
9477 . 44 1659 . 78 

9523.2 1659.13 
9538 . 17 1658 . 47 
9558 . 79 1656.62 
9568 . 37 1655.67 
9578 . 6 1654 . 87 

9590 . 68 1653.47 



9593.72 1652.98 9597 . 58 
9604.78 1649 . 98 9609 .32 
9619.53 1650.83 9622.98 
9634.28 1653.19 9635.46 
9660 . 89 1653.68 9661.7 
9691.47 1653.88 9703.58 
9713.66 1653.39 9717.86 
9726 . 01 1651.65 9730.91 
9743 . 93 1653.22 9746.12 
9752.53 1653 . 55 9770.64 
9776.86 1652.82 9779.15 
9784 . 16 1652.04 9788.06 
9801 . 77 1651 . 71 9805.27 
9814.35 1651.7 9832.83 
9839 . 24 1650.89 9842.23 
9863 . 48 1650.23 9865.54 
9875 . 88 1648.78 9878.71 
9885 . 87 1649 . 22 9887 . 58 
9903.77 1649.26 9905.96 
9917 . 91 1649 . 16 9918.35 
9928 . 05 1649 .02 9935.03 
9956 . 55 1647.49 9963.28 
9981.75 1645.25 9988.85 
9997.35 1647 . 35 10000 

10009.74 1648.5610018.36 
10026 .35 1647.9910030 . 85 
10037.86 1646 .4810042.77 
10062.35 1645.99 10063.4 
10073.11 1647.1710075.69 
10086.91 1654.4210093.12 
10096 . 91 1659 .1510097.68 
10106 . 42 1659.7910112.95 

10138 1658.0610140.79 
10151.81 1658.3310152.66 
10177.06 1659.6510193.06 

Manning's n values 
sta n val sta 

9450 .059 9925.22 

Bank sta: Left Right 
992 5 . 2210094 . 38 

CROSS SECTION 

RIVER : skunk creek 

Sonoran_SC_Post.rep 
1651 . 79 9599.94 1651.08 9603 . 34 1650 . 23 9604.35 1650 
1649 . 83 9612.48 1649.52 9616.32 1650.3 9619 . 43 1650 . 82 
1652 . 04 9626.19 1653 .06 9628.37 1653 . 09 9633.06 1653 . 13 
1653 . 19 9643.81 1653.48 9644.52 1653 . 49 9658 . 79 1653.65 
1653 . 69 9685.25 1653 .89 9685.68 1653 . 9 9686.51 1653.9 
1653.75 9706.87 1653.81 9711.27 1653 .77 9711.85 1653 . 67 
1652 . 73 9719.8 1652 . 36 9719.92 1652 . 33 9720.91 1652.24 
1652.09 9734.25 1652.45 9737.1 1652.72 9741.49 1653.12 
1653 . 25 9747.07 1653 .31 9750.51 1653 . 52 9751.95 1653 . 51 
1652.95 9771 . 76 1652 . 98 9776 . 76 1652.83 9776.81 1652 . 83 
1652 . 51 9779.85 1652 .48 9780.15 1652.46 9780.56 1652.4 
1651 . 94 9795.39 1651.75 9797.5 1651 . 7 9798 . 89 1651 . 71 
1651 . 74 9811.48 1651 .72 9813.25 1651 . 72 9814.03 1651 . 71 
1651 . 36 9832.89 1651.36 9833.43 1651 . 32 9836 1651.09 
1650 . 83 9843.69 1650.64 9857.51 1650 . 33 9861.94 1650 .24 

1650 9869.36 1649 .58 9871 1649 . 39 9875.43 1648 . 74 
1649 . 06 9881.2 1649.21 9882.96 1649.2 9884.6 1649 .2 1 
1649 . 21 9890 . 59 1649 . 24 9895.51649 . 249 9901.73 1649 .2 6 
1649 . 22 9907.3 1649.23 9908.43 1649 . 22 9910.66 1649 . 24 
1649 . 16 9920 . 47 1649 .13 9925.22 1649.05 9926.21 1649 . 09 
1648 . 77 9942 .04 1648 . 39 9948.67 1648.03 9954.78 1647.68 
1646 . 66 9963.3 1646.66 9970.67 1646.11 9977.96 1645 . 56 

1645 9990.09 1645.31 9992.62 1645 . 97 9995.62 1646 . 69 
1648 . 4 10001.1 1648.8410008.77 1648.5710009.05 1648.57 

1648.7110018.46 1648.7 10018 . 5 1648.710025.35 1648.1 
1647.6310032.37 1647 .3810033. 131647 .23910036.46 1646.62 
1646 . 1410043 .48 1646.1710048.62 1646.3510054.71 1646.67 
1645.8110063 . 59 1645 .8410064 .08 1645 . 7310068.02 1645.18 
1648.0510079 . 11 1650.0210082 .67 1652.0510084.99 1653.36 

165810094.38 1658.7410094.56 1658 . 7510094.57 1658.75 
1659.2910098.96 1659.4710099.81 1659.5510104 . 72 1659 . 83 

1659.810121.93 1659.6410125 . 69 1659.5510127.93 1659.49 
1657.9410142.34 1658.110143.71 1658.06 10151 . 1 1658 . 37 

1658.410155.07 1658.5810166.63 1659.56 10168.9 1659 . 74 
1660 10200 1660.13 

num= 3 
n val sta 

.03910094 .38 
n val 

.042 

Lengths: Left channel Right 
412 415.29 419.15 

coeff contr . Expan. 
.1 . 3 

REACH: sonoran crossing RS: 16.25 

INPUT 
Description: 
station Elevation Data 

sta Elev Sta 
9034 1655.86 9110.94 

9201.21 1655.56 9206.48 
9261.67 1655 . 82 9278.42 
9331.29 1655 . 56 9346.19 
9365.52 1652.77 9375.65 

9422 . 9 1650.45 9431.39 
9485.04 1650.15 9492.56 

9530.3 1648 . 78 9543 . 13 
9626.92 1648 . 72 9637 . 76 
9660.73 1650.03 9671 . 76 
9743.78 1650.15 9756 . 26 
9818 . 21 1646 . 44 9842.53 
9888.02 1649 . 17 9895.5 
9941 . 37 1648.13 9956.21 
9983.59 1639.6 9999 . 66 

10020.92 1640.6 10025 .4 
10070.75 1656.1310094.32 
10177 . 25 1656.4110197.92 
10252 . 38 1656.2110259.19 
10308 . 64 1656.710315 .32 

Mann ing's n values 
sta n val Sta 

9034 .059 9895.5 

Bank Sta: Left Right 

num= 100 
Elev Sta Elev sta Elev Sta Elev 

1655 . 56 9171.74 1655.61 9174.36 1655 . 68 9174.84 1655.47 
1655.7 9219.48 1655 . 77 9247.37 1656 . 34 9254.22 1655.96 

1656.02 9297.68 1655 . 97 9318.82 1655 . 63 9325 . 42 1655.67 
1654 . 75 9352.34 1654 . 61 9354.38 1654 . 23 9358.08 1652.71 
1652 . 01 9377.19 1652 .03 9408.32 1651.06 9415.35 1651 . 01 
1650 . 06 9436.91 1650.05 9441.87 1649 . 87 9453.56 1650.41 
1649 . 56 9498 . 45 1649.31 9506.63 1649.29 9527.62 1649.01 
1648 . 15 9586 . 7 1647.73 9600.39 1648.03 9623.43 1648 . 81 
1648 . 98 9640.36 1649.29 9647.38 1649.52 9652 . 05 1649 . 84 
1650.05 9680.73 1650 .29 9719.12 1649.6 9726 . 44 1649 . 7 
1648.74 9774.15 1648.09 9798.7 1646.64 9806 . 79 1645.96 
1648.01 9848.82 1648.34 9862.15 1649 . 36 9872 .2 9 1649.91 
1648.62 9908.36 1648.43 9926.17 1648.51 9936 . 57 1648.46 
1643.22 9972.76 1641 . 83 9978 . 54 1640.93 9982.27 1639 . 89 

1638.9 9999.691638 . 89910010 . 09 1638.6210017.48 1638.88 
165110033.13 1655.210037 . 56 165610045 . 82 1655.92 

1656.16 10105.3 1656 .2710129.89 1656.2910146.95 1656.21 
1656.1310212 . 59 1656.4310240 . 98 1656.3710249.07 1656.58 
1656.6310266.34 1656.42 10279 .9 1656.9210300.04 1656.69 
1656 . 810341.65 1656 .7210349.02 1656.5810386.69 1656.49 

num= 3 
n val Sta 

. 03910033.13 
n val 

.042 

Lengths: Left channel Right 
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sonoran_SC_Post.rep 
9895.510033.13 400 421.92 425 .1 .3 

CROSS SECTION 

RIVER: skunk creek 
REACH: sonoran crossing RS: 16.17 

INPUT 
Description: 
Station Elevation Data num= 100 

sta Elev Sta Elev Sta Elev sta Elev Sta Elev 
9003 1652.09 9132.14 1651 . 99 9215.6 1652.5 9229.14 1651.92 9234.55 1651.8 

9251.2 1650.78 9270.82 1649.41 9287.27 1648.44 9310.22 1647.77 9324.71 1646.84 
9344.55 1645.94 9356 . 84 1645.18 9363 . 95 1644.99 9368.99 1645.01 9374.85 1645.22 
9380.99 1644 . 17 9387.98 1645.02 9392.08 1645 . 27 9417.27 1645 . 96 9441.99 1646 . 45 
9458.31 1646.15 9471.38 1646.72 9483.14 1646 . 25 9492.16 1645 . 36 9495 . 6 1645 . 55 
9503.38 1646.18 9508.58 1646.06 9513.51 1646 . 14 9517.86 1645.94 9524 .2 7 1646.13 
9527.96 1645.69 9532 . 85 1645.29 9538.48 1645 . 39 9548.89 1646.07 9563.86 1645 . 39 
9580.15 1644.48 9587 . 29 1643.08 9597 . 2 1642 . 01 9607.88 1641.18 9615.66 1641.03 
9621.48 1641 .49 9629 .56 1641.85 9639.04 1641.47 9648 . 79 1642.13 9664.98 1642 . 72 
9682.26 1642.5 9696 . 47 1642.92 9713.14 1644 . 41 9716.42 1644.88 9724.57 1645.57 
9743 . 98 1646.4 9757.04 1646.72 9761.79 1646.99 9766 .01 1646 . 94 9782 .3 3 1647 .08 
9804 . 49 1646.24 9824.96 1645.62 9845 . 69 1646.31 9864.33 1646 . 75 9871.73 1646.17 
9879.73 1645.87 9891.21 1645.24 9905.45 1645.1 9911.23 1644.82 9917.82 1644.65 
9920.61 1644.4 9928 . 3 1644.01 9939 . 49 1642.53 9945.61 1640 . 6 9950 . 32 1639.59 
9962.86 1639.49 9974.01 1639.14 9988.18 1637.210000.18 1636.1110000 . 211636 . 107 

10000 . 93 1636 .0410008 . 77 1636 . 1210015.78 1636 . 5410018.13 1636.82 10020 . 7 1637.42 
10026.2 1638.1510035.81 1639 . 1310041.19 1641 . 5210046.87 1644.1910052.14 1646 . 98 

10056 . 14 1649.810064 .05 1652.0210074 . 31 1652.7810086.35 1653.1510098 . 08 1653 
10120 .04 1653 . 36 10166 . 6 1653.3910172 . 35 1653 . 2910243.15 1653.0510260.35 1652.88 
10286.53 1653.02 10299.8 1652.7610317.72 1652 . 6610326.84 1652.74 10371.3 1652.47 

Manning's n values 
Sta n val Sta 

9003 .059 9911.23 

Bank Sta: Left Right 
9911 . 2310064.05 

CROSS SECTION 

RIVER: skunk creek 

num= 3 
n val sta 

.03910064.05 
n val 

.042 

Lengths: Left channel Right 
540 641.22 660 

coeff contr. Expan. 
. 1 . 3 

REACH: sonoran crossing RS: 16 . 05 

INPUT 
Description : 
Station Elevation Data 

sta Elev Sta 
9253 1648.5 9255.73 

9350 . 57 1647.52 9463 . 83 
9514.61 1646.83 9524.49 
9603.97 1644.98 9620.27 
9678.57 1641.31 9689.98 
9714.71 1639.83 9718 . 98 
9732.53 1637.98 9737 . 99 
9759 .2 9 1637.3 9764 . 97 
9824 . 14 1639.11 9838.68 
9920.39 1640 . 08 9936.53 
9960 . 65 1635.72 9964.55 
9986 . 24 1634.34 9992 . 13 

10031.93 1635.1210043.06 
10079.33 1636.210087.84 
10102 . 86 1639.1410108.57 
10149 . 86 1644.5610171.31 
10237 . 76 1646.5810248 . 29 
10295 .64 1646 . 6110302 . 97 
10344 . 67 1646.1910375 . 99 
10433.04 1645 .5110451 .56 

Manning's n values 
Sta n val Sta 

9253 .059 9936.53 

Bank Sta: Left Right 
9936.5310108.57 

CROSS SECTION 

num= 98 
Ele v sta Elev sta Elev Sta 

1648.51 9276 . 27 1648.09 9312.51 1647.72 9326.19 
1647 . 61 9486.56 1647 . 33 9497 . 7 1647 . 11 9501.95 
1646.72 9532.73 1646.78 9562.07 1646.64 9589.08 
1643.02 9630.91 1641 . 88 9647.3 1641.47 9668.34 
1641.23 9697.11 1640 . 96 9705.01 1640 . 23 9709.96 
1639.36 9720 . 65 1639 9724 .01 1637 . 99 9729.07 
1638.93 9742.03 1639 . 82 9747.71 1638 . 89 9750.77 
1637 . 98 9770.65 1638 . 98 9797 . 67 1639.73 9807 . 86 

1638.7 9855.1 1638.78 9878 . 38 1640.11 9898.25 
1639.78 9942.92 1639.18 9950 . 22 1638 . 83 9954.39 
1633.82 9967.02 1633.73 9973.22 1634 . 11 9976.16 

1634 . 5 9999 . 89 1634.4510006.59 1634.4210018.93 
1635.610052.69 1636 . 0910065.22 1636.4110069.64 

1635 . 6910092.78 1635 . 6410097.19 1636 . 37 10100 . 9 
1643.1310111.49 1643 . 7610118.33 1643 .7810126 . 53 

1645 .510194 . 94 1646.3410213 . 62 1646 . 410227.82 
1646 . 92 10252 . 3 1646.8510260.97 1646.8210271 . 88 
1646 . 47 10311.4 1646.5310331.29 1646.0410339 . 54 
1646 . 1610384 . 74 1645 . 8810401.19 1645.6710404 . 34 
1645 . 7510492.65 1645 . 65 

num= 3 
n val sta 

.03910108 . 57 
n val 

. 042 

Elev 
1647 . 78 
1647.13 
1645 . 71 
1641.45 
1640.62 

1637.6 
1638.29 
1639 . 41 
1640.24 
1637.52 
1634 . 26 
1634.69 

1636.6 
1637 . 57 
1643 . 93 
1646 . 62 
1646 . 69 

1646 
1645.7 

Lengths : Left channel Right coeff contr. Expan. 
980 949.97 840 . 1 .3 
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sonoran_sc_Post.rep 

RIVER: skunk creek 
REACH: sonoran crossing RS: 15.87 

INPUT 
Description: 
Station Elevation Data 

sta Elev Sta 
9096 1636 9146.51 

9365.79 1637.41 9390.94 
9488.65 1635.84 9495.95 
9527.74 1631.01 9531.83 
9580.06 1631.31 9589.47 
9711.29 1633.21 9718.24 
9785.17 1631.34 9791.78 
9827.47 1630.9 9857.24 
9885.71 1632.08 9892.55 
9918.28 1633.72 9921.68 
9965.93 1632.7 9972 . 67 

10000.43 1627.5710000.49 
10039 .4 1628.1210059.18 

10080 . 85 1628 . 5310087.57 
10137 . 94 1630.51 10156.8 
10187 . 63 1630 . 810203.31 
10259 . 89 1636.3410278.26 
10370.59 1637 . 29 10396 .1 
10489.22 1636.8610499.03 
10593.45 1637.41 10615.8 

Manning's n values 
Sta n val sta 

9096 .059 9972.67 

Bank sta: Left Right 
9972.6710203.31 

CROSS SECTION 

RIVER: Skunk Creek 

num= 98 
Elev Sta Elev sta 

1636.41 9186.42 1636 .57 9246.17 
1638 .04 9414.79 1638 . 16 9454 . 8 
1634 . 87 9508.37 1632.84 9517.7 
1631.39 9542.3 1631 . 21 9549.97 
1631.72 9601 . 66 1631.92 9640.64 
1633.09 9740.25 1632 . 11 9757.54 
1631.04 9799.01 1631.23 9805.93 
1632.74 9868 . 22 1632.51 9870.49 
1632.23 9904 . 07 1632.87 9909.29 
1633.35 9937.31 1633.41 9945.61 
1633.17 9976.88 1631 . 77 9987.55 
1627.5810007 . 06 1627 . 9410013.44 
1627 .0910061.57 1627.2710069.99 
1630 . 7910099.77 1631 . 0310112 . 28 
1631.0810164.02 1631 . 0210179 . 26 
1633.7810217.98 1635.5310235 . 16 
1636 . 8710297 . 18 1637 . 2110327 . 53 
1637.3910413.52 1636.78 10421 
1636.8210509.22 1636.9710535.78 
1637.2110627.22 1637.42 

num= 3 
n val Sta 

.03910203 . 31 
n val 

. 042 

Lengths : Left channel Right 
216 217.2 217 

Elev Sta 
1637 .09 9280.39 
1638.08 9471.08 
1631.49 9525.31 
1630 .94 9568.47 
1632 . 86 9665.48 
1631.67 9772.86 
1629 . 82 9809.49 
1632 . 65 9876.05 
1633.67 9914.16 

1633.2 9958.5 
1627.39 9997.06 
1627.4810014. 51 
1627.3110077 .17 
1630 . 8210116 . 57 
1630.45 10183 . 1 
1636.2210247.42 
1637.1210358.84 

1636.7 10486 
1637.0410551.34 

coeff contr . 
. 1 

El ev 
1637.07 
1637.76 
1630 . 66 
1631.25 
1633 . 13 
1631. 56 

1629.4 
1632 . 61 
1633.95 
1633 .07 
1627.42 
1627.67 
1628.21 
1630.89 
1630 .46 
1636.32 
1637 . 34 

1636.7 
1637.29 

Expan . 
.3 

REACH : sonoran crossing RS: 15.829 

INPUT 
Description: 
Station Elevation 

Sta Elev 
9467 . 56 1637.28 
9478.16 1637 . 5 
9485.23 1637.68 
9500.44 1636 . 9 
9521.18 1635.22 
9543.51 1633.72 
9563.21 1630.93 
9585.82 1629.01 
9596.77 1628 . 58 
9600.75 1627.72 
9609.13 1628 . 63 
9619.91 1628.78 
9631.49 1628 .92 
9644 . 62 1629.24 

9665.6 1629.56 
9679.85 1629.54 
9700.36 1629.48 
9718.77 1629.17 
9728.54 1628.44 

9737.5 1626 . 36 
9740 . 83 1626.57 
9745.62 1629.55 
9767.22 1629 .66 

9796.5 1629.9 
9816.43 1630 . 29 
9839.86 1630.47 
9863.64 1630.4 
9888.82 1630 . 75 
9905 . 57 1631.99 
9918.92 1632 . 14 
9933.53 1632 . 31 
9951.05 1632.3 

Data 
sta 

9471.77 
9478.63 
9487.94 
9503.53 
9523.85 
9544.33 
9567 . 92 
9588.04 
9596 . 99 
9601.14 
9609.59 
9621. 36 

9635.2 
9651.84 
9668.03 
9681.33 
9701.73 
9722.99 
9728.91 
9737.75 

9741.2 
9749.72 
9776.45 
9802.14 
9818.35 
9840.45 
9868.33 
9891.22 
9907.99 
9921.45 
9937.35 
9952 . 91 

num= 278 
Elev Sta Elev 

1637.33 9472.16 1637 .33 
1637.51 9480.14 1637.6 
1637.63 9495.49 1637.09 
1636.89 9511.6 1636 . 23 
1634.86 9528.2 1634.58 
1633.61 9547.66 1633.03 
1630.37 9570.69 1630.02 
1628.85 9591.35 1628.72 
1628.54 9597 . 59 1628.35 
1627.72 9601.81 1627.93 
1628 . 64 9613.07 1628.65 
1628 .84 9621.56 1628.84 
1628 . 99 9638.57 1629.06 
1629.39 9655.61 1629 .49 
1629.74 9670 . 27 1629.8 
1629 .49 9694.39 1629.49 
1629 .49 9709.65 1629.73 
1628.51 9723 .1 1628 .49 
1628.44 9733 . 6 1628.4 
1626 .33 9737.82 1626. 32 
1626.82 9742.29 1627 . 23 
1629.49 9754.15 1629.55 
1629.81 9787 . 85 1629.71 
1629.99 9804.14 1629 .98 
1630.42 9831.5 1630 . 34 
1630.47 9848 . 69 1630.43 
1630 . 47 9871.04 1630.56 
1630.96 9891.96 1630 .99 
16 32 . 11 9908 .5 1632.12 
1632.14 9927.64 1632.27 
1632.31 9942.75 1632.43 
1632.27 9956.72 1632.21 

Sta Elev Sta Elev 
9475.7 1637.33 9476.08 1637 . 33 

9481.07 1637.56 9482.63 1637 . 65 
9500 . 05 1636.9 9500.14 1636.9 
9515 . 79 1635.77 9517.27 1635 . 62 

9535 . 4 1634.21 9542.71 1633 . 76 
9554.15 1632.06 9556.87 1631.74 
9576.01 1629.68 9583 . 36 1629.14 
9593.69 1628.65 9594.52 1628.67 
9599.21 1627.88 9600.44 1627.78 
9603.78 1628.36 9604.05 1628.42 
9616.63 1628.66 9616.91 1628.61 
9622.85 1628 . 84 9626.92 1628 . 85 
9642.74 1629.17 9644.08 1629.21 
9659.39 1629.68 9661.16 1629 .61 
9673.33 1629.69 9678.75 1629.56 
9695 . 66 1629.51 9696.46 1629 . 46 
9711.39 1629 . 71 9717.01 1629 . 22 
9726.97 1628 . 45 9728.47 1628.44 
9735.05 1627.1 9735.68 1626.54 
9738.93 1626 . 31 9740.51 1626.51 
9743.39 1627.69 9745.11 1629.24 
9756.83 1629.55 9757.6 1629.54 
9792 . 24 1629.66 9794.16 1629.71 
9809.64 1630.2 9811.22 1630.19 
9832 . 83 1630 . 32 9837.59 1630.42 
9853.64 1630.38 9857 . 93 1630 . 4 
9878.63 1630 . 59 9882.92 1630.62 
9897.32 1631 . 32 9903 . 24 1631 . 77 
9911.45 1632.02 9913.48 1632.14 
9928.46 1632.28 9928.77 1632.29 
9944.92 1632.46 9948.03 1632.39 
9956.981632.158 9957.07 1632.14 
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• 

• 

• 

sonoran_SC_Post.rep 
9960 . 31 1631 9961 . 25 1630 . 66 9961.97 1630 . 35 9964 . 27 1629 . 34 9968.19 1628 . 96 
9974.84 1628.23 9975 . 59 1627 . 99 9978.42 1627 . 08 9978 . 56 1627 . 05 9982 . 51 1626 . 18 
9982 . 84 1626 . 18 9983 . 11 1626.18 9984 . 4 1625 . 78 9984 . 74 1625 . 59 9990.01 1625 . 4 
9992 . 67 1625.25 9998 . 78 1625 . 35 9999.99 1625 . 3810001.93 1625 . 4210013.67 1625 . 41 

10014 . 22 1625.3910014 . 43 1625 . 3910019.51 1625 . 0910020.29 1625 . 0210021.06 1625.23 
10022 . 91 1625 .4510023 . 03 1625 . 4510023.59 1625.4610024 . 81 1625.2510027.02 1624.8 
10027 . 89 1624.8110033.09 1624 . 7310036.57 1624 . 8510039.98 1625 . 0510043.64 1625.3 
10046 . 18 1625 . 6110047.52 1625.810048.68 1625.9710049.26 1625.9510052.11 1626.02 
10053 . 72 1626.0510054.41 1626 . 0710054.85 1626.0310057 . 92 1625.7310061.37 1626.43 
10061 . 99 1626.5610066.62 1627 . 5810068.36 1627 . 8310069 . 93 1627 . 9210070.13 1627.95 
10071 . 19 1627 . 8110073.48 1627 . 4210075.26 1626.9710075 . 89 1626 . 810077.67 1626 . 96 
10079 . 47 1627.1210079 . 75 1627 . 15 10082 . 2 1627 . 5210082.73 1627 . 5210084.43 1627.42 
10086 . 21 1627.3410089 . 01 1627.1910090.88 1627.1210093 . 15 1627.0410093.98 1626 . 93 
10098 . 88 1626 .4210100 . 99 1626.3510101.43 1626 . 3410102 . 76 1626 . 2310108 . 21 1626.04 
10108 . 77 1626 .0510112 . 16 1626 . 1610113.37 1626 . 2410115.13 1626.2910116.89 1626 . 71 
10121 . 02 1627.8910122.51 1628.0610140.74 1629.7710141.72 1629 . 8710153.55 1630 . 6 
10157 . 58 1630 . 7810158 . 45 1630 . 8410160.96 1630 . 99 10166 . 1 1631 . 310168 . 16 1631 . 49 
10170 . 65 1631.7310175 . 57 1632.32 10176.7 1632.4210176.961632.46810177 . 63 1632. 59 
10182 . 06 1633 .1610183 . 68 1633.3910191.52 1634.210196.51 1634.2410199 . 46 1634 . 27 
10201 . 33 1634.2910203 . 43 1634 . 2810208.47 1634 . 1410218 . 66 1633.8710228 . 06 1633.63 
10240.03 1633.3610243.09 1633 . 3110246 . 07 1633 . 2510247.02 1633 . 2710251 . 19 1633.28 
10251.54 1633.2810251.73 1633.2810251.75 1633 . 2810252 . 18 1633.2910252 . 85 1633.42 
10264 . 87 1635.4110264 . 96 1635 . 3810266.79 1635 . 3610267.88 1635.3710278 . 74 1635 . 5 
10284. 71 1635.46 10300 . 2 1635.2210309.26 1635 . 25 

Manning's n values 
Sta n val Sta 

9467 . 56 . 059 9956 . 98 

num= 3 
n val sta 

.03910176.96 
n val 

.042 

Bank Sta: Left Right Lengths: Left Channel Right 
9956 . 9810176.96 210 219 . 6 219 

Ineffective Flow num= 1 
Sta L sta R Elev Permanent 
1026010309.26 1637 T 

CROSS SECTION 

RIVER: Skunk Creek 
REACH: sonoran crossing 

INPUT 
Description : 

RS : 15.787 

Station Elevation Data num= 271 

coeff contr . 
.1 

Expan. 
.3 

Sta Elev Sta Elev sta Elev sta Elev Sta Elev 
9143.19 1634.64 9156.06 1634 . 66 9166.15 1634.75 9174.59 1634 . 84 9207.59 1634 . 86 
9215.26 1634 . 85 9219.68 1634 . 87 9233.65 1634 . 81 9237.6 1634.75 9246.35 1634 . 53 
9255.38 1634 . 49 9260.12 1634.48 9291.79 1634.3 9302.88 1634.25 9322 . 67 1634.1 
9329.74 1634.09 9333 . 18 1634 .08 9341.66 1634.16 9345 . 64 1634 .17 9361.3 3 1634 .09 
9367.74 1634.05 9379 . 9 1634 . 16 9393.2 1634.04 9400 . 54 1633 . 97 9400 . 99 1633 . 97 
9401.68 1633 . 98 9405.21 1634.04 9406 . 88 1634 . 06 9406 . 93 1634.06 9409.3 1634 .08 
9409.99 1634.08 9414 . 59 1634 . 13 9417.86 1634.13 9420 . 69 1634.14 9423.02 1634 . 12 
9424.97 1634 . 11 9425 . 55 1634.11 9434.78 1634.17 9441 . 74 1634 .15 9446.64 1634 .09 
9457.54 1634.04 9459.45 1634.04 9461.05 1634.04 9461 . 99 1634.05 9471.69 1634 . 1 
9474.41 1634.16 9486 . 95 1634 . 22 9488.87 1634 . 22 9489 . 69 1634 . 21 9491.54 1634 . 18 

9500.1 1634 .09 9508 1633.88 9514.11 1633 . 78 9518 . 29 1633.8 9526.79 1633 . 65 
9541.17 1633 . 7 9548 . 14 1633 . 87 9549.44 1633 . 41 9555 . 91 1630.56 9556.1 1630 . 49 
9556.42 1630.34 9556 . 92 1630 . 1 9561.96 1627 . 73 9563 . 38 1627.27 9565.03 1626 . 86 
9565 . 99 1626.64 9567.15 1626.29 9569.7 1624 . 85 9571 . 65 1623 . 82 9573 .05 1623 . 29 
9573.65 1623 .08 9573.76 1623.14 9575 1624 . 01 9577.09 1625 . 68 9579.33 1625 .04 
9580.74 1624 . 72 9582 1624.89 9582.9 1625 . 13 9584 . 1 1625 . 45 9585 . 25 1625 . 7 
9587.98 1626.5 9588 . 53 1626 . 49 9589.45 1626 . 39 9593 . 88 1625 . 8 9594 . 33 1625.78 
9595 . 31 1625.71 9597 . 87 1625 . 39 9598 . 42 162 5. 35 9599.36 1625 . 6 9603 . 67 1626.68 

9607 . 9 1626.55 9608 . 18 1626 . 55 9608.31 1626.55 9608.48 1626.54 9608.98 1626.5 
9611 . 16 1626 . 26 9613 . 65 1626 9614.04 1625 . 9 9617 . 66 1624 . 57 9619 . 4 1623.94 
9619 . 94 1623.9 9621 . 58 1623. 29 9623 . 03 1623.29 9624 . 51 1623.08 9627 . 04 1623.13 

9627.5 1623.09 9629 . 03 1622 . 8 9629.69 1622 . 7 9630.2 1622.77 9631 . 88 1623 . 05 
9634 . 21 1623 . 77 9634 . 66 1623.88 9635 . 63 1623.91 9638 . 48 1623.97 9638 . 57 1623 . 97 
9639 . 24 1624.03 9642 . 04 1624.62 9644.36 1625.1 9645.39 1625.33 9646.72 1625 . 57 
9648.93 1625 . 94 9649.84 1626 . 09 9651.44 1626 . 5 9655.47 1626 . 91 9661 . 97 1627 . 3 
9662 . 18 1627.3 9669 . 19 1627 . 37 9671.66 1627.34 9673.69 1627 . 41 9681 . 57 1627 . 62 
9683 . 33 1627.69 9690.77 1627.67 9698.2 1627 . 69 9699.56 1627 . 69 9705.82 1627 . 83 
9717 . 03 1628.07 9723 . 52 1628 . 2 9724 . 59 1628.22 9731 .03 1627.87 9733 . 3 1627.75 
9741 . 14 1628 . 03 9744 . 45 1628.08 9748.52 1628.27 9762.69 1629.03 9764 . 32 1628 . 96 
9770 . 93 1629 . 06 9795 . 28 1629.67 9795.51 1629.65 9796 . 72 1629.7 9809 . 82 1630 . 12 
9815 . 56 1630 . 23 9816.11 1630 . 25 9816 . 92 1630.27 9830 . 28 1630.57 9831 . 81 1630 . 54 
9837 . 16 1630 . 5 9839. 23 1630.47 9840 . 55 1630.48 9846 . 07 1630.32 9847.85 1630 . 29 
9854 . 83 1630 . 03 9858 . 86 1629.98 9862.58 1629.98 9872 . 04 1630 . 04 9877.07 1630.3 

9878.3 1630 . 36 9881.61 1630 . 61 9882.86 1630 . 71 9885 . 36 1630.42 9889.96 1629 . 91 
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9891 . 65 1629 . 89 9892.54 
9905.5 1630.15 9910.33 

9927.76 1629.69 9931 . 95 
9941 . 79 1629 . 79 9942.31 
9955.99 1629.54 9962. 72 
9974.75 1626.71 9977.67 
9986.33 1624.39 9990.31 

10000 1622.810002.03 
10018.36 1622.7310023.92 
10037.64 1623.3210039.38 
10048.43 1623 . 9210052.79 
10065 . 34 1624 . 3410065.36 
10077 . 89 1623 . 8410080 .46 
10086 . 55 1623 . 6110087.27 
10092 . 49 1622 . 6710093.49 
10101 . 86 1627.68 1010 3 
10118 . 03 1632.2510125.02 
10152 . 58 1630 . 6310154 . 19 
10194.58 1629.0310198 . 71 
10242.09 1632.9110243.53 

10290 . 7 1633.96 

Manning's n values 
Sta n val Sta 

9143.19 .059 9952.25 

Bank Sta : Left Right 
9952 . 2510109.87 

Ineffecti ve Flow num= 
Sta L Sta R Elev 

9500 9650 1623.8 
10228 10400 1635 

CROSS SECTION 

RIVER: Skunk Creek 

Sonoran_SC_Post . rep 
1629.89 9896 . 4 1630.26 9902 . 59 1630 . 23 9903.65 
1629.96 9913 . 37 1629.94 9919.01 1629 . 89 9924.3 
1629 . 63 9933 . 8 1629 . 68 9940.7 1629.77 9941.43 
1629.79 9945.54 1629 . 68 9952 . 25 1629.56 9953.45 

1629 9963.62 1628 . 86 9969.75 1628.43 9973 . 19 
1625 . 57 9978 . 56 1625 . 16 9982 . 51 1624 . 83 9983 . 83 
1623.86 9993.32 1623 . 07 9993.89 1622.93 9994 . 78 
1622 .7610002.75 1622.7610015.72 1622 . 6610016 . 58 
1622 . 8810030 . 88 1623 . 0310031.63 1623.0410036.89 
1623.3110042.68 1623 . 3910047.76 1623.8610048.19 
1623.8710056.62 1623.9 10058.8 1624.0510065.3 3 
1624.34 10069.6 1624.2110070.45 1624.17 10076 . 8 
1623 . 7910081 . 61 1623.79 10084 . 1 1623 . 6510085.58 
1623.3410089 . 22 1622.82 10089.8 1622.7810091 . 14 
1623.2710095 . 17 1624.07 10098.9 1626 . 2210099 . 07 
1628.0610103.12 1628 . 1210103.86 1628 . 5210109.87 
1632.3610135.12 1631.7710139.93 1631 . 4710147 .06 
1630.3510155.52 1630 . 3210155.66 1630 . 32 10158.2 
1629.3810237.25 1632 . 5410239.62 1632 . 7510239 . 91 
1632 . 9110270.88 1633.8310277 . 64 1633.9710289.31 

num= 3 
n val sta 

.03910109 . 87 
n val 

. 042 

Lengths: Left channel 
90.04 90 .04 

2 
Pe rmanent 

T 
T 

Right 
90 .04 

coeff contr . 
.3 

REACH : sonoran crossing RS: 15 . 770 

INPUT 
Description: 
station Elevation Data num= 146 

1630.21 
1629.82 
1629 . 78 

1629.5 
1627.22 
1624 . 79 

1622 . 9 
1622 . 68 
1623 . 26 

1623 . 9 
1624.34 
1623.91 
1623.62 

1622.7 
1626.35 
1631 . 94 
1631.13 

1629 . 8 
1632.79 
1633 . 99 

Expan . 
. 5 

Sta Elev sta Elev Sta Elev Sta Elev Sta Elev 
9102 . 38 1633.73 9104.31 1633 . 77 9117 . 53 1634 . 13 9140.11 1634.51 9146 . 49 1634 . 57 
9152.96 1634 . 61 9162.9 1634.77 9182.21 1634.77 9188.91 1634 . 72 9191 . 8 1634 . 73 
9198 .08 1634.54 9211 . 25 1634.29 9222.27 1634.04 9224 . 31 1634 9238 . 48 1633 . 75 
9252 . 23 1633.49 9255.57 1633 . 48 9257.48 1633.48 9271 . 53 1633.29 9281 . 76 1633.17 
9287.91 1633.14 9290 .4 1633 . 13 9314.63 1633 . 53 9324 . 01 1633 . 67 9337.41 1633 . 64 
9356.56 1633 .46 9359.07 1633 . 43 9360 . 18 1633.42 9360.3 1633.41 9361.16 1633 . 42 
9364.77 1633 . 42 9372.96 1633.4 9382 . 39 1633 . 38 9383.38 1633.38 9391 . 5 1633 . 38 
9394.42 1633 . 39 9399.07 1633.39 9407 . 64 1633 . 38 9409 . 56 1633 .36 9419.95 1633 . 23 
9429.65 1633 . 21 9440 . 75 1633 . 29 9447.83 1633.51 9450 . 09 1633.58 9451.36 1633 . 56 

9451.6 1633 . 56 9464 . 71 1633 . 47 9470.98 1633 . 65 9476 . 25 1633 . 69 9486 . 4 1633 . 74 
9488.7 1633 . 86 9496 . 31 1634.05 9498.29 1634.1 9499.75 1634.14 9500 . 73 1634 . 18 

9501.55 1634 . 16 9501.56 1634 . 16 9519 . 63 1634.15 9521.09 1634.11 9543.09 1633 . 87 
9543.1 1633 . 88 9549.09 1631 . 07 9564.13 1623 . 28 9565 . 73 162 3. 32 9573 . 1 1622 . 7 

9580 .18 1625 . 11 9580.29 1625.15 9580.49 1625.14 9581 . 45 1624 . 79 9587.53 1622 . 37 
9588 . 75 1621 . 88 9589.78 1621.06 9591.7 1621.27 9604.71 1623.05 9605.45 1623.17 
9605 . 46 1623 . 17 9606.75 1623.3 9607 . 66 1623 . 39 9622 .04 1625 .13 9626.02 1625 . 35 
9638.68 1625.4 9677.38 1626.04 9700 . 92 1626.83 9723.99 1627.58 9745.68 1627.98 
9774.11 1628 . 49 9812.7 1628.47 9825.04 1628.47 9845.01 1628.62 9874.17 1628.71 
9903.73 1627.88 9914.53 1627 . 81 9917.54 1627.77 9919.29 1627 . 74 9938 . 621627 . 211 
9948 . 91 1626.93 9949.24 1626.92 9950 . 82 1626 . 87 9952 .01 1626.83 9953.24 1626.8 
9954.26 1626.73 9963.73 1625.92 9970.11 1625.61 9976 . 18 1624 . 25 9986.56 1622.02 
9986.75 1622 . 03 9987.35 1622.04 9988 . 41 1622.07 9989.89 1622 .1 9994.2 1622.16 
9997.85 1622.19 10000 1622.23 10018 1622.561003 3. 77 1622.9310037.56 1622 . 28 

10046.75 1620 . 6810048.47 1620 . 3610049.58 1620.3810055.41 1620 . 3410065.67 1620.67 
10072.25 1620 . 9510080.09 1622.23 10095 .4 1624.0610099.16 1624.0410105.15 1623.27 
10114 .05 1621 . 3410123.65 1620 . 26 10129 . 7 162010137 . 57 1620 . 7110141.88 1621.03 
10169.67 1625 . 8310171 . 551626.289 10178 .4 1627.9610189 . 44 1629 . 6310197.37 1630 . 26 
10204.92 1630 . 9110212.22 1631 . 4910235 . 97 1633.5510239.75 1633.7810249.56 1634.41 
10266.44 1634 . 610266.74 1634 . 6110267.73 1634.610283 . 52 1634. 3210289.65 1634 . 4 

10290 . 7 1634.42 

Manning's n values 
Sta n val Sta 

9102.38 .059 9953.24 

Bank sta: Left Right 

num= 3 
n val Sta 

.03910169.67 
n val 

. 042 

Lengths: Left channel Right 
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• 

• 

• 

9953.2410169 . 67 41. 53 
sonoran_SC_Post . rep 

41.53 41.53 .3 . 5 
Ineffective Flow num= 

Sta L Sta R Elev 
9500 9650 1623 . 8 

10144 10300 1635 . 5 

CROSS SECTION 

RIVER: Skunk Creek 

2 
Permanent 

T 
T 

REACH: sonoran crossing RS: 15 . 762 

INPUT 
Description : 
Station Elevation Data num= 112 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9307.14 1633.42 9307 . 53 1633 . 37 9312 . 2 1633.33 9321 . 28 1633 . 45 9321 . 47 1633 . 45 
9324 . 22 1633.49 9324 . 22 1633.51 9324 . 24 1633 . 51 9328.42 1633.55 9339.37 1633.4 
9361 . 87 1633 . 33 9373 . 21 1633 . 14 9374 .07 1633 . 13 9374.78 1633 . 13 9388.58 1632 . 97 
9389 . 14 1632 . 96 9401.57 1632 . 99 9410 . 55 1633 . 01 9418 . 3 1632 . 91 9419 . 54 1632 . 9 
9420 . 66 1632 . 87 9429.44 1632 . 75 9431.31 1632 . 76 9432 . 52 1632 . 76 9434 . 38 1632 . 84 

9454 . 2 1633.23 9459 . 63 1633 .41 9468 . 63 1633 . 32 9470 . 35 1633 . 36 9481.47 1633 . 69 
9483 . 62 1633 . 77 9485.96 1633.82 9486 . 38 1633 . 87 9486.39 1633.86 9488 . 42 1633 . 86 
9522.92 1633.43 9529 .07 1633.35 9531.58 1633.15 9537 . 56 1630.3 9550 . 31 1623 . 75 
9552.41 1623 . 6 9555.04 1623.77 9562.24 1623.62 9571 . 37 1623 . 49 9575.43 1620.88 
9575.56 1620 . 81 9575.78 1620.81 9586.45 1621 . 64 9592.45 1622 . 49 9608 . 61 1624 . 11 
9610 . 09 1624 . 15 9628 . 14 1624.43 9663 . 87 1625 . 21 9686 . 14 1625.82 9709 . 28 1626 . 6 
9741.38 1626.85 9761.18 1627 . 26 9788.85 1627 . 3 9812 . 76 1627.33 9833 . 36 1627 . 3 
9859 . 93 1627.31 9884.82 1627 . 27 9901 .46 1626.81 9929.64 1626 . 6 9941.97 1626 . 31 
9943 . 261626 . 266 9958.85 1625 . 73 9968 . 32 1625.54 9976 . 47 1624.31 9987 . 61 1622.29 

10000 1622.5110005.53 1622 . 6110016 . 46 1622 . 8610023 . 14 1622 . 5510029.45 1621.15 
10033 . 16 1620.6910041 . 23 1619.9910042.19 1619.8310045 . 52 1619.310046 . 16 1619.54 
10047 . 76 1619 . 63 10049 . 9 1619.6110066 . 88 1619.5610072.27 1619.61 10084 1619 . 54 
10086 .48 1619.52 10087.7 1619 . 1510093.17 1619.4610101 . 77 1620.0910102 . 96 1620.42 
10105 . 82 1621.0310116 . 47 1622.9310140.88 1627 . 2710141.071627 . 303 10150 . 1 1628.86 
10185.56 1630 . 9310186.57 1631 . 0210194 . 03 1631.6210215 . 33 1633 . 1910224 . 34 1633 . 86 
10224 . 74 1633 . 9 10228 1634 . 3210231 . 12 1634 . 9310241 . 95 1636.8710242 . 32 1636 . 88 
10243 . 69 1636 . 8110246.37 1636.8910256 . 64 1636 . 8110264.02 1636.8610274 . 89 1635.06 

