
  

 

 

 

 

 

 

 
 
 
 

 

 

 

 

FINAL DRAINAGE REPORT 
FOR 
AXON PROJECT 
 
September 10, 2020 
WP# 205133 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Expires 6/30/2023

9-10-2020



  

TABLE OF CONTENTS 
 

1.0 INTRODUCTION ...............................................................................................................................................1 

2.0 EXISTING DRAINAGE CONDITIONS AND CHARACTERISTICS ....................................................................2 

2.4  Crossroads East Drainage Infrastructure Improvements .................................................................3 

3.0 PROPOSED DRAINAGE PLAN ........................................................................................................................4 

3.1 On-Site Drainage Conditions (Post Development) .................................................................................4 

3.2 Off-Site Drainage Conditions (Post Development) .................................................................................4 

3.3 Retention and Dissipation .....................................................................................................................4 

3.4 Lowest Floor Elevation ..........................................................................................................................5 

3.5 Operation and Maintenance ..................................................................................................................5 

4.0 SPECIAL CONDITIONS ....................................................................................................................................6 

5.0 DATA ANALYSIS .............................................................................................................................................7 

5.1 Hydrologic Analysis ...............................................................................................................................7 

5.2 Hydraulic Analysis .................................................................................................................................7 

6.0 CONCLUSIONS ................................................................................................................................................8 

7.0 REFERENCES ..................................................................................................................................................9 

 

APPENDICES 

APPENDIX A  Hydrology 

 IDF Data from FCDMC NOAA Atlas 14 Precipitation Data 

 Table 1 – Rational Method Summary 

 Table 2 – Retention Volumes Required 

 Table 3 – Retention Volumes Provided  

APPENDIX B  Hydraulics 

 Pipe Analysis Summary 

 Hydraflow Output Report 

APPENDIX C  Cross Roads East Traffic Impact Mitigation Analysis 

APPENDIX D  Logan Simpson Clean Water Act Section 404 Technical Memorandum 

APPENDIX E Michael Baker International Crossroads East Drainage Infrastructure Phase 1 Project No. 

169678 

APPENDIX F TY Lin International HEC-1 Schematic Phase 1  

 

EXHIBITS 

EXHIBIT 1  Vicinity Map 

EXHIBIT 2  FEMA FIRM 

EXHIBIT 3  Existing Drainage Map 

EXHIBIT 4  Proposed Drainage Map 

EXHIBIT 5  Catch Basin Inlet Map 

km 

Y:\WP\Reports\Commercial\205133 Axon Project Preliminary Drainage Report.docx 

Expires 6/30/2023

9-10-2020



 

1.0 INTRODUCTION 

The Axon Campus (Site) is currently on an undeveloped parcel. The parcel, Tract 14A of State Plat No. 

16-B Core South, consists of a portion of the northern half of Section 36, Township 4 North, Range 4 

East, in the City of Scottsdale, Arizona. The parcel is approximately 74.44 acres in size, and is located 

northeast of the intersection of Hayden Road and Union Hills Drive in the City of Scottsdale, Arizona. The 

parcel’s western boundary has frontage along the east side of Hayden Road, and the parcel’s southern 

boundary has frontage along the north side of Union Hills Drive. Additionally, the north side of the parcel 

parallels a portion of Arizona Department of Transportation (ADOT) State Route 101.  

 

Phase I of the development is to include a one-story warehouse and five-story office building with 

associated parking, roadways, hardscape and landscape. The Site is approximately 34.03 acres on the 

east side of the 74.44-acre parcel. The west side of the parcel is to remain undeveloped for future uses, 

except for proposed access roadways to the Site. 

 

The purpose of this report is to document the drainage design criteria utilized for the Axon project, and is 

intended to support the Construction Documents submittal for the project. This Preliminary Drainage 

Report has been prepared in accordance with Wood, Patel & Associates, Inc.’s (WOODPATEL) 

understanding of the City of Scottsdale’s technical requirements for drainage (Ref. 1), as applicable for 

the Site. 

  



 

2.0 EXISTING DRAINAGE CONDITIONS AND CHARACTERISTICS  

 

2.1 On-Site Drainage Conditions (Pre-Development)  

The Site is vacant of surface structures, with the exception of the improvements covered in 

Section 2.4, and significant portions of the parcel have been cleared and covered with recycled 

asphalt millings to provide dust control. Reportedly, the parcel has previously served as overflow 

parking. Portions of the parcel that have not been cleared or disturbed display native desert 

terrain, common to the area. The parcel slopes to the southwest at an average slope of 1.5%. As 

displayed in Exhibit 3 – Existing Drainage Map, contour elevations range from approximately 

1,605 feet to 1,583 feet.  

 

The parcel is subject to a 100-year floodplain, as determined by the Federal Emergency 

Management Agency (FEMA). Section 3.0 further expands on this matter.  

 

2.2  Off-Site Drainage Conditions 

The Site is located downstream of Crossroads East Basin 53R, which is a regional flood control 

basin. This basin stops the majority of the historic off-site runoff from impacting the Site.   

However, there are several existing ADOT culverts along the north frontage of the right-of-way to 

collect storm water runoff from the AZ Loop 101, and carry the water south through the parcel.   

 

Public roadway infrastructure improvements for Mayo Boulevard and Union Hills Drive are 

expected to include the associated storm drainage infrastructure. These storm drain systems will 

be capable of handling the storm water runoff generated from the associated road right-of-way. 

 

2.2 FEMA Floodplain 

ASLD Parcel Tract 14A is located within a Federal Emergency Management Agency (FEMA) 

floodplain designation, Zone "AO-Depth 1 Foot, Velocity 3 FPS", per Flood Insurance Rate Map 

(FIRM) Map number 04013C1320L (refer to Exhibit 2 – FEMA FIRM). The current FEMA 

floodplain is commonly referred to as the Reata Wash Floodplain.  

 

Zone "AO-Depth 1 Foot" is defined by FEMA as follows: 

 

"Special flood hazard area inundated by 100-year flood depths 1 to 3 feet (usually sheet 

flow on sloping terrain); average depths determined. For areas of alluvial fan flooding, 

velocities also determined." 

 

The City of Scottsdale regulates development in FEMA-designated floodplains under its 

floodplain ordinance. Generally, proposed development in the floodplain is allowed if the lowest 

floor elevations are at or above the FEMA 100-year water surface elevations, or elevated at least 

two feet above the highest adjacent grade, and/or the proposed development meets protection 

criteria. The City of Scottsdale also considers whether the proposed development addresses 



 

additional requirements, like conveyance corridors, and seeks to ensure the proposed 

development does not penalize upstream or downstream properties. 

 

FEMA has previously refused to remove any land from this published Alluvial Fan Special Flood 

Hazard Area (Zone AO) unless a regional structural solution is constructed. 

 

2.4  Crossroads East Drainage Infrastructure Improvements 

There is a City owned and maintained floodwater conveyance system running through the parcel, 

referenced as Crossroads East Drainage Infrastructure Phase 1.  A drainage report supporting 

the Crossroads East Drainage Infrastructure Phase 1 design was completed by Michael Baker 

International and has been included in Appendix E. The conveyance system is designed to carry 

storm water runoff, generated north of Arizona SR 101, through the parcel, south, to its ultimate 

outfall location. Improvements within Tract 14A include two 60-inch-diameter corrugated metal 

pipes (CMP), running in parallel, that convey storm water to an open channel. The open channel 

runs parallel to Union Hills Drive, and is approximately 62 feet wide, with a depth of 4.5 feet. The 

storm water in the channel exits the parcel through an existing box culvert, located under Union 

Hills Drive, near the southwest corner of the parcel, and continues south. The conveyance 

system is part of the Crossroads East Drainage Infrastructure Plan (City of Scottsdale Project No. 

