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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 CAP Wash East 
PANEL 04013C845L, October 16, 2013 

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

ITEMS 

1. Check #20419 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. 12-09-714R dated February 14, 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 Cosson, CFM, Arizona Department of Water Resources 
Mr. Tim Murphy, PE, CFM, Flood Control District of Maricopa County 
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Appendices 

Appendix A: References 

A.1 Data Collection Summary 

A.2 Referenced Documents 

Appendix B: General Documentation and Correspondence 

B.1 General Project Documentation and Correspondence 

B.2 Public Notification 

B.3 FEMA Correspondence 

Appendix C: Survey Field Notes 

C.1 Aerial Mapping Certification 

C.2 As-built Survey Data 

Appendix D: Hydrologic Analysis Supporting Documentation (None) 

Appendix E: Hydraulic Analysis Supporting Documentation 

E.1 Manning's N Value Determination 

E.2 1-17 Freeway Box Culvert Calculations 

E.3 Pipe Culvert Loss Calculations 

E.4 Pre-Project Conditions HEC-RAS Output 

E.S Pre-Project Conditions HEC-RAS Cross Section Plots 

E.6 Post-Project Conditions HEC-RAS Output 

E.7 Post-Project Conditions HEC-RAS Cross Section Plots 

Appendix F: Erosion and Sediment Transport Analysis Supporting Documentation (None) 

Appendix G: Reduced Size Floodplain Work Maps 

Appendix H: FEMA Documents 

H.1 MT-2 Forms 

H.2 Annotated Current Effective FIRM Panels 

H.3 Flood Profiles 

Appendix 1: As-built Plans 

Exhibit Map (in map pocket) LOMR Floodplain Work Map, 1 in . = 100ft. 

Electronic Files on CD-ROM (in CD Sleeve) 
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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 ofthe channelization of CAP 

Wash East, a FEMA regulated Zone A floodplain . The constructed channel is referred to as the Frontage 

Road Channel. This study and application for LOMR follows an approved Conditional Letter of Map 

Revision (CLOMR), FEMA Case No. 12-09-0714R, 2012. 

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

Wash East. Skunk Creek is the subject of a separate LOMR. Runoff within the CAP Wash East watershed 

travels from northeast to southwest, crossing Interstate 17 (1-17) and ultimately entering Skunk Creek 

south of the CAP Canal. 

Construction elements within the project limits that impact CAP Wash East included: 

• The 1-17 Frontage Road f rom the Dove Valley Road on-ramp to the Carefree Highway off-ramp 

consisting of curb & gutter and catch basin/storm drain system. 

• 32nd Avenue from Dove Valley Road to the northern project boundary, comprising of multiple 

lanes, curb & gutter, and a catch basin/storm drain system. 

• Long Shadow Trail from t he 1-17 Frontage Road to 32nd Avenue, consisting of multiple lanes, a 

median, curb & gutter, and catch basin/storm drain system . 

• A planned offsite flow channel partly within Arizona Department ofTransportation (ADOT)'s right­

of-way to convey the flows of the CAP Wash East from the northern project boundary to the 

existing 1-17 culvert crossing. 

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

Letter of Map Revision (LOMR) for CAP Wash East. 

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 CAP Wash East. Hasan Mushtaq, PE is the local Floodplain Administrator. The 

consultant Project Manager for the 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. So no ran Crossing is located within a portion of the southwest quarter of Section 11, Township 
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5 North, Range 2 East ofthe Gila & Salt River Baseline and Meridian, Maricopa County, Arizona . The project 

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

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. 
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Figure 2 -Study limits 

1.6 STUDY RESULTS 

This study provides a revision of the approximate Zone A floodplain to a Zone AE floodplain and flood way 
due to the channelization of CAP Wash East within the project limits. Results support that the constructed 
channel contains the base flow. The hydraulic analyses are based on the completed construction and 
FEMA effective flow rates . 
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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 . 

II 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. 

Su bconsu ltants 

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 
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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 Phoenix, Floodplain Management 

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

(602) 262-4026 
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CAP Wash East 

0.4 Miles South of Carefree Highway to 

2.1.7 Reach Description Interstate 17 

Approximately 0.44 miles 

FIRM Panel: 04013C0845L 

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

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 Unique Conditions and Problems None. 

2.1.10 
Coordination 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 const ruction plans in September and October of 2013. Survey was conducted 

under the direct supervision of Adrian Burcham, RLS. Two separate as-built plan sets are provided with 

this LOMR submittal. Construction that occurred within ADOT right of way is as-built under the title North 

Black Canyon Crossings 1-17 Northbound Frontage Road. Construction that occurred within City of Phoenix 

limits is as-built under the title Sonoran Crossing On-site Grading and Drainage Plan . 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 as-built topographic survey for post-project condition LOMR hydraulic 

modeling of the CAP Wash East channelization. This survey was conducted under the direct supervision 

of Steve Duryea, RLS, in December 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 
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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 

December of 2013 for purposes of post-project condition HEC-RAS modeling. 

Section 4.0: HYDROLOGY 

No new hydrology is performed for this project. The Zone A floodplain is reflected on effective FIRM panel 

number 04013C0845L. However, this floodplain does not reflect the current FEMA accepted flow rate for 

CAP Wash East. FEMA approved a Conditional Letter of Map Revision (CLOMR) dated October 17, 2008, 

FEMA Case No. 09-09-0132R, that updates the 1% annual chance flows for the CAP Wash East based on a 

new study of existing conditions. The flows are substantially lowered; the updated 1% annual chance flow 

rate used for this study is 280cfs. Appendix B.4 contains the letter approving the new flows. 

Section 5.0: HYDRAULICS 

5.1 METHOD DESCRIPTION 

Modeling was performed using HEC-RAS version 4.1, using steady state flow values. The peak flow for the 
reach is applied at the upstream cross sections. Cross section ground data extraction and floodplain and 
floodway delineations for the base flood (1-percent-annual-chance) were done using AutoCAD software . 
The starting water-surface elevation at the downstream limit of the project for both pre-project and post­
project conditions is the headwater elevation of the 3 barrel 8'x5' box culvert at Interstate 17. This 
elevation was determined using HY-8 computer software developed by the Federal Highway 
Administration (FHWA) and documented in the publ ication Hydraulic Design Series No.5 Hydraulic Design 
of Highway Culverts. Physical data for the culvert analysis has been obtained from field survey. Tail water 
rating curve data is calculated based on survey of the geometry of the existing concrete outlet apron and 
channel. HY-8 output for this culvert can be found in Appendix E.2. 

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 

Manning's roughness coefficients, or "n "-values, for channelized portions of CAP Wash East are selected 
in accordance with guidance provided in Arizona Department of Transportation Highway Drainage Design 
Manual (HDDM}, Volume II. A value of 0.014 is selected for the concrete channel sections; 0.035 is selected 
for riprap lined sections. Photographs of constructed channels are provided in Appendix E.l . 

Natural wash Manning's n values are determined using procedures developed by the United States 
Geological Survey. The following supporting materials are used in this analysis : 

• Aerial Photographs : August 2011 flight date by Kenney Aerial Mapping Inc. used for the 
topographic base mapping of study area 

• Ground Photographs: Color photographs taken during field reconnaissance trips 

• Field Data : Information gathered during field reconnaissance trips 
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The Manning's n-value is affected by many factors including bed material, cross section irregularities, 
depth of flow, vegetation, channel alignment, channel shape, and obstructions. The selection procedure 
consists of selection of a base "n"-value and the addition of several adjustment factors to determine a 
total roughness coefficient for each channel sub-section (main channel and overbanks). 

The base n-value accounts for roughness due to the bed material. Further refinements to then-value are 
made based on Estimated Manning's Roughness Coefficients for Stream Channels and Flood Plains in 
Maricopa County, Arizona (Thomsen, 1991}. From this publication, it is found that the primary factors 
affecting then-value are surface irregularities, obstructions and vegetation with consideration also given 
for depth and meander. Based on the primary factors, then-value is estimated from the equation : 

Where : nb =base Manning's value for a straight uniform channel 
n1 =value for surface irregularities 
n2 =value for obstructions 
n3 = value for vegetation 
fm =factor for meander 

The selected natural channel n value is 0.033, and the selected natural overbank n value is 0.036. 
Photographs and n value determination are provided in Appendix E.l . 

5.3.2 Expansion and Contraction Coefficients 

Contraction and expansion loss coefficients are 0.1 and 0.3 respectively for normal conditions; these are 
increased to 0.3 and 0.5 respectively at channel constrictions, such as at culvert headwall transitions. 
These elevated values are used at cross sections along the east-west portion of the channel system where 
runoff is constricted from natura l floodplain to a narrower rip rap channel section . 

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. Tighter cross section spacing 
is used at the upstream limit of t he channel system, where natural floodplain runoff is collected within 
the engineered channel. Cross sections layout is identical between pre project and post project models in 
areas not affected by construction realignment of the wash. The cross section data for the post-project 
condition model was developed using the pre-project condition aerial mapping in areas not affected by 
construction. Cross section data for the constructed channel is cut from a surface generated from as-built 
survey data. Cross section layout can be seen on pre-project and post-project work study maps provided 
in Appendix G. 

5.5 MODELING CONSIDERATIONS 

5.5.1 Hydraulic Jump and Drop Analysis 

HEC-RAS results suggest that water passes through critical depth in the concrete channel near the inlets 
of both culvert inlets, and with in the 2-54" pipe culvert . The culvert inlet headwall includes a drop 
structure. A hydraulic jump will form at these locations; the hydraulic jumps are contained entirely within 
the concrete channel section and are not expected to affect channel stability. In HEC-RAS, both a mixed 
profile and subcritical profile were evaluated and the subcritical run yielded the highest water surface 
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elevations. Accordingly, only the subcritical flow regime was used to map floodplain elevations in the 
wash. 

5.5.2 Bridges and Culverts 

The CAP Wash East channel contains a segment of parallel pipe culvert beginning at RM 0.405 necessa ry 
to convey runoff beneath existing utilities. This is referred to as the Frontage Road Culvert. The 1% annual 
chance flood is contained within the culvert. The culvert cons ists of two 54-inch reinforced concrete pipes 
with an internal alignment and grade change . Access manholes are provided at the alignment change . 
Cross sections are necessary within HEC-RAS to represent changes in slope or alignment of the culvert. At 
least one upstream and downstream cross sections is needed for HEC-RAS to perform culvert 
computations . HEC-RAS uses a combination ofthe upstream cross section and the culvert barrel geometry 
to compute hydraulic properties through a culvert. In this case, because there is no overtopping and the 
upstream and downstream cross section geometries do not restrict the barrel flow area, the hydraulic 
properties of the linking cross section are not used by HEC-RAS in the culvert computations; rather, the 
culvert shape and n value provided in the Culvert Data Editor is used by the program to compute hydraulic 
properties through the culvert . HEC-RAS output notes "The normal depth exceeds the height of the 
culvert. The program assumes that the normal depth is equal to the height of the culvert. " This note is 
consistent with HEC-RAS methodology for determining hydraulic parameters through a culvert, and 
signifies that the culvert may be in a surcharged state (HGL above top of pipe) . The culvert has two barrels, 
so the reach lengths in HEC-RAS are an average ofthe lengths of the two ba rrels . 

Only the most downstream culvert employs a standard exit loss coefficient to account for expansion losses 

and exit angle; and only the most upstream culvert employs inlet control solution criteria. A bend loss 

factor, Kb, is entered as entrance or exit loss coefficients at connections between culverts. Kb values are 

determined based on equations in Arizona Department of Transportation Highway Drainage Design 

Manual (HDDM}, Volume II, Chapter 13.4. For alignment or grade changes outside of a manhole, the head 

loss is 

For losses at a manhole, the head loss is 

Where : 

K=Ko X Co X cd X Co X Cp X Cs 

K0 =initial head loss coefficient based on relative access hole size 

Co= correction factor for pipe diameter (pressure flow only) 

Cd= correction factor for pipe diameter (non-pressure flow only) 

Co= correction factor for relative flow 

Cp= correction factor for plunging flow 

C8 =correction factor for benching 
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• A Manning's n value of 0.012 has been selected for the culvert barrels. 

• 

• 

The following losses have been incorporated into the culvert calculations to account for exit, bend, 

manhole, and entrance losses. These losses are added as entrance and exit losses within the HEC-RAS 

Culvert Data Editor. Calculations can be found in Appendix E.3. 

Culvert Entrance: 

MH304 & MH308 : 

Culvert Exit : 

Entrance Loss (Beveled Edge)= 

Bend Loss (35°) = 

Total Loss Coefficient= 

0.5* 

0.1 

0.6 

Access Hole with Bend (28°) & Lateral Pipe= 

Exit Loss= 

Bend Loss (10°) = 

Total Loss Coefficient= 

1.0* 

0.0 

1.0 

0.4 

* Entrance and Exit losses are based on guidance in FHWA Hydraulic Design of Highway Culverts, 

2005. 

A trash rack/access barrier is designed at the entrance to the 2 barrel 54" culvert at the north end of the 

project site. Energy loss for the trash rack is computed using equation 8.38 of the Drainage Design Manual 

for Maricopa County, Volume II Hydraulics, 2010. Rack bars are angled parallel to channel flow, i.e. the 

approach angle is 0 degrees. A SO% clogging factor is applied to the submerged, open area of the rack to 

compute the required velocity at peak Q. The difference between this velocity and the channel velocity 

represents the additional energy needed to pass the peak flow through trash rack. The corresponding 

head loss in feet is added to HEC-RAS computation at the culvert inlet cross section . This head loss is 0.5 

feet . To support calculations, a separate run was performed using closely spaced interpolated cross 

sections (approximately a 1' spacing) to provide detailed water surface elevations through the inlet drop 

structure and trash rack. The trash rack calculation is provided in Appendix E.3. 

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 between the as-built plans and the Dibble Engineering surveyed invert elevation of the 

2-54" culvert and the 1-17 box culvert inlet, likely due to variation in the exact location where inverts were 

measured. For floodplain modeling, the highest surveyed invert elevations are used . For the 2-54" culvert, 

this is the Dibble Engineering surveyed values . The survey reports a difference between the invert of the 

two barrels, so the higher of the two invert elevations is used for modeling (Outlet : 1638.95, Inlet : 

1639.78) . These inverts are highl ighted in the Dibble Engineering post project survey point file provided 

in Appendix C.2. For the 1-17 box culvert, the highest surveyed invert at the culvert centerline is provided 

on the Hubbard Engineering as-built plans, so this is used for HY-8 modeling (1635.42). This may be found 

on Sheet No. 33 of 68 of the 1-17 Northbound Frontage Road as-built plans, provided electronically. The 

downstream invert elevation is highlighted in the Dibble Engineering pre project survey point file provided 

in Appendix C.2 . 
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5.5.3 Levees and Dikes 

No levees or dikes are present within the project limits. 

5.5.4 Islands and Flow Splits 

There are no hydraulically significant islands or flow splits with in 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 longitudinal to 11ateral; the contraction rate is 1 to 1. 

5.5.6 Supercritical Flow 

HEC-RAS results suggest that water passes through critical depth in the concrete channel near the inlets 
of both culvert inlets due to increases headwall apron slope. These instances are isolated areas limited to 
two closely spaced cross sections. Therefore, no special treatment of supercritical flow was conducted . In 
HEC-RAS, both a mixed profile and subcritical profile were evaluated and the subcritical run yielded the 
highest water surface elevations . 

5.6 FLOODWA Y MODELING 

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 flood way encroachments were 
selected to produce a rise in the water surface elevation that is as near the one-foot maximum as possible 
while providing a reasonably consistent and realistic conveyance corridor. Table 1, in Section 7.2, is the 
Floodway Data table. 

5.7 PROBLEMS ENCOUNTERED DURING THE STUDY 

5.7.1 Special Problems & Solutions 

For the east-west portion of the channel system it was necessary to account for energy losses expected 
due to an abrupt change in flow direction . As the CAP Wash East is collected in the rip rap channel it is 
forced to turn roughly 55° to the west . To account for this an energy loss factor, Kb, is applied to velocity 
head (V2/2g) of the wash at each cross section affected by the bend. The total energy loss is equal to Kb x 
V2/2g. Research done by the Kansas Department of Transportation and documented in the paper Bend 

Losses in Rectangular Culverts was considered in selection of the K value. Results of the study suggest that 
Kb values for the range of Froude Numbers and the angle of bend found at this location could reasonably 
be expected to be between 0.42 and 0.28. Due to the uncertainty of this type of hydraulic modeling, a 
conservative value of 1.0 has been chases for Kb, and applied at HEC-RAS cross sections at river mile 

stations 0.464, 0.460, 0.455, and 0.441. 

5.7.2 Modeling Warnings and Notes 

Warning messages and notes provided by HEC-RAS include : 

• Critica I 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 
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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 additional 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. 

• Notes 
During supercritical flow calculations a hydraulic jump occurred inside the culvert . 

The user has entered an additional K headless for this cross section . 

The user has entered an additional head loss for this cross section . 

The normal depth exceeds the height of the culvert. The program assumes that the 
normal depth is equal to the height ofthe culvert. 

Refer to Section 5.5.2 and Section 5.7.1 for an explanation of notes related to additional K head loss. 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. 

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.4 and 

E.6 respectively. Work study maps are on NGVD 29 vertical datum and at a scale of 1"=100' 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 floodplain elevations, zone designations, and road names. Reduced 

scale pre-project and post-project condition work study maps are provided in Appendix G. The full size 

post-project work maps are included within the map pocket at the back of this report. 

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 . 
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Section 6.0: EROSION, SEDIMENT TRANSPORT, AND GEOMORPHIC ANALYSIS 

6.1 EROSION ANALYSIS 

Channelized portions of CAP Wash East are lined with reinforced concrete or rock rip-rap; therefore, 

erosion potential is limited. 

6.2 SEDIMENT TRANSPORT ANALYSIS 

No sediment transport analysis was conducted for this study. The contributing watershed is mostly 

urbanized, and therefore, sediment load is expected to be small and not expected to impact hydraulic 

performance of the system. This is supported by field observation of the pre-project and post-project 

condition. 

6.3 GEOMORPHIC ANALYSIS 

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

Section 7.0: DRAFT FIS REPORT DATA 

7.1 SUMMARY OF DISCHARGES 

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

7.2 FLOODWAYDATA 

Table 1 - Floodway Data 

FLOODING SOURCE FLOODWAY 
BASE FLOOD WATER SURFACE ELEVATION 

(NGVD 1929) 

CROSS WIDTH SECTION AREA 
MEAN 

DISTANCE1 VELOCITY REGULATORY WITHOUTFW WITH FW INCREASE 
SECTION (FEET) (SQFT) 

(FT/S) 

CAP Wash 

East 

A 0 30 91 3.1 1638.4 1638.4 1638.4 0.0 

B 1096 10 37 7.6 1642.4 1642.4 1642.4 0.0 

c 1569 58 59 4.8 1651.7 1651.7 1652.2 0.5 

D 2302 55 75 3.7 1657.4 1657.4 1657.7 0.3 

1. Feet Above Interstate 17 

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 Elevat ions shown are 

on NGVD 1929 datum. 
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• Dibble Engineering, 1-17 Northbound Frontage Road, Dove Valley Road to SR74, April2013 . 

• 

• 

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, Conditional Letter of Map Revision, Case No. 12-09-0713R, 
February 2012. 

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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• ADOT, Highway Drainage Design Manual, Volume 2, Hydraulics, January 2007. 

• 

• 

Arizona Department of Water Resources, State Standard 1-97, Requirements for Flood Study Technical 

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). 

Federal Highway Administration, Hydraulic Design Series No. 5 Hydraulic Design of Highway Culverts, 

2005. 

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 (Draft). 

Kansas Department of Transportation, Bend Losses in Rectangular Culverts, September 2008. 

Thomsen, B.W. and Hjalmarson, Estimated Mannings Roughness Coefficients for Stream Channels and 

Flood Plains in Maricopa County, Arizona. U.S. Geological Survey, 1991. 

1 ofl 



• 

• 

• 



• 

• 

• 

APPENDIX B.l 
GENERAL PROJECT DOCUMENTATION AND 

CORRESPONDENCE 



• 

• 

• 

/.\DOT 

October 9, 2013 

Markham Contracting Co ., Inc. 
22820 North 191

h Avenue 
Phoenix, AZ 85027 

Subject: Re: ADOT Permit Application# 1210317 

TO WHOM IT MAY CONCERN 

JaniceK. Brewer, Governor 
JohnS. Halikowski, Director 

As per your request Phoenix Maintenance Permits Office has done a final inspection of the above 
referenced permit. The project appears to be complete meet ing ADOT Standards and Specifications. It 
is within acceptable limits to the Phoenix Maintenance Permits Office. 

If I may be of any further assistance to you, please feel free to contact me at 602-712-7522. 

Sin~ely, ~-­
/ \/ / l-

1 / r ;-!; 
I r oavrr (Dwi~l·r) Loy 

Phoe~..Maintena nee 
2140 W. Hilton Aven t}/ 

Phoenix, AZ 8500/ 

/ 
_l 

ARIZONA DEPARTMENT OF TRANSPORTATION 

206 S. 17th Ave. I Phoenix, AZ 85007 I azdot.gov 



Constructed by: 

Markham Contracting Co., Inc. 
Construction Company 

September 27, 2013 
Completion Date 

Red-Lines by: 

,PE/ADOT 
Construction Administrator Name & Company 
(-.~ -

\ ) . (~~ 
¥<,·<b.C?d . { .··. ~\: . 

Completion Date 

As-Built by: 

Adrian Burcham, RLS I Hubbard Engineering 
As-Built Designer Name & Company 

September 10, 2013 
Completion Date 
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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)(1), hereby gives notice of the 

City' s intent to establish the CAP Wash East floodway, generally 

located between Carefree Highway and Interstate 17. Specifically, 

the floodway hazards shall be established from a point 1920 feet 

south of the centerline of Carefree Highway to a point 1420 feet 

north of Dove Valley Road. 

Maps and detailed analysis of the floodway revision can be 

reviewed at t he City of Phoenix, Street Transportation Department 

S'h 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 
Engineering·· • July 15, 2014 

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

Re: Notification of Revision for CAP Wash East 

Via Certified Mail 

Dear Mr. Masel: 

7500 North Dreamy Draw Drive 

Suite 200 
Phoenix, Arizona 85020 

phone 602.957.1 155 

fax 602.957.2838 

www.dibblecorp.com 

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) on 
behalf of Macerich to revise FIRM Panel 845L; Map No.: 04013C 0845L for the City of Phoenix, AZ along CAP Wash East as 
part of the Sonoran Crossing project. Construction of the So no ran Crossing project is complete. 

The Letter of Map Revision will result in: .1. Establishment of Base (1% annual chance) Flood Elevations (BFEs) and regulatory floodway from a point 1920 feet 
south of the centerline of Carefree Highway to a point 1420 feet north of Dove Valley Road. Currently, the flooding 
along CAP Wash East is based on an approximate study. 

2. Widening and narrowing of the 1% annual chance floodplain with the maximum widening of 24 feet at a point 
approximately 2,300 feet south of Carefree Highway and the maximum narrowing of 463 feet at a point 
approximately 1890 feet north of Dove Valley Road. 

This letter is to inform you of the establishment of Base Flood Elevations on your property at the southeast corner of 
Interstate 17 and Carefree Highway. 

If you have any questions or concerns about the proposed 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 

-
Senior Project Engineer 

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

• Rob Bassett, Macerich 



Dibble 
Engineering·· • July 15, 2014 

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

Re: Notification of Revision for CAP Wash East 

Via Certified Mail 

Dear Mr. Bolton: 

7500 North Dreamy Draw Drive 

Suite 200 

Phoenix, Arizona 85020 

phone 602.957.1155 
fax 602.957.2838 

www.dibblecorp.com 

The Flood Insurance Rate Map (FIRM) for a community depicts land that has been determined to be subject to a 1% (tOO­
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) on 
behalf of Macerich to revise FIRM Panel 845L; Map No.: 04013C 0845L for the City of Phoenix, AZ along CAP Wash East as 
part of the Sonoran Crossing project. Construction of the Sonoran Crossing project is complete. 

The Letter of Map Revision will result in: .1. Establishment of Base (1% annual chance) Flood Elevations (BFEs) and regulatory floodway from a point 1920 feet 
south of the centerline of Carefree Highway to a point 1420 feet north of Dove Valley Road. Currently, the flooding 
along CAP Wash East is based on an approximate study. 

2. Widening and narrowing of the 1% annual chance floodplain with the maximum widening of 24 feet at a point 
approximately 2,300 feet south of Carefree Highway and the maximum narrowing of 463 feet at a point 
approximately 1890 feet north of Dove Valley Road. 

This letter is to inform you of the establishment of Base Flood Elevations on your property at the northeast corner of 
Interstate 17 and Dove Valley Road. 

If you have any questions or concerns about the proposed 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 

'JGLindsay@mbakercorp.com' To: 
Subject: Communication Record Case No. 12-09-0713R 

James, this email is to provide a record of our conversation 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 requirement 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 notified 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 fo rmer. 

• Regarding the requirement stipu lated 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 stipu lated 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 

Dibbl 
ng·neering 



• 
Federal Emergency Management Agency 

Washington, D.C. 20472 

CERTIFIED MAIL 
RETURN RECEIPT REQUESTED 

The Honorable Greg Stanton 
Mayor, City of Phoenix 
200 West Wash ington Street 
Phoenix, AZ 85003 

Dear Mayor Stanton: 

February 14, 2012 

lN REPLY REFER TO: 
Case No.: 12-09-07 14R 
Commu nity Name: City of Phoenix, AZ 
Community No.: 04005 1 

We are providing our comments with the enclosed Conditional Letter of Map Revision (CLOMR) on a proposed 
project within your community that, if constructed as proposed could revise the effective Flood r nsurance Study report 
and Flood Lnsurance Rate Map for you r community. 

If you have any questions regarding the floodp la in management regulations for your comm unity, the National Flood 
Insurance Program (NF I P) in genera l, or technical questions rega rding this CLOM R, please contact the Director 
Mitigation Division of the Federal Emergency Management Agency (FEMA) Regional Office in Oakland California. 
at (51 0) 627-7175 , or the FEMA Map Lnformation eXchange (FMIX) toll free at 1-877-336-2627 ( 1-877-FEMA 
MAP). Additional information about the FIP is availab le on our website at http://www.fema.gov/nfip. 

• Sincerely, 

• 

Siamak Esfandiary. Ph.D., P.E., Program Specialist 
Engineering Management Branch 
Federal Insurance and Mitigation Administration 

List of Enclosures: 

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

Conditional Letter of Map Revision Comment Document 

cc: see attached list 



Hasan Mustaq, P.E. , Ph.D., CFM 
Floodplain Manager 
City of Phoenix 

Mr. Tim Murphy, P. E. 

List of Courtesy Copies - City of Phoenix, AZ 

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

Ms. Ke lli Sertich A1CP, CFM 
FMS Division Manger 
Flood Control District of Maricopa County 

Mr. Brian Casson, CFM 
F!P State Manager 

Arizona Department of Water Resources 

Mr. Kevin Lavalle 
GIS Analyst 
Flood Control District of Maricopa County 

Mr. Ashok C. Patel P.E. , R.L.S. , CFM 
Project Manager 
Wood, Patel & Associates, lnc. 
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~0 Federal Emergency Management Agency 

:X: ::; : 
9s.. !:: Washington, D.C. 20472 ~ ~ 

l-1 o s~c.; 

CONDITIONAL LETTER OF MAP REVISION 
COMMENT DOCUMENT 

COMMUNITY ~,.,,,.,IIUN 
·~ ·v-- PROJECT --v ' IIUN BASIS OF \..UNUI riONAL REQUEST 

H.AN~E~IZA TION I NEW PHIC DATA 
City of Phoenix 

Maricopa County 
HYDRAULIC ANALYSIS 

Arizona 
FLOODWAY 

COMMUNITY 

l"'niiiiMIIIIJ NO.: 040051 

IDENTIFIER 
North Black Canyon Crossing - Cap Wash East lATE LATITUDE & LONGITUDE: 33.796, -112.128 

1!'0niiRI':I= · USGS QUADRANGLE DATUM: NAD 83 

AFFECTED MAP PANELS 

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

FLOODING SOURCE(S) AND REACH DESCRIPTION 

leap Wash East - from just upstream to approximately 2,080 feet upstream of Interstate 17 

PROPOSED PROJECT DESCRIPTION 

·•ooamg Source Proposed Project Location of Proposed Project 

Cap Wash East Channelization Just upstream to approximately 1,220 feet upstream of Interstate 17 

SUMMARY OF IMPACTS TO FLOOD HAZARD DATA 

., Source Effective Flooding Proposed Flooding Increases Decreases 

Cap Wash East Zone A ZoneAE Yes Yes 

Floodway Floodway Yes Yes 

No BFEs* BFEs Yes None 

BFEs Base (1-f.l"'"""''""'•uu•·v,.u• ~1 Flood l=l<>v"linn" 

COMMENT 

This document provides the Federal Emergency Management Agency's (FEMA's) comment regarding a request for a CLOMR for the project described above. 
This document is not a fina l determination; it only provides our comment on the proposed project in relation to the flood hazard information 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 
.:ommunity and determined that the proposed project meets the minimum floodplain management criteria of the NFIP. Your community is responsible for 
""'"''uv11 'l:l all floodplain development and for ensuring that all permits required by Federal or State/Commonwealth law have been received. State/Commonwealth, 
county, community officials, based on the ir knowledge of local conditions and in the interest of safety, may set higher standards for construction in the Special 
Flood Area (SFHA), the area subject to inundation by the base flood . If the State/Commonwealth, county. or community has adopted more restrictive or 
.v" '" ' v"v"~••v floodplain management criteria , these criteria take precedence over the minimum NFIP criteria. 

!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 (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. Additional Information 
I about the NFIP is available on the FEMA website at http://www. fema.gov/nfip. 

') ~ (. t ./ --~ 

. ....- ·.- -..;. ·~ \ .. /'\..----------/ 
Siamak Esfandiary, Ph.D., P.E., Program Specialist 
Engineering Management Branch 
Federal Insurance and Mitigation Administration 125360 PT202.BKR.12090714R. H17 104 
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Federal Emergency Management Agency 
Washington, D.C. 20472 

CONDITIONAL LETTER OF MAP REVISION 
COMMENT DOCUMENT (CONTINUED) 

COMMUNITY INFORMATION 

I CLOMR-APP 

To d.:tcrmine the changes in ll ood hazards that will be caused by the proposed projecL we compared the hyd raul ic modeli ng reflecting the proposed 
project (referred to as the proposed condit ions model) to the hyd raul ic mode ling refl ect ing the existi ng cond itions. 

The tabl e be low shows the changes in the base fl ood water-surface elevations (WS ELs). 

Flooding Source: Cap Wash Eas t 

Proposed vs. !Maximum increase 

Ex isting !Max imum decrease 

Base Fl ood WSEL Comparison Table 

Base Fl ood \VS EL Location of ma:xim um change 
Change (feet) 

0.03 

2.0 

Approx imately !.360 feet upstream of lnterswte 17 

Approximately 920 fee t upstream of Interstate 17 

Increases due to the proposed project that exceed those perrnit1ed under Paragraphs (c)( I D) or (d)(3 ) ofSection 60.3 o f the NF IP regulat ions must adhere 
to Section 65. 12 of the NFlP regulati ons. Wi th th is request, you r commun ity has compli ed with all requiremen ts of Paragraph 65. 12(a) of the NFIP 
regu lati ons. Compl iance with Paragraph 65 . 12(b) also is neces ary be fore FEMA c<rn issue a Letter of Map Revision when a communi ty proposes t<. 
permi t encroachments into the en(!ctive regu latory !loodway that wil l cause BPE increases in excess of those permi tted under Paragraph 60.3 (d)(3 ). 

Subparagraph 60.3(b)(7) of the F1P regula tions req uires commun ities to ensure that tht: flood-carrying capacity wi thin the altered or relocated por1ion of 
any watercourse is maintained. This provision is incorporated into your communi ty' s existing fl ood plain management ordinances: therefore. 
responsibility fo r maintenance of the altered or relocated watercourse. in cludi ng any re lated appurtenam:~: s such as bridges. cul verts. and other drainage 
structures, rests wi th your community. We may request that you r community submi t a dcsc ripti on and schedule of maintenance acti vities necessary to 
ensure this requirement. 

This comment 1s based on the nood data presently available. If you have any questions about this document. please contact the FEMA Map Information eXchange (FMIX) toll 
free at 1-877-336-2627 (1-877-FEMA MAP) or by lette r addressed to the LOMC Clearinghouse. 7390 Coca Cola Drive. Suite 204. Hanover. MD 21076. Additional Information 
about the NFIP is available on the FEMA website at http'//www.fema.gov/nfip. 

/ --- ...,_ / 
/ 

Siamak Esfandiary, Ph.D., P.E., Program Specia list 
Engineering Management Branch 
Federal Insurance and Mitigat ion Administration 125360 PT202.BKR.12090714R.H17 104 
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Federal Emergency Management Agency 
Washington, D.C. 20472 

CONDITIONAL LETTER OF MAP REVISION 
COMMENT DOCUMENT (CONTINUED) 

COMMUNITY INFORMATION (CONTINUED) 

DATA REQUIRED FOR FOLLOW-UP LOMR 

CLOMR-APP 

Upon completion of the project, your community must submit the data listed below and request that we make a final determination on 
revising the effective FIRM and FIS report. If the project is built as proposed and the data below are received, a revision to the FIRM and 

FIS report would be warranted. 

• Form I, entitled "Overview & Concurrence Form" Detailed application 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 submitted, Form 1 must be included. 
If as-built conditions differ from the proposed plans, please submit new forms, which may be accessed at 
http://www.fema.gov/plan!prevent/fhm/dl_mt-2.shtm, or annotated copies of the previously submitted forms showing the revised 
information. 

• Hydraulic analyses, for as-built conditions, of the base flood and the regulatory floodway, together with a topographic work map showing 
the revised floodplain and floodway boundaries. Please ensure that the revised information ties in with the current effective information at 

downstream and upstream ends of the revised reach. 

• An annotated copy of the FIRM, at the scale of the effective FIRM, that shows the revised floodplain and floodway boundary 
shown on the submitted work map and how they tie into the floodplain and floodway boundary delineations shown on the current effective 
FIRM at the downstream and upstream ends of the revised reach 

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

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://www.fema.gov/nfip. 

_;~---. ~- ~\,~/'-------//_.- . 
Siamak Esfandiary, Ph.D., P.l::., Program Specialist 
Engineering Management Branch 
Federal Insurance and Mitigation Administration 125360 PT202.BKR.12090714R.H17 
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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 publ ic notice distributed by your commun ity , stating its intent to revi se the regulatory floodway or a signed statement by 
your community th at it has notifi ed all affected property owners and affected adjacen t jurisdictions 

·Documentation of the notification to property owners who will be affected by any widening/shifting of the base floodplain and/or any 
BF E increases a long Cap Wash East 

• A letter stat ing that your community wi ll adopt and enforce the modified regulatory floodway, OR, if the State/Commonwealth has 
jurisdiction over e ither the regul atory tloodway or its adoption by your communi ty, a copy of your community's letter to the appropriate 
State/Commonwea lth agency notify ing it of the modification to the regulatory flood way and a copy of the letter from that agency stating its 

approval of the mod ification 

• FEMA 's fee sched ule for reviewing and processing requests for conditional and final modifications to published tlood infom1ation and 
maps may be accessed at http://www.fema.gov/plan/prevent/ fhrnlmn _fees.shtm . The fee at the t ime of the map rev ision submittal mu t be 
received before we can begin processing the request. Payn1ent of this fee can be made through a check or money order, made payab le ; 
U.S . funds to the at iona l Flood Lnsurance Program, or by credit card (V isa or MasterCard on ly). Please fonvard the payment, along \\. __ _ 

the revision application, to the following address : 

LOMC Clearinghouse 
7390 Coca Cola Drive, Suite 204 

Hanover, Mary land 2 1076 

After rece iving appropriate documentation to show that the project has been completed, FEMA will initi ate a revision to the FIRM and FIS 
report. Because the flood hazard infonnation (i.e., base flood elevations, base flood depths, SFHAs, zone des ignations, and/or regulatory 
tloodwa. s) will change as a result of the project a 90-day appea l period wi ll be ini tia ted for the rev ision, during which community officials 
and interested persons may appeal the revised flo od hazard in formation based on scientific or technica l data . 

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 (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. Additionallnformat• 
about the NFIP IS available on the FEMA website at http://www.fema.gov/nfip. 

' - "/ 
\. 

. ' ' 
'- \-\... ,, ./ 

"'"'- '·/ / - - -~.r 

Siamak Esfandiary, Ph.D., P E. , Program Specialist 
Engineering Management Branch 
Federal Insurance and Mitigation Administration 125360 PT202.BKR.1 2090714R.H17 104 



Page 5 of 5 Issue Date: February 14, 2012 No.: 12-09-0714R 

COMMUNITY REMINDERS 

Federal Emergency Management Agency 
Washington, D.C. 20472 

CONDITIONAL LETTER OF MAP REVISION 
COMMENT DOCUMENT (CONTINUED) 

COMMUNITY INFORMATION (CONTINUED) 

CLOMR-APP 

We have designated a Consultation Coordination Officer (CCO) to assist your community. The CCO will be the primary liaison between 
your community and FEMA. For information regarding your CCO, please contact: 

Ms. Sally M. Ziolkowski 
Director, Mitigation Division 

Federal Emergency Management Agency, Region IX 
1111 Broadway Street, Suite 1200 

Oakland, CA 94607-4052 
(510)627-7175 

A preliminary study is being conducted for Maricopa County. Preliminary copies of the revised FIRM and FIS report were submitted to 
your community for review on December 3, 2010, and may become effective before the revision request following this CLOMR is 
submitted. Please ensure that the data submitted for the revision ties into the data effective at the time of the submittal. 

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://www.fema.gov/nfip. 

0 . t) \. ' } / .--' 
....... ~, . ')- · -=' -' ·, .~ \_/'-.~---./ 

Siamak Esfandiary, Ph.D., P.E., Program Specialist 
Engineering Management Branch 
Federal Insurance and Mitigation Administration 125360 PT202.BKR.12090714R.H17 1 



Changes to FEMA's Appeals Process 

FEMA has revised its existing appeal policy to expand the due process procedures currently 
provided for new or modified Base Flood Elevations (BFEs) to other new or modified flood 
hazard information shown on a Flood Insurance Rate Map (FIRM), including additions or 
modifications to any Special Flood Hazard Area (SFHA) boundary (both approximate and 
detailed floodplains) , zone designation, and/or regulatory floodway boundary. Tlus policy is 
known as the Expanded Appeals Process (EAP). The EAP, wruch became effective on 
December l , 20 II , affects Letters of Map Revision (LOMRs) issued on or after that date, and a 
90-day appeal period wi ll be required for LOMRs that result in any change to flood hazards. 

To provide expanded due process rights for changes due to LOMRs, any LOMR that requires an 
appeal period in a community already compliant with the necessary requirements outlined in 44 
CFR Section 60.3 will become effective 120 days from the second newspaper publication 
date, fo llowing FEMA 's current policy for setting LOMR effective dates. This allows time to 
collect appeals and provides for newspaper publication schedule conflicts. LOMRs with an 
appeal period in communities that are not cunently compliant witb the necessary requ irements 
outlined in 44 CFR Section 60.3 , or in communities that require adoption of the LOMR, will 
become effective following a SL'<-month compliance period. 

Evidence of public notice or property owner notification of the changes effected by the LOMR 
will continue to be requested during the review of the LOMR request. This will help to ensure 
that the affected population is aware of the flood hazard changes in the affected area and the 
resultant LOMR However, FEMA will no longer request evidence of property owner 
acceptance ofthe changes effected by a LOMR, as such acceptance will have no influence on the 
effective date of the LOMR. LOMR requests that are currently in-progress with FEMA when 
the EAP becomes effective will be review·ed to determine whether the notification already 
provided is sufficient, and such requests wi ll proceed with processing. 
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Federal Emergency Management Ag~ncy 
Washington, n:c. 20172 

CERTIFIED MAIL 
RETURN RECEIPT REQUESTED 

The Honorable Phil Gordon 
Mayor, City of Phoenix 
200 West Washington Street 
Phoenix, AZ 85003 

Dear Mayor Gordon: 

August17,2009 

fN REPLY REFER TO: 
Case No.: 09-09-0132R 

Community: City ofPhoenix, AZ 
Community No.: 04005 I 

104 

This responds to a request that the Department of Homeland Security 's Federal Emergency Management 
Agency (FEMA) comment on proposed hydrology for CAP Wash- East in the City of Phoenix, in 
accordance with Part 65 ofthe National Flood Insurance Program (NFIP) regulations. In a letter dated 
October 17, 2008, Dr. Hasan Mushtaq, P.E., CFM, Floodplain Manager of the City of Phoenix, requested 
that FEMA evaluate a new hydrologic study to determine whether the proposed discharge values along 
CAP Wash- East arc acceptable. 

All data required to complete our review of this reques! for a Conditional Letter ofMap Revision 
(CLOMR) were submitted with letters from Dr. Mushtaq . 

A new hydrologic study for CAP Wash- East, using a U.S. Army Corps ofEnglne~rs' HEC-1 model, 
was submitted in support of th is request. The hydrologic analysis used a r~ i nfall amount of3.33 inches, 
6-hour-duration storm, determined using NOAA Atlas 2 precipitation data, the Green and Ampt loss rate 
method, the Maricopa County Unit Hydrograph Procedure I (MCUHPl) to build the Clark Unit 
Hydrograph input for tl1e individual sub-basins, and the normal-depth storage routing procedure. The 
study resulted in a decrease in the flood discharges along CAP Wash - East from Interstate 17 to Carefree 
Highway. The proposed flood discharges are considered more reasonable than the effective discharges. 

The following table summarizes the base (1-percent-nnnual-chance) flood discharges proposed by the 
City of Phoenix Floodplain Man!J.g":men,t s~aff (rounded to_ the 11earest 1 0). and compares them to the 
effective flood discharges from Letter of Map Revision Case No. 06-09-B520P, dated April 17, 2006. 

Discharges 
(CFS) 

Location Drainage 1% annual chance 
Area (100-year) 

(square 
Effective miles) Proposed 

Carefree 0.12 120 850 
Highwa~ 

Interstate 17 0.34 280 720 

If you have any questions regarding floodplain management regulations for your community or the NFIP 
in general, please contact the Consultation Coordination Officer (CCO) for your community. lnformation 



., 2 

on the CCO for your community may be obtained by calling the Director, Mitigation Division ofFEMA 
in Oakland, California, at (51 0) 627-7175. If you have any questions regarding this CLOMR, please call 
our Map Ass istance Center, toll free, at 1-877-FEMA MAP (1 -877-336-2627). 

Sincere ly, 

Dahlia Kaspersk i, P.E., CFM, Program Specialist 
Engineering Management Branch 
Mitigation Directorate 

Enclosures 

cc: Mr. Tim Murphy, P .E., CFM 
F loodplain Delineation Branch Manager 
Flood Control District ofMaricopa Cou.nty 

Dr. Hasan Mushtaq, P.E., CFM 
Floodplain Manager 
City ofPhoenix 

Mr. Rob Bassett 
Development Manager 
W estr.or 

Mr. Brian Casson, CFM 
NFIP State Manager 
Arizona Department of Water Resources 
Flood Mitigation Section 

For: KGvio C. Long, Acting Chief 
Engineering Management Brauch 
Mitigation Directorate 
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CIVIL ENGfNEERS • HYDROLOGISTS • 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 Hemingway, P.E. 
Jeffrey R. Minch, P.E. 

Robert D. Gofonia. P.E., R.L.S. 
Patrick W. Marum, P.E. 

August II, 2011 
WP# 113734 

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

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

Control point: NR17 
PID: AE4812 
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 North, Range 2 East, of the Gila and Salt River Meridian, a 3" Maricopa County 
brass cap stamped ''T5NR2E 1/.t S11 Sl4 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~\WP\Survey S1andards\Comrol Reports\ 113734 North Black 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'I IOENIX ·MESA · TUCSON www. woodpatel.com 
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Dibble e Engineering 

7500 North Dreamy Draw Drive 

Su ite 200 

Phoenix, Arizona 85020 

phone 602.957.1155 

fax 602.957.2838 
www.dibblecorp.com 
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Sonoran Crossing LOMR Mapping 
Survey Control Report 
Dibble Project# 111204 

Prepared by: C. Steve Duryea Jr. , R.L.S . 
February Iih, 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 Lette r 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 Assoc iates 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 



• 

• 

• 

Aerial Mapping 

Aerial Ground Control 

Wood, Patel Inc. set and controlled all of the 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 topographic areas . The find ings 

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 DN : I DE: I DZ: I DZ2 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 

I ~ HVi 

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 C5 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 C5 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 
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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 scale 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 

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

(DTM) was used to generate the Triangular 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 1012814.14 7 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 L51 
5040 1012872.049 634686.181 1658.188 L5 
5041 1012869.696 634674.933 1658.515 LS 
5042 1012823.701 634766.550 1656.569 EC1 ST 
5043 1012825.723 634766.600 1656.482 GUTl ST 
5044 1012826.512 634766.545 1657.021 RFC15T 
5045 1012832.602 634766.472 1657.092 EC2 5T 
5046 1012834.915 634755 .707 1657.380 SLAB2 
5047 1012829.158 634754.005 1657.311 RFC1 
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 SLAB! 
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 RFC1 
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 RFC1 
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 RFCl 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 RFC1 
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 RFC1 
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 TOECl 

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 SLAB1 
5115 1012861.356 634710.334 1657.677 GUTl 
5116 1012861.797 634710.967 1658.256 RFC1 
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 SLAB1 
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 TOECl 
5133 1012912.713 634700.003 1657.367 TOEC1 
5134 1012916.396 634699.803 1656.989 TOECl 
5135 1012916.164 634698.204 1657.368 GS 
5136 1012908.119 634698.408 1658.052 RFCl 
5137 1012907.953 634697.495 1657.525 GUTl 

• 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 GUTl 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 TOECl 
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 LS1 
5179 1013039.771 634668.741 1655.670 SLAB1 
5180 1013040.355 634671.165 1655.564 BW1 
5181 1013040.687 634672 .717 1655.501 GS 
5182 1013040.581 634675 .127 1655.237 TOEC1 
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 SLAB1 
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 SLAB1 
5206 1013130.871 634654.084 1653.643 BW1 
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 BW1 
5212 1013186.635 634640.973 1652.339 SLAB1 
5213 1013181.152 634620.650 1652.768 LS 
5214 1013178.076 634608.544 1653.012 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 SLAB! 
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 TOECl 
5236 1013289.314 634625.883 1649.235 GS 
5237 1013288.890 634624.300 1649.346 BWl 
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 1013341.476 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 TOECl 
5270 1013344.320 634610.880 1647.324 GS 
5271 1013335.117 634581.604 1648.560 SLAB! MST 
5272 1013333.891 634577.649 1648.706 SLAB! 
5273 1013339.266 634579.135 1648.583 GUTl ST 
5274 1013339.902 634580.396 1648.600 MBl 
5275 1013339.087 634576.725 1648.594 LS 
5276 1013338.985 634576.303 1648.583 SLAB! 
5277 1013352.272 634572.766 1648.232 SLAB! 
5278 1013352.475 634573.127 1648.240 LS 
5279 1013352.971 634575.255 1648.174 GUTl 
5280 1013353.191 634576.693 1648.439 MBl 
5281 1013353.458 634577.280 1648.131 GS 
5282 1013378.087 634569 .944 1647.776 MBl 
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 1013381.14 7 634564.973 1647.476 SLAB! 
5294 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 GUTl 
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 GUTl 
5319 1013479.122 634538.683 1645.157 LS 
5320 1013478.938 634538.376 1645.154 SLAB! 
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 1013471.788 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 SLAB! 
5336 1013526.289 634525 .852 1644.287 LS 
5337 1013526.917 634528.162 1644.242 GUTl 
5338 1013527.340 634529.658 1644.523 MBl 
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 MBl 
5344 1013575.155 634515.125 1643.524 GUTl 



5345 1013573.536 634513.066 1643.622 LS 
5346 1013573.434 634512 .903 1643.607 SLAB1 • 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 TOEC 

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 SLAB1 
5361 1013625.605 634499 .084 1642.983 LS 
5362 1013626.031 634501.322 1642.953 GUTl 
5363 1013626.397 634502 .739 1643.179 MB1 

5364 1013626.512 634503 .128 1642.614 TOECl 
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 G5 
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 GBl 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 GB1 
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 RFC1 
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 RFCl 
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 RFCl 
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 RFC1 
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 SLAB1 
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 SLAB1 
5585 1017462.889 634101.117 1672.915 SLAB1 
5586 1017462.133 634102.346 1672.915 LS 
5587 1017 459.998 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 SLAB1 
5601 1017405.748 634054.950 1669.864 DPS 
5602 1017373.945 634053.790 1671.825 SLAB1 
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 SLAB1 
5618 1017282.182 634008.967 1670.281 SLAB1 
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 634034.4SO 1668.687 SLAB • 5624 1017224.945 634014.472 1667.849 SLAB 
5625 1017226.15 7 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 LS 
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 1017010.547 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 1013447.524 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 0/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 CO NC 
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 SLA B 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 M H 
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 SS P 
10054 1014580.993 634390.463 1644.832 SS P 
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 1014718.535 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 63 7042 .773 7 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 1012756.629 636675.2156 1623.8846 TOB 
60077 1012759.964 636688.2964 1623.2245 HOWL 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 HOWL 
60082 1012764.777 636695 .8297 1623.2232 HOWL 
60083 1012765.867 636696.0888 1623.1864 NG 

• 60084 1012759.526 636698.907 1620.6628 NG 

60085 1012759.75 636697.96 1623.1965 HOWL 



60086 1012764.187 63669S.1S78 1619.1698 cs 
60087 1012764.1S4 636691.6899 1619.2293 cs 
60089 1012763.62S 636693.5094 1619.5878 INV-241N RCP 
60090 1012767.061 636719.S762 1624.8979 TOE 
60091 101276S.894 63674S.4967 162S.4788 TOE 
60093 1012767.538 636778.3691 1626.4189 TOE 
60094 1012767.519 636831.0843 1627.8949 TOE 
6009S 1012768.51 63688S.873 1629.0S62 TOE 
60096 1012768.471 636918.2343 1630.22S9 TOE 
60097 1012768.2S2 636944.1833 1631.2233 TOE 
60098 1012776.708 636964.1417 1631.2607 TOE 
60099 1012779.436 637092.6212 1634.S444 BOC B 
60100 1012780.0S 637092 .6S8S 1634.0141 EP B 
60101 1012782.068 637092.4141 1633.97S9 FND-TAG 
60102 1012799.703 637092 .8493 1633.604S AS 
60103 1012804.221 637090.4783 1633.4432 wv 
60104 101280S.734 637102.9123 1633.SS02 wv 
6010S 1012778.97S 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 1632.7S07 BOC 
60109 1012798.346 636992.7269 1631.8304 AS 
60110 1012799.1S8 637044.4024 1632.9437 AS 
60111 1012798.41 636943. 7S22 1630.4774 AS 
60112 1012778.944 636970.0721 1631.692 EP 
60113 1012778.349 636970.0871 1632.2089 BOC 
60114 1012778.38S 63696S .0789 1631.4616 BOC EC B 
6011S 1012777.98 63696S .1S8 1631.4497 EC 
60116 101277S.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 636918.23S3 1630.1S74 EP 
60120 1012777.7S7 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 1630.0S46 EP 
60124 1012818.076 636960.S464 1630.S104 EP 
6012S 1012817.648 63696S.S486 1630.724 EP 
60126 1012819.14S 63696S.S468 1630.7462 BOC ECl B 
60127 1012818.598 63696S .5177 1630.7064 GUT B 
60128 1012819.17S 636970.8686 1631.3009 BOC PC 
60129 1012818.574 636970.8292 1630.8S37 GUT PC 
60130 1012817.237 636970.6S16 1630.9303 EP PC 
60131 1012817.577 636974.78S6 1630.9677 EP 
60132 1012818.007 636978.8884 1631.1137 EP PT 
60133 1012819.387 636978.4684 1631.0893 GUT 
60134 1012820.1S1 636978.5416 1631.4387 BOC ESW B HCR B 
6013S 1012821.069 636978.2S74 1631.4774 ESW PC 
60136 1012821. 77S 636984.2077 1631.2888 BOC 
60137 1012821.207 636984.4471 1631.212S GUT 
60138 1012823.79S 636989.0024 1631.2923 GUT 
60139 1012824.32 636988.6422 1631.3967 BOC 
60140 1012827.132 636981.1727 1631.6438 HCR 
60141 1012829.471 63698S.7814 1631.78S4 HCR 
60142 1012828.028 636993 .6014 1631.8141 HCR BOC 
60143 1012827.688 636993.871 1631.3S78 GUT 
60144 1012830.627 636996.9S74 1631.44S6 GUT 
6014S 1012831.16 636996.6214 1631.8981 BOC HCR B 
60146 1012838.52S 636994. 71S9 1632.0S74 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 637004.5172 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 sco 
60160 1012854.055 637006.8964 1631.8506 EC99 
60161 1012826.973 63 7007.1531 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 1012839.579 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 ESW 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 Fll 
60221 1012866.451 637054.6432 1633.5008 Fll 
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 TOEl 
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 {)36726.0142 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 TOEl 
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 TOEl 

60316 1012915.158 636693.1998 1622.9048 TOE1 
60317 1012893.059 636697.4357 1622.712 TOE1 

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 TOE1 

• 60323 1012847.485 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 ECl 
60341 1012818.945 636944.3998 1630.0744 EC1 
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 1012 797.602 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 ECl 
60353 1012 797.456 636793 .2759 1626.1879 cs 
60354 1012776.916 636794.6964 1626.649 EC 
60355 1012837.481 63 675 7.5858 1624.7577 EC99 RRAP B 
60356 1012827.654 636757.6885 1623.3497 EC99 FL 
60357 1012817.72 636757.5345 1624.9838 EC99 ECl 
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 1012847.252 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 TO B 
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 1012706.286 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 636186.4 771 1618.4088 INV 
60490 1012747.233 636196.9826 1618.3079 INV 
60491 1012747.239 636202.3529 1618.3254 BKL 
60492 1012731.072 636205.4 708 1618.7569 BKL 

60493 1012731.256 636206.8387 1619.938 BKL 
60494 1012731.611 636206.1402 1621.1218 HOWL B 

60495 1012746.596 636203 .3353 1625.203 HOWL 
60496 1012747.344 636203 .1252 1625.2264 HOWL 
60497 1012748.115 636203.0287 1625.6771 HOWL B 
60498 1012748.657 636203.8041 1625.4669 BKL 

60499 1012749.047 636191.8725 1625.4012 BKL 

60500 1012748.135 636192 .0714 1625.6264 HOWL 

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 ECl 
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 EC1 
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 EC1 
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 
60565 1012833.413 636211.8935 1618.9068 INV 
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 1012764.233 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 EC1 EC99 
60590 1012813.878 636281.8546 1627.1326 EC1 
60591 1012813.483 636229.7959 1628.8694 EC1 
60592 1012813.508 636221.7865 1629.1275 EC1 
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 636542.7174 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 EC1 B 
60705 1012 771.892 636176.8474 1631.5679 ECl 
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 ECl 
60718 1012764.303 636079.5039 1633.7325 EC99 
60719 1012766.402 636068.4608 1633.8927 EC99 

• 60720 1012771.261 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 635936.434 7 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 FL1 

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 1012771.071 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 636014.4 799 1634.9995 BOCl 

60795 1012771.372 636014.3755 1634.4782 EP1 

60796 1012 771.065 635972.3257 1634.5068 EP1 
60797 1012 770.536 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 1012767.965 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 1012 767.345 636155.4085 1631.948 GR 

60830 1012823.863 636139 .3332 1631.8103 GR1 B 
60831 1012818.479 636219.7 402 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 TOE 
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 HDWL B 
60890 1012844.328 636229.033 1623.1703 HDWLl B 
60891 1012843.896 636229 .9643 1619.6509 BKL1 B 
60892 1012833.798 636219 .146 1625.659 HDWLl 
60893 1012833.17 636218.4082 1625.9515 HDWLl 
60894 1012832.533 636218.2293 1626.1884 HDWLl B 
60895 1012831.678 636218.4676 1625.7249 BKL1 
60896 1012831.395 636205 .6707 1626.066 BKL1 
60897 1012832.286 636205.7173 1626.1903 HDWLl 
60898 1012832.274 636195.4693 1626.2212 HDWL1 
60899 1012833.536 636195.3887 1625.7422 HDWL 



60900 1012832.884 636195.6912 1625.7528 HDWL 

• 60901 1012831.503 636195.2305 1625.9178 BKL BKLl 
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 HDWL B 
60947 1012946.515 636123.8118 1624.8778 HDWL 
60948 1012946.388 636122.8268 1624.8179 BKL 
60949 1012951.353 636124.2591 1625.0354 BKL CL 
60950 1012950.897 636124.7827 1624.8621 HDWL 
60951 1012952.476 636131.7402 1624.8575 HDWL 
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 635958.4798 1634.5452 ELCAB CL 
60973 1012947.325 635960.9948 1634.3903 5TUBOUT-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 635847.5703 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 635886.5 716 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 636081.5715 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 63594 7.4906 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 636331.1057 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 636675.8849 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 63 7054.1255 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 636780.205 7 1624.1507 NG 
61322 1012704.238 636772 .978 1625.0891 NG 
61323 1012760.106 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 1012756.358 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 1012647.638 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 1012770.422 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 1012776.657 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 634430.7737 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 ECl 

• 61509 1014192.367 634419.3642 1642.9726 ECl PC 
61510 1014198.69 634421.1247 1642.9771 EC1 



61511 1014203.194 634421.0655 1642.9329 ECl PT 
61512 1014203.515 634420.9984 1641.9548 ECl 
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 634431.7 446 1641.9434 EC2 
61519 1014302.458 634411.6524 1642.0542 EC2 
61520 1014302.751 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 ECl 
61528 1014371.387 634397.2426 1642.4631 ECl 
61529 1014371.519 634398.0434 1642.2711 EC1 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 HOWL 
61550 1014227.986 634453 .9374 1641.5087 HOWL 
61551 1014228.426 634453 .859 1641.4769 HOWL 
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-301N RCP 
61562 1014240.071 634445.1152 1637.5523 BKL 
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 634368.2157 1644.7761 EC98 
61579 1014568.371 634366.2595 1644.7338 BKL 
61580 1014567.177 63435 7.6553 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 1014771.959 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 BKL 
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 

2-54" CULVERT 61681 1015312.072 634240.5105 1639.7757 INV-541N 
61682 1015305.72 634243.6389 1639.6988 INV-541N U/S INVERTS 
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 EDR 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 634731.3012 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 .7 485 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 1014157.552 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 634320.4647 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 TOE1 TOE 2-54" CULVERT 
70242 1015255.283 634228.8097 1638.753 INV-541N 
70243 1015256.485 634235.1842 1638.8735 INV-541N DIS INVERTS 
70244 1015289.806 634234.9021 1651.5805 MHST 2-54" MANHOLE RIMS 
70245 1015289.719 634228.501 1651.4054 MHST 
70246 1015300 634246.4554 1639.71 EC B ECl B -12 .68=1638.90 
70247 1015301.249 634249.1936 1639.7656 EC -12 .63=1638.78 
70248 1015317.799 634237.6997 1639.7272 EC1 

SEE SURVEYORS 70249 1015319.457 634240.6991 1639.7352 EC1 
70250 1015322.798 634247.7869 1646.22 ECl FIELD NOTES FOR 
70251 1015340.726 634258.9259 1649.8589 EC1 MH DIP INFORMATION 
70252 1015331.103 634263 .7418 1646.1598 EC1 

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 TOE1 
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 TOE1 
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 

(none) 
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• APPENDIX E.l 
MANNING'S N VALUE DOCUMENTATION 

• 

• 
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Post Project- Photo #1 : 1-17 Box Culvert Inlet Headwall 

Post Project- Photo #3: 2-54" Outlet Headwall Post Project- Photo #4: 2-54" Inlet Headwall 
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• • • 

Pre Proiect- Photo #1 : 1-1 7 Box Culvert Outlet Headwall Pre Project- Photo #2: 1-17 Box Culvert Inlet Headwall (Removed) 

Pre Project- Photo #3: Upstream of 1-17 Box Culvert Pre Project - Photo #4: Near Sonoran Crossing Property Limit 





• 
Project: Sonoran Crossing LOMR 
Stream : CAP Wash East 

Location: Study Reach 
Notes: Existing Wash 

• 
DETERMINATION OF MANNING'S ROUGHNESS COEFFICIENTS 

Channel Conditions Manning's n Adjustment Left Overbank 
Left Bank 

I 
Left Bank 

Channel 
(DG) (Rip-Rap) 

Firm Soil .025- .032 

Channel Coarse Sand .026- .035 0.026 

Material 
Gravel nb .028- .035 0.028 
Cobble .030- .050 
Boulder .040- .070 
Smooth 0 0.000 0.000 

Degree of Minor n, .001 - .005 
Irregularity Moderate .006- .010 

Severe .011 - .020 
Negligible .000- .004 0.003 0.000 

Effects of Minor .005- .015 
Obstruction Appreciable 

n2 
.020- .030 

Severe .040- .060 
Small .002 - .010 0.005 I 0.007 

Vegetation Medium 
n3 

.010- .025 
Large .025- .050 

Very Large .050- .1 00 
Variations in Gradual 0 0.000 0.000 

Channel Cross Occ. Alt. n4 .001 - .005 
Section Freq. Alt. .010- .015 

Subtotal 0.036 0.033 

Degree of 
Minor 1 1 1 

Appreciable m 1.15 Meandering 
Severe 1.3 
n- (nb+n 1+n2+n3+n4)m 0.036 I 0.033 

Manning's n Value Used 0.036 0.000 0.000 0.033 

• 

Right Bank Right Bank 
Right Overbank 

(DG) (Rip-Rap) 

0.028 

0.000 

0.003 

0.005 

0.000 

0.036 
1 

0.036 
0.000 0.000 0.036 



• APPENDIX E.2 
/-17 FREEWAY BOX CULVERT CALCULATIONS 
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HY -8 Culvert Analysis Report 

• 

• 

• 



• Crossing- ADOT I-17 Culvert cAsing, Design Discharge- 280.0 cfs • 
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• Total Culvert Headw Outlet Flow Normal Critical Outlet Tailwat 
Discha Discha r Control Control Typ Depth ( Depth ( Depth ( Depth ( 
e (cfs) e (cfs) Elevatio Depth ( Depth ( 

• 

• 



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

Straight Culvert 

Inlet Elevation (invert): 1635.74 ft, Outlet Elevation (invert): 1632.51 ft 
Culvert Length : 894.71 ft , Culvert Slope: 0.0036 

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

Site Data- Pre Project Condition 
Site Data Option: Culvert Invert Data 
Inlet Station: 0.00 ft 
Inlet Elevation: 1635.74 ft 
Outlet Station: 894.70 ft 
Outlet Elevation: 1632.51 ft 
Number of Barrels: 3 

Culvert Data Summary- Pre Project Condition 
Barrel Shape: Concrete Box 
Barrel Span: 8.00 ft 
Barrel Rise: 5.00 ft 
Barrel Material: Concrete 
Embedment: 0.00 in 
Barrel Manning's n: 0.0140 
Culvert Type: Straight 
Inlet Configuration : Square Edge (90°) Headwall 
Inlet Depression: NONE 

Crossing Discharge Data 
Discharge Selection Method: Specify Minimum, Design, and Maximum Flow 
Minimum Flow: 0 cfs 
Design Flow: 280 cfs 
Maximum Flow: 350 cfs 



• Table 2- Summary of Culvert Flows at Crossing: ADOT 1-17 Culvert Crossing 
Headwater Elevatio Total Discharge ( Pn=~ PrniAr.t l.nnrliti Roadw~v l")ischar 

Discharge (cfs) (cfs) 
Iterations 

L..--164B.oo_---'-__ 1493.41_---'-__ 1493.41_--'-__ o.oo, __ ....&...._ 

• 

• 



Table 3- Downstream Channel Rating Curve (Crossing: ADOT 1-17 Culvert Cro 
Flow (cfs) WatP.r S11rfa Depth (ft) Velocity (ft/s Shear (psf) Froude Number 

Elev (ft) 



• 

• 

• 

Tailwater Channel Data - ADOT 1-17 Culvert Crossing 
Tailwater Channel Option: Rectangular Channel 
Bottom Width: 26.50 ft 
Channel Slope: 0.0095 
Channel Manning's n: 0.0140 
Channel Invert Elevation: 1632.51 ft 

Roadway Data for Crossing: ADOT 1-17 Culvert Crossing 
Roadway Profile Shape: Constant Roadway Elevation 
Crest Length : 100.00 ft 
Crest Elevation : 1648.00 ft 
Roadway Surface: Paved 
Roadway Top Width: 800.00 ft 



HY -8 Culvert Analysis Report 

• 

• 

• 
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• Table 1 -Culvert Summary Table: LOMR Construction 
Total Culvert Headw Outlet Flow Normal Critical Outlet Ta ilwat 

Discha Discha r Control Control Typ Depth ( Depth ( Depth ( Depth ( 
e (cfs) e (cfs) Elevatio Depth ( Depth ( 

• 

• 



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

Straight Culvert 

Inlet Elevation (invert) : 1635.42 ft , Outlet Elevation (invert): 1632.51 ft 

Culvert Length: 841 .71 ft , Culvert Slope: 0.0035 
******************************************************************************** 

Site Data - LOMR Construction 
Site Data Option: Culvert Invert Data 
Inlet Station: 0.00 ft 
Inlet Elevation : 1635.42 ft 
Outlet Station: 841.70 ft 
Outlet Elevation: 1632.51 ft 
Number of Barrels: 3 

Culvert Data Summary - LOMR Construction 
Barrel Shape: Concrete Box 
Barrel Span : 8.00 ft 
Barrel Rise: 5.00 ft 
Barrel Material: Concrete 
Embedment: 0.00 in 
Barrel Manning's n: 0.0140 
Culvert Type: Straight 
Inlet Configuration: Square Edge (0° flare) Wingwall 
Inlet Depression: NONE 

Crossing Discharge Data 
Discharge Selection Method: Specify Minimum, Design, and Maximum Flow 
Minimum Flow: 0 cfs 
Design Flow: 280 cfs 
Maximum Flow: 350 cfs 



• Table 2- Summary of Culvert Flows at Crossing: 1-17 3-8'x5' 
Headwater Elevatio Total Discharge ( LOMR r.nn!=:tnJ(~ti Roadwr~v l")ischar 

Discharge (cfs) (cfs) 
Iterations 

L....-_1642.60_ ......... __ 1 041 .21_ ......... __ 1 041 .21_ ......... __ Q.OQ, __ ........__ 

• 

• 



Table 3- Downstream Channel Rating Curve (Crossing: 1-17 3-8'x5') 
Flow (cfs) WatP.r S11rfa Depth (ft) Velocity (ft/s Shear (psf) Froude Number 

Elev (ft) 



• 

• 

• 

Tailwater Channel Data - 1-17 3-8'x5' 
Tailwater Channel Option: Rectangular Channel 
Bottom Width: 26.50 ft 
Channel Slope: 0.0095 
Channel Manning's n: 0.0140 
Channel Invert Elevation: 1632.51 ft 

Roadway Data for Crossing: 1-17 3-8'x5' 
Roadway Profile Shape: Constant Roadway Elevation 
Crest Length: 100.00 ft 
Crest Elevation: 1642.60 ft 
Roadway Surface: Paved 
Roadway Top Width: 750.00 ft 



• 

• 

• 



Sonoran Crossing LOMR 

CAP Wash East Diversion Channel (Frontage Road Channel) 

Access Hole Losses 
• * Methodology from ADOT Highway Dra inage Design Manual - Hydraulics, 2007; Section 13.4. 7 

• 

• 

Manhole No_ 307, 2-54" Pipe Culvert 

Initial Head Loss Coeff. 