10284 . 2 1634 . 8410290.15 1635 . 09 

Manning's n values 
sta n val sta 

9307 . 14 . 059 9968 . 32 

Bank sta: Le f t Right 
9968 . 3210140.88 

Ineffective Flow num= 
Sta L Sta R Elev 

9500 9650 1623 . 8 
10105 10300 1635 

9956 10011 1629 . 7 

CROSS SECTION 

RIVER : skunk creek 

num= 3 
n val Sta 

.03910140 . 88 
n val 

. 042 

Lengths : Left channel 
38 . 22 38 . 22 

3 
Permanent 

T 
T 
T 

Right 
38.22 

REACH: Sonoran c rossing RS : 15 . 755 

INPUT 
Description: Dove valley 
Station Elevation Data 

Sta Elev Sta 
9106.41 1634.11 9124.02 
9162 . 98 1634 . 12 9168.08 
9177 .07 1633.82 9177 .4 
9191.94 1633.56 9192 . 67 
9200 . 35 1633.36 9200 . 85 
9213 . 47 1632 . 76 9230 . 08 
9263.88 1631 . 73 9264 . 58 
9268.04 1631 . 85 9272 . 05 
9283.36 1631 . 98 9290 . 93 
9305 . 61 1631 . 18 9306.72 
9330 .41 1629.55 9346 . 4 
9426 . 68 1626.78 9427 . 4 
9475 . 44 1625 . 79 9475.88 
9512 . 49 1624 . 5 9520 . 71 
9566 . 05 1620 . 43 9566 . 66 

9581 . 4 1620.08 9582.44 
9621.37 1621 . 78 9634 . 76 

Road u; s 
num= 

El ev 
1634 . 18 

1634 
1633 . 8 

1633 . 54 
1633 . 13 

1632 . 3 
1631.73 
1632 .08 
1631. 77 
1631.09 
1628 . 75 
1626 . 88 
1625 . 79 
1623.55 
1620 . 23 
1620 . 14 

1621.8 

162 
Sta Elev Sta 

9127 . 25 1634 . 19 9152.64 
9168 . 42 1634 9173 . 94 
9179.61 1633.79 9187 . 62 
9194.53 1633.56 9198 . 33 
9201 . 49 1633 . 12 9212.24 
9260 . 38 1631.76 9261 . 45 

9264 . 8 1631.72 9264 . 88 
9273 . 79 1632 . 1 9278 . 41 
9293.45 1631 . 7 9295 . 29 
9314.26 1630 . 03 9318.95 
9373 . 95 1627 . 75 9424 . 81 
9432 . 13 1626.86 9474 . 5 
9476 . 29 1625.77 9508 . 92 
9541.76 1622 . 73 9551.64 
9568.69 1620 . 1 9573 . 38 
9582.92 1620 . 26 9595.77 
9674.88 1621.55 9688 . 12 
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coeff contr. 
. 3 

Expan . 
. 5 

Elev 
1634.1 

1633 . 69 
1633 . 61 
1633 . 59 
1632.84 
1631.78 
1631. 72 
1632 . 13 
1631.63 

1629.4 
1626.61 

1625.8 
1624.83 
1622. 29 
1619.55 
1621.37 
1621.63 

Sta Elev 
9162 . 4 1634 . 12 

9175.58 1633.86 
9188 . 82 1633.62 
9199 . 88 1633 . 57 
9212.94 1632.78 
9261.96 1631 . 77 
9265 . 46 1631 . 71 
9279.23 1632 . 11 
9297. 51 1631. 55 
9323 . 04 1629 . 88 
9426 . 51 1626 . 59 
9475 . 3 1625.79 

9509 . 81 1624 . 78 
9559 . 16 1621.78 
9576 . 75 1619 . 67 
9615 .03 1621.7 5 
9726 . 88 1621.7 



sonoran_sc_Post.rep 
9766.34 1622 .01 9779.97 1621.94 9814.03 1622.22 9830.2 1622.61 9835.09 1623.11 
9856 . 97 1623.79 9857.88 1623.88 9859.35 1623.93 9859.53 1623.95 9860.06 1623 . 91 
9863.48 1623.99 9881.65 1624.37 9914.321625.102 9925.36 1625.35 9933 . 17 1625 . 49 
9935.28 1625.54 9951 .081625.896 9952.17 1625.92 9953.39 1625.95 9953.72 1625 . 93 
9973.93 1624.68 9991.65 1623.52 9993.23 1623.49 10000 1622.4110001 . 49 1622 . 17 

10003 . 83 1622.3210005.81 1622.510011 . 26 1622.7810034 . 27 1624.2410036.24 1624.22 
10047.07 1624.7210047.69 1625 . 51 10047.7 1625.610048.18 1625 . 6610048 . 65 1625.76 

10049.2 1625.89 10049.6 1621 . 5310049.93 1618.6910050.06 1618.6910050.34 1618.69 
10050.99 1618.6910059 . 881618.85110070.87 1619 . 0510070 . 87 1619.1410071.18 1622 . 53 
10071 .48 1625 . 7510071.69 1625 . 8710072.13 1625 . 7410072 . 56 1625.710072 . 58 1625.7 
10072.58 1625.6610073.13 1625.0310085.02 1626.1810088 . 15 1626 . 95 10094.2 1627.57 
10096.641627 . 84710105 . 84 1628.8910120.87 1629 . 9310136 . 98 1630 . 4510144.25 1630 . 5 
10150.49 1630 . 7410173 . 85 1631.510185.56 1631 . 4110192.35 1631.8810201.99 1632.83 
10205.72 1633.1110219.06 1633.610221.01 1633.6710222 . 41 1633 . 5910229 .05 1633.67 
10229.81 1633 . 75 10236.1 1633.9810244 . 22 1633 . 9810249.65 1634 . 0310259.16 1633.99 
10285.76 1633.8910289.22 1633 . 85 

Manning's n values 
sta n val Sta 

9106.41 .024 9951.08 

num= 3 
n val Sta 

:o2410120 . 87 
n val 

.024 

Bank Sta: Left Right 
9951.0810120.87 

Lengths: Left channel 
89.41 89.41 

Right 
89 .41 

coeff contr. 
. 3 

Ineffective Flow num= 4 
Sta L Sta R Elev Permanent 

T 9100 9513 1635 
9513 9900 1623 . 6 T 
9924 10048.2 1629 . 7 T 

10073 10300 1636 T 

CULVERT 

RIVER: skunk creek 
REACH : sonoran crossing RS : 15.744 

INPUT 
Description: 
Distance from upstream xs = 19 
Deck/ Roadway width 46 
weir coefficient 2.6 
Upstream Deck/ Roadway coordinates 

num= 99 
sta Hi cord Lo 

9102 . 37 1633.9 
9132.97 1633.74 
9154.18 1633 . 73 
9173.92 1633.37 
9252 . 35 1631.75 
9276.97 1631.24 
9283.57 1631.09 
9286. 59 1631.2 5 
9291.18 1631.3 
9301.43 1630.55 
9317.58 1630 . 08 
9367.27 1628 . 52 
9421.29 1627.05 

9469 . 7 1625.69 
9504.34 1624 . 99 
9516 .07 1624.66 
9574.65 1623.92 

9617.2 1623.55 
9720 . 59 1623.19 
9771.25 1623.26 
9854 . 31 1623.94 
9854 . 64 1623.96 

99091625.209 
9928.52 1628.06 
9951.65 1628 . 57 
9980 . 24 1629.46 
10032. 3 1631. 2 

10044.19 1631. 59 
10084.76 1633.01 
10171.96 1635.29 
10200.68 1635 . 77 

10218.2 1636.03 
10248 . 19 1636.04 

cord Sta Hi Cord Lo 
1618 9118 . 85 1633 . 78 
1618 9140.15 1633.68 
1618 9157 . 05 1633.83 
1618 9198 . 92 1632 . 86 
1618 9255 . 82 1631.68 
1618 9280 . 72 1631.13 
1618 9283 . 59 1631 . 09 
1618 9289 . 98 1631 . 32 
1618 9291 . 21 1631 . 3 
1618 9301 . 49 1630 . 55 
1618 9318.2 1630 . 03 
1618 9367 . 28 1628 . 52 
1618 9421 . 38 1627 . 05 
1618 9469 . 71 1625 . 69 
1618 9504 . 62 1624 . 98 
1618 9566 . 43 1623 . 98 
1618 9616 . 38 1623.56 
1618 9668 . 53 1623 . 25 
1618 9720 . 68 1623.19 
1618 9774 . 19 1623 . 27 
1618 9854.42 1623.96 
1618 9876 . 34 1624.34 
1618 99091627.539 
1618 9951 . 6 1628.57 
1618 9951.69 1628 . 57 
1618 9980.25 1629.46 
161810040.27 1631 .46 
161810050.45 1631 . 77 
161810090 . 84 1633.19 
161810191.18 1635.59 
161810207.56 1635.95 
161810219.13 1636 .04 
161810262.14 1635.97 

Upstream Bridge cross section Data 

cord Sta Hi cord Lo 
1618 9128.73 1633 . 79 
1618 9142 . 79 1633 . 69 
1618 9170 . 7 1633 . 35 
1618 9210.4 1632.7 
1618 9269 . 89 1631 . 37 
1618 9282 . 16 1631 .1 
1618 9283.94 1631 . 08 
1618 9291 . 16 1631.3 
1618 9296 . 48 1630.75 
1618 9317.44 1630 . 09 
1618 9367.01 1628 . 53 
1618 9368.75 1628 . 48 
1618 9469.69 1625 . 69 
1618 9470.59 1625 . 67 
1618 9516 .06 1624 . 66 
1618 9566.5 1623 . 98 
1618 9616.62 1623 . 55 
1618 9707.6 1623.21 
1618 9720 . 77 1623.19 
1618 9774.2 1623 . 27 
1618 9854 . 48 1623.96 
1618 9877 .05 1624.35 
1618 9928.4 1628.06 
1618 9951.63 1628 . 57 
1618 9980 . 23 1629 . 46 
1618 9999.99 1630.12 
161810040 . 83 1631 . 47 
161810052.32 1631 . 84 
161810139.91 1634.75 
161810193.79 1635.71 
161810211 .07 1635.92 
161810228 . 36 1636.11 
161810290 . 14 1636.06 
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cord 
1618 
1618 
1618 
1618 
1618 
1618 
1618 
1618 
1618 
1618 
1618 
1618 
1618 
1618 
1618 
1618 
1618 
1618 
1618 
1618 
1618 
1618 
1618 
1618 
1618 
1618 
1618 
1618 
1618 
1618 
1618 
1618 
1618 

Expan . 
.5 



• 

• 

• 

so no ran_sc_Pos t . r ep 
St ati on El evati on Data num= 162 

Sta Elev sta Elev Sta Elev sta 
9106 . 41 1634 . 11 9124.02 1634.18 9127 . 25 1634 . 19 9152.64 
9162 . 98 1634.12 9168.08 1634 9168 . 42 1634 9173. 94 
9177 . 07 1633.82 9177 .4 1633 . 8 9179 . 61 1633 . 79 9187 .62 
9191 . 94 1633 . 56 9192.67 1633 . 54 9194 . 53 1633 . 56 9198 . 33 
9200 . 35 1633 . 36 9200 . 85 1633.13 9201.49 1633.12 9212 . 24 
9213 . 47 1632 . 76 9230.08 1632 . 3 9260.38 1631.76 9261.45 
9263 . 88 1631 . 73 9264 . 58 1631 . 73 9264 . 8 1631.72 9264 . 88 
9268 .04 1631 . 85 9272 .05 1632 .08 92 73 . 79 1632 . 1 9278.41 
9283 . 36 1631 . 98 9290 . 93 1631 . 77 9293 . 45 1631 . 7 9295.29 
9305 . 61 1631.18 9306 . 72 1631 .09 9314 . 26 1630 .03 9318 . 95 
9330 .41 1629.55 9346.4 1628 . 75 9373.95 1627 . 75 9424 . 81 
9426 . 68 1626 . 78 9427 . 4 1626 . 88 9432 . 13 1626 . 86 9474 . 5 
9475 .44 1625 . 79 9475 . 88 1625.79 9476.29 1625 . 77 9508 . 92 
9512.49 1624 . 5 9520 . 71 1623 . 55 9541 . 76 1622 . 73 9551 . 64 
9566 .05 1620 . 43 9566.66 1620 . 23 9568 . 69 1620 . 1 9573 . 38 

9581 . 4 1620.08 9582.44 1620 . 14 9582.92 1620 . 26 9595 . 77 
9621.37 1621.78 9634 . 76 1621 . 8 9674 . 88 1621.55 9688.12 
9766 . 34 1622 .01 9779 . 97 1621 . 94 9814 . 03 1622 . 22 9830.2 
9856.97 1623.79 9857 . 88 1623 . 88 9859 . 35 1623 . 93 9859 . 53 
9863 . 48 1623 . 99 9881 . 65 1624 . 37 9914 . 321625.102 9925.36 
9935 . 28 1625 . 54 9951 . 081625 .896 9952 . 17 1625.92 9953 . 39 
9973.93 1624 . 68 9991.65 1623.52 9993 . 23 1623 . 49 10000 

10003 . 83 1622 . 3210005 . 81 1622.510011 . 26 1622 . 7810034 . 27 
10047 . 07 1624 . 7210047 . 69 1625.51 10047.7 1625.610048 . 18 

10049 . 2 1625 . 89 10049 . 6 1621.5310049 . 93 1618 . 6910050 . 06 
10050 . 99 1618 . 6910059 . 881618.85 110070 . 87 1619 . 0510070.87 
10071 . 48 1625 . 7510071.69 1625.8710072 .13 1625.7410072.56 
10072 . 58 1625.6610073 . 13 1625 . 0310085.02 1626 .1810088 .15 
10096 . 641627 . 8471010 5. 84 1628.8910120.87 1629 . 9310136.98 
10150 . 49 1630 . 7410173 . 85 1631 . 510185.56 1631.4110192 . 35 
10205. 72 1633 . 1110219 .06 1633 . 610221 .01 1633.6710222 . 41 
10229 . 81 1633 . 75 10236 .1 1633.9810244 . 22 1633 . 9810249.6 5 
10285 . 76 1633 . 8910289 . 22 1633 . 85 

Man ni ng ' s n val ues num= 3 
sta n val s t a n val Sta n val 

9106 . 41 .024 9951 .08 .02410120 . 87 .024 

Bank Sta : Left Right coeff contr . Expan. 
995 1. 0810120.87 . 3 . 5 

Ineffective Flow num= 4 
Sta L Sta R Elev Permanent 

9100 9513 1635 T 
9513 9900 1623 . 6 T 
9924 10048.2 1629 . 7 T 

10073 10300 1636 T 

Downstream Deck/ Roadway Coordinates 
num= 67 

El ev St a El ev 
1634.1 9162 . 4 1634 . 12 

1633 . 69 9175.58 1633 . 86 
1633 . 61 9188.82 1633 . 62 
1633.59 9199 . 88 1633 . 57 
1632 . 84 9212 . 94 1632 . 78 
1631 . 78 9261 . 96 1631 . 77 
1631 . 72 9265 . 46 1631 . 71 
1632 . 13 9279.23 1632 . 11 
1631 .63 9297.51 1631 . 55 

1629.4 9323 . 04 1629 . 88 
1626 . 61 9426 . 51 1626.59 

1625 . 8 9475.3 1625 . 79 
1624 . 83 9509 . 81 1624.78 
1622 . 29 9559.16 1621 . 78 
1619 . 55 9576.75 1619 . 67 
1621.37 9615 . 03 1621 . 75 
1621 . 63 9726.88 1621 . 7 
1622.61 9835.09 1623 .11 
1623 . 95 9860 . 06 1623 . 91 
1625 . 35 9933 . 17 1625 . 49 
1625 . 95 9953 . 72 1625 . 93 
1622 . 4110001 . 49 1622 .17 
1624.2410036.24 1624.22 
1625 . 6610048 . 65 1625 . 76 
1618 . 6910050 . 34 1618 . 69 
1619 . 1410071 . 18 1622 . 53 

1625.710072 . 58 1625 . 7 
1626 . 95 10094 . 2 1627 . 57 
1630 . 4510144.25 1630 . 5 
1631 . 8810201 . 99 1632.83 
1633 . 5910229.05 1633 . 67 
1634 .0310259 .16 1633 . 99 

sta Hi cord La 
9108 . 27 1634 . 65 
9143 . 92 1634 . 54 
9187 .01 1633 . 93 
9259 . 39 1632 . 55 
9284.38 1631.58 
9317 . 91 1630 . 55 
9359 . 85 1629 . 32 
9456 .49 1626 . 67 
9505 . 14 1625 . 45 
9605 . 68 1624 . 34 

Cord Sta Hi Cord LO cord s t a Hi cord La cord 
1618 
1618 
1618 
1618 
1618 
1618 
1618 
1618 
1618 
1618 
1618 
1618 
1618 
1618 
1618 
1618 
1618 
1618 
1618 
1618 
1618 
1618 

96 58 . 5 1624 . 11 
9762 . 22 1623.99 
9815 . 11 1624 . 55 
9902 . 36 1626 . 13 

99601630 . 098 
9997 . 59 1631.33 

10021.89 1632.08 
10054 .09 1633 .19 
10128 . 23 1635 .41 
10183.78 1636.26 

10207.5 1636 . 57 
10237 . 73 1636 . 93 
10290.15 1636 . 92 

1618 9118 . 92 1634.64 
1618 9144.13 1634.54 
1618 9209.27 1633 . 61 
1618 9269 . 41 1632.28 
1618 9297 . 28 1631 . 15 
1618 9333 . 87 1630 . 13 
1618 9361 . 21 1629 . 28 
1618 9457 . 44 1626 . 64 
1618 9554.32 1624.72 
1618 9606 . 61 1624 . 33 
1618 9659 . 35 1624 . 11 
1618 9763 . 73 1623 . 99 
1618 9866 . 12 1625 . 27 
1618 9918 . 06 1626.57 
1618 9968 . 82 1630.35 
1618 9998 . 96 1631 . 36 
161810026 . 05 1632 . 23 
161810075.25 1633.9 
161810132 . 03 1635.46 
161810195.11 1636 . 38 
161810208 . 49 1636.68 
161810249 . 67 1636.94 
1618 

Downstream Bridge cross sect i on Data 
Stat i on Elevation Data num= 107 

Sta El ev Sta El ev Sta 

1618 9119 . 24 1634 . 64 
1618 9159 . 46 1634 . 35 
1618 9236 .09 1633 . 03 
1618 9282.02 1631 . 9 
1618 9308 . 76 1630.78 
1618 9347 .01 1629 . 74 
1618 9411 . 88 1627.89 
1618 9504 . 5 1625 . 46 
1618 9555 . 42 1624.7 
1618 9607 . 55 1624 . 33 
1618 9710 . 28 1623 . 98 
1618 9813 . 17 1624 . 53 
1618 9901 . 28 1626 . 1 
1618 99601627 . 768 
1618 9969 . 97 1630 . 39 
1618 10000 1631 . 38 
161810033 . 93 1632 . 49 
161810094.53 1634.45 
161810158 . 02 1635.87 
161810203 . 84 1636.47 
161810214 . 31 1636 . 75 
161810279.81 1636.97 

Elev Sta Elev 
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Sta Elev 



sonoran_sc_Posc . rep 
9064.16 1633 . 11 9088.82 1633.09 9103.88 1633.01 9104.03 1633.01 9113.39 1633 . 05 
9117.04 1632.94 9122.79 1632.96 9145.99 1632.7 9146.88 1632 . 69 9188.09 1632 . 25 
9188.75 1632.24 9188 . 94 1632.23 9190.71 1632 . 05 9191.46 1632.04 9191.57 1632 . 04 
9249.54 1632.01 9254.83 1632 9259.19 1631.9 9306.52 1630.97 9368.32 1628 . 86 
9371.48 1628.79 9374.27 1628.7 9422.65 1627.31 9427.57 1627.15 9477.26 1625 . 72 
9516.14 1623.44 9537.55 1622.68 9540.56 1621.6 9546.65 1620.1 9547.05 1620 . 9 
9557.04 1620 . 21 9559.06 1620.2 9559.27 1619.71 9562.77 1620.57 9566.48 1620.89 
9584.07 1624.57 9586.06 1624.64 9601.21 1624.58 9649.37 1624 . 92 9651.61 1624.93 
9653.56 1624.93 9702 . 96 1625.33 9708.84 1625.49 9740.41 1625 . 16 9746.77 1624.94 
9750.99 1624.94 9802.66 1626.86 9808.25 1626.83 9814.87 1626 . 99 9860.07 1626.9 
9909 .09 1627.39 9910 1627 .41 9910.02 1627.42 9910.42 1627.42 9911.63 1627.45 
9953.63 1627.66 9959.47 1627.34 9966 . 28 1627.61 9978 . 79 1627.25 9991.03 1627.9 
9998.09 1628.12 10000 1627.9710004.91 1627.6110015.11 1627.6510016 . 281627.507 

10029.62 1625 . 8710041.25 1624.9110041 . 69 1624 . 9410041.97 1625 . 2410042 . 04 1625.21 
10042.34 1625.2110042.56 1625.2110042.78 1625 . 2210043.08 1625.2210043.26 1620 . 75 
10043.39 1618.3310063.49 1618 . 3710063 . 63 1618.37 10064.2 1618.3610064.41 1621.51 
10064.59 1625.2810064.89 1625.3210065 . 23 1625.3610065 . 33 1625 . 3810065 . 54 1625 . 4 
10065.85 1625 . 3610065.85 1625 . 3410066.53 1625.0210091.61 1629 . 510096.44 1631.38 
10109.291632 . 02510121 . 56 1632 . 6410133.34 1632.9510137.63 163310143.08 1633 . 1 
10153 . 91 1633 . 210175.02 1633.3110180 . 95 1633 . 3410203 . 89 1633.3610228.13 1633.41 
10236 . 45 1633 . 3410286.84 1631.8210286 . 85 1631.8210298.69 1631.8710298.75 1631.86 
10299.14 1631.89 10300 1631.9 

Manning's n values 
Sea n val sta 

9064.16 .024 9998.09 

Bank sta : Left Right 
9998.0910096 . 44 

Ineffective Flow num= 
Sta L Sta R Elev 
1006710228.13 1634 

9100 9462 1634 
10005 10042 1634 

num= 3 
n val Sta 

.02410096.44 

coeff contr. 
. 3 

3 
Permanent 

T 
T 
T 

upstream Embankment side slope 
Downstream Embankment side slope 

n val 
.024 

Expan . 
. 5 

Maximum allowable submergence for weir flow 
Elevation at which weir flow begins 

4 horiz. to 1.0 vertical 
4 horiz. to 1.0 vertical 

. 98 

Energy head used in spillway design 
spillway height used in design 
weir crest shape Broad Crested 

Number of culverts 2 

culvert Name shape Rise Span 
cul vert #1 Box 6 10 
FHWA chart# 9 - flared wingwalls and Inlet top edge bevel 
FHWA scale # 1 - 45 deg wingwall flare; inlet top edge bevel=0.043D 
solution criteria = Highest u.s. EG 
culvert upstrm Dist Length Top n Bottom n Depth Blocked Entrance Loss coef Exit Loss coef 

.72 86.55 .013 . 013 0 . 2 1 
Upstream Elevation = 1618 . 91 

centerline Station = 10055 
Downstream Elevation = 1618 . 31 

centerline station= 10048 . 5 

culvert Name shape Rise span 
culvert #2 Box 6 10 
FHWA chart# 9 - flared wingwalls and Inlet top edge bevel 
FHWA scale # 1 - 45 deg wingwall flare; inlet top edge bevel=0 . 043D 
solution criteria = Highest u.s . EG 
culvert upstrm Dist Length Top n Bottom n Depth Blocked Entrance Loss coef Exit Loss coef 

.76 86 . 45 .013 .013 0 . 2 1 
Upstream Elevation = 1618.86 

centerline station = 10066 
Downstream Elevation = 1618.41 

centerline Station= 10059.5 

CROSS SECTION 

RIVER: skunk creek 
REACH: sonoran Crossing 

INPUT 

RS: 15.738 

Description: Dove valley Road D/ S 
Station Elevation Data num= 107 

Sta Elev Sta Elev Sta Elev Sta Elev sta Elev 
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• 

• 

9064.16 1633.11 9088.82 
9117 .04 1632.94 9122.79 
9188.75 1632.24 9188.94 
9249 . 54 1632 . 01 9254 . 83 
9371.48 1628 . 79 9374 . 27 
9516 .14 1623 .44 9537.55 
9557 .04 1620 . 21 9559 .06 
9584 . 07 1624 . 57 9586.06 
9653.56 1624.93 9702.96 
9750.99 1624 . 94 9802 . 66 
9909.09 1627 . 39 9910 
9953 . 63 1627 . 66 9959.47 
9998.09 1628 . 12 10000 

10029 . 62 1625 . 8710041 . 25 
10042 . 34 1625 . 2110042 . 56 
10043 . 39 1618 . 3310063 .49 
10064 . 59 1625.2810064 . 89 
10065.85 1625 . 3610065.85 
10109.291632.02510121 . 56 
10153.91 1633.210175 . 02 
10236.45 1633 . 3410286.84 
10299.14 1631.89 10300 

Manning's n values 
sta n val sta 

9064.16 .024 9998 .09 

Bank Sta : Left Right 
9998 . 0910096.44 

Ineffective Flow num= 
Sta L Sta R Elev 
1006710228.13 1634 

9100 9462 1634 
10005 10042 1634 

CROSS SECTION 

RIVER: Skunk Creek 

sonoran_SC_Post.rep 
1633.09 9103.88 1633 . 01 9104 . 03 1633 .01 9113 . 39 1633 .05 
1632.96 9145.99 1632 . 7 9146.88 1632 . 69 9188.09 1632 . 25 
1632 . 23 9190 . 71 1632.05 9191 . 46 1632 .04 9191.57 1632 .04 

1632 9259 . 19 1631.9 9306 . 52 1630 . 97 9368.32 1628.86 
1628 . 7 9422 . 65 1627.31 9427 . 57 1627.15 9477.26 1625.72 

1622.68 9540.56 1621.6 9546.65 1620.1 9547 . 05 1620 . 9 
1620 . 2 9559.27 1619.71 9562 . 77 1620.57 9566.48 1620.89 

1624.64 9601 . 21 1624.58 9649.37 1624.92 9651 . 61 1624 . 93 
1625 . 33 9708 . 84 1625 . 49 9740.41 1625.16 9746.77 1624.94 
1626 . 86 9808 . 25 1626.83 9814 . 87 1626.99 9860 .07 1626.9 
1627.41 9910.02 1627 . 42 9910 . 42 1627 . 42 9911.63 1627.45 
1627.34 9966 . 28 1627 . 61 9978.79 1627 . 25 9991 . 03 1627.9 
1627 . 9710004.91 1627.6110015 . 11 1627 . 6510016 . 281627 . 507 
1624 . 9110041 . 69 1624 . 9410041 . 97 1625.2410042 . 04 1625.21 
1625 . 2110042 . 78 1625 . 2210043 .08 1625.2210043 . 26 1620 . 75 
1618.3710063 . 63 1618.37 10064 . 2 1618 . 3610064 . 41 1621 . 51 
1625 . 3210065 . 23 1625 . 3610065.33 1625 . 3810065.54 1625.4 
1625 . 3410066 . 53 1625.0210091 . 61 1629 . 510096.44 1631.38 
1632.6410133.34 1632.9510137 . 63 163310143 .08 1633 . 1 
1633.3110180 . 95 1633 . 3410203.89 1633 . 3610228 .13 1633 . 41 
1631.8210286 . 85 1631 . 8210298 . 69 1631.8710298 . 75 1631.86 

1631 . 9 

num= 3 
n val sta 

.02410096 . 44 
n val 

.024 

Lengths: Left Channel 
16.94 16.94 

3 
Permanent 

T 
T 
T 

Right 
16 . 94 

coeff contr. 
. 3 

Expan . 
. 5 

REACH : Sonoran crossing RS: 15.735 

INPUT 
Description: 
station Elevation Data num= 84 

Sta El ev Sta Elev Sta Elev Sta Elev Sta Elev 
9064.16 1632 . 86 9067 . 24 1632.85 9072 . 78 1632 . 85 9083 .13 1632 . 87 9089 . 99 1632.88 
9101 . 09 1632.79 9115.32 1632.85 9120.65 1632 . 87 9125 . 66 1632 . 81 9159 . 38 1632.36 
9167 . 76 1632 . 28 9182 . 47 1631 . 88 9186 . 58 1631 . 82 9186 . 76 1631.8 9186 . 84 1631 . 8 
9187.31 1631 . 8 9224 . 56 1631.78 9250 . 06 1631 . 72 9271 . 02 1631 . 21 9303 . 34 1630.58 
9345.54 1629 .14 9366.35 1628.71 9384 . 68 1628 . 09 9417 . 69 1627 . 15 9439 . 26 1626 . 43 
9471 . 66 1625 . 5 9515 . 42 1622 . 94 9533 . 29 1622 . 05 9539 . 86 1620 . 46 9544 . 3 1619 . 64 
9547 . 24 1619 . 68 9556.18 1619.36 9563.4 1620 . 5 9580.64 1624.1 9587 . 85 1624 . 38 
9597 . 18 1624.34 9626 . 85 1624 . 55 9647.21 1624 . 63 9664.87 1624.69 9697 . 98 1624.95 

9718.2 1625.52 9746.96 1625.22 9763 . 66 1625 . 81 9803.75 1627.32 9841 . 59 1627.37 
9857.06 1627 . 4 9868 .03 1627.41 9904 . 52 1627 . 5 9927 . 85 1626.76 9947.23 1626 . 85 
9967 . 15 1625 . 77 9979.061626 . 237 9984 . 74 1626 . 46 9988 . 46 1625.62 10000 1623.59 

10001 . 87 1623 . 2610008 . 77 1621 . 7510026 . 26 1619.91 10029 . 1 1619.5610030 . 04 1619.49 
10033 . 16 1619.64 10034 . 4 1619.85 10035 . 7 1618.8410036 . 44 1618 . 7710042 . 57 1618.79 
10064 . 83 1618 . 42 10069.75 1618.3710070 . 56 1618 . 9210070.61 1618 . 9210097.14 1629.58 
10101 . 21 1631 . 5110102.35 1631.6 10132.7 1632 . 0610142.12 1632.4810162.77 1632 . 59 
10189.66 1632 . 7210201.88 1632 . 74 10214 . 8 1632 . 7610252 . 77 1632 . 4110276.65 1631 . 69 
10276 . 72 1631.6910289.98 1631 . 7410298 . 32 1631 . 67 10300 1631.6 

Manning ' s n values 
sta n val sta 

9064.16 . 059 9984 . 74 

Bank sta : Left Right 
9984 . 7410101 . 21 

Ineffective Fl ow num= 
Sta L Sta R Elev 
10072 10214.8 1634 

9100 9453 1634 
10011 10036 1634 

CROSS SECTION 

RIVER : Skunk Creek 

num= 3 
n val Sta 

.03910101.21 
n val 

. 042 

Lengths: Left channel 
26.26 26.26 

3 
Permanent 

T 
T 
T 

Right 
26 . 26 
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coeff contr . 
. 3 

Expan . 
. 5 



sonoran_SC_Post . rep 
REACH: sonoran crossing RS: 15 . 730 

INPUT 
Description: Local depression of culvert ener9y dissip~ting pl~nge pool has 

been coded out of the cross sect1on at th1s locat1on . 
Station Elevation Data num= 85 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
1632.61 
1632.03 
1631.61 
1630 . 16 
1626.89 
1621.75 
1623 . 39 
1624 . 31 
1627.44 
1626.99 
1619.86 
1618.34 
1618.49 
1628.92 
1631 .54 
1631 . 48 
1631.51 

9064 . 18 1632.57 9072.49 1632.58 9093.25 1632 . 61 9093.53 1632.61 9093.72 
9094 . 14 1632.61 9114.91 1632.35 9136.02 1632 . 24 9136.23 1632.24 9145.21 
9149 . 93 1631 . 91 9177.33 1631 . 63 9178.33 1631 . 62 9178.55 1631.62 9178.66 
9180 . 64 1631.43 9180.71 1631.42 9185.82 1631 . 42 9242 . 65 1631.29 9289.36 
9298 . 41 1629.98 9310.23 1629.58 9358.4 1628 . 58 9400 . 83 1627 . 15 9410.01 
9457 . 39 1625.32 9462.99 1625.16 9470.56 1624 . 72 9527.57 1621.89 9528.13 
9541 . 72 1619 .2 6 9550.74 1619.38 9551.12 1619 . 36 9571.52 1622 . 59 9575 . 32 
9590 . 63 1623 .98 9590.94 1623.97 9591.95 1623 . 98 9640 . 4 1624.16 9682.41 
9690 . 27 1624.37 9732.72 1625 . 57 9741.48 1625 . 48 9787.36 1627.09 9796 . 5 
9805.12 1627.45 9851.97 1627.54 9885.21 1627.58 9896.04 1627.6 9915 . 4 
9939 . 44 1626 . 58 9941.671626 .456 9955 . 6 1625.68 9970 .13 1624.91 9985.25 
9989 . 52 1618.51 10000 1618.410004.69 1618 .3610006.44 1618 . 3510006.88 

10007.05 1618.3410013.66 1618.8310014.15 1618.8710014.45 1618.7910023 .27 
10024.05 1618.1610074.16 1618.1610090.24 1626.1710090 . 671626.37310096.05 
10112.06 1630.1410121.38 1630.2810138.17 1631.0410146 . 51 1631 . 4710152 . 65 
10198.44 1631 . 7710210 . 51 1631 . 8510260.98 1631.4710261 .05 1631.4710261 . 06 
10262 . 89 1631.36 10272.9 1631 . 2810281.67 1631.3510290 . 59 1631.46 10300 

Manning's n values 
sta n val sta 

9064.18 .059 9939.44 

Bank Sta: Left Right 
9939 .4410096.05 

Ineffective Flow num= 
Sta L Sta R Elev 
10081 10300 1633 

9000 9438.4 1633 
10021 10026 1633 

CROSS SECTION 

RIVER : skunk creek 

num= 3 
n val sta 

. 03910096 . 05 
n val 

.042 

Lengths: Left channel 
29.77 29.77 

3 
Permanent 

T 
T 
T 

Right 
29.77 

REACH: sonoran crossing RS: 15 . 724 

INPUT 
Description: 
Station Elevation Data 

sta Elev Sta 
9064.16 1632.2 9066.92 
9101 . 94 1631.68 9104.76 
9150.24 1631.47 9157.99 
9212.01 1631 .02 9233.99 
9349.62 1628.21 9365 .09 

9486 1623.55 9523.5 
9546.02 1619 . 43 9559.89 
9617.27 1623.49 9632.47 
9734.56 1625.47 9753.41 
9859.79 1627.68 9886.95 
9944.47 1626.58 9960.67 

10000 1618.310000 . 84 
10030 .5 1618.9910032.93 

10048 .92 1618.5310049 . 32 
10083.07 1626.4910085.12 
10141.62 1630.1810185.26 
10220.52 1630.8910238.23 
10274.57 1631.2410279 . 26 

Manning's n values 
Sta n val sta 

9064.16 .059 9933.01 

Bank sta: Left Right 
9933.0110112.17 

Ineffective Flow num= 
Sta L Sta R Elev 
10092 10300 1633 

9100 9422 1633 

CROSS SECTION 

num= 89 
Elev Sta Elev Sta 

1632.17 9077.12 1632 . 03 9089.75 
1631.68 9105.67 1631.68 9131.06 
1631 .44 9171.45 1631 . 33 9172.19 
1630.95 9255.33 1630 . 56 9292.43 
1627.75 9400.82 1626 . 54 9417.39 
1621.69 9532.03 1620.12 9538.16 
1621.63 9568.32 1622 . 67 9574.21 
1623.75 9647 . 66 1623.88 9681 . 87 
1626.1 9787.65 1627 . 27 9809.54 

1627.71 9917.66 1627.23 9933.01 
1625.72 9966.97 1625.35 9975.97 
1618.2910005.84 1618 . 4310017.17 
1618.9310034.36 1618 . 7110045 . 59 
1618.5110060.07 1618 .2110064.41 
1626.6310090 . 361627 . 07810112.17 
1630.6710193.47 1630.7110220.04 
1631 . 0210247 . 13 1631 . 2110253 . 36 
1631 . 2910295 . 78 1631 . 5 10300 

num= 3 
n val Sta 

. 03910112.17 
n val 

.042 

Length s: Left channel 
95.5 126.44 

2 
Permanent 

T 
T 

Right 
130 
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Coeff contr. 
.3 

Expan. 
. 5 

Elev Sta Elev 
1631.89 9098 1631 . 71 
1631.57 9142.6 1631.5 
1631.25 9173.36 1631.14 
1629.66 9312 . 9 1628.96 
1625.92 9452.67 1624 . 74 
1619 . 13 9540.94 1619.3 
1622.95 9583.29 1623.33 
1624.05 9715.62 1624.97 
1627 . 15 9843.23 1627.23 
1627.17 9943.11626 . 651 
1622.54 9989.31 1618 . 44 
1619.3810018 . 44 1619.73 

1618.510048 .35 1618.53 
1617.9410081.49 1625.65 
1628.9410126.95 1629.42 
1630.8710220.49 1630.88 
1631.05 10269 . 8 1631.2 
1631 . 52 

coeff contr . 
.3 

Expan. 
.5 



• 

• 

• 

sonoran_sc_Post . rep 

RIVER: skunk creek 
REACH : sonoran crossing RS : 15.700 

INPUT 
Description: 
Station El evation Data 

Sta Elev sta 
9055 1630 . 73 9061 . 57 

9089 . 84 1630.54 9105 . 67 
9129.69 1630.38 9145 . 85 
9209.37 1630 9209 . 54 
9234.42 1629.4 9236 . 53 
9250 . 86 1629 . 39 9251.41 
9254 . 79 1629 . 26 9260 .02 
9291.34 1626 . 87 9294.3 
9317 . 19 1626.15 9324 . 88 
9355 . 39 1625.57 9356.82 

9384 .4 1625 . 25 9387 . 45 
9418.16 1624 .08 9422.44 

9437 . 5 1623 . 22 9440.29 
9453 . 31 1621 . 95 9456 . 88 
9468 . 36 1621.43 9468 . 37 
9475.99 1621 .09 9476 . 03 
9483 . 35 1621 . 29 9484.28 
9495 . 76 1621.16 9500.16 
9509 . 86 1620.83 9513.72 
9519 . 45 1618 . 24 9520.55 
9527 . 43 1619 . 53 9528 . 4 
9537 . 76 1620 . 46 9540 . 8 
9568 . 31 1621.34 9580 . 69 

9596 1622 . 54 9599 . 29 
9614 . 43 1623 . 29 9614 . 5 
9643 . 12 1622 . 84 9644 . 35 
9651 . 68 1623 . 06 9659.16 

9679 . 1 1623.5 9679.85 
9687 . 35 1624 . 03 9692.39 
9709 . 19 1624.25 9711 . 74 
9723 . 23 1625 . 22 9732 . 24 
9750 . 72 1626 . 38 9758 . 94 
9786 . 84 1625 . 92 9793 . 54 
9814 . 65 1625 . 41 9822 . 38 
9847 . 18 1626 9848 . 26 
9867.63 1626 . 12 9868 . 27 
9889 . 95 1625 . 64 9890.7 5 
9912 . 32 1626 . 19 9914 . 25 
9929 . 75 1626.45 9938 . 83 
9948.44 1626.41 9950 . 85 
9964.52 1623.18 9968.96 
9979 . 54 1618 . 84 9982 . 28 
9995 . 62 1618.1610000 .01 

10006 . 97 1618 . 6910008 . 07 
10017.36 1617 . 3110021.71 

10035 . 6 1617 . 2910037 . 02 
10041 . 74 1624.2410042 . 35 
10055.48 1626 . 1710056 . 19 
10080 . 55 1628 .4710085.92 
10154 . 04 1629.7510162 . 82 

Manni ng's n val ues 
sta n val Sta 

9055 .059 9952 . 73 

Bank sta: Left Right 
9952 . 7310055 . 48 

Ineffective Flow num= 
Sta L Sta R Elev 
10153 10230 1632 

9100 9368 1632 

CROSS SECTION 

RIVER: skunk creek 
REACH: sonoran crossing 

IN PUT 

num= 249 
Elev Sta Elev sta Elev Sta Elev 

1630 . 69 9064 . 87 1630 . 72 9073 . 17 1630 . 66 9082.07 1630 . 6 
1630 .41 9108.05 1630 . 39 9112 . 27 1630 . 35 9116.83 1630.37 
1630.38 9164.35 1630 . 5 9169 . 53 1630.51 9188 . 37 1630 . 22 

1630 9213 . 91 1629 . 97 9226 . 23 1629 . 75 9231 . 53 1629 . 5 
1629 . 5 9240 . 06 1629 . 42 9241 . 95 1629 . 44 9250 .15 1629 . 38 

1629 . 43 9252 . 39 1629 . 41 9253 . 4 1629 . 35 9253 . 81 1629 . 31 
1628 . 97 9270 . 99 1628.34 9273 . 18 1628 . 24 9288 . 62 1627.06 
1626 . 64 9294.68 1626 . 61 9299 . 41 1626 . 53 9314 . 72 1626 .19 
1626 . 08 9333 . 83 1625 . 96 9335 . 44 1625.93 9342 . 23 1625 . 76 
1625 . 55 9361.19 1625.5 9369 . 75 1625.48 9380.55 1625.32 
1625 . 17 9397.04 1624 . 73 9403 . 85 1624 . 42 9413.57 1624 .19 
1623 . 88 9432 . 94 1623.42 9434.8 1623.3 9436 . 76 1623 . 27 
1622 . 97 9442 . 56 1622.79 9447 . 63 1622 . 25 9449.57 1622.16 
1621 . 66 9457 . 91 1621 . 52 9461 . 57 1621 . 52 9466 .02 1621.29 
1621 . 43 9473 . 59 1621 . 64 9473 . 61 1621 . 64 9474 . 43 1621 . 45 
1621 . 09 9476 . 12 1621 . 09 9480 . 13 1621 . 19 9482 . 75 1621 . 27 
1621.25 9484.82 1621 . 19 9487 . 22 1621.16 9491.54 1621 .16 
1621.14 9504.04 1621.06 9508 . 59 1620 . 96 9509 .02 1620.97 
1620 .18 9515 . 39 1619.92 9517 . 35 1619 . 59 9519 .02 1618 . 6 
1618 .01 9521 . 7 1617 . 73 9525 . 53 1619 .14 9526.43 1619 . 47 
1619.58 9530.51 1619.81 9532.99 1620 .07 9534 .07 1620 . 18 
1620 . 65 9548 . 39 1621 . 07 9553.72 1621 . 22 9567 . 61 1621 .33 
1622 .09 9581 .05 1622 . 11 9592 . 02 1622 . 35 9592 . 9 1622 . 4 