400-FB53B-56047). Construction of the improvements is underway, and has an estimated 

completion date of August 4, 2020. Excerpts from the Crossroads East Drainage Infrastructure 

Plan can be found in Appendix C.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

3.0 PROPOSED DRAINAGE PLAN  

 

3.1 On-Site Drainage Conditions (Post Development) 

The proposed grading for the project is designed to direct storm water runoff away from the 

proposed building and into proposed retention basins. Proposed roof drains, catch basins, and 

storm drains will collect the majority of the runoff to store in above-ground retention basins. A 

majority of the Site drains to the southwest. If the catch basins become clogged, or if the on-site 

storm water storage system is exceeded, overland overflow routes have been incorporated into 

the grading and drainage design. The ultimate outfall for the project will be at the southeast 

corner of the Site, at an elevation of 1,582.00.  

 

3.2 Off-Site Drainage Conditions (Post Development) 

The Site will accept runoff from the north though four culverts, and convey this water through the 

Site and outfall at the southwest corner of the Site, as previously mentioned above. The 100-year 

rainfall events for the off-site flows were determined using the Rational Method for the areas 

located downstream of Basin 53R. The proposed access road to the Site is impacted by off-site 

flows that are currently not being directed to Basin 53R. Flow rates for this area were determined 

by using the District Online Flo-2D viewer (refer to Appendices E and F for off-site flows). The 

storm drain system has been designed to accommodate the 100-year off-site and on-site flows 

though the Site to where they outfall. On-site and off-site flows were routed through using 

AutoCAD’s Hydraflow Hydrographs (refer to Section 5.2 for more Hydraulic Analysis). 

 

3.3 Retention and Dissipation  

It is WOODPATEL's understanding, through correspondence with the City of Scottsdale’s 

Stormwater Management Department, there are two conditions the applicant for development will 

be required to satisfy regarding on-site stormwater runoff and retention. 

 

1. Interim Condition: Until the referenced Crossroads East Drainage Infrastructure Phase 1 

improvements have been completed, on-site retention will be required for 100% of the 

volume generated by first flush or pre vs post calculations, whichever is greater. The 

collected runoff is required to be disposed of within 36 hours, as required by the City of 

Scottsdale Design Standards & Policies Manual, Section 4-1.201. 

 

2. Ultimate Condition: The City is currently sponsoring drainage improvements that may be 

sufficient to support a storm water waiver for on-site retention, normally required for parcel 

development. First flush requirements will still be required for development of the parcel.  

Should the applicant desire to pursue a storm water retention waiver, a separate technical 

drainage submittal is required for review and approval by the City of Scottsdale. The 

drainage submittal needs to demonstrate there is a drainage corridor sufficient to convey 

runoff to the Central Arizona Project's approved impoundment area for upstream drainage 

volumes. 



 

In accordance with the current City of Scottsdale Design Standards & Policies Manual, the 

following required first flush retention volume equation was used for this project’s ultimate 

condition with the current precipitation depth of 0.5 inches: 

 

  Volreq =  P
12⁄  x A x C  

  P = Precipitation Depth: 0.5 inches 

  A = Total Area (sq. ft.) 

  C = Post-Development Runoff Coefficient: Varies (1.0) 

 

Estimated first flush treatment and retention volumes, located in Appendix A: Tables 2 and 3, were 

calculated following the City of Scottsdale Design Standards & Policies Manual Section 4-1.201.C.2 

and Section 4-1.201.C.1.b, respectively. Only the on-site first flush storm drain event will be retained. 

Basins B-3 and B-7 are capable of retaining the entire 100-year, 2-hour storm event. 

 

3.4 Lowest Floor Elevation  

The Preliminary Grading and Drainage Plan is designed to comply with the City of Scottsdale’s 

floodplain ordinance in a Zone “AO-Depth 1 Foot, Velocity 3 FPS” floodplain. The proposed building 

has a finished floor elevation of 1607.70, which is 2.0 feet above the H.A.G. elevation of 1605.70, 

located along the northern frontage of the building. 

 

3.5 Operation and Maintenance  

The property owner shall be solely responsible for the operation and maintenance of the storm water 

drainage system. In accordance with the City of Scottsdale’s Design Specifications & Policies Manual, 

the owner will dedicate a public drainage easement for the storm water retention facilities. Operation 

and maintenance reference material will be provided within the Final Drainage Report.  



 

4.0 SPECIAL CONDITIONS  

The development of the parcel must comply with Federal, State, County, and City regulations. 

 

This section is limited to the application of the Federal Government's Section 404 Permit – Clean Water 

Act. The local office of the U.S. Army Corps of Engineers (USACOE) is the agency that determines if a 

watercourse or desert wash meets the criteria to be designated as "Waters of the U.S.", or commonly 

referred to as "jurisdictional delineation". The purpose of the Section 404 Permit – Clean Water Act is to 

restore and maintain the chemical, physical, and biological integrity of the Nation's waters. 

 

The parcel's current status with the USACOE regarding the Section 404 Permit - Clean Water Act is 

explained in the technical memorandum prepared by Logan Simpson, entitled Clean Water Act Section 

404 Technical Memorandum, dated April 6, 2020, project name Hayden Road/Loop 101.  A copy of this 

technical memorandum is provided in Appendix K. The memorandum states the USACOE identified no 

Waters of the U.S. under jurisdiction of the Clean Water Act within the parcel limits. Unless new 

information or events warrant a revision, this determination by the USACOE is valid for 5 years from the 

date of August 15, 2018. 

 

Therefore, under the current 2015 definition of Waters of the U.S., if the development of the parcel occurs 

prior to August 15, 2023, a preparation of a Preliminary Jurisdictional Delineation (PJD) or a Section 404 

permit would not be required for submission to the local USACOE. 

 

U.S. Army Corps of Engineers 

Regulatory Branch 

3636 North Central Avenue, Suite 760 

Phoenix, AZ 85012-1936 

602.640.5385 

 

 

 

 

 

 

 

 

 

 

 

 

 

  



 

5.0 DATA ANALYSIS  

 

5.1 Hydrologic Analysis  

The drainage improvements will be developed consistent with Chapter 4 of the City of Scottsdale’s 

Design Standards & Policies Manual, 2018. The Rational Method will be used to quantify peak 

discharge values for on-site concentration points for the full-buildout scenario during the 100-year, 2-

hour storm event. Weighted “C” coefficients will be referenced from Chapter 4 of the City of 

Scottsdale’s Design Standards & Policies Manual, 2018. Refer to Appendix A for rational calculation 

printouts, and Exhibit 5 – Catch Basin Map for drainage basin tributary areas and concentration point 

locations. 

 

5.2 Hydraulic Analysis  

The on-site storm drain system has been designed to accommodate the 100-year, 2-hour storm event.  

Bentley StormCAD Version 8i was utilized to analyze the proposed storm sewer system.  StormCAD 

printouts and storm drain profiles, as well as Hydraflow outputs, are located within Appendix B. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

6.0 CONCLUSIONS 

Based on our analysis of the Site, the following conclusions can be made: 

1. The Drainage Report has been prepared in accordance with Wood, Patel & Associates, Inc.’s 

(Wood/Patel’s) understanding of the City of Scottsdale’s technical drainage requirements and the Drainage 

Design Manuals for Maricopa County Hydrology and Hydraulics (2013), as applicable to the SEC Hayden-

Loop 101 Project. 