Ko= 0.73 

Correct ion Factors 

1.00 

0.57 

1.00 

Cp= 1.00 

C8= 1.00 * 

Final Head Loss Coeff 

K= 0.41 

Bend Losses 

*Conservatively set at 1.0 

(no benefit from benching) 

System Parameters 

b= 5 ft . 

D = 0 

f!.= 

D;= 

d= 

0.,= 

Q,= 
h= 

4.5 ft. 

152 ° 

4.5 ft . 

5.52 ft . 
140 cfs 

140 cfs 
3.67 ft. 

* Methodology f rom ADOT Highway Drainage Design Manual- Hydraulics, 2007; Section 13.4.4 

Outlet- 2-54" Pipe Culvert 

f!.= 

Kbend= 

10 ° 

0.03 

Inlet- 2-54" Pipe Culvert 

f!.= 35 ° 

Kbend= 0.12 

(Horizontal Alignment Change) 

(Horizontal Alignment Change) 

1 of 1 

Dibble Engineering 



Sonoran Crossing Dibble Engineering 

CAP Wash East Diversion Channel (Frontage Road Channel) 

• Trash Rack Design 

* Methodology from Drainage Design Manual for Maricopa County, Volume II Hydraulics, 2010 

CAP Wash East Headwall 

Design Flow (cfs) 280 

Target Velocity (fps) 3.9 Approach Velocity (RM 0.409532) 

Target Flow Area 71.79 

Blockage Factor 50% 

Increase due to blockage 143.59 

Steel Area (20% ofTotal) 35.90 

Target Tota l Area 179.49 

Outlet Pipe Size (I D) 54 

Headwall Width (W) 20 

Trash Rack Height (J) 2.5 

Apron Depth (F) 4.3 

Wingwall Angle 0 

Apron Length (L) 20.00 

Grate Area 99.48 

Steel Spacing (in) 6 • #of Bars 39 

Actual Steel Area (ft"2) 8.08 

Net Area 91.40 

Flow Area 45.70 

Flow Velocity 6.13 Grate Velocity 

Head Loss, Hg (ft) 0.5 

Calculated By: JEP Date: 4/1/2013 

• 1 of 1 
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CAP East Wash Post Design Plan: CAP East Wash Post Design 3/27/2013 
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• APPENDIX E.4 
PRE-PROJECT CONDITIONS HEC-RAS OUTPUT 

• 

• 



• 

• 

• 

X X 
X X 
X X 
xxxxxxx 
X X 
X X 

CAPWashEastPre.rep 

HEC-RAS version 4.1.0 Jan 2010 
u.s . Army corps of Engineers 

Hydrologic Engineering center 
609 second Street 
Davis, california 

)()()()()()( )()()()( )()()()( XX 
X X X X X X X X 
X X X X X X X 
xxxx X XXX )()()()( )()()()()()( 

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

xxxx 

xxxx 

X X )()()()()()( )()()()( X X X X xxxxx 

PROJECT DATA 
Project Title : CAP wash East Pre Project 
ProJect File : CAPWashEastPre . prj 
Run Date and Time: 2/ 13/ 2014 2:47: 20 PM 

Project in English units 

Project Description : 
CAP WASH EAST FLOODPLAIN DELINEATION 
PRE PROJECT MODEL 
COMPLETED AS PART OF 
THE LOMR APPLICATION FOR THE FOLLOWING PROJECTS: 

SONORAN CROSSING 

I-17 NORTHBOUND FRONTAGE ROAD 
DIBBLE ENGINEERING 
FEBRUARY, 
2014 

X 
X 

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 
mappin~ 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. 

cross sections face 
downstream 

Starting water surface elvation derived from HY8 analysis of 
downstream culvert (3 barrel 8'x5' RCBC) 

Hydrologic values are based on FEMA 
CLOMR dated october 17, 2008 FEMA case No .: 09-09 ·0132R that updates the 1% 
annual chance flows for the CAP wash-East. The CAP wash-East october 17, 2008 
CLOMR defines the 100-year peak discharge at carefree Hi~hway as 120 cfs, and 
280 cfs at Interstate 17. A flow rate of 280cfs is used 1n this study . 

PLAN DATA 

Plan Title: CAP wash East Pre Project 
Plan File : j: \ 2012 \ 111204 Macerich NBCC\ Post-Design\ LOMR\ CAP wash East \ CD contents\ Hydraulic 
Models \ HEC-RAS\ Pre Project\ CAPWashEastPre . p01 

Geometry Title: CAP wash East Pre Project 
Geometry File : j: \ 2012 \ 111204 Macerich NBCC\Post-Design\ LOMR\ CAP wash East \ CD 

contents \ Hydraulic Models \ HEC-RAS\ Pre Project\ CAPWashEastPre . g01 

Flow Title : CAP wash East Pre Project 
Flow File : j: \ 2012 \ 111204 Macerich NBCC\ Post-Design \ LOMR\ CAP Wash East\ CD 

contents\ Hydraulic Models \ HEC-RAS\ Pre Project\ CAPWashEastPre.f01 

Plan summary Information: 
Number of : cross sections 

culverts 
19 

0 
Multiple Openings 
Inline Structures 

Page 1 

0 
0 



• 

• 

• 

CAPWashEastPre.rep 
Bridges 0 Lateral Structures 0 

computational Information 
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 
0 . 621 
0 . 541 
0.482 
0 .471 
0.464 
0 .460 
0.455 
0 . 451 
0 . 447 
0 . 444 
0 . 441 
0 . 432 
0 . 393 
0 . 354 
0 . 317 
0.276 
0 . 247 
0 . 243 
0.232 

CAP wash East 
Profile 
Floodway 
Floodway 
Floodway 
Floodway 
Floodway 
Floodway 
Floodway 
Floodway 
Floodway 
Floodway 
Floodway 
Floodway 
Floodway 
Floodway 
Floodway 
Floodway 
Floodway 
Floodway 
Floodway 

FLOW DATA 

True 
0 
0 

Reach CAP wash East 
Method value1 value2 

1 9978.9 10033.2 
1 9977 . 710061 . 76 
1 9993 . 6110048 . 93 
1 9977.6210025.19 
1 9982.5710034.29 
1 9990 . 210039.59 
1 9986 . 5710032 . 51 
1 9996.110042 . 62 
1 999510038.56 
1 9994 10038 
1 9994 . 3810037 . 61 
1 9987 . 5610030 . 25 
1 9964.6810028 . 13 
1 9941.8910012 . 79 
1 9963 . 6210027 . 22 
1 9961 . 5610029.99 
1 9979 . 2410015.27 
1 9717 . 8210117 . 38 
1 9761.2810162 . 68 

Flow Title: CAP wash East Pre Project 
Flow File : j: \ 2012 \ 111204 Macerich NBCC\ Post-Design\ LOMR\ CAP wash East\ CD contents\ Hydraulic 
Models\ HEC-RAS\ Pre Project\ CAPWashEastPre . f01 

Flow Data (cfs) 

River Reac h 
CAP wash East CAP wash 

Boundary conditions 

River Reach 

CAP wash East CAP wash 
CAP wash East CAP wash 

GEOMETRY DATA 

RS 
East 0.621 

Profi 1 e 

East Floodplain 
East Floodway 

Floodplain 
280 

Floodway 
280 

Upstream 

Normal s 0 .008 
Normal s = 0.008 

Downstream 

Known ws 1638 . 56 
Known ws = 1639.56 

Geometry Titl e: CAP was h East Pre Project 
Geometry File : j : \ 2012 \ 111204 Macerich NBCC\ Post-Design\ LOMR\ CAP wash East\ CD contents\ Hydraul ic 
Models \ HEC-RAS\ Pre Project\ CAPWashEastPre . g01 

CROSS SECTION 

RIVER : CAP Wash East 
REACH: CAP Wash East RS: 0 . 621 

Page 2 



INPUT 
Description: 32+77.99 
Station Elevation Data num= 

CAPwashEastPre.rep 

107 
sta 

9742.3 
9761.44 

Elev Sta Elev Sta Elev Sta Elev Sta Elev 

9802 . 1 
9827.82 
9853.55 
9882.03 
9897.72 
9906 . 75 
9921.83 
9929.07 
9944.31 
9975.99 
9985 . 44 

10000.01 
10018.33 
10027. 79 
10040.25 
10059.79 
10073.59 
10108.15 

10152 . 7 
10181. 39 

1659.69 9752.38 1659.58 9755.35 1659.55 9756.43 1659 . 51 9758.2 1659.44 
1659.33 9789 . 14 1658.41 9789.25 1658.41 9789 . 44 1658.4 9789.71 1658 . 4 
1658.09 9810 . 71 1657.97 9824.74 1657.94 9826.51 1657 . 95 9827.33 1657.93 
1657.93 9828 . 25 1657.92 9829.34 1657.91 9832.19 1657.84 9836.98 1657.84 
1657.63 9870 . 93 1657 . 62 9874.22 1657 . 61 9874 . 67 1657.6 9877.48 1657.52 
1657.48 9885.05 1657.38 9889.21 1657.26 9892 . 5 1656.94 9894 . 65 1656 . 78 
1656.61 9898.34 1656.58 9900.31 1656.48 9901.67 1656.59 9904 . 9 1656.85 
1657.29 9907.44 1657 . 42 9911.28 1657.97 9915.78 1657.92 9916 . 24 1657.91 
1657.84 9922 . 16 1657 . 83 9922.5 1657 . 82 9922.78 1657.8 9927 . 31 1657 . 1 
1656.91 9937.2 1656 . 86 9938.53 1656.9 9939.45 1656.86 9942 . 45 1657.21 
1657.36 9947.24 1657 . 5 9947.91 1657.51 9956.69 1657.63 9970 . 71 1657 . 77 
1657.37 9978.9 1657 . 17 9979.95 1657.07 9980.86 1656 . 93 9982 . 38 1656.67 
1656 . 19 9986.14 1656.07 9992.55 1656.03 9996 . 15 1655.98 9997.03 1655.97 
1655 . 8310004 . 28 1655.62 10005 . 3 1655.6410010 . 05 1656 . 2410015.15 1656.47 
1656.5710021.92 1656.5810023.08 1656.610027.01 1656 . 8310027.14 1656.83 
1656 . 8410028 . 95 1656.9310031 . 61 1656.9810035.86 1656 . 8910037 . 56 1656 . 87 
1656.69 10045 . 5 1656.410053.24 1656 . 810054.85 1656 . 8510057 . 71 1656.94 
1656.9910067.91 1657.26 10070 . 4 1657 . 2810071.45 1657 . 310072.12 1657 . 33 
1657 . 3210085.58 1657.6210093.01 1657.6710100.95 1657 . 6810104.39 1657 . 68 
1657 . 7210119.78 1657 . 7910125 . 97 1657.77 10133.5 1657 . 7310152.09 1657 . 64 
1657 . 6410170.45 1657.6910174 . 17 1657.68 10174.2 1657 . 69 10175.3 1657.7 
1657.6510184.81 1657.64 

Manning's n values 
sta n val sta 

9742.3 .036 9978 . 9 

Bank Sta: Left Right 
9978.910010.05 

CROSS SECTION 

RIVER: CAP Wash East 
REACH: CAP Wash East 

INPUT 
Description: 28+55.97 
Station Elevation Data 

Sta Ele v Sta 
9738 . 5 1656.2 9750 . 92 

9786.78 1655.41 9787 . 8 
9821 . 45 1655 . 13 9826.53 
9857 . 38 1655.02 9860.19 

9878 . 9 1654.95 9879.35 
9883 . 73 1654.74 9883 . 94 
9896 . 22 1654 . 26 9896.87 
9900 . 47 1654.17 9901.51 

9917.5 1652.96 9919 . 88 
9929 . 02 1652.49 9929.08 
9933 . 01 1653.24 9934 .02 
9944.63 1654.93 9949.13 
9956 . 06 1654.99 9957.46 
9969 . 86 1654 . 6 9970.02 

9977.7 1654.11 9981.33 
9986 . 33 1653.45 9987 . 72 
9997 . 42 1655 . 24 9999.05 

10013 . 36 1653.8510020.64 
10035 . 68 1654.2310037.56 
10043 . 47 1654.2210044.72 
10052.88 1654.7410066.61 
10079.33 1654.8810079.41 
10090.86 1654.610101 . 89 
10125.82 1654 . 3710140 . 37 
10151.84 1654 . 3210155 . 19 
10176.62 1653 . 3910183.24 
10189.65 1653 . 510191.16 
10204.77 1653 . 1810210.45 
10215.54 1653.9310217 . 59 

10230.9 1654.2710231.98 

Manning's n values 
sta n val sta 

9738 . 5 .036 9977 . 7 

num= 3 
n val sta 

.03310010 . 05 
n val 

. 036 

Lengths : Left channel Right 
430 422.02 420 

RS: 0.541 

num= 147 
Elev sta El ev sta 

1655 . 97 9756.42 1655.85 9757 . 49 
1655.39 9792 . 25 1655.34 9797 . 13 
1655.12 9835.08 1655 . 13 9850 . 48 
1654 . 63 9863.92 1654.55 9866.84 
1654 . 92 9879.51 1654 . 91 9879.7 
1654 . 74 9884.12 1654.74 9885 
1654 . 23 9897 . 33 1654.21 9897 . 59 
1654 . 21 9910.92 1654.46 9911.52 
1652 . 76 9921.67 1652.62 9922.64 
1652 . 49 9929.22 1652.48 9930.49 
1653.48 9936.83 1653.95 9940.36 
1655.16 9951.87 1655 . 26 9953.51 
1654 .96 9961.55 1654.82 9967.72 
1654.61 9972 . 63 1654.61 9974 . 29 
1653.66 9983.62 1653.44 9984.52 
1653 . 64 9991.83 1654.26 9994.25 
1655.19 9999.97 1655.1210003.59 
1654.2210021.98 1654 . 2910022 .2 9 
1654.2310038.14 1654.2110039.16 
1654 .2 3 10047.9 1654.510051.82 
1653.8110066.79 1653.8310074 . 68 
1654 .8710079 .79 1654.8610080 . 15 

1654.510103.72 1654.48 10115. 8 
1654.3110141.44 1654.3310143 . 36 
1654 .1410159.76 1653.910170.92 
1653.6510185.52 1653.7610187. 12 
1653.3210196.47 1652 . 7510200 . 13 
1653.5510211.07 1653 . 610211.67 
1654.06 10220.3 1654 . 2710227.65 
1654.28 

num= 3 
n val Sta n val 

. 033 10047.9 .036 
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coeff contr . Expan. 
.1 . 3 

Elev Sta El ev 
1655.83 9764.99 1655.72 
1655.29 9820.58 1655.14 
1655 . 13 9857.36 1655.03 
1654.83 9878.41 1654.93 

1654.9 9882 . 12 1654 . 8 
1654.77 9893 .03 1654 . 49 

1654.2 9898.95 1654.09 
1654.33 9914.61 1653.63 
1652.54 9928.85 1652.49 
1652.64 9931.88 1652.84 
1654.61 9943.04 1654.73 
1655 . 07 9954 . 6 1654.98 
1654 . 88 9967.87 1654 . 88 
1654 . 61 9975.26 1654 . 61 
1653.31 9985.07 1653.25 
1654.67 9996 . 91 1655.17 
1654.8710007 . 92 1654.34 
1654 . 3210034.43 1654.24 
1654 .1910040 . 66 1654 . 2 
1654.7510052 . 23 1654.78 
1654. 5310077.85 1654.78 
1654.8410084.17 1654.79 
1654.3810119.09 1654 . 36 
1654 . 2910150.43 1654.28 
1653 . 5610171.02 1653.56 
1653.7310187 . 49 1653.73 
1652.9510203.58 1653 . 12 
1653.6510214.67 1653 . 86 
1654 . 2710229.78 1654.27 



• 
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Bank Sta: Left Right 
9977 . 7 10047 . 9 

CROSS SECTION 

RIVER : CAP Wash East 
REACH: CAP Wash East 

INPUT 
Description: 25+44 . 76 
Station Elevation Data 

Sta Elev Sta 
9755 1652 . 85 9777 . 39 

9799 . 49 1652.4 9805 .09 
9814 . 64 1652.65 9816 . 83 
9827 .3 5 1652.24 9829 . 96 
9848.56 1651 . 91 9853.26 
9861 . 95 1651 .79 9862 . 21 
9868 . 33 1651.98 9868.93 
9884.91 1652 . 36 9885 . 56 
9897 . 13 1652 . 37 9917.7 
9922 . 75 1652 . 54 9936 . 86 
9948.24 1653 . 58 9951 . 87 
9962.86 1652 . 3 9970.38 

9983 . 2 1651 . 74 9991 . 5 
9994.65 1651 . 17 9998 . 61 

10007 . 97 1651 . 1110008.99 
10021 . 51 1651 . 8910022.41 
10037 . 55 1651 . 0310040.05 
10060.84 1651.03 10063 . 8 
10072 . 86 1651 . 15 10076 . 6 
10082.91 1650 . 7610083 . 73 
10085 . 89 165110086 . 23 
10088 . 42 1650.7810088 . 77 
10101 . 97 1650.7710102 . 54 
10108.19 1650 .4410112 . 48 
10118.96 1650.4910119.95 
10128.31 1650 . 9210137.87 
10155 . 33 1652 . 5210159 . 04 
10170.81 1651.9510171.41 
10188 . 15 1652.1810193.78 

Man ning's n values 
Sta n val Sta 

9755 .036 9993 . 61 

Bank Sta : Left Right 
9993 . 6110016 . 73 

Ineffective Fl ow num= 
Sta L Sta R Elev 

10123.3 10200 . 7 1652 . 7 
9750 9952 .02 1652 . 7 

CROSS SECTION 

RIVER: CAP Wash East 
REACH: CAP wash East 

IN PUT 
Descript ion: 24+84 . 11 
Station Elevation Data 

sta Elev Sta 
9764 .13 1652 . 54 9773.61 
9804 . 53 1651.76 9804 . 56 
9810.78 1651 . 92 9823.45 
9824.88 1652.74 9830 . 1 
9832 . 73 1652 . 52 9834 . 79 
9846 . 71 1651.34 9851.15 
9865 . 85 1651.8 9867.93 
9879 . 25 1651 . 82 9880.25 
9884 . 12 1652.56 9885 . 02 
9890 . 92 1651 . 71 9896 . 38 
9900 . 53 1651.29 9901 . 48 
9906 . 58 1651.43 9907 .4 
9915 . 36 1652 .48 9916 . 63 
9925.02 1650 . 95 9925 . 77 
9937 . 85 1650 . 95 9941 . 96 

CAPWashEastPre.rep 
Lengths : Left channel Right Coeff contr . Expan. 

312 311 .2 1 310 .1 . 3 

RS: 0 .482 

num= 145 
Elev Sta Elev Sta Elev Sta Elev 

1652 . 75 9787 . 37 1652 . 78 9791.42 1652 . 84 9794 . 1 1652 . 77 
1652 . 41 9808.72 1652.52 9808.76 1652 . 52 9808.79 1652 . 52 
1652 . 68 9821.17 1652.5 9822 . 14 1652.45 9823 . 18 1652.42 
1652.13 9833.16 1651 . 96 9834 . 83 1651.92 9844.34 1651 . 61 
1652 .2 4 9855.08 1652 9857.09 1651 . 76 9858.5 1651 . 76 

1651 . 8 9862.61 1651 . 82 9865 . 11 1651 . 76 9867 . 32 1651 . 9 
1652.06 9872 . 88 1652 . 69 9880 . 2 1652.52 9884.68 1652 . 36 
1652 . 36 9886 . 23 1652.36 9891 . 3 1652.36 9895 . 05 1652 . 38 
1652 . 62 9919 . 88 1652 . 64 9920.23 1652.66 9920 . 49 1652 . 63 
1652 . 15 9942 . 03 1652.9 9942.34 1652 . 97 9943.75 1653 .15 
1654 .3 6 9952 .02 1654.39 9952.41 1654 . 31 9962 .2 1652.46 
1651.15 9976.62 1651 . 73 9978.9 1651.86 9979 .01 1651 . 85 

1651 . 9 9993.6 1651 . 94 9993 . 611651 . 934 9994 . 16 1651 . 64 
1649.22 9999 . 7 1649 . 410001.61 1649 . 72 10004 . 2 1650.03 

1651.410011 . 82 1651 . 4910016.72 1651.6410016.731651 . 641 
1651 . 8610026.92 1651 . 6810033 . 33 1651.4610034.91 1651 . 32 
1651 . 2110042.26 1651 . 3810046 . 29 1651 .4810047.26 1651 . 47 
1650.8610065 . 47 1650.7510067 . 01 1650 . 6510067 . 83 1650 . 7 
1651.13 10078 1651 . 1510079.58 1650.7910080.39 1650 . 66 
1650 . 7510084 . 31 1650.8410084.82 1650 . 910085 . 16 1650.93 
1651 . 0110086.52 1650.9910086.86 1650 . 97 10087.8 1650 . 78 
1650 . 7910088 . 95 1650.7810089 .05 1650.7910090 . 85 1651.01 

1650 . 710104 . 36 1650 . 5710105 . 49 1650.5310106.41 1650 . 43 
1650 .4910113 . 56 1650 . 4910114 . 96 1650 . 4910116.94 1650 . 48 
1650.4910120 . 14 1650.4910120.98 1650 . 4810126 . 19 1650 . 78 
1651 . 3110144.16 1651.4610146 . 48 1651 . 710152 . 85 1652 . 35 
1652 .4710162.21 1652 . 59 10162 . 8 1652 . 6410163.78 1652 . 62 

1651.910175 . 15 1651.8810177 . 52 1651.9210183 . 95 1652 .09 
1652 . 1110195 . 84 1652.2510198 . 44 1652 . 58 10200 . 7 1652 . 56 

num= 3 
n val s t a n val 

.036 .03310016 . 73 

Lengths: Left channel 
60.65 60.65 

2 
Permanent 

T 
T 

RS : 0 . 471 

num= 132 
El ev Sta Elev 

1652.54 9783.55 1652 . 6 
1651.75 9804.63 1651.75 
1652 . 67 9823.97 1652 . 69 
1652 . 62 9831.11 1652.61 
1652.43 9836.19 1652 . 36 
1651.25 9859 . 11 1651.22 

1651. 6 9870 . 22 1651. 7 
1652.06 9882 . 33 1652.58 
1652 . 43 9886 . 46 1652.14 

1651.5 9897.71 1651.47 
1651.29 9903 . 09 1651.27 
1651.55 9908.33 1651.76 
1652 . 32 9918 .06 1652 . 14 
1650 . 78 9929 . 24 1650.67 
1651.73 9944.45 1651.74 

Right coeff contr. Expan. 
61.27 . 3 .5 

Sta Elev sta Elev 
9795 . 3 1652 . 33 9799 . 95 1652 . 16 

9804.71 1651.75 9808 . 1 1651. 73 
9824.1 1652.7 9824 . 35 1652 . 71 

9831.43 1652 . 59 9831. 7 1652 . 58 
9837.69 1652 . 27 9839.52 1652 . 15 
9860 . 22 1651. 36 9865.41 1651.86 
9877 . 79 1651.8 9878.68 1651.78 
9882.92 1652.71 9883.5 1652.67 
9887 . 13 1651.99 9887 . 82 1651.96 
9898 . 42 1651.45 9899 . 29 1651.44 
9903.82 1651.27 9905 . 98 1651.44 
9909.79 1651.99 9910 . 15 1652 
9924.27 1651.06 9924.62 1650 . 97 
9933 . 49 1650.77 9936.91 1650 . 74 
9946.94 1651.65 9947.07 1651. 65 
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CAPWashEastPre.rep 
9948.37 1651 . 57 9953 . 13 

9963.7 1651.84 9965.4 
9973.67 1651 . 53 9975.19 
9985.15 1650 . 79 9988 . 2 
9995 . 61 1649.41 9995 . 64 

1651.36 9955.53 1651 .4 3 9958 .42 1651.59 9962.97 1651.8 
1651.79 9967 . 66 1651.77 9969.48 1651.81 9972.55 1651 . 62 
1651 . 61 9975.71 1651.6 9977 . 461651 . 609 9977 . 62 1651 . 61 
1650 . 51 9990.91 1650.19 9995 . 1 1649 . 49 9995 . 57 1649.42 

10005.08 1649 . 8510005 . 92 
10011.75 1650 . 8910013 . 08 
10022 . 14 1650 . 310022.23 
10035 . 71 1650 . 1310036 .49 
10045.35 1649.7610045.95 
10063.92 1650.8610066.37 
10079 .41 1652.7210081.27 

1649 . 4 10000 1648 . 8210000 . 97 1648 . 710004.32 1649 . 7 
1649 . 9710009.341650 . 906 10009.5 1650.9510010 . 47 1650 . 93 
1650.8510016.35 1650 . 6610017.58 1650 . 6510022 .08 1650.31 

1650 . 3 10028 1650 . 310029.58 1650.3310033 . 69 1650 .3 
1650 . 0910041 . 65 1649.8610042.08 1649.8510043.77 1649.82 
1649 .7410052.01 1649.6810057.14 1650 . 1710062.51 1650 . 75 

1651.310069.45 1651.7210074 . 75 1652 .2 310077 . 08 1652.45 

Manni ng ' s n values 
Sta n val Sta 

9764.13 . 036 9977.62 

Bank Sta: Left Right 
9977.62 10009 . 5 

Ineffective Fl ow num= 
Sta L Sta R Elev 

9764.13 9965 1652.5 
10060.310081 . 27 1652.5 

CROSS SECTION 

RIVER: CAP Wash East 
REACH : CAP Wash East 

INPUT 
Description : 24+49.81 

1652.96 

num= 3 
n val Sta 

.033 10009.5 
n val 

. 036 

Lengths : Left channel 
33.96 34 . 3 

2 
Permanent 

T 
T 

RS: 0.464 

Station Elevation Data num= 99 

Right 
33.82 

Sta Elev Sta Elev Sta Elev Sta 
9765 . 59 1651.76 9765.84 1651.77 9775 .79 1651.55 9791 . 12 
9802 . 66 1651.46 9818.53 1651 . 31 9822.46 1651 . 26 9825.03 
9865 . 38 1651.87 9881 . 12 1651 . 26 9881 . 74 1651 . 25 9884 . 17 
9893 . 19 1651.38 9894 . 08 1651 . 39 9896.82 1651 .34 9908.1 
9934 . 66 1651 . 56 9945.45 1651 . 89 9963.02 1651.47 9964 . 7 
998 2 .571649 . 969 9982.75 1649 . 96 9983 . 14 1649 . 88 9986 .22 
9997.98 1649.02 9999.32 1648 . 89 10000 1649 10000 . 2 

10003 . 43 1649.1610006 . 18 1649 . 610006 . 91 1649 . 7210008 . 11 
10016.451649 . 89710016 . 65 1649.910020 . 82 1649.6710022 . 14 
10022 . 95 1649.55 10023 . 2 1649.5710025.03 1649.6410038 . 17 
10040.37 1649.9710041 . 13 1649 . 9510041.65 1649 . 9510043 . 01 
10045.63 1649 . 8510053 . 55 1649.8210059 . 51 1649 . 8610065 . 86 
10078.19 1649 . 7710079.89 1649.9110084 . 69 1649.9110093 . 49 
10098 . 81 1650 . 34 10106.9 1650.3710120 .11 1650.57 10121 
10132.18 1650.9210139.22 1651 . 1510148 . 43 1651.4110149 . 33 

10155 . 7 1651.4410163.37 1651 . 4510163 . 86 1651 . 4410164 . 17 
10173 .99 1651.1810176 . 23 1651.210180.35 1651 .2 910185.5 2 
10195 . 22 1651 . 76 10196 1651 . 7310196.28 1651 . 7210198.83 
10202 . 81 1651.3410203 . 73 1651.2810204 . 82 1651.210205.69 
10207 .44 1651.1410211.55 1651.0910213.55 1651.0610222.72 

Manning's n values 
Sta n val Sta 

9765 . 59 .036 9982.57 

Bank Sta : Left Right 
9982 . 5710016 . 45 

Ineffective Flow num= 
Sta L Sta R Elev 

9765 . 59 9971.89 1652 
10040 . 9 10225 1652 

CROSS SECTION 

RIVER : CAP Wash East 
REACH: CAP Wash East 

INPUT 
Description : 24+30.20 
Station El evation Data 

num= 3 
n val sta 

.03310016.45 
n val 

.036 

Lengths: Left channel 
18 . 9 19 . 61 

2 
Permanent 

T 
T 

RS : 0 . 460 

num= 101 

Right 
18 . 2 

Coeff contr. 
.3 

Expan . 
. 5 

Elev Sta Elev 
1651 . 41 9794.84 1651 . 44 
1651.25 9832 . 03 1651 . 24 
1651 . 24 9891.85 1651.24 
1651 . 64 9922 . 85 1651.44 
1651 . 39 9974.14 1650.38 

1649.7 9995.74 1649.09 
1649.0310000 .33 1649 .05 
1649 . 7410013 . 06 1649 . 85 

1649.610022.69 1649 . 57 
1650.1110039.54 1649 . 98 
1649.9210043.57 1649.89 
1649.8810074.59 1649.92 
1650.2310095 . 86 1650.32 

1650.610129.63 1650.84 
1651 . 43 10151 . 1 1651.45 
1651 . 4410165.04 1651.42 
1651.3610194.22 1651 . 73 
1651.5610201 . 11 1651 . 44 
1651 . 1610206 . 36 1651.15 

1651 

coeff contr . 
.3 

Expan . 
.5 

sta Elev sta Elev Sta Elev Sta Elev Sta Elev 
9763 . 04 1653 . 53 9773.15 
9822.47 1653 . 18 9825.97 
9858 . 98 1652.61 9867.6 

1653 . 53 9782 . 57 1653 . 26 9789 . 24 1653 . 23 9808.06 1653 . 48 
1653 .08 9828 . 24 1653.01 9829 . 44 1652.97 9850 . 49 1652.74 
1652 . 76 9878 . 65 1652.5 9882.47 1652.68 9883.46 1652 . 68 
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CAPWashEastPre.rep 
9884.55 1652.63 9890.34 1652.48 9893 . 79 1652 . 48 9895.39 1652.39 9895 . 68 1652 . 38 
9897 .03 1652.36 9920.58 1652 . 08 9937.24 1651 . 76 9941 . 72 1651 . 73 9950.85 1651. 57 

9953 . 1 1651. 54 9953 . 16 1651.53 9956.26 1651.52 9957 . 45 1651 . 38 9958.19 1651.31 
9959 . 77 1651.21 9960 . 83 1651.13 9964.3 1650.68 9965.73 1650 . 5 9971.47 1649.58 
9975 . 26 1649 . 5 9979 . 13 1649.48 9981 . 67 1649.45 9984 . 58 1649 . 41 9990.2 1649 . 28 
9996 . 69 1649 .04 9998 . 41 1648.95 10000 1648 . 9 10000.1 1648 . 910000 . 2 5 1648.9 

10001 . 82 1649 . 1710007.87 1649 .0710009 . 97 1649 . 0510010.68 1649 .05 10018.4 1648 . 9 
10019.74 1648 . 8910026 . 68 1649.0910027 . 26 1649.1210039.59 1649 . 29 10044 . 8 1649.36 
10056 . 44 1649.36 10064 . 8 1649. 3 610068 . 24 1649 . 4210077 . 24 1649 . 5710082.52 1649 . 73 
10082 . 79 1649.7410083 . 18 1649.73 10084.2 1649 . 7510098 . 84 1650.4610101 . 76 1650 . 58 
10102 .74 1650 . 6210109.86 1650.7410113 .08 1650 . 7510117 . 37 1650 . 6910122 . 19 1650 . 71 
10128 . 79 1650 . 6310132 . 38 1650.6510132.69 1650.6510133.07 1650 . 6410133.59 1650 . 64 
10133.69 16 so. 641013 3 . 99 1650 . 65 10134.5 1650 . 6310134 . 92 1650.6310135 . 71 1650 . 62 
10137 . 98 1650 . 6110145 . 12 1650.6510147.16 1650 . 6210148.76 1650.710150 . 79 1650 . 81 
10153 . 87 1650 . 9410158 . 33 1651.3310158.69 1651 . 3410158 . 76 1651 . 3510159.02 1651. 36 
10165 . 05 1651.4110165.58 1651 . 3910166.12 1651 . 3810166.38 1651 . 3710166.72 1651.36 
10166.89 1651.3510167 . 51 
10178.88 1651.23 

Manning's n values 
Sta n val Sta 

9763 . 04 . 036 9990.2 

Bank Sta: Left Right 
9990 . 210039 . 59 

Ineffective Flow num= 
Sta L Sta R Elev 

9800 9971 1651.49 
10047.410178.88 1651 . 49 

CROSS SECTION 

RIVER : CAP Wash East 
REACH: CAP Wash East 

INPUT 
Description : 24+02 . 25 

1651 . 210167.85 1651 . 0710168.87 

num= 3 
n val Sta n val 

.03310039.59 .036 

Lengths: Left Channel 
27 . 96 27 . 95 

2 
Pe rmanent 

T 
T 

RS : 0.455 

Right 
30 . 3 

Station Elevation Data num= 92 
Sta Elev Sta Elev Sta Elev Sta 

9858 1652 . 27 9859 .08 1652 . 25 9863 . 69 1652.17 9863 . 94 
9864 . 48 1652 . 11 9864 . 88 1652 . 06 9869 . 39 1651.54 9873 . 25 
9879.21 1650 . 55 9879.52 1650 . 59 9881.02 1650.57 9887 . 33 
9896 . 54 1650.24 9909.46 1650 . 12 9909.8 1650 .12 9910.29 
9929 . 38 1650 . 19 9932 . 41 1650 . 12 9934 . 96 1650.21 9935.29 
9954 . 17 1649 . 74 9966 . 79 1649 . 63 9969.58 1649.55 9970 . 63 
9974 . 96 1649 . 82 9978 . 12 1649 . 91 9979 . 34 1649 . 91 9979 . 64 
9989.29 1649.58 9990 . 54 1649 . 59 9991 . 1 1649 . 59 9997.59 
9997 . 94 1649.35 10000 1649 . 2510000 . 17 1649.2410001 . 91 

10008.04 1649 . 0210008 . 38 1649.0210010 . 66 1648 . 8710010.92 
10012 . 59 1648 . 8710014 . 06 1649 . 0410015 . 94 1649 . 33 10023.8 

10037 . 3 1649 . 6510042 . 73 1649.7210051 . 12 1649.9310054 . 44 
10060 . 55 16 51.27 10062.6 1651 . 3410067.18 1651 . 4910070 . 62 
10074 . 21 1651.7810075 .48 1651.7610081 . 17 1651 . 7110081 . 29 
10086 . 77 1651 . 1710091 .05 1650 . 5510091 . 54 1650 . 5110092 . 31 
10098.18 1650 . 2810100 . 98 1650 . 2710101 . 83 1650 . 2610109.29 
10111 . 17 1650 . 1910111 . 93 1650.2110123 . 93 1650 . 2510136.12 
10180 . 44 1650 . 3910184 . 81 1650 . 39 10185 . 5 1650 . 3410186 . 06 
10217.27 1650 . 7410234 . 98 1650 . 93 

Manning's n values 
Sta n val sta 

9858 . 036 9990 . 54 

Bank Sta : Le f t Right 
9990 . 5410028 . 37 

Ineffective Fl ow num= 
Sta L Sta R Elev 

9750 9968 1652 
10071 10250 1652 

CROSS SECTION 

RIVER : CAP Wash East 
REAC H: CAP Wash East 

INPUT 
Description : 23+79 . 70 

num= 3 
n val Sta 

.03310028.37 
n val 

. 036 

Lengths: Left channel 
22 . 55 22.55 

2 
Permanent 

T 
T 

RS : 0 . 451 

Right 
26.75 
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1651.110170.47 

Coeff contr . 
. 3 

1651.13 

Expan . 
. 5 

Elev Sta Elev 
1652 . 17 9864 . 38 1652 . 12 
1650.95 9877 . 38 1650 . 7 
1650 . 44 9889 . 94 1650 . 29 
1650.12 9928.18 1650 . 22 
1650.21 9939 . 69 1650 .08 

1649 . 6 9974 . 69 1649 . 8 
1649.92 9981.27 1649.8 
1649 . 38 9997.63 1649 . 38 
1649 . 1610002.79 1649 . 12 
1648 . 8710012 .04 1648 . 85 
1649 . 4610028 . 37 1649 . 56 

1650.610057.06 1651 .15 
1651 . 7510072 . 89 1651 . 72 
1651.7110082 . 98 1651.65 

1650.510095 . 33 1650 . 39 
1650.1710110.33 1650 . 24 
1650 . 3910155 . 05 1650 . 42 
1650 . 4110198.77 1650 . 64 

coeff contr. 
. 3 

Expan . 
. 5 



Station Elevation Data 
Sta Elev Sta 

9967 . 45 1651.55 9973.89 
9977.61 1650.69 9980.74 
9986.78 1650 .03 9988.62 
9996.86 1649.34 9999.99 

10009.64 1648.8310009.76 
10012.84 1649.0110013.17 

10016 . 6 1649.2810016 . 77 
10023.46 1649.310023.98 
10042.14 1649 . 5410045.37 
10058.98 1650.3210063.06 
10069 . 42 1650.1610070.54 
10089 . 46 1650.0810091.54 
10093.92 1649.9910094 . 75 
10101 . 64 1649.610102.43 
10108 . 37 1649.0310108.54 
10112 . 22 1649.5610112.46 
10113 .71 1649.6210113.94 

10125 . 4 1649.73 10126 . 2 
10130 . 6 1650 . 1610132 . 99 

10137.94 1649.7110140.32 
10144.28 1649.5510145 . 01 
10147.95 1649.7810148 . 04 
10156.08 1650 . 0510156 . 58 

10168.4 1650 . 2610171 . 77 
10231 . 36 1650.4410234.55 

10251.2 1650.8410253.85 
10256.55 1650.9310260 . 75 

Manning's n values 
sta n val Sta 

9967.45 .036 9996 . 66 

CAPWashEas tPre . rep 
num= 132 

Elev Sta Elev Sta 
1651 . 49 9974.71 1651.45 9976 . 51 
1650 . 26 9981 .01 1650. 22 9982 .11 
1649 . 94 9996.49 1649 . 36 9996 . 66 
1649 . 0810001 . 61 1648.9510006.14 
1648 . 8310009.98 1648.8310011.73 

164910014 . 64 1648 . 8810015 . 42 
1649 . 2810018.76 1649.2810019.82 
1649.3110031.95 1649.2810035.63 
1649.6710047 . 43 1649.8310050 . 96 
1650 . 4110064.58 1650 . 3210065 .08 
1650 . 1810076.69 1650.2710077.19 
1650 . 0110092.14 1650 .0110093 .05 
1649 . 96 10095 1649.9310096.03 
1649 . 5610103.15 1649.5210105.55 
1649 . 0310110 .46 1649 . 26 10111 . 4 
1649 . 5710112.56 1649 . 57 10112 . 7 
1649 . 6310114.38 1649.6310119.49 
1649 . 6510128.38 1649 . 6310130 . 47 
1649 . 3810134 . 17 1649 . 68 10134.3 
1649 . 5610141.76 1649.5410142.18 
1649 . 5910145 . 51 1649 . 6310146.45 
1649.7910150.97 1649 . 9710152 . 64 
1650.0710158.62 1650 . 0710160 . 17 
1650.24 10183.2 1650.2510199.88 
1650.5110237.71 1650 . 5910239.16 
1650.8810253.89 1650 . 8910254.86 
1651.06 

num= 3 
n val sta 

.03310031.95 
n val 

.036 

Elev Sta 
1650 . 91 9976.89 
1650 . 08 9985.17 
1649 . 35 9996 . 78 
1648. 7710009.12 
1649 . 0410011.88 
1649 . 0510016.39 
1649.2910022.14 
1649 . 41 10036.5 
1649.9910055.63 
1650 . 2910067 . 32 
1650 . 2710089.11 
1650 . 01 10093 . 6 
1649 . 8910101.03 
1649 . 3810107.94 
1649 . 4510111.82 
1649 . 5 710112 . 8 5 
1649 . 8110121.86 
1650.1610130.55 
1649.6910136.92 
1649.5410142 . 86 

1649 . 710147.29 
1650 . 0110154.74 
1650.1110160.88 
1650.25 10212.2 
1650 . 6310246.28 

1650.910255.32 

Bank sta : Left Right Lengths : Left channel Right coeff contr. 
. 1 9996.6610031.95 21.08 21 . 32 21 . 08 

Ineffective Flow num= 1 
sta L Sta R Elev Permanent 

10063.0610260 . 75 1652 T 

CROSS SECTION 

RIVER: CAP Wash East 
REACH: CAP Wash East 

INPUT 
Description : 23+58.38 
Station Elevation Data 

Sta Elev sta 
9973.2 1651.61 9974.58 

9978.47 1650.78 9980.43 
99951649.128 9995 . 64 

9997 . 06 1648 . 86 10000 
10013.49 1649.0310018.09 
10021 . 01 1649.0810035.99 
10049 . 68 1649 . 8310051.97 
10063 . 09 1650 . 9410064.72 
10072 . 17 1650.84 10073.3 
10077 . 34 1650.8510079 . 55 
10081.95 1650 . 6910083 . 59 
10098.05 1649 . 8510098 . 07 
10109 .48 1648 . 4210109 . 91 
10120 .01 1649 . 7810120.62 
10151.17 1649.9510151 . 32 
10152.91 1649 . 9210155.38 
10202 . 69 1650.12 10211.9 
10218 . 91 1650 . 7910223.05 

RS: 0 . 447 

num= 90 
Elev sta Elev Sta Ele v sta 

1651.36 9974.78 1651 . 33 9975.04 1651 . 3 9975.97 
1650.68 9986.04 1650.15 9989.87 1649 . 87 9992.05 
1649.01 9995.94 1648.87 9995.99 1648 . 87 9996 
1648.8310004.79 1648 . 7810006 . 74 1648 . 99 10008.3 
1649.0810018.52 1649.0710019.13 1649.0710020.02 
1649.1310037.98 1649.2110040.44 1649 . 3410044.98 
1650.0510057.84 1650.5110059.24 1650 . 7110060.73 
1650 . 9510067.02 1650 . 9710070.22 1650 . 8610071.53 
1650 . 8510074.95 1650.86 10075.6 1650 . 8510075.99 
1650 . 7610080.34 1650 . 7310081.02 1650 . 7110081.57 
1650.63 10086 . 6 1650 . 5410088.03 1650 . 5210093.29 
1649 . 85 10098.2 1649 . 84 10098 . 4 1649.7910104.73 
1648.43 10115 1649 . 3810115 . 42 1649.4710116 . 48 
1649.7810121 . 11 1649.7910128 . 68 1649 . 8210148.25 
1649.9510152 . 66 1649.9210152 . 73 1649.9210152 . 84 
1649.9510163.16 1649.9810189 . 22 1650.0410198 . 41 
1650 . 5810214.31 1650 . 7 10215 . 6 1650.7210217.54 
1650.7910230 . 25 1650.8210240.19 1650 . 810241.44 

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

. 036 9973.2 .036 9995 .03310035.99 

Bank Sta: Left Right Lengths: Left channel Right 
999510035.99 13.4 13.59 13.4 

Ineffective Flow num= 1 
Sta L Sta R Elev Permanent 

10067.02 10250 1650 . 97 T 
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coeff contr. 
.1 

Elev 
1650.84 
1650 . 09 
1649 . 34 
1648.83 
1649.05 
1649.28 

1649.3 
1649.44 
1650.16 
1650.19 
1650.09 

1650 
1649 . 61 
1649.08 
1649 . 52 
1649 . 58 
1649.77 
1650.18 
1649.71 
1649.55 
1649.73 

1650 
1650.15 
1650.31 
1650 . 74 

1650.9 

Expan . 
. 3 

El ev 
1651.18 
1649.67 
1648.87 
1649 . 05 
1649 . 07 
1649 . 55 
1650.79 
1650.86 
1650.83 

1650 . 7 
1650. 29 
1648.42 
1649 . 54 
1649 . 95 
1649 . 92 
1650 . 14 
1650.78 

1650.8 

Expan . 
. 3 



• 

• 

• 

CROSS SECTION 

RIVER: CAP Wash East 
REACH : CAP Wash East 

INPUT 
Description: 23+44 . 79 

RS : 0 . 444 

Station Elevation Data num= 103 

CAPWashEastPre . rep 

sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9960 . 49 1651 . 08 9962 . 66 1650 . 84 9964 . 28 1650 . 63 9965 . 53 1650 . 44 9966 . 32 1650 . 26 

9966 . 8 1650 .17 9967 . 67 1650.02 9968 . 88 1649 . 86 9970 . 4 1649 . 86 9970 . 97 1649 . 86 
9971.68 1649 . 84 9974 .07 1649 . 95 9975 . 34 1650 9978 . 54 16 50 . 18 9980 . 14 1650 . 21 
9983.94 1650 . 3 9985 . 35 1650.33 9986 . 88 1650 . 36 9987 . 57 1650 . 31 99881650 . 267 
9992 . 48 1649.82 9992 . 82 1649 .5 8 9994 1649 . 06 9995 1648 .62 9995 . 45 1648 . 59 

9995 . 5 1648 . 59 9995 . 8 1648.59 10000 1648 . 5810002 . 39 1648 . 5710003.95 1648 . 83 
10004 . 88 1648 . 9610006 . 71 1648 . 9410007 .06 1648.9310009 . 17 1648 . 9110028.95 1648 . 97 
10032 . 211648 . 9951003 7. 93 1649 .04 100381649 . 073 10038 . 1 1649.1210041 . 72 1649 . 35 
10042.93 1649 . 3610045 . 76 1649 .47 10046 . 2 1649 . 4910046 . 76 1649 . 551005 1 .96 1650 . 27 
10057 . 65 1651.0710058 . 16 1651 .0810062 . 61 1651 . 1210066 .07 1651 . 16 10067 . 4 1651 .18 
10067.76 1651 .1510072.38 1650 . 7610075 .02 1650.85 10077 . 6 1650.8510083 . 44 1650 . 97 
10084.09 1650 . 95 10085 1650 . 9710088 . 42 1650 . 9410090 . 37 1650 . 9110091 . 54 1650 . 71 
10092. 64 1650.5710098 . 56 1650 .0410102 .44 1649 . 8410104 . 88 1649 . 38 10106 . 9 1649 .06 
10110.76 1648 . 2810113 . 71 1648 . 2810114.29 1648 . 2910115 . 34 1648 . 5210115. 99 1648 . 6 
10119 . 58 1649 . 2510120 . 51 1649 . 310121 . 76 1649 . 3810123 . 28 1649 . 4910124 . 09 1649 . 55 
10124.91 1649.6410127.35 1649.8110127.61 1649.8310127 . 75 1649.8310128.88 1649 . 84 
10129 . 39 1649 . 85 10132 . 3 1649 . 8510132 . 91 1649 . 87 10133 . 9 1649 . 8710141.29 1649 . 89 
10142 . 12 1649 . 8910149.58 1649 . 6810149 . 94 1649 . 6810150 . 59 1649 . 6910150 . 94 1649 . 69 
10164 . 73 1649 . 8510189 . 86 1649 . 9710195.84 1649.9710196 . 89 1649.95 10198 . 7 1649 . 94 
10200 . 08 1649 . 9610203 . 67 1650 . 3810207 . 95 1650 . 5410214 . 63 1650 . 8510214.92 1650 . 85 

10216 . 6 1650 . 85 10232.4 1650 . 84 10246.5 1650 . 91 

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

9960 . 49 . 036 9994 .033 10038 .036 

Bank sta: Left Rig ht Le ngt hs : Left channel Right coeff contr . Expan . 
9994 10038 15 15 . 48 16 . 2 .1 . 3 

I neffective Flow nu m= 2 
Sta L Sta R El ev Permanent 

9960.49 9986 1651. 5 T 
10061 .02 10250 1651. 5 T 

CROSS SECTION 

RIVER: CAP was h East 
REACH: CAP was h East RS: 0.441 

INPUT 
Descript i on : 23+29 . 31 
Station El evati on Data num= 162 

s t a Elev St a El ev sta El ev Sta Elev Sta El ev 
9890 . 43 1650.89 9891 . 65 1650 . 87 9904 . 65 1650 . 83 9910.94 1650 . 77 9926 . 71 1650 . 57 

9938.7 1650.45 9940 . 68 1650 . 42 9943 . 32 1650 . 38 99 50 . 77 1650 . 34 9952 . 04 1650 . 35 
9953 .15 1650 . 35 995 5. 24 1650 . 39 9955.92 1650 . 44 9956 . 96 1650 . 5 9958 . 38 1650 . 56 
9964 . 83 1650 . 74 9966 . 17 1650.75 9967 .16 1650 . 72 9968 . 12 1650 . 67 9971 .31 1650 . 29 
9972 . 64 1650.05 9972 . 72 1650 . 03 9974 .01 1649 . 72 9978 . 34 1649 . 66 9981 . 44 1649 . 54 
9986 . 11 1650.22 9986 . 17 1650 . 22 9986 . 22 1650 . 22 9987 . 94 1650 .06 9992.57 1649 . 85 
9993 . 24 1649 . 81 9994 . 381648 . 944 9995 . 03 1648 . 45 9995 . 11 1648 . 39 9995 . 15 1648.3 6 
9995 . 17 1648.35 10000 1648.33 10000. 5 1648 . 3310000 . 68 1648 . 33 10000 . 8 1648 . 35 

10000 . 96 1648.39 10001 .9 1648 . 6310003 . 91 1649 .0910004.28 1649.051000 5. 95 1648 . 9 
10010 . 21 1648 . 7410011 . 83 1648 . 7610022 . 81 1648 . 8610036 . 13 1648.8710037 . 61 1648 . 98 
10039 . 96 1649 . 1710042 . 92 1649 . 3110046 . 61 1649 . 6310051 . 49 1650 . 351005 5 . 36 1650 . 88 
10058 . 56 1650 . 8910062 . 73 1650.910066 . 39 1650 . 3610068 . 69 1650 .1210069 . 88 1650 . 1 
10071.45 1649 . 810076 . 91 1650.3110077 . 71 1650 . 3410078 . 12 1650 . 3510080 . 79 1650.49 
10083.53 1650 . 510086.68 1650 . 4710087 .5 3 1650 . 4310088 . 04 1650 . 4210094.16 1650 .08 