1622 . 7 9601 .01 1622 . 77 9604.22 1622 . 99 9614 . 26 1623 . 28 
1623 . 29 9614 . 67 1623.29 9627.09 1623 .13 9636 . 12 1623 .09 
1622.82 9645 . 35 1622 . 78 9645 . 62 1622 . 76 9647 . 42 1622.87 
1623 . 17 9667 . 5 1623 . 28 9670.24 1623 . 32 9677 . 88 1623.41 
1623 . 51 9683 . 28 1623.66 9687 . 25 1624 .02 9687 . 29 1624 .03 
1623 . 93 9700 . 01 1623.92 9704.05 1623 . 99 9704.5 1623 . 98 
1624 . 28 9716.75 1624.59 9717 . 84 1624 . 67 9719.25 1624.79 
1625 . 98 9732.33 1625.98 9738 .06 1626.09 9743.34 1626 . 19 
1626.32 9768 . 07 1626 . 32 9775 .07 1626 . 26 9782.41 1626 . 12 

1625 . 4 9794.2 1625.37 9802.86 1625 . 36 9807 . 39 1625 . 35 
1625 . 66 9834 .47 1625 . 97 9835 . 56 1625 . 96 9836 . 96 1625.96 
1626.01 9851 . 32 1626 .01 9853 . 38 1626 . 1 9865 . 78 1626.13 
1626 .01 9870 . 29 1625.96 9885 . 41 1625 . 64 9888 . 16 1625.67 
1625 . 64 9890.93 1625 . 65 9892 . 53 1625.66 9897 . 86 1625.76 
1626 . 21 9914 . 99 1626 . 28 9915 . 27 1626.27 9916 . 31 1626 . 29 
1626 . 67 9941 . 73 1626 . 73 9945 . 24 1626 . 43 9945 . 62 1626 . 42 
1626.29 9952.73 1626 . 11 9955.47 1625 . 3 9961 . 89 1624 . 22 
1621 . 21 9971 . 95 1620 . 1 9976 .08 1619 . 05 9976 . 48 1618.89 
1618.69 9994 . 85 1618 . 17 9995 . 26 1618.15 9995.4 1618.16 
1618.4110001 . 56 1618 . 510003.25 1618.610003.55 1618.6 
1618 . 4310010 . 17 1617.9510011 . 16 1617.710012 . 22 1617.42 
1617 . 2110024 . 21 1617.1610029 . 19 1617 . 0610032 .08 1617 . 17 
1618 . 1510038 . 02 1618.8710038.34 1619.6510039 . 27 1621 . 95 
1624 . 6910042 . 41 1624.7310043 . 55 1624 . 8310052 . 35 1625 . 82 
1626 . 2110069 . 02 1626.8710076 . 74 1627 . 9810080.21 1628.44 
1628 . 5410121.69 1629 . 4610123 . 86 1629.5310125 . 76 1629.55 
1629 . 7910188 . 24 1629 . 9810208.07 1629 . 94 

num= 3 
n val Sta 

.03910055 . 48 
n val 

. 042 

Lengt hs: Left chann el 
675 885.85 

2 
Permanent 

T 
T 

RS : 15.53 

Right coeff contr. Expan . 
844 .1 . 3 

Descr i ption : Effective FIS geometry used at this cross section 
Known ws input 
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at t his cross sect ion 
Sonoran_SC_Post . rep 

St ati on El evati on Da t a num= 46 
sta El ev St a El ev sta El ev St a El ev sta Elev 

9335 1625 . 7 9408 1625 . 5 9486 1625 . 7 9510 1625 . 9 9532 1625 . 7 
9567 1626 . 2 9622 1627 9645 1628 9680 1627 . 1 9703 1626 . 7 
9731 1626 . 5 9761 1626 .1 9790 1625 . 3 9822 1623 . 7 9835 1622 . 3 
98 58 1618 . 7 9869 1619 . 5 9906 1619 . 7 9935 1619.5 9954 1618 . 8 
9972 1615. 4 9982 1615. 3 9991 1613 . 8 10000 1613 . 9 10030 1614 . 7 

10057 1615. 2 10078 1614.9 10093 1613 . 4 10104 1614 . 5 10126 1617 . 5 
10147 1619 .4 10184 1620 . 5 10222 1620 . 7 10247 1620 . 5 10266 1620 . 2 
10278 1619.4 10314 1618 . 9 10326 1619 . 4 10343 1620 10368 1624.2 
10381 1625 10410 1625 .1 10453 1625 . 3 10483 1625.2 10525 162 5 .1 
10531 1625 

Manni ng ' s n val ues nu m= 3 
St a n val St a n val Sta n val 

9335 . 059 9935 .039 10147 .042 

Bank s t a : Left Right Length s: Left channel Right coeff cont r . Expan . 
9935 10147 0 0 0 . 1 . 3 

SUMMARY OF MANN I NG'S N VALUES 

Ri ve r : Skunk Creek 

Reac h Ri ve r Sta. n1 n2 n3 

so no ran cross ing 16 . 47 .059 . 039 .042 
so no ran cross ing 16 . 330 .059 . 039 .042 
so no r an c ross ing 16 . 25 .059 . 039 .042 
so no ran crossi ng 16 . 17 .059 . 039 .042 
so no ran crossi ng 16 . 05 .059 .039 .042 
sonoran c ross ing 15 . 87 .059 . 039 .042 
sonoran crossi ng 15.829 .059 . 039 .042 
s onoran crossi ng 15 . 787 .059 .039 .042 
sonoran c rossing 15 . 770 .059 .039 .042 
sono ran cross i ng 15.762 .059 . 039 .042 
sonoran c rossi ng 15.755 .024 . 024 .024 
so no ran crossi ng 15.744 cul vert 
So no ran crossi ng 15 . 738 .024 . 024 .024 
so no ran crossi ng 15 . 735 .059 .039 . 042 
so no ran cross ing 15 . 730 .059 .039 .042 
so no ran crossi ng 15 . 724 .059 . 039 .042 
so no ran crossi ng 15 . 700 .059 .039 . 042 
so no ran crossi ng 15 . 53 . 059 .039 .042 

SUMMARY OF REACH LE NGTH S 

Ri ver : s kun k creek 

Reac h Ri ver Sta. Left chann el Rig ht 

so no ran crossi ng 16 .47 723 734 .4 5 745 
so no ran crossi ng 16 . 330 412 415.29 419 . 15 
so no ran cross ing 16 . 25 400 421.92 425 
so no ran crossi ng 16 . 17 540 641.22 660 
so no ran crossi ng 16 .05 980 949 . 97 840 
so no ran crossi ng 15 . 87 216 217 . 2 217 
so no r an cross ing 15 . 829 210 219.6 219 
so no r an crossi ng 15 . 787 90 . 04 90 .04 90 . 04 
so no ran crossi ng 15 . 770 41.53 41. 53 41. 53 
so no ran crossi ng 15.762 38 .2 2 38 . 22 38 . 22 
so no ran crossi ng 15 . 75 5 89.41 89 . 41 89.41 
so no ran crossi ng 15 . 744 cul vert 
so no ran Crossi ng 15 . 738 16. 94 16.94 16.94 
so no ran cross ing 15 . 735 26 . 26 26 . 26 26.26 
so no ran c ross ing 15 . 730 29 . 77 29 . 77 29 . 77 
so no ran cross i ng 15 . 724 95 . 5 126 . 44 130 
so no ran Crossi ng 15 . 700 675 885 . 85 844 
so no ran c rossi ng 15 . 53 0 0 0 
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SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS 
River: skunk creek 

Reach River Sta. contr . Expan . 

so no ran crossing 16 . 47 .1 . 3 
so no ran cross~ng 16.330 .1 . 3 
so no ran cross1ng 16.25 . 1 . 3 
so no ran crossing 16.17 .1 .3 
so no ran Crossing 16.05 . 1 .3 
so no ran cross~ng 15.87 .1 .3 
so no ran cross~ng 15.829 .1 .3 
so no ran cross1ng 15.787 .3 .5 
so no ran crossing 15.770 .3 . 5 
so no ran crossing 15 . 762 . 3 . 5 
so no ran crossing 15 . 755 . 3 . 5 
so no ran crossing 15.744 culvert 
so no ran crossing 15.738 .3 . 5 
so no ran crossing 15.735 .3 . 5 
so no ran crossing 15.730 .3 . 5 
so no ran crossing 15.724 . 3 . 5 
so no ran cross~ng 15.700 .1 .3 
so no ran cross1ng 15.53 .1 . 3 

ERRORS WARNINGS AND NOTES 
Errors warnings and Notes for Plan : Post Project 

River: skunk creek Reach: sonoran crossing RS: 16 . 47 Profile: Floodplain 
warning:The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for 

additional cross sections. 
warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

section . This may indicate 
the need for additional cross sections. 

River : skunk creek Reach: sonoran crossing RS: 16 . 47 Profile: Floodway 
warning:The velocity head has changed by more than 0 . 5 ft (0.15 m). This may indicate the need for 

additional cross sections. 
warning:The energy loss was greater than 1 .0 ft (0 . 3 m) . between the current and previous cross 

section. This may indicate 
the need for additional cross sections. 

River : skunk creek Reach: sonoran crossing RS : 16 . 330 Profile : Floodplain 
warning :The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

section. This may indicate 
the need for additional cross sections. 

River : skunk c reek Reach : sonoran crossing RS: 16.330 Profile: Floodway 
warning:The energy loss was greater than 1 . 0 ft (0.3 m) . between the current and previous cross 

secti on. This may indicate 
the need for additional cross sections. 

River: skunk creek Reach: sonoran crossing RS: 16 . 25 Profile: Floodplain 
warning :The energy equation could not be balanced within the specified number of iterations . The 

program used critical depth 
for the water surface and continued on with the calculations. 

warning :Divided flow computed for this cross-section. 
warning:The velocity head has changed by more than 0 . 5 ft (0.15 m). This may indicate the need for 

additional cross sections . 
warning:The energy loss was greater than 1.0 ft (0.3 m) . between the current and previous cross 

section . This may indicate 
the need for additional cross sections. 

warning :During the standard step iterations, when the assumed water surface was set equal to 
critical depth, the calculated 

water surface came back below critical depth. This indicates that there is not a valid 
subcritical answer . The 

program defaulted to critical depth . 
River: skunk creek Reach: sonoran crossing RS : 16 . 25 Profile: Floodway 

warning:The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth 

for the water surface and continued on with the calculations. 
warning :The energy loss was greater than 1.0 ft (0.3 m) . between the current and previous cross 

section. This may indicate 
the need for addit i onal cross sections. 

warning:During the standard step iterations , when the assumed water surface was set equal to 
critical depth , the calculated 

water surface came back below critical depth. This indicates that there is not a valid 
subcritical answe r . The 

program defaulted to critical depth. 
River: skunk creek Reach: sonoran crossing RS: 16.17 Profile: Floodplain 
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warning :The velocity head has changed by more than 0.5 ft (0 . 15 m). This may indicate the need for 

additional cross sections. 
warning :The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

section. This may indicate 
the need for additional cross sections . 

River: skunk creek Reach: sonoran crossing RS: 16.17 Profile : Floodway 
warning:The energy equation could not be balanced within the specified number of iterations . The 

program used critical depth 
for the water surface and continued on with the calculations. 

warning:The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for 
additional cross sections. 

warning:The energy loss was greater than 1 . 0 ft (0.3 m). between the current and previous cross 
section. This may indicate 

the need for additional cross sections. 
warning:During the standard step iterations, when the assumed water surface was set equal to 

critical depth, the calculated 
water surface came back below critical depth . This indicates that there is not a valid 

subcritical answer. The 
program defaulted to critical depth. 

River: skunk creek Reach: sonoran crossing RS: 16.05 Profile: Floodplain 
warning :The energy equation could not be balanced within the specified number of iterations. The 

program used critical depth 
for the water surface and continued on with the calculations. 

warning :The velocity head has changed by more than 0 . 5 ft (0.15 m). This may indicate the need for 
additional cross sections . 

warning :The energy loss was greater than 1 .0 ft (0.3 m). between the current and previous cross 
section. This may indicate 

the need for additional cross sections. 
warning :During the standard step iterations , when the assumed water surface was set equal to 

critical depth, the calculated 
water surface came back below critical depth . This indicates that there is not a valid 

subcritical answer. The 
program defaulted to critical depth. 

River: skunk creek Reach: sonoran crossing RS: 16.05 Profile: Floodway 
warning :The velocity head has changed by more than 0.5 ft (0.15 m) . This may indicate the need for 

additional cross sections . 
warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

section . This may indicate 
the need for additional cross sections. 

River: skunk creek Reach: sonoran crossing RS: 15 . 87 Profile: Floodplain 
warning:The energy loss was greater than 1 . 0 ft (0.3 m) . between the current and previous cross 

section . This may indicate 
the need for additional cross sections . 

River: skunk creek Reach: sonoran crossing RS : 15 . 87 Profile: Floodway 
warning:The velocity head has changed by more than 0 . 5 ft (0 . 15 m). This may indicate the need for 

additional cross sections. 
warning:The cross section had to be extended vertically during the critical depth calculations. 
warning:The energy loss was greater than 1 . 0 ft (0.3 m). between the current and previous cross 

section. This may indicate 
the need for additional cross sections. 

warning:The parabolic search method failed to converge on critical depth . The program will try the 
cross section 

slice/ secant method to find critical depth. 
River: skunk creek Reach: sonoran crossing RS: 15 . 829 Profile: Floodplain 

warning:The velocity head has changed by more than 0.5 ft (0 .15 m). This may indicate the need for 
additional cross sections . 

warning:The energy loss was greater than 1.0 ft (0 . 3 m) . between the current and previous cross 
section. This may indicate 

the need for additional cross sections. 
River: skunk creek Reach: sonoran crossing RS: 15.829 Profile: Floodway 

warning:The cross section had to be extended vertically during the critical depth calculations . 
warning:The energy loss was greater than 1 . 0 ft (0.3 m). between the current and previous cross 

section . This may indicate 
the need for additional cross sections. 

warning:The parabolic search method failed to converge on critical depth. The program will try the 
cross section 

slice/ secant method to find critical depth. 
River: skunk creek Reach: sonoran crossing RS: 15 . 787 Profile: Floodplain 

warning:The energy equation could not be balanced within the specified number of iterations. The 
program used critical depth 

for the water surface and continued on with the calculations . 
warning:Divided flow computed for this cross-section. 
warning:The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for 

additional cross sections. 
warning :The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0 . 7 

or greater than 1 . 4. 
This may indicate the need for additional cross sections. . 

warning :The energy loss was greater than 1 .0 ft (0.3 m). between the current and prev1ous cross 
section. This may indicate 
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the need for additional cross sections . 

warning:During the standard step iterations, when the assumed water surface was set equal to 
critical depth, the calculated 

water surface came bac k below critical depth. This indicates that there is not a valid 
subcritical answer. The 

program defaulted to critical depth. 
Ri ver: Skunk creek Reach: sonoran crossing RS : 15 . 787 Profile: Floodway 

warning:The energy equation could not be bal anced within the specified number of iterations. The 
program used critical depth 

for the water surface and continued on with the calculations. 
warning :The velocity head has changed by more than 0.5 ft (0.15 m) . This may indicate the need for 

additional cross sections . 
warning :The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 

or greater than 1 . 4 . 
Thi s may indicate the need for additional cross sections . 

warning:The cross section had to be extended vertically during the critical depth calculations . 
warning:The energy loss was greater than 1 . 0 ft (0.3 m). between the current and previous cross 

section . This may indicate 
the need for additional cross sections. 

warning:During the standard step iterations , when the assumed water surface was set equal to 
criti cal depth , the calculated 

water surface came bac k below critical depth . This indicates that there is not a valid 
sub critical answer . The 

program defaulted to critical depth. 
warning :The parabolic search method failed to converge on critical depth . The program will try the 

cross section 
slice/ secant method to find critical depth. 

River : skunk creek Reach: sonoran crossing RS : 15.762 Profile: Floodplain 
warning:The velocity head has changed by more than 0.5 ft (0.15 m) . This may indicate the need for 

additional cross sections. 
warning :The conveyance ratio (upstream conveyance divided by downstream conveyance) i s less than 0 .7 

or greater than 1 . 4 . 
This may indicate the need for additional cross sections . 

River: skunk creek Reach : sonoran crossing RS: 15 . 762 Profile: Floodway 
warning :The velocity head has changed by more than 0 . 5 ft (0.15 m). This may indicate the need for 

additional cross sections . 
warning :The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 

or greater than 1.4. 
This may indicate the need for additional cross sections . 

River: skunk creek Reach : sonoran crossing RS: 15 . 738 Profile: Floodplain 
warning :The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for 

additional cross sections . 
warning :The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 

or greater than 1 . 4 . 
This may indicate the need for additional cross sections . 

River : skunk creek Reach : Sonoran c rossing RS: 15 . 738 Profile: Floodway 
warning :The velocity head has changed by more than 0.5 ft (0 . 15 m) . This may indicate the need for 

additional cross sections . 
warning :The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 

or greater than 1.4. 
This may indicate the need for additional cross sections. 

River : skunk creek Re ach: sonoran crossing RS : 15.735 Profile: Floodplain 
warning :The energy equation could not be balanced within the specified number of iterations. The 

program used critical depth 
for the water surface and continued on with the calculations . 

warning :The velocity head has changed by more than 0 . 5 ft (0.15 m) . This may indicate the need for 
additional cross sections . 

warning :The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 
or greater than 1 . 4 . 

This may indicate the need for additional cross sections . 
warning :ouring the standard step iterations, when the assumed water surface was set equal to 

critical depth , the calculated 
water surface came back below critical depth. This indicates that there is not a valid 

subc r itical answer . The 
program defaulted to critical depth. 

Ri ve r : skunk creek Reach : Sonoran c rossing RS: 15.735 Profile: Floodway 
warning :The velocity head has changed by more than 0.5 ft (0 .15 m) . This may indicate the need for 

additional cross sections . 
warning :The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 

or greater than 1 . 4 . 
This may indi cate the need for additional cross sections . 

River: skunk creek Reach: sonoran c rossing RS : 15.700 Profile : Floodplain 
warning :Divided flow computed for this cross-section . 
warning :The velocity head has changed by more than 0.5 ft (0.15 m). This may indicate the need for 

additional cross sections. 
warning :The energy loss was greater than 1.0 ft (0 . 3 m) . between the current and previous cross 

section . This may indicate 
the need for additional cross sections. 

Ri ver: skunk creek Reach : sonoran c rossing RS: 15 . 700 Profile : Floodway 
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warning:The velocity head has changed by more than 0.5 ft (0 . 15 m). This may indicate the need for 

additional cross sections . 
warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 

or greater than 1.4 . 
This may indicate the need for additional cross sections. 

warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 
section . This may indicate 

the need for additional cross sections. 
River: skunk creek Reach : sonoran crossing RS: 15.53 Profile: Floodplain 

warning:The parabolic search method failed to converge on critical depth . The program will try the 
cross section 

slice/ secant method to find critical depth. 
River: skunk creek Reach: sonoran Crossin~ RS: 15 . 53 Profile: Floodway 

warning:user specified water surface 1s not possible for the specified flow regime . The program used 
critical depth as the 

starting water surface. 
warning:The cross section had to be extended verticall y during the critical depth calculations . 
warning :The parabolic search method failed to converge on critical depth . The program will try the 

cross section 
slice / secant method to find critical depth. 
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HEC-RA~ Plan : Post Project River: Skunk Creek Re~ch : Sonoran Crossing (Continued) 
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POST-PROJECT CONDITIONS 

HEC-RAS CROSS SECTION PLOTS 
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APPENDIX F 
EROSION AND SEDIMENT TRANSPORT ANALYSIS 

SUPPORTING DOCUMENTATION (none) 
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U.S. DEPARTMENT OF HOMElAND SECURITY 
FEDERAL EMERGENCY MANAGEMENT AGENCY 

OVERVIEW & CONCURRENCE FORM 

PAPERWORK BURDEN DISCLOSURE NOTICE 

O.MB No. 1660-0016 
Expires February 28, 2014 

Public reporting burden for this form is estimated to average 1 hours per response. The burden estimate includes the time for reviewing instructions, 
searching existing data sources, gathering and maintaining the needed data, and completing , reviewing , and submitting the form. You are not required 
to respond to th is collection of information unless it d isplays a valid OMB control number. Send comments regarding the accuracy of the burden 
estimate and any suggestions for reducing th is burden to: Information Collections Management, Department of Homeland Security, Federal Emergency 
Management Agency, 1800 South Bell Street, Arlington , VA 20958-3005, Paperwork Reduction Project (1660-0016). Submission of the form is required 
to obtain or retain benefits under the National Flood Insurance Please do not send to the above address. 

PRIVACY ACT STATEMENT 

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

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

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

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

A. REQUESTED RESPONSE FROM DHS-FEMA 

This request is for a (check one) : 

0 CLOMR: A letter from DHS-F~MA commenting on whether a proposed project, if built as proposed, would justify a map revision, or 
proposed hydrology changes (See 44 CFR Ch. 1, Parts 60, 65 & 72). 

1:8:1 LOMR: A letter from DHS-FEMA officially revising the current NFIP map to show the changes to floodplains, regulatory floodway or flood 
elevations. (See 44 CFR Ch. 1, Parts 60, 65 & 72) 

B. OVERVIEW 

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

Community No. Community Name 

Example: 480301 City 
480287 Ha 

040051 

Phoenix 

2. a. Flooding Source: Skunk Creek 

b. Types of Flooding: 181 Riverine 0 Coastal 

0 Alluvial fan 0 Lakes 

3. Project Name/Identifier: Sonoran Crossing - Skunk Creek 

State Map No. 

TX 
TX 
AZ 

AZ 

0 Shallow Flooding (e.g., Zones AO and AH) 

0 Other (Attach Description) 

Panel No. Effective Date 

4. FEMA zone designations affected: AE, X (choices: A , AH, AO, A1 -A30, A99, AE, AR, V, V1-V30, VE, B, C, D, X) 

5. Basis for Request and Type of Revision: 

a. The basis for this revision request is (check all that apply) 

181 Physical Change 

D Coastal Analysis 

0 Weir-Dam Changes 

0 Improved Methodology/Data 

181 Hydraulic Analysis 

0 Levee Certification 

181 New Topographic Data 0 Other (Attach Descri!}tion) 

1:8:1 Regulatory Floodway Revision 

0 Hydrologic Analysis 

0 Alluvial Fan Analysis 

1:8:1 Base Map Changes 

0 Corrections 

D Natural Changes 

Note: A photograph and narrative description of the area of concern is not required, but is very helpful during review. 

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



b. The area of revision encompasses the following structures (check all that apply) 

Structures: 0 Channelization 0 Levee/Fioodwall 181 Bridge/Culvert 

0Dam 181 Fill 0 Other (Attach Description) 

6. 0 Documentation of ESA compliance is submitted (required to initiate CLOMR review). Please refer to the instructions for more information. 

C. REVIEW FEE 

Has the review fee for the appropriate request category been included? 181 Yes Fee amount: $5.000 

0 No, Attach Explanation 

Please see the DHS-FEMA Web site at http://www.fema.gov/plan/p_revent/fhmlfrm fees.shtm for Fee Amounts and Exemptions. 

D. SIGNATURE 

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

Name: Josh Papworth, P.E. , CFM 

Mailing Address: 
7500 North Dreamy Draw Drive, Suite 200 
Phoenix, Arizona 85020 

Signature of Requester (required): ~~~-_,...-..,.. 
-.J 

Company: Dibble Engineering 

Daytime Telephone No.: 6029571155 I Fax No.: 6029572838 

E-Mail Address: Josh.Papworth@dibblecorp.com 

Date: 1·•., ·'~ 
As the community official responsible for floodplain management, I hereby acknowledge that we have received and reviewed this Letter of Map Revision 
(LOMR) or conditional LOMR request. Based upon the community's review, we find the completed or proposed project meets or is designed to meet all 
of the community floodplain management requirements, including the requirements for when fill is placed in the regulatory floodway, and that all 
necessary Federal, State, and local permits have been, or in the case of a conditional LOMR, will be obtained. For Conditional LOMR requests, the 
applicant has documented Endangered Species Act (ESA) compliance to FEMA prior to FEMA's review of the Conditional LOMR application. For 
LOMR requests, 1 acknowledge that compliance with Sections 9 and 10 of the ESA has been achieved independently of FEMA's process. For actions 
authorized, funded, or being carried out by Federal or State agencies, documentation from the agency showing its compliance with Section 7(a)(2) 
of the ESA will be submitted. In addition, we have determined that the land and any existing or proposed structures to be removed from the SFHA are 
or will be reasonably safe from flood ing as defined in 44CFR 65.2(c), and that we have available upon request by FEMA, all analyses and 
documentation used to make this determination. 

Community Official's Name and Title: Hasan Mushtaq, P.E. , Ph.D., CFM, Floodplain 
Manager 

Community Name: City of Phoenix 

Mailing Address: 

City of Phoenix 

200 West Washington St 
Phoenix, AZ 85003 

Community Official's Signature (required): 

Daytime Telephone No.: 602-262-4026 I Fax No.: 602-262-7322 

E-Mail Address: hasan.mushtaq@phoenix.gov 

Date: 

CERTIFICATION BY REGISTERED PROFESSIONAL ENGINEER AND/OR LAND SURVEYOR 

This certification is to be signed and sealed by a licensed land surveyor, registered professional engineer, or architect authorized by law to certify 
elevation information data, hydrologic and hydraulic analysis, and any other supporting information as per NFIP regulations paragraph 65.2(b) and as 
described in the MT-2 Forms Instructions. All documents submitted in support of this request are correct to the best of my knowledge. I understand that 
any false statement may be punishable by fine or imprisonment under Title 18 of the United States Code, Section 1001 . 

Certifier's Name: Josh Papworth, P.E., CFM License No.: 37878 Expiration Date: 9/30/14 

Company Name: Di~eering Telephone No.: 602-957-1155 Fax No. : 602-957-2838 

r )( _ } -
Signature: ,.-fl ~~------ Date: 1·\' .1&.\ I E-Mail Address: Josh.Papworth@dibblecorp.com J 

--
FEMA Form 086-0-27. (2/2011) Previously FEMA Form 81-89 MT-2 Form 1 Page 2 of 3 
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Ensure the forms that are appropriate to your revision request are in n your submittal. 

Form Name and (Number! Required if ... 

l:8l Riverine Hydrology and Hydraulics Form (Form 2) New or revised discharges or water-surface elevations 

l:8l Riverine Structures Form (Form 3) Channel is modified , addition/revision of bridge/culverts, 
addition/revision of levee/floodwall , addition/revision of dam 

D Coastal Analysis Form (Form 4) 

D Coastal Structures Form (Form 5) 

D Alluvial Fan Flooding Form (Form 6) 

FEMA Form 086-0-27, (2/2011) 

New or revised coastal elevations 

Addition/revision of coastal structure 

Flood control measures on alluvial fans 

Previously FEMA Form 81-89 

Seal (Optional) 

MT-2 Form 1 Page 3 of 3 
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U.S. DEPARTMENT OF HOMELAND SECURITY 
FEDERALEMERGENCYMANAGEMENTAGENCY 

RIVERINE HYDROLOGY & HYDRAULICS FORM 

PAPERWORK BURDEN DISCLOSURE NOTICE 

O.M.B No. 1660-0016 
Expires February 28, 2014 

Public reporting burden for this form is estimated to average 3.5 hours per response . The burden estimate includes the time for reviewing instructions, 
searching existing data sources , gathering and maintaining the needed data, and completing, reviewing , and submitting the form . You are not 
required to respond to this collection of information unless a valid OMB control number appears in the upper right corner of this form . Send comments 
regarding the accuracy of the burden estimate and any suggestions for reducing this burden to: Information Collections Management, Department of 
Homeland Security, Federal Emergency Management Agency, 1800 South Bell Street, Arlington VA 20958-3005, Paperwork Reduction Project 
(1660-0016) . Submission of the form is required to obtain or retain benefits under the National Flood Insurance Program . Please do not send your 
completed survey to the above address. 

PRIVACY ACT STATEMENT 

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

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

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

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

Flooding Source: "'S"'k""un"'k""""C,.,re"'e'-"k'---------------------------------------

Note: Fill out one form for each flooding source studied 

A. HYDROLOGY 

1. Reason for New Hydrologic Analysis (check all that apply) 

0 No existing analysis 0 Improved data [gl Not revised (skip to section B) 

0 Alternative methodology 0 Proposed Conditions (CLOMR) 0 Changed physical condition of watershed 

2. Comparison of Representative 1 %-Annual-Chance Discharges 

Location Drainage Area (Sq . Mi.) Effective/FIS (cfs) Revised (cfs) 

3. Methodology for New Hydrologic Analysis (check all that apply) 

0 Statistical Analysis of Gage Records 

0 Reg ional Regression Equations 

0 Precipitation/Runoff Model -7 Specify Model :-----------

0 Other (please attach description) 

Please enclose all relevant models in digital format, maps, computations (including computation of parameters) , and documentation to support the 
new analysis. 

4. Review/Approval of Analysis 

If your community requires a regional , state, or federal agency to review the hydrologic analysis , please attach evidence of approval/review. 

5. Impacts of Sediment Transport on Hydrology 

Is the hydrology for the revised flooding source(s) affected by sediment transport? 0 Yes 0 No 

If yes, then fill out Section F (Sediment Transport) of Form 3. If No, then attach your explanation .. 

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



B. HYDRAULICS 

1 . Reach to be Revised 

Description Cross Section Water-Surface Elevations (ft .) 

Effective Proposed/Revised 

Downstream Limit* Dove Valle~ Road 15.53 1623.1 1623.1 

Upstream Limit* South of Carefree Hw~ 16.47 1662.0 1662.0 

*Proposed/Revised elevations must tie-into the Effective elevations within 0.5 foot at the downstream and upstream limits of revision . 

2. H~draulic Method/Model Used: !...H~E~C,;:-lCR~A~s~v~eC!.:rs;?,!.io~nc!....:!4"". 1~. 0L-________________________ _ 

3. Pre-Submittal Review of H~draulic Models* 

DHS-FEMA has developed two review programs , CHECK-2 and CHECK-RAS, to aid in the review of HEC-2 and HEC-RAS hydraulic models, 
respectively. We recommend that you review your HEC-2 and HEC-RAS models with CHECK-2 and CHECK-RAS. 

4. 
Models Submitted 

Duplicate Effective Model* 

Corrected Effective Model* 

Existing or Pre-Project 
Conditions Model 

Revised or Post-Project 
Conditions Model 

Other - (attach description) 

Natural Run 

File Name: 
LOMR.DAT 

File Name: 

File Name: 
Sonoran_ SC _Pre 

File Name: 
Sonoran_SC_Post 

File Name: 

Floodwa~ Run 

Plan Name: File Name: Plan Name: 
LOMRDAT 

Plan Name: File Name: Plan Name: 

Plan Name: File Name: Plan Name: 
Pre Project Sonoran_SC_Pre Pre Project 

Plan Name: File Name: Plan Name: 
Post Project Sonoran_SC_Post Post Project 

Plan Name: File Name: Plan Name: 

* For details, refer to the corresponding section of the instructions . 

[81 Digital Models Submitted? (Required) 

C. MAPPING REQUIREMENTS 

NGVD 1929 

NGVD 1929 

NGVD 1929 

A certified topographic work map must be submitted showing the following information (where applicable): the boundaries of the effective , existing , 
and proposed conditions 1 %-annual-chance floodplain (for approximate Zone A revisions) or the boundaries of the 1%- and 0.2%-annual-chance 
floodplains and regulatory floodway (for detailed Zone AE , AO , and AH revisions) ; location and alignment of all cross sections with stationing control 
indicated ; stream , road , and other alignments (e.g ., dams, levees, etc.); current community easements and boundaries ; boundaries of the requester's 
property; certification of a registered professional engineer registered in the subject State ; location and description of reference marks ; and the 
referenced vertical datum (NGVD, NAVD, etc.). 

[81 Digital Mapping (GIS/CADD) Data Submitted (preferred) 
Topographic Information: One-foot interval contour mapping 

Source : Cooper Aerial Mapping Co. & Dibble Engineering Date : Flight date 8-8-2011 ; As-built ground surv 10-2013 

Accuracy: ~1~"-~4~0~· ----------------------------------------------

Note that the boundaries of the existing or proposed conditions floodplains and regulatory flood way to be shown on the revised FIRM and/or FBFM 
must tie-in with the effective floodplain and regulatory floodway boundaries . Please attach a copy of the effective FIRM and/or FBFM, at the same 
scale as the original , annotated to show the boundaries of the revised 1 %-and 0.2%-annual-chance floodplains and regulatory floodway that tie-in with 
the boundaries of the effective 1 %-and 0.2%-annual-chance floodplain and regulatory floodway at the upstream and downstream limits of the area on 
revision . 

[81 Annotated FIRM and/or FBFM (Required) 
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D. COMMON REGULATORY REQUIREMENTS* 

• 1. For LOMR/CLOMR requests , do Base Flood Elevations (BFEs) increase? 1:8:1 Yes 0 No 

• 

• 

a. For CLOMR requests , if either of the following is true, please submit evidence of compliance with Section 65.12 of the NFIP regulations: 

The proposed project encroaches upon a regulatory floodway and would result in increases above 0.00 foot compared to pre-project 
conditions. 

The proposed project encroaches upon a SFHA with or without BFEs established and would result in increases above 1.00 foot 
compared to pre-project conditions. 

b. Does this LOMR request cause increase in the BFE and/or SFHA compared with the effective BFEs and/or SFHA? 1:8:1 Yes 0 No 
If Yes, please attach proof of property owner notification and acceptance (if available) . Elements of and examples of property owner 
notifications can be found in the MT-2 Form 2 Instructions. 

2. Does the request involve the placement or proposed placement of fill? 1:8:1 Yes 0 No 

If Yes, the community must be able to certify that the area to be removed from the special flood hazard area , to include any structures or 
proposed structures, meets all of the standards of the local floodplain ordinances, and is reasonably safe from flooding in accordance with the 
NFIP regulations set forth at 44 CFR 60 .3(A)(3) , 65 .5(a)(4) , and 65 .6(a)(14) . Please see the MT-2 instructions for more information. 

3. For LOMR requests, is the regulatory floodway being revised? 1:8:1 Yes 0 No 

If Yes , attach evidence of regulatory floodway revision notification. As per Paragraph 65.7(b)(1) of the NFIP Regulations, notification is 
required for requests involving revisions to the regulatory floodway. (Not required for revisions to approximate 1 %-annual-chance floodplains 
[studied Zone A designation] unless a regulatory floodway is being established. Elements and examples of regulatory floodway revision 
notification can be found in the MT-2 Form 2 Instructions.) 

4. For CLOMR requests, please submit documentation to FEMA and the community to show that you have complied with Sections 9 and 10 of the 
Endangered Species Act (ESA). 

For actions authorized , funded , or being carried out by Federal or State agencies, please submit documentation from the agency showing its 
compliance with Section 7(a)(2) of the ESA. Please see the MT-2 instructions for more detail. 

* Not Inclusive of all applicable regulatory requirements. For details , see 44 CFR parts 60 and 65 . 
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• 

• 

• 

DEPARTMENT OF HOMELAND SECURITY 
FEDERALEMERGENCYMANAGEMENTAGENCY 

RIVERINE STRUCTURES FORM 
PAPERWORK BURDEN DISCLOSURE NOTICE 

O.M.B. NO. 1660-0016 
Expires February 28, 2014 · 

Public reporting burden for this form is estimated to average 7 hours per response . The burden estimate includes the time for reviewing 
instructions, searching existing data sources , gathering and maintaining the needed data , and completing , reviewing , and submitting the form . 
You are not required to respond to this collection of information unless a valid OMB control number appears in the upper right corner of this form . 
Send comments regarding the accuracy of the burden estimate and any suggestions for reducing this burden to: Information Collections 
Management, Department of Homeland Security, Federal Emergency Management Agency, 1800 South Bell Street, Arlington , VA 20598-3005, 
Paperwork Reduction Project (1660-0016) . Submission of the form is required to obtain or retain benefits under the National Flood Insurance 
Program . Please do not send your completed survey to the above address. 

PRIVACY ACT STATEMENT 

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

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

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

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

Flooding Source: Skunk Creek 

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

A. GENERAL 

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

Description Of Modeled Structure 

1. Name of Structure: Dove Vallye Road Low Flow Crossing Culvert 

Type (check one) : D Channelization ~ Bridge/Culvert D Levee/Fioodwall 0Dam 

Location of Structure: Phoenix, AZ, at Dove Valley Road , between 1-17 and North Valley Parkway 

Downstream Limit/Cross Section: 15.738 

Upstream Limit/Cross Section : 15.755 

2. Name of Structure: __ 

Type (check one) : D Channelization D Bridge/Culvert D Levee/Fioodwall 0Dam 

Location of Structure: 

Downstream Limit/Cross Section: 

Upstream Limit/Cross Section: 

3. Name of Structure : 

Type (check one) D Channelization D Bridge/Culvert D Levee/Fioodwall 0Dam 

Location of Structure : 

Downstream Limit/Cross Section: 

Upstream Limit/Cross Section: __ 

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

Flooding Source: __ 

Name of Structure : 

1. Hydraulic Considerations 

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

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

D Subcritical flow D Critical flow D Supercritical flow 0 Energy grade line 

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

D Inlet to channel D Outlet of channel D At Drop Structures D At Transitions 

D Other locations (specify) : __ 

2. Channel Design Plans 

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

3. Accessory Structures 

The channelization includes (check one) : 

D Levees [Attach Section E (Levee/Fioodwall)] D Drop structures D Superelevated sections 

D Transitions in cross sectional geometry D Debris basin/detention basin [Attach Section D (Dam/Basin)) D Energy dissipator 

D Weir D Other (Describe) : 

4. Sediment Transport Considerations 

Are the hydraulics of the channel affected by sediment transport? D Yes ~ No 

If yes, then fill out Section F (Sediment Transport) of Form 3. If No, then attach your explanation for why sediment transport was not 
considered . 

C BRIDGE/CULVERT 
Flooding Source : Skunk Creek 

Name of Structure : Dove Vallye Road Low Flow Crossing Culvert 

1. This revision reflects (check one) : 

~ Bridge/culvert not modeled in the FIS 

D Modified bridge/culvert previously modeled in the FIS 

D Revised analysis of bridge/culvert previously modeled in the FIS 

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

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

~ Dimensions (height, width , span , radius , length) 

~ Shape (culverts only) 

~ Material 

~ Beveling or Rounding 

~ Wing Wall Angle 

~ Skew Angle 

4. Sediment Transport Considerations 

~ Distances Between Cross Sections 

~ Erosion Protection 

~ Low Chord Elevations - Upstream and Downstream 

~ Top of Road Elevations- Upstream and Downstream 

~ Structure Invert Elevations- Upstream and Downstream 

~ Stream Invert Elevations- Upstream and Downstream 

~ Cross-Section Locations 

Are the hydraulics of the structure affected by sediment transport? D Yes ~ No 

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

• 

Flooding Source: __ 
Name of Structure: 

D. DAM/BASIN 

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

2. The dam/basin was designed by (check one): D Federal agency D State agency D Private organization 181 Local government agency 

Name of the agency or organization: __ 

3. The Dam was permitted as (check one) : D Federal Dam D State Dam 

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

Permit or ID number _______ _ Permitting Agency or Organization 

a. D Local Government Dam D Private Dam 

Provided related drawings, specification and supporting design information. 

4. Does the project involve revised hydrology? D Yes D No 

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

Was the dam/basin designed using critical duration storm? (must account for the maximum volume of runoff) 

0 Yes , provide supporting documentation with your completed Form 2. 

D No, provide a written explanation and justification for not using the critical duration storm. 

5. Does the submittal include debris/sediment yield analysis? D Yes D No 

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

6. Does the Base Flood Elevation behind the dam/basin or downstream of the dam/basin change? D Yes D No 

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

FREQUENCY(% annual chance) 

1 0-year (1 0%) 

50-year (2%) 

1 00-year (1 %) 

500-year (0 .2%) 

Normal Pool Elevation 

Stillwater Elevation Behind the Dam/Basin 
FIS REVISED 

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

E. LEVEE/FLOODWALL 
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1. System Elements 

a. This Levee/Fioodwall analysis is based on (check one) : 

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

0 earthen embankment, dike , berm, etc. 

0 structural floodwall 

0 Other (describe) : 

Station 

Station 

Station 

to 

to 

to 

0 

upgrading of 
an existing 
leveelfloodwall 
system 

0 

a newly 
constructed 
levee/floodwall 
system 

0 

reanalysis of 
an existing 
levee/flood wall 
system 

c. Structural Type (check one) : 0 monolithic cast-in place reinforced concrete 0 reinforced concrete masonry block 0 sheet piling 

0 Other (describe) : 

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

0 Yes 0 No 

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

1. Plan of the levee embankment and floodwall structures. 

2. A profile of the levee/floodwall system showing the Base Flood Elevation (BFE) , 

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

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

of opening , and kind of closure. 

4. A layout detail for the embankment protection measures. 

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

Floodwall structure, closure structures , and pump stations . 

2. Freeboard 

a. The minimum freeboard provided above the BFE is: 

3.0 feet or more at the downstream end and throughout 

3.5 feet or more at the upstream end 

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

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

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

Sheet Numbers: 

Sheet Numbers: 

Sheet Numbers: 

Sheet Numbers: 

Sheet Numbers: 

DYes 

DYes 

DYes 

DYes 

DYes 

--

--

--

--

--

D No 

D No 

D No 

D No 

D No 

Please note , occasionally exceptions are made to the minimum freeboard requirement. If an exception is requested , attach 
documentation addressing Paragraph 65 .1 O(b)(1 )(ii) of the NFIP Regulations. 

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

b. Is there an indication from historical records that ice-jamming can affect the BFE? DYes D No 

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

3. Closures 

a. Openings through the levee system (check one) : 

If opening exists , list all closures: 

Channel Station Left or Right Bank 

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

Note : Geotechnical and geologic data 

D exists D does not exist 

Opening Type Highest Elevation for 
OpeninQ Invert 

Type of Closure Device 

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

a. The maximum levee slope land side is: --

b. The maximum levee slope flood side is : --
c. The range of velocities along the levee during the base flood is : __ (min .) to __ (max.) 

d. Embankment material is protected by (describe what kind) : __ 

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

Flow Curve or 
Stone Riprap 

Reach Sideslope Depth of Toed own Depth Velocity Straight D,oo Dso Thickness 

Sta to 

Sta to 

Sta to 

Sta to 

Sta to 

Sta to 

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

f. Is a bedding/filter analysis and design attached? DYes D No 

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

Attach engineering analysis to support construction plans . 

5. Embankment And Foundation Stability 

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

--

D Overall height: Sta .: __ , height __ ft . 

D Limiting foundation soil strength : 

Strength ~ = __ degrees, c = __ psf 

Slope : SS = __ (h) to __ (v) 

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

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

--

c. Summary of stability analysis results : 
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E. LEVEE/FLOODWALL (CONTINUED) 

• 5. Embankment And Foundation Stability (continued) 

Case Loading Conditions Critical Safety Factor Criteria (Min.) 