2. The proposed improvements lie within a Federal Emergency Management Agency (FEMA) floodplain 

designation, Zone "AO-Depth 1 Foot, Velocity 3 FPS" per Flood Insurance Rate Map (FIRM) Map number 

04013C1320L (refer to Appendix A, Figure 7 – FEMA FIRM Map). The current FEMA floodplain is 

commonly referred to as the Reata Wash floodplain.  

3. On-site storm water storage of the first flush storm event occurs in on-site surface retention basins. 

4. All storm water runoff not retained will ultimately outfall along the Site’s southern property boundary. 

5. Finished floor elevations have been designed to be two feet above the highest adjacent grade, and to be 

free from inundation during a 100-year, 2-hour storm event. 

6. Ongoing maintenance is required for all drainage systems in order to assure design performance. 

Maintenance is the responsibility of the private parties involved. 
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APPENDIX A – HYDROLOGY  



 

IDF Data from FCDMC NOAA Atlas 14 Precipitation Data  



NOAA Atlas 14, Volume 1, Version 5 
Location name: Scottsdale, Arizona, USA* 
Latitude: 33.6519°, Longitude: -111.9038° 

Elevation: 1596.05 ft** 
* source: ESRI Maps 

** source: USGS 

POINT PRECIPITATION FREQUENCY ESTIMATES

Sanja Perica, Sarah Dietz, Sarah Heim, Lillian Hiner, Kazungu Maitaria, Deborah Martin, Sandra 
Pavlovic, Ishani Roy, Carl Trypaluk, Dale Unruh, Fenglin Yan, Michael Yekta, Tan Zhao, Geoffrey 

Bonnin, Daniel Brewer, Li-Chuan Chen, Tye Parzybok, John Yarchoan

NOAA, National Weather Service, Silver Spring, Maryland

PF_tabular | PF_graphical | Maps_&_aerials

PF tabular

PDS-based point precipitation frequency estimates with 90% confidence intervals (in inches)1

Duration
Average recurrence interval (years) 

1 2 5 10 25 50 100 200 500 1000

5-min
0.197

(0.164-0.242)
0.258

(0.216-0.316)
0.348

(0.288-0.425)
0.417

(0.343-0.508)
0.510

(0.413-0.618)
0.580

(0.465-0.699)
0.653

(0.514-0.785)
0.726

(0.562-0.871)
0.824

(0.621-0.991)
0.899

(0.664-1.08)

10-min
0.300

(0.250-0.368)
0.393

(0.328-0.481)
0.529

(0.438-0.647)
0.634

(0.522-0.772)
0.776

(0.629-0.941)
0.884

(0.707-1.06)
0.994

(0.782-1.20)
1.11

(0.855-1.33)
1.25

(0.946-1.51)
1.37

(1.01-1.65)

15-min
0.372

(0.309-0.457)
0.487

(0.407-0.597)
0.656

(0.543-0.802)
0.786

(0.648-0.958)
0.962

(0.779-1.17)
1.10

(0.877-1.32)
1.23

(0.969-1.48)
1.37

(1.06-1.64)
1.56

(1.17-1.87)
1.70

(1.25-2.04)

30-min
0.501

(0.416-0.615)
0.655

(0.547-0.803)
0.883

(0.731-1.08)
1.06

(0.872-1.29)
1.30

(1.05-1.57)
1.48

(1.18-1.78)
1.66

(1.31-2.00)
1.84

(1.43-2.21)
2.09

(1.58-2.52)
2.28

(1.69-2.75)

60-min
0.620

(0.515-0.761)
0.811

(0.677-0.994)
1.09

(0.905-1.34)
1.31

(1.08-1.60)
1.60

(1.30-1.94)
1.83

(1.46-2.20)
2.05

(1.62-2.47)
2.28

(1.77-2.74)
2.59

(1.95-3.12)
2.83

(2.09-3.40)

2-hr
0.724

(0.609-0.868)
0.936

(0.791-1.13)
1.25

(1.05-1.49)
1.48

(1.23-1.77)
1.81

(1.49-2.15)
2.05

(1.66-2.43)
2.31

(1.84-2.72)
2.56

(2.01-3.02)
2.90

(2.22-3.42)
3.16

(2.37-3.75)

3-hr
0.798

(0.672-0.978)
1.02

(0.865-1.26)
1.34

(1.12-1.63)
1.59

(1.32-1.93)
1.93

(1.58-2.33)
2.21

(1.78-2.65)
2.49

(1.98-2.99)
2.80

(2.18-3.34)
3.20

(2.42-3.84)
3.54

(2.61-4.23)

6-hr
0.961

(0.826-1.14)
1.21

(1.04-1.44)
1.55

(1.32-1.83)
1.82

(1.54-2.14)
2.18

(1.82-2.55)
2.46

(2.03-2.88)
2.76

(2.24-3.21)
3.06

(2.44-3.57)
3.46

(2.69-4.04)
3.79

(2.87-4.42)

12-hr
1.09

(0.939-1.28)
1.37

(1.18-1.61)
1.73

(1.49-2.03)
2.01

(1.72-2.35)
2.39

(2.02-2.79)
2.68

(2.24-3.12)
2.99

(2.45-3.47)
3.29

(2.67-3.82)
3.70

(2.92-4.31)
4.01

(3.11-4.70)

24-hr
1.28

(1.12-1.48)
1.62

(1.42-1.88)
2.09

(1.83-2.42)
2.47

(2.15-2.86)
3.00

(2.59-3.46)
3.42

(2.92-3.93)
3.85

(3.26-4.44)
4.31

(3.61-4.96)
4.94

(4.06-5.71)
5.45

(4.42-6.32)

2-day
1.39

(1.21-1.60)
1.77

(1.54-2.04)
2.32

(2.01-2.67)
2.76

(2.38-3.17)
3.37

(2.89-3.87)
3.85

(3.27-4.43)
4.37

(3.68-5.03)
4.90

(4.09-5.67)
5.65

(4.63-6.56)
6.25

(5.05-7.29)

3-day
1.49

(1.31-1.71)
1.91

(1.67-2.19)
2.51

(2.20-2.88)
3.01

(2.62-3.43)
3.70

(3.20-4.22)
4.26

(3.65-4.86)
4.85

(4.13-5.56)
5.48

(4.61-6.30)
6.37

(5.28-7.34)
7.09

(5.80-8.21)

4-day
1.60

(1.41-1.82)
2.04

(1.80-2.33)
2.71

(2.39-3.09)
3.25

(2.85-3.70)
4.03

(3.51-4.58)
4.66

(4.03-5.30)
5.34

(4.58-6.08)
6.06

(5.14-6.93)
7.09

(5.92-8.13)
7.93

(6.55-9.14)

7-day
1.81

(1.58-2.07)
2.31

(2.03-2.65)
3.07

(2.69-3.51)
3.69

(3.22-4.22)
4.58

(3.97-5.22)
5.30

(4.56-6.05)
6.07

(5.18-6.94)
6.90

(5.83-7.93)
8.08

(6.72-9.31)
9.05

(7.43-10.5)