10095 . 4 165010103 . 25 1649 . 8110104 .02 1649 . 810115.15 1649 . 75 10116 . 37 1649 . 77 
10118 . 35 1649 . 7310121 . 81 1648 . 610122.48 1648 . 3610123 . 53 1647 . 95 10124 . 43 1647.92 
10126 . 47 1647 . 7910129 . 83 1648 . 510130 .12 1648 .5 710130.46 1648 . 6410130 . 91 1648 . 71 
10131. 37 1648 . 7810132 . 98 1649 . 0810135.2 1 1649 . 5110136 . 85 1649 . 6410138 .08 1649 . 76 
10138 . 38 1649 . 7910138 . 86 1649 . 8410139 .13 1649 . 8910139 . 24 1649 . 9110139 . 75 1649 . 99 
10142 .17 1650 .1710143 . 35 1649 . 9710143 . 62 1649 . 910144 . 81 1650.0210145.66 1650 
10146 . 62 1649 . 62 10147 . 14 1649 . 5210147 . 33 1649 . 4810148 . 18 1649 . 4810149 . 79 1649 . 46 
10151 . 09 1649 . 65101 51. 14 1649.6610151 . 25 1649 . 6410155 . 25 1649 . 54 10156 1649 . 56 
10172 . 38 1649 . 5910176 . 55 1649.510179 . 94 1649 . 5210183 . 86 1649 . 5310191 . 94 1649 . 51 
10195.21 1649 . 7510195.24 1649 . 7510195 . 26 1649 . 7510202 . 15 1649 . 8310203 .18 1649 . 83 
10212 . 54 1650 . 1610214 . 31 1650 . 2 10215 . 6 1650 .1910216 . 65 1650.1810216 . 98 1650 . 2 
10221 .55 1650.35 10222 . 5 1650 . 3610228.12 1650.2310228 . 83 1650 . 2310229 . 21 1650 . 24 
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10234.27 1650 . 3810241 . 41 
10247.36 1650 . 510251.35 
10256.54 1650.2910258 . 51 
10262.87 1650 . 110266 . 29 
10286.51 1650 . 5410288 . 14 
10295.32 1650.8110295 . 54 
10305 . 77 1650 . 9710309 . 34 

Manning's n values 
Sta n val sta 

9890 . 43 . 036 9994 . 38 

Bank Sta: Left Right 
9994.3810037 . 61 

Ineffective Flow num= 
Sta L Sta R Elev 

9890.43 9986 . 22 1651 . 5 
1005810309 . 34 1651.5 

CROSS SECTION 

RIVER: CAP Was h East 
REACH: CAP Wash East 

INPUT 
Description: 22+79 . 73 

CAPwashEastPre.rep 
1650.5110242 . 26 1650 . 5110243.12 1650.5410246 . 55 1650.51 
1650.3110252.33 1650 . 210253.02 1650 . 210255 . 11 1650.27 
1650.2610258.65 1650 . 2510258.78 1650.2410261 . 55 1650.08 
1649.9510268.48 1650.2310269 .05 1650.3210270 . 86 1650.36 
1650.5810290 . 24 1650 . 7410292.12 1650.810293 . 59 1650.79 

1650 . 810296.44 1650.7710302.03 1650.510305.29 1650.9 
1651.26 

num= 3 
n val Sta 

.03310037 . 61 
n val 

.036 

Lengths: Left c hannel 
48.5 49.58 

2 
Permanent 

T 
T 

RS: 0.432 

Right 
52.6 

coeff contr . 
.1 

Expan . 
.3 

station Elevation Data num= 138 
sta El ev Sta Elev Sta Elev Sta Elev sta Elev 

9914.67 1650 . 83 9928.04 1650.79 9937.12 1650 . 65 9942.75 1650.62 9957 . 62 1650.58 
9971.26 1650.33 9982 .41 1649.85 9993.32 1649.34 9996.63 1648.69 10000 1648.06 

10000.33 164810000 . 97 1647.9610001 . 95 1647 . 8510003.16 1647.8110006.59 1648 . 3 
10007.96 1648.5110008.42 1648.49 10013 . 8 1648.4810016.51 1648.4810020.16 1648 . 48 
10020.21 1648 . 48 10021 .41648.69210025 . 67 1649.4510028.51 1649 . 5410030 . 75 1649.61 
10032.25 1649 . 6410036.12 1649 . 7810042.33 1650 . 6610043.55 1650 . 8110047 . 17 1650.82 
10048 . 21 1650 . 810051.54 1650 . 5310052 . 82 1650.5110056.28 1649.8910058 . 61 1649 . 39 
10058.68 1649 . 47 10062 . 2 1649 . 3210062 . 46 1649 . 3110080.79 1648.910083 . 71 1648.94 
10083 . 86 1648.9410085 .46 1648.8810085.54 1648.8810085.87 1648.8810087 . 12 1648 . 96 
10087 . 45 1648 . 9810089 . 53 1649.07 10090 . 9 1649.1510092 . 86 1649.3210094 . 34 1649.31 
10095.21 1649 . 310097.07 1649 . 22 10097.5 1649 . 2210097 . 88 1649.210098.22 1649 . 17 
10098.86 1649 .0610099.91 1648.9410103 . 36 1648.5510107.76 1648 . 3610109.96 1648 . 19 
10112 . 25 1647.9310113.58 1647 . 7810115 . 99 1647 . 5410124.07 1647.2210128 .04 1647.06 
10133 . 71 1647 . 8610137.34 1648.3610138.07 1648 . 4810139 . 21 1648.6410141.59 1648 . 5 
10142.04 1648 .4810142 . 24 1648.4510142.59 1648.3910146 . 67 1647.76 10149 1647 . 43 
10149.79 1647 .4110155 . 79 1647.2110156.84 1647 . 3810157.25 1647 . 4510159 . 17 1647.69 
10160 . 12 1647.7710163.21 1648.2110163 . 88 1648 . 310164.86 1648.5210167.07 1648 . 47 
10167 . 68 1648 .4 10167 . 8 1648 . 3710168 . 17 1648.3310169.34 1648.2810171 .04 1648.22 
10172 . 07 1648 . 2410172 . 75 1648.3110174.66 1648.5510178.46 1648.6910179 . 74 1648.77 
10181 . 21 1648 . 8610181.97 1648.8910182 .01 1648.8910184.04 1648.8810184.84 1648.84 
10187 . 29 1648 . 8810189.15 1648 . 8910203 .08 1649.0610208 . 76 1649.0410210 . 87 1649.05 
10224 . 08 1649 . 15 10227 1648.910228. 18 1648.810228.26 1648.810228 . 29 1648.8 

10228 . 3 1648 . 810238 . 29 1648.7810239 . 38 1648.7610262.86 1648.4610264 . 17 1648 . 44 
10264.67 1648.43 10268 . 5 1648.3510279 . 46 1648.8610280.37 1648.9210281.43 1649 
10284.12 1649 . 32 10287 . 2 1649 . 6110288.42 1649.7310289.04 1649.7810295 . 57 1650 . 26 
10296.45 1650 . 310298 . 61 1650 . 3410304 . 92 1650 . 8110311.91 1651.3210312 . 76 1651 . 43 
10313.15 1651.4410313.88 1651.4910314 . 54 1651 . 4910314 . 67 1651.510314 . 82 1651 . 52 
10317 . 79 1651 . 7310326 . 21 1652 . 35 10332.3 1652.75 

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

9914 . 67 .036 9996.63 .033 10021.4 .036 

Bank Sta : Left Right Lengths : Left channel Right coeff contr . Expan. 
9996 . 63 10021.4 204 . 33 204 . 34 206 .1 . 3 

Ineffective Flow num= 2 
Sta L Sta R El ev Permanent 

9914 . 67 9977 1651. 5 T 
10051.19 10350 1651. 5 T 

CROSS SECTION 

RIVER: CAP wash East 
REACH: CAP wash East RS : 0.393 

INPUT 
Description: 20+75 . 39 
Station Elevation Data num= 158 

sta Elev Sta Elev sta Elev sta Elev sta El ev 
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• 

• 

• 

CAPWashEastPre . rep 
9858 . 5 1650.08 9865.57 1649.97 9866.3 1649.88 9870.64 1649.34 9871.9 1649.44 

9872 . 33 1649.43 9875.18 1649.58 9884.43 1649.65 9888 . 92 1649 . 73 9889.17 1649.73 
9889.53 1649.71 9890.17 1649.71 9898.86 1649 . 6 9900 . 97 1649.52 9910.31 1649.17 
9915 . 41 1648.95 9917.93 1648.95 9919.85 1648 . 93 9921 . 19 1648 . 95 9926.98 1648.92 
9928 . 54 1648.92 9930.9 1648.92 9932 . 22 1648 . 93 9934.45 1648.95 9941 . 29 1648.84 
9942 . 25 1648.83 9942.76 1648 . 81 9947 . 77 1648 . 81 9948 . 12 1648.8 9949.08 1648.8 
9954 . 21 1648 . 87 9954 . 89 1648.83 9960.09 1648 . 76 9960.52 1648.74 9964.68 1648 . 69 
9965.36 1648.66 9967 . 6 1648 . 51 9968.91 1648 . 52 9971.9 1648.47 9972.7 1648 . 49 

9973.9 1648 . 51 9976 . 24 1648 . 56 9977.47 1648.56 9983.84 1648.53 9988 . 45 1648 . 28 
9991 . 53 1648 . 24 9992 . 51 1648 . 15 9995.57 1646 . 97 9995.86 1646 . 86 9996.35 1646 . 84 

10000.03 1646.8310001 . 37 1646 . 8310006 . 93 1648.7110007 . 65 1648.9410010.36 1648 . 82 
10012 . 69 1648 . 9 10015.1 1648 . 7910015.99 1648 . 7810021 . 91 1648.73 10024.1 1648 . 75 

10034 1648.7210037.67 1648.7110040.73 1648.3310041 . 33 1648.2510041.85 1648 . 23 
10049.14 1648 . 0110049 . 33 1648.02 10049.4 1648.0310051.03 1648 . 1210052 . 28 1648.16 
10053.66 1648 . 1510053.98 1648.1310054.25 1648.1310056.36 1648 .0710057.67 1648 . 01 
10058.91 1648.0210060 . 94 1648.0410061.82 1648 . 0510062.35 1648.0710064.18 1648 . 09 
10065.24 1648.2410065 . 85 1648.310067 . 31 1648.4110078.36 1648.5910081.66 1648 . 65 
10083.41 1648.8510085 . 12 1649 . 06 10087 1648 . 9910093 . 95 1648.8410096 . 37 1648 . 75 
10096.57 1648.7510097 . 56 1648.7610100.24 1648 . 710102.58 1648.6510103.55 1648.63 
10104.42 1648.4810105 . 25 1648.410107.67 1647.9410109.09 1647.7310111 . 77 1647.64 
10112.71 1647.6210113 . 32 1647 . 7510115.04 164810117 . 11 1648.4210118.32 1648.66 
10119 . 24 1648.610123.21 1648 . 3810124.51 1648 .310125 . 29 1648.3 10127 . 9 1648.23 
10131.51 1648 . 2410133 . 72 1648.410136.25 1648 . 6110153.14 1648.7310161 . 25 1648 . 76 
10167.23 1648.7810170 . 75 1648 . 7810171.34 1648.77 10171.7 1648 . 7610176 . 62 1648.36 
10177.85 1648.3810182.69 1648.4710182.81 1648.4710185.01 1648.4410189.11 1648.39 

10191 .1 1648.3710195.94 1648.2510196.73 1648.2310196.82 1648.2310197 . 07 1648 . 2 
10197.89 1648.1110200.29 1647.8510200.94 1647.7810202.68 1647.7810205.73 1647.78 
10207.2 1647.77 10207 . 7 1647.7610210.65 1647.810214.23 1647.8310222 . 04 1647 . 81 

10230.45 1647.7410232.59 1647.7510234.08 1647.7410236.93 1647.66 10244.4 1647.65 
10245.76 1647.6110249 . 64 1647.8610249.99 1647.8810252.25 1648.0310259 . 98 1648.51 
10262.61 1648 . 6110278 . 22 1649.42 10279.6 1649.5110285.74 1649 . 9310287 . 79 1650.01 
10293.46 1650.3410295.59 1650.5610300 . 26 1650.73 

Manning's n values 
sta n val Sta 

9858.5 .0 36 9964.68 

num= 3 
n val Sta 

.03310006 . 93 
n val 

. 036 

Bank sta: Left Right Lengths: Left channel Right 
9964.6810006.93 200 203.86 210 

Ineffective Flow num= 1 
sta L Sta R Elev Permanent 

10085.12 10300 1650 T 

CROSS SECTION 

RIVER: CAP Wash East 
REACH: CAP Was h East 

INPUT 
Description: 18+71.53 

RS: 0.354 

Station Elevation Data num= 109 

coeff contr. 
.1 

Expan. 
. 3 

sta Elev Sta Elev sta Elev sta Elev sta Elev 
9833.19 1647.62 9833.36 1647.62 9837.3 1647 . 18 9838.68 1647 .02 9849.79 1646 . 81 
9853.42 1646 . 79 9857.78 1646.52 9861 . 53 1646 . 4 9862 . 72 1646.37 9866 . 11 1646.7 
9866 . 12 1646.7 9866.16 1646.71 9866.22 1646.71 9866 . 6 1646.73 9877 . 83 1647.23 
9879 . 54 1647.29 9888 . 771647 .094 9888.94 1647 . 09 9897 . 55 1646.83 9901.01 1646 . 79 
9905 . 06 1646.81 9918.11 1646 . 58 9919.43 1646 . 56 9922 . 14 1646.58 9927.41 1646 . 61 
9929 . 53 1646 . 64 9939.58 1646.35 9944.3 1646.19 9951 . 05 1645.91 9960.28 1645.65 
9961 . 66 1645.64 9963 . 75 1645.73 9972 . 21 1646.21 9975.36 1646.52 9977.72 1646.83 
9981 . 881647.003 9982.05 1647.01 9985 . 39 1647.07 9985.66 1647.06 9990.68 1646 . 93 
9991.18 1646.91 9991.65 1646.86 9998.28 1645.9610000.19 1645.8610000 . 68 1645 . 83 

10002.86 1645.7110006.12 1646.2610009.39 1646 . 8710009 . 691646 . 85510016.88 1646 . 51 
10017 . 59 1646.4810019.23 1646.410019 . 45 1646 . 43 10022 . 6 1646.8910026 . 06 1646 . 88 
10030.28 1646.8310031 . 07 1646.8210032.09 1646 . 8110048.44 1646 . 7410050.04 1646 . 62 
10052.32 1646.2910053.02 1646.310057.21 1646 . 3610060.47 1646 . 5210061.98 1646 . 67 
10069.06 1646.810069.36 1646.810070 .02 1646 . 810073.67 1646.7110074.01 1646 . 71 
10076.43 1646.7310085 . 67 1646.8910093.98 1647.1110099 . 73 1647.1110111.59 1647 . 22 
10111 . 85 1647.2210112 . 19 1647.2310112.28 1647.2310113.01 1647.2410129.63 1647 . 43 
10131.73 1647.3610133 . 99 1647.410136 . 66 1647 . 6710151.58 1647.77 10155 . 1 1647 . 74 
10159.04 1647 . 7110162.53 1647.5410164.24 1647.4110166.78 1647 . 4510167.72 1647 . 46 
10174.59 1647 . 63 10175.8 1647.6510176.74 1647.6710177.75 1647.6910184.07 1647 . 84 
10186 . 82 1647.8610195 . 84 1647.88 10199.3 1647.8810201.88 1647.8810204 . 05 1647.86 
10204 . 92 1647.8610206.36 1647.8610211.64 1647.8310226.08 1647 . 78 10229 . 2 1648 . 04 
10233.97 1648.4910241.27 1649.0610247 . 42 1649.5510253.14 1650.04 

Man ning's n values 
sta n val Sta 

9833.19 .036 9990.68 

num= 3 
n val Sta 

.03310009 . 69 
n val 

.036 
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CAPWashEascPre . rep 

Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. 
.1 

Expan. 
. 3 9990.6810009 . 69 198 199.82 200 

Ineffective Flow num= 1 
Sta L Sta R Elev Permanent 
1008010253.14 1650 T 

CROSS SECTION 

RIVER : CAP Wash East 
REACH: CAP Wash East 

INPUT 
Description: 16+71.71 
Station Elevation Data 

sta Elev Sta 
9686 . 69 1645.59 9705.77 
9735 . 78 1645.27 9745.96 
9783 . 18 1645.01 9788.32 
9802.77 1645.2 9803.78 
9833 . 78 1644.84 9836.73 
9862.71 1645 .04 9870.11 
9893 . 42 1644.79 9893.53 
9939 . 13 1644.97 9945.12 
9970 . 83 1645.22 9977.46 
9997 . 69 1644.54 9999.28 
10002 . 7 1643.7810006.97 

10027 . 21 1645.2310027.22 
10050 . 68 1644.9710052 .19 
10058.15 1644.8310063.05 
10076 . 03 1644 . 8910084.97 
10096 . 79 1644.510099.05 
10124.54 1645.2910129 . 44 
10146 . 32 1644.9710147.07 
10154.25 1645.4110177 . 98 
10202 . 67 1645.7710228 .05 
10257 . 65 1646.9910258.54 
10271 . 69 1648 . 1410275.18 

Manning's n values 
sta n val sta 

9686 . 69 .036 9970 . 83 

Bank Sta : Left Right 
9970 . 8310027.22 

Ineffective Flow num= 
Sta L Sta R Elev 

9690 9800 1649 
10121 10300 1649 

CROSS SECTION 

RIVER : CAP Wash East 
REACH: CAP Wash East 

INPUT 
Description: 14+59 . 44 
station Elevation Data 

sta Elev Sta 
9675 1643 . 99 9678 . 39 

9701.86 1643 . 86 9717 . 13 
9743.42 1643 .4 9750 . 7 
9791 . 32 1643.8 9792 . 86 
9818 . 82 1643.61 9828 . 28 
9849 . 06 1642.89 9849.45 

9883 1643.35 9887.28 
9935.45 1643.48 9937.51 
9945.73 1643.12 9972.2 
9990.17 1642.82 9998.26 
9999.99 1640.710002 . 23 
10010.3 1642 . 2510010 . 41 

10016 . 38 1643.210022 . 31 
10046.64 1643.7810050.03 
10083 . 54 1643.7610089.12 
10097.57 1643.15 10101.8 
10166.79 1643.5610168.57 

RS : 0 . 317 

num= 110 
Elev Sta Elev Sta 

1645.41 9705.92 1645.4 9706.41 
1645.23 9748 . 54 1645.19 9751.52 
1645.08 9790.39 1645.1 9799.2 
1645.18 9817.82 1645 . 05 9828.09 
1644.78 9843.13 1644.72 9850.02 
1645.15 9870.64 1645 .14 9892 . 74 
1644.79 9894 . 13 1644 . 79 9917.06 
1645 .04 9949.58 1645 . 31 9950.98 
1645 . 12 9980.76 1644.96 9985 .01 
1644.1410000.01 1644 . 0410002.09 
1644.16 10009 . 7 1644.410014.02 
1645.2310030 . 21 1645 . 2410042.54 
1644.9110055 . 07 1644 . 8310055.68 
1645.0210067 . 35 1645 . 0110069.86 

1644 . 610088 . 32 1644 . 5210088.77 
1644.6310109 . 89 1645 . 2510120.14 
1645.28 10129 . 6 1645 . 2710131.87 
1644.9810151 . 82 1645 . 3210152 . 87 
1645.3410180 . 85 1645.4910182.69 
1645.7610237 . 34 1645 . 9310239 . 87 
1647 .0810261 . 16 1647.3310264.12 
1648 . 6110277 . 02 1648 . 8810279.36 

num= 3 
n val sta 

.03310027.22 
n val 

.036 

Lengths: Left channel 
260 212.27 

2 
Permanent 

T 
T 

RS: 0 . 276 

num= 82 

Right 
180 

Elev Sta Elev 
1645.4 9727.37 1645 . 32 

1645 . 14 9769.87 1644.88 
1645.19 9802.22 1645 . 21 
1645 .05 9828.36 1645 . 04 
1644.62 9853 . 26 1644 . 65 

1644 . 8 9893.22 1644.79 
1645 9920 . 94 1645 . 01 

1645.31 9970.82 1645 . 22 
1644.89 9989.2 1644 . 74 
1643.7510002 . 21 1643 . 75 
1644.6610020.26 1645 
1645.3210049.51 1645.03 
1644.7510057 . 73 1644.83 
1645.0110071.38 1645 
1644.48 10095.9 1644.49 
1645 . 29 10122.3 1645 . 31 
1645.0710136 . 29 1644.97 

1645.410152.91 1645.41 
1645 . 6110187 . 61 1645.75 
1646 .04 10253.6 1646.58 
1647.5210269 . 61 1648.03 
1649.2310281.93 1649.6 

Coeff contr. 
.1 

Expan. 
.3 

Elev Sta Elev sta Elev Sta Elev 
1643 . 94 9680.49 1643 . 91 9687.16 1643.86 9692.55 1643.87 

1643.8 9722.39 1643.85 9725.37 1643 . 85 9734 . 8 1643 . 76 
1643.61 9756.12 1643.78 9758.59 1643.84 9759 . 24 1643.85 

1643.8 9792.99 1643 . 8 9793.06 1643.8 9793.17 1643.8 
1643.48 9830.8 1643.49 9833 . 11 1643 . 43 9837 . 7 1643 . 37 
1642.88 9861.27 1643.21 9863 . 01 1643 . 25 9864.29 1643 . 24 
1643 . 38 9900 . 45 1643.43 9904.51 1643 . 46 9911.93 1643.44 
1643.47 9938.07 1643.48 9942.73 1643.11 9943.83 1643.12 
1643.11 9983.78 1643 . 4 9986.59 1643.49 9986.61643 . 488 
1641.67 9998.71 1641.51 9999 . 7 1640.87 9999 . 97 1640.71 
1640 . 7410006.81 1640.7110010.18 1642.2110010.23 1642.23 
1642.2710011.07 1642.3710015.13 1643.0610015.57 1643.12 
1643.1910027.26 1643 . 2810029.99 1643.310044.07 1643 . 64 
1643.8610050.93 1643 . 8710058 . 64 1643.78 10075 . 3 1643.74 
1643.59 10091.4 1643.5510092 . 58 1643.4810094.15 1643.37 
1643 .0410115.03 1642.89 10129.4 1642.7510144.85 1642 . 87 
1643.64 
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• 

Manning's n values 
sta n val sta 

num= 3 
n val sta 

CAPWashEastPre . rep 

n val 
9675 .036 9986 . 6 

Bank Sta: Left Right 
9986 . 610029 . 99 

Ineffective Flow num= 
Sta L Sta R Elev 

9675 9781 1644 
1006910168.57 1644 

CROSS SECTION 

RIVER: CAP Wash East 
REACH : CAP Wash East 

INPUT 
Description: 13+02 . 97 

.03310029.99 .036 

Le ngths: Left channel 
180 156.47 

2 
Permanent 

T 
T 

RS: 0.247 

Station Elevation Data num= 99 

Right 
150 

coeff contr. 
. 1 

Expan . 
. 3 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9761 . 15 1642 . 54 9773 . 69 1642.37 9793.29 1642 .04 9796 . 63 1641 . 99 9815.34 1641.84 

9822 . 2 1641 . 76 9827.01 1641 . 68 9836 . 67 1641 . 49 9836.88 1641 . 49 9841.57 1641.37 
9844.01 1641.31 9846 .07 1641 .04 9846.12 1641.03 9846 . 27 1641.02 9847 . 13 1640.93 
9850.78 1640.54 9851.03 1640.51 9851 . 72 1640.55 9855.39 1640 . 94 9857 . 29 1641 . 21 
9859.08 1641 .48 9860 . 53 1641 . 55 9863.2 1641 . 68 9867 . 51 1641 . 87 9877.29 1641 . 87 
9880 . 57 1641 . 86 9881 . 61 1641.86 9883.91 1641 . 84 9893 . 54 1641.68 9900 . 75 1641 . 63 
9918.09 1641 . 5 9922.02 1641.48 9929 . 56 1641 . 67 9938 . 2 1641 . 91 9944.76 1641 . 99 
9945 . 22 1642 9946 . 07 1642 9957 . 78 1642.05 9957.83 1642 .05 9965 . 93 1642 .19 
9972.37 1642.14 9979 . 24 1642.1 9980 . 85 1642 .05 9987 . 63 1641.13 9989 . 94 1640 . 82 
9991 . 17 1640.67 9995 . 9 1639 . 68 9996 . 88 1639 . 44 9998 .01 1639 . 21 10000 1638.71 

10000 . 06 1638 . 69 10000 . 9 1638 . 7110002.65 1638.6310003.86 1639 . 2210005.24 1639 . 56 
10006 . 88 1640.1610008 . 28 1640 . 5810013 . 73 1641.7610015.04 1641 . 9710015 . 27 1642 . 01 
10016 . 47 1642.1110020.62 1642 . 2210020.75 1642 . 22 10020 . 8 1642 . 23 10020 . 9 1642 . 23 
10027 . 56 1642.4810029.34 1642 . 5410030 . 11 1642.5710031 . 03 1642.6110032 . 81 1642.59 
10038 . 14 1642 . 6 10040 1642 . 6410043.15 1642 . 7210048 . 76 1642 . 8810049.53 1642 . 8 
10053.62 1642 . 88 10063 . 2 1642.7310074.03 1642 . 4410074 . 79 1642 . 4110075 . 42 1642 . 42 
10089 . 29 1642 . 62 10090 1642.6210092 . 16 1642 . 5910102.59 1642 . 4310110 . 61 1642 . 56 
10112.34 1642 .5 910113.49 1642 . 6110121 . 91 1642.8510123.39 1642 . 9110124.52 1643 .05 
10134 . 25 1644 . 210135 . 96 1644 . 4110139.08 1645.0410142 . 03 1645.5 10145 1646 .06 
10146 . 63 1646.5510150 . 35 1646 . 7510152 . 19 1646 . 84 10152 . 2 1646 . 84 

Manning ' s n values 
sta n val Sta 

9761.15 .036 9979 . 24 

num= 3 
n val sta 

.03310015.27 
n val 

. 036 

Bank Sta : Left Right Lengths : Left channel Right 
9979 . 2410015.27 44 . 5 22.57 22 

Ineffective Flow num= 1 
Sta L Sta R Elev Pe rmanent 

9761 . 15 9942 1644 T 

CROSS SECTION 

RIVER: CAP Wash East 
REACH: CAP Wash East 

INPUT 
Description: 12+80 . 40 
Stat i on Elevation Data 

sta Elev Sta 
9717 . 82 1642.35 9724 . 8 

9772 . 7 1641.32 9778.17 
9793.02 1640 . 65 9794 . 35 
9806 . 24 1640.4 9806.4 
9811.96 1640 . 69 9813 . 01 
9827.07 1641 . 15 9830 . 75 
9852 . 86 1641 . 1 9852 . 96 
9890.35 1641 . 5 9899 . 42 
9920 . 62 1641 . 45 9924.78 

9938.6 1640 .46 9938.65 
9945 . 5 1638.97 9945 . 65 

9947 . 55 1638 . 39 9971 . 88 
10000 . 88 1638 .0910000.95 
10001 . 29 1637.9510001.32 
10006 . 86 1638 .4110007.11 
10011.77 1639 .110016 . 18 

10020 . 2 1639.1110020.24 

RS : 0 . 24 3 

num= 107 
Elev Sta Elev Sta 

1642 . 26 9742.74 1641.76 9748.62 
1641.19 9782 . 79 1641 .04 9786 . 71 
1640.64 9794.66 1640.62 9800.55 
1640.41 9806.82 1640.43 9811 . 37 
1640 . 76 9819 . 38 1641.19 9820 . 92 
1641 . 15 9834 . 86 1641.28 9839.35 
1641 . 1 9862 . 69 1641 . 2 9883 . 18 

1641 . 79 9901 . 93 1641 . 87 9904 . 39 
1641.24 9928.13 1641 . 08 9932 . 06 
1640 . 45 9938.73 1640 . 45 9939 . 86 
1638.97 9945 . 74 1638 . 85 9946 . 78 
1638.31 9972 . 32 1638 . 3 9972 . 77 
1638 . 0910000 . 99 1638 .0910001 . 23 
1637. 9410001.52 1637 . 9410005.02 
1638 . 4610008.231638 . 67310010.21 
1638 . 9810019 . 67 1639.11 10019 . 7 
1639 . 1610020.33 1639.1310022 .03 
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Coeff Contr. 
. 1 

Expan. 
.3 

Elev Sta Elev 
1641.66 9765.23 1641 . 64 
1640 . 94 9788 . 57 1640.77 

1640 . 2 9802 .01 1640 . 24 
1640.65 9811 . 69 1640 . 67 
1641 . 27 9825 . 21 1641 . 19 
1641.35 9851.53 1641 . 12 
1641 . 28 9885.77 1641 . 3 
1641 . 82 9908 . 42 1641 . 75 
1640 . 88 9937.831640 . 509 

1640 . 4 9944 . 84 1639 .11 
1638 . 58 9947 . 33 1638 . 43 

1638 . 3 9999.99 1638 . 1 
1637 . 8410001 . 29 1637.83 
1637.9610006 . 19 1638.17 
1639 .0510010 . 26 1639 .05 

1639.110019.92 1639 .04 
1639 . 83 10023 . 31640 . 673 



CAPWashEastPre . rep 
10024.32 1641 . 3510025.12 1641.5910027.17 1642.2810036 . 31 1642.6610039.44 1642.76 
10045.92 1642 . 5310049 . 54 1642.410053.74 1642.4210055.04 1642.4210064.33 1642.48 
10074.35 1642.3410078.84 1642.29 10080.5 1642 . 3110090.79 1642.5710096 . 87 1642 . 77 
10096.93 1642.7710101.04 1642.8610103.99 1643.1810110.16 1643.8810114.36 1644 . 54 
10116 . 79 1644.9610117.38 1645 .08 

Manning's n values 
Sta n val sta 

9717.82 .036 9937.83 

num= 3 
n val sta 

.015 10023.3 
n val 

.036 

Bank Sta: Left Right Lengths: Left Channel Right 
9937 . 83 10023.3 1 10 1 

Ineffective Flow num= 1 
sta L Sta R Elev Permanent 

9717 . 82 9939.8 1644 T 

CROSS SECTION 

RIVER: CAP Wash East 
REACH: CAP Wash East 

INPUT 
Description: 12+24 . 99 
Station Elevation Data 

RS: 0.232 

num= 77 
Sta Elev sta Elev Sta Elev Sta 

9761 . 28 1642 . 35 9768 . 13 
9816.57 1641.3 9821 . 14 
9834.65 1640 . 66 9837 . 45 
9849.17 1640 . 39 9849.8 

9857.5 1640.84 9863.44 
9871.59 1641.13 9873.59 
9896 . 27 1641.09 9896.28 
9932.64 1641.45 9943.43 
9963 . 58 1641.43 9968.56 
9982.65 1640.44 9983 . 42 
9990 . 36 1638.6 10000.5 

1642.26 9784.91 1641.79 9792.78 
1641.18 9825.01 1641.06 9829.79 
1640.65 9838.09 1640.6 9843.68 
1640.42 9851.42 1640.52 9854.16 
1641.24 9863.8 1641 . 26 9863.88 
1641.12 9878.61 1641 . 28 9882.65 
1641.09 9906.93 1641.2 9925.85 
1641.79 9945.24 1641 . 85 9949.78 
1641.18 9972 . 58 1640.99 9975 . 14 
1640.41 9983.68 1640 . 4 9984.69 
1635 . 72 10043 1635.7210065.51 

10069.63 1641 . 35 10069 . 8 
10092.71 1642 .4710094.51 
10117.04 1642.3710123 . 86 

10142 . 5 1642 . 7810146.12 
10161 . 8 1644.9510162.68 

1641.410072.33 1642 . 2610083.64 
1642.4 10096.6 1642.4110102.14 

1642 . 2910126.38 1642 . 3210135.84 
1642 . 8610148.68 1643 . 1410155 . 22 
1645 . 13 

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

9761.28 .036 9990.36 .01510065.51 

Bank sta : Left Right 
9990.3610065. 51 

coeff contr. 
. 3 

Ineffective Flow num= 1 
Sta L Sta R Elev 

9761.28 9983.55 1644 
Permanent 

T 

SUMMARY OF MANNING'S N VALUES 

River:CAP wash East 

Reach River sta . 

CAP wash East 0.621 
CAP wash East 0 . 541 
CAP wash East 0.482 
CAP was h East 0.471 
CAP was h East 0 . 464 
CAP wash East 0 . 460 
CAP wash East 0.455 
CAP wash East 0.451 
CAP wash East 0 . 447 
CAP wash East 0.444 
CAP wash East 0.441 
CAP wash East 0 . 432 
CAP wash East 0 . 393 
CAP wash East 0.354 
CAP wash East 0. 317 
CAP was h East 0 . 276 
CAP wash East 0 . 247 
CAP wash East 0.243 

nl 

n val 
. 036 

Expan . 
. 5 

.036 

. 036 

. 036 

. 036 

.036 

.036 

.036 

.036 

.036 

.036 

.036 

.036 

.036 

.036 

. 036 

.036 

.036 

.036 

n2 

.033 

.033 

.033 

.033 

.033 

. 033 

.033 

.033 

.033 

.033 

.033 

. 033 

.033 

.033 

.033 

.033 

.033 

.015 
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coeff contr. 
. 3 

Expan. 
. 5 

Elev Sta Elev 
1641.66 9808.57 1641.64 
1640.94 9832.07 1640.73 
1640.19 9845.42 1640.25 
1640 . 65 9855.96 1640 . 73 
1641.27 9870.58 1641.15 
1641.34 9896.2 1641.09 
1641 . 28 9929.23 1641 .3 
1641.75 9953.21 1641 . 7 
1640.87 9979 . 52 1640 . 58 
1640.14 9988.88 1639.24 
1639.22 10068.2 1640.39 
1642.7210084.45 1642 . 75 
1642 .4310109.31 1642 . 47 
1642.5610141.51 1642. 74 
1643 . 8810159.68 1644.58 

n3 

. 036 

.036 

.036 

. 036 

.036 

.036 

.036 

.036 

.036 

.036 

.036 

.036 

.036 

.036 

. 036 

.036 

. 036 

. 036 



• 

• 

• 

CAPWashEastPre . rep 
CAP wash East 0 . 232 .036 . 015 .036 

SUMMARY OF REACH LENGTHS 

River: CAP wash East 

Reach River sta. Left channel Right 

CAP wash East 0.621 430 422.02 420 
CAP wash East 0 . 541 312 311 . 21 310 
CAP wash East 0 . 482 60 . 65 60 . 65 61.27 
CAP wash East 0 . 471 33 . 96 34 . 3 33 . 82 
CAP wash East 0.464 18.9 19.61 18 . 2 
CAP wash East 0 . 460 27.96 27.95 30 . 3 
CAP wash East 0 . 455 22.55 22 . 55 26 . 75 
CAP wash East 0 . 451 21.08 21 . 32 21.08 
CAP wash East 0 . 447 13 . 4 13.59 13 . 4 
CAP wash East 0 . 444 15 15 . 48 16 . 2 
CAP wash East 0 . 441 48.5 49.58 52 . 6 
CAP wash East 0 . 432 204.33 204.34 206 
CAP wash East 0.393 200 203.86 210 
CAP wash East 0 . 354 198 199.82 200 
CAP wash East 0. 317 260 212.27 180 
CAP wash East 0 . 276 180 156 . 47 150 
CAP wash East 0 . 247 44.5 22 . 57 22 
CAP wash East 0 . 243 1 10 1 
CAP wash East 0 . 232 

SUMMARY OF CONTRACTION AND EXPANSION CO EFFICIENTS 
River : CAP wash East 

Reach River Sta . contr . Expan. 

CAP wash East 0 . 621 . 1 .3 
CAP wash East 0. 541 .1 .3 
CAP wash Eas·t 0.482 . 3 . 5 
CAP wash East 0 . 471 . 3 . 5 
CAP wash East 0.464 . 3 . 5 
CAP wash East 0.460 . 3 . 5 
CAP wash East 0 . 455 . 3 . 5 
CAP wash East 0.451 .1 . 3 
CAP wash East 0.447 . 1 . 3 
CAP wash East 0.444 .1 . 3 
CAP wash East 0 . 441 . 1 .3 
CAP wash East 0.432 . 1 .3 
CAP was h East 0 . 393 .1 .3 
CAP wash East 0.354 . 1 . 3 
CAP was h East 0. 317 .1 . 3 
CAP wash East 0 . 276 .1 .3 
CAP wash East 0 . 247 . 1 .3 
CAP wash East 0 . 243 .3 . 5 
CAP wash East 0.232 .3 . 5 

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

River: CAP wash East Reach : CAP wash East RS: 0 . 621 Profile: Floodplain 
warning : Divided flow computed for this cross-sectio n . 
warni ng:The energy loss was greater than 1.0 ft (0.3 m) . between t he current and previous cross 

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

River: CAP wash East Reach : CAP wash East RS : 0 .621 Profi l e: Floodway 
warning :The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

section . This may indicate 
t he need for additional cross sections . 

warning :The parabolic search method failed to converge on critical depth. The program wi ll try t he 
cross section 

slice/ secant method to find critical depth. 
River : CAP wash East Reach: CA P wash East RS: 0 . 541 Profile: Floodplain 
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warning 
warning 

section. Th 

CAPWashEastPre.rep 
Divided flow computed for this cross-section . 
The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 
s may indicate 
the need for additional cross sections. 

River: CAP wash East Reach: CAP wash East RS: 0.541 
warning:Divided flow computed for this cross-section . 

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: CAP wash East Reach: CAP wash East RS: 0 .482 Profile: Floodplain 

warning:Divided flow computed for this cross-section. 
River: CAP wash East Reach: CAP wash East RS: 0 .482 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 cross section had to be extended vertically during the critical depth calculations. 
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 . 

subcritical answer . The 
program defaulted to critical depth . 

This indicates that there is not a valid 

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: CAP wash East Reach: CAP wash East RS: 0 .471 Profile: Floodplain 

warning:Divided flow computed for this cross- section . 
River: CAP wash East Reach : CAP wash East RS: 0 .471 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 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: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 
River : CAP wash East Reach: CAP wash East 

warning:The conveyance ratio (upstream 
or greater than 1.4. 

This may indicate the need for 
River : CAP wash East Reach: CAP wash East 

warning :The conveyance ratio (upstream 
or greater than 1.4. 

This may indicate the need for 
River : CAP wash East Reach: CAP wash East 

warning:The conveyance ratio (upstream 
or greater than 1.4. 

depth. 
RS: 0.464 Profile: Floodplain 

conveyance divided by downstream conveyance) is less than 0.7 

additional cross sections . 
RS: 0 .464 Profile: Floodway 

conveyance divided by downstream conveyance) is less than 0.7 

additional cross sections . 
RS: 0.460 Profile : Floodplain 

conveyance divided by downstream conveyance) is less than 0.7 

additional cross sections. 
RS: 0.460 Profile: Floodway 

conveyance divided by downstream conveyance) is less than 0.7 

This may indicate the need for 
River : CAP wash East Reach: CAP wash East 

warning:The conveyance ratio (upstream 
or greater than 1 .4. 

This may indicate the need for additional cross sections. 
River : CAP wash East Reach: CAP wash East RS: 0.455 Profile: Floodplain 

warning:Divided flow computed for this cross-section. 
River : CAP wash East Reach: CAP wash East RS: 0.447 Profile: Floodplain 

warning:Divided flow computed for this cross-section. 
River: CAP wash East Reach: CAP wash East RS: 0.444 Profile: Floodplain 

warning:Divided flow computed for this cross-section. 
River : CAP wash East Reach: CAP wash East RS: 0.441 Profile: Floodplain 

warning:Divided flow computed for this cross-section. 
River : CAP wash East Reach : CAP wash East RS: 0 .432 Profile: Floodplain 

warning:Divided flow computed for this cross-section . 
warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0 . 7 

or greater than 1.4 . 
This may indicate the need for additional cross sections. 

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

the need for additional cross sections. 
River : CAP wash East Reach: CAP wash East RS: 0.432 Profile : Floodway 

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: CAP wash East Reach: CAP wash East RS: 0.393 Profile: Floodplain 
warning :Divided flow computed for this cross- section. 
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CAPWashEastPre . rep 
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 

River: CAP wash East Reach: CAP wash East 
warning:The energy equation could not 

program used critical depth 

sections . 
RS : 0 . 393 Profile: Floodway 

be balanced within the specified number of iterations. 

for the water surface and continued on with the calculations . 

The 

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 cur rent 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. 
subcritical answer. The 

program defaulted to critical depth. 

This indicates that there is not a valid 

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 : CAP wash East Reach : CAP wash East RS: 0 . 354 Profile: Floodplain 

warning:oivided flow computed for this cross - section. 
warning:The energy loss was greater than 1.0 ft (0.3 m). between the current and previous cross 

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

River: CAP wash East Reach : CAP wash East RS: 0.354 Profile : Floodway 
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: CAP wash East Reach: CAP wash East RS: 0.317 Profile: Floodplain 

warning:oivided flow computed for this cross-section. 
warning:The energy loss was greater than 1 . 0 ft (0.3 m). between the current and previous cross 

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

River: CAP wash East Reach: CAP wash East RS: 0.317 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: CAP wash East Reach: CAP wash East RS : 0 .276 Profile: Floodplain 
warning:oivided 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 previous cross 
section. This may indicate 

the need for additional cross sections. 
River: CAP wash East Reach : CAP wash East RS: 0 . 276 Profile: Floodway 

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: CAP wash East Reach: CAP wash East RS: 0.247 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:oivided flow computed for this cross- section. 
warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 

or greater than 1 . 4 . 
This may indicate the need for additional cross sections. 

warning:The energy loss was greater than 1.0 ft (0.3 m). 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. 

subcritical answer . The 
program defaulted to critical depth. 

This indicates that there is not a valid 

River: CAP wash East Reach : CAP wash East RS: 0.247 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 . 
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CAPWashEas~Pre.rep 
warning:The veloci~y 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 . 
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 

subcritical answer . The 
program defaulted to critical 

River : CAP wash East Reach: CAP wash East 
warning:The energy equation could not 

program used critical depth 

depth. 
RS: 0 . 243 Profile : Floodplain 

be balanced within the specified number of iterations . 

for the water surface and continued on with the calculations. 

The 

warning:oivided flow computed for this cross-section. 
warning:The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 

or greater than 1 . 4 . 
This may indicate the need for additional cross sections. 

warning: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 

depth . 
RS: 0.243 Profile : Floodway 

conveyance divided by downstream conveyance) is less than 0.7 

program defaulted to critical 
River : CAP wash East Reach : CAP wash East 

warning:The conveyance ratio (upstream 
or greater than 1 . 4. 

This may indicate the need for additional cross sections. 
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• • HEC-RAS Plan: Pre Project River: CAP Wash East Reach : CAP Wash East 

Reach River Sta -

CAP Wash East 0.621 

~Wash East 0.621 

CAP Wash East 0.541 

CAP Wash East 0.541 

CAP Wash East 0.482 r---
CAP Wash East 0.482 
!---

1-
CAP Wash East 0.471 

CAP Wash East 0.471 

CAP Wash East 0.464 

CAP Wash East 0.464 

CAP Wash East 0.460 

CAP Wash East 0.460 
f---

CAP Wash East 0.455 

CAP Wash East 0.455 

CAP Wash East 0.451 

CAP Wash East 0.451 

CAP Wash East 0.447 

CAP Wash East 0.447 

CAP Wash East 0.444 

~Wash East 0.444 

CAP Wash East 0.441 
t-----
CAP Wash East 0.441 

t---

CAP Wash East 0.432 
-

CAP Wash East 0.432 

CAP Wash East 0.393 

~Wash East 0 .393 

CAP Wash East 0.354 
-
CAP Wash East 0.354 r---

'--

Profile Q Total 

(cfs) 

Floodplain 280 .00 

Floodway_ 280 .00 

Floodplain 280 .00 

Floodway 280 .00 

Floodplain 280.00 
- -

Floodway 280 .00 
-

-
Floodplain 280.00 

Floodway 280 .00 
-· 

Floodplain 280 .00 

Floodway 280 .00 
~-

Floodplain 280 .00 -
Floodway 280 .00 

Floodplain 280 .00 

Floodway 280 .00 

Floodplain 280 .00 

Floodway 280 .00 

Floodplain 280.00 

Floodway 280.00 

Floodplain 280 .00 

Floodway 280 .00 

Floodplain 280 .00 

Floodway 280 . 0~ 

Floodplain 280 .00 

Floodway 280.00 

Floodplain 280 .00 

Floodway _ 280 .00 
t--

Floodplain 280 .00 

Floodway 280 .00 

-,-
MinCh El W.S . Elev Grit W.S . E.G. E 

(ft) (ft) 

1655.62 1657.37 

1655.62 1657.68 

f- - 1-
1653.25 1654.22 

--
1- 1653.25 1655.22 

1649.22 1651.65 
t-- t--

1649.22 1652.19 

+-
1648.70 1651 .09 

1648.70 +- 1651 .34 

1648.89 +-- 1650.90 

1648.89 1651 .17 

1648.89 1650.92 

1648.89 1651 .16 

- 1-- t---
1648.85 f- 1650.84 

1648.85 1650.94 

1648.77 1650.72 

1648.77 1650.87 

-
1648.78 1650.66 

1648.78 1650 .8~ 
t-

-t-
164~ 

t-
1650.63 

1648.57 1650.78 
1--

-
1648.33 1650.60 

1648.33 1650.75 

(ft) 

1657.33 

- 1--

1654.97 

1652.19 

__.®_ 
16 

16 

16 

16 

16 

16 

54.41 

55.42 

51 .81 

52 .65 
-t-

51 . 31~ 
51 .88 

-
1651 .34 

-

-

-

-

-

-

-

-

-

16 

16 

16 

16 

r---
16 

16 
1---

16 
1-

16 

16 

16 
1-

t----
16 

16 
r---

t-
16 

16 

16 

16 

51 .10 

51 .35 

51 .00 

51.27 

50.94 

51.17 

50.87 

51 .07 

50 .73 

50 .91 
+--- +------ t--

----

1647.81 1650.31 
+--

1647.81 1650.54 

-
1646.83 1648.98 

1646.83 1649.21 
-

1645.71 1647.06 

1645.71 1647.46 

-

1648.96 
·-

1649.21 
t---- - r--

16 

16 

16 

16 

16 

16 

50.57 

50.77 

47.17 

47.64 

-'--- 1 

• 
-
Top Width Froude #Chi 

(sq ft) (ft) 

93.02 139.66 0.66 

73 .70 54 .30 0.59 

0 .008708 1.89 86 .79 139.48 0.60 

0 .007267 3.74 77 .70 83 .11 0.67 

0 .008064 3.92 90 .12 150.87 0.69 

0 .010986 5.99 56 .57 55 .32 0.86 

0.007554 4.26 75 .91 0.70 

50 .01 0.95 

81.10 0.58 

''1 82.10 0.49 

00011~j 2.26 131 .71 0.29 

0 .001534 2.73 102.51 0.33 
I 

0 .002300 2.90 111 .81 0.41 j 
0.004003 3.99 73 .80 0.55 

0 .003032 3.41 99 .33 267 .80 0.47 

0 .003390 3.81 78 .02 46 .52 0.51 

0.002795 208 .82 0.46 

0.003294 43 .56 0.49 

97 .33 0.42 

83.52 0.43 

0.002132 3.09 99.57 0.40 

0.002386 3.27 85.54 0.41 

0 .004166 4.55 76 .10 310.70 0 .57 

0 .002980 4.15 76 .74 42 .69 0.49 

0.012036 j 4.52 1 80 .63 1 351 .83 0 .85 

0 .013010 5.44 56 .09 63 .45 0 .91 

0 .008173 1 3.49 1 110.87 j 0.69 

0.005264 3.66 83 .00 0.59 



• • • HEC-RAS Plan: Pre Project River: CAP Wash East Reach: CAP Wash East (Continued) 

Reach River Sta Profile QTotal MinCh El W.S. Elev CritW.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Toe__Width Froude #Chi 

(cfs) (ft) (fl) (ft) (fl) (ft/ft) (fils) (sq ft) (ft) 

CAP Wash East 0.317 Floodplain 280 .00 1643.75 1645.31 1645.22 1645.41 0.009563 3.14 120.92 422.42 0 .71 
1---- - -- --

CAP Wash East 0.317 Floodway 280 .00 1643.75 1645.68 1645.61 1646.05 0.013102 5.00 57.54 63 .60 0.90 
1---- - f---- ·- - -

-·- ---- - - -- -- -
CAP Wash East 0.276 Floodplain 280 .00 1640.70 1643.60 1643.54 1643 .78 0.005758 3.89 105.17 312.78 0.62 

- - -r--- --- ---- --- - -
CAP Wash East 0.276 Floodway 280 .00 1640.70 1643.67 1643.96 0.007338 4.53 67.99 68.43 0.70 --- - -- - - -- -

---· - ---- - - - -- -
CAP Wash East 0.247 Floodplain 280 .00 1638.63 1641.60 1641 .60 1642.33 0.014995 6.84 40 .91 81 .61 1.01 -- ---------· - -- - - -- -
CAP Wash East 0.247 Floodway 280.00 1638.63 1641 .61 1641 .61 1642.33 0.014831 6.82 41 .08 28.91 1.01 -- --- - ---- - -- - - -

- --
CAP Wash East 0.243 Floodplain 280.00 1637.83 1639.14 1639.14 1639.52 0.003754 4.97 56.34 75.52 1.01 -- - - ·-- -
CAP Wash East 0.243 Floodway 280 .00 1637.83 1639.48 1639.66 0.001078 3.38 82 .94 77 .79 0 .58 -- ---- - - -- - -

r-- - -- - --- -- - -
CAP Wash East 0.232 Floodplain 280 .00 1635.72 1638.56 1636.78 1638.61 0.000105 1.74 160 .84 70.76 0 .20 

-- -- -- --
CAP Wash East 0.232 Floodway 280 .00 1635.72 1639.56 1636.78 1639.58 0.000032 1.19 235 .91 78.90 0 .12 

- .. - - - -
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PRE-PROJECT CONDITIONS 

HEC-RAS CROSS SECTION PLOTS 
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CAP Wash East Pre Project Plan : CAP Wash East Pre Project 
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• • CAP Wash East Pre Project Plan : CAP Wash East Pre Project 
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CAP Wash East Pre Project Plan : CAP Wash East Pre Project 
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• • CAP Wash East Pre Project Plan: CAP Wash East Pre Project 
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X X 
X X 
X X 
xxxxxxx 
X X 
X X 

CAPWashEastPost . rep 

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

xxxx 

xxxx 

X X xxxxxx xxxx X X X X xxxxx 

PROJECT DATA 
Project Title: CAP Wash East LOMR 
Project File : CAPWashEastPost . prj 
Run Date and Ti me : 2/13/ 2014 2: 50:10 PM 

Project in Engl i sh units 

Project Description: 
CAP WASH EAST FLOODPLAIN DELINEATION 
LOMR POST PROJECT MODEL 
COMPLETED AS 
PART OF THE LOMOR FOR THE FOLLOWING PROJECTS: 

SONORAN CROSSING 

I-17 NORTHBOUND FRONTAGE ROAD 
DIBBLE ENGINEERING 
FEBRUARY, 
2014 

X 
X 

This model represent~ an update to the North Black canyon crossing CAP 
wash - East conditional Letter of Map Revision , dated December of 2011. This 
model is believed to be consistent with the CLOMR concept , updated for detailed 
design and construction. 

Topo~raphic mapping provided by by Kenney Aerial 
Mapp1ng 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 horizontall y ; and the National 
Geodetic vertical Datum of 1929 (NGVD 29), verticall y . 

cross sections face 
downstream 

Starting water surface elvation de r ived from HY8 analysis of 
downstream culvert (3 barrel 8' x5' RCBC) 

Hydrologic values are based on FEMA 
CLOMR dated october 17 , 2008 FEMA case No. : 09-09 ·0132R that updates the 1% 
annual chance flows for the CAP wash-East . The CAP wash - East october 17, 2008 
CLOMR defines the 100- year peak discharge at carefree Hi~hway as 120 cfs, and 
280 cfs at Interstate 17 . A flow rate of 280cfs is used 1n this study. 