I End of construction 1.3 

II Sudden drawdown 1.0 

Ill Critical flood stage 1.4 

IV Steady seepage at flood stage 1.4 

VI Earthquake (Case I) 1.0 

(Reference : USAGE EM-111 0-2-1913 Table 6-1) 

d. Was a seepage analysis for the embankment performed? 0 Yes 0No 

If Yes . describe methodology used: 

e. Was a seepage analysis for the foundation performed? 0 Yes 0 No 

f. Were uplift pressures at the embankment landside toe checked? 0 Yes 0 No 

g. Were seepage exit gradients checked for piping potentia l? 0 Yes 0 No 

h. The duration of the base flood hydrog raph against the embankment is __ hours. 

Attach engineering analysis to support construction plans. 

6 . Floodwall And Foundation Stability 

• a. Describe analysis submittal based on Code (check one) : 0 usc (1988) 0 Other (specify) : __ 

b. Stabil ity analysis submitted provides fo r: 0 Overturning 0 Sliding If not, explain: __ 

C. Loading included in the analyses were : 0 Lateral earth@ PA = _ _ psf; P
0
= _ _ psf 

0 Surcharge-Slope @ _ _ • 0 surface _ _ psf 

0 Wind @ Pw = __ psf 

0 Seepage (Uplift); _ _ 0 Earthquake@ Peo = __ %g 

0 1 %-annual-chance significant wave height: ft . --

0 1 %-annual-chance significant wave period : -- sec. 

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

Criteria (Min) Sta To Sta To 
Loading Condition 

Overturn Sliding Overturn Sliding Overturn Sliding 

Dead & Wind 1.5 1.5 

Dead & Soil 1.5 1.5 

Dead . Soil, Flood, & 1.5 1.5 
Impact 

Dead . Soil. & Seismic 1.3 1.3 
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(Ref: FEMA 114 Sept 1986; USAGE EM 111 0-2-2502) 
Note: (Extend table on an added sheet as needed and reference) 

E. LEVEE/FLOODWALL (CONTINUED) 
6. Floodwall And Foundation Stability (continued) 

e. Foundation bearing strength for each soil type : 

Bearing Pressure Sustained Load (psf) Short Term Load (psf) 

Computed design maximum 

Maximum allowable 
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f. Foundation scour protection D is , D is not provided. If provided , attach explanation and supporting documentation : 

Attach engineering analysis to support construction plans . 

7. Settlement 

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

b. The computed range of settlement is __ ft. to __ ft. 

c. Settlement of the levee crest is determined to be primarily from : D Foundation consolidation D Embankment compression 
D Other (Describe) : __ 

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

Attach engineering analysis to support construction plans . 

8. Interior Drainage 

a. Specify size of each interior watershed : 

Draining to pressure conduit: __ acres 

Draining to ponding area : __ acres 

b. Relationships Established 

Ponding elevation vs. storage 

Ponding elevation vs . gravity flow 

Differential head vs. gravity flow 

c. The river flow duration curve is enclosed : 

DYes D No 

DYes D No 

DYes D No 

DYes 0 No 

d. Specify the discharge capacity of the head pressure conduit : cfs 

e. Which flooding conditions were analyzed? 

Gravity flow (Interior Watershed) 

Common storm (River Watershed) 

Historical ponding probability 

Coastal wave overtopping 

If No for any of the above , attach explanation . 

DYes 0 No 

0 Yes D No 

0 Yes D No 

DYes 0 No 

e. Interior drainage has been analyzed based on joint probability of interior and exterior flooding and the capacities of pumping and outlet 
facilities to provide the established level of flood protection . 0 Yes 0 No If No, attach explanation . 

g. The rate of seepage through the levee system for the base flood is __ cfs 

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

E. LEVEE/FLOODWALL (CONTINUED) 

8. Interior Drainage (continued) 

Will pumping plants be used for interior drainage? 0 Yes 0 No 

If Yes , include the number of pumping plants : __ For each pumping plant, list: 
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Plant #1 Plant #2 

The number of pumps 

The ponding storage capacity 

The maximum pumping rate 

The maximum pumping head 

The pumping starting elevation 

The pumping stopping elevation 

Is the discharge facility protected? 

Is there a flood warning plan? 

How much time is available between warning 
and flooding? 

Will the operation be automatic? DYes D No 

If the pumps are electric, are there backup power sources? DYes DNo 

(Reference : USAGE EM-1110-2-31 01 , 3102 , 3103, 3104 , and 3105) 

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

9. Other Design Criteria 

a. The following items have been addressed as stated : 

Liquefaction D is D is not a problem 

Hydrocompaction D is D is not a problem 

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

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

Attach supporting documentation 

c. If the levee/floodwall is new or enlarged , will the structure adversely impact flood levels and/or flow velocities flood side of the structure? 
DYes D No Attach supporting documentation 

d. Sediment Transport Considerations: 

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

10. 0[1erational Plan And Criteria 

a. Are the planned/installed works in full compliance with Part 65 .10 of the NFIP Regulations? DYes DNo 

b. Does the operation plan incorporate all the provisions for closure devices as required in Paragraph 65 .1 O(c)(1) of the NFIP regulations? 

DYes D No 

c. Does the operation plan incorporate all the provisions for interior drainage as required in Paragraph 65 .1 O(c)(2) of the NFIP regulations? 

DYes D No If the answer is No to any of the above , please attach supporting documentation. 

I E. LEVEE/FLOODWALL (CONTINUED) I 
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11. Maintenance Plan 
Please attach a copy of the fomal maintenance plan for the levee/floodwall 

12. Operations and Maintenance Plan 

Please attach a copy of the formal Operations and Maintenance Plan for the leveelfloodwall. 

CERTIFICATION OF THE LEVEE DOCUMENTION 

This """"""'c"'VI' is to be signed and sealed by a licensed registered P•v'"""'v"c" engineer authorized by law to certify elevation i,,v, 11auv" data, 
hydrologic and hydraulic analysis, and any other supporting information as per NFIP regulations paragraph 65.1 O(e) and as described in the MT-2 
Forms Instructions. All documents submitted in support of this request are correct to the best of my knowledge. I understand that any false 
statement may be punishable by fine or imprisonment under Title 18 of the United States Code, Section 1001. 

Certifier's Name: 

Company Name: __ 

Signature: __ 

Flooding Source: 

Name of Structure: 

License No.: 

Telephone No.: 

Date: 

Expiration Date: __ 

Fax No. : 

E-Mail Address: 

F. SEDIMENT TRANSPORT 

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

Sediment load associated with the base flood discharge: Volume acre-feet 

Debris load associated with the base flood discharge: Volume acre-feet 

Sediment transport rate _ _ {percent concentration by volume) 

used to estimate sediment transport: __ 

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

Method used to estimate scour and/or deposition: __ 

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

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

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

See explanation provided on the following sheet . 
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To Be Attached to MT-2 Form 3 for Skunk Creek 

In response to Item 8.4. Sediment Transport Considerations 

Sediment transport was not conducted as part of this specific study, because the constructed 

improvements have minimal impact on the sedimentation within the reach . Regular maintenance, 

including cleaning of the low-flow box culvert, is planned for Dove Valley Road . Skunk Creek was the 

subject of detailed erosion and sediment transport modeling as part of the Skunk Creek Watercourse 

Master Plan (SCWMP). Sediment transport modeling was done for a 100-year storm hydrograph. This 

study is included in the electronic files for this LOMR. 



munity Name: City of Phoenix 

FEDERAL EMERGENCY MANAGEMENT AGENCY 

PAYMENT INFORMATION FORM 

Project Identifier: Sonoran Crossing - Skunk Creek 

THIS FORM MUST BE MAILED, ALONG WITH THE APPROPRIATE FEE, TO THE ADDRESS BELOW OR FAXED TO THE FAX NUMBER 

BELOW. 

Please make check or money order payable to the National Flood Insurance Program. 

Type of Request: 

0 MT-1 application} 
~ MT-2 application 

0 EDR applicat ion } 

LOMC Clearinghouse 

847 South Pickett Street 

Alexandria, VA 22304-4605 

Attn. : LOMC Manager 

FEMA Project Library 

847 South Pickett Street 

Alexandria, VA 22304-4605 
FAX(703)212-4090 

Request No. (if known): -------- Check No.: .::.20~4~1~8 _____ _ Amount: $5,000 

D INITIAL FEE* ~ FINAL FEE D FEE BALANCE** D MASTER CARD D VISA ~ CHECK D MONEY ORDER 

ate: Check only for EDR and/or Alluvial Fan requests (as appropriate). 

**Note: Check only if submitting a corrected fee for an ongoing request. 

COMPLETE THIS SECTION ONLY IF PAYING BY CREDIT CARD 

CARD NUMBER 

I I I I I I I I I I 
1 2 3 4 5 6 7 8 

Date 

NAME (AS IT APPEARS ON CARD) : 
(please print or type) 

ADDRESS: 

(for your 
credit card 
receipt-please 
print or type) 

YTIME PHONE: 

I I I I I 
9 10 11 12 

I I I I I 
13 14 15 16 

Signature 

FEMA Form 81-107 Payment Information Form 

EXP. DATE 

rn rn 
Month Year 
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Dibbe 
Engineering~ • 
July 15, 2014 

Federal Emergency Management Agency 
3601 Eisenhower Ave. 
Alexandria, VA 22304 

RE: Sonoran Crossing- Skunk Creek LOMR 
National Flood Insurance Program Section 65.12 

7500 North Dreamy Draw Drive 

Suite 200 
Phoenix, Arizona 85020 

phone 602.957.1 155 
fax 602.957.2838 

www.dibblecorp.com 

Dibble Engineering and the City of Phoenix are aware that the Dove Valley Road dip crossing results in an increase in 
base flood elevations in Skunk Creek. This study reach is in a Zone AE (Areas subject to inundation by the 1-percent
annual chance flood event with Base Flood Elevations) as determined by the hydraulic model for this project. Although 
the base flood elevations increase at some locations, the flood hazards are contained within the river banks. This letter is 
to confirm that there are no existing insurable structures affected by the increased water surface elevations . 

• bble Engineering 

Josh Papworth, PE, CFM 
Senior Project Engineer 
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AS BUILT DATE 

~ 

OFF·SITE PAVING PLAN WITH DRAINAGE FACILITIES 
FOR 

Dibble 
Engineering· 

THIS ~ 

PROJECT LOCATION MAP 

T5N-R2E-SEC 11 
COP 1/4 SECTION 57-21 

N-s 

PAVING NOTES (CITY OF Pr1QENIX, 2011) 
1. COMPACTION SHALL COMPLY WITH M.A.G. SECTION 601. 

BENCHMARK 

2. CONSTRUCTION WITHIN THE RIGHT -OF -WAY SHALL CONFORM TO THE LATEST APPLICABLE 
MARICOPA ASSOCIATION OF GOVERNMENTS (MAG) UNIFORM STANDARD SPECIFICATIONS AND 
DETAILS AND THE LATEST CITY OF PHOENIX SUPPLEMENTAL$ TO THE MAG UNIFORM 
STANDARD SPECIFICATIONS AND DETAILS. 

3. THE ENGINEERING DESIGN ON THESE PLANS IS ONLY APPROVED BY THE CITY IN SCOPE 
AND NOT IN DETAIL. CONSTRUCTION QUANTITIES ON THESE PLANS ARE NOT VERIFIED BY 
THE CITY. APPROVAL OF THESE PLANS ARE FOR PERMIT PURPOSES ONLY AND SHALL NOT 
PREVENT THE CITY FROM REQUIRING CORRECTION OF ERRORS IN THE PLANS WHERE SUCH 
ERRORS ARE SUBSEQUENTLY FOUND TO BE IN VIOLATION OF ANY LAW, ORDINANCE, 
HEALTH, SAFETY, OR OTHER DESIGN ISSUES. IN ADDITION, THE PROPERTY OWNER MUST 
DEDICATE STREETS IN ACCORDANCE WITH MINIMUM RIGHT -OF-WAY STANDARDS MAP 
(ORDINANCE NO. 437, LATEST AMENDMENT) . 

4. PLAN APPROVAL IS VALID FOR 180 DAYS. PRIOR TO PLAN APPROVAL EXPIRATION, ALL 
ASSOCIATED PERMITS SHALL BE PURCHASED OR THE PLANS SHALL BE RESUBMITTED FOR 
EXTENSION OF PLAN APPROVAL THE EXPIRATION, EXTENSION, AND REINSTATEMENT OF 
CIVIL ENGINEERING PLANS AND PERMITS SHALL FOLLOW THE SAME GUIDELINES AS THOSE 
INDICATED IN THE PHOENIX BUILDING CONSTRUCTION CODE ADMINISTRATIVE PROVISIONS 
SECTION 105.3 FOR BUILDING PERMITS. 

5. THE CITY OF PHOENIX PLANNING AND DEVELOPMENT CIVIL/SITE INSPECTION GROUP, 
602-262- 7811 VOICE OR 602-534-5500 TTY, SHALL BE NOTIFIED 48 HOURS PRIOR TO 
ANY CONSTRUCTION WORK WITHIN THE PUBLIC RIGHT -OF -WAY. 

6. EXISTING OR NEWLY DAMAGED AND/OR DISPLACED CONCRETE CURB, GUTTER, SIDEWALK, 
OR DRIVEWAY SLAB THAT IS WITHIN THE RIGHT -OF-WAY SHALL BE REPAIRED OR 
REPLACED, AS NOTED BY CITY INSPECTORS, BEFORE FINAL ACCEPTANCE OF THE WORK. 

7 . ALL NEW OR RELOCATED UTILITIES SHALL BE PLACED UNDERGROUND. 
8 . THE ACTUAL POINT OF PAVEMENT MATCHING, AND/OR TERMINATION, SHALL BE DETERMINED 

IN THE FIELD BY THE CITY OF PHOENIX, PLANNING AND DEVELOPMENT DEPARTMENT 
CIVIL/SITE INSPECTOR. 

9 . AN APPROVED PAVING PLAN SHALL BE ON THE JOB SITE AT ALL TIMES. DEVIATIONS FROM 
THE PLAN MUST BE PRECEDED BY AN APPROVED PLAN REVISION. 

10. OBSTRUCTIONS TO PROPOSED IMPROVEMENTS IN THE RIGHT -OF -WAY SHALL BE REMOVED 
OR RELOCATED BEFORE BEGINNING CONSTRUCTION OF THE PROPOSED IMPROVEMENTS. 

11. ALL EXISTING CATCH BASINS MUST BE RE-LOCATED WHEN THEY ARE SHOWN IN A NEWLY 
PROPOSED DRIVEWAY. 

12. CONSTRUCTION OF SURFACE IMPROVEMENTS SHALL NOT BEGIN UNTIL CONFLICTING 
UNDERGROUND UTILITY CONSTRUCTION IS COMPLETED AND SERVICE CONNECTIONS TO ALL 
PLATTED LOTS HAVE BEEN ADEQUATELY EXTENDED PAST THE RIGHT- OF-WAY. 

13. THE PERMITTEE SHALL ARRANGE FOR THE RELOCATION AN D RELOCATION COSTS OF ALL 
UTILITIES, INCLUDING ANY STREET LIGHTS, AND SUBMIT A UTILITY RELOCATION SCHEDULE 
PRIOR TO THE ISSUANCE OF A CONSTRUCTION PERMIT. RELOCATION OF WATER METERS 
SHALL BE DONE BY TH E WATER SERVICES DEPARTMENT AFTER PAYMENT OF PREVAILING 
FEES. RELOCATION OF CITY FIRE HYDRANTS REQUIRE A SEPARATE PLAN REVIEW AND 
PERMIT AT THE DEVELOPER'S EXPENSE. 

14. All FRAMES, COVERS, VALVE BOXES, AND MANHOLE COVERS SHALL BE ADJUSTED TO 
FINISH GRADE PRIOR TO COMPLETION OF PAVING OR RELATED CONSTRUCTION. ADJUSTMENT 
OF EXISTING '1YPE A" OR '1YPE B" WATERLINE VALVE BOXES IN THE PARKWAY SHALL BE 
CONSIDERED INCIDENTAL TO PARKWAY GRADING. EXISTING '1YPE B" WATlERLINE VALVE 
BOXES SHALL BE REPLACED WITH "TYPE A" BOXES PER COP STANDARD DETAIL P139 1. 

15. GRADING BETWEEN BACK OF CURB AND PROPERTY LINE SHALL BE LIMITED TO 4:1 SLOPE. 
16. CERTIFICATE OF OCCUPANCY (C OF 0) AND/OR FINAL ELECTRICAL CLEARANCE FOR ANY 

BUILDING IS DENIED UNTIL ALL OFFSIIE IMPROVEMENTS ARE COMPLETED. 
17. TREES AND SHRUBBERY IN THE RIGHT -OF-WAY THAT CONFLICT WITH PROPOSED 

IMPROVEMENTS SHALL NOT BE REMOVED WITHOUT APPROVAL OF THE CITY LANDSCAPE 
ARCHITECT. THE PERMITTEE SHALL BE RESPONSIBLE FOR OBTAINING AUTHORIZATION TO 
REMOVE AND/OR RELOCATE SAID TREES OR SHRUBBERY BY CALLING THE PARKS & 
RECREATION DEPARTMENT PRIOR TO ANY RIGHT -OF -WAY PLANT RELOCATIONS AT 
602-262-6862. 

18. THE CIVIL/SITE INSPECTOR MUST CONTACT STREET TRANSPORTATION DEPARTMENT, TRAFFIC 
SERVICES OIVISION AT 602-495-0205 VOICE OR 602-534-5500 TTY TWO (2) WEEKS 
PRIOR TO COMPLETION OF PAVING WORK FOR SIGNING & STRIPING. 

19. A PAVEMENT CUT SURCHARGE SHALL BE ASSESSED ON THIS PROJECT FOR ANY 
TRENCHING OR POTHOLING IN NEW ASPHALT PAVEMENT THAT IS LESS THAN 30 MONTHS 
OLD. SURCHARGE FEES ASSESSED ARE IN ADDITION TO THE REGULAR PERMIT FEES AND 
ARE OVER AND ABOVE ANY SPECIAL BACKFILL, COMPACTION, AND PAVEMENT REPLACEMENT 
STIPULATIONS THAT MAY BE IMPOSED AS A CONDITION OF PERMITTING. PAVEMENT CUT 
SURCHARGE FEES IS ASSESSED IN ACCORDANCE WITH SECTION 31-38 OF THE PHOENIX 
CITY CODE. 

ENGINEER'S NOTES 
1. CONTRACTOR SHALL REFER TO LANDSCAPE SALVAGE PLAN FOR ALL VEGETATION TO BE 

REMOVED / SALVAGED. 
2. ADOT DETAILS SHALL BE CONSTRUCTED PER ADOT STANDARD SPECIFICATIONS. 
3. CONTRACTOR SHALL COMPLY WITH CWA SECTION 404 NATIONWIDE PERMIT REQUIREMENTS 

FOR LINEAR TRANSPORTATION PROJECTS AND UNDERGROUND UTILITIES. 
4. CONTRACTOR SHALL REFER TO LANDSCAPE PLANS FOR ALL IRRIGATION SLEEVE LOCATIONS 

AND VERIFY INSTALLATION PRIOR TO PAVING CONSTRUCTION. 

SONORAN CROSSING 
CAREFREE HIGHWAY & 117 
PHOENIX, ARIZONA 85085 

A PORTION OF SECTION 11, TOWNSHIP SN, RANGE 2E 

ESTIMATED OFF-SITE QUANTITIES 
AC PAVEMENT (6 "AC/7"ABC) 

AC PAVEMENT (4"AC/13"ABC) 
AC PAVEMENT (5"AC/7"ABC) 
PCCP PAVEMENT (8"PCCP/4"ABC) 
6" COMPACTED ABC 

PCCP (7"/4"ABC) 

CURB & GUTTER, MAG 220- 1, TYPE A 
SINGLE CURB, MAG 222, TYPE A 

SI NGLE CURB, MAG 222. TYPE A, MOD 2" 
CURB TERMINATION, MAG 222 

CURB / CURB & GUTTER TRANSITION 
VALLEY GUTTER, MAG 240 
SIDEWALK, P1230 
SIDEWALK RAMP P 1234 

SIDEWALK RAMP P 1235 
SIDEWALK RAMP P1240 
CONCRETE DRIVEWAY, P1243 
THICKENED EDGE, MAG 201, TYPE A 
BUS BAY, P1256-1 

MEDIAN PAVING 

18,618 SY * 
22,633 SY 

1,728 SY 

3035 SY * 
889 SY 

4,072 SF 

8,305 LF 
4,155 LF 

380 LF 
22 LF 
24 LF 

4,140 SF 
24,257 SF 

3 EA 
5 EA 

10 EA 

15 EA 
941 LF 

1EA 

751 SF 

BIKE RAMP, SPECIAL DETAIL 4 EA 

CONCRETE SCUPPER, MAG 206-1. 2 & 3 2 EA 
MOUNTABLE CURB, MAG 220-2, TYPE E 50 LF 

SURVEY MONUMENT, MAG 120-1, TYPE A 6 EA 
SURVEY MONUMENT, MAG 120-1, TYPE B 2 EA 
ACCESS RAMP PAVING (9"PCCP/ 4"ABC) 4,396 SF* 

PROJECT INFORMATION 
ENGINEER 

OWNER 

DIBBLE ENGINEERING 
7500 NORTH DREAMY DRAW DRIVE, 
SUITE 200 
PHOENIX, ARIZONA 85020 
PHONE: 602.957.1155 
FAX: 602.957.2838 
CONTACT: MIKE GLEASON, P.E. 

WESTCOR / 
BLACK CANYON MOTORPLEX, LLC 
11411 NORTH TATUM BOULEVARD 
PHOENIX, AZ 85028 
PHONE: 602.953- 6210 
CONTACT: EDWIN PURUHITO 

PROJECT BENCHMARK 
A FOUND CITY OF PHOENIX BRASS CAP IN HAND 

HOLE (BCHH) AT THE INTERSECTION OF DOVE 
VALLEY ALIGNMENT AND NORTH VALLEY 
PARKWAY, HAVING AN ELEVATION OF 1631.349, 
CITY OF PHOENIX NGVD 29 DATUM. 

AS-BUILT CERTIFICATION 
I HEREBY CERTIFY THAT THE •RECORD DRAWING" MEASUREMENTS 
AS SHOWN HEREON WERE MADE UNDER MY SUPERVISION OR AS 
NOTED AND ARE CORRECT TO THE BEST OF MY KNOWLEDGE AND 
BELIEF. 
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DIBBLE PROJECT NO 111204 

LEGEND 
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SIGN 
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C8J PULLBOX 

~~ RIPRAP 
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® 

UTILITY POL£ 

VALVE 

BUILDING SETBACK 

CENTERLINE 

EASEMENT 

RIGHT -OF - WAY 

- · CHANNEL 

REVISION 1 

STABILIZED SOIL CEMENT (6") 1,363 SF 
EARTHEN DITCH - TYPE A 1,201 LF 

REGISTERED ENGINEER/LAND SURVEYOR DATE~ 
~;·c. VALVE {TYPE NOTED) 

EASOIENT 

PROPERTY LINE 

RIGHT -OF -WAY 

CHANNEL 

FENCE WOOD 

FENCE WIRE 

FENCE CHAINLINK 

FLOWLINE 
EARTHEN DITCH - TYPE B 445 LF 

D50= 6" DUMPED RIP RAP / FILTER FABRIC 35 CY 
D50=9" DUMPED RIPRAP / FILTER FABRIC 1,932 CY 

DETECTIBLE WARNING PAVERS 6D SF 
4' DEEP CUT -OFF WALL, MAG 552 1,835 LF 
#7 ELECTRICAL PULL BOX 1 6 EA 
3" PVC SCH 40 CONDUIT 1031 LF 

BARRICADE, MAG 130, TYPE B 21 EA * 
15" RGRCP, CLASS Ill 733 LF 
18" RGRCP, CLASS Ill 1,237 LF 

24" RGRCP, CLASS Ill 2,350 LF 
30" RGRCP. CLASS Ill 235 LF 

30"X19" ELLIPTICAL RGRCP, CLASS IV 316 LF 
CONCRETE MANHOLE, MAG 520, 522 22 LF 

PIPE PLUG, MAG 427 3 EA 

CATCH BASIN P1569-1, L= 6' 8 EA 
CATCH BASIN P1569-1, L=10' 6 EA 
CATCH BASIN P1569-1, L=17' 2 EA 

CONCRETE HEADWALL, SPECIAL DETAIL 2 EA 
CONRETE DROP HEADWALL, MAG 501-5 1 EA . 

TRASH RACK, MAG 502-2 MOD 2 EA ~ 
ACCESS BARRIER, P1562, P1563 2 EA 
2 - 8'X6' BOX CULVERT, ADOT S06.02 83 LF 
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GUARD RAIL W/ END TREATMENTS & CONC 413 LF * 
* ITEM QUANTITY CHANGED WITH DELTA 1 REVISION 
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REGISTRATION NUMBER 

SHEET INDEX 
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DETAILS 

ESTIMATED EARTHWORK 
CUT 28,900 CY 
FILL 40,700 CY 
NET 11 ,800 CY (IMPORT) 
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SITE ACREAGE 
NET = 77.71 AC 
GROSS = 105.73 AC 

FENCE WIRE 

FENCE CHAJNLINK 

FLOWLINE 

GUARDRAIL 

MASONRY WALL/RETAINING WALL 

~-. .,..--... MAJOR CONTOUR 

.._,,<!>·--.. MINOR CONTOUR 

IDDU[I STORM DRAIN 

- z"W- liT1LfTY LINE (1YPE NOTED) 

---0» FLOW OIRECTION 

-f- FILL SLOPE LIMITS 

MASONRY WALL/REfAINING WALL 

MAJOR CONTOUR 

-c-- CUT SLOPE LIMITS 

A TRENCH BACKFILL 1YPE 

KIVA: 11-3686 
SDEV: 11 00351 
CSPR: 1201762 
QS: 57- 21 

/ 

MINOR CONTOUR 

UTILITY LINE (TYPE NOTED) 

EXST BUILDING 

aityoiP~ 
Th«evl=bave,.,..•J)IJiGVed by1111: 
o..dopm:ni Servicca De;>aronent for 
'The itiU&!lCC of U!GfoUowing permit{ !I); 

Gtading _Ph~ 
SWMP -~-h._ 0 Oiueiue_ 
Paving rt2J2.. Pr. _J_ DateEf.Y -1 'L 
Coru:rm ~Pb.....L Da1e~I'{-1'
Dca<n. Poo. ;;Q2!l Ph._L Date_L-1;'-f '1.-

Wator ~Ph. Dt:l< 
WasteWat<l' -- Dt!e __ 
Mioc. __ Ph._ 

\~,/ MAG SECTION 60 1 

~ fk.v/:S/v-7 ~- j 
~)t ...... :;~~'"'->"• 

lftrrt:~"J.l ~..:l .. ~..o<.~u-.,."1-=''l"~.\l':")o th-1. 

~~~!~w=~ 
~ = -"' r,-~ Sffl'M'V _,. Ui;_ ):~ 

~~- ·.·. =- ,,..,'E.Y-/3 
07-""""' Pb ..;;-_ '!' _ :"' 'f-13 

Y: ~~:: ~(-j3 \'0(;a¥fi]~r~;~l 
~ . """-~-~,~~ <,!"'= 1-8CXH TAKE-IT 

#o'S:~f~dc.-f'f~I~:U.,;.__Y' .~i" i (~l{)( ).rAAICC; -.c;OO!m) ! 
'-",.-,_ S... t?..oJ C)os.~/"1<:..~ s{..7 C"-9".'l.Z..'1-'<{:' 

1 ~GUARD AAIL / CLOSURE GATES / CoNCRffiPAVEMENf- rK£8--r-66710713 
DRIVEWAY WIDTH REVISION I SIGNAL POLE BASE 
REPLACEMENT/ADDEO BARRICADE/UPDATED SHEET NUMBER' 

REVISION I E1Y 

SONORAN CROSSING 

COVER 

DRN: KEB IDES: KEB ICK: MRG 
DATE: 6/12DATE: 6/120ATE: 6/12: 

SCALE: N/A 

SHEET 

1 OF 51 



r; 

' ,, 

"' ~ < 
" 

' • ·i 

\ _. 
._j 

'OJ 
~ 
7' 

() 

~ 
-< 
0 z 

-n 
:D 
0'1 

~ 
~ 
--./ 

' \ 

t I 
I I 

I / 
I / 

I / ' 
I / 

I I 

( ( 
> I 

/ - ./ ' 

LONG 
SHADOW 

TRAIL 

\ 

\ 
\ 
\ 

i \ 

.l ~~, 

\ 
•, 

'. 

\ 
'\ 
\ 
\ '·-. 

40+00 

~-'-~ ~ '- '-'- _·-': 
\\ -~:~ / 

~ T5N, R3E, SEC 11 ',;), 
SW SEC CORNER "'' 
FOUND STONE IN HH 
STA 32+67.87 
(WEST OF 1-17) 

PC •2+g8.01 ~,. J 
lj~ 

~ 

PT 38+54.84 

CR3.1 

L() 
..-
cv:i 
0::: 
u 

32ND AVE 
STA 27+04.56= 
LONG SHADOW TRAIL 
STA 16+41.38 

CR32 j' 
DOVE VALLEY RD 
STA 54+45.51 = 

32ND AVE 
STA 10+00. 17 

~ f, r- --
t 

1-., 

\ '---.j 
\ , ....... , \ 

t 
F 
f 
r 
j 

I ' ' 
I ' .,.....,., 

r 
f 
( 
I· 

t 
\ 
t 

\\ 
\ 

\ 

I 
I 
I 
I 
I 
I 
I 
I 
I 
\ 

\ 
\ 
I 
I 
\ 
\ 
I . 
\ 
\ ' 

' \ 
\ 
I 

\ 

\ 
\ 
I 

' I I 
I~ 
tW 
b W 
1 0::: 
f u 
I~ 
I z 
I ::> 
I ~ 
I Vl 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

~· I 
~r- __.._ , r 

\ 
\ 
X 

i\ 
' \ \ 

\ 
\ 
I 
\ 
I 
\ 
I 
I 
\ 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

-------- "\..... -...-....., 
'---... 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

\ 
T5N, RJE, SEC 11 
SOuTH QUARTER CORNER 
FOUND BCF 
STA 59+ 13.25 

I 

' 

--------- --... 
-----, 

----'---
----- ..... r---, 

CR3.4 \ CR3.5 CR3.6 
DQVE VALLEY ROAD 

(AKA SQNORAN BOULEVARD) 

AS-BUlL T CERTIFICA TION 
I HEREBY CERTIFY THAT THE "RECORD DRAWING" MEASUREMENTS 
AS SHOWN HEREON WERE MADE UNDER MY SUPERVISION, OR AS 
NOTED, AND ARE CORRECT TO THE BEST OF MY KNOWLEDGE AND 
BELIEF 

ALh-1~ 41282 10123.·13 
---siGNATURE _____ REGISrRATlONNcJ ____ DATE--

HUBBARD ENGINEERING 
184D S. STAPLEY DR. SUITE# 137 

M[SA, AZ 85204 
ENCIN[ERINC FIRII 

--... --... 

AS BUILT DATE 

Dibble 
Engineering· 

DIBBLE PROJECT NO 111 204 

REFER TO THE FOLLOWING PLANS FOR ADDITIONAL 
INFORMATION AND COORDINATION: 

CR3 .7 

1. ON-SITE GRADING & DRAINAGE PLAN 
2 . OFF -SITE SEWER PLAN 
3 . ON - SITE SEWER LI FT STATION & FORCE MAIN PLAN 
4 . OFF - SITE WATER MAIN PLAN 
5 . LANDSCAPE SALVAGE PLAN 
6 . STREET LIGHT PLAN 

~', 

""''·""', 
\ 

CR3.8 
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~ 
0::: 
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' 
\ \. 
I 
\ 

_J 
_J 

:; 
I 
f-
0::: 
0 
z 

" 1 
® 

IJ 

c· · J~ 2r:;c· 

s:·A 1"-7o:r 

PROJECT BENCMARK 
TSN , R3E, SEC 11 
SE SEC CORNER 
FOUND BCHH 
STA 85+52.82 

RE'I!SlON 

/."": ·vv 

IJ""-- ., """'"" .... ,~ 
1,' i~~~~~~~~J 

BY 

SONORAN CROSSING 

KEY MAP & CONTROL PLAN 

lORN: KEB IOES: KEB ICK: MRG 
SHEET IDAT£' 6/12 k?AT£' 6/12 IDAT£' 6/12 

SCALE: 1"=200' 2 Of' 61 
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R/ W 

PUE a· t 
' ' 

I I 
PGL 

VARIES (75' TYP) 
R/W 

VARIES (52' TYP) 

VARIES 

~Es• 

WHERE SHOWN ON 

R/W 

2 ' BENCH 
TYPICAL ALL 
SECTIONS 

EXST GROUND 
TYPICAL ALL 
SECTIONS 

R/W 

-PUE a· t 
' 

VARIES (70' TYP) 
R/W 

VARIES 

F/ C 

~ES• 

4' 

It 
CONSTR 

+ VARIES 
R/W 

I VARIES 

a· I E/P 

l VAR~ 

I>S BUILT DATE 

Dibble 
Engineering· 

DIBBLE PROJECT NO 111 204 

•• <?""~'; -

I 3" AC SURFACE COURSE 1=1' ( D 1/2") 

CONCRETE CURB & GUTTER 
MAG STD DET 220-1 , TYPE A 

CONCRETE CURB & GUTTER 
MAG STD DET 220-1 , TYPE A ' ~ - PGL ~~'/ 

CONCRETE SINGLE CURB 
7!/ 

TACK COAT (SS1 - H) 

PAVEMENT SECTION 1 -
DOVE VALLEY ROAD WEST TRANSITION 

TYPICAL SECTION 

•SLOPE VARIES 1.5% MIN TO 2 .27. MAX STA 45+80 TO STA 49+24 

R/ W 

PUE 8' t 
i ··:1-~ff 

CONCRETE CURB & GUTTER I 
MAG STD DET 220-1, lYPE A 

PAVEMENT SECTION 1 -

VARIES (70' TYP) 
R/W 

40' 

F/ C 

~Es• 

PGL 

CONCRETE SINGLE CURB 
MAG STD DET 222, TYPE A 

12' 

It 
CONSTR 

~ 

DOVE VALLEY ROAD 
TYPICAL SECTION 

NOTE: ADDITIONAL RIGHT TURN DECELERATION LANES PER PLAN 

•SLOPE VARIES 1.5% MIN TO 2 .27. MAX (2.0% lYPICAL) 

STA 49+24 TO STA 55+90 
STA 65+07 TO STA 77+97 

a·t -PUE 

I : 
1' 

-'-

,. -:,r - - -

PGL ; · 

4 ' CONCRETE CUT -OFF WALL 

VARIES (175' TYP) 
R/W 

39' 

F/ C 

~ES• 

PGL . 

' CONCRETE CUT -OFF WALL / 
MAG STD DET 552 

11.5' 

<l 
CONSTR 

~ 
- - - -.-:-.(''?: -

MAG STD DET 552 

PAVEMENT SECTION 1 (TYP) 
DOVE VALLEY ROAD AT SKUNK CREEK 

TYPICAL SECTION 

PAVEMENT SECTION 5 
STA 57+60 TO STA 64+60 
~ & 

•SLOPE VARIES 1.5% MIN TO 2.27. MAX (2.07. TYPICAL) 

15' 
SWE 

8' 
- PUE 

R/W 

CONCRETE CURB & GUTTER 
MAG STD DET 22D-1 , TYPE A 

VARIES 

CONCRETE SIDEWALK 
COP STD DET P1230 
WHERE SHOWN ON PLANS 

PAVEMENT SECTION 2 (TYP) 

STA 55+90 TO STA 65+07 

VARIES 

12' 

/
~ CONCRETE SINGLE CURB 

MAG STD DET 222 TYPE A 
MOD - 2 " HEIGHT 

48' 

I CONCRETE SINGLE CURB 
MAG STD DET 222 TYPE A 

\ ELEVATION 
PER PLAN 

- ...... -... , 

--::-: ~ r-

CONCRETE CURB & GUTTER 
MAG STD DET 220- 1 , TYPE A 

PAVEMENT SECTION 1 

MAG STD DET 222, TYPE A 
WHERE SHOWN ON PLANS 

THICKENED EDGE ; 
MAG STD DET 201 . lYPE A 

DOVE VALLEY ROAD EAST TRANSITlON 
STA 77+79 TO STA 84+20 

NOTE: ADDITIONAL RIGHT TURN DECELERATION LANES PER PLAN 

• SLOPE VARIES 1.5% MIN TO 2 .2% MAX (2.0% TYPICAL) 

35' 
R/W 

32' 

F/C 

~ 

PGL 

It 
CONSTR R/W 

a.5' 

CONCRETE SIDEWALK 
COP STD DET P1230 
WHERE SHOWN ON PLANS 

3" AC BASE COURSE 
(C 3/4") 

\ 7 " ABC 
COMPACTED ( 1 00 7.) 

PAVEMENT SECTION 1 
DOVE VALLEY ROAD 

(13.0" TOTAL DEPTH) 

2" AC SURFACE COURSE 
(D 1/2") 

TACK COAT (SS1-H) 

2" AC BASE COURSE 
(C 3/4") 

13" ABC 
COMPACTED ( 1 007.) 

PAVEMENT SECTION 2 
32ND AVENUE 

(17 .0" TOTAL DEPTH) 

CONCRETE CURB & GUTTER .> 

MAG STD DET 220-1 , TYPE A 
CONCRETE CURB & GUTTER 

MAG STD DET 220- 1, TYPE A 

2" AC SURFACE COURSE 
(D 1/2") 

PAVEMENT SECTION 2 

NOTE: RIGHT TURN DECELERATION 
LANE PER PLAN 

32ND AVENUE 
TYPICAL SECTION 

STA 10+00 TO STA 24+0D 
STA 30+0D TO STA 38+64 

AS-BUlL T CERTIF/CA TION 
I HEREBY CERTIFY THAT THE "RECORD DRAWING" MEASUREMENTS 
AS SHOWN HEREON WERE MAO£ UNDER MY SUPERVISION, OR AS 
NOTED, AND ARE CORRECT TO THE BEST OF MY KNOWLEDGE AND 
BELIEF. 

-AJh-1~ 4 1282 10/23113 

- SIGNATURE _______ RECISTRAnON No-:---- DAT£-

[ ryy r}·-7 1 \ 

TACK COAT (SS1 - H) 

2" AC BASE COURSE 
(C 3/4") 

\ 7" ABC 

R/W It 
CONSTR R/W HUBBARD ENCINITRING ~ 

1840 S. STAPLEr OR. SUITE/ 137 
MESA. Al 85204 

ENGINEERING FIRM 

COMPACTED ( 1 007.) 

3D' 
R/W t 

-1-

30' 
R/W 

28' 

F/C 

~ 

)=t-E . 
-

PGL -} 

CONCRETE CURB & GUTTER 
MAG STD DET 220-1 TYPE A 

PGL PGL 

It 
CONSTR 

PAVEMENT SECTION 3 
LONG SHADOW TRAIL. 

TYPICAL SECTION 
STA 11 +05 TO STA 14+00 

VARIES 

48' 

REFER TO LANDSCAPE PLANS FOR 
ROUNDABOUT INTERIOR 

12' VARIES 

I 
E~EVATION PER PLAN 

ELEVATION 
PER PLAN ELEVATION 
~ / VAR!E5.: PER PLAN 

CONCRETE SINGLE CURB .../ I' CONCRETE CURB & GUTTER 
MAG STD OET 222 lYPE A MAG SID DET 220-1 , TYPE A 

CONCRETE SINGLE CURB CONCRETE SIDEWALK 
MAG STD DET 222 lYPE A COP STD DET P1230 

' ' 

R/W 

15' 
SWE 

B' 
PUE-

PAVEMENT SECTION 3 
LONG SHADOW TRAIL 
( 11 .0 " TOTAL DEPTH) 

7" PCCP 

.,-.~ .. ,_ 

4" ABC 
COMPACTED (1 00:0.:) 

- - "';>';i· .. 

4 

REVISION 1 

NOTE: 
TACK COAT PER MAG SPEC 321. 329 & 7 13 
AC PER MAG SPEC 321 

r a· PCCP & 
ABC PER MAG SPEC 321 & 702 

4" ABC 
COMPACTED ( 1 007.) 

_pTr.a -c.1 
;:r"?l'Y"_" _.,-; '• wc.-\?:r~ 

PAVEMENT SECTION 5 
WASH CROSSING 

(12" TOTAL DEPTH) DOL. 'WOWO'<>UhC.>'"'i (so2)'263-1'tOo 
1-800- STAKE-IT 
(Cl.ISiOi !URCIY4 COO'>i'Y) 

1 I CONCRETE PAVEMENT 
REVISION 

KEB I 06/1 0/ lJ 
BY 

SONORAN CROSSING 

32ND AVE ROUNDABOUT SECTION MOD - 2" HEIGHT WHERE SHOWN ON PLANS 
PAVEMENT SECTION 4 (TYP) 

TYPICAL SECTIONS 

lORN: KEB k>ES: KEB ICK: ... RG 
,n:, 6/12 Jo!:,n:, 6/12 Jo!\T£, 6/12 SHEET 

•SLOPE VARIES 1.5:11; MIN TO 2 .27. MAX ISCALE: 1"~ 10' 3 or 61 
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ABSTA 1 0+00. 17 · :.:: ;', 
0
> ; 'e DET PER SHEETS 

00 ~ ~ ~~ ~ -.J CR9.17-CR9. 18) 

AS-BUlL T CERTIFICATION 
I HEREBY CERTIFY THAT TH£ "RECORD DRAWING" MEASUREMENTS 
AS SHOWN HEREON WERE MAO£ UNDER MY SUPERVISION, OR AS 
NOTED, AND AR£ CORRECT TO THE BEST OF MY KNOWLEDGE AND 
BELIEF. 

~ h/(-~-----!.!._2!!_ ______ _!.}!1311~ 
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c· · c· 7o· 
I"'"- I 
~-1840 S STAPLEY DR. SUITE/ 131 

MESA, A2 85204 
ENGINEERING nRM 

DOVE VALLEY ROAD 
FG 16/8.72AB J ;iCIILo : 
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DUAL 1 O'X6' I 
INV 1618.Te-.77AB 

EP 1632.~ . JOAB 

~~ 
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>'a. "' VlW 
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Jn: \ 
..... 

DUAL 10'X6' I 
BOX CULVERT 

INV 1618.5f-.42AB 

\ 
\ 

.89A8J 
EP 1627 .~ 1 

\_BEGIN CONCRETE 
PAVEMETN 
STA 57+60 AB 
EP 1629:32-.JIAB 

I 
\ EP 

\_BEGIN CONCRETE 
PAVEMENT 
STA 57+60 AB 
EP 1630 .~.2/AB 

1622.61AB 
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AS BUILT DATE 

Dibble 
Engineering· 

DIBBlE PROJECT NO 1 1 1 204 

0 CONSTRUCTION NOTES 0 
CD PAVEMENT SECTION 1 

6"AC/7"ABC (SEE SHEET CR2.2) &~ 
0 PAVEMENT SECTION 2 

4 "AC/13"ABC (SEE SHEET CR2.2) 

0 VERTICAL CURB AND GUTTER 
MAG STD DET 220-1, TYPE A 

G) CONCRETE SINGLE CURB 
MAG STD DET 222, TYPE A 

0 5 ' CURB TRANSfTION 
MAG STD DET 221 , TYPE A TO B 

® CONCRETE VALLEY GUTTER 
MAG STD DET 2 40 

® CONCRETE SIDEWALK 
COP STD DET P 1230 

@ CONCRETE SIDEWALK RAMP 
COP STD DET P1234 

@ CONCRETE SIDEWALK RAMP 
COP STD DET P 1235 

@ CURB TERMINATION 
MAG STD DET 222 

@ SURVEY MONUMENT 
MAG STD DET 120-1, TYPE A 

@ CONCRETE ACCESS RAMP PAVING 
9"PCCP/4"ABC/NATIVE COMPACTED TO 95:r. 

@ DUMPED RIPRAP 
W/EROSION CONTROL GEOSYNTHETIC ( NPI) 
DEPTH= 18", D50=9", GEOMETRY PER PLAN 
DET 5, SHEET CR9. 1 

@ 4' DEEP CONCRETE CUT-OFF WALL 
MAG STD DET 552 

@ #7 PULL BOX 
DET 4, SHEET CR9 . 1 

@ 3" PVC, SCHEDULE 4D W/ NYLON 
PULL CORD FOR FUTURE TRAFFIC SIGNAL 

@ FIRE HYDRANT PAVEMENT MARKER 
TYPE & LOCATION PER MAG STD DET 122 

@ ROAD CLOSURE GATE 
DET 1, SHEET CR9.22 

@ PAVEMENT SECTION 5 
8"PCCP/4"ABC (SEE SHEET CR2.2) 

447 SY 

294 LF 

282 LF 

5 LF 

1,052 SF 

415 SF 

EA 

EA 

LF 

EA 

499 SF 

145 CY 

421 LF 

4EA 

270 LF 

NPI 

EA 

174 SY 

----lrl@ GUARD RAIL (INCLUDING END ANCHORS, 
END TERMINALS, & END TERMINAL 
CONCRETE WORK WHERE SHOWN) 

285 LF 

1632 

1624 

1620 

1632 

1628 

1620 

DET 1, SHEET CR9.4 

REFERENCE NOTES 0 
NEW CULVERT 
REFER TO STORM DRAIN PLAN 

ON-SITE GRADING 
REFER TO ON-SITE GRADING --& DRAINAGE PLANS 

REFER TO SHEET CR9 .3 FOR 
EMBANKMENT TOE-DOWN CONSTRUCTION 

0 CONTROL POINT TABLE o l 
ID STATION, OFFSET ELEVATION I 
1 57+ 75-:-+6, 1 +55r'LT 1619.$.0c lAB 

AB2.38- AB08.28 
2 57+ 71 :++. 9&.9+'LT 1618.99.91 lAB 

AB.ll- AB/.25 

' J C"...l ;Wci.fflY«'l_, OA"S-
{002) 263_:';-1()(} 

, 1-800-STAKE-IT 
\... (OJI 50i f,IJ.I\It.:JI'l CO., t. "') REVISION 1 

GUARD RAIL I CLOSURE GATES I CONCRETE PAIJEWENT I KEB-f'cl6I 10713 
AD0£D CAU...OUTS FOR BEQNNING AND END OF CONCRffi 

REVISION I BY 

SONORAN CROSSING 

DOVE VALLEY ROAD PLAN & PROFILE 
STA 53+00 TO STA 58+00 

SHEET 
53+00 54+00 55+00 56+00 57+00 58+00 

CALE: 6 OF 61 
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~FG 1621.28A8 
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. 81 , 

• < ~1 . . "'h c , .~. "' · .( · t. "!'i 
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" 
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·' -:, 

,:, . 
<@)' j t. ,. 

" 
60+00 _ [7-===== c....__ 61+00 

~ 
......._, N89'J2'58"E: .J:__. C 

"'I \ ......... -- c c 0 C::=--=====lJ -~ T5N, R3E, SE~ 11 FC 1627.35A8 CONS~ 'f.&'l\ _/ -
+ SOUTH QUARTER CORNER ~FC 1626.2/AB \_ _/ ~ FOUND BCF FC 1625.15A8 FG 1625.03A8 

STA 59+ 13.25 
ii: 

204 11--0020 
KRN.t[R PSP PROPLR;J£5 LLC 

" 
,\ ~· 

L \ "" "' 

.. . 

_ FG 162315AB J 1 ~~- ~-~! I 
~ ~~ FG 161955A8_'/ :l:~,.,: 

o11l 
<Z o '!'! 

,i I 
1627.80A8 

~ 
/ FG 1624.50A8 

--AS-BUlL T CERTIFICATION 
~FC 1626.23AB 

'- Fe 1621. 52AB 

'- Fe 

FC 1621.54A8 \ DOVE VALLEY ROAD 

I HEREBY CERTIFY THAT THE "RECORD DRAWING" MEASUREMENTS 
AS SHOWN HEREON WERE MADE UNDER MY SUPERVISION, OR AS 
NOTED, AND ARE CORRECT TO THE BEST OF MY KNOWLEDGE ANO 
BELIEF. 

~"" ~ -------------41282 11113113 

SIGNATURE REGISTRATION NO. DATE 

"' ~1/1 

. I '" :g~ w "'[]_ 
"' '3 

1/1 

0' 

I 
(J 

~ 
:::!: 

·a· 70' ----, 
~ -

N 

SCALe: ' "-20 ' 

& 

40 ' 

--,--

1632 

1>S BUILT DAIT 

Dibble 
Engineering· 

1DIBBLE PROJECT NO 1 1 1 204 

D 

0 CONSTRUCTION NOTES 

@ CONCRETE ACCESS RAMP PAVING 
9"PCCP/ 4"ABC/ NATIVE COMPACTED TO 

@ DITCH TYPE A - 370 LF 
DET 1, SHEET CR9.1 

@ DUMPED RIPRAP 385 CY 
W/ EROSION CONTROL GEOSYNTHETIC (NPI) 
DEPTH=18", D50=9", GEOMETIRY PER PLAN 
DET 5, SHEET CR9.1 

@ 4' DEEP CONCRETE CUT-OFF WALL 1,000 LF 
MAG STD DET 552 

@ DEPTH GAUGE NPI 
MAG STD DET 552 

@ PAVEMENT SECTION 5 2 ,167 SY 
8"PCCP/ 4"A8C (SEE SHEET CR2.2) 

@ GUARD RAIL (INCLUDING END ANCHORS, 128 LF 
END TERMINALS, & END TERMINAL 
CONCRETE WORK WHERE SHOWN) 
DET 1, SHEET CR9.4 

REFERENCE NOTES 

NEW CULVERT 
REFER TO STORM DRAIN PLAN 

REFER TO SHEET CR9.3 FOR 
EMBANKMENT TOE-DOWN CONSTRUCTION 

0 CONTROL POINT TABLE 0 
ID STATION, OFFSET I ELEVATION 

0 

~ 1627.92! .89AB 
·, 

10-YR WSE 
1628.9 

HUBBARD ENGINEERING 
1840 S STAPLEY DR. SUITE/ 131 

MESA, A2 85204 
ENGINEERING FIRM L 

& 
( 

~ 
t 

1 

2 

58+19.~, 89.60'LT A8 1623.* .35> 
A8. 17 I 

A858+13.45, 74.-6-+'LT.71AB1623.5& .4J> 
~ 
~ 

- / 

/ 
/ 

/ 
I 

I 

/ 

EP 1625.05 AB 

----

} 

l XS ' GI<ADl _/ \ 
AT f/P LT 

..... ...... 
EP 1623.42 AB EP 1623.65- .03A8 

:E!:E PROFILE- GRADE _/ ~ ~ 
j; ..: AT E/P LT ;;; ~ 
"' -< ~ ~a. 
tn 8 ~~~ 

"< I~ 

320' VC 
K 80.00 

---- ---
FXS- GRA::lE 
Al F /C R' 

--... --::...... 

10-YR WSE 
1628.9 

---"--

\..... -- -- - - -- - - - - - - - - -

0.56': .54%AB 

-L 

.92A8 
EP 1624.~ 

- EP 1623.5-t .5JA8 ...... 

"'<()"" \ ~ / "'~o.,. 00~ ~ ' - ~~., 
+"l~ \J. / +"lc) (0~ ,/ ~~ 
>'~ --· >'=~ 
Ul w 24" SD.-/ Ul w u 
~~ INV 1 6~ 20.31A8 

180' vc 
K 74.86 

.13AB 
EP 1625. 

EP 1624.~. 2/AB 
1

- EP 1623.92! .86AB - - - / 

_/ 
0.56': .46%AB - . ./ 

PROFILE GRAIDE / ~ "'~- :: 
AT E/P RT o~ ~m ~m~ \/ ~ 1 '+~"? ~ · ~ ~~ ~~~ \ I ~~0 

(7) .... <a<D w<D I ..-a:: 
"' a:: - <- \ >'_,gj < ll:: ~a. ~Q.. VlWO 
I- 0 (/)I..J V)UJ 

Ul u ~~ ~ 180' vc 

I
~ 24" so__) K 74.86 

320' VC_ _ INV 16Ht:-T5 20.3/AB 
KM~ -

1628 

1624 

1620 

1632 

1628 

1624 

(, 

~ 

& 

3 58+57-:6+, 74.50'LT AB 162&.+3 5.9' 
A86.80 

4 59+~. 74.50'LTAB 162+-ei' 3.91 

!AB 
\ 

lAB 
A850.07 

5 59+61.&, 62 .5-'LT.3A~ 1622.+.5AB 
A8.5 

-.~ ~-6-~---~-'_L-~.-~A-_ ~-. . -~--,__-6-~-2~-+~--5-t~ j 
6 A8 60+00.0 , 62.5-'LT.IAB 1621 .5 .3AB 

7 60+80.&, 62.5-'LT 3. 0A8 1621.1 AB I 
ABS 

B AB62+20.2, 67 .1'LT AB 1620.'i'- .5A8 

9 62+29.+, 7!T.&' LT4.2AB 162D.5 .3A8 
A8.5 

10 62+4~. 73:'1-' LT4.4A8 1620.7AB 
I A84. 1 : 

11 62+54.-&, 6+.5-'LT 3.8A8 1621.4 AB 
A8.6 I 

12 A863+00.0, 64.5'LT AB 111623 .~.22' A e, 
13 58+5~ . 56:5-e'LT I 1626.29. 1 

IJR? OF. _ 7 t:;RIJR 
8 

'--' .......... ~~---...-.........~-lj 

'OCAU l'fiO WO~< NG !V.'I"S 

( oo2i 26J-1'HJO 
1-800-STAKE-IT 
~ARIC:li'A COUN \Y) 

2 I MODflED GRADING AND ADDED CONCRETE TO CHANNEL I SAK I 07/1Q/1J 

GUARD RAIL I CLOSURE GAITS /CONCRETE PAVE"ENT I KEB I 06/10/13 
RE'IISION B"r' 

SONORAN CROSSING 

DOVE VALLEY ROAD PLAN & PROFILE 
STA 58+00 TO STA 63+ 00 

--- - _j__ --- ~ ~~2 ~~' ~~2 
58+00 59+00 60+00 61 +00 62+00 63+00 CALE· 1 - 20 HORIZONTAL 

· 1" - 4' VERTICAL 
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FG 1627.20AB ~ 

;"I" 
l.'") ~ 5-

no 
if. 204 11 OO?D 

l(f(A,\t10? PSP PROP!Rnrs ll C ~FG 16J0.10AB 
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AS BUILT DATE 

Dibble 
Engineering· 

DIBBLE PROJECT NO 111204 

0 

REVISION 2 REVISION 1 

0 CONSTRUCTION NOTES 0 
CD PAVEMENT SECTION 1 

6"AC/7"ABC (SEE SHEET CR2.2) &~ 
@ VERTICAL CURB AND GUTTER 

MAG STD DET 220-1, lYPE A 

G) CONCRETE SINGLE CURB 
MAG STID DET 222, lYPE A 

0 5' CURB TRANSITION 
MAG STID DET 221 , lYPE A TO B 

® CONCRETE VALLEY GUTTER 
MAG STID DET 240 

@ CONCRETE SIDEWALK RAMP 
COP STD DET P 1234 

(jJ) CONCRETE SIDEWALK RAMP 
COP STD DET P1235 

@ CURB TERMINATION 
MAG STD DET 222 

@ DITCH lYPE A 
DET 1, SHEET CR9.1 

@ DUMPED RIPRAP 
W /EROSION CONTROL GEOSYNTHETIC (NPI) 
DEPTH= 18", D50=9", GEOMETRY PER PLAN 
DET 5, SHEET CR9.1 

@ 4' DEEP CONCRffi CUT-OFF WALL 
MAG STD DET 552 

@ 6" COMPACTED ABC 

@ BARRICADE, MAG STD DET 1 30, lYPE B 
MATCH DRIVEWAY WIDTH 

306 LF 

293 LF 

5 LF 

862 SF 

EA 

EA 

3 LF 

340 LF 

356 CY 

4-14- LF 

233 SY 

EA 

SC/\L::.: . "-20' @ #7 PULL BOX 4EA 

EP 1624~ 92AB 

_ _/~ 

~1"-1/)W 

~~ 
<l:i 
"< 

10-YR WSE 
1628.9 

- \7_-

• • 180' VC ? 
K- 74.86 • 10-YR WSE 

~ / ~j~ ~28.9 -
/ 

\_EP 1625.i'6-7JA8 
~~~ 