10-day
1.96

(1.73-2.25)
2.52

(2.22-2.88)
3.34

(2.93-3.81)
4.01

(3.50-4.56)
4.95

(4.30-5.62)
5.71

(4.93-6.49)
6.53

(5.58-7.44)
7.40

(6.27-8.45)
8.63

(7.20-9.90)
9.63

(7.94-11.1)

20-day
2.44

(2.15-2.78)
3.15

(2.77-3.57)
4.16

(3.66-4.72)
4.94

(4.33-5.60)
6.00

(5.24-6.80)
6.82

(5.93-7.74)
7.67

(6.62-8.72)
8.54

(7.32-9.74)
9.73

(8.25-11.2)
10.7

(8.95-12.3)

30-day
2.87

(2.52-3.26)
3.69

(3.26-4.20)
4.89

(4.30-5.53)
5.80

(5.09-6.55)
7.03

(6.14-7.95)
7.99

(6.94-9.03)
8.97

(7.75-10.2)
9.98

(8.57-11.3)
11.4

(9.64-12.9)
12.4

(10.5-14.2)

45-day
3.35

(2.97-3.80)
4.33

(3.84-4.90)
5.73

(5.06-6.47)
6.77

(5.97-7.66)
8.17

(7.16-9.23)
9.23

(8.06-10.5)
10.3

(8.95-11.7)
11.4

(9.85-13.0)
12.9

(11.0-14.8)
14.1

(11.9-16.2)

60-day
3.74

(3.32-4.22)
4.84

(4.29-5.45)
6.38

(5.65-7.19)
7.51

(6.63-8.46)
9.00

(7.92-10.1)
10.1

(8.86-11.4)
11.3

(9.80-12.7)
12.4

(10.7-14.0)
13.9

(11.9-15.8)
15.0

(12.8-17.2)

1 Precipitation frequency (PF) estimates in this table are based on frequency analysis of partial duration series (PDS). 

Numbers in parenthesis are PF estimates at lower and upper bounds of the 90% confidence interval. The probability that precipitation frequency estimates 
(for a given duration and average recurrence interval) will be greater than the upper bound (or less than the lower bound) is 5%. Estimates at upper bounds 
are not checked against probable maximum precipitation (PMP) estimates and may be higher than currently valid PMP values. 

Please refer to NOAA Atlas 14 document for more information. 
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Table 1 – Rational Method Summary 
  



Project Axon

Location Scottsdale AZ

Project Number 205133

Project Engineer Aaron Fabian, EIT

ON-SITE WATERSHEDS

(ft) (mi) (sf) (Acres) (ft/mi) (min) (in/hr) (cfs) (min) (in/hr) (cfs) (min) (in/hr) (cfs)

A1 240 0.045 173,630 3.99 A 0.0362 1605.5 1599.3 136.4 2.6 7.84 0.90 28.1 3.1 5.00 0.78 15.6 3.7 3.10 0.72 8.9

A2 210 0.040 77,940 1.79 A 0.0384 1604.0 1600.5 88.0 2.9 7.84 0.90 12.6 3.4 5.00 0.78 7.0 4.1 3.10 0.72 4.0

A3 110 0.021 7,450 0.17 A 0.0448 1607.5 1600.0 360.0 1.4 7.84 0.90 1.2 1.7 5.00 0.78 0.7 2.1 3.10 0.72 0.4

A4 150 0.028 7,450 0.17 A 0.0448 1607.5 1600.0 264.0 1.9 7.84 0.90 1.2 2.2 5.00 0.78 0.7 2.6 3.10 0.72 0.4

B1 500 0.095 226,020 5.19 A 0.0355 1607.5 1592.0 163.7 3.5 7.84 0.90 36.6 4.1 5.00 0.78 20.3 5.0 3.10 0.72 11.6

B2 300 0.057 49,130 1.13 A 0.0397 1606.0 1599.0 123.2 3.1 7.84 0.90 8.0 3.7 5.00 0.78 4.4 4.5 3.10 0.72 2.5

B3 200 0.038 29,580 0.68 A 0.0411 1605.0 1598.5 171.6 2.3 7.84 0.90 4.8 2.8 5.00 0.78 2.7 3.3 3.10 0.72 1.5

B4 50 0.009 124,650 2.86 A 0.0371 1606.9 1592.5 1520.6 0.6 7.84 0.90 20.2 0.7 5.00 0.78 11.2 0.8 3.10 0.72 6.4

B5 50 0.009 22,900 0.53 A 0.0417 1607.5 1594.0 1425.6 0.6 7.84 0.90 3.7 0.7 5.00 0.78 2.1 0.9 3.10 0.72 1.2

B6 100 0.019 86,750 1.99 A 0.0381 1607.5 1604.1 179.5 1.6 7.84 0.90 14.1 1.9 5.00 0.78 7.8 2.2 3.10 0.72 4.4

B7 250 0.047 230,110 5.28 A 0.0355 1606.5 1593.0 285.1 2.1 7.84 0.90 37.3 2.5 5.00 0.78 20.7 3.0 3.10 0.72 11.8

B8 350 0.066 84,820 1.95 A 0.0382 1605.8 1591.0 223.3 2.8 7.84 0.90 13.7 3.3 5.00 0.78 7.6 3.9 3.10 0.72 4.3

B9 50 0.009 16,500 0.38 A 0.0426 1597.1 1593.0 433.0 0.9 7.84 0.90 2.7 1.1 5.00 0.78 1.5 1.3 3.10 0.72 0.8

B10 650 0.123 267,300 6.14 A 0.0351 1607.5 1587.0 166.5 3.9 7.84 0.90 43.3 4.7 5.00 0.78 24.0 5.7 2.99 0.72 13.2

B11 450 0.085 138,900 3.19 A 0.0369 1600.0 1583.0 199.5 3.2 7.84 0.90 22.5 3.8 5.00 0.78 12.5 4.5 3.10 0.72 7.1

B12 20 0.004 15,700 0.36 A 0.0428 1592.7 1590.3 633.6 0.5 7.84 0.90 2.5 0.6 5.00 0.78 1.4 0.7 3.10 0.72 0.8

B13 20 0.004 14,500 0.33 A 0.0430 1592.7 1590.0 712.8 0.5 7.84 0.90 2.3 0.6 5.00 0.78 1.3 0.7 3.10 0.72 0.7

B14 40 0.008 20,500 0.47 A 0.0420 1592.7 1590.0 356.4 0.8 7.84 0.90 3.3 1.0 5.00 0.78 1.8 1.2 3.10 0.72 1.1

B15 150 0.028 43,100 0.99 A 0.0400 1592.7 1584.5 288.6 1.7 7.84 0.90 7.0 2.0 5.00 0.78 3.9 2.4 3.10 0.72 2.2

B16 150 0.028 59,000 1.35 A 0.0392 1592.7 1584.5 288.6 1.7 7.84 0.90 9.6 2.0 5.00 0.78 5.3 2.4 3.10 0.72 3.0

B17 200 0.038 64,500 1.48 A 0.0389 1603.0 1594.0 237.6 2.1 7.84 0.90 10.4 2.4 5.00 0.78 5.8 3.0 2.96 0.72 3.2

C1 120 0.023 28,340 0.65 A 0.0412 1607.0 1604.1 127.6 2.0 7.84 0.90 4.6 2.4 5.00 0.78 2.5 2.8 3.10 0.72 1.5

C2 150 0.028 20,910 0.48 A 0.0420 1607.0 1604.1 102.1 2.4 7.84 0.90 3.4 2.9 5.00 0.78 1.9 3.4 3.10 0.72 1.1

C3 150 0.028 23,130 0.53 A 0.0417 1607.0 1604.1 102.1 2.4 7.84 0.90 3.7 2.9 5.00 0.78 2.1 3.4 3.10 0.72 1.2

C4 160 0.030 14,340 0.33 A 0.0430 1607.0 1604.1 95.7 2.6 7.84 0.90 2.3 3.1 5.00 0.78 1.3 3.7 3.10 0.72 0.7

D1 410 0.078 8,980 0.21 A 0.0443 1592.0 1587.4 59.2 4.9 7.84 0.90 1.5 5.8 5.00 0.78 0.8 6.9 3.10 0.72 0.5

D2 410 0.078 7,721 0.18 A 0.0447 1596.3 1591.8 58.0 4.9 7.84 0.90 1.3 5.8 5.00 0.78 0.7 7.0 3.10 0.72 0.4

100 YEAR

Q100 

Flow

Calculated 

Q10 'Tc'