PLAN DATA 

Plan Title: CAP Wash East LOMR 
Plan Fi l e : j :\2012 \ 111204 Macerich NBCC\ Post - Design\ LOMR\ CAP wash East \ CD contents \ Hydraulic 
Models \ HEC-RAS\ Post Project\ CAPWashEastPost . p03 

Geometry Title : CAP wash East LOMR 
Geometry File : j : \ 2012 \ 111204 Macerich NBCC\ Post-Design\ LOMR\ CAP wash East \ CD 

contents\ Hydraulic Models\ HEC-RAS\Post Project\ CAPWashEastPost . g03 

Fl ow Title : CAP Wash East LOMR 
Fl ow File : j :\2012 \ 111204 Macerich NBCC\ Post-Design\ LOMR\ CAP Wash East\ CD 

contents\ Hydraulic Models\ HEC- RAS\Post Project\ CAPWashEastPost.f04 
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Plan summary Information: 
Number of: cross sections 

culverts 
Bridges 

computational Information 

25 
2 
0 

CAPWashEastPost.rep 

Multiple Openings 0 
Inline Structures 0 
Lateral Structures 0 

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: Avera9e Conveyance 
computational Flow Regime: subcr1tical Flow 

Encroachment Data 
Equal conveyance 
Left offset 
Right offset 

River 
RS 
0.621 
0. 541 
0.482 
0 . 471 
0.464 
0.460 
0.455 
0 . 441 
0 . 428 
0 .420 
0.410 
0.407 
0.4065 
0.4053 
0.405 
0 . 401 
0.394 
0.392 
0. 350 
0.309 
0. 271 
0 . 236 
0.198 
0.192 
0.185 

CAP Wash East 
Profile 
Floodway 
Floodway 
Floodway 
Floodway 
Floodway 
Floodway 
Floodway 
Floodway 
Floodway 
Floodway 
Floodway 
Floodway 
Floodway 
Floodway 
Floodway 
Floodway 
Floodway 
Floodway 
Floodway 
Floodway 
Floodway 
Floodway 
Floodway 
Floodway 
Floodway 

FLOW DATA 

True 
0 
0 

Reach CAP wash East 
Method value1 value2 

1 9978.910033.46 
1 9977.710061 . 82 
1 9993 . 6110051 . 39 
1 9977 . 6210023.84 
1 9966 . 1810021.33 
1 9956.5910023.82 
1 9976.510230 . 67 
1 9976.510177 . 77 
1 9976.510137.69 
1 9976 . 4410084.31 
1 9979.06 10021 . 2 
1 9989 . 9110010 . 18 
1 9990.0710010 . 14 
1 999010010 .04 
1 9989.98 10010 
1 9992.9810007 .02 
1 9992.8410006 . 88 
1 9994 . 8410004 . 96 
1 9994 . 8610004 . 99 
1 9994.8610004.99 
1 9994.9510004.99 
1 9994.79 10005 
1 9994.7210004 . 76 
1 9994 . 7310004 . 95 
1 9989.9810019.63 

Flow Title: CAP Wash East LOMR 
Flow File : j: \ 2012 \ 111204 Macerich NBCC\ Post-Design\ LOMR\ CAP wash East \ CD contents\ Hydraulic 
Models \ HEC-RAS\ Post Project\ CAPWashEastPost . f04 

Flow Data (cfs) 

River Reach 
CAP Wash East CAP wash East 

Boundary Conditions 

River Reach 

CAP wash East CAP wash East 
CAP wash East CAP wash East 

changes in ws and EG 

River Reach 
CAP wash East CAP Wash East 
CAP wash East CAP wash East 
CAP wash East CAP wash East 

RS 
0 . 621 

Floodplain 
280 

Fl oodway 
280 

Upstream Profile 

Floodplain 
Floodway 

Normal s 0 . 0035 
Normal S = 0.0035 

RS 
0.464 
0 . 464 
0 . 460 

Profile Type 
Floodway K Loss 
Floodplain K LOSS 
Floodway K Loss 
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value 
1 

1 
1 

Downstream 

Known ws 1638.38 
Known ws = 1638 . 38 



CAPWashEastPost.rep 
CAP Wash East CAP Wash East 0.460 Floodplain K Loss 1 
CAP wash East CAP wash East 0 . 455 Floodway K Loss 1 
CAP wash East CAP wash East 0.455 Floodplain K LOSS 1 
CAP wash East CAP wash East 0.441 Floodway K LOSS 1 
CAP wash East CAP wash East 0.441 Fl oodpl ai n K Loss 1 
CAP wash East CAP Wash East 0 . 405 Fl oodway Addtnl EG . 5 
CAP Wash East CAP Wash East 0.405 Floodplain Addtnl EG .5 

GEOMETRY DATA 

Geometry Title: CAP wash East LOMR 
Geometry File : j: \ 2012 \ 111204 Macerich NBCC\ Post-Design\ LOMR\ CAP wash East\ CD contents \ Hydraulic 
Models \ HEC-RAS\ Post Project\ CAPWashEastPost.g03 

CROSS SECTION 

RIVER: CAP Wash East 
REACH: CAP Wash East 

INPUT 
Description: 3277.99 
3277.99 
3277.99 
station Elevation Data 

Sta Elev sta 
9742 . 3 1659.69 9752 . 38 

9761 .44 1659.33 9789.14 
9802.1 1658.09 9810.71 

9827.82 1657 . 93 9828.25 
9853.55 1657 . 63 9870.93 
9882.03 1657.48 9885.05 
9897.72 1656.61 9898.34 
9906.75 1657.29 9907.44 
9921.83 1657 . 84 9922.16 
9929.07 1656 . 91 9937.2 
9944.31 1657 . 36 9947.24 
9975 . 99 1657.37 9978.9 
9985.44 1656.19 9986 . 14 

10000.01 1655.8310004.28 
10018.33 1656.5710021.92 
10027.79 1656 . 8410028.95 
10040 . 25 1656.69 10045 . 5 
10059.79 1656.9910067 . 91 
10073 . 59 1657.3210085.58 
10108.15 1657.7210119.78 

10152 . 7 1657.6410170.45 
10181.39 1657.6510184 . 81 

Manning's n values 
Sta n val Sta 

9742 . 3 .036 9978.9 

Bank sta : Left Right 
9978.910010.05 

CROSS SECTION 

RIVER : CAP Wash East 
REACH: CAP Wash East 

INPUT 
Description : 2855.97 
Station Elevation Data 

Sta Elev sta 
9738.5 1656.2 9750.92 

9786.78 1655.41 9787 . 8 
9821.45 1655.13 9826.53 
9857.38 1655 . 02 9860 . 19 

9878 . 9 1654 . 95 9879 . 35 
9883 . 73 1654.74 9883.94 
9896 . 22 1654.26 9896.87 
9900 . 47 1654.17 9901.51 

9917.5 1652.96 9919.88 
9929.02 1652.49 9929.08 

RS: 0.621 

num= 107 
Elev Sta Elev Sta 

1659.58 9755.35 1659.55 9756.43 
1658.41 9789 . 25 1658.41 9789.44 
1657.97 9824.74 1657.94 9826.51 
1657.92 9829.34 1657 . 91 9832.19 
1657.62 9874.22 1657 . 61 9874.67 
1657.38 9889.21 1657 . 26 9892.5 
1656.58 9900.31 1656 . 48 9901 . 67 
1657.42 9911.28 1657 . 97 9915 . 78 
1657.83 9922.5 1657.82 9922.78 
1656.86 9938.53 1656 . 9 9939.45 

1657.5 9947.91 1657 . 51 9956.69 
1657 .17 9979.95 1657 . 07 9980 . 86 
1656 .07 9992 . 55 1656 . 03 9996 .15 
1655 . 62 10005.3 1655 . 6410010 .05 
1656.5810023.08 1656.610027.01 
1656 . 9310031.61 1656.9810035.86 

1656.410053.24 1656.810054 . 85 
1657.26 10070.4 1657.2810071 . 45 
1657 . 6210093.01 1657.6710100 . 95 
1657 . 7910125 . 97 1657.77 10133 . 5 
1657 . 6910174 . 17 1657.68 10174.2 
1657 . 64 

num= 3 
n val sta 

.03310010.05 
n val 

.036 

Lengths: Left channel Right 
430 422.02 420 

RS : 0. 541 

num= 147 
Elev Sta Elev Sta 

1655 . 97 9756.42 1655.85 9757.49 
1655.39 9792.25 1655.34 9797.13 
1655.12 9835.08 1655.13 9850.48 
1654.63 9863 . 92 1654 . 55 9866 . 84 
1654.92 9879 . 51 1654 . 91 9879.7 
1654 . 74 9884.12 1654.74 9885 
1654.23 9897.33 1654.21 9897 . 59 
1654.21 9910 . 92 1654.46 9911 . 52 
1652 . 76 9921.67 1652.62 9922.64 
1652.49 9929.22 1652.48 9930 . 49 
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Elev Sta Elev 
1659.51 9758.2 1659 . 44 

1658.4 9789.71 1658.4 
1657.95 9827.33 1657.93 
1657.84 9836.98 1657.84 

1657.6 9877.48 1657 . 52 
1656.94 9894.65 1656.78 
1656.59 9904.9 1656 . 85 
1657 . 92 9916 . 24 1657 . 91 

1657.8 9927.31 1657 . 1 
1656.86 9942.45 1657.21 
1657.63 9970.71 1657.77 
1656.93 9982.38 1656.67 
1655.98 9997 .03 1655 . 97 
1656.2410015.15 1656.47 
1656.8310027.14 1656.83 
1656.8910037.56 1656.87 
1656.8510057.71 1656.94 

1657 . 310072.12 1657.33 
1657.6810104.39 1657.68 
1657 . 7310152.09 1657.64 
1657 . 69 10175.3 1657.7 

coeff contr. 
. 1 

Expan . 
. 3 

Elev 
1655 . 83 
1655.29 
1655.13 
1654.83 

1654.9 
1654 . 77 

1654.2 
1654.33 
1652.54 
1652 . 64 

Sta Elev 
9764.99 1655.72 
9820 . 58 1655.14 
9857 . 36 1655.03 
9878.41 1654 . 93 
9882.12 1654 . 8 
9893.03 1654.49 
9898.95 1654 . 09 
9914 . 61 1653.63 
9928.85 1652.49 
9931.88 1652 . 84 



• 

• 

• 

CAPWashEastPost.rep 
9933 . 01 1653 . 24 9934 .02 1653 .48 9936.83 1653.95 9940.36 1654.61 9943.04 1654.73 
9944.63 1654 . 93 9949.13 1655.16 9951.87 1655 . 26 9953.51 1655.07 9954 . 6 1654 . 98 
9956.06 1654 . 99 9957.46 1654 . 96 9961.55 1654.82 9967.72 1654.88 9967.87 1654.88 
9969.86 1654.6 9970 . 02 1654.61 9972 . 63 1654.61 9974.29 1654 . 61 9975.26 1654 . 61 

9977 . 7 1654.11 9981.33 1653.66 9983 . 62 1653.44 9984 . 52 1653 . 31 9985 .07 1653 . 25 
9986.33 1653 . 45 9987.72 1653 . 64 9991.83 1654.26 9994.25 1654 . 67 9996 . 91 1655 . 17 
9997.42 1655 . 24 9999.05 1655 . 19 9999.97 1655 . 1210003.59 1654.8710007.92 1654.34 

10013.36 1653.8510020.64 1654 . 2210021.98 1654 . 2910022 . 29 1654.3210034.43 1654 . 24 
10035.68 1654.2310037.56 1654 . 2310038.14 1654 . 2110039.16 1654.1910040 . 66 1654.2 
10043.47 1654.2210044.72 1654 . 23 10047.9 1654.510051 . 82 1654.7510052.23 1654.78 
10052.88 1654.7410066.61 1653.8110066.79 1653 . 8310074 . 68 1654.5310077 . 85 1654.78 
10079.33 1654.8810079.41 1654.8710079.79 1654 . 8610080 . 15 1654.8410084 . 17 1654 . 79 
10090 . 86 1654 . 610101 . 89 1654.510103.72 1654.48 10115 . 8 1654.3810119 . 09 1654.36 
10125.82 1654.3710140.37 1654.3110141 .44 1654 . 3310143.36 1654.2910150.43 1654.28 
10151 . 84 1654 . 3210155.19 1654 . 1410159.76 1653.910170 . 92 1653.5610171 . 02 1653.56 
10176.62 1653.3910183.24 1653.6510185 . 52 1653.7610187.12 1653.7310187.49 1653 . 73 
10189.65 1653 . 510191.16 1653.3210196 . 47 1652 . 7510200 . 13 1652.9510203 . 58 1653 .12 
10204.77 1653.1810210 . 45 1653 . 5510211 . 07 1653.610211.67 1653.6510214 . 67 1653 . 86 
10215.54 1653.9310217 . 59 1654.06 10220 . 3 1654.2710227 . 65 1654.2710229.78 1654 . 27 

10230 . 9 1654 . 2710231 . 98 1654.28 

Manning's n values 
sta n val Sta 

9738 . 5 . 036 9977 . 7 

Bank sta: Left Right 
9977.7 10047.9 

CROSS SECTION 

RIVER : CAP Wash East 
REACH: CAP Wash East 

INPUT 
Description: 2544 . 76 

num= 3 
n val Sta 

.033 10047.9 
n val 

. 036 

Lengths: Left channel Right 
312 311.21 310 

RS : 0.482 

Station Elevation Data num= 145 

coeff contr. Expan. 
.1 . 3 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9755 1652.85 9777.39 1652.75 9787.37 1652.78 9791 . 42 1652 . 84 9794.1 1652 . 77 

9799 . 49 1652 .4 9805 .09 1652.41 9808 . 72 1652.52 9808.76 1652.52 9808 . 79 1652 . 52 
9814.64 1652.65 9816.83 1652.68 9821.17 1652.5 9822 . 14 1652.45 9823 . 18 1652.42 
9827.35 1652.24 9829.96 1652.13 9833.16 1651.96 9834.83 1651.92 9844 . 34 1651.61 
9848 . 56 1651.91 9853.26 1652.24 9855.08 1652 9857 . 09 1651.76 9858 . 5 1651 . 76 
9861.95 1651 . 79 9862.21 1651 . 8 9862 . 61 1651.82 9865.11 1651.76 9867.32 1651.9 
9868.33 1651.98 9868.93 1652 .06 9872 . 88 1652.69 9880 . 2 1652.52 9884 . 68 1652.36 
9884 . 91 1652 . 36 9885 . 56 1652.36 9886.23 1652 . 36 9891 . 3 1652 . 36 9895.05 1652.38 
9897 . 13 1652.37 9917 . 7 1652 . 62 9919.88 1652.64 9920.23 1652 . 66 9920.49 1652.63 
9922.75 1652 . 54 9936.86 1652 . 15 9942.03 1652.9 9942.34 1652.97 9943.75 1653 . 15 
9948 . 24 1653.58 9951.87 1654.36 9952.02 1654.39 9952.41 1654.31 9962 . 2 1652.46 
9962 . 86 1652.3 9970.38 1651 . 15 9976.62 1651 . 73 9978.9 1651.86 9979.01 1651 . 85 

9983 . 2 1651.74 9991.5 1651 . 9 9993.6 1651 . 94 9993.611651.934 9994.16 1651 . 64 
9994.65 1651.17 9998 . 61 1649 . 22 9999.7 1649.410001 . 61 1649.72 10004 . 2 1650.03 

10007.97 1651 . 1110008 . 99 1651.410011 . 82 1651 . 4910016 . 72 1651.6410016 . 731651.641 
10021.51 1651.8910022.41 1651.8610026.92 1651.6810033 . 33 1651.4610034.91 1651.32 
10037.55 1651 .0310040 . 05 1651.2110042.26 1651.3810046.29 1651.4810047.26 1651.47 
10060.84 1651.03 10063 . 8 1650 . 8610065 . 47 1650.7510067.01 1650.6510067.83 1650.7 
10072.86 1651 . 15 10076 . 6 1651.13 10078 1651 .1510079.58 1650 . 7910080.39 1650.66 
10082.91 1650.7610083.73 1650.7510084 . 31 1650.8410084.82 1650.910085 . 16 1650 . 93 
10085 . 89 165110086.23 1651 . 0110086.52 1650.9910086 . 86 1650 . 97 10087.8 1650 . 78 
10088 . 42 1650.7810088.77 1650 . 7910088.95 1650 . 7810089.05 1650 . 7910090 . 85 1651 . 01 
10101 . 97 1650.7710102.54 1650.710104.36 1650 . 5710105.49 1650 . 5310106.41 1650 . 43 
10108.19 1650.4410112 .48 1650.4910113.56 1650.4910114.96 1650.4910116.94 1650.48 
10118 . 96 1650.4910119.95 1650.4910120 . 14 1650 . 4910120 . 98 1650 . 4810126 . 19 1650.78 
10128 . 31 1650 . 9210137 . 87 1651.3110144 .16 1651 . 4610146.48 1651.710152 . 85 1652.35 
10155.33 1652.5210159.04 1652 .4710162.21 1652.59 10162.8 1652.6410163 . 78 1652.62 
10170.81 1651.9510171.41 1651.910175.15 1651.8810177 . 52 1651.9210183 . 95 1652.09 
10188 . 15 1652.1810193.78 1652.1110195 . 84 1652 . 2510198.44 1652.58 10200.7 1652.56 

Manning's n values 
Sta n val Sta 

9755 . 036 9993 . 61 

Bank Sta: Left Right 
9993 . 6110016 . 73 

Ineffective Flow num= 
Sta L Sta R Elev 

10123 . 3 10200.7 1652 . 7 
9750 9952 . 02 1652 . 7 

num= 3 
n val sta 

.03310016.73 
n val 

. 036 

Lengths: Left channel 
60 .65 60 . 65 

2 
Permanent 

T 
T 

Right 
61.27 
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coeff contr. 
. 1 

Expan . 
. 3 



CROSS SECTION 

RIVER: CAP Wash East 
REACH: CAP Wash East 

INPUT 
Description: 2484.11 

CAPWashEastPost.rep 

RS : 0 . 471 

Station Elevation Data num= 90 
Sta Elev Sta Elev Sta Elev Sta Elev Sta 

9812.71 1651.95 9813.82 1651 . 91 9814.09 1651.9 9815 . 03 1651.9 9815.77 
9828.81 1647.57 9842.75 1647.32 9842.92 1647.32 9843 . 18 1647 . 4 9851.71 
9857 . 18 1650.25 9865.83 1650.99 9870.29 1651 . 33 9888 . 89 1651.36 9890.13 
9891 . 02 1651.44 9893.86 1651.56 9895.72 1651.64 9901 . 44 1651 . 87 9902 . 81 
9912 . 15 1652.31 9914.23 1652 . 31 9915.35 1652.26 9916 . 33 1652 . 11 9917 . 49 
9929 . 24 1650 . 67 9933.49 1650.77 9936 . 91 1650.74 9937.85 1650.95 9941.96 
9944 . 45 1651.74 9946.94 1651.65 9947 . 07 1651.65 9948.37 1651 . 57 9953 .13 
9955 . 53 1651.43 9958.42 1651 . 59 9962 . 97 1651 . 8 9963 . 7 1651.84 9965.4 
9967.66 1651 . 77 9969.48 1651.81 9972.55 1651.62 9973.67 1651.53 9975.19 
9975.71 1651 . 6 9977 . 461651.609 9977 . 62 1651 . 61 9985 . 1 1650.79 9988 . 2 
9990.91 1650.19 9995 . 1 1649.49 9995 . 57 1649.42 9995 . 61 1649.41 9995.64 

10000 1648 . 8210000.97 1648 . 710004 . 32 1649.710005.08 1649.8510005.92 
10009 . 341650.906 10009.5 1650 . 9510010.47 1650 . 9310011.75 1650.8910013.08 
10016 . 35 1650 . 6610017.58 1650.6510022 .08 1650 . 3110022.14 1650 . 310022 . 23 

10028 1650 .310029.58 1650 .3310033.69 1650 . 310035.71 1650 . 1310036.49 
10041.65 1649 . 8610042.08 1649 . 8510043.77 1649 . 8210045.35 1649 . 7610045 . 95 
10052.01 1649.6810057.14 1650.1710062.51 1650.7510063.92 1650 . 8610066.37 
10069.45 1651 .7210074 . 75 1652.2310077.08 1652 . 4510079.41 1652.7210081 .2 7 

Manning's n values 
sta n val Sta 

9812 .71 .035 9870 . 29 

Bank Sta: Left Right 
9977.62 10009.5 

Ineffective Flow num= 
Sta L Sta R Elev 

9816.47 9965 1652 . 5 
10060.310081.27 1652 . 5 

CROSS SECTION 

RIVER: CAP Wash East 
REACH: CAP Wash East 

INPUT 
Description: 2449.81 
station Elevation Data 

num= 4 
n val sta n val sta 

.036 9977.62 .033 10009 . 5 

Lengths: Left channel Right 
33.82 33.96 34.3 

2 
Permanent 

T 
T 

RS: 0.464 

num= 83 

n val 
.0 36 

coeff contr. 
. 3 

Elev 
1651.62 
1649.79 
1651.41 
1651.93 
1651 .98 
1651.73 
1651.36 
1651.79 
1651.61 
1650.51 

1649 . 4 
1649.97 
1650.85 

1650.3 
1650 . 09 
1649 . 74 

1651 . 3 
1652 . 96 

Expan. 
. 5 

Sta Elev sta Elev Sta Elev Sta Elev Sta Elev 
9896 . 51 1651.59 9898.43 
9926 . 95 1646.68 9927.57 
9955 . 23 1649.47 9977.17 
9997 . 34 1649.04 10000 

10006 . 18 1649.610006.91 
10016 . 65 1649.910020 .82 

10023 . 2 1649.5710025.03 
10041.13 1649.9510041.65 
10053.55 1649.8210059 . 51 
10079.89 1649 . 9110084.69 

10106.9 1650.3710120 . 11 
10139 .2 2 1651.1510148.43 
10163 . 37 1651.4510163.86 
10176 . 23 1651.210180.35 

10196 1651.7310196.28 
10203 . 73 1651.2810204.82 
10211.55 1651.0910213.55 

Manning's n values 
sta n val sta 

9896.51 .035 9955 . 23 

Bank Sta: Left Right 
9982.5710016 . 45 

Ineffective Flow num= 
Sta L Sta R Elev 

9900 . 21 9969 1652 
10039 . 9 10225 1652 

1651.54 9908 . 12 1648 .13 9912.03 1646.77 9912 . 3 1646 . 77 
1646 . 84 9935 . 51 1648.31 9939.54 1648.47 9949.17 1649.16 
1649 . 35 9982.571649.377 9989 . 3 1649.41 9991.18 1649.24 

1649 10000.2 1649 . 0310000 . 33 1649.0510003 . 43 1649.16 
1649 . 7210008.11 1649.7410013.06 1649.8510016.451649 . 897 
1649 . 6710022.14 1649.610022.69 1649.5710022.95 1649.55 
1649.6410038.17 1650.1110039.54 1649.9810040.37 1649 . 97 
1649 . 9510043.01 1649 . 9210043.57 1649.8910045.63 1649.85 
1649.8610065 . 86 1649.8810074.59 1649 . 9210078.19 1649.77 
1649.9110093.49 1650.2310095.86 1650.3210098.81 1650 . 34 
1650.57 10121 1650.610129.63 1650.8410132.18 1650.92 
1651.4110149 . 33 1651.43 10151.1 1651.45 10155.7 1651.44 
1651.4410164 . 17 1651.4410165.04 1651.4210173.99 1651 . 18 
1651.2910185.52 1651.3610194.22 1651.7310195.22 1651.76 
1651 . 7210198.83 1651.5610201.11 1651.4410202.81 1651 . 34 

1651 . 210205.69 1651 . 1610206 . 36 1651 . 1510207.44 1651.14 
1651.0610222 .72 1651 

num= 4 
n val sta n val Sta 

.036 9982.57 .03310016.45 

Lengths: Left channel 
45.1 19.61 

2 
Permanent 

T 
T 

Right 
18 .2 
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n val 
. 036 

coeff contr. 
. 3 

Expan . 
. 5 



• 

• 

• 

CROSS SECTION 

RIVER : CAP Wash East 
REACH: CAP Wash East 

INPUT 
Description : 2430 . 20 
station Elevation Data 

Sta Elev Sta 
9954 . 37 1651 . 29 9956 . 59 
9984 . 69 1647.08 9995 . 4 

10014 . 68 1649 . 6410023 . 82 
10056 . 44 1649.36 10064 . 8 
10082.79 1649.7410083 . 18 
10102 .74 1650 . 6210109 . 86 
10128.79 1650.6310132.38 
10133 . 69 1650 . 6410133 . 99 
10137.98 1650 . 6110145 . 12 
10153.87 1650.9410158 . 33 
10165 . 05 1651 . 4110165 . 58 
10166 . 89 1651.3510167.51 
10178.88 1651 . 2310192 .49 
10207 . 34 1651 . 0310208.35 

Manning's n values 
Sta n val Sta 

9954.37 . 035 10000 

CAPWashEastPost.rep 

RS: 0 . 460 

num= 68 
Elev Sta Elev Sta Elev Sta Elev 

1651.29 9961 1649 . 89 9971 . 05 1646 . 82 9975 . 16 1646.81 
1648.64 10000 1649 . 4710011 . 72 1649 . 6110012 . 02 1649 . 62 
1649 . 7110027.97 1649 . 2310040 . 73 1649.51 10044.8 1649 . 36 
1649 . 3610068.24 1649 . 4210077 . 24 1649 . 5710082.52 1649 . 73 
1649.73 10084 . 2 1649 .7 510098 . 84 1650 . 4610101 . 76 1650 . 58 
1650 . 7410113.08 1650.7510117 . 37 1650.6910122.19 1650.71 
1650.6510132 . 69 1650 . 6510133 . 07 1650.6410133.59 1650 . 64 
1650 . 65 10134 . 5 1650 . 6310134.92 1650.6310135 . 71 1650 . 62 
1650 . 6510147 . 16 1650 . 6210148.76 1650 . 710150 . 79 1650 . 81 
1651.3310158 . 69 1651 . 3410158.76 1651.3510159.02 1651.36 
1651.3910166 . 12 1651.3810166 . 38 1651.3710166 .72 1651 . 36 

1651.210167 . 85 1651 . 0710168.87 1651.110170 . 47 1651 . 13 
1651.18 10199 . 4 1651 . 1410203.29 1651 . 0610206 . 46 1651 . 04 
1651.0210224 . 65 1650 . 88 

num= 3 
n val Sta 

.03310023 . 82 
n val 

. 036 

Bank Sta : Left Right Lengths : Left Channel Right coeff contr . 
. 3 

Expan . 
. 5 9956 . 5910023 . 82 17 . 1 27.95 15 . 5 

Ineffective Fl ow num= 1 
Sta L Sta R Elev Permanent 
10046 10225 1651.49 T 

CROSS SECTION 

RIVER: CAP Wash East 
REACH : CAP Wash East 

INPUT 
Description: 2402.25 
Station Elevation Data 

Sta Elev Sta 
9976 . 5 1651 . 29 9978.3 

10001.62 1646 . 8410006 . 46 
10041 1649 . 9110052 . 27 

10060 . 73 1650 . 1 10061 . 1 
10067 . 22 1650 . 2710069 . 08 
10081 . 09 1650 . 9610081.45 
10091 . 38 1651 . 6510094 . 46 
10095 . 94 1651 . 8810096.65 
10101.99 1651.06 10106 
10127.63 1650.4210128 . 57 
10135.24 1650.3810137.09 
10158 . 54 16 50 . 7610160 . 23 

10183.9 165110184 . 14 
10214 . 8 1650 . 8210216.25 

Manning's n values 
sta n val sta 

9976.5 .03510027.02 

Bank Sta: Left Right 
9978 . 3 10041 

CROSS SECTION 

RIVER: CAP Wash East 
REACH: CAP Wash East 

INPUT 
Description: 2330.11 
Station Elevation Data 

RS : 0 .4 55 

num= 69 
Elev Sta Elev sta 

1651 . 27 9986.62 1648 . 59 9992.29 
1646 . 9710011.91 1647 . 77 10015.5 
1650 . 3910055 . 09 1650.3410055 . 99 

1650 . 110061.47 1650.110062.27 
1650.3610069 . 97 1650 . 4210079 . 82 
1650.9810081.78 1651 . 0210082.15 
1651 . 8810094 . 71 1651.8710095 . 62 
1651 . 8110097 . 84 1651 . 5410099 . 75 
1650 . 4710106 . 35 1650 . 510107 . 74 
1650.3610129 . 75 1650 . 3610131.49 
1650.3610148.22 1650.5110152.36 
1650 .7 710162 . 07 1650 . 8410183.36 

165110186 . 08 1651 . 0210188.23 
1650.8410222.96 1650.8610230.67 

num= 
n val 

. 036 

2 

Lengths: Left channel Right 
72.13 72 . 13 49 

RS : 0 . 441 

num= 30 

Elev Sta Elev 
1646 . 85 10000 1646 . 84 
1648.4210027 . 02 1649.74 

165010059 . 34 1649.98 
1650.110062.95 1650 . 14 

1650.8810080 . 62 1650 . 91 
1651 . 0510084.51 1651 . 21 
1651 . 9210095.66 1651.92 
1651.3710100.94 1651.23 
1650.4910122 . 23 1650.36 
1650 . 3710133.15 1650 . 38 
1650.6210153 . 39 1650 . 62 
1651.0110183 . 71 1651 
1651.0110205.33 1650.89 
1650 . 84 

coeff contr. 
. 3 

Expan. 
. 5 

Sta Elev Sta Elev sta Elev Sta Elev Sta Elev 
9976.5 1650 . 91 9976 . 72 

10005.2 1645 . 9310006 . 33 
1650 . 91 9977.22 1650.68 9988 . 8 1645.97 10000 1645 . 94 
1645.95 10015 . 5 1648 . 9410023 . 01 1650.7410024.39 1651 . 07 
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CAPWashEastPost.rep 
10027.3 1651 . 0810027 . 39 1651 . 0910027.45 1651 . 0910028 . 83 1651.12 10045 1651.51 

10047.43 1651.12 10048 1651 . 0510052.75 1650 . 2310054 . 64 1650 . 2 10055 . 8 1650. 2 
10056.27 1650.1910057 . 05 1650 . 1810073 . 57 1650.2410086.59 1650 . 410103 . 67 1650.49 
10118.21 1650.5210133.76 1650 . 7210152 . 03 1650 . 6710163.86 1650 . 8410177.77 1650 . 87 

Manni ng's n values 
Sta n val Sta 

9976.5 .03510024.39 

Bank Sta : Left Right 
9976 . 7210024.39 

CROSS SECTION 

RIVER : CAP Wash East 
REACH : CAP Wash East 

INPUT 
Description: 2261.86 

num= 
n val 

. 036 

2 

Lengths : Left channel Right 
68.26 68.26 68.26 

RS : 0.428 

Station Elevation Data num= 35 

coeff contr . 
. 1 

Expan. 
. 3 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9976.5 1650.42 9976 . 63 1650 . 42 9985.35 1646.39 9987.18 1645 . 78 10009 . 8 1646.21 

10015 .5 164810020 . 72 1649 . 5410022 . 26 1650.0910026 . 12 1650.110033.66 1650 .23 
10039.97 1650.3910041.14 1650.2310042.13 1649.9410042.75 1649 . 9810048.25 1650 . 12 
10049.87 1650.1810050.19 1650 . 1910052.45 1650.2410056.64 1650.1210057 . 68 1650 . 12 
10058.51 1650.1110061 . 42 1650.0810062.17 1650.0910064.66 1650.0610066.97 1650.09 
10069 .42 1650.1210077.94 1650.3710091 .03 1650.4910094 . 73 1650 . 5210120 . 19 1650.79 
10122 . 67 1650.8 10124 1650.8210125.63 1650.8210131.11 1650 . 8610137 . 69 1650 .9 

Manning's n values 
sta n val Sta 

9976 . 5 .03510022.26 

Bank Sta: Left Right 
9976.6310022.26 

CROSS SECTION 

RIVER: CAP Wash East 
REACH: CAP Wash East 

INPUT 
Description: 2218.72 
station Elevation Data 

num= 
n val 

. 036 

2 

Lengths: Left Channel Right 
43 . 14 43 . 14 43.14 

RS: 0 . 420 

num= 14 

coeff contr . 
. 1 

Expan . 
. 3 

sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9976 . 44 1649 . 96 9976 . 56 
10012.7 1647.5110021 . 51 
10054 . 8 1650.23 10072 

1649.96 9978.92 1648.87 9987 . 48 1646.0410008.41 1646.16 
1650.510034.58 1650.4710036 . 97 1650.4210040.42 1650 . 35 

1650 . 3310075.04 1650 . 3610084 .31 1650.46 

Manning's n values 
sta n val sta 

9976 . 44 . 03510021.51 

Bank Sta: Left Right 
9976.5610021.51 

CROSS SECTION 

RIVER: CAP Wash East 
REACH: CAP Wash East 

INPUT 

num= 
n val 

. 036 

2 

Lengths: Left channel Right 
52.25 52.25 52 . 25 

RS: 0.410 

Description : 2166.46 concrete Apron 
Station Elevation Data num= 12 

coeff contr . 
. 1 

Sta Elev Sta Elev Sta Elev Sta Elev Sta 
9979.06 1650.72 9979.25 1650.06 9979.25 1650 . 05 9981.28 1649 . 3 9986.65 
9989.89 1646.09 10000 1646.1210010.29 1646.1610015 . 28 1647.8810020.99 

10020 . 99 1649.86 10021.2 1650.68 

Manning's n values 
sta n val Sta 

9979 . 06 .014 9979 . 06 

Bank sta : Left Right 
9979 . 06 10021.2 

num= 3 
n val Sta 

.014 10021.2 
n val 

.014 

Lengths: Left channel Right 
17.88 17.88 17.88 
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coeff contr. 
. 3 

Expan . 
. 3 

Elev 
1647.29 
1649 . 85 

Expan . 
. 5 



• 

• 

• 

CROSS SECTION 

RIVER: CAP Was h East 
REACH: CAP Was h East 

INPUT 

CAPWashEastPostorep 

RS : 0 0407 

Description : 2148 059 crest of Drop Structure 
Station Elevation Data num= 5 

Sta Elev Sta Elev sta Elev Sta Elev Sta Elev 
9989 091 1650o56 9989 091 1646 001 10000 1646 00410010 018 1646 02210010 018 1650 051 

Manning's n values 
Sta n val sta 

9989 091 o014 9989 o91 

Bank sta : Left Right 
9989 o91l0010 o18 

CROSS SECTION 

RIVER: CAP Wash East 
REACH: CAP Wash East 

INPUT 
Description: 2146053 

num= 3 
n val Sta 

001410010 018 
n val 

0014 

Lengths : Left channel 
2 007 2 007 

RS: 004065 

Right 
2007 

coeff contr o 
0 3 

Expan o 
05 

Invert elevation manual 
Station El evation Data 

input from As-Built Dr awings 

sta Elev Sta 
9990 007 1650 056 9990o07 

Manning's n values 
sta n val sta 

9990 007 0014 9990007 

Bank Sta : Left Right 
9990 00710010014 

CROSS SECTION 

RIVER: CAP Wash East 
REACH : CAP Wash East 

INPUT 

nu m= 5 
Elev sta El ev Sta Elev Sta El ev 

1645 o54 10000 164505410010 014 1645 05410010014 1650 056 

num= 3 
n val Sta 

0 01410010 014 
n val 

0014 

Lengths: Left Channel 
6 034 6 034 

RS : 0o4053 

Right 
60 34 

coeff contr 0 
03 

Expano 
05 

Description : 2140019 Toe of Drop Structure 
Station Elevation Data num= 5 

Sta Elev Sta Elev Sta Elev Sta El ev Sta Elev 
9990 1650054 9990002 1639077 10000 163907510010002 1639 07 310010 004 1650 057 

Manni ng's n val ues 
sta n val sta 

9990 o014 9990 

Bank Sta: Left Right 
999010010004 

Ineffective Flow num= 
Sta L Sta R Elev 

9990 9991 06 1650016 
10008 o410010 o04 1650o16 

CROSS SECTION 

RIVER: CAP Wash East 
REACH : CAP Wash East 

INPUT 
Description: Sta 21+37 029 
Station Elevation Data 

sta Elev Sta 
9989098 1650 053 9989 098 

10010 1650o56 10010 

Manning's n values 
sta n val Sta 

9989 098 o014 9989 098 

num= 3 
n val sta 

001410010 004 
n val 

o014 

Lengths: Left channel 

2 
Permanent 

T 
T 

RS : 0o405 

2 09 209 
Right 

2 09 
coeff contr o 

0 3 
Expano 

0 5 

(2) 54" RGRCP Culvert U/ S 
num= 7 

Elev Sta Elev 
1650 002 9990003 1639 071 
1650059 

num= 
n val 

0014 

3 
sta 

10010 
n val 

0014 

Sta El ev sta Elev 
10000 1639 07210009 099 1639 073 
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CAPWashEastPost . rep 

Bank Sta: Left 
9989.98 

Ineffective Flow 
Sta L Sta R 

9990 9994 . 5 
10005 . 5 10010 

9999 10001 

Right 
10010 

Lengths : Left channel 
21. 88 21.88 

CULVERT 

RIVER : CAP Wash East 
REACH: CAP Wash East 

INPUT 
Description : 

num= 
El ev 
1650 
1650 
1650 

3 
Permanent 

T 
T 
T 

RS: 0 . 402 

Distance from Upstream xs = 
Deck/ Roadway width 

.06 
21.81 

2 . 6 
coordi nates 

weir coefficient 
upstream Deck/ Roadway 

num= 2 
Sta Hi cord Lo cord 

9989 . 98 1650 . 53 1639 . 72 
Sta Hi cord Lo cord 

10010 1650 . 72 1639 . 72 

upstream Bridge cross section Data 
Station Elevation Data num= 7 

sta El ev Sta Elev sta Elev 
9989 . 98 1650 . 53 9989 . 98 1650 . 02 9990 . 03 1639 . 71 

10010 1650 . 56 10010 1650.59 

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

9989.98 .014 9989 . 98 . 014 10010 . 014 

Bank Sta : Left Right coeff contr. Expan . 
9989.98 10010 . 3 . 5 

Ineffective Flow num= 3 
Sta L Sta R Elev Permanent 

9990 9994.5 1650 T 
10005 . 5 10010 1650 T 

9999 10001 1650 T 

Downstream Deck/ Roadway coordinates 
num= 2 
Sta Hi Cord LO Cord Sta Hi Cord LO Cord 

9994 1650 . 45 1638 . 95 10006 1650 .08 1638 . 95 

Downstream Bridge 
station Elevation 

cross section Data 
Data num= 5 

sta Elev sta Elev sta Elev 
9994 1650 . 45 9994 1638.95 10000 1638 . 95 

Manning's n values 
sta n val 

9994 . 014 

num= 
Sta n val 

9994 . 014 

3 
sta 

10006 

Ban k Sta: Left Right coeff contr. 
9994 10006 

Ineffective Flow num= 3 
Sta L Sta R Elev Permanent 

9994 9994 . 5 1650 T 
10005 . 5 10006 1650 T 

9999 10001 1650 T 

Upstream Embankment side slope 
Downstream Embankment side slope 

. 3 

n val 
. 014 

Expan . 
. 5 

Right 
21.88 

coeff contr. 
. 3 

Expan. 
. 5 

Sta Elev Sta Elev 
10000 1639.7210009 . 99 1639 . 73 

Sta Elev Sta Elev 
10006 1638 . 95 10006 1650.08 

0 horiz. to 1.0 vertical 
0 horiz . to 1 .0 vertical 

. 98 Maximum allowable submergence for weir flow 
Elevation at which weir flow begins 1650 . 53 
Energy head used in spil l way design 
Spillway height used in design 
weir crest shape 

Number of culverts 1 

culvert Name 
cu l vert #1 
FHWA Chart # 
FHWA scale # 

s hape Rise span 
circular 4 . 5 

1 - concrete Pipe Culvert 
1 - Square edge entrance with 

Broad crested 

headwall 
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• 

• 

solution criteria 
culvert Upstrm Dist 

Inlet control 
Length Top n 

CAPWashEastPost.rep 

Bottom n Depth Blocked Entrance Loss coef 
. 6 .06 

Number of Barrels = 
upstream Elevation 
centerline stations 

21.82 . 012 .012 0 

Sta . sta . 
9996.7510003.25 

Downstream Elevation 
Centerline Stations 

sta. Sta . 
9996 . 7510003.25 

CROSS SECTION 

RIVER: CAP Wash East 
REACH: CAP Wash East 

INPUT 

2 
1639.78 

1638 . 9 

RS : 0.401 

Description : 2115.41(2) 54" RGRCP culvert 
Station Elevation Data num= 5 

Sta Elev Sta El ev Sta Elev 
9994 1650.45 9994 1638.95 10000 1638 . 95 

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

9994 .014 9994 .014 10006 .014 

Bank sta: Left Right Lengths: Left channe 1 
9994 10006 33.6 33.6 

Ineffective Flow num= 3 
Sta L Sta R Elev Permanent 

9994 9994 . 5 1650 T 
10005 . 5 10006 1650 T 

9999 10001 1650 T 

CULVERT 

RIVER: CAP wash East 
REACH: CAP wash East RS: 0. 397 

INPUT 
Description: 
Distance from Upstream xs = .01 
Deck/ Roadway width 33 . 53 
weir coefficient 2 . 6 
upstream Deck/ Roadway coordinates 

num= 2 
Sta Hi cord Lo cord Sta Hi cord Lo cord 

9994 1650.45 1638.95 10006 1650.08 1638.95 

upstream Bridge cross section Data 
Station Elevation Data num= 

Sta Elev Sta El ev Sta Elev 
9994 1650.45 9994 1638 . 95 10000 1638.95 

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

9994 .014 9994 .014 10006 .014 

Bank sta : Left Right coeff contr. Expan . 
9994 10006 .3 . 5 

Ineffective Flow num= 3 
Sta L Sta R El ev Permanent 

9994 9994.5 1650 T 
10005.5 10006 1650 T 

9999 10001 1650 T 

Downstream Deck/ Roadway coordinates 
num= 2 
Sta Hi cord Lo cord Sta Hi cord Lo cord 

9992.84 1645 . 63 1638.7210006 . 88 1645 . 63 1638 . 72 

Downstream Bridge cross section Data 
Station Elevation Data num= 8 

Sta Elev sta El ev Sta Elev 
9992 . 84 1645.63 9992.87 1638 . 89 9992.87 1638.88 

Sta Elev Sta El ev 
10006 1638 . 95 10006 1650 .08 

Right coeff contr . Expan. 
33.6 .3 . 5 

Sta Elev Sta Elev 
10006 1638 . 95 10006 1650.08 

Sta Elev Sta Elev 
10000 1638.810006.82 1638 . 72 
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CAPWashEastPost.rep 
10006.83 1638 . 7210006.83 1638 . 7310006.88 1645.63 

Manning's n values 
sta n val sta 

9992.84 . 014 9992.84 

Bank Sta: Left Right 
9992.8410006.88 

Ineffective Flow num= 
Sta L Sta R Elev 

9992 . 84 9994 . 5 1645.5 
10005.510006 . 88 1645 . 5 

9999 10001 1645 . 5 

num= 3 
n val sta 

.01410006 . 88 

coeff contr . 
. 3 

3 
Permanent 

T 
T 
T 

n val 
. 014 

Expan . 
.5 

upstream Embankment side slope 
Downstream Embankment side slope 
Maximum allowable submergence for weir flow 
Elevation at which weir flow begins 

0 horiz . to 1.0 vertical 
0 horiz . to 1.0 vertical 

. 98 

Energy head used in spill way design 
spillway height used in design 
weir crest shape 

Number of culverts 1 

culvert Name shape Rise Span 
culvert #1 circular 4 . 5 
FHWA chart # 1 - concrete Pipe culvert 

Broad crested 

FHWA Scale # 1 - Square edge entrance with headwall 
solution criteria = outlet control 
cul vert upstrm Dist Length Top n Bottom n Depth Blocked Entrance Loss coef 

. 01 33.54 . 012 . 012 0 .4 
Number of Barrels = 2 
upstream Elevation 1638 . 9 
centerline stations 

Sta . Sta. 
9996 . 7510003.25 

Downstream Elevation 1638.87 
centerline stations 

Sta. sta . 
9996 . 7510003 . 25 

CROSS SECTION 

RIVER: CAP Wash East 
REACH: CAP Wash East 

INPUT 

RS: 0 . 394 

Description : 2081 . 01 (2) 
station Elevati on Data 

54" RGRCP Culvert D/ S 

Sta Elev Sta 
9992.84 1645.63 9992 . 87 

10006 . 83 1638.7210006 . 83 

Manning's n values 
Sta n val Sta 

9992. 84 .014 9992 . 84 

Bank Sta: Left Right 
9992 . 8410006 . 88 

Ineffective Flow num= 
Sta L Sta R Elev 

9992 . 84 9994 . 5 1645.5 
10005 . 510006 . 88 1645.5 

9999 10001 1645.5 

CROSS SECTION 

RIVER : CAP Wash East 
REACH: CAP Wash East 

INPUT 
Description : 2071.76 
station Elevation Data 

Sta Elev sta 
9994.84 1644 . 27 9994 . 84 

10004 . 93 1638.6210004.96 

num= 8 
Elev Sta Elev 

1638 . 89 9992 . 87 1638 . 88 
1638 . 7310006.88 1645 . 63 

num= 3 
n val sta 

.01410006.88 
n val 

.014 

Lengths : Left Channel 
10.04 10 . 04 

3 
Permanent 

T 
T 
T 

RS : 0.392 

num= 7 

sta 
10000 

Right 
10 . 04 

Elev Sta Elev 
1638 . 810006.82 1638.72 

coeff contr. 
. 3 

Expan. 
.5 

Elev sta El ev Sta Elev Sta Elev 
1644.23 9994.86 1638.88 9994.96 1638.88 
1644. 24 
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Manning ' s n values 
sta n val Sta 

9994 . 84 . 014 9994. 84 

Bank sta : Left Right 
9994 . 8410004.96 

CROSS SECTION 

RIVER : CAP Wash East 
REACH: CAP Wash East 

INPUT 
Description: 1845 . 36 
Station Elevation Data 

sta Elev sta 
9994.86 1643 . 81 9994 . 88 

10004 . 92 1638 . 2110004.95 

Manning's n values 
sta n val sta 

9994 . 86 .014 9994 . 86 

Bank Sta: Left Right 
9994 . 8610004 . 99 

CROSS SECTION 

RIVER: CAP Wash East 
REACH : CAP Wash East 

INPUT 
Description : 1629.53 
Station Elevation Data 

Sta Elev Sta 
9994 . 86 1643 . 37 9994.89 

10004 . 91 1637 . 8610004 . 94 

Manning's n values 
Sta n val Sta 

9994 . 86 .014 9994.86 

Bank sta : Left Right 
9994 . 8610004.99 

CROSS SECTION 

RIVER: CAP Wash East 
REACH: CAP Wash East 

INPUT 
Description: 1429 . 90 
Station Elevation Data 

Sta Elev Sta 
9994 . 95 1643 . 01 9994 . 97 

10004 . 91 1637 . 4110004 . 93 

Manning ' s n values 
sta n val Sta 

9994 . 95 . 014 9994 . 95 

Bank Sta : Left Right 
9994 . 9510004.99 

CROSS SECTION 

RIVER: CAP Wash East 
REACH: CAP Wash East 

INPUT 
Description : 1247 . 81 
Station Elevation Data 

sta Elev Sta 
9994 . 79 1642.49 9994.8 

10004.94 1637 . 1210004 . 96 

num= 3 
n val sta 

CAPWashEastPost . rep 

n val 
.01410004 . 96 . 014 

Lengths: Left cha nnel Right 
226 . 4 226.4 226 . 4 

RS: 0 . 350 

num= 8 
El ev Sta Elev Sta 

1641.47 9994 . 92 1638 . 43 9999 . 24 
1641 . 410004 . 99 1643.78 

num= 3 
n val Sta n val 

. 01410004.99 .014 

Lengths: Left channel Ri ght 
215 . 84 215.84 215 . 84 

RS : 0.309 

num= 8 

Coeff Co ntr . 
.1 

Elev sta 
1638 . 38 10000 

coeff contr . 
. 1 

Expan . 
.3 

El ev 
1638 . 36 

Expan. 
. 3 

Elev St a Elev Sta Elev Sta Elev 
1639 . 92 9994 . 92 1637.89 
1639 . 8810004 . 99 1643.32 

num= 3 
n val sta 

.01410004 . 99 
n val 

.014 

10000 1637.8910001.21 1637 . 89 

Lengths: Left channel Right 
199 . 62 199 . 62 199.62 

coeff contr . 
. 1 

Expan . 
.3 

RS : 0 . 271 

num= 8 
Elev Sta Elev 

1640.53 9994 . 99 1637 . 47 
1640 .4610004 . 99 1642 . 97 

num= 3 
n val sta 

.01410004 . 99 
n val 

.014 

Sta Elev Sta Elev 
10000 1637.4610000.37 1637 . 46 

Lengths : Left Channel Right 
182 .09 182.09 182 .09 

coeff contr . 
.1 

Expan . 
. 3 

RS : 0 .2 36 

num= 8 
Elev sta Elev 

1641 . 66 9994 . 83 1637 . 24 
1637.98 10005 1642.58 

Sta Elev Sta Elev 
10000 1637.18 10003 . 4 1637 . 13 
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Manning ' s n values 
Sta n val sta 

9994.79 .014 9994.79 

Bank Sta : Left Right 
9994.79 10005 

CROSS SECTION 

RIVER : CAP Wash East 
REACH: CAP Wash East 

INPUT 
Description: 1047 . 81 
Station Elevation Data 

nu m= 
n val 

.014 

3 
Sta 

10005 
n val 

. 014 

Lengths: Left Channel 
200 200 

RS: 0.198 

num= 8 

Right 
200 

coeff contr. 
. 1 

Expan . 
. 3 

Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev 
9994 . 72 1641 . 98 9994.73 

10004 . 75 1636 . 4510004 . 75 
1640.1 9994.78 1636 . 65 

1636 . 5110004 . 76 1642 . 06 
10000 1636 . 5510004 . 64 1636 . 45 

Manning's n values 
Sta n val sta 

9994.72 .014 9994 . 72 

Bank Sta : Left Right 
9994.7210004 . 76 

CROSS SECTION 

RIVER: CAP Wash East 
REACH: CAP Wash East 

INPUT 
Description: 1012 . 04 
Station Elevation Data 

Sta Elev Sta 
9994.73 1642.76 9994 . 74 

10004.92 1636 . 2710004 . 93 

Man ning's n values 
Sta n val sta 

9994.73 .014 9994 . 73 

Bank Sta : Left Right 
9994.7310004 . 95 

CROSS SECTION 

RIVER : CAP Wash East 
REACH : CAP Wash East 

INPUT 
Description: 975 . 86 
Station Elevation Data 

num= 3 
n val sta n val 

.014 .01410004.76 

Lengths : Left channel 
35 . 77 35 . 77 

RS : 0 . 192 

num= 8 
El ev Sta Elev 

1642.64 9994 . 78 1636.56 
1639 . 2110004 . 95 1642 . 65 

num= 3 
n val sta n val 

. 01410004 . 95 .014 

Lengths: Left channel 
36 . 19 36 . 19 

RS: 0.185 

num= 7 

Right 
35 . 77 

sta 
9995.78 

Right 
36 .19 

Sta Elev Sta Elev Sta Elev Sta 
9989.98 1642.95 9989 . 98 

10019 . 63 1642 . 7410019.63 
1637.19 9989 . 98 1635.5310005 . 42 
1642 . 92 

Manning's n values 
Sta n val Sta 

9989 . 98 .014 9989 . 98 

Bank Sta : Left Right 
9989 . 9810019 . 63 

num= 3 
n val sta n val 

. 01410019 . 63 .014 

Coeff contr . Expan . 
. 3 . 5 

SUMMARY OF MANNING'S N VALUES 

River:CAP wash East 

Reach River Sta . n1 

CAP wash East 0.621 .036 
CAP wash East 0 . 541 . 036 
CAP wash East 0 . 482 .036 

n2 

. 033 

.033 

. 033 
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coeff contr . 
. 1 

Elev sta 
1636 . 53 10000 

coeff Contr. 
. 3 

Expan . 
.3 

El ev 
1636 . 41 

Expan . 
. 5 

Elev Sta Elev 
1635 . 410019 . 63 1634 . 91 

n3 n4 

.036 

.036 

.036 
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CAPWashEastPost . rep 
CAP wash East 0 .471 .035 .036 
CAP wash East 0.464 .035 . 036 
CAP wash East 0.460 .035 .033 
CAP wash East 0.455 .035 . 036 
CAP wash East 0.441 .035 .036 
CAP wash East 0.428 .035 .036 
CAP wash East 0 . 420 .035 .036 
CAP wash East 0 . 410 .014 .014 
CAP wash East 0 .407 .014 .014 
CAP wash East 0 .4065 .014 . 014 
CAP wash East 0 . 4053 .014 . 014 
CAP wash East 0.405 .014 . 014 
CAP wash East 0.402 culvert 
CAP wash East 0.401 .014 . 014 
CAP wash East 0.397 Culvert 
CAP wash East 0.394 .014 .014 
CAP wash East 0.392 .014 .014 
CAP wash East 0.350 .014 . 014 
CAP wash East 0.309 .014 . 014 
CAP wash East 0. 271 .014 .014 
CAP wash East 0.236 .014 . 014 
CAP wash East 0.198 .014 . 014 
CAP wash East 0.192 .014 . 014 
CAP wash East 0 . 185 .014 .014 

SUMMARY OF REACH LENGTHS 

River: CAP wash East 

Reach River sta . Left channel 

CAP wash East 0 . 621 430 422 .02 
CAP wash East 0 . 541 312 311. 21 
CAP wash East 0.482 60 . 65 60.65 
CAP wash East 0 . 471 33 . 96 34 . 3 
CAP wash East 0 . 464 45.1 19.61 
CAP wash East 0.460 17.1 27 . 95 
CAP wash East 0 . 455 72.13 72.13 
CAP wash East 0 . 441 68.26 68 . 26 
CAP wash East 0 . 428 43.14 43 . 14 
CAP wash East 0 . 420 52.25 52.25 
CAP wash East 0 . 410 17.88 17 . 88 
CAP wash East 0.407 2 .07 2 . 07 
CAP wash East 0 . 4065 6 . 34 6.34 
CAP wash East 0 . 4053 2.9 2.9 
CAP wash East 0 . 405 21.88 21.88 
CAP wash East 0 . 402 culvert 
CAP wash East 0.401 33.6 33.6 
CAP wash East 0 . 397 culvert 
CAP wash East 0 . 394 10 .04 10 . 04 
CAP wash East 0 . 392 226 . 4 226 . 4 
CAP wash East 0 . 350 215 . 84 215.84 
CAP wash East 0.309 199.62 199 . 62 
CAP wash East 0. 271 182.09 182 .09 
CAP wash East 0 . 236 200 200 
CAP wash East 0 . 198 35.77 35.77 
CAP wash East 0.192 36.19 36 . 19 
CAP wash East 0 . 185 

SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS 
River : CAP wash East 

Reach River Sta . contr. Expan . 

CAP wash East 0 . 621 .1 . 3 
CAP wash East 0 . 541 . 1 . 3 
CAP wash East 0.482 . 1 . 3 
CAP wash East 0 . 471 . 3 . 5 
CAP wash East 0.464 . 3 . 5 
CAP wash East 0 . 460 . 3 . 5 
CAP wash East 0 . 455 . 3 . 5 
CAP wash East 0 . 441 .1 . 3 

Page 

.033 

.033 

.036 

.014 

.014 

.014 

.014 

.014 

.014 

.014 

.014 

.014 

. 014 

.014 

.014 

. 014 

.014 

.014 

Right 

420 
310 

61.27 
33.82 
18 . 2 
15 . 5 

49 
68 . 26 
43 . 14 
52.25 
17 . 88 

2.07 
6 . 34 
2.9 

21.88 

33.6 

10 . 04 
226.4 

215 . 84 
199 . 62 
182.09 

200 
35 . 77 
36.19 
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.036 

.036 



CAP wash East 
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0.428 .1 .3 
CAP wash East 0 . 420 . 1 . 3 
CAP wash East 0.410 . 3 . 5 
CAP wash East 0 . 407 . 3 . 5 
CAP wash East 0.4065 . 3 . 5 
CAP wash East 0 . 4053 .3 . 5 
CAP wash East 0 . 405 .3 .5 
CAP wash East 0.402 Culvert 
CAP wash East 0.401 . 3 . 5 
CAP wash East 0 . 397 culvert 
CAP wash East 0 . 394 . 3 . 5 
CAP wash East 0 . 392 .1 . 3 
CAP wash East 0.350 . 1 . 3 
CAP wash East 0.309 . 1 .3 
CAP wash East 0 . 271 . 1 . 3 
CAP wash East 0 . 236 .1 . 3 
CAP wash East 0 . 198 . 1 . 3 
CAP wash East 0.192 . 3 . 5 
CAP wash East 0.185 . 3 . 5 

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

River: CAP wash East Reach: CAP wash East RS: 0.621 
warning:Divided flow computed for this cross-section. 

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: CAP wash East Reach : CAP wash East RS : 0. 621 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. 
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 : CAP wash East Reach : CAP wash East RS: 0 . 541 
warning:oivided flow computed for this cross-section . 

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: CAP wash East Reach: CAP wash East RS: 0.541 Profile : Floodway 

warning :Divided flow computed for this cross-section . 
warning:The energy loss was greater than 1.0 ft (0 . 3 m). between the current and previous cross 

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

River: CAP wash East Reach: CAP wash East RS: 0 . 482 Profile: Floodplain 
warning:Divided flow computed for this cross-section . 

River: CAP wash East Reach : CAP wash East RS : 0 . 482 Profile: Floodway 
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. 

River : CAP wash East Reach: CAP wash East RS: 0 .471 Profile : Floodplain 
warning:Divided flow computed for this cross-section. 

River: CAP wash East Reach: CAP wash East RS: 0 .471 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: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 

subcritical answer . The 
depth . 

RS: 0 .464 Profile: Floodplain 
be balanced within the specified number of iterations . 

program defaulted to critical 
River : CAP wash East Reach : CAP wash East 

warning:The energy equation could not 
program used critical depth 

for the water surface and continued on with the calculations . 

The 

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 :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 
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subcritical answer . The 
CAPWashEastPost . rep 

program defaulted to critical depth. 
Note: The user has entered an additional K headloss for this cross section . 

River: CAP wash East Reach: CAP wash East RS : 0 .464 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 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 . 

subcritical answer . The 
program defaulted to critical depth. 

This indicates that there is not a valid 

Note : The user has entered an additional K headloss for this cross section . 
Ri ver: CAP wash East Reach: CAP wash East RS : 0.460 Profile: Floodplain 

Note : The user has entered an additional K headloss for this cross section . 
Ri ver : CAP wash East Reach: CAP wash East RS: 0 .460 Profile : Floodway 

Note: The user has entered an additional K headloss for this cross section. 
River : CAP wash East Reach : CAP wash Eas t RS: 0.455 Profile : Floodplain 

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

This may indicate the need for additional cross sect i ons. 
Note: The user has en t ered an additional K headloss for this cross section . 

River: CAP wash East Reach: CAP wash East RS : 0.455 Profile: Floodway 
warning :The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0 . 7 

or greater than 1 . 4. 
This may indicate the need for additional cross sections. 

Note : The user has entered an additional K headloss for this cross section. 
River: CAP wash East Reach: CAP wash East RS: 0.441 Profile : Floodplain 

Note: The user has entered an additional K headloss for this cross section. 
River: CAP wash East Reach: CAP wash East RS: 0.441 Profile : Floodway 

Note: The user has entered an additional K headloss for this cross section. 
Ri ver: CAP wash East Reach: CAP wash East RS : 0.420 Profile: Floodplain 

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 
River : CAP wash East Reach : CAP wash East 

warning:The conveyance ratio (upstream 
or greater than 1.4. 

additional cross sections. 
RS: 0.420 Profile: Floodway 

conveyance divided by downstream conveyance) is less than 0 . 7 

This may indicate the need for additional cross sections. 
River: CAP wash East Reach: CAP wash East RS : 0 .410 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 ind i cate the need for additional cross sections. 
River : CAP wash East Reach: CAP wash East RS: 0 . 410 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: CAP wash East Reach: CAP wash East RS: 0.407 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 :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 

River: CAP wash East Reach : CAP wash East 
warning:The energy equation could not 

program used critical depth 

depth. 
RS: 0.407 Profile: Floodway 

be balanced within the specified number of iterations . 

for the water surface and continued on with the calculations. 
warning:ouring the standard step iterations, when the assumed water surface was set equal to 

critical depth , the calculated 

The 

water surface came bac k below critical depth. This i ndicates that there is not a valid 
subcritical answer . The 

program defaulted to c r itical 
River: CAP wash East Reach: CAP wash East 

warning:The energy equation could not 
program used critical depth 

depth . 
RS: 0 . 4065 Profile: Floodplain 

be balanced within the specified number of iterations. 

for the water surface and continued on with the calculations. 

The 

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 
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or greater than 1.4. 
CAPWashEastPost.rep 

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 
River: CAP wash East Reach: CAP wash East 

warning:The energy equation could not 
program used critical depth 

depth . 
RS: 0 .4065 Profile: Floodway 

be balanced within the specified number of iterations . 

for the water surface and continued on with the calculations . 

The 

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. 

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 
River: CAP wash East Reach: CAP wash East 

warning:The conveyance ratio (upstream 
or greater than 1.4 . 

depth. 
RS: 0 .4053 Profile: Floodplain 

conveyance divided by downstream conveyance) is less than 0.7 

additional cross sections. 
RS: 0 .4053 Profile: Floodway 

conveyance divided by downstream conveyance) is less than 0.7 

This may indicate the need for 
River : CAP wash East Reach : CAP wash East 

warning:The conveyance ratio (upstream 
or greater than 1.4 . 

This may indicate the need for additional cross sections. 
River: CAP wash East Reach: CAP wash East RS: 0.405 Profile : Floodplain 

Note: The user has entered an additional headloss for this cross section. 
River : CAP wash East Reach: CAP wash East RS : 0 .405 Profile : Floodway 

Note: The user has entered an additional headloss for this cross section. 
River: CAP wash East Reach: CAP wash East RS: 0 . 402 Profile: Floodplain 

Note : The user has entered an additional headloss for this cross section . 
River: CAP wash East Reach: CAP wash East RS: 0 . 402 Profile: Floodplain culv : culvert #1 

Note : During the supercritical calculations a hydraulic jump occurred inside of the culvert. 
River : CAP wash East Reach: CAP wash East RS: 0 . 402 Profile: Floodway 

Note : The user has entered an additional headloss for this cross section . 
River: CAP wash East Reach: CAP wash East RS : 0.402 Profile : Floodway culv: culvert #1 

Note : During the supercritical calculations a hydraulic jump occurred inside of the culvert. 
River: CAP wash East Reach : CAP wash East RS: 0 . 397 Profile: Floodplain culv : culvert #1 

Note : The normal depth exceeds the height of the culvert . The program assumes that the normal 
depth is equal to the height 

of the culvert . 
River: CAP wash East Reach : CAP wash East RS: 0.397 Profile: Floodway culv: culvert #1 

Note : The normal depth exceeds the height of the culvert . The program assumes that the normal 
depth is equal to the height 

of the culvert . 
River : CAP wash East Reach : CAP wash East RS: 0.198 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: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 
depth. 

RS: 0 . 198 Profile: Floodway 
be balanced within the specified number of iterations . 

program defaulted to critical 
River : CAP wash East Reach : CAP wash East 

warning:The energy equation could not 
program used critical depth 

for the water surface and continued on with the calculations. 
warning :During the standard step iterations, when the assumed water surface was set equal to 

The 

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

subcritical answer. The 
depth. 

RS: 0.192 Profile: Floodplain 
be balanced within the specified number of iterations. 

program defaulted to critical 
River: CAP wash East Reach : CAP wash East 

warning:The energy equation could not 
program used critical depth 

for the water surface and continued on with the calculations. 

The 

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

River : CAP wash East Reach : CAP wash East 
warning:The energy equation could not 

program used critical depth 

depth. 
RS : 0 .192 Profile: Floodway 

be balanced within the specified number of iterations. 

for the water surface and continued on with the calculations. 

The 

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 . 