1 180' VC 
• • K-74.86 • 

j 
f.~S G'l,\C l 
A r;r. -

tP 

PROFILE GRADE I ~-
AT E/P LT . 

END CONCRETE j 
PAVEMETN 

STA 64+60 AB 
EP 1 629 .i'-i' .J4AB 

END CONCRETE --'/ 
PAVEMENT 

STA 64+60 AB 
EP 1630.t+ .12AB 

"'"'"' '"'(~~ 

"' ""'"' IXl .. 

~~$ 
+"'~ 

"'"'"' "'"' "' ~i5·~~ 
~ UJ.I:= 

200' VC 
K 60.52 

"'"'"' "C\:§(§ 

~1'"' ... ~~~ 
+"'"' 
21~:2 

5~~~ 
IIl "'"" 

"' -'"' wo 
u 

"'"'"' ""~~ 
~~;; 
~;,.;,.; 
"'"'"' (()'tO tO 

0::: < .- .r-

UHU<!l 
WV1~ 

G 1632.6;7 / 
.SlAB 

-0 .~~ .97%AB 

200' VC 
K 60.52 

AB.Bl TC 1633.i'6 
AB.J1 G 1633.26 

"'"' S!il~~ 
~~~ 
+,...),...) 

""'"' "'"'"' 
;5~~ __J£.1 ...... _ 

<, <I I ~~ 
Ul W U'H- I!) P') "" ~ -: 
S!il S!il S!il -.i ~ S'$~ ((; rci I + ..t ,.t 

. ..-- t'--f"')P') 

~% ....J~ "'~~ 

-0. -+er, . JB%AB 

AB.42 TC 1633.-3-T I 
AB.92 G 1632.&;> 

bO. f-UO ~o- "'"'"' 

"' ;};..: wg ~Ut!> « "';;] >- O.<+ar, .J6%AB 

~~~ 
+~ ~ 
~~:2~ 
r-~ 

~b " 
Vlf- "' 

"'"'"' <:( -: Q:) 

"'"' "< 

7 AB.66 TC 1634.&.0 T~ . 1634·.~AV' 
E XS~ G'lAD> _ AB./6 G 1634.H - G 1633 .~ .BlAB 

f-\.- 1/C f-:1 AS-BUlL T CERTIFICATION 
I HEREBY CERTIFY THAT THE "RECORD DRAWING" MEASUREMENTS 
AS SHOWN HEREON WERE MADE UNDER MY SUPERVISION, OR AS 
NOTED, AND ARE CORRECT TO THE BEST OF MY KNOWLEDGE ANO 
BE:UEF. 

~ ~ ~--- 4 128!.._ ______ ___!_!!1311~ 
SIGNATURE REGISTRATION NO. 

HUBBARD ENGINEERING 
1840 5. STAPLEY OR. SUITE/ IJ7 

M[SA, AZ 85204 
ENGINEERING RRM 

DATE 

DET 4, SHEET CR9.1 

@ 3" PVC, SCHEDULE 40 W/ NYLON 
--- -1 PULL CORD FOR FUTURE TRAFFIC SIGNAL 

241 LF 

NPI @ 8RE HYDRANT PAVEMENT MARKER 
- · lYPE & LOCATION PER MAG STD DET 122 

& 
1636 

1628 

1636 

@ ROAD CLOSURE GATE 
DET 1, SHEET CR9.22 

@ PAVEMENT SECTION 5 
8"PCCP/4"ABC (SEE SHEET CR2.2) 

S' 

0 CONTROL POINT TABLE 0 
ID STATION, OFFSET ELEVATION 

694 

167 

2 

63+00.-&. 
f------- AB./9 

6++e&.e, 
AB3+99.69 
65-t-ee:e. 

6+-§'LT 2.4/ABl 623.+i:J2;£ 
64 .5'LT.OBABt~J}B 
6+.5'LT 1./IAB 1628.5AB 

AB4+79.74 

§
4 65A~37 3, 117 O' LT AB 1630.2 AB I 

6A~12 B, 117.0 ' LT AB 1631 .7 AB 

+47.82, 107.00'LTAB 1631.9&.86AB 
AB , 

+97.82, 107.00'LTAB 1633 .~ . 06AB 

AB'--------------~~;;;;~~~ 

~l J '~ ~~~~~~1 ~ctilSO£ loiARICOP~ cou~·~~ 
2 MODFlED GRADING AND ,&DOED CONCRETE TO CHANNEL SAK 077t97fJ 

CUAAO RAIL I CLOSURE CAIT5 I CONCRffi PAIIEIAENT KEB 06110113 
ADDED ~ FOR BEGINNING MID END OF CONCRETE 

f<£'1SK)N I BY 

SONORAN CROSSING 

DOVE VALLEY ROAD PLAN & PROFILE 
STA 63+00 TO STA 68+00 

·R~: ~E~2 :i: :r~2 ;,~: ~~2 SHEET 
~- 63+00 64+00 65+00 66+00 67+00 68+00 CALE: ~· : ~p ~Z~AL 8 OF 61 
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~I 
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'<!iii 
·au w 

"~~a! 
oo, 

V> 

" '-
CY 

~ 

~~ 
- I , 
~~--~ 

n--O... !jg 
V> 

0 .417% .42%A8 

-0.417% .J6%A8 

F 

~~ 
~~ ~ 

~ I u 
~ 
0 ... 

69+00 "<-< 

?04 -0?-00/L 
CANYON CROSSROADS U C 

"' ~ ..., 
"'I 
it I 

l <'l l 

70+00 

?04 11 00?{) 
<I?J.M!P PSP PRGPfRIII.S ltC 

"' 

ftd~ 
~~:1 ~ 

!Y" rl
oo 

<)) 

A8 +70@./ 
... - . r 

~0 
; 0/ i 

• 

ixll~ n 

A88.5' 

0/~ .. - ~1 
<o 

71+00 
I 

F 

DOVE VALLEY ROAD 

TC l632-;9T J.02A8 I G 1632.+i' .52A8 

I 

TC 1632.57 A8 
_/ G 1632.07 A8 

PROFILE GRADE -;-E XST CqADl 7 - -g~ 
+N~ 
on.,_ co.., 

AT GUTTER LT A GU E~ I 

TC l633.e-+ .90A8 rG l633.;0+ .40A8 

69+00 

I 
PROFILE GRADE J 

_ AT FLC RT 

- -Fx~-- CR'" J 
_, <(n.J!" 

AT F /C W 

- co 
< -1-U 
Vll-<> 

"'"'"' ..... '< 

~ 

TC l633.# .58A8 
J G 163~ 3.0848 

70+00 

grf: ~ 
- - 6~N--

"'"'"' ~«> 

< -1-U 
Vli-CI 

"'"'"' "'"'"' ~~ -

TC 1 632:++· 45A8 rG 1631.~ 95A8 

-8~~--
+.-a _,., 
"'"'"' ~"' j5...J0 
VlWO 

140' vc 
K 103.58 

TC 1633.ffi.42A8 I G l632.'ffl .92A8 

ov., 
oll1N 

- .t~o 

"'"'"' ~0: 

~..JO 
VlWU 

140' vc 
K 103.58 

71+00 

704 07 -:JO:tN 
('.ANYON CROSS.I~OADS i.LC 

72+00 
. I 

• 

-F--~F · 
-----
DOVE VALLEY ROAD 
AB STA 72+33.1 2= ___L_ 

DW It_ 

' "' ~ v: 

f..,. c.; 
"•7 ... rca... 

c-·0 

c-
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'N 
I 
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201-1 :--oo;N 
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I>S BUILT DATE 

Dibble 
Engineering· 

DIBBLE PROJECT NO 111204 

0 REMOVAL NOTES 

AS-BUlL T CERTIFICATION 
I HEREBY CERTIFY THAT THE "RECORD DRAWING" MEASUREMENTS 
AS SHOWN HEREON WERE MADE UNDER MY SUPERVISION, OR AS 
NOTED, AND ARE CORRECT TO THE BEST OF MY KNOWLEDGE AND 
BELIEF. 

~ ;v1, ~--~1282 ------- 10123:' 13-

SIGNATURE 

0 

REGISTRATION NO. 

HUBBARD ENGINEERING 
1840 S. STAPLEY DR. SUITE# 137 

MESA, Al 85204 
E.NGIN[fRING FIRM 

CONSTRUCTION NOTES 

(i) PAVEMENT SECTION 1 
6"AC/7"/>J3C (SEE SHEET CR2.2) 

0 VERTICAL CURB AND GUTTER 
MAG STO DET 220-1 , lYPE A 

0 CONCRETE SINGLE CURB 
MAG STO OET 222, lYPE A 

® CONCRETE VALLEY GUTIER 
MAG STD DET 2 40 

@ CONCRETE SIDEWALK RAMP 
COP STO OET P 1 234 

@ CONCRETE SIDEWALK RAMP 
COP STD DET P1235 

@ CONCRETE SCUPPER W/ SPILLWAY 
MAG STD DET 206-1 , 2 & 3 

@ DITCH lYPE B 
DET 2, SHEET CR9.1 

® DUMPED RIPRAP 
W/EROSION CONTROL GEOSYNTHETIC (NPI) 
DEPTH=12", D50=6", GEOMETRY PER PLAN 
DET 5, SHEET CR9.1 

DATE 

0 
2 ,258 SY 

505 Lf 

500 Lf 

945 SF 

EA 

EA 

lEA 

268 Lf 

7 CY 

SCA,T: 1" 20' @ 6" COMPACTED />J3C 302 SY 

"'"'"' "'(;),§~ 
N CO"'> 

:;;$~ co .. 
!~~ 
.,_co co 

0:::<( ...... ..-

g~~C> 

- g~;t_ 
'~'"'. -"'N r--CO<'l 

-"' < -
1/if:'" "' ... "' ""'"' ... ctieti 

'<'< 

+"' . - "'"' 

"'"'"' ;:; iH~ 
;~~ 
+~f""l 
NO')"l 
r--.. '<0<0 

sn.A'B ~ ~~~ ~ 
2~ 

0 .95-% .90%'A8 -1.26% .j8 

A809 TC 1634.ffl_/ \ _G 1632 .~ .7 1A8 A8.59 G 1633.57-

TC 1633.99 A8 
r G 1633.49 AB 

I - 0.95% 91%'A8 

A8. 96 TC 1634.~-/ 
AB.46 G 1634.++ R~-;1; __.... "' < ..... ~ - -

1-U 
Vll-<> 

~~~ 
~~ 

72+00 73+ 00 

lEA @ BARRICADE, MAG STD DET 130, lYPE B 
MATCH DRIVEWAY WIDTH 

3EA @ #7 PULL BOX 
--• OET 4, SHEET CR9.1 

@ 3" PVC, SCHEDULE 40 W/ NYLON 
r----i~ PULL CORD FOR FUTURE TRAFFIC SIGNAL 

@ FIRE HYDRANT PAVEMENT MARKER 
1 636 lYPE & LOCATION PER MAG STD DET 122 

-1 EA 

242 LF 

NPI 

1632 10 

1628 

1624 

1636 

1632 

1628 

1624 

lORN: KEB 

0 
ID 

1 

2 

3 

4 

5 

6 

7 

REFERENCE NOTES (5 

CONTROL POINT TABLE 0 
STATION, OFFSET 

70+4!7:6, 85.5'LT . 648 
AB56.8 

A871+54.0, 85.5'LT AB 

A87l+69.l, 132.6'LT A8 

AB 72+65.6, 132.6'LT AB 

A8 72+01.12, 1 07.0'LT A8 

A8 72+65.12, 107.0' LT A8 

A8 70+70.00, 75.50'LT A8 

REVISION 

ELEVATION 

1629.~ .041 'AB 
~ 

8 l628:r .75! 

1628.-5-. 48. B 

1628.3 A8 

1633.65- .26 lAB 
I 

1634.e!t . OJ 8 

1 630.~ .95, 8 

·J""" <wo .., ... ,,; ·,..~ ( so2)o'263-1'10o 
1-800- STAKH T 

\ (Cli lS!Dt w.R:£00~ COOlo"Y) 

BY 

SONORAN CROSSING 

DOVE VALLEY ROAD PLAN & PROFILE 
STA 68+ 00 TO STA 73+00 

SHEET 

9 OF 61 



Line 
lnk!I ID lh1cr.Area 

Total Runoff Total 
StauonDIS StationU/S Length Area Coeff. CliA 

(ft) (a c) (ac) (C) 
102+31 100+25 206 nla 0 12.9 0 12.3 
100+25 12+50 30 nla 0 12.2 0 11 .6 
12+50 12+72 22 nla 0 8.2 0 77 
12+72 14+55 181 nla 0 7.4 0 7.0 
14+55 16+79 221 nla 0 7.4 0 7.0 
16+79 16+85 6 nla 0 6.7 0 6.4 
16+85 19+90 304 nla 0 6.0 0 5.7 
19+90 21 ... 38 148 nla 0 6 .0 0 57 
21+38 22+74 136 nla 0 6 .0 0 57 
22+74 22+80 6 nla 0 5.2 0 5.0 
22+80 24+25 145 nla 0 4.7 0 4 5 
24+25 25+70 145 nla 0 4.7 0 4 5 
25+70 24+14 144 nla 0 4.7 0 4.5 
24+14 28+60 146 nla 0 43 0 40 
28+60 29+06 46 nla 0 4.3 0 4.0 
29+06 29+14 8 nla 0 3.8 0 36 
29+14 30+05 91 nla 0 3.3 0 32 
30+05 31+50 145 nla 0 3.3 0 3.2 
3 1+50 32+95 145 nla 0 3.3 0 3.2 
32+95 33+01 6 nla 0 2.8 0 27 
33-+01 34+40 139 nla 0 2.3 0 2.2 
34+40 37+40 298 nla 0 2.3 0 2.2 
37+40 37+54 14 nla 0 1.7 0 1.6 
37+54 39+60 204 nla 0 1.2 0 1.2 
37+54 37+50 27 CB#1 0.52 0.5 0.95 OS 
37+40 37+40 37 CB #2 0.54 0.5 0 .95 0.5 
32+95 32+91 29 CB #3 0.55 0.6 0.95 0.5 
33+01 32+98 36 CB #4 0.52 0.5 0.95 0.5 
29+14 29+13 36 CB#6 0.44 0.4 0 .95 0.4 
29•06 29+06 20 CB #5 0.47 0.5 0 .95 0.5 
27+14 27+28 166 CB#7 0.43 0.4 0.95 0.4 
22+80 22+80 29 CB#B 0.55 0.6 0.95 05 
22+74 22+76 36 CB#9 0.79 0.8 0.95 0.8 
12+50 10+06 243 nla 0 40 0 38 
10+06 53+08 134 nla 0 4.0 0 3.8 
53+08 53+00 8 nla 0 3.0 0 2.8 
53+00 51 +50 150 nla 0 1.6 0 1.6 
51+50 48+72 278 nla 0 1.6 0 1.6 
48+72 48+53 50 CB #14 1 17 1.2 0.95 1 1 
16+85 16+85 37 CB #11 0.69 0.7 0.95 07 
16+79 16+84 28 CB #10 0.7 0.7 0 .95 0.7 
53+00 53+00 47 CB #1 5 1.32 1.3 0.95 1.3 
12•72 12+67 36 CB #1 2 0.74 0.7 0.95 0.7 

100+25 12+66 29 CB #13 0.7 0.7 0 .95 0.7 

Notes : • - ~IJD!f'c r! ti ca( flow/Norma ! Depth V!loclty 

) I 

. C'1l 

1~~~. ~~ 
' ~ 

' :"-. 
'. · ~~~ 

,/:': , "'·, -~"( 

~ ''\ .. 
~ ·'\ 

FLOW 

I 
I 
I 
I 
I 
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\ 
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' \ 
\ 

\ 
~ 

\ 

I 
I 
\ 
\ 
\ 
\ 
\ 

\ 
) 

\ i:J 

I ~ 
z 
~ 
(/) 

\ 
\ ~'cow I 
'c~ 

\ 

SONORAN BOULEVARD ~- =-!·{'_~ __ -_,__,__. 
-- CR6.8 

Ink! I TotalTlme 
Time Cone Rnfallnt 
(min) (min) (i nlhr) 
0 .0 18.7 1.9 
0.0 186 1.9 
0.0 186 2.0 
0.0 18 1 2.0 
0.0 17.5 2.0 
0.0 17 5 2.0 
0.0 16.6 2 .1 
0 .0 16 2 2.1 
00 15 8 2 1 
0.0 15.8 2.1 
0.0 15 3 2.2 
0.0 14 9 2.2 
0.0 14 .5 2.2 
00 14 0 2.3 
0.0 13 9 2.3 
0.0 13.9 2.3 
0.0 13.6 2.3 
0.0 13.1 2.3 
0.0 12 7 2.4 
0.0 12 7 2.4 
0.0 12.2 2 .4 
0 .0 11 2 2.5 
0.0 111 2.5 
0.0 10.2 2.7 
10.0 10.0 2.7 
10.0 10.0 2.7 
10.0 10.0 2.7 
10.0 10 0 27 
10.0 10.0 2.7 
10.0 10.0 2.7 
10.0 10.0 2.7 
10.0 10.0 2.7 
10.0 10.0 2.7 
0.0 12 5 2.4 
0.0 12.1 2.4 
0 .0 12.1 2.4 
0.0 11.4 2.5 
0.0 10.4 2.6 
10.0 100 27 
10.0 10 0 27 
10.0 10.0 2.7 
10.0 10.0 2.7 
10.0 10.0 2.7 
10.0 10.0 2.7 

STORM DRAIN KEY MAP 
NTS 

STORM DRAIN DESIGN SUMMARY SHEET 

Total Adn! Total Pipe Pipe Prpe 
R1.110ff Flow Flow S1ze Stope Velocity 
(ciS) (ciS) (CIS) (i n) (%) (ftls) 
23.8 0.0 25.8 30 0.75 79 
22.6 0.0 24.6 30 0.75 7 .8 
15 1 0.0 16 1 24 2.25 10.6 
13.9 0.0 14.9 24 2.25 5.7 
14.2 0.0 15.2 24 0.68 6.6 
12.9 0.0 13.9 24 0.68 6.5 
11.9 0.0 12.9 24 0.68 6.4 
12 0 0.0 13 0 24 0.68 6 4 
12 2 00 13.2 24 0.68 64 
10.6 0.0 11.6 24 0.68 6.3 
9.6 0.0 10.6 24 0.68 6.1 
9.6 0.0 10.8 24 0.68 6.1 
9.9 0.0 10.9 24 0.68 6.1 
9 .2 00 10 2 24 0.68 60 
9.2 0.0 10.2 24 0.75 6.2 
8.2 0.0 9.2 24 0.75 61 
7.3 1.0 83 24 0.75 5.9 
7.5 0.0 7.5 18 0.75 5.7 
7.6 0.0 76 18 0.75 5.7 
63 0.0 63 18 0.90 5.9 
5.3 0.0 5.3 18 0.90 5.7 
5.5 0.0 55 18 0.90 57 
4.2 0.0 4.2 18 1.05 5.7 
3.1 0.0 3.1 18 1.05 5 .2 
1.3 0.0 1 3 15 12.02 9 .6 
1.4 0.0 1.4 15 8 .58 8 .9 
1.4 0.0 1.4 15 9 .53 8 .9 
1 3 00 1 3 15 7 96 83 
1.1 0.0 11 15 10.09 8 .6 
1.2 0.0 1.2 15 18.30 10.9 
1.1 0.0 11 15 2.40 5.3 
1.4 0.0 1 4 15 12.74 10.3 
2.0 0.0 20 15 11.06 10.7 
9.2 0.0 10 2 24 0.55 56 
9.4 0.0 10.4 24 0.55 5.6 
6 .9 0.0 79 18 0.90 6.2 
3 .9 0.0 3.9 18 0.90 53 
4.1 0.0 4 1 18 1.59 65 
30 0.0 30 15 10.36 12.0 
18 00 18 15 7.89 92 
1.8 0.0 1.8 15 11.84 10.8 
3.4 1.0 44 15 3.23 8.7 
1.9 0.0 1.9 15 15.24 11.4 
1.8 0.0 1.8 15 17 .89 12.2 

ilVEiev 
DIS 
(ft) 

1620.98 
1622.37 
1623 10 
1623.60 
1627.66 
1629.15 
1629.20 
1631 .27 
1632.28 
1633.20 
1633.25 
1634.23 
1635.22 
1636.20 
1637.19 
1637.54 
1637 .60 
1638.78 
1639.87 
1640 96 
1641 .02 
1642.27 
1644 .95 
1645.11 
1645.24 
1645.21 
1641 .22 
1641 .15 
1637.98 
1637.92 
1636.95 
1633.99 
1633.58 
1623.09 
1624.43 
1625.66 
1625.73 
1627.08 
1631 75 
1629.95 
1629.53 
1625.86 
1623.98 
1622.99 

\ 
\ 
\ 
I 

ilVEk!v 
UIS 
(ft) 

1622 36 
1622 60 
1623 60 
1627 66 
1629.15 
1629.20 
1631 .27 
1632 28 
1633 20 
1633.25 
1634.23 
1635 22 
1636.20 
163719 
1637 54 
1637 60 
1638 28 
1639.87 
1640 96 
1641 02 
1642 27 
1644 95 
1645 11 
1647.25 
1648 44 
1648.34 
1643.96 
1644 03 
164165 
1641.57 
1640 93 
1637 62 
1637 58 
1624 43 
1625.16 
1625.73 
1627 06 
1631 50 
1636 93 
1632 83 
1632.83 
1627.36 
1629.47 
1628.12 

Fnction 
Slope Ave 

(%) 

0 50 
0.58 
0 70 
0 63 
0.67 
0.50 
0 49 
0 61 
0 61 
0 52 
0 46 
0.56 
0.56 
0 51 
054 
0 48 
043 
0.73 
0.67 
0 59 
049 
0 62 
046 
0.40 
0 32 
0.34 
0.30 
0 28 
0 28 
0.29 
0 49 
0 38 
0 33 
0 52 
0.54 
0 76 
0 35 
0 55 
061 
0 33 
0.30 
0.60 
0.31 
0.30 

Energy 
Loss 

(ft) 
0.92 
0.17 
015 
1.14 
1.47 
0.03 
1.48 
0 90 
0.84 
0.03 
0.67 
0.81 
0 .81 
0 75 
0.25 
0.04 
0.39 
1.06 
0.98 
0 04 
0.69 
1.84 
0.06 
0.82 
0.09 
0.12 
0.09 
0.10 
0.10 
0.06 
0.80 
0.11 
0.12 
1 26 
0.72 
0.06 
0.53 
1.53 
0.31 
0.12 
0.08 
0.28 
0.11 
0.09 

HGL DIS HGL UIS EGL DIS 
(ft) (ft) (ft ) 

1622.94 1624.07 1623.47 
1624.06 1624.26 1624.81 
1624 52 1625 02 1625 23 
1625.02 1629.03 1625.63 
1629.04 1630.54 1629.71 
1630.64 1630.61 163 1.11 
1630.74 1632.54 1631 .12 
1632 .55 1633.56 16331 4 
1633.57 1634 49 1634 .16 
1634.49 1634.46 1634.95 
1634.57 1635.39 1634.93 
1635.39 1636.38 1635.90 
1636.39 1637.37 1636.90 
1637 37 1638 32 1637 81 
1638.32 1638.67 1638.80 
1638.67 1638.68 1639.06 
1638.75 1639.30 1639.06 
1639.82 1640.92 1640.33 
164 1.02 1642.01 1641.44 
1642.01 164198 1642 37 
1642.05 1643.15 1642.31 
1643.16 1645.84 1643.55 
1645 .84 1645.89 1646.07 
1645 .89 1647.92 1646.06 
1645 .89 1648.90 1645.96 
1645.84 1648.81 1645.92 
1642 .01 1644 .43 1642.06 
1642.05 1644 49 1642.08 
1638.75 1642.07 1638.78 
1638.67 1642 .01 1638.7 1 
1637.37 1641 .35 1637 .5 1 
1634.57 1638.09 1634.67 
1634.49 1638.15 1634.56 
1624 26 1625 56 1624 71 
1625.57 1626.31 1626.06 
1626.73 1626.80 1627 .26 
1626.68 1627.83 1626.99 
1627.85 1632.27 1628.16 
1632.44 1637 62 1632.72 
1630.74 1633.36 1630.8 1 
1630.64 1633.36 1630.67 
1626.88 1628.20 1627.14 
1625.02 1630.02 1625.07 
1624.06 1628.65 1624.10 

Gmd!Rim 
EGLUIS Grnd!Rim DIS U/S 

(ft) (ft) (ft) 
1624.89 1627 83 1634.31 
1625.04 1634 31 1634 .31 
1625 73 1634 31 1634 20 
1629.69 1634 .20 1635.36 
1631.20 1635.36 1636.89 
1631 .14 1636.89 1636.95 
1633.12 1636.95 1639.05 
1634 .15 1639 OS 1640 22 
1635.08 1640 22 1641 68 
1634.99 1641 .68 1641 74 
1635.68 1641 .74 1643.26 
1636.89 1643.26 1644.47 
1637.88 1644.47 1646.27 
1638 80 1646 27 1645.38 
1639.15 1645.38 1645.57 
1639.12 1645.57 1645.62 
1639.72 1645.62 1646.06 
164 1.41 1646.06 1647.06 
1642.52 1647.06 1648.12 
1642.42 1648 12 164818 
1643 .52 1648 18 1649.53 
1646.23 1649.53 1652.47 
1646.21 1652.47 1652.56 
1648.17 1652.56 1654.61 
1649.06 1652.56 1651.94 
1648.97 1652.47 1651.84 
1644 .60 1648.12 1647.46 
1644 .65 1648 18 1647.53 
1642.22 1645.62 1645.15 
1642.16 1645.57 1645.07 
1641.49 1646.27 1644.43 
1638.26 1641 .74 1641 .12 
1638.36 164168 1641 .08 
1626 05 1634 31 1633 50 
1626.79 1633.50 1632.81 
1627.33 1632.81 1632.80 
1628.13 1632.80 1633.77 
1632.58 1633.77 1640.98 
1637.90 1640 98 1640 43 
1633.56 1636 95 1636 33 
1633.56 1636 .89 1636.33 
1628.58 1632.80 1632.36 
1630.22 1634.20 1632.97 
1628 .85 1634 .31 1633.62 
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34.65-' LT JS.OJAB 
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1638 

1636 

1634 

i'S BUILT DATE 

Dibble 
Engineering· 

DIBBL£ PROJECT NO 1 11204 

0 CONSTRUCTION NOTES 

CD 15" STORM DRAIN, RGRCP CLASS IV 

® 30" STORM DRAIN, RGRCP CLASS Il l 

® STA 12+66, 34.2' RT 
CONCRETE CATCH BASIN 
COP STD DET 1569-1 
TYPE M-1 , L=10' 

@ STA 102+31, 0 ' RT 
CONCRETE HEADWALL 
DETAIL 6, SHEET CR9.1 

@ STEEL HANDRAIL 
COP STD DET P-1173 

~ PREFABRICAnED TEE (NPI) 
~ 30" X 30" X 15" 

@ DUMPED RIPRAP 
W/ EROSION CONTROL GEOSYNTHETIC (NPI) 
DEPTH= 18", 050=9", GEOMETRY PER PLAN 
DET 5, SHEET CR9.1 

@ DITCH TYPE A 
DET 1. SHEET CR9.1 

@ STORM ORlAN ACCESS BARRIER 
COP STD DET P-1563 

0 REFERENCE NOTES 

8) REFER TO SHEET CR6.2 
FOR 32ND ST STORM DRAIN 
CONSTRUCnON 

0 
29 LF 

235 LF 

1EA 

EA 

18 LF 

EA 

311 CY 

163 LF 

1EA 

0 

I AS-BUlL T CERTIFICATION 
1632 I HEREBY CERTIFY THAT TH£ "RECORD DRAWING" MEASUREMENTS 

AS SHOWN HEREON WERE MAO£ UNDER MY SUPERVISION, OR AS 
NOTED, AND ARE CORRECT TO THE BEST OF MY KNOWLEDGE AND 
BELIEF. 

r----1 

..-LU;yt~ 

,, 
/ 

_xs GRAJ~ 

AT "tP' Cj: 

I 
\I 

/ 
/ 

TOW 1624.e+ .89AB 

/ / 

INV 1620.e+ 
.89A8 

102+00 

1630 

' 
1628 

1626 

1624 

1622 

103+00 

41282 10123! 13 
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lORN: 
IDATE' 

HUBBARD ENGINEERING 
1840 S. STAPLEY DR. SUITE/ 137 

MESA, AZ 852D4 
ENGINEERING FIRM 

R£VISION 

SONORAN CROSSING 

BY 

STORM DRAIN PLAN & PROFILE 
STA 1 00+00 TO STA 1 03+00 

SHEET 
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I 1612 
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404 
JURISDICTIONAL 

LIMIT 

404 ~. 
JURISDICTIONAL \ 

LIMIT \ 

I 

\ 

\ 

I 

MATCH 
EXST 

-200 

' 
' ' 

;-.: 

____ --:--, ---------

~.:- 1 '.\ } ; \---;------· '~-Q\ 
~ / ·----- --T,_, :•1\ 

'/ ~:v·:qA\ 
r I K''.\f~s{l,\'< 

f ,.:::t:\rjY, 
··. \\ 
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\ 
\ 
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\ 
' 
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' .- \ 

[ 

NG 162007AB 

NG 1617 46AB 

j ~ NG 1620.44A8 y._ 
\ c'?-.t-'2 
-.-- NG 1617.43AB 

s~<.DNIZ y Nc 16! ~ 25Ae 

'- 'NG 1(;17.29AB 

~NG 1625.90AB 

1626.82AB ' 

' 
\ \ 

I ., / ·/' --",'~ / ' / ~ l :, 
/ / . J ,-'l'·j' .·· \ -f- ~ · ''· 

~ :: \'. 
·' 
t'. 

\ 

R/W 

r-
176.7' 

1 

SONORAN 
BLVD DRNG & 

CONSTR SLOPE 

~&i'ti 116.9' ESMT 42.7' Tr 

,~·M • .~ +"'!' ·1 ~I I I 
~~·······-"11 '''>.. I I 

DESIGN EGL 
(1,000 CFS) 

I I 
I 

_ 

1 

l A886 LF c S=0.58,.; .68%AB 1 . r -, T 2 - 10' x 6' RCBC AB / ~\ .· .. , ... :·~ · . , \ I FINISH .J 

~ ~s

;.)kf.J> 

GRADE 

r 2- 6" S (FORCE) 
I INV 1610.22 A8 

- 160 -120 

\ INV 1619.$ \ INV 
.04AB 

INV 

-80 

1618.8& 
.89AB 

12" w l 
161+.+t i3.55AB 

-40 

INV 

INV 

0 

STA 57+36 AB 

2- 10' x 6' RCBC 
SKEW 10° RT 
0=1000 CFS 

+40 

,., ,, 

EMBANKMENT 
TOE-DOWN 
REFER TO 
SHEET CR8.3 

+80 + 120 +140 

z ~~- :wz;-...;.t. 

' I 

f>S BUILT DATE 

Dibble 
Engineering· 

DIBBLE PROJECT NO 1 1 1204 

0 CONSTRUCTION NOTES 

@ ROCK MULCH HEADWALL TREATMENT 
DET 5, SHEET CR9. 1 

@ STA 57+36, SKEW 10' RT 
2-1 O'x6' RCBC 
ADOT STD DET SD6.02-2 
SEE SHEET CR9.5 

@ CONCRETE INLET WINGS 
ADOT STD DET SD6.08-3 
SEE SHEET CR9 . 7 

@ CONCRETE OUTLET WINGS 
ADOT STD DET SD6.08-1 
SEE SHEET CR9.6 

@ CONCRETE APRON 
ADOT STD DET SD6.11-1 & 3 
SEE SHEETS CR9.8 & CR9.9 

@ CONCRETE APRON 
ADOT STD DET SD6.11 - 1 & 3 
MODIFIED DIMENSIONS PER PLAN 
SEE SHEETS CR9.8 & CR9 .9 

@ RIPRAP STILLING BASIN 
DET 1, SHEET CR9.2 
DEPTH VARIES, 050=9" 

@ STEEL HANDRAIL 
COP STD DET P-1173 

@ DUMPED RIPRAP 
W / EROSION CONTROL GEOSYNTHETIC (NPI) 
DEPTH= 18", D50=9", GEOMETRY PER PLAN 
DET 5, SHEET CR9. 1 

5 CY 

86 LF 

15 CY 

22 CY 

15 CY 

33 CY 

197 CY 

110 LF 

259 CY 

o· ·o· ?J' ,.::· IAS-BUILTCERTIFICATION 
~-- I HEREBY CERTIFY THAT THE "RECORD DRAWING" MEASUREMENTS 

scr :- : 1" ?o' 

1636 

1632 

1628 

1624 

1620 

161 6 

1612 

1608 

AS SHOWN HEREON WERE MAD£ UNDER MY SUPERVISION, OR AS 
NOTED, AND ARE CORRECT TO THE BEST OF MY KNOWLEDGE AND 
BELIEF. 
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REFER TO SHEET CR6. 1 FOR 
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INV 

HGL r EGL 

r ~- """

Aeao LF C S=0.45:0: AB 
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f>S BUILT DATE 

Dibble 
Engineering· 

DIBBLE PROJECT NO 1 1 1 204 

0 CONSTRUCTION NOTES 

CD 15" STORM DRAIN, RGRCP CLASS IV 

@ 30" X 19" ELLIPTICAL STORM DRAIN 
RGRCP CLASS IV 

0 24" STORM DRAIN, RGRCP CLASS Il l 

® STA 83+06.07, 1.7' LT 
STA 83+11.87, 0' LT 
STORM DRAIN MANHOLE, FRAME, & COVER 
MAG STD DET 522, COP STD DET P1520 

® CONCRETE CATCH BASIN 
COP STD DET 1569-1 
TYPE M-1, L=10' 

@ CONCRETE HEADWALL 
DETAIL 6, SHEET CR9.1 

@ CONCRETE HEADWALL DROP INLET 
MAG STD DET 501 -5 

@ ROCK MULCH HEADWALL TREATMENT 
DET 5, SHEET CR9. 1 

@TRASH RACK 
MAG STD DET 502-2 MODIFIED 
W/SIDE BARS, CONTRACTOR 
TO PROVIDE SHOP DRAWINGS 

@ STORM SEWER ACCESS BARRIER 
COP STD DET P-1562 & P-1563 

@ STEEL HANDRAIL 
COP STD DET P-1173 

@ DUMPED RIPRAP 
W/ EROSION CONTROL GEOSYNTHETIC (NPI) 
DEPTH= 12", D50=6", GEOMETRY PER PLAN 
DET 5, SHEET CR9 .1 

@ DUMPED RIPRAP 
W /EROSION CONTROL GEOSYNTHETIC (NPI) 
DEPTH= 18", D50=9", GEOMETRY PER PLAN 
DET 5, SHEET CR9.1 

AS-BUlL T CERTIFICATION 
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3EA 

1EA 

5 CY 
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2EA 
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21 CY 
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REFERENCE NOTES 

REFER TO SHEET CR9.3 FOR 
EMBANKMENT TOE-DOWN CONSTRUCllON 

REFER TO SHEET CR7.4 FOR 
PIPE PROFILE 
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(so2)'263..:;'too 
1-800-STAKE-IT 
(Cli!Sl0£ !.1.1Jt.C~,t. CQU'OIY) 

STA 62+35 STA 82+81 
24" RGRCP 2-19"x30" RGRCP 
NO SKEW SKEW 10° RT 

02=16 CFS 0100=31 CFS ~ 

REVISION I BY 

, I ~ - !~, ~m, . ~ I I " · -ID --' ;;c.,, ,. -•. -·-~ I 

SONORAN CROSSING 

CULVERT PLAN & PROFILE 

SHEET 

:n OF 61 



" g 

~ 

"' 0 

" 
" ., 
~ 

i- 8' ~· 8 ' -

- -·~ ' -1-- -------
I ~ 

J{:-.,~~i} 

<-. ~~~AJ~~ 

8 ROADSIDE DITCH - \"fLft: 

8' 4' 8 ' 

~- '4,;-<~L-, r ~,-------
~.~4X ~ ~~-~ 

\ 
<-. '- ELEVATION 

PER PLAN 

t r~ 

0ROADSIDE DITCH - r::~~- - ~ 

1
#7 PULL BOX 

5/8" X 8' I GROUNDING ELECTRODE 

, l 
(/ /,' l't / ~~ ~ .. :J·/ ';, 

( . 
•• CD 

i:~_ -
"· 

PVC 
CN' I 

__!_ 

~ 
~ 

4" 

7 ' 
/. 

\ 
\ 

\ 
\ 

\ 

\ 
\ 1" 

SHORT GRADE ROCK 

\.. PVC ELECTRICAL CONDUIT 
SCH 40 

8 #7 PUL'L" ~-~~ 

NOTES 
1. ENTRY / EXIT RAMP ANGLE TO NOT 

EXCEED 45" OR BE LESS THAN 30' 
2. WING IS TO CYCLIST'S LEFT 
3. CONNECTING HARD SURFACE PATH 

IS TO BE A MINIMUM OF 1 0 ' WIDE 
BETWEEN BIKE RAMPS 

4. BIKE RAMPS SHOULD NOT BE 
COMBINED WlnH PEDESTRIAN RAMPS 

EXST 
GRADE 

/ -

EROSION CONTROL 
GEOSYNTHETIC, TYPE B, 

TABLE 796-3, MAG 
SECTION 796 (NPI) 

DUMPED RIP RAP 
Dso=6", 12" TH ICK 

/ 
DITCH LINING DETAIL 

I\ s; 

ROCK RIPRAP GRADATION 

STONE SIZE PERCENT OF GRADATION 
(0..,=6.0") SMALLER THAN 

10" 100 

8" 85 

6" 50 

3" 15 

~ 
"' 

ENTRANCE RAMP _/ 

CONCRETE SIDEWALK 

\ ·-~ '"' \ - ~ .~ ·.... ......... 

I 

CULVERT 
\ 
( ' 
>. 

EROSION CONTROL \' 
GEOSYNTHETIC, TYPE B, 
TABLE 796-3, MAG 
SECTION 796 (N PI) 

ROCK MULCH SH ALL BE EXCAVATED 
TO ALLOW THE TOP OF THE MULCH 
TO BE 1" TO 2" LOWER THAN GRADE 
ON EACH END 

SECTION A-A 

2' WIDE ROCK 
PROTECTION 

HEADWALL 

ROCK MULCH HEADWALL TREATMENT 
('J s) 

ROCK RIPRAP GRADATION ROCK RIPRAP GRADATION 

HEAD WALL 

TOE OF SLOPE 

STONE SIZE 
(0..,=4.0") 

PERCENT OF GRADATION 
SMALLER THAN 

STONE SIZE 
(0.0=9 .0") 

PERCENT OF GRADATION 
SMALLER THAN 

8" 

6" 

4" 

2" 

100 

85 

50 

15 

0 RIPRAP DETAILS 
\JC 5CAL[ 

~ 
1 0' TRANSITION 

0 

z"' 
~~ 
n:"i 

a.. 

/ ROADWAY / ' 

.( 

BIKE RAMP SCHEMATIC 

16" 

12" 

9" 

4" 

I 

100 
85 

50 

15 

~ 
1 0 ' TRANSITION 

"' 

EXIT RAMP 

"'lz w:"i 
1--a.. 

~"' o..g: 

I CONCRETE SIDEWALK 

ROUGH BROOM FINISH 
RIPPLE SURFACE PATIERN 

ROUGH BROOM FINISH 
RIPPLE SURFACE PATTERN 

+0" 

\ __ CURB & GUTIER 
PER PLAN 

ENTRANCE RAMP 

0 CONCRETE BIKE RAMP 
\0 SC.A • 

CURB & GUTIER 
PER PLAN 

EXIT RAMP 

AS BUILT DATE 

Dibble 
Engineering· 

DIBBLE PROJECT NO 111 204 

.'~\ 
\ 

) 
I.D./2 _ 12"1 E 

S'I'MM_ETR IC~L 

ABOUT <f. 

STATION 

62+35 
82+8 1 

102+ 10 

NOTES 
1. HEADWALL AND APRON SHALL 

BE CONSTRUCTED ACCORDING TO 
MAG STD DET 501-4 EX CEPT 
AS NOTED HERE 

2. FOR MU LTIPLE PIPES. DISTANCE 
BETWEEN PIPE SPRINGLINE PER 
CULVERT PLAN & PROFILE 

DIMENSIONS CUTOFF WALL DEPTH 

E APIRox INLET o uTLET 

5 ' - 0" 12' -8" 4 ' - 6" 2 ' -6" 2' -6" 
4' - a· 2· -4 • 4' - o· 2' -6" 
7'-o" l 3'- 6" 6'-o" - 2'-6" 

HEADWALL & APRON 
0MAG 501-4 MO~Iflf-9. 

AS-BUlL T CERTIFICA T/ON 
I HEREBY CERTIFY THAT THE "RECORD DRAWING" MEASUREMENTS 
AS SHOWN HEREON WERE MADE UNDER MY SUPERVISION, OR AS 
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BELIEF. 
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TOP OF RIPRAP ELEV ~ 
3()oo 

SEE NOTE 3 L• L• 

/
,-... ...____ 

ROMJWAY ~ 
EMBANKMENT 

RCBC 

/ 
-----1 

CULVERT OUTLET _/ 
INVERT ELEV 

FlOW -
:'!: ~ 

N 

EROSION CONTROL 
GEOSYNTHETIC 

Cj: SECTION 

o-'~ 