(See Note 2)

10 YEAR 

Intensity 

'i'

Q2 

Flow

2 YEAR

Drainage Subbasin 

ID

Longest 

Watercourse 

'L'

Longest 

Watercourse 

'L'

Drainage 

Area 'A'

Watershed 

Resistance 

Coefficient 

'Kb'

10 YR 

Runoff 

Coefficient 

'C'

Drainage 

Area 'A'

Top 

Elevation

Bottom 

Elevation

Basin 

Slope 'S'

Calculated 

Q100 'Tc'

(See Note 2)

 'Kb' 

Type
1

10 YEAR

RATIONAL METHOD SUMMARY

100 YEAR, 10 YEAR, 2 YEAR

100 YEAR 

Intensity 

'i'

2 YR 

Runoff 

Coefficient 

'C'

100 YR 

Runoff 

Coefficient 

'C'

Q10 

Flow

Calculated 

Q2 'Tc'

(See Note 2)

2 YEAR 

Intensity 

'i'
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Project Axon

Location Scottsdale AZ

Project Number 205133

Project Engineer Aaron Fabian, EIT

OFF-SITE WATERSHEDS

(ft) (mi) (sf) (Acres) (ft/mi) (min) (in/hr) (cfs) (min) (in/hr) (cfs) (min) (in/hr) (cfs)