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. 
subcritical answer . The 

program defaulted to critical depth . 
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HEC-RAS Plan : Post Project River: CAP Wash East Reach : CAP Wash East 
- ----r--

Reach River Sta Profile 
-1---

CAP Wash East 0.621 Floodplain 

CAP Wash East 0.621 ~way_ -

CAP Wash East 0.541 Floodplain 

CAP Wash East 0.541 Floodway 

CAP Wash East 0.482 Floodplain 

CAP Wash East 0.482 Floodway_ 

CAP Wash East 0.471 Floodplain 

CAP Wash East 0.471 Floodway 

CAP Wash East 0.464 ~odplain -
CAP Wash East 0.464 Floodway 
r-

t--- -
CAP Wash East 0.460 ~odplain -
CAP Wash East 0.460 Floodway 

-
CAP Wash East 0.455 Floodplain 

CAP Wash East 0.455 Floodway 

CAP Wash East 0.441 Floodplain 

CAP Wash East 0.441 Floodway 

CAP Wash East 0.428 Floodplain 
t---
CAP Wash East 0.428 Floodway 

I-

CAP Wash East 0.420 Floodplain 

CAP Wash East 0.420 Floodway 

-
CAP Wash East 0.410 Floodplain 

CAP Wash East 0.410 Floodway 

CAP Wash East 0.407 ~odplain 
·-

CAP Wash East 0.407 Floodway 

CAP Wash East 0.4065 Floodplain 

CAP Wash East 0.4065 Floodway 

CAP Wash East 0.4053 Floodplain 

CAP Wash East 0.4053 Floodway 

--- -'--

Q Total ' Min Ch El I W.S. Elev CritW.S. --- - r- Vel Chnl j Flow Area 

(c~ 

280 .00 

280 .00 

280 .00 

280 .00 

280 .00 

280 .00 

280 .00 

280 .00 

"'"'] 280 .00 

280 .00 

280 .00 

280 .00 

280 .00 

280 .00 

280.00 

280 .00 

280 .00 

280 .00 

280 .00 

280 .00 

280 .00 

280 .00 

280 .00 

280 .00 

280 .00 

280 .00 

280.00 

(ft) 

1655.62 

1655.62 

1653.25 

1653.25 
t 

1649.22 1 
1649.22 

1648.70 'i 
1648.70 

1 
1649.00 

1649 oo j 
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• • • HEC-RAS Plan: Post Project River: CAP Wash East Reach: CAP Wash East (Continued) 

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

(cfs) (ft) (fl) (fl) (fl) (ft/fl) (ft/s) (sq fl) (fl) 

CAP Wash East 0.405 Floodplain 280 .00 1639.71 1645.89 1642.82 1646.29 0.000199 5.04 55.56 20.00 0.36 
- - 1-

CAP Wash East 0.405 Floodway 280.00 1639.71 1645.89 1642.82 1646.29 0.000199 5.04 55.56 20.00 0.36 
- - - -- --

- ---- 1--- -- - - - -
CAP Wash East 0.402 Culvert 

- - - - ---
--- ---- -- - - - -- - - -- -

CAP Wash East 0.401 Floodplain 280 .00 1638.95 1644.26 1642.05 1644.80 0.000329 5.86 47.81 12.00 0 .45 r--- - - - -- - - - -
CAP Wash East 0.401 Floodway 280 .00 1638.95 1644.26 1642.05 1644.80 0.000329 5.86 47.81 12.00 0.45 

-- --- - -- ---
-- -·- 1- - - - - ---. -

CAP Wash East 0.397 Culvert --- ---- ·--
-1-- - -- - --

CAP Wash East 0.394 Floodplain 280 .00 1638.72 1642.24 1641 .90 1643.51 0.001403 9.05 30 .93 14.00 0 .86 
-- - - - -

CAP Wash East 0.394 Floodway 280 .00 1638.72 1642.24 1641 .90 1643.51 0.001404 9.05 30.92 14.00 0 .86 
1--r---- --- - - - r- -- -- -- - --

-- -- --- --- --
CAP Wash East 0.392 Floodplain 280 .00 1638.62 1642.41 1643.30 0 .001884 7.60 36 .85 10.10 0.70 

- -- 1--- - 1-· 
CAP Wash East 0.392 Floodway 280 .00 1638.62 1642 .41 1643.30 0.001885 7.60 36 .85 10.10 0 .70 -- --- -- - 1-- - r--- - 1- - 1-- - -- - -- -----

--·- - -- - - -- -· 

CAP Wash East 0.350 Floodplain 280 .00 1638.21 1641 .89 1642.85 0 .002074 7.87 35.57 10.08 0 .74 
- - --- - - - -

CAP Wash East 0.350 Floodway 280 .00 1638.21 1641.89 1642.85 0 .002076 7.88 35.56 10.08 0.74 
--- -- -- - - - -r- - - ~ - - -- -

-- ---- - - ·- - r-
CAP Wash East 0.309 Floodplain 280 .00 1637.86 1641.45 1642.40 0 .002025 7.82 35.80 10.09 0.73 

-- - - 1-
CAP Wash East 0.309 Floodway 280 .00 1637.86 1641.45 1642.40 0 .002031 7.83 35 .77 10.09 0 .73 

-- ·- -- - 1-- ---- -· -- - 1- -
I 

--- -- - -· - -- -
CAP Wash East 0 .271 Floodplain 280.00 1637.41 1641.01 1641 .98 0 .002098 7.91 35.42 9.98 0 .74 

- - -- - +-- - - r- --
CAP Wash East 0.271 Floodway 280.00 1637.41 1641 .01 1641 .98 0 .002109 7.92 35.36 9.98 0.74 ------ - - 1-- - - - - - 1-- -- !------

-- --· -- - - - -- --
CAP Wash East 0.236 Floodplain 280 .00 1637.12 1640.41 1640.04 1641 .54 0.002599 8.53 32 .82 10.17 0 .84 -- - - -- -- -
CAP Wash East 0 .236 Floodway 280 .00 1637.12 1640.42 1640.04 1641 .55 0 .002581 8.51 32 .89 10.17 0 .83 

1- - - -- - -- --------
-- - -- -· - - - -~---

CAP Wash East 0.198 Floodplain 280 .00 1636.45 1639.46 1639.46 1640.90 0 .003602 9.65 29 .03 10.01 1.00 
-- -- - -- -- - -- -- - --

CAP Wash East 0.198 Floodway 280 .00 1636.45 1639.46 1639.46 1640.90 0.003655 9.65 29.03 10.01 1 .00 
- - - --r- - - -- - -----

- -- -- 1--- - - - r- - - - -
CAP Wash East 0 .192 Floodplain 280 .00 1636.27 1639.28 1639.28 1640.72 0 .003651 9.64 29.04 10.17 1.01 ----- -- - --- --- - -- - - -
CAP Wash East 0 .192 Floodway 280 .00 1636.27 1639.28 1639.28 1640.72 0 .003651 9.64 29.04 10.17 1.01 

- 1- - i- - - -

-- -- - -- ---
CAP Wash East 0.185 Floodplain 280 .00 1634.91 1638.3_!!_ c----2636 .72 1638.53 0.000245 3.08 90 .83 29.65 0 .31 

1--- - -- - ---- -
CAP Wash East 0.185 Floodway 280 .00 1634.91 1638.38 1636.72 1638.53 0 .000245 3.08 90 .83 29 .65 0.31 

'-- '-- ·'---· -
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APPENDIX E.7 
POST-PROJECT CONDITIONS 

HEC-RAS CROSS SECTION PLOTS 



• • 
CAP Wash East LOMR Plan: CAP Wash East LOMR 

RS = 0.621 3277.99 

1660 

1659 

r .036 " . ~ 
0 
3 
3 

.036 " 

~ ''''"~ S Floodway 

S Flo.odplain 

Crit Floodway 

• 

1656.5 

1656.0 

1655.5 

1655.0 

~ 

• 
CAP Wash East LOMR Plan: CAP Wash East LOMR 

RS = 0.541 2855.97 

<( .036 X .033 >f .036 1 
I 

Legend 

WS Floodway . 
Crit Floodway 

WS Floodplain 

Crit Floodplain 
g 1658 
c 
0 

Bank Sta -; 1654.5 Ground 

• Bank Sta 
0 

~ ~ 
> 
Q) 

Encroachment 
~ 1654.0 

w 1657 w 

1656 

1655 ~~~~~~~~~~~~---.-~~~-.~~~~ 

9700 

1655 

1654 

1653 

g 
c 

2 1652 
~ 
Q) 

w 
1651 

1650 

9800 9900 10000 10100 10200 

Station (ft) 

CAP Wash East LOMR Plan: CAP Wash East LOMR 

k 
I .036 

RS = 0.482 2544.76 

16r 
3 
3 

.036 --, 

~ 
Legend~ 

WS Floodway 

Crit Fl; odway 

WS Floodplain 

Crit Floodplain 
~ 

~ 
Ground g 

lneff ~ 
• J! 

Bank Sta w 

ncroachment J 

1649 ~-,~~~~~-,~~~~~~~~~~-,~~~ 

9700 9800 9900 10000 

Station (fl) 

101 00 10200 10300 

1653.5 

1653.0 

1652.5 

1652.0 
9700 

1653 

1652 

1651 

1650 

1649 

1648 

9800 9900 10000 

Station (fl) 

10100 

Encroachment 

10200 10300 

CAP Wash East LOMR Plan: CAP Wash East LOMR 
RS = 0.471 2484.11 

r .035 + .036 c. 033 1f .036 ~ 

~
Legend 

s 
I Floodway 

WS Floodplain 

Crit Floodplain 

• Bank Sta 

Encroachment 

1647 ~~~~-r~~-r~-r~~-,~~-,~~--~~~ 

9800 9850 9900 9950 10000 10050 10100 

Station (ft) 



g 
c 
0 

~ 
> 
Q) 

w 

g 
c 

• 
1652 

1651 j 

1650 

1649 

1648 

1647 

1646 
9850 

1652 

1651 

1650 

• CAP Wash East LOMR Plan: CAP Wash East LOMR 
RS = 0.464 2449.81 

:;.- .o35 -1 6 f03~ ._ ___ .o_36 ____ __.. 

WS Floodway 
.l I I .1" ~ I .. 

Crit Floodway 

WS Floodplain 
._., ... _, 

Crit Floodplain 

Ground 

I neff 

• Bank Sta 

Encroachment 

9900 9950 10000 10050 10100 10150 10200 10250 

Station (ft) 

CAP Wash East LOMR Plan: CAP Wash East LOMR 

r .035 

RS = 0.455 2402 .25 

.036 1 
Legend 

WS Floodplain 

Ground 

• Bank Sta 

,_g 1649 
Cll 
> 
Q) 

w 
164 8 

164 7 

1646 ~~~~~~-,~~~~~~~~~~-,~~~ 

9950 10000 10050 10100 10150 10200 10250 

Station (ft) 

g 
c 
0 

~ 
> 
Q) 

w 

• CAP Wash East LOMR Plan : CAP Wash East LOMR 

1652 . ~ . 035 -+03~ 

1651 

1650 

1649 

1648 

1647 

1646 j---,-,~~-,~~--.--
9950 10000 10050 

RS = 0.460 2430.20 

.036 

10100 

Station (ft) 

10150 

, 
Legend 

WS Floodway 

Ground 

I neff 

· ~ Bank Sta 

Encroachment 

10200 10250 

CAP Wash East LOMR Plan : CAP Wash East LOMR 

1652 

1651 

1650 

f .035 + RS=0.441 2330.11 

.036 -1 
Legend 

WS Floodplain 

WS Floodway 

Ground 

• Bank Sta 

g 1649 
c 
.2 
Cii 
ii; 1648 w 

1647 

1646 

1645 ~~~-,-,~~~~~~-r-r-r~~~~~~-r~ 

9950 10000 10050 10100 10150 10200 

Station (ft) 



1651 

1650 

1649 

g 
c 

CAP Wash East LOMR Plan: CAP Wash East LOMR 

f .035 1 
RS = 0.428 2261 .86 

.036 1 
f Legend 

WS Floodplain 

WS Floodway 

Ground 

l Ban~ Sta 

2 1648 
"' > 
Q) 

w 
1647 

1646 

1645 ~~~~----~~~----~~~-.----,-~--~ 

9960 9980 10000 10020 10040 10060 10080 10100 10120 10140 

Station (ft) 

CAP Wash East LOMR Plan: CAP Wash East LOMR 
RS = 0.410 2166.46 Concrete Apron 

1651 f .014 1 
Legend 

1650 WS Floodway 

g 1649 
c 

.Q 
Cii 
> 
Q) 

w 1648 

1647 

1646 ~~~~~~~~~~~~~~~~~~~ 
9970 9980 9990 10000 10010 10020 10030 

Station (ft) 

Ground 

• Bank Sta 

1651 

1650 

g 1649 
c 
0 

~ 
> 
Q) 

w 1648 

1647 

1646 
9960 

1651 

1650 

g 1649 
c 
0 

~ 
> 
Q) 

w 1648 

1647 

CAP Wash East LOMR Plan : CAP Wash East LOMR 
RS = 0.420 2218.72 

l .035 X .036 1 
Lege~ 

WS Floodplain 

WS Floodway 

Ground 

• Bank Sta 

9980 1 0000 1 0020 10040 1 0060 1 0080 101 00 

Station (ft) 

CAP Wash East LOMR Plan: CAP Wash East LOMR 
RS = 0.407 2148.59 Crest of Drop Structure 

I I 

1
< .014 =>I 

Legend i 
WS Floodplain 

Crit Floodplain 

WS Floodway . 
Crit Floodway 

Ground 

• Bank Sta 

Encroachment 

1646 ~~~-~--~~~~~~~~~~::~~~ 
9985 9990 9995 10000 10005 10010 10015 

Station (ft) 



§: 
c 
0 

~ 
> ., 
w 

§: 
c 
0 

~ 
> ., 
w 

• • CAP Wash East LOMR Plan : CAP Wash East LOMR 
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• CAP Wash East LOMR Plan: CAP Wash East LOMR 
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CAP Wash East LOMR Plan: CAP Wash East LOMR 
RS = 0.402 Culv 
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• • CAP Wash East LOMR Plan: CAP Wash East LOMR 
RS = 0.394 2081 .01 (2) 54" RGRCP Culvert DIS 

k .014 )> 

1646 Legend 
~ 

.,....._...._.. 

1645 WS Floodplain 

WS Floodway 
-· 

Crit Floodplain 
1644 

• 
~ 1643 
!S 

Crit Floodway 

Ground c: 
0 

~ 
> 
Q) 

w 

g 
c: 
0 

~ 
> 
Q) 

w 

1642 
I neff 

• 
1641 Bank Sta 

1640 
j 

1639 l 

1638 +---- ~---,-------.-
9992 9994 9996 9998 10000 10002 10004 10006 10008 

Station (ft) 

CAP Wash East LOMR Plan: CAP Wash East LOMR 
RS = 0.350 1845.36 

I 
~ .014 > 

1644 I I . "''"' I 
1 

WS Floodplain 
164 3 I I I 

WS Floodway 

Ground 
164 2 • Bank Sta 

1641 

1640 

1639 

1638 ·r • 

9994 9996 9998 10000 10002 10004 10006 

Station (ft) 

g 
c: 
0 

~ 
> 
Q) 

w 

g 
c: 

.Q 
(ij 
> 
Q) 

w 

• CAP Wash East LOMR Plan: CAP Wash East LOMR 
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CAP Wash East LOMR Plan : CAP Wash East LOMR 
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CAP Wash East LOMR Plan : CAP Wash East LOMR CAP Wash East LOMR Plan: CAP Wash East LOMR 
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• • CAP Wash East LOMR Plan: CAP Wash East LOMR 
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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.M.B 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 this collection of information unless it displays a valid OMB control number. 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 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 DHS/FEMAINFIP/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, fa ilure 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-FEMA 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). 

181 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 State 

2. a. Flooding Source: CAP Wash East 

b. Types of Flooding: 181 Riverine 0 Coastal 

0 Alluvial fan 0 Lakes 

0 Shallow Flooding (e.g., Zones AO and AH) 

0 Other (Attach Description) 

3. Project Name/Identifier: Sonoran Crossing - CAP Wash East 

4. FEMA zone designations affected : A (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 

0 Coastal Analysis 

0 Weir-Dam Changes 

1811mproved Methodology/Data 

181 Hydraulic Analysis 

0 Levee Certification 

181 New Topographic Data 0 Other (Attach DeserJption) 

181 Regulatory Floodway Revision 

0 Hydrologic Analysis 

0 Alluvial Fan Analysis 

Panel No. Effective Date 

181 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: 181 Channelization D Levee/Fioodwall 181 Bridge/Culvert 

0Dam 0Fill D Other (Attach Description) 

6. D 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 induded? 181 Yes Fee amount: $5.000 

D No, Attach Explanation 

Please see the DHS-FEMA Web site at http://www.fema .gov/plan/prevent/fhm/frm 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 Company: Dibble Engineering 

Mailing Address: Daytime Telephone No.: 6029571155 I Fax No.: 6029572838 
7500 North Dreamy Draw Drive, Suite 200 
Phoenix, Arizona 85020 E-Mail Address: Josh.Papworth@dibblecorp.com -
Signature of Requester (required): ~ c7 - Date: '\ .\'$ ·\~ 

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, I 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 flooding as defined in 44CFR 65.2(c), and that we have available upon request by FEMA, all analyses and 
documentation used to make this detenmination. 

Community Official's Name and Title: Hasan Mushtaq, P.E., Ph.D., CFM, Floodplain Community Name: City of Phoenix 
Manager 

Mailing Address: Daytime Telephone No.: 602-262-4026 I Fax No.: 602-262-7322 

City of Phoenix 
E-Mail Address: hasan.mushtaq@phoenix.gov 

200 West Washington St 

Phoenix, AZ 85003 
1j 

Community Official's Signature (required): ~ 1/ , j.J~A7!:. ~ 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 infonmation 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: Dibble Engineering Telephone No.: 602-957-1155 Fax No.: 602-957-2838 -
Signature: r4_(\~ ,__ _, Date: ' • '-5' , \4 I E-Mail Address: Josh.Papworth@dibblecorp.com I -
FEMA Fonm 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 included in your submittal. 

Form Name and (Number) Required if ... 

[8] Riverine Hydrology and Hydraulics Form (Form 2) New or revised discharges or water-surface elevations 

[8] Riverine Structures Form (Form 3) Channel is modified , addition/revision of bridge/culverts, 
addition/revision of leveelfloodwall, addition/revis ion 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 
FEDERAL EMERGENCY MANAGEMENT AGENCY 

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 th is 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 appl icant's el igibility 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 this form is voluntary; however, failure to provide the information requested may delay or prevent 
FEMA from 

Flooding Source: _,.C"-A!!.P_W"-"-"a,s!.!.h_,E""a"'s"-t -------------------------------------­

Note: Fill out one form for each flooding source studied 

A. HYDROLOGY 

Reason for New Hydrologic Analysis (check all that apply) 

D Not revised (skip to section B) 

D Alternative methodology 

D No existing analysis D Improved data 

D Proposed Conditions (CLOMR) 181 Changed physical condition of watershed 

2. Comparison of Representative 1 %-Annual-Chance Discharges 

Location Drainage Area (Sq . Mi.) 

3. Methodology for New Hydrologic Analysis (check all that apply) 

Effective/FIS (cfs) Revised {cfs) 

Not Revised. 

See Explanation 

Attached . 

D Statistical Analysis of Gage Records 

D Regional Regression Equations 

D Precipitation/Runoff Model -7 Specify Model: -----------

181 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? D Yes 181 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.) 

Downstream Limit* 

Upstream Limit* 

Interstate 17 0.232/0.185 

0.621 

Effective 

1638.6 

Proposed/Revised 

1638.4 

South of Carefree Hwy 1657.4 1657.4 

*Proposed/Revised elevations must tie-into the Effective elevations within 0.5 foot at the downstream and upstream limits of revision . 

2. Hydraulic Method/Model Used: '-'H!."E~C,::-!..:'RA~S"--"V-"'e.,rs~io"-'n.!...4::!c.c!1"'-".0!...._ ________________________ _ 

3. Pre-Submittal Review of Hydraulic 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: 

File Name: 

File Name: 
CAPWashEastPre 

File Name: 
CAPWashEastPost 

File Name: 

Floodway Run 

Plan Name: File Name: Plan Name: 

Plan Name: File Name: Plan Name: 

Plan Name: File Name: Plan Name: 
Pre Project CAPWashEastPre Pre Project 

Plan Name: File Name: Plan Name: 
Post Project CAPWashEastPost Post Project 

Plan Name: File Name: Plan Name: 

• For details, refer to the corresponding section of the instructions. 

181 Digital Models Submitted? (Required) 

C. MAPPING REQUIREMENTS 

Datum 

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.) . 

181 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 12-2013 

Accuracy: ~1~"==4~0~·---------------------------------------------

Note that the boundaries of the existing or proposed conditions floodplains and regulatory floodway 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 . 

181 Annotated FIRM and/or FBFM (Required) 

FEMA Form 086-0-27A, (2/2011) Previously FEMA Form 81-89 MT-2 Form 2 Page 2 of 3 
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D. COMMON REGULATORY REQUIREMENTS* 

For LOMRICLOMR requests, do Base Flood Elevations (BFEs) increase? 0 Yes 1:8] 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? 0 Yes 1:8] 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? 0 Yes 1:8] 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? 0 Yes 1:8] 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 requirements. For details, see 44 parts 60 and 65. 

• 
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To Be Attached to MT-2 Form 2 for CAP Wash East 

In response to Item A.l, A.2, and A.3 

Item A.1 is marked as "Changed physical condition of watershed" to account for the physical change to 

the watershed represented by the CAP Wash East Channel. No new hydrology was developed for this 

project. FEMA approved 1%-annual-chance discharges are used in the floodplain delineation, as was the 

case of the CAP Wash East CLOMR. The 100-year peak discharge is 280 cfs at Interstate 17 with a drainage 

area of 0.34 square miles. Please refer to report Section 4.0 of this report for additional background 

information. 

In response to Item 8.4. Impacts of Sediment Transport on this study. 

No sediment transport analysis was conducted for this study. The contributing watershed is mostly 

urbanized, and therefore, sediment load is expected to be small and not expected to impact hydraulic 

performance of the system. This is supported by field observation of the pre-project and post-project 

condition. 
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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 eligibility to request changes to National 
Flood Insurance Program (NFIP) Flood Insurance Rate Maps (FIRM) . 

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

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

Flooding Source: CAP Wash East 

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: Frontage Road Channel 

Type (check one) : [8] Channelization 0 Bridge/Culvert 0 Levee/Fioodwall 0Dam 

Location of Structure : Phoenix, AZ , between 1-17 and Carefree Highway 

Downstream Limit/Cross Section : 0.184 

Upstream Limit/Cross Section : 0.471 

2. Name of Structure : Frontage Road Culvert 

Type (check one) : 0 Channelization [8] Bridge/Culvert 0 Levee/Fioodwall 0Dam 

Location of Structure : Phoenix, AZ, between 1-17 and Carefree Highway 

Downstream Limit/Cross Section : 0.394 

Upstream Limit/Cross Section : 0.405 

3. Name of Structure: 

Type (check one) 0 Channelization 0 Bridge/Culvert 0 Levee/Fioodwall 0Dam 

Location of Structure : 

Downstream Limit/Cross Section : __ 

Upstream Limit/Cross Section: __ 

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

FEMA Form 086-0-278, (2/2011) Previously FEMA Form 81-898 MT-2 Form 3 Page 1 of 11 



B. CHANNELIZATION 

Flooding Source: CAP Wash East 

Name of Structure : Frontage Road Channel 

1. Hydraulic Considerations 

The channel was designed to carry 280 (cfs) and/or the 1 DO-year flood . 

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

~ Subcritical flow D Critical flow D Supercritical flow D 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 ~ Outlet of channel ~ 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)] ~ Drop structures D Superelevated sections 

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

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/C ULVERT 
Flooding Source : CAP Wash East 

Name of Structure: Frontage Road 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 FI S 

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 [8J 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) 

D 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 DO-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 

FEMA Form 086-0-278, (2/2011) Previously FEMA Form 81-898 MT-2 Form 3 Page 3 of 11 



1. System Elements 

a. This Levee/Fioodwall analysis is based on (check one) : 

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

D earthen embankment, dike , berm, etc. 

D structural floodwall 

D Other (describe) : 

Station 

Station 

Station 

to 

to 

to 

D 
upgrading of 
an existing 
levee/floodwall 
system 

D 
a newly 
constructed 
levee/floodwall 
system 

D 
reanalysis of 
an existing 
levee/floodwall 
system 

c. Structural Type (check one) : D monolithic cast-in place reinforced concrete D reinforced concrete masonry block D sheet piling 

D Other (describe) : 

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

DYes D No 
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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 

D Yes 

D Yes 

DYes 

DYes 

--

--

--

--

--

DNa 

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 .10(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. 

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 [USACE] EM-111 0-2-1906 Form 2086.) 

FEMA Form 086-0-278, (2/2011) Previously FEMA Form 81-898 MT-2 Form 3 Page 5 of 11 



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) : 0 Velocity 0 Tractive stress 
Attach references 

Flow Curve or 
Stone Riprap 

Reach Sides lope 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? 0 Yes 0 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 : 

--

0 Overall height: Sta .: __ , height __ ft. 

0 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., circu lar 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-11 10-2-191 3 Table 6-1 ) 

d. Was a seepage analysis for the embankment performed? DYes 0No 

If Yes , describe methodology used : 

e. Was a seepage analysis for the foundation performed? DYes D No 

f. Were uplift pressures at the embankment landside toe checked? DYes D No 

g. Were seepage exit gradients checked for piping potential? DYes D No 

h. The duration of the base flood hydrograph against the embankment is __ hours. 

Attach engineering analysis to support construction plans. 

6. Floodwall And Foundation Stabi lity 

• a. Describe analysis submittal based on Code (check one): 0 UBC (1988) D Other (specify): _ _ 

b. Stability analysis submitted provides fo r: D Overturning D Sliding If not, explain : __ 

c. Loading included in the analyses were : D Lateral earth@ PA = __ psf; Pp = _ _ psf 

D Surcharge-Slope @ __ , D surface __ psf 

D Wind @ Pw = __ psf 

D Seepage (Uplift) ; __ D Earthquake@ Peq = __ %g 

D 1 %-annual-chance significant wave height: - - ft. 

D 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 fo r 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 
I 

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 Stabilit~ (continued) 

e. Foundation bearing strength for each soil type: 

Bearing Pressure Sustained Load (psi) Short Term Load (psi) 

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 pending area: __ acres 

b. Relationships Established 

Pending elevation vs . storage 

Pending elevation vs. gravity flow 

Differential head vs. gravity flow 

c. The river flow duration curve is enclosed : 

DYes 

DYes 

DYes 

D Yes 

D No 

0 No 

0No 

D 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 pending probability 

Coastal wave overtopping 

If No for any of the above, attach explanation . 

DYes D No 

DYes D No 

DYes D No 

DYes D 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 . DYes D 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? DYes D 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? 0 Yes 0 No 

If the pumps are electric, are there backup power sources? 0 Yes 0 No 

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

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

9. Other Design Criteria 

a. The following items have been addressed as stated : 

Liquefaction 0 is 0 is not a problem 

Hydrocompaction 0 is 0 is not a problem 

Heave differential movement due to soils of hig h shrink/swell 0 is 0 is not a problem 

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

Attach supporting documentation 

c. If the leveelfloodwall is new or enlarged , will the structure adversely impact flood levels and/or flow velocities flood side of the structure? 
0 Yes 0 No Attach supporting documentation 

d. Sediment Transport Considerations: 

Was sediment transport considered? 0 Yes 0 No 
If Yes, then fill out Section F (Sediment Transport) . If No, then attach your explanation fo r why sediment transport was not cons idered . 

10. OQerational Plan And Criteria 

a. Are the planned/installed works in fu ll compliance with Part 65.10 of the NFIP Regulations? 0 Yes 0 No 

b. Does the operation plan incorporate all the provisions for closure devices as required in Parag raph 65.1 O(c)(1) of the NFIP regu lations? 

0 Yes 0 No 

c. Does the operation plan incorporate all the provisions for interior drainage as requ ired in Paragraph 65 .10(c)(2) of the NFIP regulations? 

0 Yes 0 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 levee/floodwall. 

CERTIFICATION OF THE LEVEE DOCUMENTION 

This certification is to be signed and sealed by a licensed registered professio 1 

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: __ 

Name of Structure: 

License No.: 

Telephone No.: 

Date: 

Expiration Date: __ 

Fax No.: 

E-Mail Address: 

F. SErnMENTTRANSPORT 

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) 

Method used to estimate sediment transport: __ 

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

Method used to estimate scour and/or deposition: __ 

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

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

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

See explanation provided on the following sheet . 
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To Be Attached to MT-2 Form 3 for CAP Wash East 

In response to Item 8.1. Hydraulic Considerations 

HEC-RAS results suggest that water passes through critical depth in the concrete channel near the inlets 

of both culvert inlets, and within the 2-54" pipe culvert. The culvert inlet headwall includes a drop 

structure. A hydraulic jump may form at these locations. 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 to map floodplain elevations in the wash. The hydraulic jumps 

are contained within the concrete channel section and are not expected to affect channel stability. 

In response to Item 8.4. Sediment Transport Considerations 

No sediment transport analysis was conducted for this study. The contributing watershed is mostly 

urbanized, and therefore, sediment load is expected to be small and not expected to impact hydraulic 

performance of the system. This is supported by field observation of the pre-project and post-project 

condition . 

In response to Item C.4. Sediment Transport Considerations 

No sediment transport analysis was conducted for this study. The contributing watershed is mostly 

urbanized, and therefore, sediment load is expected to be small and not expected to impact hydraulic 

performance of the system. This is supported by field observation of the pre-project and post-project 

condition . 



unity Name: City of Phoenix 

FEDERAL EMERGENCY MANAGEMENT AGENCY 

PAYMENT INFORMATION FORM 

Project Identifier: Sonoran Crossing -CAP Wash East 

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 application } 

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=-:1c.::;9 _____ _ Amount: $5,000 

0 INITIAL FEE* ~ FINAL FEE 0 FEE BALANCE** 0 MASTER CARD 0 VISA ~ CHECK 0 MONEY ORDER 

Note : 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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STANDARD 
NO. 

C-O l. 10 
C-0 1. tO 
C- 01 . 10 
C-01. 10 
C-O l . 30 
C- Ol. 30 
C-Ol. 30 

C- 02. 10 
c-oz. zo 
C-02 . 30 

C-03. 10 
C- 03. 10 
C-03 . 10 
C-03 . '10 
C-03. 10 

C-04 . 10 
C-04. 10 
C-04 . 20 
C- 04. 20 
c- 04. Jo 
C-04. 40 
C-04. 50 

c-os. 1 o 
C-05. 12 
c-os. 12 
C-05 . 12 
c-os. 20 
c-os . 20 
c-os. 30 
c- os. 30 
c-os. 30 
c-os . 30 
c-os . 30 
c-os. 30 
c-os. 30 
C-05.40 
c - os. 5o 

C-06. I 0 
C- 06. 10 

C-07. 01 
C-07 . 01 
C-07 . 02 
C- 07. 03 
C-07.03 
C-07. 03 
C- 07. 03 
C-07. 03 
C- 07, 03 
C-07 . 03 
C-07 , 03 
C-07 . 04 
C-07, 04 
C-0 7.04 
C-07.04 
C-07. 04 
C-07 . 06 

C-08 . 20 

C-10. 0 0 
C- 10. 01 
C-10. 02 
C- 1 0. 03 
C-10. 04 
C-1 0. OS 
C-10. 05 
C-1 0 . 06 
C- 10.06 
C- 10. 07 
C- 10. 07 
C- 10. 08 
C-10. 20 
C- 10. 30 
C- 1 0. 30 
C- 10. 40 
C- 1 0 . 41 
C- 1 0. 42 
C- 10. 42 
C- 10. 42 
C-10.50 
C- 1 0. 50 
C-10 . 5 1 
C- 1 0. 5 2 
C- 1 o. 53 
C-10. 54 
C-10.54 
C-1 0 . 54 
C-10. 55 
C-10. 55 
C- 1 0 . 55 
C· I O. 70 
C-1 0. 70 
C- 1 0 . 70 

SH 
SH 
SH 
SH 
SH 
SH 
SH 

SH I 
SH 2 
SH 3 
SH ~ 
SH 5 

SH I 
SH 2 
SH I 
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SH I 
SH 2 
SH l 
SH I 
SH 2 
SH I 
SH 2 
SH 3 
SH • 
SH 5 
SH 6 
SH 7 
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SH 
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SH 2 
SH J 
SH 4 
SH 5 
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SH 3 
SH 4 
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SUBJECT 

CONSTRUCTION 

SYMBOL LEGEND 
SYt.I80L LEGEND 
SYMBOL LEGEND 
SYMBOL LEGEND 
GENERAL A8BREV I AT IONS 
GENERAL ABBREV I ATIONS 
GENERAL ABBREV I ATIONS 

SLOPES, RURAL D IV IDEO HIGHWAYS 
SLOPES, RURAL UNO IV IDEO ' ANO FR INGE·URBAN H IGHWAYS 
SLOPES, MISCELlANEOUS ROADWAYS 

0 ITCHES. CHANNELS, 0 I KES AND BERWS. 0 ITCHES AND CHANNELS 
0 ITCHES. CHANNELS. 0 I KES AND BERWS, 0 IKES 
0 ITCHES, CHANNELS, 0 IKES AND BERWS, 0 ITCH 0 IKE 
0 ITCHES. CHANNELS. 0 IKES AND BERWS, PIPE BERWS 
0 ITCHES. CHANNELS, 0 IKES AND BERMS, HEADWALL BERWS 

SPILL WAY, EMBANK WENT SINGLE INLET 
SPILL WA Y, EUBANKUENT DOUBLE INLET 
OOWNORA IN, EWB ANK WENT SINGLE INLET 
OOWNORA IN, EWBANKWENT DOUBLE INLET 
SPILl WAY LENGTH TABLE 
DOWNORA IN LENGTH TABLE 
OOWNORAIN ENERGY OISSIPATOR 

CURB &. GUTTER. CURB. GUTTER 
CURB &. GUTTER TRANS IT IONS 
CURB &. GUTTER lRANS IT I ONS 
CURB AND GUTTER TRANS IT IONS 
CONCRETE OR I VEWAYS & SIDEWALKS, DRIVEWAYS 
CONCRETE DRIVEWAYS & S IDEWALKS, SIDEWALKS 
SIDE WALK RAUP, TYPE A 
SIDEWALK RAWP, TYPE B 
SIDEWALK RAIIP, TYPE C 
SIDE WALK RAMP, TYPE D 
SIDE WALK RAMP, TYPE E 
SIDE WALK RAMP, TYPE F 
SIDE WALK RAMP, DETECTABLE WARN lNG STRIP 
~EDIAN PAVING AND NOSE TAPER 
CONCRETE BUS BAY 

OR IVEWAY & TURNOUT LAYOUTS 
DR JV[WAY &. TURNOUT LAYOUTS 

PCCP JOIN TS 
PCCP JO I NTS 
LOAD TRANSFER DOWEL ASSEWBL Y 
PCCP JOINT LOCATIONS, MAINLINE SKEWED JOINTS 
PCCP JOINT LOCATIONS, IIAINL I NE SK EWED JOINTS 
PCCP JOINT LOCATIONS, MAINLINE SKEWED J OINTS 
PCCP JOINT LOCATIONS, MAINLINE SKEWED JOINTS 
PCCP JOINT LOCATIONS, IIAINLINE NON·SKEWED J OINTS 
PCCP JOINT LOCAT I ONS, MAINLINE NON-SKEWED JO I NTS 
PCCP JOINT LOCAT I ONS, MAINLINE NON- SKEWED JOINTS 
PCCP JO I NT LOCATIONS, WA I NL INE NON-SKEWED JOINTS 

ADOT STANDARD DRAWINGS 
C STANDARDS 

PCCP JOINT LOCATIONS, PARALLEL TYPE ENTRANCE RANP WITH AUXILIARY LANE 
PCCP JOINT LOCATIONS. PARALLEL TYPE EXIT RAMP WITH AUXIL I ARY lANE 
PCCP JOINT LOCAl IONS, TAPER TYPE ENTRANCE RAWP 
PCCP JOINT LOCATIONS, TAPER TYPE EXIT RAUP 
PCCP JOINT LOCATIONS, CROSSROAD AND RAIIP TERW INI 
TRENCH BACK F ILL AND PAVEIIENT REPLACEMENT 

PAVED GORE AREA 

GUARORA I L MEASUREMEN T L I WITS 
GUARDRAIL INSTAllATION, TYPE -4 AND REFLECTOR TAB 
GUARORA I L INSTALL AT I ON, TYPE B AND REFLECTOR TAB 
W- BEAU GUARDRAIL, G41 !WI AND G412WI , BLOCKED - OUT T INBER POST 
W-BEAU GUARORA IL, C41 I Sl, BL OCKED - OUT STEEL POST 
W-BEAII GUARDRAIL. G41 WOOlF IEOI WI TH FREEWAY CURB AND CUTTER 
W-BEAW GUARDRAIL, G41 WOOlf lEO! WI TH FREEWA Y CURB AND CUTTER 
W- BEAII GUARDRAIL. NESTED, TYPES I AND 2 
W·BEAII CUARORA IL, NESTED, TYPE 3 
W-BEAW CUARORA ll, BOL TEO ANCHOR 
W·BEA~ GUARORA I L. BOLTE D ANCHOR 
W- BE AW GUARORA I L, END ANCHOR 
THR I E-BEAU GUARORA IL, C9, BLOCKED · OUT STEEL POST 
GUARDRA I L TRANSITION, THRIE BEAU TO CONCRETE HALF BARRIER, 32' TYPE ' F ' 
GU ARDRAIL TRANSIT I ON, THRIE BEAW TO CONCRETE HALF BARRIER, 32' TYPE ' F' 
CONCRETE WED IAN BARRIER, 32' TYPE ' F' , CAST-I N- PLACE 
CONCRETE WE D IAN BARRIER. 42 ' TYPE' F' , CAS T- IN· PLACE 
CLARE SCREEN, CONCRETE WED I AN BARR I ER 
GL ARE SCREEN, CONCRETE WED I AN BARR IER 
GLARE SCREEN, CONCRETE WED I AN BARR IER 
CONCRETE HALF BARR I ER, 32' TYPE ' F ' , CAST- IN-PLACE 
CONCRETE HALF BARR I ER, 32' TYPE ' F', PRECAST 
CONCRETE HALF BARR I ER, 32' TYPE ' F' WITH SIDEWAl K 
CONCRETE HALF BARRIER, 32' TY PE ' F' WI TH CUTTER 
CONCRETE HALF BARRIER. 42' TYPE ' F' WITH GUTTER 
CONCRETE HALF BARRIER. 32' TYPE ' F' AT PIERS. CAST- I N- PLACE 
CONCRETE HAL F BARR I ER, 32" TYPE ' F' AT PIERS, PRECAST 
CONCRETE HAL F BARRIER, 32' TYPE 'F ' AT PIERS, L AYOUT 
CONCRETE HALF BARRIER . 42' TYPE • F' AT P IERS, CAS T· IN - PLACE 
CONCRETE HALF BARR IER, 42' TYPE ' F' AT PI ERS, PRECAST 
CONCRETE HALf BARR IER, 42" TYPE ' F' AT P IERS, LAYOUT 
CONCRETE HAL F- BARRI ER TRANS IT I ON TO VER T I CAL, 32' TYPE 'F ' WITH CAISSONS 
CONCRETE HAL F-BARR IER TR ANS I TION TO VERTI CAL, 32' TYPE ' F' WI TH CAISSONS 
CONCRETE HALF - BARR I ER TR ANS IT I ON TO VERTI CAL, 32' TYPE ' F' WITH CAISSONS 
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5/12 
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5112 
5 / 12 
5112 
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5/ 12 
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51 12 
5112 
5/12 
51 12 
5/ 12 
5 / 12 
5112 
5/ 12 
5/12 
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5/ 12 
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5/1 2 
51 12 
5/ 12 
5/ 12 
5/12 
5112 
511 2 
5/12 
5112 
5112 
5 / 12 
5/12 
5/ 12 
5 / 12 
5/12 
5/12 
511 2 
511 2 

511 2 

511 2 
5/1 2 
51 12 

5/12 
5/ 12 
5/1 2 

511 2 
511 2 

5/1 2 
5/1 2 

STANDARD 

NO. 

C-10. 71 
C- 10. 71 
C-1 0. 72 
C·l a. 12 
C·l 0. 72 
C·IO. 7J 
C- 10. 7J 
C· IO. 74 
C·IO. 75 
C-10. 75 
C- 10. 76 
C- 10. 77 

SH I 
SH 2 
SH I 
SH 2 
SH l 
SH I 
SH 2 

SH I 
SH 2 

C-11. 10 SH 
C- 11. 10 SH 
C- 11. 10 SH 
C-11. I 0 SH 4 
C·ll. 20 

C- 12. 10 SH 
C- 12. 10 SH 
C-12. 10 SH 
C·l2. 10 SH 
C· l2. 10 SH 
C-1 2. 20 SH 
C- 12. 20 SH 
C·l2. 20 SH 
C-12. 30 SH 
C-12. 30 SH 
C·l2. 30 SH 

C-13. I 0 SH 
C- 13. 10 SH 
C· l3. 15 
C- 13. 20 
C-13. 25 
C-13 . 30 
C- 13. 55 
C-13 . 60 
C- 13. 65 
C- 13. 70 
C-13. 75 
C- 13. T6 
C- 13. 60 

C- 15. 10 
C·15. 20 SH I 
C·JS. 20 SH 2 
C- 15. 20 SH 3 
C·IS. 30 
C·IS, ~0 SH 
C-15. 40 SH 
C· IS. 50 
C·IS. 70 SH 
C-15. 70 SH 
C·l 5. 15 
C· IS. BO 
C-IS. 61 
c - 1s. 90 
C· IS. 91 SH 
C- 15. 91 SH 
C- 15. 92 SH 
C· I 5. 92 SH 

C·l6. 40 

C-17. 10 
C· l7. 15 
C· l7 . 20 

C- 18. 10 SH 
C- 18. 10 SH 
C·IB. 10 SH 

C· l9. tO SH 
C·l9. 10 SH 

C- 2 1. 10 
C· 21. 20 

SU6J ECT 

CONSTRUCTION 

CONCRETE HALF-BARRIER TRANSIT I ON TO VERTICAL. 32' TYPE ' F' WITH CURB l GUTTER 
CONCRETE HALF - BARRIER TRANS I T I ON TO VERT I CAL , 32" TYPE ' F ' WITH CURB l GUTTER 
CONCRETE HALF - BARRIER TRANSITION TO VERTI CAL , ~2· TO 32' TYPE ' F' WI TH CAISSONS 
CONCRETE HALF · BARRIER TRANSITION TO VERTICAL , 42' TO 32' TYPE' F' WITH CAI SSONS 
CONCRETE HALF · BARRIER TRANSITION TO VERTICAL , 42 ' TO 32' TYPE ' F' WITH CAISSONS 
CONCRETE HALF - BARRIER TRANSITION TO VERTICAL. 42' TO 32' TYPE ' F' WITH GUTTER 
CONCRE TE HALF·BARRIER TRANS I TION TO VERTICAL, ~2· TO 32' TYPE ' F' WI TH GU H ER 
CONCRETE HALF -BARRIER TRANS IT ION, 42' TO 32" TYPE 'F' 
CONCRETE HALF ·BARR I ER TRANSIT I ON, TYPE ' F' , TANGENT DEPARTURE TYPE 1 
CONCRETE HALF· BARRIER TRANSIT ION, TYPE ' F' , TANGENT DEPARTURE TYPE 2 
CONCRETE HALF-BARRIER TRANS IT ION, TYPE ' F' AT RAO I US. 32 ' TO 0 ' 
CONCRETE HALF-BARRIER TRANS IT ION, END TERM INAL CURB AND GUTTER 

ROADWAY CATTLE GUARD 
ROADWAY CATTLE GUARD 
ROADWAY CATTLE GUARD 
ROADWAY CATTLE GUARD 
CATTLE GUARD, ORA INAGE 

FENCE, WOVEN WIRE 
FENCE. BARBED WI RE 
FENCE, TYPES I AND 2 GA7ES, FLOOD GATE 
FENCE, FLOOD GATE INS TALLATION 
FENCE, NISCELLANEOUS DETAILS 
FENCE, CHAIN LINK, TYPE I 
FENCE. CHAIN LINK, TYPE 2 
FENCE, CHAIN L INK, CATES 
FENCE. CHAIN LINK CABLE BARRIER 
FENCE, CHAIN LINK CABLE BARRIER 
FENCE , CHAIN LINK CABLE BARRIER 

P IPE CULVERT I NSTALLATION 
P I PE CULVERT INSTALLATION 
TYPICAL PIPE INSTALLATION 
PIPE. RE INFORCEO CONCRETE END SECT ION 
PIPE, CORRUGA TED WE TAL END SECT ION 
PIPE AND PIPE ARCH, CORRUGATED WETAL, CONCRETE INVERT PAV INC 
PIPE, CATTLE · VEHICLE PASS, MITERED END TREA TMENT 
SLOTTED DRAIN DETAILS 
SlOTTED ORA IN INSTALlATION OETA ILS 
STORM DRAIN CONNECT I ON DETAILS 
SIORU DRAIN OUTLET BARRIER GATE 
STORN ORA IN OUTLET AND STORN DRAIN PLUG 
P IPE COLLAR OETA ILS 

CATCH BAS IN, TYPE I 
CATCH BAS IN, TYPE 3 
CATCH BASIN, TYPE J 
CATCH BAS IN, ACCESS FRAIIE AND COVER DETAI LS 
CATCH BAS IN, TYPE 4 
CATCH BAS IN, TYPE 5 
CATCH BAS IN, TYPE 5 
CATCH BAS IN. FRAME AND CRATE 
CATCH BAS IN, U ISCElLANEOUS DETA ILS 
CATCH BAS IN, U I SCEll ANEOUS DETA I LS 
CATCH BAS IN, DROP INLET 
CATCH BAS IN, FLUSH 
CATCH BAS IN, SIDE SLOPE 
CATCH BAS IN, NED IAN 0 IKE, PRECAST 
FREEWAY CATCH BAS IN OETA ILS 
FREEWAY CATCH BAS I N DETAILS 
CATCH BAS IN WI TH TYPE ' F ' CON CAE TE HALF BARR I ER 
CATCH BASIN WI TH TYPE ' F ' CONCRE TE HALF BARRIER 

I RR IGATION SLEEVES 

RA IL BANK PROTECT ION FOR ORA INAGEWAYS. TYPES 1. 2 & J 
RAI L BANK PROTECT I ON AT ABUTMENTS, TYPES 4, 5 & 6 
BANK PROT EC T ION FOR ORA INAGEWAYS, TYPES 7, B & 9 

MANHOLE, RISER DETAIL S 
MANHOLE, BASE OETA ILS , NORUAL I NSTALLATI ON 
MANHOLE, FRANE AND COVER DETAILS AS-BUlL T CERT/FICA T/ON 
FORO, CONCRETE WALLS 
fORO, TYPES I AND 2 

SURVEY MONUMENT FRAME AND COVER 
SURVEY MARKER 

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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HUBBARD ENGINEERING 
1840 S. STAPLEY OR. SUITE/ 137 

MESA, Al 85204 
ENCIN[[RINC FIRM 

A!J BUILT 
DATA 
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2/04 
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_j 2/02 
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~ 10/10 
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9/08 
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1110 
l/10 

1/10 

10/10 

1110 

l/10 • 11!0 
6/08 
6/08 

I!! 6/08 t 

~ 
6/08 
6/ 08 

..; 6/08 
t; 6/08 
~ 
; 
:t 6/08 
:l: 

~ 6/08 
ii 6/08 ! 
ii 6/08 
;;: 

2102 ~ • i 10/10 
:0: 9/08 
11 
:1 
li 9/08 .. 

12108 .. 
t 

5/03 
"' 8 8/ll .. 8/ll . 
! 10/!0 

2/02 
9/ 06 
11104 
2/04 
5/ 03 
5/03 
4/05 
2102 
8/ll • 

STANDARD 

M-1 
M- 2 SHT l 
M-2 SHT 2 
M- 2 SHT 3 
M-3 
M-4 
M-5 
M-6 
M-7 
M-8 
M- 9 
M-10 SHT I 
M-!0 SHT 2 
M-10 SHT 3 
M-11 
M-12 
M-13 
M-14 
M-15 SHT I 

M-15 SHT 2 

M-15 SHT 3 

M- 16 SHT I 

M-16 SHT 2 

M-17 
M-18 
M-19 SHT I 
M-19 SHT 2 
M-19 SHT 3 
M- 19 SHT 4 
M-19 SHT 5 
M-19 SHT 6 

M-19 SHT 7 

M-19 SHT 8 
M- 19 SHT 9 
M-19 SHT 10 
M-20 SHTS I & 2 
M-21 
M-22 SHT I 

M-22 SHT 2 
M- 23 SHTS I & 2 
M-2ll 
M-26 SHT I 
M-26 SHT 2 
M-27 
M- 28 
M-29 
M-30 
M-31 
M-32 
M-33 
M-3'1 
M-35 
M-36 

ADOT STANDARD DRAWINGS 
TRAFFIC SIGNING & MARKING STANDARDS 

EFFECTIVE AUGUST 2011 

SUBJECT: 

SIGNING & MARKING DETAILS 

CURB MARK INGS FOR RAISED MEDIAN & ISLANDS 
INTERSECTION STR IPING 
INTERSECT ION STRIPING 
CENTERLINE & REVERSE CURVE DETAILS 
STRIPING AND DELINEATION FOR FREEWAY TERMINALS 
PASSING LANE STRIPING DETAILS 
RAILROAD PAVEMENT MARKINGS 
WORD MARKINGS 
PAVEMENT LETTERS 
PAVEMENT LETTERS 

AS-BUlL T CERTIFICATION 
I HEREBY CERTIFY THAT THE "RECORD DRAWING" MEASUREMENTS 
AS SHOWN HEREON WERE MADE UNDER MY SUPERVISION, OR AS 
NOTEB, AND ARE CORRECT TO THE BEST OF MY KNOWLEDGE AND 
BELIEF. 

PAVEMENT NUMBERS 
PAVEMENT MARKING SYMBOLS ~""'~ ms2 V91t01t3 

PAVEMENT MARKING SYMBOLS SIGNATURE REGISTRAnON NO. 

PAVEMENT MARKING SYMBOLS 184/~BS:::,Lf!:~~EE:'/:~1137 ..4~~~ 
TURN LANE PAVEMENT MARKINGS MESA, AZ 85204 

FREEWAY PAVEMENT ARROWS ENGINEERING FIRM 

PREFERENTIAL LANE PAVEMENT MARKINGS 
STRIPING AND DELINEATION FOR TRUCK ESCAPE RAMPS 
PAVEMENT MARKING FOR FREEWAY ENTRANCE RAMP -
TAPERED ACCELERATION LANE 
PAVEMENT MARKING FOR FREEWAY ENTRANCE RAMP -
PARALLEL ACCELERATION LANE 
PAVEMENT MARKING FOR FREEWAY ENTRANCE RAMP -
PARALLEL ACCELERATION LANE WITH HOV BYPASS 
PAVEMENT MARKING FOR FREEWAY EXIT RAMPS -
TAPERED DECELERATION LANE 
PAVEMENT MARKING FOR FREEWAY EXIT RAMP -
PARALLEL DECELERATION LANE 
FREEWAY LANE DROP PAVEMENT MARKINGS 
RECESSED PAVEMENT MARKER DETAILS 
RAISED PAVEMENT MARKER PLAN LEGEND 
NON-REFLECTIVE RAISED PAVEMENT MARKER DETAILS 
RETRO- REFLECTIVE RAISED PAVEMENT MARKER DETAILS 
RETRO-REFLECTIVE RAISED PAVEMENT MARKER DETAILS 
PAVEMENT MARKING DETAILS FOR UNDIVIDED HIGHWAYS 
SERIES 40 RETRO- REFLECTIVE RAISED PAVEMENT MARKERS 
!RRPMl FOR UNDIVIDED HIGHWAYS 
SERIES 80 RETRO-REFLECTIVE RAISED PAVEMENT MARKERS 
!RRPMl FOR UNDIVIDED HIGHWAYS 
TYPICAL MARKING DETAILS FOR EDGELINE PAVEMENT MARKERS 
TYPICAL MARKING DETAILS FOR LANE DROP & INTERSECTION GUIDE STRIPING 
PAVEMENT MARKING CROSS-SECTION DETAILS FOR HIGHWAYS 
CHI P SEAL MARKER USAGE FOR TEMPORARY MARKERS 
TRANSVERSE RUMBLE STRIP DETAILS 
CONTINUOUS LONGITUDINAL RUMBLE STRIP GROOVE, PATTERN 
& LOCATION DETAILS 
LONGITUDINAL RUMBLE STRIP EXCEPTION DETAILS 
OBJECT MARKER DETAILS 
OBJECT MARKER PLACEMENT DETAI LS 
DELINEATOR PLACEMENT AND SPACING 
DELINEATOR PLACEMENT AND SPACING 
DELINEATION DETAILS FOR MEDIAN CROSSOVERS 
CURVE TREATMENT - CHEVRONS 
OFF -MAINLINE REFERENCE MARKER LOCATION DETAIL 
OFF -MAINLINE REFERENCE MARKER DETAILS 
SNOW MARKER DETAILS 
BRIDGE AND BARRIER MARKER DETAILS 
BRIDGE & BARRI ER MARKER PLACEMENT & INSTALLAT ION DETAILS 
GUARDRAIL EXTRUDER TERMINAL DELINEATION DETAILS 
OBJECT MARKER FOR SAND BARREL CRASH CUSHION 
FLEXIBLE DELINEATOR ASSEMBLIES 

REVISION 

8/11 
1/10 

8/04 
5/06 
5/03 
10/10 
10/10 

10/10 

10/10 

1/10 

I/10 
10/10 

8/11 
8/11 

6/06 
8/06 
8/11 

8/06 
8/06 
2/02 
5/04 
5/04 
7/04 
7/04 
7/04 
7/04 
2108 
2/08 

2/08 
4/06 
4/06 
4/06 
ll/07 
4/07 

2/02 
2102 

12/06 

12/06 

2/ 02 
2/ 02 

10/02 

10/02 

STANDARD 

M-37 
M-38 

S-1 SHT 1 
S- 1 SHT 2 
S-1 SHT 3 
S-2 SHT I 
S-2 SHT 2 

S-3 SHT I 

S-3 SHT 2 

S-3 SHT 3 

S-3 SHT ll 
S-4 
S-5 
S- 6 
S-7 
S-8 SHT I 
S-8 SHT 2 
S-8 SHT 3 
S-8 SHT 4 
S-9 SHTS I, 2 & 3 
S-10 SHT I 
S-10 SHT 2 
S-l! SHT I 
S-11 SHT 2 
S-11 SHT 3 
S-ll SHT 4 
S-12 SHT 1 
S-12 SH T 2 

S-13 
S-Ill SHT I 
S-Ill SHT 2 
S-14 SHT 3 
S-15 SHT I 
S-15 SHT 2 

C-1 
C-2 
C-3 SHT I 

C-3 SHT 2 

C-4 SHT I 
C-ll SHT 2 

C-5 SHT I 

C-5 SHT 2 

Jl\2012\lll204 Mocer>c" NBCI:\_CAO\U~TN\hl204 -lb.dgn 

-

SUBJECT: 

SIGNING & MARKING DETAILS 

DELINEATORS IN- GROUND FOUNDATION DETAILS 
SQUARE STEEL POST BREAK - AWAY DEL INEATOR 

SQUARE TUBE SIGN POST SELECTION CHARTS 
PERFORATED SIGN POST FOUNDATION 
PERFORATED SIGN POST FOUNDATION 
S&W SHAPE POST SELECTION CHART (BREAKAWAY SIGN POST DESIGN> 
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SO 6. ll I 3 OF 81 
SO 6, 31 I 4 OF 81 
SO 6. 31 I 5 OF 81 
SO 6.ll 16 OF 81 
SO 6. 31 r7 OF 81 
SO 6. 31 18 OF 81 

STRUClURE DETAil ORAIIHCS 

SUBJECT 

F·SHAP£ BRIDGE CONCRETE BARR IER AND TRANS ITION !34' 1 
F·SHAPE BRIDGE CONCRETE BARRIER AND TRANSITION !44'1 
THR IE BEAM GUARD RAI L TRANSIT ION SYSTEW 
COWS I NAT ION PEOESTR IAN-TRAFFIC BR lOG£ RAIliNG 
PEDESTR IAN FENCE FOR BRIDGE RAIL lNG SOl. 04 
TWO TUBE BRIDGE RAIL 
TWO TUBE BR I DCE RAIL 
TWO TUBE BR IDGE RAIL 
TWO TUBE BRIDGE RAIL 
BARR IER JUNCTION BOX 

APPROACH SLAB DETAILS 
TYPE I ANCHOR SLAB DETAILS 
TYPE 2 ANCHOR SLAB DETAILS 
SLOPE PAYING DETAILS 

DECK JOINT ASSEMBLY - COIIPRESS ION SEAL 
DECK JO INT ASSEMBLY - STRIP SEAl 
DECK JO )NT ASSEMBLY - RAISED STRIP SEAL 

REINFORCED CONCRETE BOX CUlVERTS- WISCELLANEOUS DETA ILS 
REINFORCED CONCRETE BOX CUlVERTS - YISCELLAtl:OUS DETA ilS 
R£ INFORCED CONCRETE BOX CUlVERTS - EX TENS ION OETA ILS 

ADOT STANDARD DRAWINGS 

REINFORCED CONCRETE BOX CULVERTS - STRUCTURAl EXCAVATION & STRUCTURE BACKFILL 
REINFORCED CONCRE TE BOX CUlVERTS - SINGLE BARREl !0' -30' F ILLSl 
REINFORCED CONCRETE BOX CULVERTS - DOUBLE BARREL (0' -1 5' FILLS! 
REINFORCED CONCR£TE BOX CULVERTS- DOUBLE BARREL I 15' - 30' FILLS! 
REINFORCED CONCRETE BOX CULVERTS - TRIPLE BARREL !0' -15' FILLSI 
REINfORCED CONCRETE BOX CULVERlS- TRIPLE BARREL ( 15' - 30' FILLSI 
REINfORCED CONCRETE BOX CULVERTS- FOUR BARREL (0'·1 5' FilLS! 
REihfORCEO CONCRETE BOX CULVERTS- FOUR BARREL (15' - JO' FILLS! 
REINFORCED CONCRETE BOX CULVERTS- FIVE BARREL 10'-15' FILLS! 
REINFORCED CONCRETE BOX CULVERTS- FIVE BARREl (15' -30' FILLS! 
REINFORCED CONCRETE BOX CULVERTS- SIX BARREL !0' - 15' FILLS! 
RE INFORCEO CONCRETE BOX CULVERTS - SIX BARREL (15'- 30' FILLS! 
REINFORCED CONCRETE BOX CULVERTS - 16' x 14' EOUIPYENT PASS (0' -20' FILLS! 
REINFORCED CONCRETE BOX CULVERTS- OUTLET WINGS- SKEW O' to 20'- CULVERT HEIGHT 5'to l ' 
REINFORCED CONCRETE BOX CULVERTS- OUTLET liNGS- SKEW O'to 20' -CULVERT HEIGHT 8' t o 12 ' 
REINFORCED CONCRETE BOX CULVERTS- INLET WINGS- SKEI O' t o 20' - CULVERT HE IGHT 5' to 7' 
REINFORCED CONCRETE BOX CULVERTS- INLET liNGS - SKEW O'to ZO' - CULVERT HE IGHT 8' to 12' 
REINFORCED CONCRETE BOX CULVERTS - OUTLET liNGS - SKEW 2S' t o 45' - CULVERT HEIGHT 5' to 1' 
REINFORCED CONCRETE BOX CULVERTS - OUTLET liNGS - SKEW 25'to 45' - CULVERT HE IGHT B' t o 12' 
REINFORCED CONCRE TE BOX CULVERTS - INLET liNGS- SKEW 25' to 45' - CULVERT HEIGHT 5' to l' 
REINFORCED CONCRETE BOX CULVERTS- INLET WINGS- SKEI 25'to 45' - CULVERT HEIGHT B' to 12' 
REINFORCED CONCRETE BOX CULVERTS - HEADWALL OUANTIT IES- 2: I SLOPE 
REINFORCED CONCRETE BOX CUlVERTS - HEADWALL QUANTITI ES - 4 : I SLOPE 
REINFORCED CONCRE TE BOX CUlVERTS - HEADWALL QUANTITIES - 6: I SLOPE 
REINFORCED CONCRE TE BOX CULVERTS- INLET OR OUTLET - LEVEL WINGS - CUlVERT HEIGHT 5' to T' 
REINFORCED CONCRETE BOX CULVERTS - INLET OR OUTLET - LEVEL WINGS - CULVERT HEIGHT 8' to 12' 
REINFORCED CONCRETE BOX CUlVERTS - OUTlET APRON DETAILS 
REINFORCED CONCRE TE BOX CULVERTS- OUTLET APRON- DIMENSIONS & QUANTITIES 12: I SL OPEI 
R£ INFORCEO CONCRE TE BOX CUlVERTS - OUTLET APRON - 0 I YENS IONS & OUANT IT IES 14 : I SLOPEI 
REINFORCED CONCRE TE BOX CULVERTS- OUTLET APRON- OIYENSIONS & OUANHTIES 16: I SLOPE! 