~~~ 
Ow~ c..., 
W< o 
!D~<O 

~ 
"' 

TOP OF RIPRAP ELEV ~ 

! £ "" " [ "-"--"~-- "" 
I~-~-----, ~~~- :7i-- / 

EXISTING 
GROUND 

- .......; --' __ _ 
"-. BERM AS REQUIRED 

TO SUPPORT RIPRAP 

\ 

,~~ 
~~~ 
~~ 

\ HIGH SURVIVABILITY 
FILTER FABRIC 

EXCAVATE TO THIS UNE 
BACKFIUL WITH RIPRAP 
OVER BEDDING METERAL 

SECTION A-A 

EXISTING I CHANNEL~- / #.,_./ 
_t : / i~~ I 

~-- ~-~-/ o/ .#, I /, I '"' I I-,_ 

I ·-..., 4 <_ ttl ;" 
' ... 

i... / < f ' . . l:.f •/'· / ~ ./ 

i... '(< I I(' ) ~~ ',~1 
' ' s::··- !.. ' • 

-· ~ ___. __ , ';! if/ ' 
EDGE OF ROMJWAY _ \ / ---~v 1 

\ --"f,_ -~ _j_ 

--,, 

\ I ,-

~ .,.. 

ORIENTATION SCHEMATIC 
SKEWED HEADWALL 

EXISTING 
GROUND 

SEE NOTE 4 

TOP OF RIPRAP 
ELEV ""'

~~\""'-~ 
~.....-\ 

SEE NOTE 1 

\ ~- ~ 
~~ ~,.'%' - \ 

\ to) ' 

"''" " """"" '\ 
~~---

\ ·~ -----\ __ , 

\.-------
.> 

0 \ 
"' J>' 
'/ 

CULVERT \ 
OUTUET .\ ~ 

WING .- !iJ 
RCBC \ _ // ~l 

_____ L _____ j· ~ 

FLOW - ., _____ -
.. ----- ---r-- --- A-

BASIN 

I 3()oo L• OUT " . SEE NOTE 3 ..j SYMM AB "' 

TOP OF 

RCBC 

NOTES: 

HALF PLAN 

T~' c=~ _,.-- ~ 

~ 
N 

BERM AS REQUIRED 
TO SUPPORT RIPRAP 

EXCAVATE TO THIS UNE 
BACKFILL WITI-1 RIPRAP 
OVER BEDDING METERAL 

SECTION B-B 

5 z APRON 

i::l 
"' 

EXISTING 
GROUND 

1. WARP BASIN TO CONFORM TO NATURAL STREAM CHANNEL TOP OF RIPRAP IN FLOOR OF 
BASIN SHOULD BE AT SAME ELEVATION OR LOWER THAN NATILRAL CHANNEL BOTIOM AT END 
OF APRON. 

2. WIDEN TO MATCH EXISTING CHANNEL WIDTH. IF EXISTING CHANNEL IS MORE NARROW THAN 
THE WINGWALL OPENING WIDTH EXTEND RIPRAP AT THE CONSTANT WINGWALL OPENING WIDTH 
ALONG TI-1E CHANNEL DIRECTION. 

3. RIPRAP SHAUL EXTEND FROM TI-1E FACE OF CULVERT IN THE DIRECTION OF THE EXISTING 
CHANNEL BASIN GRADE BREAKS SHAUL BE ORIENTATED PERPENDICULAR TO TI-1E APPROXIMATE 
FLOW DIRECTION WHEN SKEWED WINGWALLS ARE USED. MJJUST THE FIRST RIPRAP PLATFORM 
LENGTH TO ORIENTATE THE GRADE BREAKS. SEE ORIENTATION SCHEMATIC. 

4. RIPRAP TURNDOWNS SHALL EXTEND THE FUUL WIDTH OF LINED SECTION INCLUDING SIDES OF 
CHANNEL 

5. BEDDING MATERIAL SHALL BE GRANULAR PER MAG SECTION 601. 

6 . EROSION CONTROL GEOSYNTI-1ETIC SHALL BE TYPE A PER TABLE 796- 3 OF MAG SECTION 
796. 

I 

CULVERT NO. OF CEUL CELL OUTUET TOP OF D. Ho BASIN LENGTI-1S 
CENTERLINE CELLS SPAN HEIGHT EUEV RIPRAP EUEV (IN) (FT) BASIN BASIN 

STATION (FT) (FT) (FT) (FT) LJ L. 
(FT) (FT) 

t-- - -+---.-------+ +-
AB 57+36 2 10 6 1618.28 1622.2 9 2.9 30 

I 
14.5 

--- I 
AB74+6B 2 8 6 1626.88 1629.3 9 1.1 24 8 

RIPRAP BASIN DIMENSIONS 

GRIP-RAP STILLING N~~~l~c 

AS BUILT DATE 

Dibble 
Engineering· 

DIBBLE PROJECT NO 111204 
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0 CONSTRUCTION NOTES 

@ GABION MATTRESS \ BASKET 2033 CY 

. I : 
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ROADWAY PAVING 
PER PLAN 

,I ~. 1 , \ _ 
. ~ \ 

SONORAN BOULEVARD 
CONSTR ~ 

I 
I 
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AS-BUlL T CERTIF/CA T/ON 
I HEREBY CERnFY THAT THE "RECORD DRAWING" MEASUREMENTS 
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NOTED, AND ARE CORRECT TO THE BEST OF MY KNOWLEDGE AND 
BELIEF. 
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ROADWAY PAVING 
PER PLAN 
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CONSTR ~ 

I 
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1
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"!!1-/ j BACKFILL 

NOTE: 
CONTRACTOR SHALL CONSTRUCT GABION MATTRESSES 
SUCH THAT THE LOWEST POINT ON THE TOP OF THE 
SOUTHERN END OF EACH MATTRESS ROW IS BELOW 
THE TOE ElEVATION SPECIFIED PER PLAN. 

CONTRACTOR SHALL BACKFILL ABOVE GABIONS AND 
MATCH TO EXISTING ElEVATIONS BEYOND ROADWAY 
CUT / FILL SLOPE LIMITS . 

REFER TO GABION SPECIFlCATIONS ON SHEET CR9 .4 

MATTRESSES SHALL BE TRIIAMED & FOLDED TO 
MATCH SHAPE OF CULVERT & PIPE PROTRUSIONS 

ri Xol f'/" 
/ _(TiP)" w\C 

0 

4' CONCRETE 
CUT -OFF WALL 

MAG STD DEET 552 

4' CONCRETE 
CUT -OFF WALL 

MAG STD DEET 552 

12'X3'X36" 
GAB ION 

3'X12'X12" / 
GABION MATTRESS 

3'X3'X36" 
GABION 

TERMINUS 
TREATMENT 

4' CONCRETE 
CUT -OFF WALL 

MAG STD DEET 552 ~ 4 ' CONCRETE ..// . • • 
CUT-OFF WALL 3'X12'X12" 

MAG STD DEET 552/ GABION MATTRESS E ElEVATION 
1 ER PLAN 

3'X3'X36" EROSION CONTROL 
GABION GEOSYNTHETlC 

[ J 
CAL. wo " '""''" ""'~ <ooi)'263~Y10o 
1-800-STAKHT 

\ t::l.. lS ll.lii C-::'4 '.":~J.., 'Y) 

*EXCAVATION SLOPE PER GEOTECHNICAL REPORT. 
CONTRACTOR SHALL FOLLOW ALL OSHA REQUIREMENTS. 

TERMINUS TREATMENT ROW TYPICAL SECTION 
(FACING EAST) 

EROSION CONTROL 
GEOSYNTHETIC 
ON ALL BOTTOM 
AND SIDE FACES 
OF GABIONS 

GABION MATTRESS \ BASKEr 0 TOE-DOWN PROTECTION .. .... , 

ON ALL BOTTOM AND 
SIDE FACES OF GABIONS 

*EXCAVATION SLOPE PER GEOTECHNICAL REPORT. 
CONTRACTOR SHALL FOLLOW ALL OSHA REQUIREMENTS. 

GABION MATTRESS TYPICAL SECTION 
(FACING EAST) 

REVISION BY 

SONORAN CROSSING 

DETAILS 

DRN: KEB IOES: I<EB ICK: MRG 
\lATE' 6{12- ))An:, 6/12 !DATE' 6/12 SHEET 
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GABION NOTES 

1. THE WORK SHALL CONSIST OF FURNISHING, ASSEMBLING AND INSTALLING ROCK FILLED WIRE MESH GABION 
BASKET GABIONS SHALL CONSIST OF WIRE MESH FORMED CONTAINERS, RECTANGULAR IN SHAPE FILLED 
WITH ROCK. THE WIRE MESH SHALL BE NON-RAVELING TRIPLE TWISTED HEXAGONAL CONSISTING OF TWO 
WIRES TWISTED TOGETHER IN THREE 180 DEGREE TURNS. 

2. BASKETS SHALL HAVE A HEIGHT OF 36 INCHES. MATTRESSES SHALL HAVE A THICKNESS OF 12 INCHES. 

3. BASKETS AND MATTRESSES SHALL BE FABRICATED WITHIN A DIMENSION TOLERANCE OF PLUS OR MINUS 5 
PERCENT, EXCEPT THAT THE MATTRESS HEIGHT SHALL BE WITHIN 10 PERCENT. 

4. MATERIALS 

A. WIRE (ZINC COATED): 
WIRE FOR FABRICATION AND ASSEMBLY SHALL BE ZINC COATED AND HAVE A MINIMUM TENSILE 
STRENGTH OF 75,000 PSI. 
QUANTITIES OF ZINC WILL BE ACCORDING TO ASTM A641/A641 M- 03, CLASS Ill SOFT TEMPER COATING. 
THE ADHESION OF THE ZINC COATING WILL BE IN ACCORDANCE WITH ASTM A641 / A641M-03. 

B. GALVANIZED (ZINC COATED) WOVEN WIRE MESH GABION MATTRESS (12" HEIGHT): 
6X8 MESH TYPE 
MESH WIRE: DIAMETER - 0.087 IN. 
SELVEDGE WIRE: DIAMETER - 0 .120 IN. 
MESH OPENING: NOMINAL DIMENSION 2.5 IN. 

6. THE FOUNDATION ON WHICH THE GABIONS AND EROSION CONTROL GEOSYNTHETIC FABRIC ARE TO BE 
PLACED SHALL CONFORM TO REQUIREMENTS OF MAG SECTION 220. 

7 . ASSEMBLY - ROTATE THE GAB ION PANELS INTO POSITION AND JOIN THE VERTICAL EDGES WITH FASTENERS 
FOR GABION ASSEMBLY. WRAP LACING WIRE WITH ALTERNATING SINGLE AND DOUBLE HALF- HITCHES AT 
INTERVALS BETWEEN FOUR (4) TO FIVE (5) INCHES. USE THE SAME FASTENING PROCEDURES TO INSTALL 
INTERIOR DIAPHRAGMS WHERE THEY ARE REQUIRED. INTERIOR DIAPHRAGMS SHALL BE INSTALLED TO 
ASSURE THAT NO OPEN INTERVALS ARE PRESENT THAT EXCEED THREE (3) FEET. 

8. PLACEMENT - PLACE THE EMPTY GABIONS ON THE FOUNDATION AND INTERCONNECT THE ADJACENT 
GABIONS ALONG THE TOP, BOTTOM, AND VERTICAL EDGES USING LACING WIRE. WRAP THE WIRE WITH 
ALTERNATING SINGLE AND DOUBLE HALF- HITCHES AT INTERVALS BETWEEN FOUR (4) TO SIX (6) INCHES. 
LACING WIRE SHALL BE USED AS NEEDED TO SUPPLEMENT THE CLOSING OF LIDS. 

INTERCONNECT EACH LAYER OF GABIONS TO THE UNDERLYING LAYER OF GABIONS ALONG THE FRONT, 
BACK, AND SIDES. STAGGER THE VERTICAL JOINTS BETWEEN THE GABIONS OF ADJACENT ROWS AND 
LAYERS BY AT LEAST ONE-HALF OF A CELL LENGTH. 

9 . FIWNG OPERATION. AFTER ADJACENT EMPTY WOVEN WIRE GABION UNITS ARE SET TO UNE AND GRADE 
AND COMMON SIDES PROPERLY CONNECTED, THEY SHALL BE PLACED IN STRAIGHT UNE TENSION AND 
STRETCHED TO REMOVE ANY KINKS FROM THE MESH AND TO GAIN A UNIFORM ALIGNMENT. STAKING OF 
THE GABIONS MAY BE DONE TO MAINTAIN THE ESTABLISHED PROPER ALIGNMENT PRIOR TO THE 
PLACEMENT OF ROCK. NO STAKES SHALL BE PLACED THROUGH GEOTEXTILE MATERIAL 

«> 
N 

4' 

MIN 

AS BUILT DATE 

Dibble 
Engineering· 

DIBBLE PROJECT NO 111204 

ADOT W BEAM W/ 72" WOOD POSTS 
ADOT STD DETAILS, 
SHEETS CR9.10-CR9.1 8 
ADOT SPECS, 
SHEETS CR9.19-CR9.21 
(EITHER 8"XB" OR 8"X6" POSTS) 

''\ 

"'1 1' THICK GABION MATTRESS 
PER DETAILS ON SHEET CR9.3 

MATCH TO EXST 
GABION MATTRESS DESIGN 
PER DETAILS ON SHEET CR9.3 

MESH TENSILE STRENGTH SHALL HAVE A MINIMUM STRENGTH OF 2300 LB/FT WHEN TESTED IN 
ACCORDANCE WITH ASTM A975 SECTION 13. 1.1 
PUNCH TEST RESISTANCE SHALL HAVE A MINIMUM RESISTANCE OF 4000 LB WHEN TESTED IN 
ACCORDANCE WITH ASTM A975 SECTION 13.1.4 
CONNECTION TO SELVEDGES SHALL HAVE A MINIMUM RESISTANCE OF 700 LB/FT WHEN TESTED IN 
ACCORDANCE WITH ASTM A975. 

THE GABIONS SHALL BE CAREFULLY flLLED WITH ROCK, EITHER BY MACHINE OR HAND METHODS, 
MAINTAINING ALIGNMENT, AVOIDING BULGES, AND PROVIDING A COMPACT MASS THAT MINIMIZES VOIDS. 
MACHINE PLACEMENT WILL REQUIRE SUPPLEMENTING WITH HAND WORK TO ENSURE THE DESIRED RESULTS. 
THE CEULS IN ANY ROW SHALL BE FILLED IN STAGES SO THAT THE DEPTH OF ROCK PLACED IN ANY ONE 
CELL DOES NOT EXCEED THE DEPTH OF ROCK IN ANY ADJOINING CELL BY MORE THAN 12 INCHES. 

3'X3'GABION 
PER DETAILS 

ON SHEET CR9.3 

LACING WIRE: DIAMETER - 0.087 IN. 
C. GALVANIZED (ZINC COATED) WOVEN WIRE MESH GABION BASKET (36" HEIGHT): 

8X1 0 MESH TYPE 
MESH WIRE: DIAMETER - 0.120 IN. 
SELVEDGE WIRE: DIAMETER - 0.153 IN. 
MESH OPENING: NOMINAL DIMENSION 3 .25 IN. 
MESH TENSILE STRENGTH SHALL HAVE A MINIMUM STRENGTH OF 3500 LB/FT WHEN TESTED IN 
ACCORDANCE WITH ASTM A975 SECTION 13.1.1 
PUNCH TEST RESISTANCE SHALL HAVE A MINIMUM RESISTANCE OF 6000 LB WHEN TESTED IN 
ACCORDANCE WITH ASTM A975 SECTION 13.1.4 
CONNECTION TO SELVEDGES SHALL HAVE A MINIMUM RESISTANCE OF 1400 LB/FT WHEN TESTED IN 
ACCORDANCE WITH ASTM A975. 
LACING WIRE: DIAMETER - 0.087 IN 
CROSS TIE/STIFFENER WIRE: DIAMETER - 0.087 IN 
PREFORMED STIFFENER: DIAMETER - 0.153 IN 

D. EROSION CONTROL GEOSYNTHETIC FABRIC (flLTER FABRIC) SHALL CONFORM TO THE REQUIREMENTS OF 
TYPE A, TABLE 796-3 IN MAG SECTION 796. 

TABLE 1 ROCK REQUIREMENTS 

3 FEET HIGH GABIONS SHALL BE FILLED IN THREE LAYERS, 1 FOOT AT A TIME. CONNECTING ( 