A1 43 0.008 10,460 0.24 A 0.0439 1606.0 1604.0 245.6 1.0 7.81 0.50 0.9 1.2 4.98 0.43 0.5 1.6 2.35 0.40 0.2

CPA 43 0.008 10,460 0.24 A 0.0439 1606.0 1604.0 245.6 1.0 7.81 0.50 0.9 1.2 4.98 0.43 0.5 1.6 2.35 0.40 0.2

B1 740 0.140 57,020 1.31 A 0.0393 1612.0 1607.0 35.7 7.6 6.84 0.64 5.7 9.3 3.95 0.55 2.9 13.1 1.60 0.51 1.1

B2 663 0.126 44,510 1.02 A 0.0399 1632.0 1629.0 23.9 8.3 6.58 0.95 6.4 10.3 3.75 0.83 3.2 14.5 1.52 0.76 1.2

B3 163 0.031 13,336 0.31 A 0.0432 1610.0 1602.0 259.1 1.9 7.81 0.50 1.2 2.3 4.98 0.43 0.7 3.0 2.35 0.40 0.3

CPB3 1,225 0.232 114,865 2.64 A 0.0374 1612.0 1602.0 43.1 9.3 6.20 0.74 12.1 11.4 3.60 0.64 6.1 16.1 1.45 0.59 2.3

B4 926 0.175 261,250 6.00 A 0.0351 1602.0 1591.0 62.7 6.6 7.21 0.50 21.6 8.0 4.26 0.43 11.1 11.4 1.71 0.40 4.1

CPB 2,151 0.407 386,576 8.87 A 0.0341 1612.0 1591.0 51.5 11.5 5.63 0.57 28.6 14.2 3.23 0.50 14.3 19.9 1.33 0.46 5.4

C1 190 0.036 16,366 0.38 A 0.0427 1612.0 1607.0 138.9 2.5 7.81 0.64 1.9 3.0 4.98 0.55 1.0 3.9 2.35 0.51 0.4

C2 744 0.141 49,541 1.14 A 0.0397 1632.0 1628.0 28.4 8.3 6.58 0.95 7.1 10.3 3.75 0.83 3.5 14.5 1.52 0.76 1.3

C3 350 0.066 21,281 0.49 A 0.0419 1615.0 1604.0 165.9 3.2 7.81 0.50 1.9 3.8 4.98 0.43 1.1 5.0 2.35 0.40 0.5

CBC3 649 0.123 87,188 2.00 A 0.0381 1612.0 1604.0 65.1 5.6 7.59 0.78 11.9 6.8 4.55 0.68 6.2 9.5 1.85 0.62 2.3

C4 910 0.172 265,305 6.09 A 0.0351 1604.0 1592.0 69.6 6.3 7.33 0.74 33.0 7.6 4.36 0.64 17.1 10.8 1.74 0.59 6.3

CPC 1,559 0.295 352,493 8.09 A 0.0343 1612.0 1592.0 67.7 8.6 6.46 0.75 39.2 10.6 3.71 0.65 19.6 15.0 1.48 0.60 7.2

D1 445 0.084 30,576 0.70 A 0.0410 1629.0 1622.0 83.1 4.4 7.81 0.95 5.2 5.2 4.93 0.83 2.9 7.2 2.11 0.76 1.1

D2 347 0.066 21,795 0.50 A 0.0419 1627.0 1622.0 76.1 4.0 7.81 0.95 3.7 4.8 4.98 0.83 2.1 6.6 2.17 0.76 0.8

D3 178 0.034 9,946 0.23 A 0.0440 1614.0 1605.0 267.0 2.0 7.81 0.50 0.9 2.4 4.98 0.43 0.5 3.2 2.35 0.40 0.2

CBD3 723 0.137 62,317 1.43 A 0.0390 1629.0 1605.0 175.3 4.3 7.81 0.88 9.8 5.2 4.93 0.76 5.4 7.1 2.12 0.70 2.1

D4 818 0.155 185,939 4.27 A 0.0361 1605.0 1593.0 77.5 5.8 7.51 0.77 24.7 7.0 4.50 0.67 12.9 10.0 1.79 0.62 4.7

CPD 1,541 0.292 248,257 5.70 A 0.0353 1629.0 1593.0 123.3 6.9 7.10 0.80 32.3 8.5 4.14 0.69 16.4 12.0 1.67 0.64 6.1

E1 455 0.086 70,201 1.61 A 0.0387 1614.0 1607.0 81.2 4.3 7.81 0.59 7.4 5.2 4.93 0.51 4.1 7.1 2.12 0.47 1.6

E2 196 0.037 12,570 0.29 A 0.0434 1616.0 1615.0 26.9 4.3 7.81 0.95 2.1 5.1 4.96 0.83 1.2 7.0 2.13 0.76 0.5

E3 422 0.080 30,729 0.71 A 0.0409 1622.0 1615.0 87.6 4.2 7.81 0.95 5.2 5.0 4.98 0.83 2.9 6.9 2.14 0.76 1.1

E4 310 0.059 17,906 0.41 A 0.0424 1621.0 1617.0 68.1 4.0 7.81 0.95 3.0 4.7 4.98 0.83 1.7 6.4 2.20 0.76 0.7

E5 280 0.053 33,512 0.77 A 0.0407 1615.0 1613.0 37.7 4.4 7.81 0.50 3.0 5.3 4.91 0.43 1.6 7.3 2.10 0.40 0.6

CPE 800 0.152 164,917 3.79 A 0.0364 1614.0 1613.0 6.6 14.3 5.06 0.71 13.5 17.5 2.96 0.61 6.9 24.9 1.17 0.56 2.5

F1 427 0.081 42,435 0.97 A 0.0401 1615.0 1614.0 12.4 8.2 6.61 0.95 6.1 10.1 3.77 0.83 3.0 14.2 1.53 0.76 1.1

F2 209 0.040 14,340 0.33 A 0.0430 1614.0 1606.0 202.1 2.3 7.81 0.50 1.3 2.8 4.98 0.43 0.7 3.7 2.35 0.40 0.3

CPF2 636 0.120 56,776 1.30 A 0.0393 1615.0 1606.0 74.7 5.3 7.70 0.84 8.4 6.5 4.62 0.73 4.4 9.1 1.89 0.67 1.6

F3 1,358 0.257 620,369 14.24 A 0.0328 1606.0 1586.0 77.8 7.3 6.95 0.77 76.2 9.0 4.02 0.67 38.3 12.6 1.63 0.62 14.3

CPF 2,158 0.409 842,062 19.33 A 0.0320 1614.0 1586.0 68.5 10.0 5.94 0.76 87.5 12.2 3.50 0.66 44.8 17.3 1.41 0.61 16.6

G1 313 0.059 64,559 1.48 A 0.0389 1617.0 1614.0 50.6 4.2 7.81 0.95 11.0 5.0 4.98 0.83 6.1 6.8 2.15 0.76 2.4

G2 380 0.072 41,932 0.96 A 0.0401 1617.0 1613.0 55.6 4.5 7.81 0.95 7.1 5.4 4.88 0.83 3.9 7.5 2.07 0.76 1.5

G3 552 0.105 49,310 1.13 A 0.0397 1613.0 1606.0 67.0 5.2 7.74 0.50 4.4 6.2 4.69 0.43 2.3 8.7 1.94 0.40 0.9

CPG 863 0.163 155,801 3.58 A 0.0365 1617.0 1606.0 67.3 6.3 7.33 0.81 21.2 7.7 4.34 0.70 10.9 10.9 1.74 0.65 4.0

H1 752 0.142 98,232 2.26 A 0.0378 1612.0 1607.0 35.1 7.5 6.88 0.59 9.2 9.3 3.95 0.51 4.6 13.0 1.61 0.47 1.7

H2 454 0.086 40,017 0.92 A 0.0402 1615.0 1612.0 34.9 5.8 7.51 0.95 6.6 7.1 4.48 0.83 3.4 10.1 1.79 0.76 1.2

H3 224 0.042 14,122 0.32 A 0.0431 1615.0 1612.0 70.7 3.4 7.81 0.95 2.4 4.0 4.98 0.83 1.3 5.3 2.32 0.76 0.6

H4 241 0.046 46,176 1.06 A 0.0398 1613.0 1605.0 175.3 2.5 7.81 0.50 4.1 3.0 4.98 0.43 2.3 4.0 2.35 0.40 1.0

CPH 1,052 0.199 198,547 4.56 A 0.0359 1612.0 1605.0 35.1 8.9 6.35 0.67 19.3 11.0 3.65 0.58 9.7 15.5 1.47 0.53 3.6

I1 130 0.025 21,856 0.50 A 0.0419 1611.0 1607.0 162.5 1.9 7.81 0.59 2.3 2.3 4.98 0.51 1.3 3.1 2.35 0.47 0.6

I2 261 0.049 20,267 0.47 A 0.0421 1614.0 1612.0 40.5 4.3 7.81 0.95 3.5 5.1 4.96 0.83 1.9 7.0 2.13 0.76 0.8

I3 251 0.048 40,138 0.92 A 0.0402 1615.0 1613.0 42.1 4.0 7.81 0.95 6.8 4.8 4.98 0.83 3.8 6.6 2.17 0.76 1.5

I4 322 0.061 44,310 1.02 A 0.0400 1612.0 1605.0 114.8 3.3 7.81 0.50 4.0 4.0 4.98 0.43 2.2 5.3 2.32 0.40 0.9

CPI 454 0.086 126,571 2.91 A 0.0371 1611.0 1605.0 69.8 4.4 7.81 0.73 16.6 5.3 4.91 0.64 9.1 7.3 2.10 0.58 3.6

J1 352 0.067 61,379 1.41 A 0.0391 1611.0 1609.0 30.0 5.2 7.74 0.55 5.9 6.4 4.65 0.47 3.1 8.9 1.92 0.44 1.2

J2 328 0.062 26,958 0.62 A 0.0413 1616.0 1613.0 48.3 4.5 7.81 0.95 4.6 5.4 4.88 0.83 2.5 7.4 2.08 0.76 1.0

J3 366 0.069 25,575 0.59 A 0.0414 1615.0 1613.0 28.9 5.6 7.59 0.95 4.2 6.8 4.55 0.83 2.2 9.6 1.84 0.76 0.8

J4 268 0.051 29,478 0.68 A 0.0411 1610.0 1604.0 118.2 3.1 7.81 0.50 2.6 3.6 4.98 0.43 1.5 4.8 2.35 0.40 0.6

CPJ 669 0.127 143,390 3.29 A 0.0368 1611.0 1604.0 55.2 5.9 7.48 0.68 16.8 7.1 4.48 0.59 8.8 10.1 1.79 0.55 3.2

RATIONAL METHOD SUMMARY

100 YEAR, 10 YEAR, 2 YEAR

100 YEAR 10 YEAR 2 YEAR

Drainage Subbasin ID

Longest 

Watercourse 

'L'

Longest 

Watercourse 

'L'

Drainage 

Area 'A'

Drainage 

Area 'A'
 'Kb' 

Type
1

Watershed 

Resistance 

Coefficient 

'Kb'

Top 

Elevation

Bottom 

Elevation

Basin 

Slope 'S'

Calculated 

Q100 'Tc'

(See Note 2)

100 YEAR 

Intensity 

'i'

100 YR 

Runoff 

Coefficient 

'C'

Q100 

Flow

Calculated 

Q10 'Tc'

(See Note 2)

10 YEAR 

Intensity 

'i'

10 YR 

Runoff 

Coefficient 

'C'

Q10 

Flow

Calculated 

Q2 'Tc'

(See Note 2)

2 YEAR 

Intensity 

'i'

2 YR 

Runoff 

Coefficient 

'C'

Q2 

Flow
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Table 2 – Retention Volumes Required 
  



Project Axon

Location Scottsdale AZ

Project Number 205133

Project Engineer Aaron Fabian, EIT

Rainfall Depth "P" = 0.5 inches Weighted "C" Factor "C" = 1.0

(Acres) (AF) (cf)