PIP£ CULVERT HEADWALLS • WISCELLAHEOUS DETAILS 
PIPE CUlVERT HEADWALLS- INLET AND OUTL ET - 18' t o 42' PIPES 
PIPE CUlVERT HEADWALLS- RIGHT ANGLE INLE T AND OUTLET - 48' to 84' PIPES 
PIPE CULVERT HEADWALLS - SKEWED INLET AND OUTLET • 4B' t o a~· PIPES 
PIPE CUlVERT HEADWAlLS - WUlTI-PIPE- 48' to 84' PIPES 
PIPE CUlVERT HEADWALLS - RIGHT ANGLE INLET 
PIPE CULVERT HEADWALLS - RIGHT ANGLE INLET - 2 : I SlOPE 
PIPE CUlVERT HEADWAL LS - RIGHT ANGLE INLET - 4 :I SLOPE 
PIPE CUlVERT HEADWALLS - RIGHT ANGLE INL ET - 6 :I SLOPE 
PIPE CUlVERT HEADWAl LS - RIGHT ANGLE OUTLET 
PIPE CULVERT HEADWAL LS - RIGHT ANGLE OUTLE T - 2 :I SLOPE 
PIPE CUlVERT HEADWAlLS- RIGHI ANGLE OUTLET - ~ :I SLOPE 
PIPE CUlVERT HEADWALLS • RICHT ANGLE OUTLET - 6: I SLOPE 

REVIS ION 
DATE SO NUIIBER 

DRAINAGE STRUCTURES ! Contli"'.Jedd 

1112 SO 6.]2 I I OF 81 
T/ 12 SO 6. JZ 12 OF Bl 
T/12 SO 6. 32 13 OF 81 
T/1 2 S06. lZ I 40F81 
T/12 SO 6.l2 15 OF 81 
7112 SD G.l2 16 OF 81 
Ill Z SO 6, l2 I 7 OF 81 
1112 so 6. 32 1 e OF at 
711 2 SO 6. lJ I I OF 81 
1112 S06. J3 12 0F81 
1/IZ SO 6. 3l 0 OF 81 
Til Z SO 6. 33 I ~ OF Bl 
111 2 SO 6. 33 ( 5 OF 81 
7/12 SO 6.33 16 OF 81 
71 12 SO 6. 33 IT OF 81 
1112 SD6.3li 80F8l 
1112 SO 6. 34 I I OF 81 
111 Z SO 6. J~ I 2 OF 81 
1112 so 6. J~ (3 Of 81 
1/1 2 SO 6. J4 ( 4 OF Bl 
11 12 SO 6. 34 ( 5 OF Bl 
Ill Z SO 6, l4 i 6 OF 81 
1112 SO 6.l4 ( 7 OF 81 
7112 S06. J4 1BOFBI 
T/12 SO 6. 35 It OF 21 
1112 SO 6, 35 12 OF 21 
1112 SO 6. 36 I I OF ~~ 
111 2 SO 6. 36 I 2 OF 41 
1112 SO 6. 36 I l OF 41 
1112 SO 6. 36 ! 4 OF 41 

RETAINING IAI.lS 

911 0 SO T.OI (I OF 51 
9/10 SO 1. 01 (2 OF 51 
9/10 SO 7. 01 tl OF 51 
9110 SO 1. 01 !4 OF 51 
9/10 SO 1.01 15 OF 51 
9110 SO 7. 02 [I OF 21 
9/1 0 SO T. 02 ( 2 OF 21 

SOUND BARRIER I ALlS 

41 10 so 8.01 
4/10 SD B. 02 I I OF 21 
4/10 SO 8.02 12 OF 21 

TRAFFIC STRUCTURES 

11/04 SO 9. 01 ll OF 51 
4100 SO 9. 01 12 OF 51 
~100 SO 9. 01 t 3 OF 51 
~/00 SO 9. 01 I 4 OF Sl 
4/00 SO 9. 0 I t 5 OF 51 
11/0~ SO 9. 02 II OF Sl 
5100 SO 9. 02 I 2 OF 51 
5/00 SO 9. 02 I 3 Of 51 
5/00 SO 9. 02 I 4 OF 51 
5100 SO 9. 02 I 5 OF 51 

l/11 
l/11 
J/11 
l/1 1 
l/11 
l /11 
l / 11 
l/11 
3111 
l/11 

B/02 
8/02 
8/02 
1100 
1100 
B/02 
5107 
5/07 
5107 
5/0T 
5/07 

SO 9. I 0 ! I OF 51 
SO 9. I 0 I 2 Of 51 
SO 9. I 0 I 3 Of Sl 
SO 9. I 0 14 OF 51 
SO 9. I 0 f 5 Of 51 
SO 9. 20 I I OF 51 
SO 9. 20 I 2 Of 51 
so 9. 20 ( 3 Of 51 
SO 9. 20 14 OF 51 
SO 9. 20 I 5 OF 51 

so 9. 50 u Of 51 
SO 9. 50 r 2 OF 51 
SO 9. 50 !3 OF 51 
SO 9. 50 I 4 Of 51 
SO 9. 50 I 5 Of 51 
so 9. 51 
SO 9. 52 ( I of 51 
SO 9. 52 ( 2 of 51 
SO 9. 52 (3 of 51 
SO 9. 52 I 4 of Sl 
SO 9. 52 I S of Sl 

AS-BUlL T CERTIFICATION 
STRUCTURE DEl AIL ORAIINGS 

SUBJECT 

I HEREBY C£RnFY THAT TH£ "RECORD DRAWING" MEASUREMENTS 
AS SHOWN HEREON W£R£ MAD£ UNDER MY SUPERVISION, OR AS 
NOTED, AND AR£ CORRECT TO TH£ BEST OF MY KNOWLEDGE AND 
BELIEF. 

AL~~ 41282 

PIPE CULVERT HEADWAlLS - IS' SKEW INLET 
PIPE CULVERT HEADWAllS - 15' SKEW l~'lET - 2 : I SLOPE 
PIPE CULVERT HEADWALLS - 15' SKEW INLET - 4 :I SLOPE 
PIP£ CUlVERT HEADWALlS - 15' SKEW INLEl - 6: I SLOPE 
PIPE CULVERT HEADWALLS - 15' SKEW OUTLET 
PIPE CULY£RT HEADWAllS - 15' SKEW OUTLET - 2: I SLOP£ 
PIPE CULVERT HEADWALLS - 15' SKEW OUTLET - 4 :I SLOPE 
PIP£ CULVERT HEADWALlS - 15' SKEW OUTLET - 6 : I SLOPE 
PIPE CULVERT HEADWAlLS - JO' SKEW INLET 
PIPE CULVERT HEADWALLS - 30' SKEW INLET - 2 : I SLOPE 
PIPE CULVERT HEADWALLS - 30' SKEW INLET - 4 :I SL OPE 
PIPE CULVERT HEADWALLS - 30' SKEW INLET - 6 :I SLOPE 
PIPE CULVERT HEADWALLS - JO' SKEW OUTLET 
PIPE CULVERT HEADWALLS - 30' SKEW OUTLET - 2 :I SLOPE 
PIPE CULVERT HEADWALLS - 30' SKEW OUTLET - 4 :I SLOPE 
PIPE CULVERT HEADWALLS - 30' SKEW OUTLET - 6 : I SLOPE 
PIPE CULVERT HEADWALLS - 45' SKEW INLET 
PIPE CULVERT HEADWALLS - 45' SKEW INLET - 2 :I SLOPE 
PIPE CULVERT HEADWALLS- 45' SKEW INLET - 4: I SLOPE 
PIPE CULVERT HEADWALLS- 45' SKEW INLET - 6: I SL OPE 
PIPE CULVERT HE ADWAlLS - 45' SKEW OUTLET 
PIPE CULVERT HEADWALLS - 45' SKEW OUTLET - 2 : I SLOPE 
PIP( CULVERT HEADWALlS - 45' SKEW OUTLET - 4 :I SLOPE 
PIPE CUlVERT HEADWALlS - 45' SKEW OUTLET - 6 :I SLOPE 
PIPE CUlVERT HEADWALLS - WUL T 1-P IPE WITHOUT APRON 
PIPE CULVERT HEADWALLS- WULT I-PIPE l iTH OUTLET APRON 
PIPE CULVERT HEADWALLS - OUT LET APRONS 
PIPE CULVERT HEADWALlS- OUT LET APRON STEEL l i ST - 2 sl SLOPE 
PIPE CULVERT HEADWALlS - OU TLET APRON STEEL L 1ST - ~: I SLOPE 
PIPE CUL VERT HEADWALLS- OU TLET APRON STEEL L IST- 6 : I SLOPE 

RETAIN INC WALL IRE INFORCED CONCRETE CANT ILEVERI 
RETAIN INC WALL ! RE INFORCED CONCRETE CANT ILEV£Rl 
RETA INING WALl ! REINFORCED CONCRETE CANT ILE VER! 
RETAIN INC WALL IRE INFORCED CONCRETE CANT ILE VERI 
RETAIN l NG WAlL ! RE INFORCED CONCRETE CANT ILEVERI 
RE TAIN INC WALL ( YASONRY CANT ILEVERI 
RETAIN INC WALL ( WASONRY CANT ILEVERI 

SOUND BARR IER WALL !CONCRETE! 
SOUNO BARR lEA WALL ! WASONRYI 
SOUND BARR lEA WAL L ( WASONRYI 

WED IAN SIGN STRUCTURE !TWO SIOEDI - ELEVATION & NOTES 
WEDIAN SIGN STRUCTURE (TWO SIDED! -FOUNDATION DETA ilS 

SICNATURt 

WEOIAN SIGN STRUCTURE !TWO SIDEOI -TYPE A SIGN WOUNT ASSENBL Y 
WEDIAN SIGN STRUCTURE (TWO SIDEOI -TYPE 8 SIGN WOUNT ASSEWBLY 
YEDIAN SIGN STRUCTURE tT WO SIDEOI -LICHT SUPPORT AND WISC. DETAILS 
WEO I AN SIGN STRUCTURE t ONE SIDED! -ELEVAT ION & NOTES 
WED IAN SIGN STRUCTURE l ONE SIDED! - FOUNDATION DETAILS 
MED IAN SIGH STRUCTURE ! ONE SIDED! -TYPE A SIGN MOUNT ASSEYBlY 
YED IAN SIGN STRUCTURE ! DNE SIDED! - TYPE 8 SIGN WOUNT ASSEWBLT 
WED I AN S ICN STRUC TURE ( ONE S I DEDI - LICHT SUPPORT AND W ISC. DETAILS 

TUBULAR SIGN STRUCTURES - TUBULAR CANTILEVER - GENERAL PLAN 
TUBULAR SIGN STRUCTURES- TUBULAR CANTILEVER - FOUNDAT ION DETAILS 
TUBULAR SIGN STRUCTURES - TUBULAR CANT I LEVER - POST AND WA ST ARW OETA ILS 
TUBULAR SIGN STRUCTURES - TUBUlAR CANT ILEVER - SIGN SUPPORT DETA ILS 
TUBULAR SIGN STRUCTURES - TUBULAR CANTILEVER - LIGHT SUPPORT DETAILS 
TUBULAR SIGN STRUC TURES - TUBUlAR FRAY[ • GENERAL PLAN 
TUBULAR SIGN STRUCTURES - TUBUlAR FRAWE - FOUNDATION DETAI LS 
TUBULAR SIGN STRUCTURES - TUBUlAR FRAWE - POST AND WAST ARM DETAILS 
TUBULAR SIGN STRUCTURES - TUBUlAR FRAUE - S ICN SUPPORT OETA ILS 

R£CISTRAnON NO. 

HUBBARD [NCIN££RINC 
1840 S. STAPLEY DR. SUITE/ 137 

MESA, AZ 85204 
£NCIN£[RINC FIRM 

TUBULAR SIGN STRUCTURES - TUBUlAR FRAWE - LIGHT SUPPORT AND WISC. DETAILS 

VAR IABLE WESSAGE SIGN - TUBULAR FRAME - PLAN & ELEVAT ION 
VAR IABLE WE5SAGE SIGN- TUBULAR FRAWE - WOUNTING DETAILS 
VARIABLE WESSAGE SIGN - TUBULAR FRAWE- WOUNT ING & SIGN BRACKET DETAILS 
VARIABLE WESSAGE SIGN - CATWALK - HANDRAIL DETAILS 
VARIABLE NESSAGE SIGN - CATWALK- UISCELLANEOUS OETAILS 
DUAl VARIABLE MESSAGE SIGN - TUBULAR FRAWE 
OYNAWIC WESS AGE SIGN - TUBULAR FRAME - PLAN & ELEVATION 
DYNAMIC NESS AGE SIGN - TUBULAR FRAWE - YOUNT lNG DETAILS 
OYNAWIC WESSAGE SIGN - TUBULAR FRAWE - NOUNTI NG DETAILS 
OYNAYIC YESSAGE SIGN - CATWALK - HANDRAIL DETA ILS 
OYNAWIC WESSACE SIGN - CATWALK - MISCELLANEOUS DETAILS 

TRACS NO. 

Sllll( IIJI(S St.ndirds 

09110/13 

OAT£ 
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IE XC6VlJflons 

MIDPOINT OF PROJECT 
Central Zone 

State Plane Coordinates 

X=634,/50 
Y=/,015,460 

EARTHWORK QUANTITIES 

IJRoadway ExCdvatlon 
Shrink 

ll Over-ex & RecomptJCf 
Shrink 

IJChannel Excavation 
Shrink 

llStructural ExCdvatlon 
Shrink 

Pipe Excavation 
Shrink 

AvaTICJble for EmbCJnkments 

EmblJnkments 
Emb(Jnkment (Including Ground ComfX'CtlonJ 
Embankment rOver-ex Shrink} 

ll Structural Backfill 
Pipe Backfill 
TotCJI EmbCJnkments 

Waste 

lllndiCdtes Pay Item 
Notez 

3.268 cr 
233 cr 

5.966 cr 
cr 

6,483 cr 
648 cr 

1,298 cr 
130 cr 

2,055 cr 
205 cr 

11,906 cr 

B.9lfl cr 
5lJT cr 
633 cr 
696 cr 

10,726 CY 

JJBO cr 

See Dwg. No's G- 1. 02 and G - I. 03 and Special Provl slon 
Section 203 for overexCdvatlon requirements. 

EARTHWORK FACTORS 
Groond 

Station Shrink/Swell COITIDdCflon 
116+01 to 159+33 I 107. Shrink• I 0.20'• 

Note, 
• VrJiues based on Fl~l Pavement Desfgn & Materials Design Report by 

Nfnyo iJnd Moore, 6/7/2012. 

DESIGN DATA 

2030 ADT NB Fronti}(}e Rd = 6,500 
2040 ADT Long Shddow Trail = 3. 720 

Uln Design Speed 
NB Frontage Road = 50 mph 
Lont} Shada.v Trail = 35 mph 

SOIL VALUES 
Resistivity 

Station pH (ohm-cmJ 
110+05 7.5 821 
159+ 15 7.7 1163 

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 THE BEST OF MY KNOWLEDGE AND 
BELIEF. 

AL;vt~ 4 1282 

SIGNATURE REGISTRATION NO. 

HUBBARD ENGINEERING 
1840 S. STAPLEr DR. SUITE/ 137 

MESA, AZ 85204 
ENGINEERING FIRM 

09/10/13 

LENGTH OF PROJECT 

NB Frontage Road 
Sto 116+01.30 to 159+33.07 = 4,331.77' 

Gross & Net Length = 4,331.77' = 0.82 Miles 

/-17 Mile Post 222.80 to 223.73 

GENERAL NOTES 

This Project has been designed using the following Arizona Department of Transportation 
Standard SpeclfiCdtlons and Standard Drawlntjs: 

2008 Stand(Jrd SpeclflctJtlons for Road cmd Bridge Construction, cJnd current 
revlsfons to the same as shown In the Specfal Provisions. 

2012 Construction Standard Drawings, (Jnd current revisions to same. 

A Polley on Geometric Deslgn of Highways and Streets fMSHTOJ 20JJ Edftlon. 

ADOT Roadway Design Section, Roodway Design Guidelines, 2012 Edition. 

The project roadway shd/1 be striped by the contractor In accordance with the current 
edition of the Signing dfld IJtJrkffl(} Sf(JndtJrd DrtJwlngs ru&s Series) (Jf'ld strlplfl(} pttJns, 
Federal Highways Mmlnlstratlon' s Marva/ on Unlform Traffic Control Devices -
2CXJ9 and Arizona Supplements. 

The confr(Jctor sMII retro~e all structures CJnd obstrucflons within the project 
Right- of- Way unless otherwise specified. 

The average project elevation Is 1650 ·• 

Bench markers will be furnished by the State and shd/1 be placed by the contractor: 
Std C-21.20. 

All tapers, radii and dimensions are to front face of curb unless otherwise noted. 

Where only the horizontal location of an exlsflnt} utlllty Ts shown, the location Is approximate. 
Where both the horfzontal and vertical location of an existing utility Is shown. the locatlon 
hds been verified by field survey methods. The contractor shall comply wllh all current Blue 
Stake laws and Section 107.15 of the Spoclflce1tlons. 

For R/W Information not shown, see Right-of-Way Project No. I 017-A-702 TRACS 
No. 017 MA 215 H5/62 OIR. 

Deflneators, object markers and mile post markers shall be removed and reset as required. 

Slope roondlfl(} shd/1 be applied per Std C-02 serfes unless otherwise noted. 

Pavement 11ft thfckness Is noml~l. 

Thfs project Tnctudes slgnlfK) and strlpfng beyond project llmfts. 

IW( OI.TI I 
~ACERICH• ~S\Cii 1P. 841Ch 9/12 

IJI.I. C. Fowler 9112 
ll(I:IEJI R. tlanaman 9/12 

Dibble I :.-::..--- I .. ___ ~':!=-
DESIGN DATA SHEET 

AaJT[ 
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PAUCT NML 

1-17 NORTHBOUND FRONTAGE ROAD 
SONORAN BOULEVARD TO SR 74 _oF_ 



~ 
0 

. 
m 

0 
~ . 

~ 
;;; 

~ 
l5 
z 
0 

'i1 

~ 

To Accompany Change Order No. 

Notes: 
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NB Frontage Rd 
Cst 
t Varies 
1 17' to 

10' /4' i 29' 

PGL 

Pavement Structural 
Section No. 1 

TYPICAL SECTION 
NB Fr ontage Road 

Sta l/6+01.30 to 124+07.05 
Sta 135+98.04 to 154+37.88 

10 ' 

NB Frontage Rd 
Cst 
t 

Pavement Structural 
Section No. 1 

TYPICAL SECTION 
NB Frontage Road 

Sta 124 +07.05 to 135 + 98.04 

NB Frontage Rd 
Cst 
t 

Sawcut & 
Match Existing Varies 

-~ -.:~-"== '== ====== =li,l;;;l 9#~~~~ 

Pavement Structural 
Section No. 1 

() Match Existing Cross Slope 

TYPICAL SECTION 
NB Frontage Road 

Sta 154+37.88 to 159+33.07 

& 

-~ Rock Mulch -~ 
Thickness= 6" 

Exst Ground 

Excavate 6 " I 

Varies 
1. 5 ' to 10' 

Varies 
1.5 · to 10' 

Toe of Slope 
Place Rock Mulch ~,-__ _ 
Thlckness=6 " I - -~~~~~~~~ 
See Gradation Table L._-=~ 

DESIGN GRADATIONS 
FOR ROCK MULCH :...! !2!!__/ "-I 

% PASSING SIEVE SIZE 
See Gradation 
This Sheet This Sheet 

Sta 127+50.00 to 131+44.00 Sta 131+55.00 to 138+00.00 
ROADSIDE FILL SLOPE 

NB Frontage RO<Jd 

100 2 Inch 
50 - 75 

~-

ROADSIDE DITCHES 
NB Frontage Road 

Sta 127+50.00 to 138+00.00 

~ See Edge Treatment Details, VIew A This Sheet 

0 See Edge Treatment Details, VIew 8 This Sheet 

[2] See Channel Plans 

G Maintenance Road, See Detail A 

Roadway Width 

AB (Class 2J 

1 Inch 
10-20 0.5 Inch 

Sta l/6+01.30 to 120+75 .00 

Roadway Width 

AB (Class 2J IT] See Overexcavatlon Limits This Sheet 

0 Sta 122+75.00 to 124+80.00, See Detail L 

[2] Sta 135+64.00 to 136+43.00, See Detail M 

0 Sta 127+50.00 to 138+00.00, See Roadside 

Embankment 

OTten Detail This Sheet 

~-

AS-BUlL T CERT/F/CA T/ON 
I HEREBY CERTIFY THAT THE "RECORD DRAWING" MEASUREMENTS 
AS SHOWN HEREON WERE MAD[ UNDER MY SUPERVISION, OR AS 
NOTED, AND ARE CORRECT TO THE BEST OF MY KNOWLEDGE AND 
BELIEF 

VIEW A 
LOW OR HIGH SIDE 

TYPE D-1 OR 0-3 CURB 

VIEW B 
LOW SIDE 

CONCRETE HALF BARRIER 

EDGE TREATMENT DETAILS 

Pavement Structural 
Section No. 2 

AL ~ ~---~1282 _______ 09/10113 _ 

SIGNATURE REGISTRATION NO. 

HUBBARD ENGINEERING 
1B40 S. STAPL[Y OR. SU/Tfj 137 

MESA, AZ 85204 
ENGINEERING ARM 

OAT[ 
I 

Existing Ground 

- - - - - ~6:u.1!-J ___ _..... 

W#$,&~ o/,@'~ -

!Nerexca.ate 

12

• /"",{@p.c,{@p;/ 4,1 ~~stNlf'<l Grwoo of ~P£ZTEffJ$'Eg;;;f'Zd'fg;;;f'Zd'f~ ----- --- ---- -

ote 2. · I FILL CONDITION 

Total Thickness = 11.5" 

SECTION NO. 1 
CNB FRONT AGE ROAD> 

4 • AB (Class 6J 

Total Thickness = 4" 

SECT ION NO. 2 
(MAINTENANCE ROAD> 

Overexcavate 12" Below 
Bottom of Subqrade. 
See Note 2. 

CUT CONDITION 

OVEREXCAVATION LIMITS 
NB Frontage Road 

Notes: 
1. Payment for Overexcavatlon work 
Is Included In Roadway Excavation. 

2. Backff/1 and compact with suitable 
material that conforms to the requirements 
of Section 202-3.01 of the Standard 
Speclflcatrons. 

ccc cc 

Sta l/6 +00.00 to 159+33.07 

HAllE I DATE 
DESIGN 9/ 12 

DRAIN 9112 

CI£CXlD 9/ 12 

1 l'tlolnlx. AZ ISOlO 
D'bble I :::::':o.-~---
Engineering- , &o2..tsJ.u SJ 

ROUTE PRO.£C T NAWE 

~ACE RICH" 

DESIGN SHEET 
TYPICAL SECT IONS 

FRONTAGE ROAD 

1-1 7 1-17 NORT HBOUND FRONTAGE ROAD 
SONORAN BOULEVARD TO SR 74 _ OF_ 
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Chdnnel 
Cst 
£ 
I 

5' i 5' 

varies 
I ' 

to 17' 

V(!rles 
57' to 79' 

Varies 
12' to 23' 8 

-~--

NB Frontage Rd 
Cst 
£ 
I 43' 

New Metal Handrail 
Detall B 

New Metal Handrail 

-~- ­

Pavement Structural 
Section No. 2 

f TypJ 
Detail 8 
fTypJ 

- -~-

--~­

CHANNEL TYPICAL SECTION 
Sta 9+72.15 to 10+10.59 (Refer to Detall DJ 

Sta 10+10.59 to 11+10.00 
Sta 12+30.00 to 13+69.07 

5' 

0.020:1ft 

AS-BUlL T CERTIF/CA 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 THE BEST OF MY KNOWLEDGE AND 
BELIEF. 
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::JfCiNATURE REGISTRATION NO. DATE 
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HUBBARD ENGINEERING ~ 
1840 S. STAPLEY OR. SUITE/ 137 ~ 

MESA, Al 135204 
ENGINEERING FIRM 

CHANNEL TYPICAL SECTION 
Sta 13+69.01 to 20+80,35 

Chrlnnet 
Cst 
f 

3.25' --..__ ! r 3.25' 

-----~ -- - --r- -- --+---+-- - - ~ - - ---r---~--- -­
i 

Pipe lnstal/atlon 
Std C-13.15 

New Metal Handrail 

-~-­

Pavement Structural 
Section No. 2 CULVERT TYPICAL SECTION 

StCJ 20+80.35 to 21+79.73 
Detail 8 
fTypJ 

--~-

- -~­

CHANNEL TYPICAL SECTION 
Sta 11+10.00 to 11+80.00 

Chdnnel 
Cst V 1 

New Reinforced Concrete 
Cantilever Retaining Wall 
See Detail F 

£ ares 
1 57 ' to 59' 

5 ' : : 16' I 12· ~~ 
[ / ' I ~ f I l -~ - ~ n Mn,.., "' 4>!--- -...... -- :"' 

<lT i 
PGL 

New MetCII HCindrCIII 
Detail 8 

0.020:1ft 

-~- ­

Pavement Str uctural 
Section No. 2 

fTypJ 

CHANNEL TYPICAL SECTION 
Sta 1/+80.00 to 12+30.00 

Overexcavate 12 " Below Bottom 
of Channel and Maintenance Road. 
See Note 2. 

11-/ , 
CUT CONDITION yp 

OVEREXCAVA TION LIMITS 
Channel 

Sta 9+72.15 to 20+80.35 

DATE 
IISIIJI 9/12 

Nofesr IJU. 9112 
ot:am 9/12 

Dibble I :."::.---In__.... ~~=-

I. Payment for Orerexcavatlon work 
Ts Tncluded fn Drainage Excavation. 

rwr• PRo..£Cr NMIE 

-~- - l 'il) 

ILJ 
I 

-~- - 1 

P<JVement Structur"l 
Section No. 2 

0 Maintenance Road, See Detail A 

0 See Overexcavatlon Limits This Sheet 

NOTES 

() Bottom of channel Is 5.5' from the 
top of channel at the Channel est £, 

Storm Drain stationing Is al()()(j the 
centerline of the twin storm drain 
plpes and along the horizontal axfs. 

For reinforcement and details 
of the concrete channel. refer 
to Details D. E and F. 

~ACE RICH• 

DESIGN SHEET 
TYPICAL SECTIONS 

CHANNEL & CULVERT 2. BCJckf/11 and qynpact with suitable 
fTiiJferlal thdt conforms to the requlrements 
of Section 202-3.01 of the Standard 
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Dir-ection of 
Stcltlonlng 

TWO -WAY ROADWAY 
Begin End ...... - ....... 
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<=:> ............. 
Beorn End 

Dir-ection of 
Stcltlonlng 

ONE-WAY ROADWAY 
Begin End . . . . . . . . . ... 

¢:> 

--.-. •.. ?' ..... 
Beotn End 

Dir-ection of 
Stcltlonlng 

ONE-WAY ROADWAY WITH STRUCTURE 
Begin End Beotnt End .. . . . . . . . . . . 

I ~ 'II 'II 
r • • • • • • • • • • • • 

Beotn End Beotn+ End 

I SI£ET I TOT ... I 
NO. SH£ETS AS EIJILT I 

l s 1 68 1 I 

r LOCATION <> BARRIER I I TRANSITION I END TREATMENT I 
i; 
3 g 

~ 
,r 

.... § C' .... -.: 
._tJ i; 
"'~ 

,...() .... ~ 
~ + 

.... f !..0 
'lJ(j ~ 

~;:J' 

116+03 11001 

~11123+77 1101 I 
z 
;;: 

I I I 

I I I 

REMARKS 

I I I X I 20.0 
Begin 

End X 

X 
I I I I I X 11226.6 

Begin 

End X 

Begin 

End 
Begin 

~I I II II I I II II I II I I II II II I I I I I I I l·:~~nll II II II I I II I II II II I II I I 
.:, 
~ 

THE ZEROS TN PARENTHESES <0.01 INDICATE THE 
DIMENSIONAL PRECISION FOR THAT COLUMN 

J.. THE LENGTH OF NESTED W-BEAiol IS FOR TYPES 2 OR J 137.5'1. 
DETERioiiNATION OF TYPE <1, 2 or- Jl TO USE IS MADE IN THE 
FIELD. THE PAY QUANTITY IS THE LENGTH INSTALLED PER STD. 
C-10.06 <25.0' or- 37.5'l. 

fj. SPECIFY CUTTER WIDTH UNDER 'REMARKS ' 

+ BEGIN STATION AFTER BRIDGE TRANSiliON 

Q SEE BRIDGE SHEETS FOR OET AILS AND QUANTITIES 

• LENGTH IS FROM LENGTH OF NEED ILONl POINT TO LON 
POINT. ACTUAL SEGMENT LENGTH VARIES DEPENDING 
ON TERMINAL TYPE. SEE SPECIAL PROVISIONS. 

End 

Begin 

End 

Begin 

End 

Begin 

End 

Begin 

End 
Begin 

End 

Begin 

End 

J:iiiJ ALLOWABLE END TREATMENT OPTIONS ARE INDICATED WITH THE NUMBER 'I' 
IN THE SPACE. BLANK SPACES ARE NOT VIABLE ALTERNATIVES. 

• ARRAY TYPE AND ANGLE IS NOTED UNDER 'REMARKS' 

(] NOT£, FOR AS- BUll T PREPARATION - CIRCLE END TREATMENT INSTALLED 

J:\2ill2\111Zil4 Mnc.,.lch NBCC\CAIJ\U5TN\h! Z"'4"bill.dgn 

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 KNO WLEDGE AND 
BELIEF. 
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Sta 116+23.00 to 122+76.67 Rt 

DESCRIPTION 1°1 CURB 
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100 

I I - CURB & GUTTER I 

0. 

655.9 
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,fD 
~ ~ 

"'>'':n' 
<:)0 

d 0 

1--.~b 

Lin F t <0.0> 
. 

,fD 

~"'" c0 
.,._rtJ~ 
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I SI£ET I TOT ... I 
NO. SHtET$ AS BUILT I 

I 6 I 68 I I 

SIDEWALK I 

REMARKS I 
Gutter Width = 2.5' 

98.4 

~~~ StB 
10

+
36

•
39 

to 
11

+
08

•
60 

Rt 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 101 

102 48.6 Sta 10+26.82 to 10+75.00 L t ~ 
;;: 

Sta 10+ 75.00 to 10+95.00 L t 103 20.0 

;ftB 10+95.00 to 11+01.12 Lt I I I I I I I I I~ I I I I I I I I I ~I I I H-------4 I I 104 6.1 

~ 

'!~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
Sta 136+00.00 to 136+23.00 Rt 106 23.0 Gutter Width = 2.5' 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
Sta 136+23.00 t o 136+43.00 Rt 107 20.0 Gutter Width = 2.5' 

Sta 136+43.00 t o 159+33.07 Rt 108 2278.3 Gutter Width = 2.5' 

Sta 115+99.83 to 154+36.71 Lt 200 2 3837.0 Gutter Width = 2.5' 

Sta 10+13.24 to 11+04.86 Rt 300 218 231.0 

·AS-BUlL T CERTIFICATION 
I HEREBY CERTIFY THAT THE "RECORD DRAWING" MEASUREMENTS 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~¥~~~~~~¥~~~~F~~~¥~~~~~~~~~~~F~¥~~~~~~F~¥~~~~¥~~~~F~~~~F~~~~~~~~~~~~¥~~~~¥~~~~¥~~~~F~~F~ AS SHOWN HEREON WERE MADE UNDER MY SUPERVISION, OR AS 
o f' NOTED, AND ARE CORRECT TO THE BEST OF MY KNOWLEDGE AND 

BELIEF. 
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(] MEDIAN NOSE TAPERS ARE NOT PAID FOR SEPARATELY, WILL BE INCLUDED 
IN CONCRETE MEDIAN PAVING QUANTITIES AND BID ITEM. 
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To Accompany Change Order No. 
NOTE: NOTE: 

NOTE: N c CSP - CORRUGATED STEEL PIPE 

~ Nl 
~ ;;;: :::: 
~ ~ ~ 
0 N' 

THE ZEROS IN PARENTHESES tO, 0 .0 & 0.000> INDICATE 

THE DIMENSIONAL PRECISION FOR THAT COLUMN 

FOR PIPE CULVERT PLACEMENT SEE 

STANDARD DRAWINGS C-13.10 AND C-13.15 

PIPE OPTIONS SELECTED ARE THOSE REQUIRED TO R H 
MEET MINIMUM SERVICE LIFE. C D 
ALLOWABLE PIPE OPTIONS ARE INDICATED WITH THE N I p 

- CORRUGATED ALUMINUM PIPE 
- REINFORCED CONCRETE PIPE 

AS BUIL T J CAP 
RCP I 1 I 68 I NRCP - NON-REINFORCED CONCRETE PIPE I 

;;;~ 

LETTER 'X' IN THE SPACE. BLANK SPACES ARE NOT R p E 
ALLOWABLE ALTERNATES. C C p 

CSP I CAP I RCP p p p END TREATMENT I QUANTITIES DESCRIPTION 

NRCIPCP - NON-REINFORCED CAST - IN-PLACE CONCRETE PIPE 
CHDPEPP - CORRUGATED HIGH-DENSITY POLYETHYLENE PLASTIC PIPE 

I 
I I z ln. 

I 
I In / .. .. / Ft .,! Degree j I ln. ,I ,co ~ tl~g ,I ~ I j I Catch Basin, Manhole, 

Headwall & Junction Structure 
/ Cubic Yard / 
~ J I 
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~ Ill cf 
~ ~ 
~ ..._'0 
!!; v, 

~ Sta 115+98, 13. 70' RT 
0' 

~ Sta 118+20, 14.50' RT 

I~ 

Sta 120+51, 16.46' RT 

I Sta 120+50, 23.10' L T 

I St~ 10+ 73, 28.50' L T 

15-ta 10+55, 28.50' _RT 

I St~ 123+ 75, 30.50' RT 

I Sta 124+85, 16.50' RT 

I St~ 124+85, 21 .20' L T 

[Sta 131+50, -16.50' RT 

St~ 131+50, 24.20' L T 

I Sta 136+ II, 18.88' RT 

~~ ~~ St~ 136+ 15, 14.50' RT 

~a 140+30, 22.50' RT 

I Sta 140+ 30_._ 45.00' L T 

I Sta 144+66, 18.84' RT 

1 ~1 1 Sta 144+ 70, 14.50' RT 

ISta 147+09, 22.50' RT 

lst~ 147+89, 26.32' L T 

I Sta 149+85, 14.50' RT 

I Sta 153+ 10, 18.00' L T 

[g[l Sta I55+63, _2_2._59'_ R_T_ 

f!!J st~ 155+81, 33.70' RT 
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....... 
8 Sta 
....... 
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FILL HEIGHT RANGE TABLE <F t .l 

& 

RANGE NO. 12 
> FILL 70 

~ ~ HEIGHT CFt.l I< I 3 I 5 I 8 I 11 I 15 I 20 I 25 I 30 I 40 I 55 I 70 I 90 
Q SHOULD FIELD CONDITIONS VARY FROM THE RANGE INDICATED, CONTAC T DES IGN 

FOR RE-EVALUA TION OF PIPE DESIGN REQUIREMENTS. 

1:ii1 PIPE CORRUGATION 

A 2¥3xY2 D 6x2 
B 3xl 3xl 

E or 
C 9x2 Y2 9x2 Y2 

Ill 3 

JII!I 
11113 
_lll j_}_ 

II 1 1 

II 1 1 

II I 2 

Ill I 3 

Ill I 3 

111 I 3 

II 

II I 1 

II 1 1 

_li___U_ 
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II I 1 

II 1 1 

II 1 1 

111 I 3 

II I 1 

II 1 1 

II l l 

Ill I 2 I 3 

IV 

IV 

4 / J / <::"JJ 
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L Ft . I Grate I 
I I I Ft. § 

---t 
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0' 
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~ I ~ REMARKS 

"/:: 0 0 
"' 0 0 

,...,c-c. I . q ·;q 
~ ~ ~ ~ 9.0 

" I " " ":>; 

II' 4.5 

C-15.20 s 5.0 3.5 

C- 15.20 s 4.8 3.5 

C-15.80 s 3.9 

Pl569- l s & 5.0 17.0 

Pl569-l D ( 5.0 ) 0.0 

48 C- 18.10 6.4 

C-15.92 s 4.0 10 I~& 

C-15.80 s 4.0 < 

C-15.92 s It\ 4.9 10 15 

C-15.80 s ~ 4.0 I) 
C-13.80 It\ 

C-15.20 s ( 7.5 1) 7.5 

48 C-18.10 & 5.3 

C-15.80 s \ 3.0 1/ 

C-13.80 It\ 

C-15.20 s t 6.7 1~ 7 . 5 1 l 
48 C-18.10 6.9 

~ ~ & 1 
C-15.20 s ( 5.6 <11.5 

48 C-18.10 & 6.5 
' 

48 C-18.10 ( 6.8 > 
C-15.80 4.0 

06.30-

48 C-18.10 ( 12.5 .&:, 

C- 13.80 

AS-BUlL T CERTIF/CA T/ON 
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. 
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20 

~ 

l 
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I 
1 14.0 

I 14.0 

164+-:e&O. 55AB 

1 24.5 

1 27.5 

I ( 21.0 I)& 

164~3.93AB 

1 71 21.0 15 

164&:eS8. 7 lAB 

1 18.0 

~ 1655.~_86AB 

l l 1 l iB.Ol 

1 1 T T 
1 22.0 

166~4.90AB 
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DESIGN 
DRAIN 
Ct£CX[D 

HAllE 
A. Cox 

C. Fowler 
R. Honsm~n 

DITE 

1

4/ ll 

4 /\ 3 
4/ll 

Dibble I ~E~t::-orn. 
Engineering- , 60l.tn.u ss 

ROUTE PRO.ECT NAWE 

I I I Tie into existing CBI97 - Detail H 

& 
-

> COP CB Type M-1 - 17' Wing 

COP CB Type M-2 - C2>10' Wing 

Outlet St a 9+20 Det ail H 

> Outlet Sta 10+13 Detail I 

> Outlet St a 16+ 76 Detail I 

Outlet into MH308 

See Detail C 

&d Grate 1' Below Gre~de, Apron at 4:1 

l l =l See Dete~il C 

T T 1 Tie into exist 24' culvert upstrm 

Tie into exist 24' culvert upstrm 

Rotate CB for 22.5Deg pipe angle 

& 

-~ 3 pipes, Outlet Sta 10+ 36; Detail 

Two pipe culvert 

Two pipe culvert 
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To Accompany Change Order No. 
NOTE: 
THE ZEROS IN PARENTHESES 10, 0.0 & 0.000> INDICATE 

THE DIMENSIONAL PRECISION FOR THAT COLUMN 

NOTE: 
FOR PIPE CULVERT PLACEI.IENT SEE 
STANDARD DRAWINGS C-13.10 AND C- 13.15 

~m N 
PIPE OPTIONS SELECTED ARE THOSE REQUIRED TO R 
MEET MINIMUM SERVICE LIFE. C 
ALLOWABLE PIPE OPTIONS ARE INDICATED WITH THE N I 
LETTER 'X' IN THE SPACE. BLANK SPACES ARE NOT R p 
ALLOWABLE ALTERNATES. C C 

c 
H 
D 
p 
E 
p 

DESCRIPTION CSP CAP RCP P P p 

/ ln. ,1 ln. ,!Ft.,! De<;~reej / ln. ,/ ,co~tl~ <;l ,I ~ I I I 

..._0 

& 
.§' 
~ 

rk 
§ 

.... 

~ 
§ 

qf 
~ 

0 ~ «. 
c:o, 

§ 0b ... 6' 
" (.0 ... 

§ I /;; 
(t 

oc: 0 
~ ~ 

<f 
0' (.:::i 
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Sta 21+37.19, 3.25' RT 306 

Sta 21+14.66 3.25' RT Li. 307 

Sto 21+22.16, 3.25' L T 308 
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5.5 

5.5 

5.5 
lt 4B IC-16.10 1 

IC-13.80 

CSP - CORRUGATED STEEL PIPE 
CAP - CORRUGATED ALUMINUM PIPE 
RCP - REINFORCED CONCRETE PIPE 
NRCP - NON-REINFORCED CONCRETE PIPE 

NRCIPCP - NON-REINFORCED CAST - IN-PLACE CONCRETE PIPE 

CHOPEPP - CORRUGATED HIGH-DENSITY POLYETHYLENE PLASTIC PIPE 

END TREATMENT 
Catch Basin, Manhole, 

Headwall & Junction Structure 
Ft, 

I St£ET I TOTAL 
~SHEETS 
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$ REMARKS 

Detail 0 

Two pipe culvert 

Two pipe culvert 

AS BUILT 

[Sta 21+37.19, 3.25' L Tj 309 3 54 IB IV 5.5 lSee Detail 0 
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FILL HEIGHT RANGE TABLE <Ft.l 
RANGE NO. I 2 3 4 5 6 7 B 9 10 11 

> 

~~ ~ 
iii 

FILL I> I 3 5 B II 15 20 25 30 40 55 
HEIGHT eFt.> 1 s 3 5 B II 15 20 25 30 40 55 70 

,. SHOLLD FIELD CONDITIONS VARY FROM THE RANGE INDICATED, CON TAC T DES IGN 
FOR RE-EVALUA TION OF PIPE DESIGN REQUIREMENTS. 

12 
70 
90 

~ PIPE CORRUGATION 

A I 29'3xY2I D I 6x2 
jxl B I_ 3_x_I 

~Y2 
E I or 

9x2Y2 
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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. 
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All Stations and Offsets are referenced from the channel Cst f. 
TC 
FL 
G 

Top of Channel 
Flow Line 
Ground 
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Grind Sroooth 
(TypJ 

1~ • Dl~ Std 
Pipe RaTts fTypJ 

R=l' -0" (TypJ 

Cope Ends Prfor 
to W91dlng fTypJ 

Handrail Post 

~ ·x 4" x 5" 
ASTM A36, Plate 

Typ 

~· X 6 " 
Headed Studs 
r2 Each PtateJ 

8 ' -o· Max Spocfng 
1' 

or AI Angle Point I r 
I" Typ/CiJI I/ 

ELEVATION 
NTS 

Top of Wall 

B 17 ( Typ 

. 
t\J 

I -.... 

"I r 
\.0 t\J 

I I 

IT) ..... . 
t\J 

I 

:... 

Post Mounting fTypJ 
See Details This Sheet 

Handrail Post 

~· X 4" X 5" 
ASTU AJ61 Plate 

4- ~ · xs · 
Expansion Bolts 
In Shrink - Proof Epoxy 

One End Tapered 
to Allow Expcmslon 
of RaT!Ings fLocated 
Every 50 ' MaxJ fTypJ 

1~' Dfa Sfd 
Pipe Post fTypJ 

Top of WCIII 

Grout Under Plate 
As Required (Max ~ • J 

Top of Wall 

MOUNTING DETAIL OPTION 1 
ANCHOR PLATE DETAIL 

MOUNTING DETAIL OPTION 2 
EXPANSION BOLT DETAIL 

NTS 

NOTES: 

I . All w91dlng shall be In CJCcordance with the American W91dlng Society 
(AWSJ D/.1 using E70xx Electrodes. 

2 . Posts shall be Installed vertically. Raflfngs shall be Installed so that 
they CJre porCJI/el to the top of WCIII. 

3. Post and Ralls shall be 1 ~ • Diameter schedule 40 Hot- Dipped Galvan! zed 
Steel Pipe ASTU A53, Grade A (2.72 11 /LF. 1.9 ' O.D.J. Galvanizing shall 
be done In Accordance wlth AIXJT SpeclflcCJtlon Section 604-3-05 . 

4. Color shall be Approved by the Engineer. Paint Shall Comply with AIXJT 
Specification Section 6/0-3.05 and Section 1002. Unless Speclflcally Appr011ed 
Otherwise by the Engineer. 

NTS 

DETAIL 
HANDRAIL 

B 
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IT)~ 
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~1::1 
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col Catch Basfn Type 3 
Sfd C- 15.20 

1 I 
I I 
I I 
I I 

36" Pipe 
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_j 
-,-0--- -------------~"'-------------------"l-

v ~ t= i--=---~-=---~~--~-=---~----~-=---~-::..--~-;;)-::..t= I 

8" =--
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0 v 

co.J 
PLAN 

. ' . R H.:· . . . • · .. . :, . . . . . . · . . · 
... . .. " .• , . . t . 

t 
. . . . . . :- . . . . :: . _ .... : 

1\ 
.. •4 Bars 

.J 'I . • 18' O.C. Ecteh WcJY 
2' - /1~ " -~ . 

:f l· 11.' 
11 !II 3 " Ctr 

:i~ -~r:w_ 36 ' Pfpe 

t tr I 
I I 

v !/ 
I 

lo 

:~ AS-BUlL : 
I 

I HEREBY 
I AS SHOWA 
I NOT£0, AA 

BELIEF. 

CERTIFICATION 
CERTIFY THAT THE "RECORD DRAWING" MEASUREMENTS 
' HERE:ON WERE MAD£ UNDER MY SUPERVISION, OR AS 
'0 ARE CORRECT TO THE BEST OF MY KNOWLEDGE AND 
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'E REGISTRAnON NO. DATE to UCifch Opening 1 

SECTION A-A 

f 
Catch Basin Sump & Pipe 

.. ,, r\.---r.-:-r •4 Bars 

HUBBARD ENGINEERING 
1840SsTAPLEYOR. SUITE/ 137 

MESA. Al 85204 
ENGINEERING FIRM 

8" I8" O.C. Ecteh Way 

. 
0'1 

NOTES: 

1. Reinforcement for non-modified C- 15.20 
not shown for clarity • 

2. Refer to Std C-15.20 for reinforcement. 
notes and dimensions not shown. 

36" Pfpe 
3. ()t = 8" Sawcut to Match Openfng 

lrNert Etevatfon 
Per Storm Drain Profile c DETAIL 

SECTI ON B-8 CATCH BASIN TYPE 3 
STD C-15.20 MODIFIED 

IWl I Ool.li 
11:5101 9112 

~- 9112 
D£[1[J) 9112 

Dibble I :.-::.--­.. ___. ~~=-
RDJTE I Pfto.RT MME 

~ACERICH• 

DETAIL SHEET 
DETAILS B & C 
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// New Handrail fTypJ 
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AS-BUlL T CERTIFICATION 
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. 
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SIGNATURE REGISTRATION NO. DATE 

HUBBARD ENGINEERING 
1840 5. STAPLEY OR. SUITE/ 137 ~ 

MESA, AZ 85204 
ENGINEERING FIRM 

GENERAL NOTES: 

Construction Specification - Arizona Department of 
Transport(Jflon St(Jnd(Jrd Speclf/C(Jtlons for ROCJd 
and Bridge Construction. latest Edition. 

UalntJnonoe\ Access Road 
- ~taii·A '6" LaP, 

• • I 

Design Speclflcatrons - MSHTO LRFD Bridge Design 
Speclf/C(Jt/ons, 5th Edltfon 2010. 

LOiJdlng Class - HL- 93. 

Design: 

5' -o· 

. - 12" ! -l 
~ 
L... 

g• 

Concrete 
Channel 

•4 (I 12" 
£TypJ 

•4 (I 

fTypJ 

fUin.J WiJ/1 

ALTERNATE CONSTRUCTION 
JOINT DETAIL 

Channel 
Cst CL 

VtJfJes 
I 

5' -o· Sta 10+10.59 to 1!+80.00 
/6 ' -o· SttJ 1/+BO.ao to 12+30.0 
5 ' -o· Sta 12+30.00 to 13+69.0 

~ i ~ u i 
(j i 

i 
191 . 
\0 

I I 

WtJII Thickness ,. -o· rTypJ 

3" Dla Drain Pipe 
11 10' ctrs. 
slope v2· 
per foot £TypJ 

Profile Grade Line 

2/, s l!lf!!!_ 

Q~~~ ~ '-
.~--.. ,..., .... 

SECTION A-A 
CONCRETE CHANNEL TYPICAL SECTION 

Sta 10+ 10.59 to IJ +69.07 

Sofl weight = 120 p.c.f. 

All Concrete shall be Class ·s· (f ' c = 3,000 psiJ. 

Reinforcing steel shall conform to ASTU 
Spec!flcatton ~15. All reinforcing shall be 
furnished iJS Grade 60. 

All bends and hooks shall meet the requirements of 
MSHTO LRFD Article 5.10. All bend dimensions 
for relnforclf)() steel shall be out-to-out of 
bars. All placement dimensions for reinforcing 
steel shall be to center of bars unless 
noted otherwise. 

All reinforcing steel shall have 2 Inch clear cover 
unless noted otherwise. 

Chamfer iJII exposed corners 3/4. unle.ss noted otherwise. 

COITI{Xlct blJCkflll for footing and wing bCise minimum 
95 percent of ASTU 0698 maximum dry density. 

All structures shall have formed Construction joints 
In the WCIIIS (opt/(}(ICJ/ In floor SI(Jb) (Jnd S{J(!Ced 
not more than 30' -o· apart or as shown 
In Project Plans. Joints shall be perpendicular 

~-~--see 
varle511 A 

oeta 

to the centerline of the structure. Reinforcing steel 
shllll project 1' -6" thru the joint. The joint s!MII 
be made with a 1/4" plywood bulkhead whfch shall 
be left In place or the alteroote joint detail 

IISIQI 
IJUW 
O(CIEJ) 

shown this sheet may be used. 

Dimensions shall not be scaled from drawings • 

Pay Item quantities of concrete and reinforcing steel 
Include "" I(Jbor (Jnd fT){Jferlals for W(JI/s. 
footing. headwalls, aprons, edge beam and cutoff wall. 

LEGEND 
TOW Top of Wall 

~ 

P. 841cn 
C. fowler 
R. H~nsm~n 

DATI 
9112 
9/12 
9/12 

DETAIL D 
CHANNEL/RCBC TRANSITION 

SHEET 1 of 2 

~ACERICH• 
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Exist/{}(} Culvert Floor New Coonnel Floor 

Handrail Post 

TOW /643.fJ9 .0JAB TOW /643.fJ9. 02AB 
TOW 1642.-H- .OJAB J' -o· 

4- 118 (I 

'8 rcontJ 8• 

Remove Top Slab ~ SalvcJr;e Exist!{}(} 

oncre e o orm ew lrl C t t F N , Rebar This Ar~-

Het~dw611 and Let~ve -: 
Rebar. See Note ~ CCJ 

+ "C 
~ 

~ • Bituminous 
Joint Filler 

t~~~~~~~~~~----- -------------_1~ ;, : t: \ :\ ;' ,1 : I 

New Handrafl fTypJ 
See Detail B 

--~­

Contlruous 
Geocomtx;slte 
Wall Drain 

•4 • 12" fTypJ 

t~ ~ 116 •12" 
'5 (TypJ 
ll, -

J'-0" 

114 II 12" 

1 12· 

SECTION B-B 
HEADWALL AND CUTOFF 

WALL SECTION 

"4 (J 

fTypJ 

NTS 

~ 12. iL 
9" 

Varies 

Concrete Channel 
114 • 12" 
(TypJ 

•4 (I 12" 
(TypJ 

New Concrete 
Channel Floor 

Channel 
Cst CL 

(jj 
1-i 

~ ~! 
lrl -· ~ ~i 
p..,; ~i 
~ Uj ...... 
~ ~! 
II)~· 

lfl• 
1!11 •I 

0· - .... , 
~ ~i ...... 
"-
~ 

~II) 
'-- e 
~ 

~ 
10 
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Varies 

Wall Thickness r -o· rTypJ 

Profile Grade Line 

27. Slope 

J" DTCJ DrCJin Pipe 
• 10' ctrs. 
Slope ~ • 
per foot rTypJ 

~ 01"' . ....... 
"'1'-

. 
~ 

• I~ 
!.OJ-

'-

SECTION D-D 
CONCRETE CHANNEL VARYING SECTION 

Sta 9+72.15 to /0+ 10.59 

.. -
-' 

•sxB' -o· 11 12• 
As Shown 

rn• -n• \ 
n~l!onal :\ • I LL 1o· -o· 

•6x12" 
~.onstr. Jt • .... , tTvpJ 

1. Anchor Lugs Shall be Cast In Precof!V)iJcted Embankment or Cast In Forms and Soli 
Compc~Cted to Embankment Requirements Around Lugs Prior to Cast!{}(} the Anchor SICJb. 

2. Anchor Slab Shall be Built Prior to Concrete Channel 

-~--

NEW HEADWALL NOTE 
1. Contr(JCtor Shall Take all Necessary Measures to Protect the Relnforcl{}(} Which Is 
to Remain After the Removal of Top Slab. 

2. All Exlstlnq Reinforcing that Is to be Incorporated Into the New Work Shall be 
Protected and Free of All Loose and Deleterious Materials Prior to the Placement of 
the New Concrete. 

J. For New Concrete Bonded to Existing Concrete. the Exlstlng SurfCJce Shall be 
Bush-Hammered to r1 Rot!Jlh Finish of ADoroxlmately 1/4" /J.mp{!fude, Shall be Cleaned 
and an Approved EpoJJY Efondlng Ar;ent Snail be apPlied Prior to PllJCI{}(} Concrete In 
kcordance with the Recommendations of the Approved Manufacturer. 

4. Detalls of the Epoxy System Shall be Submitted to the Ellf)Tneer for Approval 

Prior to /nstol/61/an. D ET AIl D 
IIAIII. DATE 

!ESDI P. Bolch 9/12 
[JIA. C. Fowler 9/12 

IX[I[JJ I R. H"nsm"n I '1112 
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SHEET 2 of 2 

~ACE RICH• 

DETAIL SHEET 
DEA!L D 

1-17 l-17 NORTHBOUND FRONTAGE ROAD 
SONORAN BOULEVARD TO SR 74 _oF_ 



~ 

:'1 

~ 
~ 

i 
~ 

~ z 
;;: 

~ 

~ 

~ 

N 

Sta 20+80.35 AB 
/nv = /638.~ .85AB 

9.00AB 
TOW 16~ 

r--
0 A8.74 

TOW 1645.§8 

AB. 34 TOW 1644. B 

Channel 
Cst f 

PLAN 

TOW 1648.~ .98AB 

~ 
0 

TOW 1645.58 .73AB 

~ 

~W 1644.B.36AB 

TOW 1648.R. 70AB 

New Handrail (TypJ 
See Detail B 

Continuous 
Geocomposfte 
Wall Drain 

16 ' -6" 

New Handrail fTypJ 
See DefaT! 8 

Varies f5 ' to 7' J 

' ·-· - 12" ~ 
~L 

9 ' 

Concrete Channel 

•4 m 12" 

Channel 
Cst CL 

I 
10 . 
""l 101 

• ""l' 
0 ,I 
"- o · 
~ ~I 
0 ~i 
l\1 o. 
II) l\1! 
Vl ~I 

II) ' 
19 ! 

191 
Lo • i 

• ""l· 
10 COl 

~1.0 
~~ ::... 

16. -6" 

Varlesrs· tol'J 

Wall Thickness 
I ' -o· fT' 

fTypJ 

Profile Grade LTne 

2% Sf~ 

'-. 

Lil~ . ~-.. 
""l'"" 

. 
~ 

-.. • I~ ~~ 
'-

SECTION B-B 
CONCRETE CHANNEL VARYING SECTION 

Sta 13+69.07 to 20+80.35 

IISI!Jt 
IJ!AIII 
OECIID 

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 
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1. For Section A-A See Detail D fSheet I of 2J 

2 . For Section c-c and D-D See Detail E fSheet 2 of 2J 

3. For Typical Slope Pavlnq See Detail E fSheet 2 of 2J 
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P. B~lch 

C. Fowler 
A. H~n.sman 

DATE 
9/12 
91\2 
9/12 

LEGEND 

E!ev<Jflon 
Per Plan 

TOW Top of Wall 

DETAIL E 
CHANNEL/PIPE HEADWALL 

SHEET I of 2 

~ACERICH• 
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Handrail Post 

£lev 1648.73 AB 

TOW /644.~.35A8 

Sta 20+70.35A8 
Inv = 163a.~ .78A8 

TOW 1645.58-. 74A8 

New Concrete 
Bottom of Channel 

Channel 
Reinforcement 

SECTION C-C 
CHANNEL TRANSITION 

TO DOUBLE 54" RGRCP 
NTS 

9' 

~ • Bituminous 
Joint Filler 

Elevation per Profile 

TYPICAL 
SLOPE PAVING 

Slope 
Paving 

1' -a· 

6 ' -a· 

Elevation per Profile 

4-•4 
As Shown 

. 
0 

l'.l 

Elev 1648.~ .97A8 

4' -a~. 

16' -o· 

:t6' -7" 

C~nnet · 
est £ 

. . 

RGRCP 
est £ fTypJ 

4' -a~· 

. :t3'-3~· • ! . :t3'-J~· : 

1;­
!.:.. 

3 Mdlt/()f)d/ • 8 's f2 Uatsl 
of Reinforcing Between the 
2-RGRCP As Shown fTypJ 

~--,---r-~+--~---r-

: : : :: : : 

r-~~-
D 

4 Addft/()f)d/ •a· s r2 llatsJ 
of Reinforcing Around Each 
RGRCP As Shown fTypJ 

Channel Reinforcement 
Per Section 8-8 
TrTm as Necessary to 
Avoid Conflict with RGRCP 

SECTION D~D 
HEADWALL 

DOUBLE 54" RGRCP 
NTS 

AS-BUlL T CERTIF/CA TION 
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I HEREBY CERTIFY THAT THE "RECORD DRAWING" MEASUREMENTS 
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BELIEF. 
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New Hllndr(!l/ 
See Defllfl B 

L 
New ReTnforced Concrete 
Cllntllever Reflllnlng Wll/1 
Std SD-7.01 

}-- Channel 
Cst f 

)--
Ulllntenance Access Rood 
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New Handrail rTypJ 
See Defllll 8 

Channel 
Cst CL 

I \ 
1: 5' o· vi 5'-o· .I 

- -~---z..-

•4 r~ 12" (TypJ 

Continuous 
Geocomposlte 
WcJII Drain 

:;:::~-----~ 
:t: •6 - (J 12" 
~ rTypJ 

J ' -0 " 

v ... 12" ~t-
\ 

(TypJ :t: 

l ~ g• 

Concrete 
Channel 

·~ (TypJ 

~ _1 

•4 (I 12" . 
l\1 

rTypJ -. 

r 1 ~ 

I 
I 

ll! 
~ I 
u 
(j 

11!1 . 
\0 

I 

1.0 

Wall Thickness 
I' =0" fTypJ 

J" Dl(! Drain Pipe 
11 10' ctrs. 
Slope ~ • 
per foot fTypJ 

2'7. Slope 

... 
(3 1 ~ 
• 1-
lr)'-

\ 
1~ 

u ~ .!:::1~ 
• 1-
\0'-

SECTION A-A 

f-- l/2" Bltumlrws 
Joint Flller fTypJ 

V •4 (# 12" 
(TypJ 

~ 2XS!ope 

y 

-\·4 (J 12" 
fTypJ 

CONCRETE MAINTENANCE RAMP TYPICAL SECTION 
Stll 11+10.00 to 11+80.00 

-
1.0 
lt"i 
~ 

0 

~ 
~ 

1 
I 

~~ ~~~ ......... 

I 

/__ 
Maintenance Access Road 
See Detail A GENERAL NOTES: 

l 
/ 
l 

NOTE: N/A = BURIED AT TIME OF SURVEY. 

AS-BUlL T CERTIFICA T!ON 
I HtKtt:Jr CtKIIFY THAT TH£ "RECORD DRAWING" MEASUREMENTS 
AS SHOWN HEREON WERE MAD£ UNDER MY SUPERVISION, OR AS 
NOTED, AND ARE CORRECT TO TH£ BEST OF MY KNOWLEDGE AND 
BELIEF. 

New Reinforced Concrete 
Cantilever Retaining WCJII 
Std SD-7.01 

AL""~ 41282 09! 10/13 

S!GNA!Ufft R£GISTRAnDN NO. DATF 
HUBBARD £NCINETRINC ~~ v ·w Per PJ•n Ab""' 

fiiw 5. STAPLEY DR. SUIT£/lJl ~ 
MESA, AZ 85204 

£NCIN££RINC FIRM 

J 

DETAIL F 
CHANNEL MAINTENANCE RAMP 

11501 P. B~lc:.- ~~ (\\. MACERICH• 
IJ!l• C. Fowler 9/IZ \.'" ~ 
Q(CIEJ) R. HI!!O.Smt!n 9112 

Dibble I :.-::;;.--­.__... ~~=-
DETAIL SHEET 

DETAIL F 
-L----------------------~ IIWT[ 
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ROiJdway Width 

2' -6" PiJVement Width 
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Batter 

Type D-J 
See General Note 2 

CURB & GUTTER 
TYPE D-1 & D-3 

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. 
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SIGNATURE REGISTRAnON NO. 

HUBBARD ENGINEERING ~ 
-1840 S. STAPLEY DR. SUITE/ 137 ~ 

MESA, AZ 85204 
ENGINEERING FIRM 

Curb & Gutter 
Gutter Depression 
Type d (fnJ 

D-1 ]* 
D-J N/A 

1., • R 

I> t> 

Y2 • Preformed ExtxJnslon 
Joint Material 

RIJ 

8~· ~ Roadway Width 

2' -6" 

I 
I' -7~. 

Ptr~ement Width 

E: 

~~~ 
~ 

~ • Batter 

ROLL CURB & GUTTER 
MODIFIED MAG STD DET 220-1, TYPE C 

EXPANSION JOINT DETAIL 

Curb & Gutter 
MAG Std Def 220-/, Type A 
Gutter Width = /' -6 • 

CURB & GUTTER TRANSITION 
MAG STD DET 220-1, TYPE A 

TO TYPE D-1 

GENERAL NOTES 
CURB & GUTTER 

I. Curb & Gutter mcJY be constructed by the use of forms or 
the concrete may be extruded • 

2. When the {XJvement section slopes away from the gutter, the 
slope of the gutter shall match the pcJvement cross stope. 
Therefore, the gutter depression Is not app/ICtJble. 