~~~ES{B~~~~i~~~~N~NLST~~EC;~~R W~~ ~~~EM~~ P~C~C~~l~\~~~D1\L~1G1 -iH~OTF:~~ ( 
FACE AND CONNECTING TO THE BACK FACE. ALL CROSS-TIE WIRES SHALL BE LOOPED AROUND TWO ( 

~~~~Ngp~~c;,s A~R ~~tPI~~RE END SHALL BE SECURED BY A ~IN IMUM OF FIVE 1 BO DEGREE TWISTS ( 

THE LAST LAYER OF ROCK SHALL BE UNIFORMLY OVERFILLED 1-2 NCHES FOR GABIONS AND 0.5-1 INCH 
FOR GABION MATTRESSES TO ALLOW FOR ROCK SETTLE~ENT. LIDS SHALL BE STRETCHED TIGHT OVER THE 
ROCK FILL USING ONLY APPROVED LID CLOSING TOOLS. THE USE OF CROWBARS OR OTHER SINGLE POINT 
LEVERAGE BARS FOR LID CLOSING IS PROHIBITED. TH E UD SHALL BE STRETCHED UNTIL IT MEETS THE 
PERIMETER EDGES OF THE FRONT AND END PANELS. THE GABION LID SHALL THEN BE SECURED TO THE 
SIDES, ENDS, AND DIAPHRAGMS WITH LACING WIRE WRAPPED WITH ALTERNATING SINGLE AND DOUBLE 
HALF-HITCHES IN THE fAESH OPENINGS. 

ANY DAMAGE TO THE WIRE OR COATINGS DURING ASSEMBLY, PLACE~ENT AND flLUNG SHALL BE REPAIRED 
PROMPTLY IN ACCORDANCE WITH THE MANUFACTURER'S RECOMMENDATIONS OR REPLACED WITH 
UNDAMAGED GABION BASKETS. 

10. MESH CUTTING AND FOLDING. WHERE BENDS AND ANGLES IN THE FINISHED GABION LINING IS REQUIRED 
PER THE PLANS THE BASKET OR MATTRESS SHALL BE CUT, FOUDED AND FASTENED TOGETHER TO SUIT 
THE SITE CONDITIONS. THE MESH MUST BE CLEANLY CUT AND SURPLUS MESH EITHER FOLDED BACK OR 
OVERLAPPED SO THAT IT CAN BE SECURELY FASTENED TOGETHER WITH LACING WIRE OR FASTENERS IN 
THE MANNER DESCRIBED IN SECTION 006-5.1. 

AS-BUlL T CERTIFICATION ~ 

GUARDRAIL 1YPICAL SECTION 
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' "' N 
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19" 

ADOT W BEAM W/ 72" WOOD POSTS 
AIDOT STD DETAILS, 
SHEETS CR9.1 0-CR9. 18 
AIDOT SPECS, 
SHEETS CR9.19 - CR9.21 
(EITHER B"XB" OR 8"X6" POSTS) 

4" THICK CLASS "B" CONCRETE APRON 
GEOMETRY PER ADOT GUARD RAIL 
END TERMINAL LAYOUT DETAILS 

1' THICK GABION MATTRESS 
PER DETAILS ON SHEET CR9.3 

MATCH TO EXST 

) 

PER DETAILS ON SHEET CR9.3 5. ROCK SHALL CONFORM TO THE QUALITY REQUIREMENTS OF MAG SECTION 703. THE ROCK SHALL BE 
HARD, ANGULAR TO ROUND, DURABLE AND OF SUCH QUALITY THAT THEY SHALL NOT DISINTIEGRATE ON 
EXPOSURE TO WATER OR WEATHERING DURING THE LIFE OF THE STRUCTURE. GABION ROCKS SHALL 
RANGE BETWEEN 4 IN. (0.10 M) AND 8 IN. (0.20 M). THE RANGE IN SIZES MAY ALLOW FOR A VARIATION 
OF 5% OVERSIZE AND/OR 5% UNDERSIZE ROCK, PROVIDED IT IS NOT PLACED ON THE GABION EXPOSED 
SURFACE. THE SIZE SHALL BE SUCH THAT A MINIMUM OF TWO LAYERS OF ROCK MUST BE ACHIEVED 
WHEN flLLING THE GABIONS. 

I HEREBY CERTIFY THAT THE "RECORD DRAWING" MEASUREMENTS 
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NOTED, AND AR£ CORRECT TO THE BEST OF MY KNOWLEDGE AND 
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MAG STD DET 552 
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1. CONSTRUCTION SPECIFICATION - ARIZONA DEPARTfAENT OF TRANSPORTATION STANDARD SPECIFICATIONS l 

FOR ROAD AND BRIDGE CONSTRUCTION, LATEST EDITION 

2. DESIGN SPECIFICATIONS - AASHTO lRFO BRIDGE DESIGN SPECIFICATIONS, 5TH EDITION 2010 

ALL CONCRETE SHALL BE CLASS "S" (f'c = 3,000 PSI) 
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FURNISHED AS GRADE 60 
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• 1'·6 1' -fi 1'·6 

e 1'-1 1'-1 1'·3 

" c I'-D 1'·1 1'·10 
0. 

" 0 l'·l 4'- 1 o1 ' -1 0 c 
VI 0 ( 9' -6 I I ' -0 12' -8 

- " r 2' · < }'·0 l '-8 c 
.. " c 9'· 6 11 ' · 0 12' _, 

E 
N ;; J 2' · < l ' ·0 l ' ·8 

• \' -1~ \ ' ·]~ 1 '·1~ 

l 1'·1 1'·11 2' ·2 

i 1'·1 1'-11 2' ·2 

H \'·)~ l ' ·lK I'·J~ 

>kewA o• 
Heloht H S' 6' 1' 

• 1'·6 I' -6 1'-£ 

8 1'-1 1' · 2 1'- ] 

• c I I' 1' · 4 1'·8 n 
0 "' 0 l' -6 4' -0 4'·5 c 

"' 
0 ( 15'-Q 11' -6 ~~ -0 

- " c r 1' ·) 1'·11 l '· l 
.. " c 11'·0 11' · 6 20' -o E .. 

0 J 2'-l 2'·11 l '-5 
K l'·ll 1' -lll l' ·lll 
l z·-• 1' -11 }'·< 

• z·-• 2' ·11 l '·< 

' l ' ·ll I' -ll\ 1' ·1% 

• d ' ba"a Skew 4 o• 

Heigh t H 5' ,. 1' 

• l' · o I' · 6 1'-£ 

B 1' -1 \' ·2 l'· l 

Hel«jrt 
Short l 0"9 
wi no Wi"9 

H 
O' to 20' O'll' IO'to 20' 

~ 
c II' 1'-4 1'·8 

0. ., 0 l ' -6 4' -0 <'·I 
0 c 
v; 0 ( 1!'·6 21 ' -6 2<'·6 

5' .. .. .. 
-.:---- .. .. •s 
1' .. .. ., 

" F 2'-l 2' ·11 Y·l - c 

" c II' · ' 21 ' · 6 2<' · 6 - E 
J 2'-l 2' -11 )' ·5 

"' ;; 
' l'·ll I'-ll\ l'·lll 

' c ' bans 

Hel'llt I S l ope 
Short Long 
Wi ng 11"9 

O"to 10' o• to 20 l l ' -2 l ' -8 <'·l 

• l ' -l l ' -8 4'-l 

' l ' · Jl\ l'· lYo 1'·1% 
1' 1

z, I J. 'I J- •s 
4: I s- •s 5- •1 

j] "4•;#8' ".:'V--- 20' 7 
•s Bar 

SECTION C-C 

\

4o18' (b. 
•s Bar -~~ z-::J' 

SECT ION D-D 

s• 10. IS' zo• 

I' 6' 1' S' 6' 1' I' 6' 1' I' 6' 1' 
l' ·li 1'-ii 1' -6 I' ·6 1'·6 I' ·6 1' -6 1' -6 I' -6 1' · 6 I' ·6 1' ·6 
1'·1 1'·2 l' ·l 1' - 1 1' ·2 1' -} 1' · 1 1' ·2 1'-l 1' ·1 I' ·2 l'·l 
I' -0 I'·S I ' - 10 1'-1 1' · 6 1' - 11 1'- 1 1' - 7 2'-0 1'-2 1' · 1 2' ·1 
3' -1 .,. _, 4' -1 l ' · 8 4' · 2 ~ · ·8 }' · 8 4' -3 ~· -9 l '-9 <4' - l 4' - 10 

9' -6 II' -0 12'-6 g• -6 11'-0 12' -£ 9' · 0 10' -6 12' ·0 9'·0 \ ~ ·6 12' · 0 
2'-4 }' -0 J'· ! 2' -6 l' -1 J• . g 2'·6 l'-l l' ·\0 2' · 1 }'·} •· -o 
10' -0 11 ' -6 ll'-0 10' - 0 12' · 0 ll' -£ \0' ·6 1r -6 1<' ·0 11' ·0 ll'·O 14'-6 
2' -~ l'-0 ] '· ! 2' · 6 l'· \ 1' · 9 2'·6 l'·l l' -1 0 2'-1 }' -) ~· -0 
\' · 1\1 I '·J~ I'· J% 1 ' ·1~ 1' · 1% l'·lll l' ·lll l'·l~ I'·J% ,._ ., 1' -4 1' -<4 

1'·6 1'-9 2' ·0 1'·1 I' ·! 1'·11 1' -1 1' - 10 2' -1 1'-7 \ ' · 10 2' · 1 
1' ·6 I' ·10 2'·2 1'· 9 1' · 10 2' ·J 1' -9 1'- 11 1'-< 1'·10 2' ·1 2'·6 

I' - ~Y. \'·4f, 1'-<Y, 1· - ~r. r - <Y, I' -<Y. !' ·Sf, I' -IY. I' -s y, 1'·6 \'·6 \'· 6 

,. 10' 11 ° 20° 
I' 6' 1' I' 6' 1' S' 6' 7' I' 6' 1' 

1' -E. I ' · & 1'-(, !'·6 l' · o 1' · 6 1' ·6 l' · o 1' - 6 1' · 6 1'-6 l'· E 
1' -1 1' ·2 1'- l \'·\ 1' ·2 1' -3 1'- 1 1' ·1 1' - 3 1' · 1 I ' ·2 l ' · l 
I I' 1' · 4 1'·9 II ' \' - ~ I' ·S II ' 1'-4 1'·9 1'-0 1'·5 I' - 10 

l ' ·G 4' -0 4'·6 1'-G 4' - 0 .,. -6 l '-6 4'-0 4' -6 }'· 7 4'· 1 4' - 7 

I S'-0 11' -0 19' -6 14' -fj \J'-0 19' -6 14' -6 17' -0 19' -6 14'·6 !7' -0 19'-6 

2'- l 2'- 11 l ' ·G 2'· 1 2' · 11 l'-6 l '· l 1'· 11 l ' - 6 2'·< l '-0 l' · ! 
I S' · 6 IS' -0 za -G 16' -0 18'- 6 21' -0 ~~· -0 19' -0 21 ' · 6 11'·0 IS' · L Z2' -6 
2'-l 2'· 11 l ' ·6 2'- l 2' · 11 l ' ·6 2' -l 2' - 11 l' ·6 2'·4 l' ·0 l ' -1 

I' ·J% l'· lll 1'-lll \ ' ·l% l' ·lll l'·lll l' ·lll 1'-lll 1' -lll 1'·4 1'·4 I ' -~ 

2' -S 2'-11 l '·< 1' ·6 1' · 11 l ' ·J 2' -1 2' - 10 l'-2 2'·1 2'- 10 l'-2 
2' ·1 l'-0 l '· l 2'·1 ]'· \ l ' ~ 2'- 9 J' -2 l ' -8 2'·10 l'·< J' ·S 

1'·4Y. l'· <Y, I' ·4Y, I' ·4Y, I' ·<Y, 1'·4¥· I' ·IY, 1' ·5V. \ ' ·If. 1'·6 1'-6 1'-ii 

s• 10. 11 ° 20° 
S' £' 1' S' 6' 7' I' 6' 7' I' 6' 1' 

1' -6 1' -6 I ' · 6 I' -6 I' · E 1' ·6 1'-6 l ' ·o 1' - 6 1'·6 1'·6 1' ·6 
1' -l 1'·2 1'- l 1'-l 1' ·2 l ' · l 1'- 1 1' -2 1' -J 1' · 1 \'-2 1' -l 
II ' 1' -4 1'-8 II' 1' · 4 I' -8 II' I'- ~ 1' -'3 II ' \'·< 1' -9 

l ' ·E <' -0 •·-s l '·G .. ·0 <' · I l' · 6 4' -0 4'-6 1' · 6 •· -o 4'- 6 

IS' · 6 21' ·6 24' -6 u· -o 2 1' ·0 24' ·0 18' -0 21' ·0 24' -0 1!1'- 0 21'·0 24' -0 

2'-l 2'· 11 l '-1 z·-J 2' · 11 l ' -) 2'- l 2'· 11 l' ·6 2'· ) 2'· 11 J· -• 
\9'-0 11' · 0 21'-0 19' -6 21'·6 2S' · 6 20'·0 21'-0 26' ·6 2~ - 6 23'·6 27' -0 
2'-} 2'-l l l ' ·l 2'·) 2' - 11 )' ·5 2'·) 2'- 11 l'-6 2'- l 2'-11 J'· o 
l' · l\1 l'·lll l'·lli l ' ·l~ l ' · l % 1'-lll l'·lll l' ·lii l ' ·lll 1'·4 1' -~ \'·< 
l'·l l'-1 4' · 1 l'·\ )' ·1 <'· I l ' · l J' -1 4'- 1 1' · 1 1' ·7 ~ - -I 

l ' -2 l ' -S 4'-l l'·l l'- 10 ~ · -s l'-4 1' · 11 4'-S 1'·1 ,.._, 4'-7 

I' ·<Y, l'·<Y, I' ·<Y, I' ·<Y, I' ·<Y, I'-~¥, I'·SY, I'·SY. 1'-5% 1'·6 1' -6 1' ·6 

NOTE: 
For Genera l Notes, Di mensions, and add i tiona l 
Detai l s, see SO 6 . 01 (I of 5 1 , For Headw .. ll 
Quant ! -tl es see SD 6. 09 ( 1 to 31 . 
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HB 
;~~i 
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Hi! 
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;IL. 

~ 
il-1-;.1~1 ... 

~Skewfc._ 

~ ~v~_t_j._..Aj_ ~d."~ .C:.C:.n~::.O: ·.~\ 

Skew 41 81 
0" 45' 

s· I 55" 
10' I 65" 
15· I 75' 
10' I es· 

+-

'~ 
\ 

\ 

PLAN 

45~~)ji '<>' .D V1 

) .5 

~~ 

~ . 
0, 

NO TE: 
For SECT ION C-C . 
see SO G. O i < 2 o f 51 . 

2-"G Paralle l t o 
top of we \ 1 

Gr ound L ine 

... 
+ 
r 

7 

"4• i8 ' 

5' 

• .L._ __ 

'c' 

SECT ION B-B 

., .. ,j l } 
1"· 1 J5' A l t. o G' 

ol2 ' ~ 

1'-1 

•4 bars Equa l l y Spaced 

4 bars H = 5 ' t o 7 ' 

1-•J 

'a ' b<lrs 

Short 
HeiQht 

""' H o· to IO" jiS' & 10' 
s· .. ' 4 
6" •s ' < 
7' '6 I ' 4 

I 'c ' bc;,rs 

I Heloht I Shor r 

Slope Wing 
o- to tO" 

I 7
, ! 1, 1 J - •s 

11' I s · •s 

1'- 1 

(..4~ i 8' o:·r-- bars 

SHOR T WING ELEVATION LO NG WING ELEVATION 

2123120 12 

Skew 4 o· 
He I ~ht H s· 6" 7" s· 

' 1"-6 ''"' , .... , .... 
B 1'·1 1'1 1'-l ,._, 

~ c 1' 3 1'8 1"·1 1'-3 
0. 

"' 0 J<... JQ 4'4 4'- 10 3'-10 0 c 

"' 
0 E 8'-6 10'-{) 11 "-6 8"-6 

- "' F J•-o N 4'-5 JCO c .. ~ G N lOCO 11 "·6 9'-6 
E 

N 0 J JCO N 4'5 l"-D 

K , .... y, 1'·4Yz l "·<Yz J0..4Yz 

l l '·l N 4"-D 2'5 

' 3' 1 N 4'0 .£1... )) 

N I"·<Yz I'·<Yz I '-4Yl 1'-3';1 

~kew 4 o· 
He \ g h t H 5' 6' 7" 5' 

' 1'-6 ''"' , .... ''"' 6 
,._, I'-ll 1'·8 1'· 1 

" c ICO 1'3 1'-5 ICO 
0. 

"' 0 c D 3'-7 ,,, 4'-1 3'-7 

"' 
0 [ 11'-6 1% 15"·6 11'-"6 

- "' c F 1'·6 )'4 4'1 1'·7 
.. " G 11'-6 130..6 15'-£ 12'-ti E 
~ 

0 J N 3'-4 4'1 1' 1 

K I"·<Yz I'-4 Yz t '-<lY1 1'-< Yz 
l <CO N S'-4 N 

' 4'0 N 5'-4 3'- ]0 

" I'·<Yz t'- 4Yl 1'-<Yz 1 '-3~ 

Skew 4 o· 
Long Heigh t H 5' £' 7' 5' 
Wino 

' 1'"0 1'-£ , ... \ '"0 
o· to zrr s 1"·3 JL7 2'-D 1'·1 

'4 
•s 
' 6 

~ 
c ,. II " I'-D 10" 

Q 

"' 0 N 4'0 4'-6 J'-6 
0 c 
;:;; 0 [ 13 '-0 15'-{l 17 '-0 IJ '-€ 

"' F N JLJ JO..J ( 1'"0 - c 

" G IJCO 15'-{) 17'-o 14'-D 

l ""'l 

.,"" 
.. E 

J 1'"0 JL) 3'- 11 1'-6 

"' 0 
K I"·<Yz I'· <Yz ,._.y, ,._.y, 

o· to 20' l .... 5'4 6'·1 4' 3 
J - •s ' ..... 5'-4 6'-1 4'5 
s - •s " 1"·4Yz t'·4Y2 ]1.4Yr 1'3)1 

... £"'"~ Bar 

Skew 4 

SECT ION 0-0 

\

• 4o l 8' ~[b. 
~minus 

"5 Skew 6.. 

SEC TI ON E- E 

s· 10" IS' 111' 
6" 7" s· 6" 7" s· ,. 1" s· ,. l" 

1'-6 1"·6 1'6 , ... ''"' 1"-6 1'-6 1'·6 ''"' , .... 1'-6 
1'·1 l '· l ,._, 1'1 l'l 1'·1 1"·2 l '·l 1'1 1"·2 1"-l 
1'-8 2'· 1 1' 3 1'8 2"-1 1'-l 1'-8 1'· 1 1'-J I '~ 1'-1 
4'-4 4"·10 l '· IO ''"' -i '-10 l'-10 4'-4 4'-10 3'-1 0 4'-4 4"·10 
10'-0 II CO 8' 6 9'6 11'-0 8'-6 lOCO II CO 8'-6 10'-0 "'"' N 4"·5 2'·11 JLII 4"-<1 2'-11 J"-7 4'-3 1"-9 3'-5 4'· 1 
10'-6 11'0 9'·6 11"-0 11'-6 10'-D 11'0 13'"0 I I CO 12'-6 14"-6 
N 4'·5 1'·11 JLII 4'-4 2'-1 1 3'·7 4"-l 1'·9 3"·5 4'· 1 

1'-.q2 1'-<I Yz 1 "-<~Yz , .... y, J0..4Yz 1'-<Yz 1 '· 4 ~ I'·<Yz 1'·4Yz l"-4Y2 I'-4Y, 
3'0 l '- 7 2' 3 2' 9 3'1 1'-1 1 1"·3 1"·9 JLJ {) 1"·1 1'""' 
)'-.( 3"-1 0 N N l'-8 2'-6 2'-10 3"-3 2'-2 2"·8 1'· 11 
[ LJ% I'J'ii I"·J'ii 1'·3';1 I'll\ 1'-4¥, I'-4Yj 1 '·4 ~ 1'-5 Y, 1'-SY. I'SY, 

5" 10" 15" 20" 
6' 1' S' 6' 1' 5' 6" 7" 5' 6' 7' , ... , ... ''"' 1'6 , ... , ... , ... , ... ''"' 1'-6 , ... 
1"·3 1'·1 1'· 1 1'2 , ... 1"·1 1'·1 1'·5 1'1 1"-2 1'-l 
\ '-4 , ... 1'0 1'5 1'7 1'·0 1'-5 1"·8 1'-{) 1"·5 1'·10 
4'·1 4'·7 JL7 4'-1 4'-7 J'·l 4'-1 4 '-l 3'7 4'-1 t '-l 

l l'-6 15'-€ JZ '-o 14"·0 16'-o 11'"0 14 '-£ 16'-£ 13'--£ 15'-6 17'-6 
3'·4 4'-0 1'7 J'·J 4'0 2'-6 l '·l l '· l l 1'·5 l '·l J'-9 
14'·6 16'.-6 ll'O 15'·6 \1'-6 IN 161..6 19'0 IS'-£ 18'-6 21'0 
3'-4 4'-0 2' 7 l ' J 4"-Q 1"·6 l '·l ) '- I I 2'-0 J"-1 3'-S 

I '-~Yl , . .., y, 1 '-<~ Yz 1'-<Yz 1'-<!Y, 1'-'Yz I'·<Y, I'·<Yz t'-4Y~ l '-4Yz I'·<Yz 
4 '· 1, 4'-11 3'-4 J'- 11 4'-5 J'-1 3"-7 4'-1 1'8 J'-2 J'-8 
'1 '-6 5'·1 J'-9 4' 4 5'-Q 3'·6 4'-2 4'-8 JL4 3'-\ 0 4'-4 

I'J'ii JI..J% I'· J'il 1'-J% I'll\ 14V. t'-4Y4 1'-<Yo I'·SY, P-sY. I'-5Y• 

s· 10" IS" 20' 
6' 7' 5' 6' 1' 5' 

,, 
7' 5' 6' 1' 

1'-> 1'·6 1"·6 , ... , ... 1'·6 1'-6 1"·6 , .... 1"-6 , ... 
1"·7 1'·11 1'1 \'-€ 1'·10 1'· 1 1'-4 1'·8 1'1 l '· l 1'-l 

II " 1'·1 II " I LQ 1'·1 II' 1'·2 1'·4 II" \"· l 1'-5 
4'-D 4'·6 3'"0 4LQ ""' l '·6 4'-D 4'-6 l '-€ 4'-D 1,'-f; 

15'-fi '''"' 14 '0 16'-6 lll'-6 15'0 IN 19'"0 16'-{) 19'-0 11'-6 
3'-l J"· \1 1"·6 3' 1 3'-10 1"-5 3"· 1 3"-9 1'· 4 ] "-{) N 
16'-0 IS '-> 15'-Q 17'-6 10'-D 16'-> 19'-6 21'0 18'"0 11'-6 14"-6 
l"-3 3'- 11 1' 6 JL2 3'-1 0 2'-5 l"· l 3'·9 2'< 3"-<l 3"-8 

l '-4Yz l'-4Yz 1'-4Yz !'-4ft 1'-'Yz l'-4Yz I"· <Yz 1'-<Yz I"·<Yz 1' 4)\ 1' 4)\ 
4'-1 1 5'-8 3'·11 4' 7 S"·J J'-8 4'-3 4'-11 J"-5 3'-11 .... 
5"-2 5'-11 4'-4 5'0 5"·8 4'-1 4'-9 5'·£ 3'-1 1 4'-6 5"·2 

I'·J'ii I"· J'ii I'·JJI I'·J'il I'·J'il 1"-•Y. 1"· 4Y. 1 '·4~ I"·SY, I"·SY, I"-5 Y, 

NO TE : 
F or Genera l No t es. D i mens i ons , and a dd i t i ona l 
Deta i I s . see SO G. O i ( 2 of 5 1 . For Headwa ll 
Quan titi es see SO G. 09 ( I to 31 . 
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~g 6 i 
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~i~~ 
~~l i 
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'~. ~ 
·~ .. ~'§~ 
~i 8~ 
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!IL . 

~ .. 
!ii!I - [NI .. I • 

<( 

<( 

'4 0 1 2 ' X 3'-0 

Ul 

Sp~n 
6 

O'Skew S'Ske w \O'Skew IS' Skew 20'Skew 2S' Skew JO' Skew 35' Skew 40' Skew 45'Skew 
6' 6'8 6'-a Y. 6'-s Y. 6'1 01\ 11. 1Ya 1 ~.."y• N l\ 8'1 \1 8'·81\ 9'-SY, 
8' 8'-9 8'-S l\ 8' 10\1 gear, 91.])'. 9'7)\ IO'· I Y, 10'·8Yo llo...sy, 12'-4Yz 
10' 10'-11 IO'·l lYz ll '-1 11' 311 1\'· lll 12 '-<lYz t2'-7Y. 13'-3]\ 14'· 3 IS'·SY, 

12' 13'·1 !] '-\* 13'311 13'-£Yz 13'-I IY, 14-sY, 15'-I Y.i 15'1 111 11'-1 18'-6 
<( uJ 

E9 0 I mens I on var- I es wl th number of bar-r-e Is. t::. equa Is I en1jJth 
to be added to d I mens 1 on ' B ' f or each add It 1 on a I barre I . 

<:, ] 

IB B D 

PLAN PLAN 
Apron for o• skew box cu l vert Apron f or o• t o 15• skew box cu l vert 

u:-1 

'd-..J 
IBB 

' 
' 

PLAN 

• Opt i onal construc t ion jo i nt . 
Apron may be poured with wlngal I 
f ootings and bott om slab of barre l . 

0 

c 

Apr on for 20• to 45 • skew box cu lver t 

Dr ai n s l ot 
a t each 
ba r re l 'i. 

~' ELE VA T ION D-D 

APRON DRA IN DETAIL 

End of box 

-~- ! · : ~V I \ ! ; I . I 
;:, 

.!.....v-!,.., 
~ 

0 
-' 
"' 

1'-9 J'- B 

• 4 . 2 4 ' 5'[ p:--t::11 
!.C 1o· 

4o18 ' 

3'-6 

"4•24 ' ~~ 

1 1 '-. • 4 o12'x 3'-0 
I ):.. I 

I r- Om i t cutoff wa I I a t end of box a nd 
t 1 under w ingw~ l I foo t ing when apron 

is used. 
The apron quant it ies shown i n the 
tables take Into cons i deration the 
c utoff wa l Is be l n~ omi t t ed a l ong 
out l e t headwal I and sha l I be used 
on new box culverts only. 

NOTE : 
For Gener al Notes , Dime ns i ons , and additiona l 
Detal Is . see SD 6. 0 1 I 1 & 2 of 51. For Apron 
0 I mens Ions a nd Qu ant It I es see SD 6 . 11 I 2 to 4 I • 
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DI MENS IONS 
li I •I o· Skew I s· Skew I to• Skew I 35" Sk.e. I 40" Skew I ~s· Skew 
~~ • I e I c A I e I c I o I E • I e I c I o I E o ' a I c I o A I 6 I c I o A I 6 I c I o 
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6' 1 .6 ·~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~f~~~~~~ ~ 
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7' 

I O 'I ~s·~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~7.n~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
IO'I2G' -1 17' · lYol 1' -llo[ l'' -lY, [l' -JY,[J' -111 [12' -3Yo[26' -lYz[1'' -IYo[ 1'-IYz I 4' -• [~<'-10Y,[2S ' -1Yo [ 26' -7 [1' -101,[ 2' -JK [ 11 ' -9lz [ 2S ' · 4~[ 26' -6 I B' ·O* [2V-1Y,[24' -9 Yo [ 24' -0 I I' -41, [24'-114 [24' -Ill[ 22' -6 I 1 ' ·9~ [21 ' -7 Yo [23'-a[ 20' -6 I 1' ·<li I Jt' -1ll [22' -tll[ t1'-i [10'-0li [J5'-8!.T20'=1Y;~[ lo -s), [4~·Sizl ll'-t 0 
B' 11 1 ' · 9~ [ 10' - JY~ r ·11 ]1[11' -,Y, [I O' -ll\[5' -to I ta -tli [11'·8Y. [ 12'-0fol tO'- IY. [ 3' -I0%[12'-3%[21 ' -<Io[ 21'-1fo[10'-1%[ t' -lOll[ t4' -6% [2o -9ll [ 21 ' ·6 [10' -11 I tl' -11o[10' · 5Yol ~ -o [ It' -4)\ [11' -91 [ 19' -9\1 tl' -> [t l' -11jg22' -101.[19' -111[ 11'-0 I t2' -BY, [1'' - tY1[1B'- lY.[ il<o [IY-I]Iji9~l'[J5'=0[ 14'- IY1 [ JJ'- 9Yz [ tS'-911 
9' I2<'-1 Y, [ lO'- l[ o·-sr.[24' ·2Y, [lO' - t¥j &' ·5li[11'·2Yo[2l' -11J;i14' -o [10' ·JY,[ 4'·2I, [l l' -1fo[23' · 6¥,[ 24' -l ll [ t0' -Sli[ 2' -1Y.[t;' -3ll [2l' -JY.[ 24' ·0 [10' ·8Y. [ t 9 ' · lr.[22 ' ·1~[n· -o I tl ' -2 [2t ' - tlll 2t ' ·t1YI 2o·-• [ n · - a~ [ 2 5 ' -JY, [ 2 1 '-2* [ t!'-0 [ 12' -Sli[ 2e' -J r, [20' ·0Y1[ t 1· -l[ij·: jJI[]ZC::il\~li~l~~r,[l7Yf. 

tZ'I ll ' ·4 I 9' -1 I 11 -•ll[ l t' -6!1 [9' -7 \IJ a· ·l* I 14' ·•li [JO' -toYI l l' -1/ol 9' -e~ [ I' ·6Y, I tl' -ilol J~ -I ll[ Jl' -t It ·1 01', [ 2' -ill l21' -or, [ JO -or,[ l1' -o I to• - 1 Y,~4 · -4f, [29' -olll n· -6 [10' -•Y, [ 2!' ·2 12•· ·2 I 1G' -6 I tt' -1 Yo[l1' -4l\ [27' -2lol 24' ·• [ II' -•Yo I J6' -e1. [21' -ell[ 2J' ·O [12' -•11 [41 ' -J Y, [14' -or,[ u · -o [ ll' -611 [41' -7 [22' -21, 

OUAN TI TIES 
o· Ske_. I s• S~ev I 10" Skew I IS' Skew I 20' Skew I 25" Skew JQ- Sk9v I JS• Skew I 40' Sk-ew I <15" skew 

l l ~~~~~T=~~~~=r=t~~-e~~==~~~r=r7=r~~T7~~~+==r~~~~~~~~~~r=~=r~~~~~~~=r 
5'1 o. 12 I 2. 04 I 98 I 165 I a. JS 12. 07 1101 It •1 I 0. 77 I 2. 01 I 103 I 167 I o. 78 I 2. 01 I 102 I!GI I o. 11 1 2. 12 1 112 I 1121 '-' t I 2. 10 I 150 I 170 I 1. 11 I 2. 09 I t l4 I Ill I 2. II I 2. 09 I m I 111 I J. 01 I 2. oB I 211 I t12 I l. 51 I 2. 14 I l20 1111 

w I w roo 
1' 219 
5'1 t.« l2.75 l l5l l214 11. 41 I2.1B 1155 ~1111.50 I2.7B 1157 1211 1 1.511 2.181150 1118 I t. G2 1 1.86 1 161 1 22<1 2. 15 1 2. 83 1 20S I 22l l 2.1tl2.8ll249 l 222 l l.2S l 2.8l l 21 l i12J I J.16 I 2.82 I l10 I124 I U6 12.90 IJ11 1230 

8' 6' 260 
1' lli 

l t6 
6' 1 2.61 1 J.17 I 25B I JOl 11.68 13.91 1251 ~OJ 11. 7< 14.01 I26S 1306 I 2.B l 14.06 1270 ll lO I 1.B9 1 U ti 271 1 1141 l.lll 4.06 1 32< l llO I <.1 9 1 4.06ll1< I ltl l 4.81 1 •.071 <20 l l t215. <8 1 4. 11 141l I llS 16.23 14. 21 1525 IJZ< 
1'1 ]. 18 

10' I B' l 3. 8 7 

~ 
10'1 1.15 

B' l 5.01 
9' 1 5.72 

12' I 10' 6.<1 
I ! ' 7. 33 
12' 1 B. 22 

<.« I lll I llB 1 ~ 11 1<.« lltl 
4.!15 J3J 
5.4J J85 
5.91 1 4411447 11. 16 11.91 14<1 
6.04 1 414 1 •so l '-02 I6.0J 1m 
6.61 I m I m l 5.7l 10.61 1411 
1. ! 9 5~.<1 

1.16 "5 
B.l4 I 612 I 621 I B. 2l IB.l< 1691 

J8 I :s. 25 I ~- 119 

,316 3.95 5. 0!1 
II 4. 5\ 5. 43 
47 I S. IB 11.91 
so I S. IO I 6. os 

1493 I S. ll 16.6! 
1. 18 
1.16 

21 I B.lS I B.l9 

l l9 IJ.q 
J31l )75 

J8B 4\ 1 

<46 I4H 

420 1414 
411 1m 
14J 136 
61 ~ 578 
699 IE25 

).]) 

l . 91 
4. 68 
S. 3G 
s. 14 

S. 9< 
&. 11 
1. % 
8.49 

6c = Apron concrete quantI ty per add I t I on~ I b~rre I . 

4. 5~ I JZJ l l~S l. 48 1 4, 6l l lJS 

4. 59 338 J79 4. 16 5. 06 351 
5. 52 400 4\8 4.87 5. 60 t. \2 
6. 00 1458 1414 5. 55 1 6.08 1 t.68 

6. 09 I 421 14;4 5.JJ I 6.201 m 
6.72 1m 1501 6, 151 6. 82 1 50S 
1. 19 557 544 r.. sJ 1. <0 m 
7.B7 620 587 1. 89 8.02 648 
B.<J 1101 1628 8. 72 1 8. 54 1 717 

:ssz l 4. ts I ~- sz 
J86 s. 02 5. OJ 

425 5. 79 s. so 
46 t I 6. 62 I s. 97 
<63 I 6. t91 6. 14 
5091 7.05 1 6,10 
552 7. 99 7. 26 

59S 9. 07 7. 89 
6l6l 10.021 8.40 

J89 I l4 ~ I ~ . !ll I 4. 52 I .;.;~ 

415 JBJ S. 9 J 5.02 466 

482 41T 6. 80 5. 119 560 

154 I 4521 1. 75 I s. 96 I 6l1 
m I 45! I 1. tO I f. 14 I 570 
m I 500 1 B.OJ I f.10 I 651 
~ JJ ] 
74 1 829 

BIB I 626 1 11.45 I B. l7 I 121 

6s =Apron s t eel quant ity per add i T i onal b~rre l . 

J~S I 5. 57 

J82 6. 77 
H7 7.H 
452 IB.81 
45B I l.l< 
<99 I s.o1 
141 10. t7 
582 I I. ~4 
62.111 12.17 

-<. ~6 I ~!I I 

s. 01 ~5 1 

S. t.e 630 

5. 92 I 12l 
6. tl I 6l5 
us I 12 1 
7.21 81 1 
].18 119 
8. l 4 l102l 

Jil l 1 6.4] 

lB2 1.6J 
417 8. 7) 

449 I tO. OS 
451 1 B. B2 
4l9 1! 0.01 
538 11.44 

580 12.78 

622 11 4.26 

NOTE: 

<1. 54 I 5-Sl I J47 I 7.l l 

5. 06 6\l 386 8. 69 
5. 49 7~ ~18 10. 04 

6.00 I S06 1416 ll i.l4 
6.11 I r.sB I 461 I 1.91 
6.12 I 7S5 1501 Ill . 37 
7. ]2 1 ~76 

7. 85 14.23 

8. 41 11 12<1 1627 116..08 

.... 1<12 ll56 
5. \ 6 £90 1394 

5.67 789 H L 

0.10 I B89 141>5 
O.Jl 1116 1411 
U4 I B14 151! 
7.46 99 1 557 
7.98 11 03 595 

8. 16 11 245 1643 

For General No tes. Di mens i ons , and a dd i tiona l 
Deta i l s , see SD 6. 0 1 ( 1 & 2 of 5) . For Out l et 
Apron Det" l Is see SO 6. 11 < 1 of 4) . 
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AS BUILT DATE 

. ~.,~. ···- 'b , ""= "'~ ,. , .. ,._ ,. - , D1 ble Engineering· 
I REVISED BARRIER TRANSITION 

W- Be<Jm Guardrail End Anchor 
Sid Dwg C- iO.OB (When Called 
on Plans! Measurement rEa! 

; see Note 3 

I i2 ' -6" T 

for 

W- Be<Jm Guardrail 
Measurement fUn Ftl 

Guardrail End Terminal 
Measurement fEaJ T 37 ' -6 " or 50 ' -o· 

I " - - " " 'i " " " , iv ·"'"·-·n n i n n n l { ··· ··· ··· i"' ··· i"' ··· ··· ··· ··· ·r .... u;Jm II II II I II I II II II II I 

W- Beam Guardrail 
Measurement fUn FtJ 

Bolted Anchor Std Dwg C- 10.06 

y-

Traffic 

'¢:=l 

for Guardrail Nested W- Beam Guardrail 
Std Dwg C- 10.07 Type 1, 2. or 3 Uoow'"""" !£<! I Moo'"'-" IUo FJJ ""''""' EM ,,,,

00

, 

••- Po- P"" 25 ' -o- w 37' -6" I Moo'"'-' "" 

GENERAL NOTES 

1. Lent;;fhs (JS shown unless otherwise lndlciJfed 
on project p/(Jns. 

2. Post type lflrnber or stee/J for transitions 
shall miJtch post type of adjoining guardr(J/1. 

3. Shown for one- way traffic. For two - way 
traffic. departure requires apprOIJch end 
treatment when located within the cle<Jr 
zone of opposlnt;; traffic. 

4 . See Std Specs for nested gu(Jrdra/1 WY 
Item. 

\ See Note 4 37 ' -6 " or 50 ' -o· 

{ ii ii ii \il ii ii li ii li ii ii ~ t { li ii li ii ii ii ii ii ••.l§jlll 

Q Traffic 

rr;~~-r~ Pipe or 
'¢:=l 

Culvert Spiffway/Downdrain Inlet 

CD 
Std Dwgs C-10.70, 10.71. Std Dwgs C-10.70. i0.71, CD 

Std Dwg C-10.30 10.72 or 10.73 Concrete 10.72 or 10.73 Concrete Std Dwg C- 10.30 
Thrle-Beam Guardrail Half -Barrier Transition Half -Barr ier Transition Thrle-Beam Guardrail 
Transition to Concrete Measurement rEa! , Measurement lEa! Transfflon to Concrete w-- Gu"d"" Ho!f "'"'" I I I I ""'' ""''" •-- G""""' . Moo'"'-"'" FIJ I Moo,.,._'"' 0 eoocc~. 0 I Moo~-"'' I Moow""""' '"" F(J 

m IJ ""- I 
~ 11 11 11 11 lt B Iii n n n c __ J~T ff{i 11.: .: f{_ _____ ,, H H H n b trr 1·1 1·1 11 1·1 t ~a~1: '•'• 

C~:~issons or Footfnqs , ; ~; ~ ~ '¢:=J ~; ~; C(J/ssons or Footlnt;;s 

CONCRETE HALF -BARRIER TRANSITION 
OFF STRUCTURE 

Thrie - Beam Guardrail Transftfon Thr ie-Beam Guardraff Transition 
W-Beam Guardraff to Bridge Concrete Barrier to Bridge Concrete Barrier W-Beam Gu~:~rdra/1 

See Bridge Sheets See Bridge Sheets See Bridge Sheets 
Measurement run FtJ I Transfflon Measurement 10 Bridge Concrete Barrier 01 Transition Measurement I Me<Jsurement (L/n FIJ 

CD \ CD 

~~t ~~ ~~~~~ ~~~~~~f ~R~H~i~: i ~i:i~l:i~f~~1~~~~1 1 ~f [ II ~, fi l:i i1 W ~ ti ~ ~ ~ ~ t 
Bridge Concrete 

Barrier Transition 
Measurement 

See Bridge Sheets 

Traffic 

<;:=:1 
Bridge Concrete 

Barrier Trdnsiflon 
Measurement 

See Bridge Sheets 

CONCRETE HALF-BARRIER TRANSITION ON STRUCTURE 
Concrete Barr ier Transitions 

Constructed on Top of Wingwalls 

.t.Pf'ROv£.0 FOR OESIQ.I 

(j_c; 
Alr ...., 

I.PPROVEO FOR DISTAISUTICH 

STATE OF ARIZONA l"''· 
DEPARTMENT OF TRANSPORTA TION 5112 

ROADWAY STANDARD DRAWINGS 

r diZZ7' GUARDRAIL MEASUREIIIENT LIMITS 
TI)IU.''"'"'· 
I C-10.00 

AS-BUlL T CERTIFICATION 
I HEREBY CERTIFY THAT THE "RECORD DRA WING" MEASUREMENTS 
AS SHOWN HEREON WERE MADE UNDER MY SUPERVISION, OR AS 
NOTED, AND ARE CORRECT TO THE BEST OF MY KNOWLEDGE AND 
BELIEF. 
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AS BUI LT DATE 

Dibble 
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2 RE VISED GENERAL NOTES 3 & 4 9104 

5: 
0 

.-; 
0 

g 
0 

" ~ 
.. 
" 
0 

I 
g: 
" 
6"1' OS 

~ 

0 
N 

/ 

" 0 ,, 
~ 
0 

3 

' 
IJODiriEO STANDARD DRA WINC TITLE 9/04 

REV ISED SECTION VIEW T ITLE 1105 

r,o, G4<2WJ System !ShownJ 
~ HI"'" MM n £"'""'""" C"cb a U;o On"' 5Y>I<ffl 

{\ rn L m , ~ f g~~-----rfr-t--rtr-rn -----m-rn~-~ \ 1 

Use ApproprirJie Use Appropriate 
\ End Treatment Normal Roadway Shoulder , End Tr eatment 

CD 
,( 

See Subgrade/ Siooe Hinge Treatment Detail 
Std Owgs C-02.10. C-02.20, or C-02. 30 

Normal Slope 
Slooe 
"s Required 

~ 
0 

PLAN 

Reflector Tab 
See Detail 

Embankment Curb 
See Plans 

\ subgrade 

TYPE A SECTION 

Traffic 

¢=J 

I. All embankment curb shall be protected by 
guardrail. 

2 . Guardrail shall extend beyond the limits of 
embankment curb. 

® 3. See Std Dwg C- 10.00 for measurement limits. 

® 4. See Sid Specs 703, 905 and /012-3 for reflector 
lab and snow marker materials, reflective sheeting, 
and spacing requirements. 

APPROVED FOR OESICf.l 

(k; 
/'TT 

-..J 

.t. Top of Rail = 28 " 
See Genera/ Note I 
Std Owg C- !0.03 

~r f--__::.!.L__ --l 

REFLECTOR TAB DEl All 

STATE OF ARIZONA .1"''· 
DEPARTMENT OF TRANSPORTAT ION 5112 

ROADWAY STANDARD DRAWINGS 
AWRQY£0 FOR 01STRI8U TION 

GUARDRAIL INST ALLATION <l) '"""'"" •o. r z;F77?> TYPE A AND REFLECTOR TAB C-10.01 

AS-BUlL T CERTIFICATION 
I HEREBY CERTIFY THAT TH£ "RECORD DRA WING " MEASUREMENTS 
AS SHOWN HERWN W[R£ MAO[ UNDER MY SUPERVISION, OR AS 
NOT£0, AND AR£ CORRECT TO TH£ BEST OF MY KNOWLEDGE AND 
BELIEF. 

'OC.Ol. ,,., --"" "'"j <sa2)263~i"10o 
1- 800-STAKE-IT 

...._\ (CUISU:~\I'J.COUJ./TY) 

1 I ADDED moT GUARDRAJL DETAILS SAK I 0 6/ 10/13 

RE.VJSJON BY 

~ -AL ~~--- 4 128!_ _________ .!_DI!_3113 _ 

TURE SONORAN CROSSING 
~ __ H!l§BARD £NGIN££1]1Jj_G __ 
"- 1840 S. STAPLEY DR. SUIT£/ !Jl 
:0 MESA, AZ 85204 
~ ENGINEERING ARM ADOT DETAILS 
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0£SCAIPTION Of MY ISIONS WADE. SY DATE 

REVISED PLAN VIEW CRAPHICS/REMOVEO WIDTH Ol t.IENSION RLF 9/Q.tl 

REVISED GENERAL NOTES 3 & ~ RLF 9/ 0.tl 

REVIS£D STANDARD DRAWING TITLE RLF 9/D< 

REVISED SECTION VIEW TITLE RLF l/05 

G412WJ System !Shown! 
0 Hinge Point E.mb(J(lkment Curb or Use Other System 

Use Appropriate 
E.nd Treatment 

~I ( R 

\ Norm(}/ Roadway Shoulder 

PLAN 

2' 
See Subqrade/ Siope Hinge 
Tr eatment Detail: Std Dwqs 

C-02. /0, C-02.20. or C-02.30 Widening . Normal Shoulder 
I 

See Reflector 
Tab Detail 

I 
Hinqe Point Embankment Curb 

See PIMs 
Norm(}/ Slope 

1 Slope 
tJS Required 

~ \ subqrade 

0 
TYPE B SECTION 

~ 

Width 

r~f 
0) 

Traffic 

¢::J 

\ 

GENERAL NOTES 
I. All embankment curb sholl be protected by 
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of embankment curb. 

® 3. See Std Owq C· 10.00 for metJsurernent limits. 

® 4. See Sid Specs 703, 905 (J(ld 1012-3 for reflector 
liJb and snow ffl(Jrker ffl(Jterlals , reflective 
sheeting, and spacing requirements. 
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G4ClWl SYSTEM <8 ' x8 "l 
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LO 

' ' ' ' 
-~--.1''.[---
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-.-"v-r ... _ _ _ _ J 
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I I I ~ 
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\ \ -% • DTameter Hole 
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~" - 10 UNCxiT+2'/z"J Hex Boll r e i 
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9/ 04 
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9104 

1's •- JJ UNCx91jz • Button Head Bolt I e J 
and Recess Nut t e ! With Rect(Jnqutar 
Plate W(Jsher r e J Under Head and Plain 
Round Washer I • J Under Nut 

~ 
16d Galvanized Common 
Nail , 2 Per Block 

j ") 
I 

I 
One- W(Jy TrtJfflc Only 

PLAN <.=J 

6 ' -3 ' 

}' - 4 · I _j_ 

~~--~~~~~~ 
:r, 
:... 

~~ 
..,. See Bearing 

P/(Jte Det(J// , (o 

Foundation Tube/~ 
. ' i 

2' 4' 4' 4' 2' 

-I I 1's. 

1's · -II UNCx]lj4' Button Head 
Bolt le! 1Jnd Recess Nut le! 

ELEVATION 

14 • Anchor Pt11te 

J'-8 UNC Heavy Hex Nut l e J 
With Plain Round Washer l e ! 

"" ~ 

\ ~ 

; • See Anchor 
~ PltJte DettJ!I 

.... 
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W-Beam Section 
12 Gauge 

Sljz • x?Vz "x45 • 
WOOd Post 

See Note 2 

Cable Sleeve 

8 ' x8'x1's • 

GENERAL NOTES 

I. The cable assembly sha/1 be tightened to 
remove slack. 

G) 2. One wrap of 14 gauge galvan!zed steel 
wire shall be wrapped around the terminal 
post near the top of the bear ing plate. 

3. See Std Owg C- 10.00 for me11surement /lmlts. 

@ e - /ndlc!Jfes AASHTO, AGC & ARTBA 
T (}51: Force I 3 Report deslgn<~tlon 

I 7 
1.?. I 

See Note 2 -,---J..,.~ Bearing Plate 
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I% • Diameter Hole 

I' -8 UNC Hex Thick 5fs ' -II UNCx91jz' Hex Bolt r e J 
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Round WtJsher r e J . :\Round washers r e J Under Head 

: : .~tJ~nd~N~u~' ------------------

1 8'x6 ' xfts • Foundation Tube 
G.-: 
I 8 • I 

FRONT VIEW SIDE VIEW 

BEARING PLATE DETAIL 

5fs'-II UNCx/!6" Hex Bolt rei 
and Hex Nut I eJ With Plain 
Round Washer leJ ITypJ 

\\Cable Anchor Assembly \ -% • 0/(Jmeter ITypJ 

14 • Diameter for Lock Pin 
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SIDE VIEW 
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• FOR ELE VAT IONS ABOVE 4,000', USE THE VALUES IN PAREN THESES t_:_~~J~~~J------~-~~-~- __ ls~-' I~~ I A:S.iUll I 

• Leaveoul" Pavement Area 
Posts J Through 8 (Typ! 
See General Note J 

t:.'\ Steel Post With Foundation 
\V Posts 2 Through 8 rTyp! 

0 

I . 

2. 

GENERAL NOTES I 9 I I 
This detail Is for roadway layout only. 

The ET- PLUS shall be lnsi<JIIed In <Jccordance with the manuf <Jcfurer '5 
speclflc<Jtlons <Jnd cvrrent approved dr<Jwlngs Including <JII det<JIIs, 
hardw<Jre, h<Jrdware qu<Jnlflles . and other Inf ormation. 

The cur rent mcnuf<Jclurer '5 (Jppr!l'ed drcwlng Is number SS-409, 09/20/07 . 
VIsit the Roadway Design web site to view an<f print the dr awing. 

0 J. "Leaveouts" In aspllaltlc concrete shall be provided In the AC pavement around 

Tube 

the guardrail posts at the loc<JIIons <Jnd dimensions specified on file manufacturer 
approved drawings. ' Leaveout• material shall consist of a !-sack grout mix or 
other non-cohesive material as approved by the engineer. 

4. See speclficalfons and Traffic Signing and Marking Stand<Jrd Dr<Jwlngs. 

Extruder Terminal 
Delineation 
See Note 4 

~ . ~ n t-~-~· R _§ ~0 

12' -6 " Steel W- Beam rTypJ / 

i ~ ~ . ... ..... 

Guller Flow Line / Extruder Terminal ~ 
PLAN 

Length of Need TrCifflc 

Q Guardrail I 
Measurement Lim!/ ET -PLUS Measurement Limit rEach! 