B1 5.19 1.00 5.19 0.22 9,418

B2 1.13 1.00 1.13 0.05 2,047

B3 0.68 1.00 0.68 0.03 1,233

B4 2.86 1.00 2.86 0.12 5,194

B5 0.53 1.00 0.53 0.02 954

B6 1.99 1.00 1.99 0.08 3,615

B7 5.28 1.00 5.28 0.22 9,588

B8 1.95 1.00 1.95 0.08 3,534

B9 0.38 1.00 0.38 0.02 688

B10 6.14 1.00 6.14 0.26 11,138

B11 3.19 1.00 3.19 0.13 5,788

B12 0.36 1.00 0.36 0.02 654

B13 0.33 1.00 0.33 0.01 604

B14 0.47 1.00 0.47 0.02 854

B15 0.47 1.00 0.47 0.02 854

B16 0.99 1.00 0.99 0.04 1,796

B17 0.99 1.00 0.99 0.04 1,796

TOTAL 32.92 1.37 59,753

Calculated Values

Required Retention = Vrequired = (P/12)*C*A

Drainage Subbasin ID

Drainage 

Area "A"

Runoff 

Coefficient 

"C"

A*C

Required 

Retention 

RETENTION BASIN VOLUMES

FIRST FLUSH VOLUME

Required 

Retention 
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Table 3 – Retention Volumes Provided 
  



Project Axon

Location Scottsdale AZ

Project Number 205133

Project Engineer Aaron Fabian, EIT

Volume Method Used Conic Approximation

Volume Required

First Flush 

Retention

(sf) (sf) (cf) (cf) (AF) (AF) (AF)

1,589.0 1,590.0 881 2,418 1,586 1,586 0.04

1,590.0 1,591.0 2,418 4,520 3,415 5,001 0.11

1,591.0 1,592.0 4,520 6,877 5,657 10,658 0.24

B2 1,599.5 1,600.5 2,345 3,662 2,979 2,979 0.07 0.07 0.05

1,598.5 1,599.5 1,684 3,150 2,379 2,379 0.05

1,599.5 1,600.5 3,150 4,975 4,028 6,407 0.15

1,600.5 1,601.5 4,975 7,025 5,971 12,378 0.28

B4 1,602.5 1,603.5 3,429 9,497 6,211 6,211 0.14 0.14 0.12

B5 1,594.0 1,595.0 1,786 3,567 2,626 2,626 0.06 0.06 0.02

1,593.0 1,594.0 13,610 16,876 15,214 15,214 0.35

1,594.0 1,595.0 16,876 20,373 18,597 33,811 0.78

1,595.0 1,596.0 20,373 24,085 22,203 56,014 1.29

1,591.0 1,592.0 1,712 3,215 2,424 2,424 0.06

1,592.0 1,593.0 3,215 5,013 4,081 6,505 0.15

1,593.0 1,593.5 5,013 7,025 2,995 9,501 0.22

B9 1,593.0 1,594.0 861 2,075 1,424 1,424 0.03 0.03 0.02

1,587.0 1,588.0 3,648 7,325 5,381 5,381 0.12

1,588.0 1,589.0 7,325 11,840 9,493 14,873 0.34

1,588.0 1,589.0 695 1,549 1,094 1,094 0.03

1,589.0 1,590.0 1,549 2,648 2,074 3,168 0.07

1,590.0 1,591.0 2,648 4,010 3,306 6,473 0.15

1,583.0 1,584.0 564 2,217 1,300 1,300 0.03

1,584.0 1,585.0 2,217 4,532 3,306 4,606 0.11

1,585.0 1,586.0 4,532 7,182 5,806 10,412 0.24

B12 1,590.3 1,590.8 1,802 2,300 1,023 1,023 0.02 0.02 0.02

B13 1,589.0 1,589.5 1,797 2,297 1,021 1,021 0.02 0.02 0.01

B14 1,590.0 1,590.5 1,802 2,300 1,023 1,023 0.02 0.02 0.02

B15 1,584.5 1,585.0 4,115 4,922 2,256 2,256 0.05 0.05 0.02

B16 1,584.5 1,585.0 5,511 6,400 2,975 2,975 0.07 0.07 0.04

B17-1 1,596.5 1,597.5 463 1,730 1,029 1,029 0.02 0.02 0.01

B17-2 1,595.0 1,596.0 491 1,724 1,045 1,045 0.02 0.02 0.01

B17-3 1,594.0 1,595.0 533 1,819 1,112 1,112 0.03 0.03 0.01

Total 3.33 1.37

RETENTION VOLUME PROVIDED

ON-SITE RETENTION

Top Area
Total Volume 

Provided

Bottom 

Elevation

0.24 0.22

Retention Basin ID

Bottom 

Area
Volume

Cumulative 

Volume

Cumulative 

Volume

Top 

Elevation

B1

B11-1

B11-2

B10 0.34 0.26

B8 0.22 0.08

0.15 0.15

0.24 0.07

B3 0.28 0.02

B7 1.29 0.22
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Project Axon

Location Scottsdale AZ

Project Number 205133

Project Engineer Aaron Fabian, EIT

Rainfall Depth "P" = 2.31 inches

(Acres) (AF) (AF)

B3 0.68 0.90 0.61 0.12 0.28

B7 5.28 0.90 4.75 0.92 1.29

TOTAL 5.96 1.03 1.57

Calculated Values

Required Retention = Vrequired = (P/12)*C*A

Weighted "C" = ((A1*C1)+(A2*C2))/(A1+A2)

Provided 

Retention Drainage Subbasin ID
Drainage Area "A" 100 YR Runoff 

Coefficient "C"
A*C

Required 

Retention 

RETENTION BASIN VOLUMES

100 YEAR, 2-HOUR VOLUME

Z:\2020\205133\Project Support\Reports\Drainage\Spreadsheets\Copy of 5133-Drainage Workbook-AF



 

APPENDIX B – HYDRAULICS  



 

Pipe Analysis Summary  



Conduit FlexTable: Combined Pipe/Node Report
Elevation 

Ground (Stop)
(ft)

Elevation Ground 
(Start)

(ft)

Hydraulic Grade 
Line (Out)

(ft)

Hydraulic Grade 
Line (In)

(ft)

Velocity
(ft/s)

Flow
(cfs)

Slope 
(Calculated)

(ft/ft)

Length 
(Unified)

(ft)

Diameter
(in)

Invert 
(Stop)

(ft)

Invert (Start)
(ft)