J. Two lrch deep contraction joints shill/ be placed In the curb 
and the gutter at locations which match the joints In adjacent 
PCCP and at approximate 15' centers when adjacent to AC 
{XJvement. Joints shall be either hand fooled or sCJwn. 

4. Ex{XJnslon joints shall be loce~ted at te~ngent fX)Ints In curb 
return, at structures and a maximum 60' Intervals. The ~ • 
joint filler shall extend the full depth of the concrete. 

5. Concrete shall be finished with CJ steel trowel followed by 
brushing with CJ fine brush e~long the length of the curb 
and gutter • 

6. All exposed edges tind hand- tooled joints sM/1 be finished 
with a tool hiWing a Y., • radius, or as noted on the plans. 

7. Place AB under single curb, valley gutter and curb & gutter 
when shown on pltms. 

IJ Curb Radius when sh<J.vn on plans 

Roll Curb & Gutter 
Modified MAG Std 
Det 220-1, Type C 
Gutter Wldth=2' -6" 

Curb & Gutter 
Type D-1 
Gutter Wldth=2' -6" 

CURB & GUTTER TRANSITION 
TYPE D-1 TO MODIFIED MAG STD 

DET 220-l, TYPE C 

Curb & Gutter 
Std C-05./0, Type D-1 
Gutter Wldth=2 ' -6" 

DETAIL G 
CURB & GUTTER DETAILS 

lllll I Do\TI 
llSOI 9/12 

~- 9~2 
DICIED 9/12 

Dibble I :..-::;.---
·~ ~*:;=-

IDJTE I PRG.£CT NAill: 

~ACERICH• 

DETAIL SHEET 
DETAIL G 
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24" 0 Pipe 
See Plt1ns 

c5 -- ---------c)/ I FLOW 

Beddlrt(} of Inlet Pipe 

NOTES: 

BdCkflll Per Std Specs 
303-2 dnd 50/ 

Concrete EfiCdsement 

SECTION 
NTS 

1. Sdwcut or Hdmmer New Openlrt(} = 0.0. Plus 6" Mdx. 

2. All Concrete Shall be Cldss 8. 

Exst RCBC or 
Catch Basin 

Elevdtlon Per Profile 

Undisturbed Edrfh 

DETAIL H 
PIPE CONNECTION TO EXISTING 

REINFORCED CONCRETE BOX CULVERT 

Top of Wd/1 

Pipe Culvert 
2-•6 Each Fdce f 

I 

I 

I 

Pipe Culvert rB 
3" Clr fTypJ 

1' -6" fTypJ Additional 2- •6 Each F 
ECJCh Penetrdtfon 

/rw Elev J
~ 
~ 

dC9 ~ 
- ~ 

Li... 
3' -o· 

Floor of Channel 

ELEVATION OF PIPE PENETRATION 
NTS 

Flow 

Pipe Culvert 

AS-BUlL T CERTIF/CA T/ON 

Continuous Geocomposlte 
Wdll Drdln 

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 

A-L~~ 4 1282 09/10113 

SIGNATURE ------=R6=-G"'IS"'TRA=---oTI"'O __ N_N--0,--_- DATE 

HUBBARD ENGINEERING .t~ 
1840 S. STAPLEY Oi?SUITE.f 137 ~ 

MESA, AZ 85204 
ENGINEERING FIRM 

WcJ/1 of ChcJnneJ 

/nv Ele-~ Floor of Channel 

SECTION 8-B 
NTS 

DETAIL I 
PIPE PENETRATION DETAIL 

IISI!JI 
IJ!.I. 
lllt:IED 

NAil[ 

~.Balch 

C. Fowler 
R. Hanam~n 

IJI.TI 
9/12 

9/12 
9/12 

~ACERICH• 

Dibble I :.::':o.--­!11---- ~~=-
DETAIL SHEET 

DETAIL H 
Rll.JTE I PRD.£cr NAill£. 

I-17 1-17 NORTHBOUND FRONT AGE ROAD 
SONORAN BOULEVARD TO SR 7~ _oF_ 



• 

• 

• 

~ 
it. 

~ z 
;;: 

<i 

~ 
~ 

2 
~ 

~ 
~ 
0 

ll 
I 

N 

v --
• J r 

f
-. 

<i) . ~)J -~~ ,~ 
-l _:,- .~· : 41 _.:. 

T -r_: .I: -=ri"":"",...il:.--= - - -· -

lf.f-111:10E.:"': ;---=....;:::._--.JL.....o..,......:: Lo:: .......... J .............. 

N/0"41 ' Jl"W 

r0 -
1.() 

~ 

~ 
r· 

,- --
1 

Nl5°11' 3l "W 

-

""'" -

~ --

------~-- - ~- ~ --~ - ~--- ~--·--~--- ~ -- -- -- - -- - - - -- - - -- --

~ 0' ~ ~ 'b 'b ~ ~ 
. ~~ ~ '> ~ ·o ·~ ·~ 
~ ~ ~ ~ ~ ~ ~ ~ 

NB Frontage Rd SfCJ 116 ~ 

AS-BUlL T CERTIFICATION 
I HEREBY CERTIFY THAT THE "'RECORD DRAWING" MEASUREMENTS 
AS SHOWN HEREON WERE MADE UNOER MY SUPERVISION, OR AS 
NOTEO, ANO ARE CORRECT TO THE BEST OF MY KNOWLEDGE AND 
BELIEF. 

~ h/1. ~ 41282 09110113 

SIGNATURE REGISTRAnGN NO. OATf 

('I HUBBARD ENGINEERING ~ 
('I 1840 S. STAPLEY DR. SUITE:/ 131 ~ 

MCSA. M 85204 
ENGINEERING FIRM 

Ul 
'£'. 

rn 
N 

l.P 
L() -

Ramp 8 f 

<S 
.. . ~- 9 I .. ~ . 

~ 
NB Front(J(}e Rd 
StcJ /54+25, 22.8' Lt 
Begin Sawcut 

·~;·~~ "-.." ~ '-·u--ta 
0

6'--ta ~~ 0..9 NB Frontage Rd Std 155+00 
~.r.,..,. BsA- ~a No.se of Gore Control Point 

07 .JOAB 

NOTES, 

"c.r J;> 

c:J>~ 
~ 

I. B~se elevdtlon = 1600.00 

r-
1.{) -

lei 

NOTES: 1..0 

\..[) 1. Base efe¥atlon = 1600.00 -
2. All ele¥~flons lJre given ~t 25' lntervCJis unless otherwise noted • 

.3. All elevCJtlons CJre CJf edge of pavement or 1/p of gutter. ~~ 
0"1 

co - --I'-- --
Sonoran Blvd Ri1mp 0 f 

~ 

~.=... J -·~.: ... ~" "" "" , , ., :., .., ..... ~· 

~"-' ·""'''·-=~--"'~·~~ ,.,_ , •. ;c·J.•·"--"~·"''"""'."'''"'-""--- -~ LO 

~ 
,.... 
ci 

...... -- ..... --,.:r•-, ... -::!.\...,. --·.r•n._;-.o;.·.r--.,.. - -· 

--- --
NB Frontage Rd Cst 

cP 
·--- ,....::> ----~ - -- . . 0 - l;> 

_..> 0 
-~ 

~ 

"cP ,. 
~ 

:~~ DETAIL J 
~ ~ ~ 

f . '\ 

. . . 

<;:)) 

RAMP D GORE STAKING PLAN 

co 
1.{) 

' 
. 

'\ 

- . ! ! . 
'\ 

9/12 
IJ!l. 9/\~ 

lll!JID 9/12 

Dibble I :.-::..--­
.___. :":,.~=-

f 

0"1 
1.{) 

7 . 
'\ 

DETAIL SHEET 
DETAIL J & K 

~ 

2. All elevdtlons are given CJf 25' Intervals unless otherwise mted. """'~ PAD.£cr ~eMil. 

1-17 NORTHBOUND FRONTAGE ROAD 
SONORAN BOULEVARD TO SR 7~ .3. All elevCJtlons are CJt edoe of PCJvement, 
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Long Shadow Trail 
Cst f 

/ 
/ 

/ 
/ 

/ 
/ 

I 

I D 
' 

POINT STATION I 
I 10+06.73 AB 
2 /0+41.38 AB 
3 /0+55.00 AB 
4 Jl+0/.12 AB 
5 /0+/7.51 AB 

6 /0+41.39 AB 
7 /0+41.39 AB 

8 Jl+03.59 AB 
9 1/+04.86 AB 

10 /0+73.00 AB 
11 /0+70.91 AB 
12 /0+25.14 AB 

13 10+19.68 AB 
14 10+13.24 AB 
15 11+08.60 AB 
16 10+73.00 AB 

17 10+70.92 AB 
18 10+36.39AB 
19 10+65.84 AB 
20 10+61.66 AB 
21 10+76.74 AB 
22 /0+72.56 AB 
23 10+76.19 AB 
24 10+56.74 AB 
25 10+55.77 AB 

NOTES: 

OFFSET I 
58.06' Lt AB 
28.00' U AB 
28.00' U AB 
28.00 ' Lt AB 
13.45' Lt AB 

8.00' Lt AB 
8.00' Lt AB 
9.50' Lt AB 
8.00' Rt AB 
8.00' Rt AB 
8.00' Rt AB 
32.5/' Rt AB 

31.3/' Rt AB 
10.30' Lt AB 
28.00' Rt AB 
28.00' Rt AB 
28.00' Rt AB 
68.72' Rt AB 
55.75' Lt AB 
64.83' Lt AB 
60.77' Lt AB 
69.85 ' Lt AB 
71.53' Lt AB 
147.59' Lt AB 
157.54 ' Lt AB. 

ELEVATION 
/643 • .P. 
/641.-f§ 

/649:98 
1641.£1-
1642.-H-

/641.99 
1641.~ 

/64/.-9 
/641.-9 

1641.~ 

1641.-€16 
1642.-51-

1642.-66 
1642:9f 
1641.~ 

164f:9f-
1641:+~ 

1642.-fY. 
1641.~ 

164~ 

1641.~ 

/64fr8B 
1640.89 
16~ 

/6J8.:.!!19 

.27AB 

.55AB 
7. 73AB 

.25AB 

.79AB 

.89AB 

.48AB 

.72AB 

.70AB 

.53AB 

.60AB 

.59AB 

.75AB 

.97AB 

.32AB 
0.99AB 
. 76AB 
.24AB 
.OBAB 
0.94AB 
. 74AB 

0.90AB 
.55AB 

40.48AB 
9.69AB 

I. All stdt!ons dnd offsets llre referenced from 
the Long Shadow Trafl Cst f. 

2. Stations, offsets, elevaffons and dfmenslons 
6re to the ftJCe of curb. AS-BUlL T CERTIF/CA TION 

I HEREBY CERTIFY THAT THE "RECORD DRA WING" MEASUREMENTS 
AS SHOWN HEREON WERE MAOE UNDER MY SUPERVISION. OR AS 
NOTED. AND ARE CORRECT TO THE BEST OF MY KNOWLEDGE AND 
BELIEF. 

-4L h/1 ~ --~!!!!_______ 09110/13 -

SIGNATURE REGISTRATION NO. 

HUBBARD ENGINEERING 
1840 S. STAPLEY OR. SUITE/ 137 

MESA. AZ 85204 
ENGINEERING ARM 

DETAIL L 

DATE 

LONG SHADOW TRAIL STAKING PLAN 

DAIT 
~ACERICH• IISI[Jj 9/12 

IJIAIII 9/12 
CI(Cifj) 9112 

Dibble I :.-:::..--- DETAIL SHEET 
!n~ ~"!=- DETAIL L 

RaJT( 
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To Accompany Change 01de1 No. 

I.{') 

n 

c~ 

- -­.---------

--...... 

U) 
n 

NB Frontage Rd Cst f 

~~ 
,..._ 
n 

·--

=--

1 

,-. 

0 
N 

POINT I STATION 
1 AB 135+64.-&1-.44 

& 

~ 

22 

OFFSET I ELEVATION I 
59.-6-' Rt . 76AB /648.'3e- . 98A 8 

2 AB 135+66.76 7/.43' Rt ABI lAB NOTE: /648-:68- 9. 5C 
' 3 AB135+80.f5.67 4~' Rt 5. 76AB 1651 .f5. 04Ai 1. Station and offsets are referenced 

4 AB /35+84.~.38 55-:89-' Rt 3. 57 AB 1651.25 AB I· from the NB Frontage Rd Cst f. 
5 AB 135+87.-64- .99 61.~ Rt . 70AB 1651.-1+. 04At 
6 AB /35+90.~ 1.40 4~' Rt 0.60AB 1651.~ . 54AI 

7 AB135+9~5.12 ~· Rt 48.23AB 1651.5 .51A 8 
' 8 AB 135+9hf!8 8.86 56-:69' Rt 5.95 1651.H- .49A 8 
' 9 AB 136+14.52 35.9+' Rt . 17AB 1652.-6-.30A 8 

M 
10 AB /36+34.52 38.71' Rt ABj J652.~ . 70A 

II AB 136 +23.00 21.53' Rt AB I 1653.22 AB I ~ 
12 AB /36+43.00 25.20' Rt AB /653.36 AB I 

DETAIL 

< 
8 

NORTH CHANNEL GRADING DETAIL 

AS-BUlL T CERTIF/CA 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 THE BEST OF MY KNOWLEDGE AND 
BELIEF. 

A_L""~ 41282 09/10113 

SIGNATURt REGISTRATION NO. 

HUBBARD ENGINEERING ~~ 
1840 S. STAPLEY DR. SUITE:/ 137 ~ 

I ' 4> X 2'-0 
ASHJ A588 
Steel Bar 
( Typl 

I Y4 • <I> X I '-2 
PVC Pipe 
S I eeve w/ 
End Cap ( Typl 

Open Joint 

MESA. AZ 85204 
ENGINEERING ARM 

5Yz" 

TI 
~~t -~- - -

!X) 

OPEN JOINT DETAIL 
At Expansion Joints 

GENERAL NOTES: 
Construction Specification - Arizona Department of 

Trans{X)rfat!on Standard Specifications for Road 
and Bridge Construction, latest Edition. 

Design Speclffcat!ons - AASHTO LRFO Bridge Design 
Speclffcat!ons, 6th Ed!tlon 2012. 

This barr!er has been successfully crash tested 
and Is structurally evaluated as meetlng the 
requirements of NCHRP Report 350 Test Level 4. 

All Concrete shall be Class • S • ( f' c = 4000 psf). 

Reinforcing steel shall conform to ASTM 
Speclffcat!on A615. All reinforcing shall be 
furnished as Grade 60. All reinforcing shall 
be epoxy coated at locat!ons above EL.4000 ft. 

All bends and hooks shall meet the requirements of 
AASHTO LRFO Article 5.10. All bend dimensions 
for relnforcTnq steel shall be out- to-out of 
bars. All placement dimensions for reinforcing 
steel shall be to center of bars unless 
noted otherwise. 

All reinforcing steel shall have 2 Inch clear 
cover unless noted otherwise • 

.Jl Anchoraqe bars are Included In the pay Item for 
barrier (ftem No. 60lll40J. 

A I I gn back -------i 
to barr r er 1 '-4 y2 on bridge ~ 
( Typl. 

I' R I II ' I 

SECTION 

. 

~-- · 

"51!112" /I-;! 
37'4 ' Rij_j 

"5~~] 
bW 

l--"51!112' 

-"+- Ret . Wa I I 
' 
f.--- Y2 " Bit. 
~ Jt. Filler 

( Typ. l 
Continuous Barrier With Footing 

Dimensions shall not be scaled from drawings. 

I Y4 • <l>x I '-2 
PVC Pipe 
Sleeve 
PVC End 
Cap 
I ' ~ X 2'-0 
Stee I Bar / ___j \.Open 
Barrier~ Joint 

JOINT BAR DETAIL 

DETAIL N 
F -SHAPE CONCRETE BARRIER <32"> NOMINAL 

NAil I DATE 
D£~CH 4/13 

DRAIII 4/13 

CIECKED 4 / 13 

Dibble I =::-::-brtft 
Englneertng- 1'60U57.1155 

ROUTE I PRO.£CT HAWE 

~ACERICH• 

DETAIL SHEET 
DETAIL M & N 
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To Accompany Change Order No. 

! 

\ 
0 

\.>-

\ 
" '"'-"--.,, 

New Handrall fTypJ 
See Detall B 

Headwall .54AB 
Top Elev=I650.-49-
See Detall o. 
Sheet 2 of 4 

Exst f9J 4" FO 
Century/Ink, Cox, AT&T 
Top £/ev=/646.60 -- - -- ---- -- - -- - --

Protect In Place 

f2J 54 ' Pipes 

7: 

/nv = I639.6+, 
NORTH- . 77AB 
SOUTH- . 46AB 

3.00' 

-

~:--~ - ~~~~7~.-c:s :t~;~ .. ~<~~-~;~ 
,' I ~ ~l -..:,. ...._ 

- -=~~.&_;2f~2 J · ~- - ·i~~ -~ 
-·,-, 

, .... -- ~ 

_/, ,--.. 
,, 

'~~]-~~~LI~~~~~~~~ 

PLAN VIEW 

New Handrall fTypJ 
See Detall B 

AS-BUlL T CERTIF/CA 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 THE BEST OF MY KNOWLEDGE AND 
BELIEF. 

~~~-----~---------~1&1~-
SIGNATURE REGISTRATION NO. OAT[ 

HU88ARO ENGINEERING 
1840S~STAPLEY DR. sU/rrj IJl ~ 

MESA, Al 85204 
ENGINEERING FIRM 

23 ' :t 

Exst Top of 
Duct Bank=/648.0:!: 

b b b b ~--~~~----~~------£_~----~b~------~------~=---~+"1• ~· 
...... "' "' 

b 

I 

~ (\] ~ 
ZZ:'ZLZZZZZZLZZ:ZZzZ~pz: (I J 4" & ( 4J 2" Conduit fCoxJ ZZZZ22ZZZZZZL'ZZ:ZZZZ22ZZ:ZZzZ'ZZ:j2zz:z<:zzzzzz:L:z<:ZZZ 

L/ ////// //////////7// /ZZIJFb" Conduit fAPSJ /7//// /L////77//// /////77////// ///~ ////// / ///777 

///f? b?Tm / & fl/71/fl 01 6" conduit tAPsJ m / //?ZZ///// //fl/ az7~a;z;;:;;t,;;z 
~ - -- - -- - - - -~ - - -- - -- - --

Bottom of Duct Bank 
fPH Elev=/64/.0BJ 

SECTION B-B 

Bottom of Duct Bank 
fPH Elev=/640.761 

Exst FMS fEmptyJ Headwall 

Headwall NOTES: j To Be Removed Top Elev=I650.49 

6.34' 2.06 ' I8.50' Top Elev = I650.-6+ . 65AB 
I • - I - _ 1 

Exst Top of - ~ - - ~ - I I Duct Bank=/648.2:!: L__i 

SECTION A-A 

Exst Duct Ba.flk!' . . ---- --- - - -- ----­
Area Shown To Be Removed 
By APS Approved Contractor 

Exst !rr 
Top=/646./:!: 
To Be Relocated 
By Others 

Exst f4J 2" & (f) 4" 
Condufl fCoxJ 

Exst f6J 6 " Conduit fAPSJ 
Bottom of Duct Bank 
fPH Elev=/641. 081 

Optional Construction Joint 

. 
0'1 

I 

a 

Cutoff Wall 
See Detail 0, 
Sheet 3 of 4 

•Work Requires Electrlc!fy Power Down by APS To Be 
Coordinated By_ Contractor. All Utll!fy_ Providers Shall 
Be Ons!fe During Duct Bank Material Removal. 

72A8 

I. For General Notes see Detall D. Dwg G- 3.03 

2. All structural steel shall be In accordance with ASTM A36. 

3. Rack bars shall be equally spaced. 

4. Trash rack assembly shall be fastened to the concrete by means of a bolt 
system, so at a later tlme It can be removed simply by removing the bolts. 

5. All welding shall be In accordance w!th Std Spec 604-3.06. 

6. The completed trash rack assembly shall be given two shop coats of 
Number I paint, see Std Spec 610. 

DETAIL 0 
PIPE/CHANNEL HEADWALL 

SHEET l OF 4 
DATE 

I DE~GH 4/ 13 ~ACE RICH• 
DRAIN 
CliECXiD 

4/13 

4/ 13 

Dibble I ~~::::-om. 
Englneerlng" , . ouS7.us.s 

ROUTE PRO..ECT HAl« 

DETA IL SHEET 
DETAIL 0 

~~A~A~~~AA~AAAAAA~~AAAAAAAAAAAAAAAAAAAAAAAAA~AA~AAAAA~A~AAAA~~~~AA~AA~AAAAAAAAA~AAAAAAA~ 1-17 1-17 NORTHBOUND FRONT AGE ROAD 
SONORAN BOULEVARD TO SR 74 _ OF_ 
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D 
z 

w 
4 
0 

To Accompany Change Order No. 

~:\ 
0~ 

-~-- ;-; - -:' 
-- ) 

.., .... ,, 
r" ~ ·( {..--' ) 

.i 7 ~ )_ ~.- ~~:~· ~. - -". 
~ ~ 

0)~) ~) 

New Concrete 
Headwall 

•4 • 12" 
fTypJ 

•4 • 12" 
•6 (I 12" 

Md/tT(){)(J/ •ss 
~ Around 54" PTpe 

Channel Cst f 

PLAN 

New Trash Rack 
See Detail a. 
Sheet 4 of 4 

6 • Radius Around 
Opening Except Floor 

---------- -+------.L..-4 

2' -o· 

SECTION C-C 
CHANNEL TRANSIT ION 

TO DOUBLE 54" RGRCP 
NTS 

New Concrete 
Bottom of Channel 

N 

22· -o· 
7 ' -712"t 6' -9" t 7 '-712"t 

SHEET TOTAL 
NO. SHEET S 

~ 
~ 
< 
< 
~ 
~ 

Channel Cst if RGRCP Cst f fTypJ 
< 
< 
< 

~ -- f--- + --+ -
1 I I I 
I I I I 
L __ L __ .l.. __ ~-
1 I I I 
I I I I 
I I I I 
~--~--~--~-

1 I I I 
I I I I 
r--r--r--~-

1 I I I 
I I I I 
I I I I 
, --~--~-- ~-
1 I I I 
I I I I 
+- --'----1-- -~ -
1 I I I 
I I I I 
I I I I 
~ -- ~--~--~-

1 I I I 
I I I I 
j---r----r - --t -
1 I I I 
I I I I 
L--L - -L--~-
1 I I I 
I I I I 
I I I I 
~--~ --~-- T-

1 I I I 
j---1:---t---t-
1: 1: 1: 1: .---.---.--.-

I 
I 

---j-

1 
I 

,....1_ 

I 
I 
I 

3' -412. t 

----~--~---~--~--~ 

I I ! I I I 
I I 1 I I I 

----t-- ~~-- ~ --t--~ 
I I j I I I 
I I · I I I 

----~--~~--~--~--~ 

I I j I I I 
I I· I I I 

----~--~~--~--~--~--
: I I j I I I 

I I· I I I 
I 1 I I I I I 

-~----------- -----
1~11 11 

· I I 
I ' I 

-l 

-~---

1 

---1;-
1. 

3 ' -412. t 

J Additional •a· s r2 MatsJ 
of Reinforcing Between the 
2- RGRCP As Shown fTypJ 

NOTES: 

1. Handrail not shown for clarity. 

SECTION D-D 
HEADWALL 

DOUBLE 54" RGRCP 
NTS 

< 
< 
< 
~ 
< 

+ - -j ---1---r-- - t- < 
I I I I I ~ 
I I I I I < 
t- ~--~---~--} ~ 
: : : : : < r- l--l---r--r ~< 
I I I I I 
r- -,--~---r--r 4 Additional •B's r2 MatsJ 5 
I I I I I ' 
1 1 1 1 1 of Reinforcing Around Each< 
t- i---:---:---} RGRCP As Shown fTypJ ~ 
I I < 

I < 
-l - < 

< 
< 

Channel Reinforcement ~ 
Per Section E- E < 
fDetall 0, Sheet 3 of 4J < 
Trim as Necessary to < 
Avoid Conflict with RGRC. 

AS-BUlL T CERTIF/CA 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 THE BEST OF MY KNOWLEDGE AND 
BELIEF. 

A-/.v~~ 4 1282 

SIGNATURE REGISTRATION NO. 

HUBBARD ENGINEERING 
1840-S. STAPLEY DR. SUITE/ 137 

MESA, AZ 85204 
ENGINEERING RRM 

09110113 

DETAIL 0 
PIPE/CHANNEL HEADWALL 

SHEET 2 of 4 
~~~~~~~-~~D~ATE~~~~~~~~~.~~~~~~~ 

0. Ollden 4/13 l\\. MACE RICH DE~CN 

DR.IIN 
OEOO:D 

C. Fowler ~/1 3 \.'-"-.... 
R. Hdl""lsm~n 4/ 13 

Dibble I =:::::--
Engineering- PA:a.m.uss 

ROUTE I PRO.EtT HA.III: 

DETAIL SHEET 
DETAIL 0 
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:5 
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0 
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w 
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To Accompany Change Order No. 

Continuous 
Geocomposlte 

S~~-T STH~~~~ AS BUll T 

~ 
9" V(Jr/es 20' -o· to 43' -o· 9 " Wall Drain, fTypJ 

< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 

Varies Varies 
•4 t1 12" fTypJ - -· -- •4 fl 12" 

ITypJ 

- --

~ 

'\ 

"4 • 12" 
fTypJ 

• 5 •12" 
fTypJ 

~ 

12" 

0' -9" Min 
Lap Splice 

2 ' -9" lrlln I 
Lap Splice 

12" 

Chdnnel Cst . Symmetric(}/ (}bout f 
\0 

""" V(Jr/es 10' -o· to 9' -6" 

Concrete Channel 

SECTION F -F 
CONCRETE CHANNEL 

TRAPEZOIDAL SECTION 
Sta 21+48.59 to 21+67.09 

Optional 
Construction 
Joint fTypJ 

V(Jr/es 0' -0' 

I' -o·l 20' -o· coo""" est ' I' -o·l 

1o· -o· v-- 1o· -o· 
.. 
~ l '5 . "4 fl 12" ...... 

fTypJ 9" fTypJ 

v . 
"4 fl 12" 

;;::= fTypJ 

. /11\ 
::1 I . . . . . . . 

Lt) 

.;. 
~ 

~ 
~ 
~ Concrete Channel .._ 
~ I . . 

! • 
. . . . . 

SECTION E-E 
CONCRETE CHANNEL 
CONSTANT SECTION 

St(J 21+37.19 to 21+48.59 

I . :t . 

~ . 

.. 

/ . 3-3 " 0/(J Dr(J/n Pipe 
tt +/- 10 ' ctrs . Slope Y2 • per Foot fTypJ 

~ V Opt/()()IJ/ Construction Joint ITypJ t: lo • . 
~~~ \0 

~ . . 

~~~A~~~~~~AA~~~~~AAA~~AAAA~A~~~~~A~~~~AA~A~AA~~~~~~~~~AA~~~A~AA~~~AAA~AAAA~~A~AA~~~AA~ 

New Concrete 
Bottom of ChlJnnel 

I 
---- :r-l-.\C'' t::~~~~~~~~~~~~~R~ 1 l12~}J?r~~ 
I 'U ifi(J 
l~i):S()-'; 

Noter Cutoff Wall Extends 
the Full Width of Channel 

•4 tJ 

,---~f.;_Cr ~ r 

~ 

END OF CHANNEL 
CUTOFF WALL 

NOTES: 

I. Handra!l not shown for clarity. 

AS-BUlL T CERTIFICA T/ON 
I HEREBY CERnFY 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. 

dL~-~ ~! _______ ~!_!___ 
SIGNATURE REGISTRAnDN NO. 

HUBBARD ENGINEERING 
1840 S. STAPLEY DR. SUITE/ 137 

MESA. Al 85204 
ENGINEERING FIRM 

DATE 

DETAIL 

New Rlprap < 
Chdnnel ~ 

. 
0 
' 

Lt) 

0 

< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< < 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 