run FtJ so · -a · _________ __ _ ___ __ _, 
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Post8 Post 7 Post J 
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Post 2 

Post I 

DETAIL 
Sheet I of 2 

LAYOUT FOR ET-PL US 
7 POSTS IN TUBE SLEEVE S & ONE <ll HBA POST 

<PCCP, WITH CURB> (i) 

J.C. Cooper 
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I 
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AS BUILT DATE 

Dibble 
Engineering· 

loiBBLE PROJECT NO 111204 

• FOR ELEVA TIONS ABOVE 4,000 FT. USE TH E VALUES IN PARENT HESES .& Top of Rail = 28 " 
See General Note I 
Std ONg C- 10.03 

\ '~C:~ \su~~CTIIO. \~.' Ji.:i~ \ A)IIUl1 l 
I 9 1 ..... I I I I l 

Taper VlJrles: 0 to / ' 12 ' 1 e 
Rwndlng 

See Plans 2 ' /. RoadwlJy Width 

I Pavement Width 
® ,...., 

I .,-----
NorfTI{J/ Slope 
See P/(Jns 

v.,rilJb/e Width Gutter 
See Plans 

Rwndlng 
See PllJns 

Gutter Depression To Match 
Adjoining Gutter Depression 

Steel Post With 
F wnd<Jflon Tube 

TYPE A SECT ION 

Taper Varies: 0 to /' 12 ' 1 • 

/. RoodwlJy Width 

2 ' Varies: 4 ' -6 " to 2 ' -6 " 

l I Pavement Width 
T 

Gutter F ICNV Line 

· ·\···· ~~m/ji .Siope , , V<Jrlable Width Gutter 
See PMns , , See Plans 

~ 

: Gutter Depression to M<Jfch 
\ M}olnlng Gutter Depression 

Steel Post With 
Fwndatlon Tube 

TYPE B SECT ION 

Lwvwt ITypJ ® IP .& 
Roadw{Jy Width 

\~ 

~~ ~ 
MlJfch Roadw/jy Cross Slope 

·d . =~~]( :·· ... ~ ' -· 

'- -J 

GUTTER CROSS - SLOPE 
HIGH SIDE OF SUPERELEVATED SECTION 

Vr /ROAOWAV\u•e;.S\:-i~J)02b\ 

45 ' 10 ' 

"Leavewt " P{Jvement Are(J 
Posts 3 Thrwgh 8 !Typl 

Gutter Line See L£AV£0UT DETAIL 

I 

0 
28' 134 ' 1 . 

Cur b & Gutter 
See Plans 

I - I 

{ \ i \ i : l : \ : 'i 
\ \ I' 

\

Curb & Gutter 
\ Gutter Flow Line \ so,J 125:/J TlJper • 12 ' ) . 

Contraction Joint ITypl 
See Std ONg C- 05 .10, 
Note 3 

TYPE A GUARDRAI L INSTALLATION 
<FACE OF RA IL AT EDGE OF ROADWA Yl 

45 ' 

"Leavewt • Pavement Area 
Posts 3 Thrwgh 8 ITypl 

Gutter Line See LEAVEOUT DETAIL 

/0 ' 
0 

40 ' 146 '1 . 

Curb & Gutter 
See Plans 

Traffic 

~ 

Jl01 ~ 0 ~ i , ~0 : ij , -~ I~ 
\ ~ 
\ 1 \ : : 

Curb & Gutter 
Contraction Joint ITypl 
See Std Dwr; C-05 .10, 
General Note 3 

\ so:! 125:/J Taper • } ' 12 ' ) . 

TYPE 8 GUARDRAIL INST ALLAT ION 
<FACE OF RA IL OFFSET 2' FROM NORMAL EDGE OF ROADWA Y! 

\ Gutter Flow Line Traffic 

~ 

DETAIL 
Sheet 2 of 2 

LAYOUT FOR ET -PLUS 

r 

7 POSTS IN TUBE SLEEVES & ONE <ll HBA POST 
<PCCP, WITH CURBl 

1 

~ ~ - .::~ 1~1 ~ - "'' 
!Typl 

~ .c . Cooper-
ARIZONA OEPARTI.IENT Of TRANS?ORTA TION 

INT[Rij(){)AL TRANSPORTAT IOH DIVISION 
1\0ADW A Y GROUP PLANS DET A lL 

LEAVEOUT DET AIL 

0 
~-i1fij2~ 06/06/ 2011 V: \Aoad•e~ \ Oe .., \ d e to 1l :11. \ y l0412.dgn 

_,fOIIOIITitiiVI IGol 

t,l<9r-y Vlp<9r- ln<9 

POUI[ ~ocntoN T SHEE T "' 
TR A, CS NO. J_oF_ 

lAS-BUlL T CERTIFICATION 
I HEREBY CERTIFY THAT THE "RECORD DRA WING " MEASUREMENTS 
AS SHOWN HEREON WERE MAD£ UNDER MY SUPERVISION, OR AS 
NOTED, AND ARE CORRECT TO THE BEST OF MY KNOWLEDGE AND 
BELIEF. 

AL ~~ _ 4128!_ ______ _:_0123.·~-
siGi'/ATURE REGISTRATION NO. DATE 

HUBBARD ENGINEERING 
-1840 S. STI'PLEY OR. SUITFTTJl 

MESA, AZ 85204 
ENGINEERING FlRM 

'O""'''"""""'"""""j' <602)"'263-·,~, oo 
1-800- STAKE- IT 

\..__ (CUl'SO:: !UrRICCFA COOWTY) 

1 I ADDED ADOT GUARDRAJL DETAILS SAK I 06/ 10 /1 3 

REVISION BY 

SONORAN CROSSING 

ADOT DETAILS 

d IDR"' KEB IcES, KEB lc"' " RG 1 1 ~ ~ DATE ' 6/12!lAT[, 6/1 2DATE' s/ 12 DRAWING SH EET 
0 N ------- --

.<.; CALE: N/ A 56 OF 61 
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l PROJECT BENCHMARK 

THIS 
PROJECT 

LOCATION MAP 
T5N-R2E-SEC 11 

COP 1/ 4 SECTION 57-21 

ON- SITE QUANTITIE§"s 
2"DG/6"ABC (ACCESS ROAD) 
9"PCCP I 4"ABC (ACCESS RAMP) 

EARTHEN DITCH - TYPE A 
EARTHEN DITCH - TYPE 8 
EARTHEN DITCH - TYPE C 

EARTHEN DITCH - TYPE D 
EARTHEN BERM 
RIPRAP LINED CHANNEL 
RIPRAP W/ GEOSYNTHETIC EROSION CONTROL, D50=9" 

RIPRAP W/ GEOSYNTHETIC EROSION CONTROL, D50= 12" 
CONCRETE HEAI)WALL MAG SID DET 501 -1, TYPE U 
CONCRETE HEAI)WALL, SPECIAL DETAIL 

TRASH RACK ACCESS BARRIER, SPECIAL DETAIL 
FLAP GATE, WATERMAN MODEL F-10 
STEEL HAND RAIL, P-1173 
42" RGRCP CLASS IV STORM DRAIN 
54" RGRCP CLASS V STORM DRAIN 

PIPE PLUG 
CONCRETE EQUIPMENT PAl) 

4 WIRE FENCE W/ POSTS 
4 WIRE FLOOD GATE 

& ®ACCESS GATE 

FIRST FLUSH RETENTION TABLE 

1,838 SY 
880 SF 

1,004 LF 

66 LF 
384 LF 

444 LF 
514 LF 
468 LF 
256 CY 

82 CY 

EA 
EA 
EA 
EA 

102 LF 
108 LF 
26 LF 
lEA 

200 SF 
850 LF 

232 LF 
lEA 

BASIN I c<;::;~~B~lG ~EQUIRE~ VOLU~~ _I VOLUME 
CALCULATION 7cF PROVlnmrrn 

7, 793AB - I0,884AB 
A 

B 

c 
D 

E 

156,8 16 156,8 16 X (0.50/12) =6;53-t I e;en 

235,224 
75,880A- 23,375AB 

235,224 X (0 .50/12)=~ I +.3;66e 
7 0,252A&-7 3,763AB 

191,664 191,664 X (0.50/12)=?-;98& I 9-;%% 
51J66AB - 76,804A8 

1,080,288 1,080,288 X (0 .50/12)=~~ ~ 

19,731 __ X (0. 50/ 12)=823AB1 
7,1/JAB 

19,731 ~ 

VOLUME = (P / 12)A 
P = 0.50 (INCHES) (FIRST FLUSH) 
A = DRAINAGE AREA (SF) 

TYPE 

TEt.APORAIRY 

TEt.APORARY 

TEt.APORARY 

TEt.APORARY 

PERMANENT 

REFER TO ON-SITE DRAINAGE REPORT FOR ADDITIONAL DRAINAGE DESIGN INFORMATION 

GRADING & DRAINAGE NOTES (CITY OF PHOENIX, 20 11 ) 

ON-SITE GRADING &~ DRAINAGE PLAN 
FOR 

SONORAN CIROSSING 
PHOENIX, ARIZCIINA 85085 

A PORTION OF SECTION 11, Tf~WNSHIP SN, RANGE 2E 

PROJECT INFORMATION 
ENGINEER 

OWNER 

DIBBLE ENGINEERING 
7500 NORTH DREAMY DRAW DRIVE, 
SUITE 200 
PHOENIX, ARIZONA 85020 
PHONE: 602.957.1155 
FAX: 602.957.2838 
CONTACT: MIKE GLEASON, P.E. 

WESTCOR / 
BLACK CANYON MOTORPLEX, LLC 
11411 NORTH TATUM BOULEVARD 
PHOENIX, AZ 85028 
PHONE: 602.953-6210 
CONTACT: EDWIN PURUHITO 

SITE ACREAGE 
NET = 77.71 AC 

GROSS = 105.73 AC 

DISTURBED AREA = 10.3 AC 

EARTHWORK 
CUT 13,500 CY 
FILL 10, 100 CY 
NET 3,400 CY ( EXPORT) 

NOTE: ESTIMATED EARTHWORK CALCULATED BASED ON 
ONE-FOOT AERIAL CONTOUR MAPPING . 10::t FlLL 
SHRINK ASSUMED. ACTUAL EARTHWORK MAY VARY. 

DRAINAGE NOTES: 

PROJECT BENCHMARK 
FOUND CITY OF PHOENIX BRASS CAP IN HAND 
HOLE :BCHH) AT THE INTERSECTION OF DOVE 
VALLEY ALIGNMENT AND NORTH VALLEY 
PARKWAY, HAVING AN ELEVATION OF 1631.349, 
CITY CF PHOENIX DATUM. 

AS-B UILT CERTIFICATION 
I HEREBY CERTIFY THAT THE "RECORD DRAWING" MEASUREMENTS 
IS SHOW~I HEREON WERE MADE UNDER MY SUPERVISION OR AS 
NOTED AN) ARE CORRECT TO THE BEST OF MY KNOWLEDGE AND 
BEUEF. 

ADRIAN BURCHAM 70-23-73 
REG ISTERED ENGINEER/LAND SURVEYOR DATE 

47282 
REG ISTRAH)N NUMBER 

SHEET INDEX 
CI.O COVER 
C2 . I KEYMAP & CONTROL PLAN 

GRADING & DRAINAGE PLAN C3.1-C3.6 

C4.1 
C5.1 - C5.4 

CONCRETE CHANNEL PLAN & PROFILE 
DETAILS 

A PORTION OF THIS SITE IS WITHIN A FLOOD ZONE (TYPE A AND AE). 
OFFSITE FLOWS AFFECT THIS SITE. tfj RETENTION ON THIS SITE IS PROVIDED FOR THE 10-YEAR STORM EVENT. 
EXTREME STORM OUTFALLS THIS SITE IN MULTIPLE LOCATIONS / ELEVATIO 'iS. 

AS-BUlL T CERTIFICA T/ON 
I HEREBY CERTIFY THAT THE ''RECORD DRAWING" MEASUREMENTS 
AS SHOWN HEREON WERE MADE UNDER MY SUPERVISION, OR AS 
NOTED, AND ARE CORRECT TO TH£ BEST OF MY KNOWLEDGE AND 
BELIEF. 

C~i""·-' .;r"?:·~nb:. 
Thc.sco1r.~ !: .. ,:.; .... ..,...:.:. -:~; ~·:.,•cd t:)· the 
D1;vG! O:J ~~~!:,.i :' -r. -: ·.·: . .-.'~~;..-f:.~~r:i. fe r 
The i s~u::~ v:: c ~· t;::: ~::; \:n;, . : ~:l; p!nr.:~(;;) 

(Jmding ?lliL-Ph._L. Qo,_.£)5'-?. Ol-7 

:;v~'MP --?h._ Dr.!-~. 

~~-~ -~-----~:__ 
~u.ving _ C'h. _ _ D::.te 

;.~~~;ac . ==~~~-- ·;~~--
\\'<=.'J.:r __ ?:. .. - :J ~t::: __ 
\V,lsic..,;;.tcr _ lh. __ Outc _ _ 
v .. ~· : __ Ph._ O~te--

SIGNATURE REGISTRAnON NO. 

HUBBARD ENGINEERING 
184D S. STAPLEY DR. SUITE# IJ7 

M[SA, Al 852D4 
ENGINEERING FIRM 

DATE 

1. A GRADING PERI.IIT lS REQUIRED UNDER CHAPTER 32A OF THE PHOENIX CITY COOE. 
2. WHEN HAUL PERMITS ARE REQUIRED, THEY MUST BE OBTAINED PRIOR TO OR 

CONCURRENTLY WITH THE GRADING AND DRAINAGE PERMIT. 
3. EXCAVATING CONTRACTOR MUST GM: LOCATION FOR WASTING EXCESS EXCAVATION 

AND A LETIER FROM OWNER GMNG PERMISSION FOR DUMPING PRIOR TO STARTING 
ON-SITE CONSTRUCTION. IF EXCESS EXCAVATION EXCEEDS 100 CUBIC YARDS, THE 
DiSPOSAL SITE WILL ALSO REQUIRE A GRADING AND DRAINAGE PER ... IT. 

11. CONTRACTOR IS RESPONSIBLE FOR LOCATlNG AND CONFlRt.AING DEPTHS OF All THE 
EXISTING UTIUTY UNES WITHIN PROPOSED RETENTION BASIN AREAS. IF THE BASIN 
CANNOT BE CONSTRUCTED PER PLAN BECAUSE OF CONFLICTS. THE CONTRACTOR 
SHOULD DISCUSS MODIFICATION OF BASIN CONFIGURATION WITH TH£ aTY INSPECTOR 
TO DETERMINE IF A PLAN REVISION OR A FIELD CHANGE IS REQUIRED. 

18. THE ENGINEERING DESIGN C•N THESE PlANS lS ONLY APPROVE[) BY THE Ct1Y IN 
SCOPE AND N01 IN DETAIL ::oNSTRUCTION QUANTITIES ON THESE Pl.AI<S ARE NOT 
VERIFIED Ill' THE CITY. APHOVAL OF THESE PlANS ARE FOR PERMIT PURPOSES 
ONLY AND SH6.Jl. NOT PRE\'ENT THE CrTY fROM REQUIRING CORRECTION OF ERRORS 
IN THE PLANS WHERE SUCH ERRORS ARE SUBSEQUENTLY FOUND TO BE IN 
VlOLATION OF foil'( LAW, OR)INANCE. HEALTH, SAFElY, OR OTHER DESIGN ISSUES. 12. ALL ORANAGE PROTECTIVE DEVICES SUCH I>S SWALES, INTERCEPTOR DITCHES. PIPES, 

PROTEC11VE BERMS, BARRIER WALLS. CONCRETE CHANNELS, OR OTHER MEASURES 
DESIGNED TO PROTECT ADJACENT BUILDINGS OR PROPERTY FROM STORM RUNOFF 
MUST BE COMPLETED PRIOR TO BUILDING CONSTRIJCTION. 

LEGEND 
EXST 

,A. BENCHh4ARK 

@ BRASS CO.P FlUSH 

b!J BRASS CAP IN HANDiiOLE 

~ BACKFLOW PREV"tNTION DEVICE 

·(:.- u )' CACTUS 

·~ DRYWELL 

~ FIRE HYDRANT 

tr FIRE DEPT CONNECTION 

.L:; GATE 

@ GRATE 

GUY WIRE 

'=J HEADWALL 

@ MANHOLE (TYPE NOTED) 

!;]) METER (TYPE NOTED) 

0TV PEDESTAL (TYPE NOTED) 

1_~ PULLBOX (TYPE NOTED) 

!t'tt~: ::~ 
STREET LIGHT 

t~) .~~ .. ~ TREE 

-0- UTILITY POLE 

if' VALVE (TYPE NOTED) 

EASEMENT 

PROPERTY LINE 

RIGHT -OF -WAY 

FENCE WIRE 

FENCE CHAINLINK 

FlOWLINE 

MASONRY WAU./ RETAJNING WALL 

·,~ ,.:r-- MAJOR CONTOUR 

- ·._ ,,.P .. ,. MINOR CONTOUR 

UTILITY IJNE (TYPE NOTED) 

~ EXST BUILDING 

ENGINEER'S NOTES 

AS BUILT DATE 

Dibble 
Engineering 

DIBBLE PROJECT NO 11 1204 

NEW 

~ BACKFLOW PREVENTION DEVICE 

&-0 DRYWELL 

_., FIRE HYDRANT 

LJ GATE 

...__., HEADWALL 

0 MANHOLE 

[g METER 

J PIPE PLUG 

cg] PULLBOX 

~ RIPRAP 

1 SIGN 

STREET LIGHT 

-0- UTILITY POLE 

11 VALVE 

BUIL.DING SETBACK 

CENTERLINE 

EASEMENT 

RIGHT -OF -WAY 

::=::::!...-. QiANNU 

FENCE WOOD 

FENCE WIRE 

FENCE CHAJNLINK 

FlOWliNE 

MASONRY WALL/RETAINING WALL 

~,.,....--.. >.WOR CONTOUR 

~,of>~ MINOR CONTOUR 

lliJII1I STORM DRAN 

- 2'W- UTILITY LINE (TYPE NOTED) 

~ FLOW OlRECTION 

FILL SLOPE U~ITS 

- c-- CUT SLOPE UMITS 

1. CONTRACTOR SHALL REFER TO LANDSCAPE SALVAGE PLAN FOR ALL VEGETATION TO BE 
REMOVED / SALVAGED. 

2 . ADOT DETAILS SHALL BE CONSTRUCTED PER ADOT STANDAR D SPECIFICATIONS. 
3. CONTRACTOR SHALL COMPLY WITH CWA SECTION 404 NATIONWIDE PERMIT REQUIREMENTS 

FOR LINEAR TRANSPORTATION PROJECTS AND UNDERGROUND UTIUTIES. 

4. PLANNING AND DEVELOPMENT DEPARTMENT FIELD INSPECTION GROUP SHALL BE 
NOTIFIED 48 HOURS BEFORE ANY ON-SITE AND/OR OFF -SITE CONSTRUC110N 
BEGINS, TELEPHONE {602) 262-761 1. 

S. STAKING FINISH FLOOR ELEVATIONS IS THE RESPONS181LITY OF THE OWNER AND HIS 
ENGINEER. THE OWNER'S ENGINEER SHALL SUBMIT THREE SEALED COPIES OF THIS 
GRADING AND DRAINAGE PLAN DESIGNATED AS "RECORD DRAWING" (BEARING AN 
ORIGINAL SIGNATURE) PRIOR TO THE REQUEST FOR FINAL INSPECTION. 

13. PER SEC110N 6.8.7 OF THE STORM WATER POLICIES AND STANDARDS. SIDE SLOPES 
OF STORM WATER STORAGE FACILITIES SHALL BE NO STEEPER THN< So1 FOR 
IRRIGATED GRASS ARV.S AND ~:1 FOR LANDSCAPE AREAS. SLOPE STABIUZATION 
MEASURES ARE REQUIRED FOR ALL SLOPES GRC...ATER THAN Sol. THE SLOPE 
STABILIZATION MEASURES MUST BE READILY MAINT>JNABLE USING COMMON 
MAINTENANCE EQUIPMENT AND BE DESIGNED WITH CONSIDERAT10N TO AESTHETICS. 
THE SLOPE STABILIZATION MEASURES SHALL BE CONSISTENT WITH COMMONLY USED 
ENGINEERING PRACTICES. UN-STABILIZED DECOMPOSED GRANITE IS NOT ALLOWED ON 
SLOPES GREATER THAN Sol. 

19. THE CITY OF PHOENIX POll :E OEPART~ENT ENFORCES LAWS REGULATING THE 
OPERATION OF COMMERCIAL VEHICLES. THIS INCLUDES ENFORCEMENT OF FEDERAL, 
STATE, COUNlY AND LOCAL LAWS AND ORDiNANCES. QUES110NS REGARDING 
COMMERCLOL VDilCLE ENF011CE~ENT MAY BE DIRECTED TO THE COMMERCIAL VEHICLE 
ENFORCEMENT SUPEIMSOR AT (602) 49S-7813 (TRAFFIC BUREAU SOUTH) OR (602) 
49S-6784 (TRJ.mC BUREAU NORTH) 

20. PLAN APPRO'.'"L IS VALID F<)R 180 DAYS. PRIOR TO PLAN APPROVAL EXPIRAT10N, 
ALL ASSOCIATED PER~ ITS S 'ALL BE PURCHASED OR THE PLANS SHALL BE 
RESUBMiffiO FOR EXTENSICN OF PLAN APPROVAL. THE EXPIRA110N, EXTENSION, AND 
REINSTATEIIENT OF CIVIL E' GINEERING Pl.AI<S AND PERt.IITS SHALL FOLLOW THE 
SAME GUIDEU~ES AS THOSE INDICATED IN THE PHOENIX BUILDING CONSTRUCTION 
CODE AD"'INISTAATIVE PROVISIONS SECTION 10S.3 FOR BUILDING PER ... ITS. 

KIVA: 11-3686 
SDEV: 11 00351 
CSPR: 1201762 
OS: 57 -21 

0 
C\ll 'TWO WOFI'Kl""> DAYS 

6. PAD CERT1FICAT10NS WILL BE REQUIRED ON ALL LOTS WITHIN THE SUBDMSION AND 
SUBMITIEO TO THE CML/SITE INSPECTOR PRIOR TO ANY CONCRETE CONSTRUCTED 
IN THE RIGHT-OF-WAY_ PAD CERTIFICATION CAN BE SUB ... ITTED TO THE CML/SfTE 
INSPECTOR BY EITHER SUBMmiNG ONE APPROVED BLACK-UNE AS- BUilT GRADING 
AND DRAINAGE PLAN OR IN LETTER FORMAT SHOWING THE DESIGN AND AS-BUILT 
PI>D ELEVATIONS I>S SHOWN ON THE APPROVED GRADING AND DRAINAGE PlAN. IT IS 
REQUIRED THAT THE AS-BUILT Pl.AI< AND LETTER BE SEALED BY A CIVIL ENGINEER 
OR LAND SURVEYOR REGISTERED IN THE STATE OF ARIZONA. 

7. A SEPARATE PERMIT IS NECESSARY FOR ANY OFFSITE CONSTRUCTION. 
B. AN APPROVED GRADING AND DRAINAGE PLAN SHALL BE ON THE JOB SITE AT ALL 

TIMES. DEVIATIONS FROh4 THE PLAN MUST BE PRECEDED BY AN APPROVED PLAN 
REVISION. 

9. GRADING AND DRAINAGE PlAN APPROVAL INCLUDES THE CONSTRIJCTION OF ALL 
SURFACE IMPROVEMENTS SHOWN ON THE APPROVED PLAN, INCLUDING. BlfT NOT 
LIMITED TO, RETENT10N AREAS, SEDI ... ENTATION BASINS, AND/OR OTHER DRAINAGE 
FACILITIES, ORANAGE PAffiRNS, WALLS, CURBS, ASPHALT PAVEMENT, AND BUILDING 
FlOOR ELEVATION. 

10. GRADES SHOWN IN RETENTION BAS~S ARE DESIGN fiNtSHEO GRADES. SHOULD THE 
CONTRACTOR OR ANY SUBCONTRACTOR PLAN TO PlACE SPOiL OIRT FROM FOOTINGS, 
UTILITY TRENCHES, LANDSCAPING, SWIMMING POOLS, ETC. IN THE BASINS, THE 
BASINS SHOULD BE SUFFICIENTLY OVER-EXCAVATED DURING THE ROUGH GRADING 
OPERATION TO ALLOW FOR THE PLACEMENT OF THE FILL OR l.AI<OSCAPING 
MATERW.S. 

14. RETAINING WALLS 3'4' OR LESS MEASURED FROM THE TOP OF THE FOOTING TO THE 
TOP OF THE RETAINING WALL THAT SUPPORT A SURCHARGE ARE TO BE REVIEWED 
AND PERMmED BY THE CML PLAN REVIEW STAFF AND INSPECTED BY THE CIVIL 
INSPECTlON STAFF. RETAJ NING WALL OVER 3'4' ON NON-HILlSIDE RESIDENTlAL ZONING 
CllSTRICTS REQUIRE A USE PERMIT. WALLS OVER 3'4' WILL BE REVIEWED, PERMITTED, 
AND INSPECTED BY THE BUIL.DING SAFETY BRANCH OF THE PLANNING AND 
DEVELOPMENT OEPART ... ENT UNDER SEPARATE SUBMmAL BY THE APPLICANT. 

1S. AU. RAMPS MUST MEET ADA ACCESSIBILITY GUIDEUNES (AOAAG) STANDARDS AND 
CITY OF PHOENIX SUPPLEMENT TO M.A.G. UNIFORM STANDARD SPECIFICATIONS AND 
DETAILS; 2" MAX CROSS SLOPES AN012ol MAX LONGITUDINAL SLOPES. 

16. CERTFICATE OF OCCUPANCY (C OF 0) AND/OR FINAL ELECTRICAL CLEARANCE FOR 
ANY BUILDING IS DENIED UNTIL ALL GRADING AND DRAINAGE IMPROVEMENTS ARE 
COMPLETED. 

17. EXISTING OR NEWLY DAMAGED AND/OR DISPLACED CONCRETE CURB, GUTIER, 
SIDEWALK, OR DRIVEWAY SLAB THAT IS WITHIN THE RIGHT-oF-WAY SHALL BE 
REPAIRED OR REPLACED, I>S NOTED BY CITY INSPECTORS, BEFORE FINAL 
ACCEPTANCE OF THE WORK. 

21. THE OWNER/DEVELOPER SH 'Ll. BE RESPONSIBLE FOR REGISTERING THE DRY WELlS 
SHOWN ON THE GRADING AI'O DRAINAGE PLAN WITH THE ARIZONA OEPARTUENT OF 
ENVIRONMENTAL QUALITY (A.O.E.Q.). FOR INFORMATION ABOLfT SPECIFIC 
REOUIRE ... ENTS, CONTACT T1- E WATER PER~ITS UNIT AT (602) n1 -4666. 

22. DRY WELLS MUST BE DRILU:D A MINih4Uh4 OF 10 FEET INTO PERh4EABLE POROUS 
STRATA OR PERCOlATION TESTS WILL BE REQUIRED. THE GRADING ANQ ORANAGE 
INSPECTOR h4USi BE PRESENT BEFORE BACKFILl OR WELL PIPES ARE PLACED 
WITHIN mY DRY WELlS. 

23. THE OWNER/DEVELOPER IS RESPONSIBLE FOR INSTAWNG ADDITIONAL DRYWELL(S) 
SHOULD THE ON-SITE RETENTION FAIL TO DRAN WITHIN 36 HOURS. 

NOTE: BEFORE GRADING IN AREAS CONTAINING NATIVE DESERT VEGETATION, THE 
CONTRACTOR t.AUST OBTAIN .6, PERMIT FROM ARIZONA DEPARTMENT OF "GRICULTURE. 
FOR INFORMATION, PHONE (602) 364-0935. 

City ofF_. 
Thci<~\Jll>loov<-IPP'ovedbytllt 
OeYd""""'"i)etVioco~fcr ,. _of ... folk]WiDg pem>il(>f. 

GndiDa r:f2!? l'b._L- DIW~ () - I Z.. 

sWM? - !.'h.-- o.tt. 
Fa.viD& - Pb·- oat; 

(;ooel<tC ~Pb. Q(ain. Fac. __ Ph. - . __ Da .. _ 

WasW>'iattr Ph._ Datt-
lltisc . ?b._ Oate_ 

<so2l'263-'r, oo 
1-BOG-STAKE - IT 
(OJTSOE:I.W!K:Oh.COU!flY} 

l I MODIFlED UFT STATION GR.*ONG, LAYOLIT AND DRIVEWAY I SAK I 0171-4/201.} 

REVISION I BY 

SONORAN CROSSING 

COVER 

DESo KEB !CKo MRG 
SHEET 12 IDATEo6/ 12 IDAT£o67T2 

AS NOTED 1 OF 13 
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\ T5N, R3E, SEC 11 
SW SEC CORN ER 
FOUND STONE IN HH 
STA 32+67.87 
(WEST OF 1-17) 
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DOVE VALLEY ROAD 
STA 54+45.5 1= 

32ND AVE 
STA 1 D+00.17 

~r 

SITE BOUNDARY 

TSN, R3E, SEC 11 
SOUTH QUARTER :ORNER 
FOUND BCF 
STA 59+ 13.25 

AS BUILT DATE 

Dibble 
Engineering 

DIBBLE PROJECT N()- 1-4 1 ~.)4 

REF'ER TO THE FOLLOWING PACKAGES FOR ADDITIONAL 
INFORMATION AND COORDINATION: 

1. OFF-SITE PAVING PLAN 
2. OFF -SITE SEWER PLAN 
3 . ON-SITE SEWER LIFT STATION & FORCE MAIN PLAN 
4. OFF - SITE WATER MAI N PLAN 
5. LANDSCAPE SALVAGE PLAN 
6. STREET LIGHT PLAN 

N 

o· 1 oo· 2oo· 4oo· ·----SCALE : 1 "= 200' 

PROJECT BENCMARK 
T5N, R3E, SEC 11 
SE SEC CORNER 
FOUND BCHH 
STA 85+52.82 

55+00 70+00 75-t-00 80+00 85+00 
_ _!__I _ ____i__l _ -t----1 _ .....L...__..j _ ~ NiJ9-~ - ~ - --f----1 -· ____L_I - ~ - ~ - ____L_I -

DOVE VALLEY ROAD 
(AKA SONORAN BOULEVARD) 

AS-BUlL T CERTIFICATION 
I HEREBY CERTIFY THAT THE "RECORD DRAWING" MEASUREMENTS 
AS SHOWN HEREON WERE MADE UNDER MY SUPERVISION, OR AS 
NOTED, AND ARE CORRECT TO THE BEST OF MY KNOWLEDGE AND 
BWEF. 

41282 10/23/13 ~~~ -----------
SIGNATURE RECISTRAnON NO. DATE 

REVlSION 
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II l (so2)263-11oo 
1-800-STAKE - IT 
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BY 

HUBBARD ENGINEERING ,~ SONORAN CROSSING 
1840 5. STAPLEY DR. SUITE/ 137 ~ 

MESA, AZ 85204 
ENGINEERING nRM 

; ''~~:::::•v ~i,~E~ 2 SHEET 
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~ ! "E2Q0 ' 2 OF ~ ~L------------------------------------------------~~--~~.... 

KEY MAP & CONTROL PLAN 
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', 204-02-004F 
''.. WESTCOR BLACK CANYON MOTORPW< LLC f' 

\......__ -----............._£ NOTE: FUTURE DEVELOPMENT OF THIS PARCEL REQUIRES _/ 
j -~EAR;~R PRE VS POST RETENTION 
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--------// f._ __ 
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1/\ .....-·\ /' 
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' '· .... 

------4:1 MAX BASIN'··-- .. 
SIDE SLOPES 
(lYP) 

\.._/ \ / 

\~ 
~ ... /7 

Ji 
J 

RETENTION BASIN A (TEMPORARY) 
TOP 1652.% .20AB 
WSE 1651 .9 1 A8 
BOT 1 65 1.00 A8 
VOL &,ei'l! CF PROVIDED 10,884AB 
REO ~ CF (FIRST FLUSH) 7,79JA8 

-~~--
'"c.t. 
"~ 

~---
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I 
NOTE: FliTURt.. DEVELOPMENT OF THIS 
100-YEAR, 2-HR 100:>: RETENTION 

·,_ 

PAR,CEL REQUIRES I 
., ...... ~ ., · ·- ·os

2 
_ 

/ 
I 

('_, I 

'-..... .......... 
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1 i ~ /. I .·,-·4 I 
' -k i j 

'; I FL 1 639.-!r. 6AB. 
STA 37+47.7 AB 

~: ,....,....., 565 .2 ' RT.5AB 

ABSTA 37+41.3 
IAB96.3 S&r.-r' RT 

! BASIN OVERFLOW 
i 8 ' LEVEL BENCH I ELEV 1652 AB 

_;· 

I A8 FL 1650.5./ .. 'I I 
Jl A8.7 STA 37+44:5- 'I · ~. ! 

E .O~FALL 

l i / . '1:; f JU~I~DICTIONAL UMIT 
'I A830.6 63+o>' RT ' , / ' V" 404 

:,
1
/ lATERAL MjGRATIOJ.l- LIMIT ' ·t: , '·,·, 

I I " ,1· ,\' II 
I I '-.. 11 ',1· ' 
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AS BUILT DATE 

Dibble 
Engineering· 

~BBLE PROJECT NO 1 1 1204 

0 REMOVAL NOTES 

AS-BUlL T CERTIFICATION 
I HEREBY CERTIFY THAT THE "RECORD DRAWING" MEASUREMENTS 
AS SHOWN HEREON WERE MADE UNDER MY SUPERVISION, OR AS 
NOTED, AND ARE CORRECT TO THE BEST OF MY KNOWLE:OGE: AND 
BE:LIE:F. 
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SIGNATURE 
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REGISTRATJON NO . 

10/23/13 

DATE 

HUBBARD ENGINEERING , 
1840 5 STAPLEY OR. SUITfj"'iJl ~ 

0 

MESA, AZ 85204 
ENGINEERING FIRM 

CONSTRUCTION NOTES 

@ EARTHEN DITCH TYPE A 
DET 1, SHEET CS. 1 

@ EARTHEN DITCH lYPE B 
DET 2, SHEET C5.1 

@ EARTHEN DITCH TYPE C 
DET 3, SHEET C5. 1 

(§} DUMPED RIPRAP 
W / EROSION CONTROL GEOSYNTHETlC (NPI) 
DEPTH=1 8", D50=9", GEOMETRY PER PlAN 

@ DECOMPOSED GRANITE ACCESS ROAD 
2"DG(1/ 4 " MINUS) ON 6"ABC 

NOTE: ELEVATIONS AND CONTOURS ARE TO 
FI NISH GRADE. CONTRACTOR SHALL OVER 
EXCAVATE AS REQUIRED FOR SURFACE 
MATERIALS (ABC. PAVEM ENT, RIPRAP. ETC) 
TO MEET FINISH GRADE. 

REFERENCE NOTES 

REFER TO Off -SITE ROADWAY PlAN 
FOR ROADWAY CONSTRUCTION 

NEW STORM DRAIN / CULVERT 

557 LF 

66 LF 

18 LF 

90 CY 

39 SY 

REFER TO Off - SITE PAVING PLAN FOR CONSTRUCTION 

N 

~ 
I 

0 

0 

o· 1 s· 30' 6o· 

SCALE: 1 "=30' O
CAU.. nr.·~ 'NORt<lkG Otot."'rS 

(so2li63-',", oo 
1- 800-STN<E-IT 
(OOI"~WJ!ICOPAC:OUITY) 

RNSION BY 

SONORAN CROSSING 

GRADING & DRAINAGE PLAN 

SHEET 

~ fSCALE: AS NOTED I C3.2 I 4 OF 13 I 
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Fl. 16~36.14AB 

I 
STA \8+~74.6AB 
Btl:+' RT 6 7. 9AB 

--:;;;;! -

I 

CATCH BASIN 
RIM= 1637.80AB 
/IIV= 1632.65AB 

STA= I6+76.74A8 
521.68' RTAB ~ , 

AB NOT BUILT 9'fil< 16T62.6@ I 

NOTE: FUTURE DEVELOPMENT OF THIS PARCEL REQUIRES 
1 00-YEAR, 2-HR PRE VS POST RETENTION 

; ' 

?c4 ;;:; aa~; 

WL 'JICUN :JLAt.:.w ~ANY0/1.' MOIOHF:..LX LLC 

I 
NOTE: FUTURE DEVELOPMENT OF THIS PARCEL 
100- YEAR, 2 - HR PRE YS POST RITENTION 

REQUIRES 

I 

1:1 

:I 
@@)'8)\~~:; 

f "" 

A8.3 STA 16+25.& .../ 
A8. 6 627 .6' RT 

A81NV 1632.00 I / 
LATERAL 

MIGRATION LIMIT /
1 

1212!2013 

I 

I 

I 

I 
) 

::c:. 
·~~~,=~ 

: ~3 ' d@ 

t:l ~I 
W U;t: 

5 g l~ 
" ~ ~~~ 

~ g!f 
Vl olo 

Vf 

&,. AMENDED AS-BUlL TS ) 

I. ~ -_-.;; ·--- -
"-.._,~ - -~-~ 

"""-.._ -~, 
·--'-., 

TYP@ 

?04 J? (yjAf 

WfSiCOP 8l 11CK CANYOIV MOiORPltX f/C 

NOTE: FUTURE DEVELOPMENT OF THIS PARCEL REQUIRES I 
1 00-YEAR, 2-HR 1007. RETENTION 

Fl. 1634.!1-.69AB 
STA 15+50.0 AB 

\ 

NC 1636. 10AB 

'•' 

NC 1635 6JAB 
STA 14+88.22AB 

----

AB .O 
AB 5.7 

AB 308.7 

r /23.25 ' RTAB 

GRADE TO CONTOURS SHOWN (TYP) \ 

\- ( AB FG 18354 I 
O ~ (2.2 FPS) NC 1635.61A8 8 A/18~2~;~?6~ \ : . . 58A8 STA IH4J 71A , 

L 99.68' RTA8 : 

' 4:1 MAX BAS:LN FL 1633.5 A8 ' SIDE SLOPES . ( 
STA 14+25.2 A8 I (TYP) ~I/, 
68. 1' RT A8 NC 163529A8 ~ t f:' 

STA 14+1046A8 A~trA 13+59.1 \ , 
221 .15' RTA8 (JBIT' RT \ 

~=% I SM -

I 

.. -;-~-.~~ .. \. \" 

I 

I 
I 

·· .. ; 
' 

I 

1 00-YEAR FLOODPi..AJN (ZONE AE) • 
I . 

404 
JURISDICTIONAL LIMIT 

NC 1635.56A8 100-YEAR ,FLOODWAY 

STA 14+50.22AB 1 

238.78' RTAB 

BASIN OVERFLOW 
18 ' LEVEL BENCH 
ELEV 1634:5.6AB , 
EXTEND TO PROPERTY LINE 

AS BUILT DATE 

Dibble 
Engineering· 

DIBBLE PROJECT NO 1 1 1204 

0 REMOVAL NOTES 

0 CONSTRUCTION NOTES 

@ STEEL HANDRAIL 
COP STD DET P-1173 

@ EARTHEN DITCH TYPE A 
DET 1, SHEET C5.1 

@ DUMPED RIPRAP 
W/EROSION CONTROL GEOSYNTHETC (N PI) 
DEPTH=18", D50=9", GEOMETRY PER PLAN 

@ CONCRETE HEADWALL 
MAG STD DET 501-1, TYPE U 

@ 42" STORM DRAIN, RGRCP CLASS IV 

@PIPE PLUG 

@FLAP GATE 
WATERMAN MODEL F -1 0 OR APPROVED EQUAL 

@ EARTHEN DITCH TYPE D 
DET 4, SHEET C5.1 

NOTE: ELEVATIONS AND CONTOURS ARE TO 
FINISH GRADE. CONTRACTOR SHALL OVER 
EXCAVATE AS REQUIRED FOR SURFACE 
MATERIALS (ABC, PAVEMENT, RIPRAP, ETC) 
TO MEET FINISH GRADE. 

REFERENCE NOTES 

REFER TO OFF-SITE ROADWAY PLAN 
FOR ROADWAY CONSTRUCTION 

NEW STORM DRAIN / CULVERT 

24 LF 

154 LF 

166 CY 

lEA 

108 LF 

EA 

lEA 

444 LF 

REFER TO OFF- SITE PAVING PLAN FOR CONSTRUCTION 

~ 

1 
-@ 

[ 

0 

0 

1 .:;_ ' .50' 6c' .. -
~-
sc~._[: 1 .. ·sc · l

r-Jc-... 1 we • o'<..: '""~' <oo2f'z6J-'i~ioo 
1-800-STAKE-IT 

"- (U.ISI.' lo'.'81C:t4 CO.t. ~) 

SUPPI..EMENTAl SPOT ELEVAllONS AT PROPERlY UNE KEB 111704720\J 

REVISION BY 

SONORAN CROSSING 

GRADING & DRAINAGE PlAN 

0£51 KEB ICKI MRG 
~ MATCH LIN t. - :::.t.t. ;::,nt.t.l L..:>.o rE,tt 04 DAT£111 o4 OAT£:11 04 SHEET 
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w e; 
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< 
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w 
z 
::J 

I 
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\\~ _/ NOTE: FUTURE DEVELOPMENT OF THIS PARCEL REQUIRES 
1 00- YEAR. 2-HR 1 OO:r. RETENTION 

-~ ' 
- ~--~. 

ARI/ONA ()!PAR I Mt N l 
or TRANSPORTATION 

t 
\ \ 
\ \ """-·-·~ -- ---~-

\ \ I . 

\. I 
I I 

... ~ 
!; 

L 

L~ 0 

\ :Y 
\ 

- ....... \ 

\ ,, 
t; ., 

I , I 
\ '· ~ \ \ 
e ,. ~ e ,44+00 45+00 N89'JL27:i: 
~-- ~ \, $ _l --; -I 

I 
NOTE: FUTURE DEVELOPMENT OF THIS PARCEL REQUIRES I 
100-,YEAR, 2-HR 100:r. RETENTION 

J .... 

?01-02-004( 
'IIESTCOR BLACK CANYON MOTORPt. EX II C 

RETENTION BASIN D (TEMPORARY) 
TOP 1633.00 AB 
WSE 1632.65- (FlRST FLUSH) .85A8 
BOT 1632.66 .20AB 
VOL ~ CF PROVIDED 76,804A8 
REO ~ CF (FIRST FLUSH) 

AB57,766CF 

io 

---

4 :1 MAX BASIN 
SIDE SLOPES 
(TYP ALL BASINS) 

~ I 1 
I' 

h-:· 
\ . ~ 

~ 
\ 
\ 

\ 
47+00 

't 

. = ,- '- -~~~~ : ._- --=:::: - - <~J=J 

~ 
3: -

"'--.. 
7 ' ~, --""'"' 

'---~. 52+00 

l(t /' 

\ .. 

RETENTION BASIN D (TEf.APORARY) 

NG 1631.62AB 

r STA 13+07.07AB 
224.95' RTAB 

t;: 
w 
...J 

:;= 
g 
w 
CD 

LATERAL MIGRATION / UMIT 
100-YEAR 1FLOODWAY 

1 00-YEAR fLOODPLAIN (Z.ONE AE) 
~ . 
1. 
I 

i 
I 

I 
~ 

/\ 

~bill: f5 R~ 
~ «)w 
Z Nt:: 

~ 81"' ~ . It 
Ul C!O 

'I' 

404 
JURISDICTIONAl LIMIT 

·-· 

~ 
a: 

in ,... 

AS BUILT DATE 

Dibble 
Engineering· 

DIBBlE PROJECT NO 111204 

0 REMOVAL NOTES 

0 CONSTRUCTION NOTES 

fl. I@ DECOMPOSED GRANITE ACCESS ROAD 
ill 2"DG(1/4" MINUS) ON 6"ABC 

@ PAVEMENT SECTION 3 
4 "AC/7"ABC (SEE SHEET CR2.2) 

NOTE: ELEVATIONS AND CONTOURS ARE TO 
FINISH GRADE. CONTRACTOR SHALL OVER 
EXCAVATE AS REQUIRED FOR SURFACE 
MATERIALS (ABC, PAVEMENT, RIPRAP, ETC) 
TO MEET FINISH GRADE. 

REFERENCE NOTES 

SEE DET 8, SHEET C5. 1 FOR 
UFT STATION YARD GRADING 

REFER TO LANDSCAPE PLANS 
FOR MONUMENT SIGNS 

REFER TO OFF-SITE ROADWAY PLAN 
FOR ROADWAY CONSTRUCTION 

REFER TO ROADWAY PLANS FOR 
OUTLET CHANNEL & RIPRAP CONSTRUCTION 

NEW STORM DRAN / CULVERT 

330 SY 

72 SY 

REFER TO OFF-SITE PAVING PLAN FOR CONSTRUCTION 

~ 

~ 
4 
( 

0 

0 

c· 1s· .so· Go' --------·-----~ SCA_[: 1"' 30' J
CM.l. ~'0 W:l~<NC IJA.'f'S 

(sa2ii63~"10o 
1-BOQ-STAKE - rr 
~(CIJ ISIOL I.IAA:ICOf'JoCOIJ t. '") 

1 RE\<SEO UFT STAllON GRIDING, LAYOUT AND DRIVEWAY SAK D1/14/2D13 
J REVISED SWAL.E AT EXTREWE STORM OUTFAI...l.. KEB 11/04/2013 
-4 SUPPlEWENTAl SPOT ELEVATIONS AT PROPERTY UNE KEB 11/04 2013 

RE\nSKlN BY 

SONORAN CROSSING 

GRADING & DRAINAGE PLAN 

CK: MRG 
o.t.TE:11/04 SHEET 
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8 
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§ 
" 0 
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8 ' 8' 
1'- ~ -; [ EXST GROUND 

v::-~- ,_ I ___. -- _ -~ _ _ (TYP ALL SECTIONS) 
4 - ~~ 

: I I ~t·. \ . 

'N \ ELEVATION 
PER PLAN 

MATCH 

G_)EARTHEN DITCH - \:f~-.~ :/ 

-,,,_~-=-
4: 1 1 \ :.:~nT 

'N ~~A~~ 

0 EARTHEN DITCH - \f'f~r' ~ 

8' 6 ' a· 

--:;;;,--~ . I " ~--v"?l,-
.,,.~·.\ 

• \ ELEVATION 
"' PER PLAN 

0 EARTHEN DITCH - ":f'~-.S 

-6'- 4' r-6'-
-<.~ -' I ~ 

4:~·.\ 

in \ ELEVATION 
· PER PLAN 

-~!--- p:.--

G)EARTHEN DITCH - ~:~"' ~ 

5' 
-j 

~ 
.,p - - - - \_ ~L~ATION~ 1?, o-

PER PLAN 

0EARTHEN ,~~~~ 

9 .5' 

CHANNEL 
CONsnR 

~ 

9 .5' 12.0' + r 
l 

1 -:.. 

FILTER FABRIC 

• LEFT CHANNEL BANK 
EXTENDS TO 12' WIDTH AT 
3: 1 SLOPE TO A HEIGHT OF 
4' ABOVE FLOWLINE WHERE 
SHOWN ON PLANS 

CHAMFER 1" 
ALL EXPOSED EDGES 

RIP RAP 
D50=6" 
DEPTH=2' 

RIPRAP LINED CHANNEL 0 (FACING UPSTATJON) 
6 1\0 SCAL[ 

0:: 
..J "-
u ~ 

CLASS A CONCRETE PAD 
3,000 PSI 
DIMENSIONS PER PLAN 

I 
#4 BARS 0 6" OC 
BOTH WAYS 

r-~--_L--~~--- -r .., _, 
..,._, ·.·~-~-- ~.;;c-"1, .J; ' • ~.,.c.-:.CuA_ - .y.c~· A~' ..,. 

.cj. ....... -;.·. '~'C 7 l 

2-#4 ..J 12" 4" ' '\( . ABC ~OMPACTED TO 95:1: 
CONT ~ \ PER ASTM D698 

SUBGRADE COMPACTED TO 95~ 

(7) EQUIP ME~~ l!f 

I 
I .69A8 

A835.38 FG 16~ p 1634-.t! I 
A8STA 1 2+ 01.7 \ STA 1 2+01 .fl AB 

I A863.0' RT 1 75.6' R'i \ 
\ AB .' 

I p 1634.!t.74A8 

I 
STA 12+01.2A8. 

I 9 ~~ · RT r{25 

g·~s·· 11 / 

, ~r 
~ . 

w 

z 
Vi 
il'i 
z 
0 
>= z 
w 
l;j 
0:: 

~1~ FG 1 6:¥.;,&34.52A8 , 
STA 1 1 +52.3 A8 

16 1637 -

- 1638-----

116.2 ' RT AB 

16Js ~- ~·.J.s~ 
- ~ 
~" 

-~ 
~-.__ 

.@ = 

~ 

& 

2' 

BENCH ' DG ACCESS ROAD I REFER TO SHEET C3.1 

~-~-----
-~-----~- --

11 

loS BUILT DAlE 

Dibble 
Engineering· 

DIBBLE PROJECT NO 11 1 204 

0 

0 CONSTRUCTION NOTES 

@ CONCRETE EQUIPMENT PAD 
DET 7, THIS SHEET 
ELEVATION PER PLAN 

(§) CONCRETE EQUIPMENT PAD 
PER APS REQUIREMENTS 
ELEVATION PER PLAN 

REFERENCE NOTES 

REFER TO LIFT STATION PLANS FOR LIFT 
STATION WALLS, GATES & EQUIPMENT 

DRAINAGE OPENING THROUGH WALL 
REFER TO LIFT STATION PLANS 

AS-BUlL T CERTIFICATION 

0 

I HE.RE.BY CERTIFY THAT THE "RECORD DRAWING" MEASUREMENTS 
AS SHOWN HEREON WERE MAO£ UNDER MY SUPERVISION, OR AS 
NOTED. AND ARE CORRECT TO THE BEST OF MY KNOWLEDGE AND 
BELIEF. 

~ ~-~----!_1282 ________ ~13_~ 
SIGNATURE REGISTRATION NO. DATE 

HUBBARD ENGINEERING 
1840 s. STAPLEY DR. SUIT[/ 137 

MESA, .42 85204 
ENCIN[[RINC RRM 

'JC.O...L"WC~~ ( &i2)'26-.;:1'Hxl 
· 1-800-STAKE-IT 

'--=--- (r.o.rsmr ~Aflte:!PA cou~ '!J 

~OOIFIED U FT STATION lAYOUT, GRADING AND DRIVEWAY SAK 01714/'2013 

APS / CHANNEL OONFLCT REVISIONS KEB 04/03/ 201 3 

REVISION I BY 

SONORAN CROSSING 

DETAILS 

·ES: KEB ~: MRG 
~lE:6/12 TE : 6/12 SH EET 
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