PIPE/CHANNEL HEADWALL 

< 
< 
< 
< 
< 
< 
< 
< 
< 
< SHEET 3 of 4 

~~~~~~~~~~D~ATE~~~~~~~~~e~~~~~~~ 

o. o l1dan 4/13 l\\. MACERICH DE~GH 

IJR.I'" 
CHECKED 

C. Fowler 4/1 3 \.'-"-._ 
R. H51sm~n 4/ \3 

Dibble I ~~::::-om. 
Engineering' PPus-,.u" 

DETAIL SHEET 
DETAIL 0 

ROUTE I PRO.£CT HAW£ 

1-17 1-17 NORTHBOUND FRONTAGE ROAD 
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To Accompany Change Order No. 

)> 

20 

INLET PLAN 
PIPE/CHANNEL HEADWALL 

1' Headwall 
7.46 ' 

112· ora x 4" 
Galvanized Sleeve Anchor 

(J2J 112" Dla 4" Sleeve Anchors, 
6 Panels. 2 Inserts Top & Bottom 
For Each Panel 

J/4 "x/l"x3 '- 3 " 
Plate 

New Trash 
Rack 

~ 

l14 "xll"x3 ' -3 " 
Plate 

1 

I> 

SECTION A-A 
TRASH RACK 

112" Ola x 4 " 
Galvanized Sleeve Anchor 

~rd 
I 
~~ .. ,,--

l 
I 1 

1 112" 
f-

. 
0 

I 

~ 

Spacing 6" O.C. fTypJ 
f-

Typ 114"1'-, I " 
l/4 " V )" ~ 

• ·j""' 1'\.. 
~t? ' . 
~ 

NOTES: 

1. Handrail not shown for clarity. 

~./\..-A._,/'I.._A,....AJ\..~~A.~~..A.~~~.A.A~A..A-..A.~.A.A..A.....A...~~..A..-A....A.A..~~~.A....A...A....A...A..A.~~..A.....A.... 

3 ' -3 " 

2' - 7" 

TRASH RACK 
ELEVATION 

NAll 
DE~QI 0. Ollden 
ORA~ C. Fowler 

Cl(CI[D A. HMsm~n 

SHEET TOTAL 
NO. SHEETS 

~ 
r (Typ! 

I j 

4

• 5/8" DJa Hale ITyp! 
/v 114" Plate x n· 

I / __ v . 
~ 

114" 1'\ ]" 
114" '/ 1" Typ 

\ 

v 
114"x3 " Rack Bar fTypJ 

/ 

- Spacing 4 " o.c. 
112 "x3 " Rack 
Bar fTypJ 

v /r 
114" Plate x II" 

I ~ . . 
I 

1--. I 

AS-BUlL T CERTIFICA TION 
I HEREBY CERTIFY THAT THE ''RECORD DRAWING" MEASUREMENTS 
AS SHOWN HEREON WERE MADE UNGER MY SUPERVISION, OR AS 
NOTED, AND ARE CORRECT TO THE BEST OF MY KNOWLEDGE AND 
BELIEF. 

_4L,._,~ 41282 09/10113 

SIGNATURE 

DATE 
4/13 

4/1 3 
4/ 13 

REGISTRATION NO. 

HUBBARD ENGINEERING 
1840 S. STAPLEY DR. SUITE/ 137 

MESA. AZ 85204 
ENGINEERING FIRM 

DETAIL 0 
PIPE/CHANNEL HEADWALL 

SHEET 4 of 4 

~ACERICH• 

< 
< 
~ 
< 
< 
< 
< 
< 
~ 
< 
< 
~ 
~ 
< 
< 
< 
< 
< 
< 
< < 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
~ 
< 
< 
< 
< 
< 
< 
< 
< 
< 

Dibble I ~~::::- Drfw 
Engineering- ,A:a.H1.11ss 

DETAIL SHEET 
DETAIL 0 
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i; 
;; 
9 

~ 
'" ~ z 
;;: 

~ 

! 

"' ~ 

RIGHT-OF-WAY CONTROL DATA 
COORDINATES 

DESCRIPTION POINT NO 
NORTHING EASTING 

200 1012827.452 635127.047 Not Found 

201 1012892.925 635126.541 Not Found 

202 1012953.581 634819.649 3 • ACF stamped AOOT ROW 2011 
/-017-A-702 21046 

203 1013174.738 634745.949 Not Found 

204 1014432.338 634438.263 Not Found 

205 1015354.639 634277.527 3" ACF stamped AOOT ROW 2011 
/-0/7-A-702 13043 

206 1015354.357 634247.128 3" ACF stamped AOOT ROW 2011 
/-017-A-702 13044 

207 1016754.385 634003.135 3" ACF stamped AOOT ROW 2011 
/-017-A -702 4196 

208 1017102.815 634017.472 3 • BCF set rn concrete stamped 
Arizona HIQhway Department 1964 

209 /017812.992 634594.033 3 • BCF set In concrete stamped 
Arfzona HIQhway Department 

2/0 /0/7952.466 634591.466 3 • ACF stamped AOOT ROW 2011 
/-017-A-702 1301 

306 

15 
~----

14 

15 
14 11 r · r > 

,) ~ J 

i ! ~ . ' J 
~ ' ' 
ey ·~ --- --
1 ' ·' --~-------·.------1 j '----·-·· .-. - •• -

..... ':' ': ::':; :': ~::: :~ ::-~ ~~-:::::: ::::::::: ~-_ ~ r ~~-
. -- ~ ~.,~-----· ~ --·1-iJ 
.. -·· -. =~;::~~: :::::·~:-::#·~~·:::.:_~-:-~-~~~·:.-.::~ i 

, •. -;;;-.":.-:-..-:~-~:~.--- NB "Fr(int,~ Rd Cst f-~ 
.-~--- ~ .------·-· StCJ 110+ .00 1\ 
....... ---·- Begin Statonlng ~\ 

/.0 , 

Sonorcn Blvd f 

// 

/;/' 

305 

SECTIONAL CONTROL DATA 
COORDINATES 

POINT NO 
NORTHING EAST lNG 

ELEVATION 

304 10/5394.370 633706.386 1653.11 

305 1012762.054 636371.436 1629.58 

306 1012741.673 633726.204 1628.69 

PROJECT CONTROL DATA 

POINT NO 
COORDINATES 

NORTHING EAST lNG 
ELEVATION 

92 1014239.670 634472.814 1641.86 
93 1014040.426 634490.807 1640.60 
94 1013607.357 634477.831 1643.66 

95 1013217.357 634635.396 1651.45 
96 /012839.952 634668.030 1659.25 
197 1017584.437 634273.888 1671.99 
198 1017290.60/ 634003.499 /669.82 
199 /016796.681 633929.58/ 1661.12 

DESCRIPTION 
I 

2 " ACF marked T5N R2E 1/4 
S10/SJJ 2001 
3" BCF marked T5N R2E 1/4 
SJJ 1/4 SJ4 2001 
Stone 

DESCRIPTION 

Set CP 
Set CP 
Set CP 
Set CP 
Set CP 
Set CP 
Set CP 
Set CP 

LEGEND 
A Project Control Point 

$ Right-of- Way Monument 

NOTES 
Arizona Central Zone 
State Plane Coordinates 
Modified to ground at Point No 305, 
uslnq a G.A. F .of 1.0001686744 

Horizontal Datum=NAD 83 (Epoch 2007) 
Vertical Datum=Clfy of Phoenix rNGVD 29J 
Units= International Feet 
Geoid Model =Geoid 09 

All coordinates ar e ground coordinates. 

"""'! 
lJ1 
:c?! 

I ) ($) );;:7=- z 

NB FRONTAGE RD CST <t. STA 116+00.00 
BEGIN PROJECT 

~ 
~ 
~~ 
g::::: 
~ 

::0 
1\) 
rr, 

( I I ) 

-.· . 
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 THE BEST OF MY KNOWLEDGE AND 
BELIEF. 

~;y'f.~ 4 1282 
- sicfiXT/iR£ ______ _ REGISTRATION NO. 

HUBBARD ENGIN[[RING 
1840 SSTAPL[Y DR. SUIT[# 137 

MESA. Al 85204 
ENGIN[[R1NG FIRM 

IJ:SI!Jj 
IJIA. 

09110113 

IW€ 
P. Balch 
C. Fowler 

J J 
r ,• 

r •' 
' J 

o.m 
9/ 12 
9112 

lllCIEJI I R. H4nsm4n I 9/12 

Dibble I ~-:::..---!11__.... :=::.,.~=-

RaJTE I PA~T NMIE. 

~ACERICH• 

GEOMETRIC CONTROL SHEET 

1-17 1- 17 NORTHBOUND FRONTAGE ROAD 
SONORAN BOULEVARD TO SR 74 _OF_ 
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" II 1-17 Med t 

:: :: 40 !!; ~d-. ' 

E !/ I 1_-'2 AB/77+99.46 ~ ~~ 
;; Section; Line StCJ 114+42 Rt to StCJ ll5+99 Lt Sta JJB 98.98 to 122+00.00. Lt 

:f j / StlJ-·10+00;00 ·(Sorortm·BMt -RiJtn() DJ-=-....... -···------ ------ · --- 1--- · -:~e~-x~~ -~~~r~- ~~n::~~te -~~r~~~ ------- -- -~~..J/~9~/...~~ -~~~j}tk ... ~~f!Ce_ -. ----···--
========================'"'j j ~-========-========~ ~ fCJ JJJ+96.70 rNB Frontage Rd Cs~ fJ $ ~~ g~,~~~~BCst f j ~ 

:: o ~ 1 .---. ' _ Begin Project 

---,/ lm if j,: = ;~!/ l...':..l rr---===l I ',::-::·.::-.::; 1 ;;.::: ::-1: ,--;-=-.:;-: ;,~: :·..;-·; - ~r=--=--l': r ~-:::__·.::.__ · -l1V Sonor<Jn Blvd RCJmp D est f 
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~ lL '" i ·I · I:' / /<r- .. --<·· -iQ',-~- -- _ __ ..--r -- - ~ NB FroottJge Rd Curve 
I ~ ~ f~ ~i If ,-! / FOf"--.L--J--- ---p A -5"~5'20• 

--ror ----:--- 1 ro - :-iE-m- · l i, 
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---- - /' /-- .' r ----P--;;;;;;-... - - Sta lll+80 to Sf a 122+00 Rt u- "' 
- -~~! !O_, __ ~_'IIW'_ ''1 '' F ' ' •-- '•• " / ;------- -- 1050 LF £xst Fence D=OoS4•oo• 

I -;-- / '' ' I '1 1 
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Case IV -

C.:~se I I - Leve I----

Adjacent Traffic Barrier 
< see Dwg. 5 of 51 1'-0 Min~ For CONSTRUCTION For TYPICAL EXPANSION 

F I I I wl th 2'-0 ,--- ,~--- ---- Case I I I - 2: I 
S I op I nc;J F I I I Surchar~e 

( Traff i cl 

Finished 
Ground Line 

I '-6 min. 
Top Cover 

3'-0 ml n. 
depth if 
E I ev. > 5000 Ft. 

J: 

•6 

•4 •18" 
U bars 

6' 

•4 
v 

•4 
H 

"'n 

c 

Case I - level 
F iII 

3"• Drain pipe 
at 10' ctrs. 
S I ope Y2 "per foot-. 

NOTE: 
For STRUCTURAL 
EXCAVATION LI~ITS 
and STRUCTURE BACKFILL 
LI~ITS,see Dwg.(4 of 5l. 

TYPICAL SECTION 
< Case I, I I & I I I l 

10" n 

F 

Y
Lap 14" min. 
for •5 bars 
or 17" ml n. 
for •6 bars 

Sl Bars 

E 

•4 x 2'-0 to 
match V bars 

I 
3" C I r. 

~u-41!!12" 
" 

1'-0 •4 Bars 

w 

TYPICAL WALL DETA ILS 

<Typ. l JOINT DETAIL, see JOINT DETAIL, see 
(Max. I Dwg, < 2 of 51 J Dwg, < 2 of 5I. 

} : . . . :{" : .. : . . : . ~.. : - . : .. : - . -~ 

'I 

( 

( 

Outside FaceJ 

•6 Bar 

~~ 

SECTION A-A 
ExpansIon .-----1 
Joint---' 1 

Joint U Bars ~ ~conso~ 
--:.:..--j;::::.---1 

~~;::::::..---1 : 

I~ : 1---
I I 1----
I I 
I I 
1 I 
I I 

I I / 
I I 
I I 

I 
I 7 I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

It---

f-- V Bars 

I--
H Bars 

1---

I-- J 
-

I 
I l,..---1- T Bars 

F2 Bars 

•4 Bars 

I 

TYPICAL ELEVATION 
!Outside Face Reinforcing) 

1--

' ~ 

Expansion ~ 
JoInt_____...,. 1 

v-

I'- Fl Bars 

Y Bars 

Joint ~consT~ U Bars ~ 

~o::Ff r S2 Bars d--

~ ;:- .-;:::__r-;::.-..-, 

t:::=-1;:--Fr I I ___., (I 
: I 
I 
I 
I 
I i 

-1 
I 
I 
I 
I i 
I I 
I I 
I I 
I I 
I 

: I 
I 

: I 
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. 
I f.--
l 
\_ CI J:l~ .... c;,_/ 

TYPICAL ELEVATION 
Inside Face Reinforcing) 

--- 1--

f--

~ 

---~ 1---

" 
- f-

1-- -

~ -r-
1-1----
"" \ -.-

~ 

H Bars 

S3 B.:~rs 

- S2 Bars 

J 
-

-

1'--

T Bars 
F2 Bars 

Sl B.:~rs 

F I Bars 

Y Bars 

GENERAL NOTES: 
Construction Specification - Arizona Department of 

Transport-ation Standard Specifications for Road 
and Brid~e Construction, lat-est Editio~ 

Design Specific.:~tions - AASHTO LRFD Bridge Design 
Specifications, 5th Edition 2010. 

Design: 
Sol I welc;Jht- = 120 p.~ f. 
Backfi I 1 angle of Internal friction= 33• 
Existing ground angle of Internal friction = 30" 

AI 1 Concrete shal I be Class ·s· (f ' c = 3000 psll. 

Relnforcln~ steel snal 1 conform to ASTM 
Specification A615. AI I relnforcln~ shal I be 
furnished as Grade 60. 

AI I bends and hooks shal I meet the requirements of 
AASHTO LRFD Article 5. 10. All bend dimensions 
for reinforcing steel sh~l I be out-to-out of 
bars. AI I placement dimensions for reinforcing 
steel shal I be to center of bars unless 
noted otherwise. 

AI I reinforcing steel sh.:~l I have 2 inch cle.:~r cover 
unless noted otherwise. 

Chamfer a I I exposed corners f'~ "un I ess noted otherwl se. 

Compact backfi I I for footing and wal 1 base minimum 
95 percent of ASTM D698 maximum dry densit-y. 

See Project P lans for wall layout, top of footing 
.:~nd finished gr.:~de elev.:~tlons, foot-Ing step and 
wal I ]oint locations. Construction Joints shal 1 
match the locations of cont-raction joints. 
See Project P lans for wal I surface treatment • 
Increase the wal I thickness at the face for the 
depth of surface treatment. 

Dimensions sh.:~l I not be sc.:~led from drawings. 

Pay Item Is measured as wal I height H times l ength 
of wal I, and pay item includes al 1 labor and 
materials for excavation, backfl I I, drainage, 
concrete footing and wal I with reinforcements. 

Item No. 9140178 RETAINING WALL 
<REINFORCED CONCRETE CANTI LEVER> 

Measure: Square Foot 

NOTE: 

AS-BUlL T CERTIF/CA 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 THE BEST OF MY KNOWLEDGE AND 
BEUEF. 
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REGISTRATION NO. 

09110113 

SIGNATURE DATE 
HUBBARD ENGINEERING -~~ 

1840 S. STiPLEY DR. SUITE/W ~ 
MESA, AZ 85204 

ENGINEERING FIRM 

For Retaining W.:~ l I Dimensions, Ou~ntltles and 
add iti onal Detal Is, see SD 7.01 < 2 to 5l. 

OI:S liON Al'f'ROYED 

~- l{.lk-,~ 
'""O't'ED I"Dft Dl'51ft iiiJTICII 

~ ,1. A/jffU!_ 
RllJTt PAQ.LCTNO. 

LOCATIOH 

ARIZONA DEPARTUENT OF TRANSPORTATION 
INTERNODAL TRANSPORTATION DIVISION 

BRIDGE GROUP STRUCTURE DETAIL 

RETAINING WALL 
<REINFORCED CONCRETE CANTILEVER> .. ,., DAA'WING NO. 

SD 7,01 <I of 5> 
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CASE I - LEVE L F ILL QUANTITIES 

• Dimensions St eel List • CASE I NOTE: 
ui ---
"' Quant i t ies a r e shown for informat ion 

Sl S2 S3 H v y F I T F2 Q • ...: ...: C.<D purposes on I y • The pay Item Is L+- 000 
c... ...... u... ...... _J ·- measured per square foot of wal I. Cl) <D Q) • Cl) ... <ll • r:CcT 

Q) • c "' 0 N 01 N 0 N 0 N "" +- c • Q. 

H II B c F E X ;;; c .c ;;; c .J::. ;;; c .c L .J::. ;;; c .c L - c .J::. L • V'l H (I)_J _J .... V'l 

0 +- 0 +- 0 +- <ll +- 0 +- Cl) Vl 0 +- <D V'l ....... '-' _, ___ , 
Quantities are for one L.F. of wal I 00 0 01 D 00 00 D 01 D 0 • Cl) • <D L • 

L "' c L "' c L "' c e c .... "' c e L "' c e <en C>-
Cl) "' 

<DO <I> except for horizontal stee l lap 
"' a. Q) '0 c. Q "' c. Q ::J Cl) '0 c. Q) ::J "' c. CD ::J .D 0 • +- D +- ~ ..0 
m V'l _J m V'l _J m V'l _J ;z -' m V'l _J ;z m V'l -' ;z u... _J (.J (.J V'l -' V'l- _J splIces and foot In~ steps. 

4' 3'-0 I '-0 10' 10' I '-4 8' 5 12' 5'-6 4 3'-9 5 12' 2'-3 2 5 12' 2'-3 3 1200 4' . 30 27 10 

5' 3'-6 1 ·-o I '-Q 10' I '-8 9' 5 12' 6'-6 6 4'-9 5 12' 2'-9 2 5 12' 2'-9 3 1300 5' . 35 31 12 
Steel quantities for horizontal 1 ap 

sp I ices sha I I be added for wa I I 
6' 4'-0 I '-0 I '-2 10' 2'-0 1 0" 5 12' 7'-6 6 5'-9 5 12' 3'-3 2 5 12' 3'-0 3 1400 6' ,40 33 12 segments greater than 30 feet, 
7' 4'-6 I '-0 I '-4 10' 2'-4 11 " 5 12' 8'-6 8 6'-9 5 12' 3'-6 3 5 12' 3'-3 3 1600 7' .45 37 14 and add a sp l Ice for each 
8' 5'-0 I '-2 I '-6 10' 2'-8 1 '-0 5 12' 9'-9 10 7'-9 5 12' 4'-0 3 5 12' 3'-9 3 1800 8' . 53 41 15 

additional wall segment greater 
than 30 feet. Horizontal splIces 

9' 5'-6 I '-2 I '-9 I '-0 2'-9 I '-2 5 12' I 0'-9 10 8'-9 5 12 ' 4'-3 3 5 12' 3'-9 3 1900 9' • 61 43 15 shall occur at construction or 
10' 6'-0 I '-2 1 '-9 1 '-0 3'-3 1 '-4 6 12' II '-9 12 9'-9 5 12' 4'-9 3 5 12' 4'-3 4 2100 10' . 67 53 17 contraction j oints I 1'-0 sp l lcesl. 

• 

II' 6'-6 I '-2 2'-0 I '-0 3'-6 I '-6 5 12' 4'-3 5 12' 12'-9 14 I 0'-9 5 12' 5'-0 4 5 12' 4'-6 4 2300 II' '72 56 19 Steel and concrete quantities for 

=sz 
12' 7'-0 I '·3 2'-Q 1 '-0 4'-0 I '-8 6 I 2' 5'-3 5 12' 13'-9 14 II '-9 5 12' 5'-3 4 6 12' 5'-3 5 2500 12' . 80 65 20 footing steps shal 1 be added to 
13' 7'-6 I '-3 2'-3 I '-0 4'-3 I '-I 0 7 12' 6'-6 5 12' 14'-9 16 12 '-9 5 12' 5'-9 4 6 9' 5'-6 5 2700 13' .86 77 21 those shown in the table. AS-BUlL T CERTIFICATION c2c 

<>~ 0 
14' 8'-0 I '-3 2'-3 I '-2 4'-7 2'-0 7 12' 7'-0 5 12' 15'-9 18 13 '-9 5 12' 6'-0 4 7 12' 7'-Q 5 2900 14' .96 85 22 I HEREBY CERTIFY THAT THE "RECORD DRAWING" MEASUREMENTS 8ig 

~ 5., AS SHOWN HEREON WERE MADE UNDER MY SUPERVISION, OR AS 
15' 8'-6 I '-3 2'-6 I '-3 4'-9 2 '-2 7 12' 8'-0 5 12' 16'-9 18 14 '-9 6 12' 6'-3 5 7 12' 1'-3 5 3000 15' I. 04 92 23 NOTED, AND ARE CORRECT TO THE BEST OF MY KNOWLEDGE AND 

.c ~,.. BELIEF. ~~.0 16' 9'-0 I '-4 2'-6 I '-4 5'-2 2 '-4 7 12' 7'-3 6 12' 8'-9 5 12' 10'-9 20 15'-9 6 12' 6'-9 5 8 12' 8'-6 6 3300 16' I. 16 109 25 'i~>. 

__.cUh't~ ~§~ 17' 9'-6 I '-4 2'-9 I '-5 5'-4 2'-6 7 12' 6'-0 7 12' 9'-9 5 12' 10'-9 22 16'-9 6 9' 7'-0 5 8 12' 8'-6 6 3400 17' I. 25 119 2& 41282 09170! 13 

~9.2~ 18' 10'-Q I '-5 2'-9 I '-6 5'-9 2 '-8 7 12' 7'-0 7 12' 10'-6 5 12' 11 '-0 22 17 '-9 6 9' 7'-3 5 7 8' 8'-3 6 3700 18' I. 37 126 2& SIGNATURE REGISTRATION NO. 
L!;:. (i L 
coo.~ 

3900 
HUBBARD ENGINEERING 

~a~~ 19' 10'-6 I '-6 3'-Q I '-7 5'-1 1 2'-10 8 12' 8'-0 7 12' 10'-3 6 12' 12'-9 24 18 '-9 6 9' 7'-9 6 8 9' 9'-3 7 19' I. 50 152 29 184D S. STAPLEY DR. SUITE/ 137 

,~;a 6~ 20' II '-Q I '-6 3'-Q I '-8 6'-4 3'-0 8 12' 7'-6 8 12' II '-6 6 12' 12'-9 26 19 '-9 6 8' 8'-0 6 8 8' 9'-6 7 4100 20' I. 61 170 30 MESA, AZ 852D4 
ENGINEERING FIRM 

"C .... >-+-
21' II '-6 I '-7 3'-3 1 '-9 6'-6 3 '-2 B 12' B'-3 8 12' 12'-6 6 12' 12'-9 26 20'-9 7 12' B'-3 6 9 9' I 0'-6 7 4300 21' I. 75 184 30 cv=o 

~:i!: 22' 12'-Q I '-6 3'-J I '- 10 6'-1 I 3 '-4 9 I 2' 9'-6 8 12' 13'-6 6 12' 13'-0 28 21 '-9 7 12' 6'-9 6 9 9' I I '-0 7 4600 22' I. 90 202 32 Be~r 
Dimension 

~ ~3~ 
".ooo 23' 12'-6 I '-9 3'-6 2'-0 7'-0 3 '-6 10 12' 12 '-3 7 12' 14'-0 6 12' 13'-3 30 22 '-9 8 12' 9'-0 6 8 6' I 0'-3 7 4700 23' 2. 09 229 33 Si ze A D 
c+-fl)~ 
: g.t: = 24' 13'-Q I '-I 0 3'-6 2'-2 7'-4 3 '-8 9 12' 9'-3 9 12' 15'-6 6 12' 13'-3 30 23'-9 8 12' 9'-3 7 8 6' I 0'-6 8 5000 24' 2.29 235 34 5 I '-0 3¥~. 
:~~~ 

25' 13'-6 2'-0 3'-9 2'-4 7'-5 3'- 10 9 12' 10'-3 9 12' 16'-6 6 12' 13'-6 32 24 '-9 8 12' 9'-9 7 8 6' I 0'-9 8 5300 25' 2.54 247 3G 6 I '-0 4Yz' ~555 
~:~~ 26' 14'-Q 2'-3 3'-9 2'-6 7'-9 4'-0 10 12' 13'-0 8 12' 17'-6 6 12' 13'-9 34 25 '-9 8 12' I 0'-0 7 8 6' II '-0 8 5700 26' 2.84 263 37 7 I '-2 5V... 
~ ~¥ ~ 27' 14'-6 2'-6 4'-0 2'-8 7'-1 0 4 '-2 10 12' 12'-3 9 12' 18'-6 6 12' 14'-3 34 26'-9 8 12' I 0'-3 7 8 6' II '-0 8 6000 27' 3. 16 279 37 8 I '-4 6' 
"C ~t -
L :::> Cl CD 28 ' 15'-Q 2'-9 4'-0 2'- 10 8'-2 4 '-4 10 12' 13'-3 9 12' 19'-9 6 12' 14'-3 36 27 '-9 8 12' I 0'-9 7 8 6' II '-6 8 6400 28' 3.50 293 38 9 I '-8 9' ~ > ~ 

~:~: 29' 15'-6 3'-0 4'-3 3'-0 8'-3 4'-6 10 12' 12 '-0 10 12' 21 '-0 6 12' 14'-3 38 28 '-9 B 12' II '-0 7 8 6' II '-6 9 6700 29' 3. 85 315 40 10 I '-10 10' A A 
+- c c :r: 
en • c +- 30' I 6'-0 3'-3 4'-3 3'-2 8'-7 4 '-8 10 12' 13 '-0 10 12' 22'-3 6 12' 14'-3 38 29 '-9 8 12' II '-3 8 8 6' I 1 '-9 9 7100 30' 4.22 328 41 I I 2'-0 II' 52 BAR 51 BAR ~ ~.2"i 
~c .. 
.... 0 c ., 

• Tot a I number of bars In cross sect I on. 'Factored Average Sol I Bearing Pressure (psfl. ,._ c+ 
.E 10 i;; ~ 
'tl - "1+-
~~;~ 
i: ~ ~ 
Ill !DOG 
~ Q."ii ~ 
Clo:-
Bf"'~ 
~a~: I" 

I '-0 JOINT NOTE: E ~+- c 
~t:fi~ •3 Tie Bars I!! 

"' AI I retdining wal Is shal I have construction '+- CD+-10 
3'-0 spa. Welded Ql 

. 
! ~~~ - joints o~ contraction joints spaced at not 
.c: c 0 \.. to 20 Ga. Steel L more than 30'-0 apar t or <!IS shown. 1-GtOa. 

Keyway. AI l r;Jn to 'tl 
> Contraction joints mey be substituted fo~ 

Geocomposlte Drain I '-0 Lap hardboard/chamfer. construct i on Joints for wal I pou~s lonr;Jer 
~! No splice within IY,:t "'"·I I 

than 30'-0. 

•6 X 1'-6 8' 3~0 of ]oint !Typ.l Hardboard Expansion Joints shal I be provided at intervt!lls Ia 

I ~~ Dowels 11118" not exceedIng 90'-0. 

Foot i ngs may be continuous with no joints 
(except at footln~ step locations>. 

NOTE: 
8 ---.. For General Notes, Typical Elevations, SectIons, 
~ and Details see SD 7.01 (I, 3and4). 
l!o Outs i de Outside 
~ Y2 ' B I tum I nuous I " $ X 9" PVC Face Face Chamfer Deta I I DUII:N &Pf'RD'¥£0 

ARIZONA DEPARTMENT OF TRANSPORTATION i Joint Filler Sleeve w/End 5-tvf· l{.~~ JHERt.tODAL TRANSPORTATION DIVISION 
~ BRIDGE GROUP STRUCTURE DETAIL 

""CM:D fllft DISlRiaJTIDN • TYPICAL EXPANSION JOINT DETAIL CONSTRUCTION JOINT DETAIL CONTRACTION JOINT DETAIL ~~ ~flU>_ RETAINING WALL 
] <REINFORCED CONCRETE CANTILEVER> 

RIJ.JH: PRO...UTNO.. DRA'WING r«>. 

l D 1.01 12 of 51 
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CASE II-LEVEL FILL WITH 2' SURCHARGE ( TRAFF ICl 

Dimensions Steel List ·~ 
~--r---r---r---r-~r-~r-~~------~------~r--------.-.---.--------.-.--------,_, ~ 

1 s1 1 sz 1 s3 1 H 1 v 1 Y 1r11 r rz e += 

H w B c F E 

4' 3'-6 I '-0 I '-0 10' I '-8 

5' 4'-0 I '-0 I '-2 10' 2'-0 

6' I 4'-6 I '-0 I '-4 I I 0' I 2 '-4 
7' I 5'-1 I '-2 I '-6 I I 0' I 2 '-9 
a· I 5'-8 I '-2 I '-8 I I 0' I 3 '-2 
9' I 6'-3 I '-2 I'-! 0 I I '-0 I 3 '-5 
10' 16'- 10 I '-3 2'-Q I I '-0 13'- 10 

II' I 7'-6 I '-3 2'-3 I I '-0 I 4'-3 

12' I a·-o I '-3 2'-3 I I '-2 I 4'-7 

13' I 8'-6 I '-3 2'-6 I 1'-3 I 4'-9 

14' I 9'-0 I '-3 2'-6 I I '-4 I 5'-2 
15' I 9'-6 I '-4 2'-9 I I '-5 I 5'-4 
16' 110'-Q I '-5 2'-9 I I '-6 I 5'-9 

X ~I 0:::0 - c 
V> -

0 

I.. "' 'tl a. 
al Vl 

.c 
+-go 
II> 
--' 

I '-0 I 5 I 12'1 5 '-6 

I '-0 I 5 I 12'1 6'-6 
I '-2 I 5 I I 2' I 7 '-6 
I '-4 I 6 I I 2' I 8 '-9 
I '-6 I 6 I 9" I 9 '-9 

I '-8 I 6 I 9" I I 0'-9 
1'-9 17 11 2' 112 '-0 

~I g I .c Vl - +-
0 co 

I.. "' c '0 c. II> 
al Vl --' 

I '- 1 0 I G I 12'1 4 '-9 I 6 I 12 • I 12'-9 
2'-0 I 6 112'1 5'-0 I 6 112'113'-9 
2'-2 I 7 I 12'1 7'-6 I 5 I 12'114'-9 

2 '-4 I 7 I 12'1 7 '-3 I 6 I 12 'I 15 '-9 
2 '-6 I a 1 12'1 8'-9 16 112'117'-0 
2 '-8 I 7 11 2'1 7'-0 I 7 112'1 9'-0 

~I 0:::0 
- c 
Vl -

0 
1.. "' 'tl Q 

"' Vl 

.c. 1.1...1 .c. +- <D +-
01 .0 01 
C E C 
q) ::J (I) 
_, :z --' 

:!ll co - c 
Vl -

0 

I.. "' '0 a. 
"' Vl 

.c. 
+-
01 c 
Q) 

--' 

• q) ... g 
~lv;l 0 
E 1.. '0 
::J "' a. :z r:n Vl 

.c 
+-g 
q) 

--' 

4 3'-9 I 5 I 12'1 2'-6 I 2 15 112'1 2'-6 

6 4'-9 I 5 112'1 3'-0 12 15 112'1 2'-9 

c....._ 
• ..; c-

~... • Vl 
<ll Vl' 
.0 - • 
E < ~ 
::J • .0 :z ..._ --' 

3 11700 

3 11800 

61 5'-9 15 112'1 3'-3 13 15112'1 3'-3 1312000 
81 6'-9 15 112'1 3'-9 1315 112'1 3'-6 1312300 
101 7'-9 I 5 I 12'1 4'-3 I 3 15 112'1 4'-o I 3 12400 
101 8'-9 I 5 112'1 4'-6 13 15 112'1 4'-6 14 12500 
121 9'-9 I 5 112'1 5'-0 I 4 16 112'1 s•-o 14 12700 
14110'-915112'1 5'-9 1417112'1 5'-6 1512800 
14111'-915112'1 6'-0 14 171 12'1 6'-9 1512900 
16112'-91 6 112'1 6'-0 I 4 I 8 112'1 7'-Q 5 I 3200 

18113 '-91 6 I 12'1 6'-9 I 5 I 8 112'1 8'-3 6 I 3400 
18114'-91 G I 9' I 7'-0 I 5 18 112'1 8'-3 6 I 3600 

6 112'110'-9120115 '-91 6 I a· I 7'-3 I 5 I 7 I a· I a·-o 6 I 3900 
11' 10'-6 1'-6 3'-Q 1'-7 5'-11 2'-10 a 12' 8'-0 7 12' 9'-0 6 12' 10'-9 22 16'-9 6 8' 7'-9 5 7 8' 8'-3 6 4000 

18' 11'-Q 1'-7 3'-0 1'-8 6'-4 3 '-0 7 10' 7'-6 7 10' 10'-0 6 10' 11'-9 22 17 '-9 7 12' 8'-0 6 9 10' 10'-0 7 4300 
19' 11'-6 1'-B 3'-3 1'-9 6'-G 3'-2 B 12' 8'-0 B 12' 12'-6 6 12' 10'-9 24 IB'-9 7 12' 8'-3 6 8 8' 9'-6 7 4500 
20' 12'-Q 1'-9 3'-3 1'-10 6'-1 1 3 '-4 9 12' 9'-6 8 12' 13'-3 6 12' 11'-0 26 19 '-9 7 12' 8'-9 6 9 9' 10'-9 7 4800 

21' 12'-6 1'-10 3'-6 1'-11 7'-1 3'-6 B 10' 9'-0 B 10' 14'-3 6 10' 11'-3 26 20 '-9 7 10' 9'-0 6 10 10' 11'-9 7 5000 
22' 13'-o 1'- 11 3 '-6 2'-0 7'-6 3'-6 9 12' 10'-0 9 12' 15'-9 6 12' 11'-0 28 21 '-9 8 12' 9 '-3 6 8 6' 10'-6 7 5300 

23' 13'-6 2 '-0 3'-9 2'-2 7'-7 3'- 10 10 12' 12'-9 8 12' 16'-3 6 12' 11'-3 30 22'-9 B 12' 9'-9 7 8 6' 10'-6 7 5500 
24' 14'-0 2 '-2 3'-9 2'-4 7'-11 4 '-0 10 12' 11'-6 9 12' 17'-9 6 12' 11'-3 30 23 '-9 B 12' 10 '-0 7 8 6' 11'-0 8 5800 

25' 14'-6 2'-4 4'-0 2'-6 8 '-0 4'-2 10 12' 12 '-6 9 12' 19'-0 6 12' 11'-3 32 24 '-9 8 12' 10'-3 1 8 6' 11'-0 8 6100 
26' 15'-Q 2'-6 4'-0 2'-8 8'-4 4'-4 9 10' 11'-6 9 10' 18'-6 6 10' 13'-0 34 25 '-9 8 12' 10'-9 7 10 9' 13'-0 9 6400 
27' 15'-6 2'-9 4'-3 2'- 10 8 '-5 4 '-6 10 12' 12'-3 10 12' 21'-3 6 12' 11'-9 34 26 '-9 B 12' 11'-0 B 10 9' 13'-3 9 6700 
28' 16'-Q 3 '-0 4'-3 3'-0 8'-9 4'-B 10 12' 13'-3 10 12' 22 '-0 6 12' 12'-3 36 27 '-9 B 12' 11 '-3 8 10 9' 13'-6 9 7200 
29' 16'-6 3 '-3 4'-6 3'-3 8'-9 4'-10 II 12' 16'-3 9 12' 23'-0 6 12' 12'-3 38 28 '-9 B 12' 11 '-9 8 10 9' 13 '-6 9 7500 

30' 17'-0 3 '-6 4'-6 3'-6 9'-0 5 '-0 II 12' 15 '-9 10 12' 24'-0 6 12' 12'-9 38 29'-9 8 12' 12 '-0 8 10 9' 13'-9 10 7900 

\ 

*Total number of bars In cross section. *Factored Average Soli Bearing Pressure (psfl. 

(
Y2 • Exp. Jt. 
if require~ AWal I 

~ ~·-~""" 
~ 

1.0 
N 

B~rs 

~L-1-Fto. 
For overl~p < 6' use 
FOOT I NG STEP DETAIL 

FOOTING DETAIL 

'1: 

~ ~ 

A 

W~l 1 Y2" Exp. Jt. 
If required 

X 
ro 

:::1!! 

0 _, 
oq-

I '-0 

~tg. 

2'-0 

Jlf 
FOOTING STEP DETAIL 

H 

QUANTITIES 

CASE II 
+= 
LL. 

<D • 
+- c 
II>...J .._, 
0 . 
C>-
0 • 
uu 

+= ..._ 
a.<D 
'00 
-l·-

c . a. 
--' NV> -' ___ , 

Q),.Q)L. 
Q)fl.ld>Oln 
+- ..0 ~::::Z:::::..D 
V') _J V)- _J 

4' I . 32 I 27 I I 0 
5' I . 37 I 31 I 12 
6' I .421 341 12 
7' I . 51 I 42 I 14 
a· I . 56 I 51 I 15 

9' I . 65 I 55 I 16 
10' I . 73 I 64 I 18 
II' 20 
12' 20 
13' 21 

14' 1.05 105 24 
15' I. 16 120 24 
16' I. 29 127 25 
11' I. 41 138 26 

18' I. 55 162 28 
19' I. 69 169 29 
20' I. 83 195 30 
21' I. 99 223 30 
22' 2. 15 232 32 
23' 2. 35 247 34 
24' 2. 60 263 34 
25' 2.87 274 36 

2~ 3. 14 305 38 
27' 3. 48 324 38 
28 ' 3.83 337 40 

29' 4.25 353 41 

30' I 4. 68 I 380 I 42 

NOTE: 
Quantities are shown for information 

purposes only. The pay Item Is 
me~sured per squ~re foot of wa I I. 

Quanti t ies are for one L.F. of wal I 
except for hor i zonta I s tee I I ap 
sp lI ces and footlnQ steps. 

Steel quantities for horizontal lap 
sp I Ices sh~ 1 I be added for w~ I I 
segments greater than 30 feet, 
and add a sp l Ice for each 
additional wal I segment greater 
than 30 feet. Horizontal splIces 
shal I occur at construction or 
contraction joints I 1'-0 spl lcesl. 

Steel and concrete quantities for 
footlnQ steps shal I be added to 
those shown in the table. 

AS-BUlL T CERTIFICATION 

NOTE: 

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. 

-4-L ~-~ ---~!!!~--------~91101~-
SIGNATURE RECISTRA TION NO. DATE 

HUBBARD ENGINEERING 
1840 s. STAPLITDR~SUITE# 137 

MESA, AZ 85204 
ENGINEERING FIRM 

For General Notes, Typlc~l El evations, Sections 
and Detar 1 s see so 7. 01 < 1. 2, and 4l. 

5tvf· I{- th-,~ 
~.,,~ ~m.€_ 

ARIZONA OEPARTIIENT OF TRANSPORTAT ION 
INTERIIOOAL TRANSPORTATION DIVISION 

BRIDGE GROUP STRUCTURE DETAIL 

RETAINING WALL 
<REINFORCED CONCRETE CANTILEVER> 
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AS BUILT DATE 

i 
ON-SITE GRADING &: DRAINAGE PLAN 

FOR 

Dibble 
Engineering 

PROJECT BENCHMARK 

THIS 
PROJECT 

LOCATION MAP 
T5N - R2 E-SEC 11 

COP 1/ 4 SECTION 57-2 1 

ON-SITE QUANTITIE~s 
2 "DGI 6 " ABC (ACCESS ROAD) 

9 "PCCP I 4 "ABC (ACCESS RAMP) 

EARTHEN DITCH - TYPE A 

EARTHEN DITCH - TYPE B 

EARTHEN DITCH - TYP E C 

EARTHEN DITCH - TYPE D 

EARTHEN B ERM 

RIPRAP LIN ED CHAN NEL 

RIPRAP WI GEOSYNTHETIC EROSION CONTROL , D5Q;9 " 

RIPRAP WI GEOSYNTHETIC EROSION CONTROL , D50= 12" 

CONCRETE HEADWALL MAG STD DET 501- 1, TYPE U 

CONCRETE HEADWALL, SPECIAL DETAIL 

1 ,838 SY 

880 SF 

1,00 4 LF 

66 LF 

384 LF 

444 LF 

5 14 LF 

4 68 LF 

256 CY 

SONORAN CIROSSING 
PHOENIX, ARIZOINA 85085 

A PORTION OF SECTION 11, Tti>WNSHIP SN, RANGE 2E 

PROJECT INFORMATION PROJECT BENCHMARK 
ENGINEER 

OWNER 

DIBBLE ENGIN EERING 
750 0 NORTH DREAMY DRAW DRIVE, 
SUITE 200 
PHOENIX, ARIZONA 85020 
PHON E: 602.957 . 1 155 
FAX: 602.957 .2838 
CONTACT: MIKE GLEASON, P.E. 

WESTCOR I 
BLAC K CANYON MOTORPLEX, LLC 
1 14 1 1 NORTH TATUM BOULEVARD 
P HOENIX, AZ 85028 
PHONE: 602.953 - 62 10 
CONTACT: EDWIN P URU HITO 

.l FOUN D CITY OF PHOEN IX BRASS CAP IN HAN D 
HOLE :scHH) AT THE INTERSECTION OF DOVE 
VALL EY ALIGNMENT AND NORTH VAUEY 
PARKWAY, HAVING AN ELEVATIO N OF 1631.34 9, 
CITY C f PHOENIX DATUM. 

AS-BUILT CERTIFICATION 
I HEREBY CERTIFY THAT THE "RECORD DRAWING" MEASUREM ENTS 
AS SHOWH HEREON WERE MADE UNDER MY SUPERVISION OR AS 
NOTED AN ) ARE CORRECT TO THE BEST Of MY KNOWLEDGE AND 
BELIEF. 

LEGEND 
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@ 
1!] 
~ 

;"i v 7 
·ID=={) 
~ 
tr 
2 

~ 

EXST 

BENCHMARK 

BRASS CAP FLUSH 

BRASS CAP IN HANDHOLE 

BACKFLOW PREVENTION DEVICE 

CACTUS 

DRYWELc 

FIRE HYDRANT 

FIRE DEPT CONNECTION 

GATE 

GRATE 

DIBBLE PROJECT NO 1 1 1204 

~ 

&-0 
~ 

L:J 
'--" 

0 
a 
J 
c:g] 

NEW 

BACKFLOW PREVENTION DEVICE 

DRYWELL 

FIRE HYDRANT 

GATE 

HEADWAll 

MANHOLE 

METER 

P1PE PLUG 

PULLBOX 

RIPRAP TRASH RACK ACCESS BARRIER, SPECIAL DETAIL 

FLAP GATE, WATERMAN MODEL F - 10 

STEEL HAN D RAIL, P - 11 73 

82 CY 

EA 

EA 

EA 

EA 

102 LF 
108 LF 

26 LF 

SITE ACREAGE ADRIAN BURCHAM 70-23-73 GUY WIRE 
~ 

1 SIGN 

42 " RGRCP CLASS IV STORM DRAIN 

5 4 " RGRCP CLASS V STORM DRAIN 

PI PE PL UG 

CONCRETE EQU IPM ENT PAD 

4 WIRE FENCE WI P OSTS 

4 WIRE FLOOD GATE 

& ® ACCESS GATE 

lEA 

2 0 0 SF 

850 LF 

2 3 2 LF 

l EA 

F IRST FLU SH RETENTION TABL E 

BASIN CONTR IB~TI NG REQUIRED VOLU~~ _I VOL UME 
AREA SF) CALCULATION 7cF PROVlm'f)(~f) 

7.79JA8 --I0,884A8 
A 156, 8 16 156,8 1 5 X (0.5011 2.)=~ I &.ffi'Z 

15,880A&--23, J75A8 
8 235,224 235,224 X (0. 50I12) = !r;ee+ I -H;e6e 

c 19 1,664 
10,252AB--IJ,16JAB 

191,664 X (0.50I 12)= t-;96& I ~ 
57, 766AB - 75 804AB 

TYPE 

TEMPORARY 

TEM PORARY 

TEMPORARY 

NET = 77.7 1 AC 

GROSS = 105.73 AC 

DISTURBED AREA = 10 .3 AC 

EARTHWORK 
CUT 13,500 CY 
FllL 10 , 10 0 CY 
NET 3,400 CY ( EXP ORT) 

REGISTERED ENGINEER/ LAND SURVEYOR DATE 

47282 
REG ISTRATI•) N NUMBER 

SHEET INDEX 
Cl.O COVER 

C2 .1 KEYMAP & CONTROL PLAN 

GRADING & DRAINAGE PLAN 
NOTE: ESTIMATED EARTHWORK CALCULATED BASED ON 
ONE-FOOT AERIAL CONTOU R MAPPING. 10% FILL 
SHRI NK ASSUMED. ACTUAL EARTHWORK MAY VARY. 

C3.1-C3.6 

C4 . 1 

C5 . 1-C5. 4 

CONCRETE CHANNEL PLAN & PROFILE 

DETAILS 

DRAINAGE NOTES: 

A PORTION OF THIS SITE IS WITHIN A FLOOD ZONE (TYPE A AND AE). 
OFFSITE FLOWS AFFECT THIS SITE. 
RETENTION ON THIS SITE IS PROVI DED FOR TH E 10-YEAR STORM EVENT. 

EXTREME STORM OUTFALLS THIS SITE IN MU LTIPL E LOCATIONS / ELEVA TID ,S. 

AS-BUlL T CERTIFICATION 

/!) 

~ 

~: 
Q2] 
IJT\f 

fB 

91~~~~~-. 
9 

HEADWALL 

MANHOLE (TYPE NOTED) 

METER (TYPE NOTED) 

PEDESTAL (TYPE NOTED) 

PULLBOX (TYPE NOTED) 

R1PRAP 

SIGN 

STREET LIGHT 

~:- j ~\ ~~ TREE 

-1,._')- UTIUTY POLE 

if' VALVE (iYPE NOTED) 

EASEMENT 

... ~,·}'-·-~ 

PROPERTY UNE 

RIGHT - Of -WAY 

FENCE WIRE 

FENCE CHAINUNK 

FLOVt'UNE 

MASONRY WALL/RETAINING WALL 

MAJOR CONTOUR 

-o-
" 

-

STREET LIGHT 

UTILITY POLE 

VALVE 

BUILDING SETBACK 

CENTERLINE 

EASEMENT 

RIGHT -OF -WAY 

CHANNEL 

FENCE WOOD 

FENCE WIRE 

FENCE CHAINLINK 

FLOWLINE 

M.ASONRY WALL/RETAINING WALL 

~,.,..-... I.IAJOR CONTOUR 

~, .. ~ MINOR CONTOUR 

lliiiJI STDRI.A DRAIN 

- 2"W- UTILITY LINE (TYPE NOTED) 

~ FLOW DIRECTION 

- r-

D 1,0 80,288 1,0 80,288 X (0. 501 1 2) =~~ ~ TEM PORARY 

E 19 ,731 X (0 .50I 12 ) =823 AB I I, II JAB 
19,7 3 1 ~ PERMANENT 

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. 

~;:;~%;1}c~:·y,:~~~~:~~~{.~:z) 
u;;;~ '.';f 1/1SL n._!_ a::.e1;)5 -1 D 1-7 

\t:{~;., =~- ?bt 

-· '" MINOR CONTOUR 

UTI LITY LINE (TYPE NOTED) 

~ EXST BUILDING 

- c-

FILL SLOPE LIMITS 

CUT SLOPE LI MITS 

VOLUME = ( P I 12)A 
P = 0 .50 ( INCHES) ( FIRST FLUSH) 
A = DRAINAGE AREA (SF) 

AL#Yt~. 41282 

SIGNATURE REGISTRATION NO. 

HUBBARD ENGINEERING 

it REFER TO ON - SITE DRAI NAG E REP ORT FOR ADDITIONA L DRAINAGE DESIGN INFO RMATION 1840 S. STAPLEY OR. SUITE/ IJl 
MESA, R 85204 

ENGINEERING FIRM 

GRADING & DRAINAGE NOTES (CITY OF PHOENIX, 2011) 

~ 
~ .., 
o, 

€ 
~: 
~ 
I 
C' 

5 
~ 
0 
N 

1. A. GRADING PERMIT IS REQUIRED UNDER CHAPTER 32A OF THE PHOENIX CITY CODE. 
2. WHEN HAUL PERMITS ARE REQUIRED, THEY MUST BE OBTAINED PRIOR TO OR 

CONCURRENTLY WITH THE GRADING AND DRAINAGE PERMIT. 
3. EXCAVATING CONTRACTOR t.4UST GNE LOCATION FOR WASTIN G EXCESS EXCAVATION 

AND A LmER FROM OWN ER GIVING PERMISSION FOR DUMPING PRIOR TO STARTING 
ON- SITE CONSTRUCTION. IF EXCESS EXCAVATION EXCEEDS 100 CUBIC YAROS, THE 
DISPOSAL SITE Will ALSO REQUIRE A GRADING AND DRAINAGE PERMIT. 

4. PLANNING AND DEVELOPMENT DEPART" ENT FIELD INSPECTION GROUP SHALL BE 
NOTIFIED 48 HOURS BEFORE ANY ON- SITE AND/ OR OFF -SlTE CONSTRUCTION 
BEGINS, TELEPHONE ( 602) 262-7B11 . 

S. STAKING FINISH FLOOR ELEVATIONS IS THE RESPONSIBlUTY OF THE OWNER AND HIS 
ENGINEER. THE OWNER'S ENGINEER SHAll. SUBMIT TH REE SEALED COPIES OF THIS 
GRADING AND DRAINAGE PLAN DESIGNATED AS "RECORD DRAWING" (BEARING AN 
ORIGINAL SIGNAi URE) PRIOR TO THE REQUEST FOR FINAL INSPECTION. 

6. PAD CERTIFICATIONS WILl BE REQUIRED ON All LOTS WITHIN THE SUBDMSION AND 
SUBMITIED TO THE CIVIL/SITE INSPECTOR PRIOR TO ANY CONCRffi CONSTRUCTED 
IN THE RIGHT- OF-WAY. PAD CERTIFICATION CAN BE SUBMITIEO TO THE CM L/SIT£ 
INSPECTOR BY EITHER SUBMITIING ONE APPROVED BLACK-LINE AS- BUILT GRADING 
AND DRAINAGE PLAN OR IN LETTER FORMAT SHOWING THE DESIGN AN D AS- BUILT 
PMJ ELEVATIONS AS SHOWN ON THE APPROVED GRADING AND ORAJNAGE PLAN . IT IS 
REQUIRED THAT THE AS- BUILT PLAN AND LETTER BE SEALED BY A CIVIL ENGINEER 

~ OR lAND SURVEYOR REGISTERED IN THE STATE OF ARIZONA. 
o 7. A SEPARATE PERM IT IS NECESSARY FOR ANY OFFSITE CONSTRUCTION. 
~ B. AN APPROVED GRADING AND DRAl NAGE PLAN SHALL BE ON THE JOB SITE AT ALL 
i:: TIMES. DEVlATIONS FROM THE PLAN MUST BE PRECED£0 BY AN APPROVED PLAN 
9, REVISION . 
-v; 9 . GRADING AND DRAINAGE PLAN APPROVAL INCLUDES TH~ CONSTRUCTION Of ALL 
1; SURFACE IMPROVEMENTS SHOWN ON THE APPROVED PLAN. INCLUDING, BUT NOT 
~ Ut~ITEO TO. RETENTION AREAS. SEDI~ENTATION BASINS. AND/OR OTHER DRAINAGE 
:;- FACILITIES, DRAINAGE PAffiRNS, 'NALLS, CURBS, ASPHALT PAVEMENT, AND BUILDING 
::E n..OOR ELEVATION. 
8 10. GRADES SHOWN IN RETENTION BASINS ARE DESIGN FINISHED GRADES. SHOULD THE 

~ ~~~~~~C~~t;j,NSD'iii:~~~~M~N p~tsi:A~CS~NDI'm~R~~~~ ~~TINGS, 

11. CONTRACTOR 1$ RESPONSIBLE FOR LOCATING AND CONFIRMING DEPTHS OF ALL THE 
EXISTING UTIUTY UNES WITHIN PROPOSED RETENTION BASIN AREAS. IF THE BASIN 
CANNOT BE CONSTRUCTED PER PLAN BECAUSE OF CONFUCTS. THE CONTRACTOR 
SHOULD DISCUSS MODIFICATION OF BASIN CONFIGURATION WITH THE CllY INSPECTOR 
TO DffiR~INE IF A PLAN REVISION OR A FJELD CHANGE IS REQUIRED. 

12 . ALL DRAINAGE PROTECTIVE DEVICES SUCH AS SWALES, INTERCEPTOR DITCHES. PIPES, 
PROTECTIVE BERMS. BARRIER WALLS, CONCRETE CHANNELS, OR OTHER MEASURES 
DESIGNED TO PROTECT ADJACENT BUILDINGS OR PROPERTY FROM STORt.A RUNOFF 
~UST BE COMPLETED PRIOR TO BUILDING CONSTRUCTION. 

13. PER SECTION 6.8.7 OF THE STORM WATER POLICIES AND STANDARDS, SIDE SLOPES 
OF STORM WATER STORAGE FACILmES SHALL BE NO STEEPER THAN Sol FOR 
IRRI GATED GRASS AREAS AND 3 : 1 FOR LANDSCAPE AREAS. SLOPE STABILIZATION 
MEASURES ARE REQUIRED FOR ALL SLOPES GREATER THAN So l. THE SLOPE 
STABILIZATION MEASURES ~UST BE READILY MAINTAINABLE USING COMMON 
WJNTENANCE EQUIPMENT AND BE DESIGNED WITH CONSlDERATION TO AESTHETICS. 
THE SLOPE STABILIZATION MEASURES SHALL BE CONSISTENT WITH CO~~ONLY USED 
ENGINEERING PRACTICES. UN-STABILIZED DECOMPOSED GRANITE IS NOT ALLOWED ON 
SLOPES GREATER THAN Sol . 

14. RETAINING WALLS 3'4' 0R LESS MEASURED FRO~ THE TOP OF THE FOOTING TO THE 
TOP OF THE RETAINING WALL THAT SUPPORT A SURCHARGE ARE TO BE REVIE'HED 
AND PERMITTED BY THE CML PLAN REVIEW STAFF AND INSPECTED BY THE CML 
INSPECTION STAFF. RETAJ NING WAll OVER 3'4' ON NON- HILLSIDE RESIDENTIAL ZONING 
DISTRICTS REQUIRE A USE PERMIT. WALLS OVER 3'4' Will BE REVlEWED, PERMiffiD, 
AND INSPECTED BY THE BUILDING SAFETY BRANCH OF THE PLANNING AND 
DEVELOPMENT DEPARTMENT UNDER SEPARATE SUBMITTAL BY THE APPUCANT. 

1S. ALL RAMPS MUST MEET ADA AC CESSIBILITY GUIDEUNES (ADAAG) STANDARDS AND 
CITY OF PHOENIX SUPPLEMENT TO M.A.G. UNIFORM STANDARD SPECIFICATIONS AND 
DETAILS; 2% MAX CROSS SLOPES AND 12o1 MAX LONGITUDINAL SLOPES. 

16. CERTIFlCATE 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 RtGHT - OF-WAY SHALL BE 
REPAIRED OR REPLACED, AS NOTED BY CITY INSPECTORS, BEFORE FINAL 
ACCEPTANCE OF THE WORK. 

10/23113 

:.!':~' ""'"' ~ ;~, g~~~ 

18. THE ENGINEERING OESH;N CoN THESE PLANS IS ONLY APPROVED BY THE CITY IN 
SCOPE AND NOT IN DETAJL ;oNSTRUCTION QUANTTJES ON THESE PLANS ARE NOT 
VERIFIED BY THE CITY. APP laVAL OF THESE PLANS ARE FOR PERM IT PURPOSES 
ONLY AND SHALL NOT PRE\'ENT THE CITY FROtJ REQUIRING CORRECTION OF ERRORS 
IN THE PLANS WHERE SUCr· ERRORS ARE SUBSEQUENTLY FOUND TO BE IN 
VIOLATION OF ANY LAW. OR l lNANCE. HEALTH, SAFETY, OR OTHER DESIGN ISSUES. 

19. lHE CITY OF PHOENIX POll ; E DEPARTMENT ENFORCES LAWS REGULATING THE 
OPERATION OF COMMERCW. VEHICLES. THIS INCLUDES ENFORCEMENT OF FEOERAt., 
STATE, COUNTY AND LOCAL LAWS AND ORDINANCES. QUESTIONS REGARDING 
COM~ERCW. VEHICLE ENFOHCEMENT MAY BE DIRECTED TO THE COMMERCW. VEHICLE 
ENFORCEMENT SUPERVISOR AT (602) 49S- 7813 (TRAFFIC BUREAU SOUTH) OR (602) 
495-6784 ( TRAffiC BUREAU NORTH) 

20. PLAN APPROVAL IS VALID F>JR 180 DAYS. PR10R TO PLAN APPROVAL EXPIRATION, 
ALL ASSOCIATED PERMITS S ' All BE PURCHASED OR THE PLANS SHALL BE 
RESUBMITIED FOR EXTENSICN OF PLAN APPROVAL. THE EXPIRATION, EXTENSION, ANO 
REINSTATEMENT OF CIVIL E~GI NEER1NG PLANS AND PERMITS SIW.l FOLLOW THE 
SAME GUIDELINES AS THOSE INDICATED IN THE PHOENIX BUILDING CONSTR1JCTION 
COOE AWINISTRATIVE PROVI SIONS SECTION IOS.3 FOR BUILDING PERMITS. 

21. THE OWNER/ DEVELOPER SH "-1. BE RESPONSIBLE FOR REGISTERING THE DRY WELLS 
SHOWN ON THE GRADING AJ< O DRAINAGE PLAN WITH THE ARI ZONA DEPARTMENT OF 
ENVIRONMENTAL QUALITY (A.D.E.Q.) . FOR INFORiotATION ABOUT SPECIFIC 
REQUIREMENTS, CONTACT TI- E WATER PERMITS UN !T AT (602) n l-4686. 

22. DRY WELLS MUST BE DRlllio O A MINIMUM OF 10 FEET INTO PERMEABLE POROUS 
STRATA OR PERCOlATION TESTS WILL BE REQUIRED. THE GRADING AND DRANAGE 
INSPECTOR MUST BE PRESENT BEFORE BACKFILl. OR WELL PIPES ARE PLACED 
WITHIN ANY DRY WELLS. 

23. THE OWNER/DEVELOPER IS RESPONSlBLE FOR INSTALLING ADDITIONAL DRYWELL(S) 
SHOULD THE ON - SITE RETENTION FAIL TO DRAIN WITHIN 36 HOURS. 

NOTE: BEFORE GRADING IN AREAS CONTAINING NATIVE DESERT VEGETATION. THE 
CONTRACTOR MUST OBTAIN -'1 PERMIT FROM ARIZONA DEPARTMENT OF AGRICULTURE. 
FOR INFORMATION, PHONE (60 2) 364-0935. 

/ ' ,/ 

ENGINEER'S NOlES 
1 . CONTRACTOR SHALL REFER TO LANDSCAPE SALVAGE PLAN FOR ALL VEGETATION TO BE 

REMOVED I SALVAGED. 
2 . ADOT DETAILS SHALL BE CONSTRUCTED PER ADOT STANDAR D SPECIFICATIONS. 
3 . CONTRACTOR SHALL COMPLY WITH CWA SECTION 40 4 NATIONWIDE P ERMIT REQUIREMENTS 

FOR LINEAR TRANSPORTATION PROJECTS AND UNDERGROUND UTILITIES. 

K IVA : 1 1 - 3686 
SDEV: 1 1 00351 
CSPR: 1201762 
OS: 57-2 1 

City of?~ 
Th<s< plan>~ve be<A IIPI'rovcd by tho 
t>ev<~opai<OI SetviOCI ~fOl 
lbeijiUillc<o!thtfonowin&pCDDil(s)' 

GtadiDS ~l'b . ..J_. flali::L/a - IZ:.. 
SVIMP _Ph.- ()ate, 
Paving _Ph--- Dale" 

Con<r<l< ~Ph. O(ain. Fac. -Ph-
'1/ala ·-- Date_ 
Wastewa\.Cr Ph._ Date_ 
\/l ise . ?b._ Oate_ 

0 
CALL TWO WOf<ICit:G Q.I.'IS 

(oo2l'263-'t10o 
1-800-STAKHT 
(OOTSO[ loltlo.'OCOP-. COIJNfY} 

1 I MODIFlED UFT STATION GRAOtNG, lAYOUT A.NO DRIVEWAY I SAK l 0 1/ 14/ 20l.3 

REVISION I BY 

SONORAN CROSSING 

COVER 

~ BASINS SHOULD BE SUFFICIENTLY OVER-EXCAVATED CURI NG THE ROUGH GRADING 
a! OPERATION TO ALLOW FOR THE PLACEMENT OF THE FILL DR LANDSCAPING L DRN o KEE DESo KEB CK' t.ARG 
~ MATERIALS. DATE:S 12 OATE: 6 12 DATE:6 12 

/ .--L--------------------------------------------------------------------------------------------------------------------------------- SCAL E: ~ NOTED 
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BOUNDARY 

AS BUILT DATE 

Dibble 
Engineering· 

DIBBLE PROJECT NG- H 1 ~J4 

REF"ER TO THE FOLLOWI NG 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 LIG HT PLAN 

>­
<( 

~ I 
Cf_ l 

~ I 
:;il 

;I 
0::: 1 
0 
z 

N 

a· 1 oo· 2oo· 4oo· 
~ 

r PROJECT BENCMARK 
T5N, R3E, SEC 11 
SE SEC CORNER 
FOUND BCHH 
STA 85 + 52.82 

40+~0 50+00 1 ;.::60+ 00 55+00 70+00 75+00 80 +00 65+ 00 

C 
_.!__ -\ f.~ -- - NB9'JJ7?L: · - - 0 - -'----' - -'---I - -+--I - ~ - ___...1______-j ;;89·~1 

- _l__l - -t-------J -- __L_____.__I - ___...1______-j - ___J___J - _i._._l -
(A 

I 

:: 'VI ~·"'.;;;;"-·>':;if" , ./ - DOVE VALLEY ROAD ~ ·~::~·.: _,-,. £_:'.~-~;/!~ - j/l ~ . (AKA SONORAN BOULEVARD) 
T5N, R3E, SEC 11 -·~. j ,"''i- ~ ··- -- -~ -- ·:-._ 
SW SEC CORNER ·\ ;t:- ·A-:. 
FOUND STONE IN HH ~-..- DOVE VALLEY ROAD 
STA 32+67.87 STA 54+ 45 5 1= 

(WEST OF 1- 17) STA ~~~~oAi~ 
AS-BUlL T CERTIFICA T!ON 
I HEREBY CERTIFY THAT TH£ "RECORD DRAWING" MEASUREMENTS 
AS SHOWN HEREON W£R£ MAD£ UNDER MY SUPERVISION, OR AS 
NOT£0, AND AR£ CORRECT TO rH£ BEST OF MY KNOWLEDGE AND 
BELIEF. 

A/;yf~ 41282 10/23/13 

SIGNATURE REGISTRAnON NO. 

IJ"''".-.o """"" ""'' II 1(60"i)'263-110o 
1-800-SfAKHT 

\ {()JTSIDE w.ll(:(fl~ CO'.iNI'r') 

REVISION 8Y 

HUBBARD ENGINEERING -~ - I SONORAN CROSSING 
1840 S. STAPLEr DR. SUITE/ 137 

MESA, AZ 85204 
ENGINEERING FIRM 

KEY MAP & CONTROL PLAN 

RN' KEB IDES,-KEB-!CiCMRG 
.TE,S/12 IDAT£,6/12 -IDATL S/ 12 

CALE: 1"~2oo· 
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FLOODWAY I 
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I 
100- YEAR fLOOP~N 
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(ZONE AE) 
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NOTE: 01 00 OFF-SITE FLOW PEAK AND 
ON-SITE FLOW PEAK DO NOT OCCU R AT 
THE SAME TIME AND ARE NOT CUMULATIVE 

~f:: 0 / ! · STA J9+76.5 A8 

'It I f 232' 75 I @ - . @) 

V>• .._ , 
CJI 

~/~ 
,:f/1~ 
!:l it:O 

Ofo;;! 
~\' O/o;;! ' f. =z= 581.7' LT AB 

,- -- --- I -- _ _ l u:r - A820% I 
< - -- ~~ - I CFS ~ [::! I 0 ."'%% (~PS) 1- - -

-=t=_--=::-.-~~~· - , __ c__,,.~-- " ~- ' -" n - I - "'\;, ~ / -·~~ 
_ ·- +.- .• ____ • . . - 1s•sl .;.:. """··--~:.....:.:....__ __ ·-··--- 1652 ; ---

_, -- ... ... ,..__ f ~ ..,..._____ ... 

... ----- -~~--~-~~~~~::-~~E~~:-~-~~#~~~-c=- - -- ~- - -=- > ~:~~:= -=---~=-~-\ -o_ _ - --

_.--' \ \: 5TA 39+4 1 :~.0AB 5TA 39+42.2 AB \ \ 5TA 39+43:-t- .6AB 

----- --
- f._-~._,,.. ___ ~ 
f-ri\
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, Jl \ \ FG 165* 4. 06AB8 
~ \ 5TA 39+44.7 A 

~~ ~---· 

• /. ~ ~~--- FG 1653.3 AB -- \\ \ FG l6S3.+:84Ae~ - - - " ' FG 1654~~0-iAB 
- 400.3' LT AB 321.-T LT .4A8 Ul 221.~ LT .9A8 

FG 1653 .• . 25A8 FG 1654.0 A8 • t;l 0 FG 1654.-!T.J9A8 
Vl ".;::/ -.:.:;; I /,'!D ,~JOTJJ. > ;· ''-.)6' /' · h ~"\ \ 5TA39+29.2 A8 \ 5TA39+30.2 AB N(J(§ \ 5TA39+31 .5 A8 

•. 121.7' LT AB I 
\ FG 165+,& J. BOAB 

I 5TA 39+32.7 AB 
121.6' LT AB :::i 

I 
(.) 
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'1 "' . ~ 

;,~ t;l~ Lh 'A8 485.9' LT ~ ~~ \!!}; 400.1' LT A8 321 .~ LT.4A8 - ~"' 221.6' LT .4AB 

A8.5 STA 35+31.9./ < AB 5TA 39+32.1 I 5TA 
3
_9+36.8 AB 

-tl~ I AB.85 FG 1652~; I ~ c 165ir.e 2.90A8 

AB725.1' LT A8 488.4 ' LT I - 434.~ LT AB 

~~OlE: CHAN~EL TO BE MAINTAINED '-' " AB.OB';G 1653~/~B '/ . I I 
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/-', 
'tl"". 
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- '· 

BY DEVELOPER ASSOCIATION AB STA 39+16.1 B C 1652.9 
AB.4 488~ LT A ~\1j_~~OL~ -" 

1 NOTE: CHANNEL TO 
I BE MAINTAIN ED t L .BY DEVELOPER ASSOCIATION 
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NOTE: FUTURE DEVELOPMENT OF THIS PARCEL REQUIRES / 
100-YEAR, 2-HR 100% RETENTION 

AS-BUlL T CERT/FICA TION 
I HEREBY CERTIFY THAT THE "RECORD DRAWING" MEASUREMENTS 
AS SHOWN HEREON WERE MADE UNOER MY SUPERVISION, OR AS 
NOTED, AND ARE CORRECT TO THE BEST OF MY KNOWLEDGE ANO 
BELIEF. 

ALh'1~ 4 1282 

REGISTRATION NO. SIGNATURE 

HUBBARD ENGINEERING 
1840 S. STAPLEY DR. SUITE/ 137 

MESA, Al 85204 
ENGINEERING FIRM 
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MATCH LINE - SEE SHEET C3.3 

AS BUILT DATE 

Dibble 
Engineering· 

DIBBLE PROJECT NO 111204 

D REMOVAL NOTES 

0 CONSTRUCTION NOTES 

@ CONCRETE ACCESS RAMP PAVING 
9"PCCP I4"ABCINATIVE COMPACTED 
TO 95% 

@ EARTHEN DITCH TYPE C 
DET 3, SHEET C5. 1 

DUMPED RIPRAP 
W/EROSION CONTRO L GEOSYNTHETIC ( NPI) 
DEPTH=24" , D50=6" , GEOMETRY PER PLAN 

DECOMPOSED GRANITE ACCESS ROAD 
2"DG( 114" MINUS) ON 6"ABC 

@ 4 WIRE FENCE W/ POSTS 
ADOT STD DET C- 12.1 0, TYPE 1 
MOD NO BARB. SEE SHEET C5.2 

@ 4 WIRE FE NCE FLOOD GATE 
ADOT STD DET C- 12.1 0 , LENGTH PER PLAN 
SEE SHEET C5.2 

@ 16' ACCESS GATE 
ADOT STD DET C- 1 2.1 0, TYPE 1 (DOUBLE) 
SEE SHEET C5.2 

NOTE: ELEVATIONS AND CONTOURS ARE TO 
FINISH GRADE. CONTRACTOR SHALL OVER 
EXCAVATE AS REQUIRED FOR SURFACE 
MATERIALS (ABC, PAVEMENT, RIPRAP, ETC) 
TO MEET FIN ISH GRADE. 

REFERENCE NOTES 

REFER TO SHEET C4.1 FOR 
CHANNEL CONSTRUCTION 

REFER TO OFF- SITE ROADWAY PLAN 
FOR ROADWAY CONSTRUCTION 

~ 

0 
BBO SF 

366 LF 

82 CY 

1,492 SY 

910 LF 

232 LF 

1 EA 

0 

15' .50' 6C' ------­SCA_[ 1" 3C' 

,-JC~...L -.,;c ~,£[)~ 

~ t~~v~;.1~1 
2 I APS 7 CHANNEL CONFLICT REVISIONS KEB I 0470372013 

REVISION BY 

SONORAN CROSSING 

GRADING & DRAINAGE PLAN 

lORN' KEB IDES' KEB ICK' MRG SHEET IDATE,6[12 IDATE,6/12 !)Ai£,6712 

SCALE: AS NOTED 3 OF 13 
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NOTE: FENCE TO BE RELOCATED_; 
PRIOR TO CONSTRUCTION (BY OTHERS) 

., 

'{-

204-02-004-F 
W£STCOR BLACK CANYON MOTORPLEX LLC r 

HEQUIRES _/ - -'---/- NOTE: f!J.TUR.E DEVELOPMENT OF THIS PARCEL 
- -.,2_go.,-YEAR, ,~-HR PRE VS POST RETENTION 

'· 

~--, 
\ 

/' 

.'· 
/ / 

RETENTION BASI N A (TEMPORARY) 
TOP 1 652.% .20AB 
WSE 165 1.9 1 AB 
BOT 1 651.00 A8 
VOL ~ CF PROVIDED I0,884AB 
REO ~ CF (FIRST FLUSH)7,79JAB 

~- =----------

' 

' 
/ 

f..S~ / 
,.. -:··=: 

' 

\ 
I 

I 

i 

I 
I 

,-· 

·j 

/ 

' ,..-

~-~ 

-I 

~;i\ 

n~, 
~~I 
Lt 
IT 
\, I 
I:\ 
l :i ·. 
1: , : 
\ '' \ ' 
I • \ 
I ~ I 
~ 1 f-, ., 

I
. I 
·:·· I 

I .~. ,I 
I ' 1 
I I 
I, I• 

I, 

I I 
I ·: i 

I 
I. 
J 

0:<: Vl~ wu. 
w u;. 
a:: oO 
U o-' 

r-­
~ <D·w 
2: Nt:: 

:::> gr"' 0:<: - U. 
VJ q -

·r ., 

l v 

:j 

-, -:-.-

\ 

REQUIRES / 

A8STA. 37"T 4 1 
iAB96.J 5~ RT 

,_._ 
~ 100-YEAR FLOOPLAIN 

' ··-..... 

r NOTE: FUTURE DEVELOPMENT OF THIS 
j 100 - YEAR, 2-HR- 100% RETENTION 

j 

~ 

', 

PARCEL 
.. , 

t .·~ 

MATCH LINE - SEE SHEET C3.3 

/ 
I 

,-NOTE: FUTURE DEVELOPMENT OF THIS PARCEL REQUIRE3 I J 100-YEAR, 2-HR PRE VS POST RETENTION 

I BASIN OVERFLOW 
/ 8' LEVEL BENCH I ELEV 1 652 AB 

; AB Fl 1 
:1 A8.7 Sf A 37+ 
• I ABJO. 6 6~' RT 

I' 
II 

II 

\I 

1;"' 
I'· 

LATERAL MIGRATION LIMIT 

J (ZONE AE) 

I . I I .. 
- I . 

/ i;·~- - 40 4 
'/ · ~ JURISDICTIONAL LIMIT . , I ,. , 
( .' 1 
J !j 

\ \ 
1 . -~ 
, _: :\ < 
I , 
.. •.i 

.i 

AS BUILT DATE 

Dibble 
Engineering· 

DIBBLE PROJECT NO 111204 

0 REMOVAL NOTES D 
AS-BUlL T CERTIFICA T/ON 
J HEREBY CERTJFY THAT THE "RECORD DRA WJNG" MEASUREMENTS 
AS SHOWN HEREON WERE MAO£ UNDER MY SUPERVISION, OR AS 
NOTED, AND ARE CORRECT TO THE BEST OF MY KNOWLEDGE AND 
BEUE:F. 

AL""~ 
SIGNATURE 

41282 

REGISTFIAnON NO. 

10123113 

__!II!!!BARD ENGINEERING __ ~"'v-7 
1840 S. STAPLEY OR. SUJTEf JJ7 ~ 

0 

MESA, Al 85204 
ENGINEERING FIRM 

CONSTRUCTION NOTES 

@ EARTHEN DITCH TYPE A 
DET 1, SHEET C5. 1 

@ EARTHEN DITCH TYPE B 
DET 2, SHEET C5 . 1 

® EARTHEN DITCH TYPE C 
DET 3 , SHEET C5. 1 

~ DUMP ED RIPRAP 
W/ EROSION CONTROL GEOSYNTHETC (NPI) 
DEPTH=1 8", D50=9", GEOMETRY PER PLAN 

@ DECOMPOSED GRANITE ACCESS ROAD 
2"DG(1 / 4" MINUS) ON 6 "A8C 

NOTE: ELEVATIONS AND CONTOURS ARE TO 
FINISH GRADE. CONTRACTOR SHALL OVER 
EXCAVATE AS REQUIRED FOR SURFACE 
MATERIALS (ABC, PAVEMENT, RIPRAP, ETC) 
TO MEE" FINISH GRADE. 

REFERENCE NOTES 

REFER TO OFF -SITE ROADWAY PLAN 
FOR ROADWAY CONSTRUCTION 

NEW STORM DRAIN / CULVERT 

557 LF 

66 LF 

18 I_F 

90 CY 

39 SY 

REFER TO OFf - SITE PAVING PLAN FOR CONSTRUCTION 

N 

~ 
@-

' 

~ 

0 

0 

o· 15· .30' so· --- O
CA!..Lfl't:lWIJRh11.GOtlo'I'S 

(s02)263-'t10o 
1 1-800-STM<E -ITJ' 
l (OUTs:D£ M.\RICCP~ COWT't') 

SCALE: I "= 30' 

RE\1SION BY 

SONORAN CROSSING 

GRADING & DRAINAGE PLAN 

·'~--------------------------------------------------------------------------------------------------~~~~--~~~~ 
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MATCH LINE - SEE SHEET C3.1 

_,.-· 

I 
NOTE: FUTU RE DEVELOPMENT OF THIS 
10C:- YEAR, 2 - HR' 100% RETENTip N 

' 

204 - 02-004F 
W£STCOR BLACK CANYON MOTORPl£X LLC 

'\. 
-, 

,, 

'"' 
'--., 

-... ~ 

,. 
1\ 

., 

' I . 
' \ 

' \ 

. I 

i 
I 
'.I 

,, 
!•/ \ 

\ 

PARCEL RECiUIRES I 

' 
/~ 
-~;;.. 

' 

c,. \. 

'. 

·, 

~ 

.; 

-----

FSP) 

MATCH LI NE - SEE SHEET C3.2 

(8 .'5 FSP) 

I 
NOTE:- FU. lURE DEVELOPMEN"" .OF TH IS 
100-YEAR, 2-HR 100% RETENTION 

....... ·~ -~ . c;.::g --

204- 02- 00.t:F 

·~-----
' '" C;(: _, 

PARCEL REQUIRES I 

WESTCOR 8l.ACK CANYON t4QTORPLEX LLC 

·- t.,~ 

GRADE TO 
CONTOURS SHOWN (TYP) 

4: 1 MAX BASIN 
SIDE SLOPES 
(JXP) - .· ·- . 

i · 
j 

/ 

: ' 

·r 

·• . ...-------.., ---
L_-i 

--.I 

I 
I 

I 
<_j-

""-, 

11 & 1645 1646 1 547 -~-
FL 164&.&- J. 9AB 
STA 30+48.4 AB 
7J.4 ' RT AB '·, 

" ., 
"' ;,· 

RETENTION BASIN B (TEwPORARY) \ 
TOP 1646.8& 'IOAB I 
VISE 1645. i'5- . 65AB 
BOT 164~ 4.90AB 
VOL H;66B- CF PROVIDED2J,J75AB 
REO ~ CF (FIRST FLUSH) ! 

- A815,880CF _// ) 

t~~ ~==================================~======:~============~~ 
_ _j 

I 
NOTE: FUTURE DEVELOPMENT OF THIS PARCEL ~~QUIRES I 
100-YEAR, 2-HR PRE VS POST RETENTION • 

:5~": 

,_ 
" 

'· 

AS BUILT DATE 

Dibble 
Engineering· 

Dl88LE PROJECT NO 111204 

D REMOVAL NOTES 

0 CONSTRUCTION NOTES 

@ EARTHEN DITCH TYPE A 
DET 1, SHEET C5 . 1 

AS-BUlL T CERTIFICATION 

D 

0 
29 3 LF 

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. 

~ .#'V1 ~ 4 1282 10123/13 

SIGNATUII[ REGISTRAnON NO. 

HUBBNID ENGINEERING 
1840 S. STAPLEY DR. SUITE/ 137 

MESA. AZ 85204 
ENGINEERING FIRM 

NOTE: ELEVATIONS AND CONTOURS ARE TO 
FINISH GRADE. CONTRACTOR SHALL OVER 
EXCAVATE AS REQUIRED FOR SURFACE 
MATERIALS (ABC, PAVEMENT, RIP RAP , ETC) 
TO MEET FINISH GRADE. 

REFERENCE NOTES 

REFER TO OFF - SITE ROADWAY PLAN 
FOR ROADWAY CONSTRUCTION 

NEW STORM DRAIN / CULVERT 

DATE 

REFER TO OFF - SITE PAVING PLAN FOR CONSTRUCTION 

N 

~ 
~ 

0 

o· 15' 30' 60' 

~-SCALE: 1 "=30 ' O
C~ TWO \IOOOKING rMVS 

(so2)263-'t10o 
1-800-STAKE -IT 
(I)"JTS0£ 14.i.'!ICOPACWrffi') 

REVISION BY 

SONORAN CROSSING 

GRADING & DRAINAGE PLAN 

DRN: KEB DES: KEB CK: MRG 
IOATE:6 12 DATE:6 12 DATE: 6 12 SHEET 

!SCALE: AS NOTED 5 OF 13 
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CONSTRUCTION NOTES 0 
@EARTHEN BERM 5 14 LF 

DET 5 , SHEET C5 . 1 

AS-BUlL T CERTIFICATION 
I HEREBY CERTIFY THAT THE ' RECORO DRAWING" MEASUREMENTS 
AS SHOWN HEREON WERE MADE UNDER MY SUPERVISION, OR AS 
NOTED, AND ARE CORRECT TO THE BEST OF MY KNOWLEDGE AND 
BELIEF. 

~-'Y"f~ 4 1282 

SIGNATURE RECISTRAnON NO. 

HUBBARD ENGINEERING 
1840 S. STAPLEY DR. SUITE/ 137 

MESA, AZ 85204 
ENGINEERING FIRM 

NOTE: ELEVATIONS ANO CONTOU RS ARE TO 
FINISH GRADE. CONTRACTOR SHALL OVER 
EXCAVATE AS REQUIRED FOR SURFACE 
MATERIALS (ABC, PAVEMENT, RIPRAP, ETC) 
TO MEET FINISH GRADE. 

REFERENCE NOTES 0 

REFER TO LANDSCAPE PLANS 
FOR MONUMENT SIGNS 

§REFER TO OFF- SITE ROADWAY PLAN 
FOR ROADWAY CONSTRUCTION 

§ REFER TO ADOT PLANS FOR 
IMPROVMENTS IN ADOT R/ 1'1 

42) NEW STORM DRAIN / CULVERT 
REFER TO OFF -SITE PAVING PLAN FOR CONSTRUCTION 

N 

t 
0' 

SONORAN CROSSING 
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Fl. 16Y.r.'!r 36.14A8 

I 
STA 1B+~I4.6A8 
6fT.ot' RT 67.9AB 

f 

/ NOTE: FUTURE DEVELOPMENT OF THIS PARCEL REQUIRES I 
I 1 00-YEAR, 2-HR PRE VS POST RETENTION 

J 

l 

CATCH BASIN 
RIM= /637.80AB 
/NV= /632. 65A8 

STA=16+76.74A8 
521.68' RTAB 

AB NOT BUILT :ffil\ ;;¥6:i: . 6~8 / 
~ ~ 
liN 163£5-+ 

?~-4 'J/ 0:,.: 4- i 
Wi..SIC(...W !J'!....IIC-< ~-/..NYON UOiCil ... ·:....f... v Ld 

l 
r NOTE: FUTURE DEVELOPMENT OF THIS PARCEL REQUIRES _/ 

I 100- YEAR, 2-HR PRE VS POST RETENTION 

j 

' I 
1
1 I 
1/ 
( 

A8.3 STA 16+25.6 _j;: 
A8.6 627.6' RT : I 
ABINV 1632.00 I / 

LATERAL 
MIGRATION LIMIT 

1212/2013 

,::] ~I 
w u;;: 

5 g l~ 
" ~ ~~~ 

:::) glf:2 
~or}:; 

\' 

& AMENDED AS-BUlL TS 

?1J1 'J? ')~t:l 

WfS.'C()o;~ H: ,IJ';i/ [:!,NY~)·\ ,\/;);';;.·;;: tY 

r NOTE: FUTURE DEVELOPMENT OF THIS 
1 1 DO-YEAR, 2-HR 100% RETENTION 

j 

;_,_ 

PARCEL REQUIRES _/ 

<6 _,... 
~,§ .. 

1 
// 

\ \ 

r O. <ffi% (2.2 FPS) 
' .58A8 

( 
Fl. 1634.!'T .69AB NG 1636. I OAB 

\ GRADE- TO CONTOURS SHOWN (TYP) \ 

\-
0 <ttl% (2.2 FPS) NG 1635 6/AB ABsr~"13~96 ii \ 

. . 58A8 STA 14+43 7/AB :38253 1' RT \ ' 

L 99.68' RTAB ; 

4 1 MAX BASIN · 
FL 1633.5A8 siDE SLOPES~ 

r STA 1H25.2 AB (TYP) 

/ 
68

·
1

' RT AB NG 1635 29A8 
/ • STA 14+70 46AB .. ~r~ • ., .. 

· ' 221. 15' RTAB 

/ 
404 
JURISDICTIONAL LIMIT 

' I 
I 

100-YEAR FLOODPf."IN (ZONE AE) •. 

BASIN OVERFLOW 
18 ' LEVEL BENCH 
ELEV 1634:5.6AB , 
EXTEN D TO PROPERTY LINE 

1 00-YEAR , FLOODWAY 

AS BUILT DATE 

Dibble 
Engineering· 

DIBBLE PROJECT NO 111204 

0 REMOVAL NOTES 

0 CONSTRUCTION NOTES 

~ STEEL HANDRAIL 
COP STD DET P-1 173 

@ EARTHEN DITCH TYPE A 
DET 1, SHEET C5.1 

§ DUMPED RIPRAP 
WIEROSION CONTROL GEOSYNTHETIC (NPI) 
DEPTH= 18", 050=9", GEOMETRY PER PLAN 

@ CONCRETE HEADWALL 
MAG STD DET 501-1, TYPE U 

@ 42" STORM DRAN, RGRCP CLASS IV 

@PIPE PLUG 

@FLAP GATE 
WATERMAN MODEL F-10 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 I CULVERT 

24 LF 

154 LF 

166 CY 

EA 

108 LF 

EA 

1EA 

4 44 LF 

REFER TO OFF -SITE PAVING PLAN FOR CONSTRUCTION 

'I 

1 
-@ 

( 

0 

0 

0 

c· 1:::· .'0' oc' ---SC:I\_[: 1" =~~. [JI~~~·~~~~~l 
'- -

4 I SUPPLEMENTAL SPOT ELEVATIONS AT PROPERTY LINE KE8 111/04/2013 
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AS BUILT DATE 

Dibble 
Engineering· 

DIBBLE PROJECT NO 111204 

GENERAL NOTES 
CONSTRUCTION SPECIFICATION - ARIZONA DEPARTMENT OF 

TRANSPORTATION STANDARD SPECIFICATIONS FOR ROAD 
AND BRI DGE CONSTRUCTION, LATEST EDITION. 

DESIGN SPECIFICATIONS - AASHTO LRFD BRIDGE DESIGN 
SPECIFICATIONS, 5TH EDITION 201 D. 

LOADING CLASS - HL -93. 

DESI GN: 
SOIL WEIGHT = 120 p.c.f. 

ALL CONCRETE SHALL BE CLASS "S" (f'c = 3 ,000 psi). 

REI~FORC I NG STEEL SHALL CONFORM TO ASTM 
SPECIFICATION A6 15. ALL REINFORCING SHALL BE 
FURN ISHED AS GRADE 60. 

ALL BEN DS AND HOOKS SHALL MEET THE REQU IREMENTS OF 
AASHTO LRFD ARTICLE 5. 1 0. ALL BEND DIMENSIONS 
fOR REINFORCING STEEL SHALL BE OUT- TO-OUT OF BARS. 
ALL PLACEMENT DIM ENSIONS FOR REINFORCING 
STEEL SHALL BE TO CENTER OF BARS UNLESS 
NOTED OTHERWISE. 

ALL REINFORCING STEEL SHALL HAVE 2 INCH CLEAR COVER 
UN LESS NOTED OTHERWISE. 

CHAMFER ALL EXPOSED CORN ERS 3/4" UNLESS NOTED 
OTHERWISE. 

COMPACT BACKFILL FOR FOOTING AND WING BASE MINIMUM 
95 PERCENT OF ASTM D698 MAXIMUM DRY DENSITY. 

ALL STRUCTURES SHALL HAVE FORM ED CONSTRUCTION JOINTS 
IN THE WALLS (OPTIONAL IN FLOOR SLAB) AND SPACED 
NOT MORE TH AN 35' - 0" APART OR AS SHOWN 

IN PROJECT PLANS. JOINTS SHALL BE PER PEN DICULAR 
TO THE CENTERLINE OF THE STRUCTURE. REINFORCING 
STEEL SHALL PROJECT 1'- 6" THRU THE JOINT. THE JOINT 
SHALL BE MADE WITH A 1/ 4" PLYWOOD BULKHEAD WHICH 
SHALL BE LEFT IN PLACE. 

DI MENSIONS SHALL NOT BE SCALED FROM DRAWINGS. 

PAY ITEM QUANTITIES OF CONCRETE AND REINFORCING STEEL 
INCLUDE ALL LABOR AN D MATERIALS FOR WALLS, 
FOOTI NG, HEADWALLS, APRONS, EDGE BEAM AND CUTOFF 
\'/ALL 

FINISHED CHANNEL BOTTOM AND SIDES SHALL BE GROOVED 
PER SECTION 402-5 OF ADOT STANDARD SPECIFICATION 
FOR ROAD AND BRI DGE CONSTRUCTION, 2008 ED. (NPI). 

FOR SECTIONS SEE SH EET C5.4 
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