Stop NodeStart NodeLabel

1,601.501,602.001,599.821,600.836.8824.300.00367.718.01,598.501,598.70H-B7-2H-B7-1CO-1

1,598.501,597.001,592.251,592.607.8855.720.00450.536.01,587.801,588.00MH-1CB-B8CO-2

1,595.801,598.501,589.251,591.967.8855.720.003375.536.01,586.601,587.80MH-2MH-1CO-3

1,591.801,595.801,588.091,588.9410.0955.720.009375.042.01,583.401,586.60MH-3MH-2CO-4

1,591.001,591.801,587.591,587.814.4355.720.004148.348.01,582.801,583.40JBMH-3CO-5

1,590.201,591.001,586.911,587.027.28213.920.00283.360.01,582.601,582.80MH-5JBCO-6

1,589.301,590.201,586.071,586.446.75213.920.002198.360.01,582.201,582.60MH-6MH-5CO-7

1,589.001,589.301,584.951,585.328.20213.920.00362.260.01,582.001,582.20H-4MH-6CO-8

1,590.001,590.001,588.031,588.075.2283.090.00120.654.01,582.831,582.85MH-7CB-B11-2CO-10

1,591.001,590.001,587.591,587.655.2283.090.00131.854.01,582.801,582.83JBMH-7CO-11

1,588.001,587.901,586.001,586.020.851.500.00491.418.01,583.001,583.40H-6CB-D1CO-12

1,592.001,592.301,589.001,589.012.891.300.00476.718.01,588.001,588.30H-7CB-D2CO-13

1,585.801,586.001,582.061,583.108.49463.000.003169.360.01,578.501,579.04H-9H-8CO-14

1,604.101,604.101,600.501,601.535.532.300.01796.824.01,599.401,601.00CB-C3CB-C4CO-15

1,604.101,604.101,598.511,600.277.366.000.017135.424.01,597.101,599.40CB-C2CB-C3CO-16

1,604.101,604.101,597.271,598.208.089.400.016102.924.01,595.501,597.10CB-C1CB-C2CO-17

1,604.501,604.101,595.431,596.859.1314.000.01698.024.01,593.901,595.50MH-9CB-C1CO-18

1,593.601,604.501,591.591,595.259.0814.000.016347.924.01,588.301,593.90MH-10MH-9CO-19

1,593.001,593.601,591.001,591.314.4614.000.00480.724.01,588.001,588.30H-10MH-10CO-20

1,600.501,602.801,599.001,601.4212.8139.610.020181.630.01,595.601,599.30CB-A2H-A1CO-22

1,599.901,600.501,598.241,598.3613.3352.210.01932.236.01,595.001,595.60T-1CB-A2CO-23

1,597.101,599.901,595.631,597.3712.8853.410.017172.436.01,592.101,595.00MH-11T-1CO-24

1,593.901,597.101,593.031,594.5013.7954.610.020146.036.01,589.201,592.10MH-12MH-11CO-25

1,593.001,593.901,592.001,592.387.7354.610.00456.136.01,589.001,589.20H-12MH-12CO-26

1,599.901,600.701,598.241,598.250.681.200.00379.318.01,595.751,596.00T-1CB-A3CO-27

1,597.101,605.501,595.631,595.624.881.200.018118.418.01,592.851,595.00MH-11CB-A4CO-28

1,591.451,591.851,587.451,588.197.59247.530.003117.848.01,584.701,585.10H-14H-13CO-29

1,591.001,592.001,587.591,588.507.8175.110.010163.742.01,582.801,584.50JBCB-B1CO-32
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Engineering Profile - CB-C4 TO H-10 (5133-STORMCAD.stsw)
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Watershed Model Schematic
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2018 by Autodesk, Inc. v2018.3

Project: SEC HAYDEN 101.gpw Thursday, 09 / 10 / 2020



Hydrograph Summary Report

2

Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph

No. type flow interval Peak volume hyd(s) elevation strge used Description

(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

1 Rational 24.11 1 5 27,121 ------ ------ ------ CPH

2 Rational 16.76 1 5 18,858 ------ ------ ------ CPI

3 Rational 17.65 1 5 19,860 ------ ------ ------ CPJ

4 Rational 36.01 1 5 40,506 ------ ------ ------ ON-B7

5 Combine 94.53 1 5 104,928 1, 2, 3,
4

------ ------ Combine at Basin B7

6 Reservoir 48.49 1 21 48,920 5 1598.44 67,474 Basin B7

7 Rational 13.85 1 5 15,579 ------ ------ ------ ON-B8

8 Combine 55.72 1 20 64,291 6, 7 ------ ------ COMBINE B8

9 Reservoir 51.88 1 23 64,282 8 1594.58 17,158 BASIN B8

10 Rational 8.617 1 5 9,694 ------ ------ ------ CPF2

11 Rational 21.23 1 5 23,888 ------ ------ ------ CPE

12 Rational 4.829 1 5 5,433 ------ ------ ------ ON-B3

13 Rational 20.31 1 5 22,850 ------ ------ ------ ON-B4

14 Combine 54.99 1 5 61,039 10, 11, 12,
13

------ ------ CPB3

15 Reservoir 39.61 1 14 61,030 14 1602.35 19,315 BASIN B3

16 Rational 8.025 1 5 9,028 ------ ------ ------ ON-B2

17 Rational 3.764 1 5 4,234 ------ ------ ------ ON-B5

18 Rational 36.86 1 5 41,465 ------ ------ ------ ON-B1

19 Combine 76.32 1 12 115,028 15, 16, 17,
18

------ ------ CPB1

20 Reservoir 75.11 1 14 115,022 19 1592.99 18,663 BASIN B1

21 Rational 2.699 1 5 3,036 ------ ------ ------ ON-B9

22 Rational 43.60 1 5 49,055 ------ ------ ------ ON-B10

23 Rational 14.13 1 5 15,899 ------ ------ ------ ON-B6

24 Rational 22.65 1 5 25,486 ------ ------ ------ ON-B11

25 Combine 83.09 1 5 92,230 21, 22, 23,
24

------ ------ CP-B11

26 Combine 151.28 1 20 271,534 9, 20, 25 ------ ------ CP-SITE

SEC HAYDEN 101.gpw Return Period: 100 Year Thursday, 09 / 10 / 2020

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2018 by Autodesk, Inc. v2018.3



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2018 by Autodesk, Inc. v2018.3 Thursday, 09 / 10 / 2020

Hyd. No. 1

CPH

Hydrograph type =  Rational Peak discharge =  24.11 cfs
Storm frequency =  100 yrs Time to peak =  0.08 hrs
Time interval =  1 min Hyd. volume =  27,121 cuft
Drainage area =  4.560 ac Runoff coeff. =  0.67
Intensity =  7.891 in/hr Tc by User =  5.00 min
IDF Curve =  IDF.IDF Asc/Rec limb fact =  1/6.5

3

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1

Q (cfs)

0.00 0.00

4.00 4.00

8.00 8.00

12.00 12.00

16.00 16.00

20.00 20.00

24.00 24.00

28.00 28.00

Q (cfs)

Time (hrs)

CPH

Hyd. No. 1 -- 100 Year

Hyd No. 1



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2018 by Autodesk, Inc. v2018.3 Thursday, 09 / 10 / 2020

Hyd. No. 2

CPI

Hydrograph type =  Rational Peak discharge =  16.76 cfs
Storm frequency =  100 yrs Time to peak =  0.08 hrs
Time interval =  1 min Hyd. volume =  18,858 cuft
Drainage area =  2.910 ac Runoff coeff. =  0.73
Intensity =  7.891 in/hr Tc by User =  5.00 min
IDF Curve =  IDF.IDF Asc/Rec limb fact =  1/6.5

4

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1

Q (cfs)

0.00 0.00

3.00 3.00

6.00 6.00

9.00 9.00

12.00 12.00

15.00 15.00

18.00 18.00

Q (cfs)

Time (hrs)

CPI

Hyd. No. 2 -- 100 Year

Hyd No. 2



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2018 by Autodesk, Inc. v2018.3 Thursday, 09 / 10 / 2020

Hyd. No. 3

CPJ

Hydrograph type =  Rational Peak discharge =  17.65 cfs
Storm frequency =  100 yrs Time to peak =  0.08 hrs
Time interval =  1 min Hyd. volume =  19,860 cuft
Drainage area =  3.290 ac Runoff coeff. =  0.68
Intensity =  7.891 in/hr Tc by User =  5.00 min
IDF Curve =  IDF.IDF Asc/Rec limb fact =  1/6.5

5

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1

Q (cfs)

0.00 0.00

3.00 3.00

6.00 6.00

9.00 9.00

12.00 12.00

15.00 15.00

18.00 18.00

Q (cfs)

Time (hrs)

CPJ

Hyd. No. 3 -- 100 Year

Hyd No. 3



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2018 by Autodesk, Inc. v2018.3 Thursday, 09 / 10 / 2020

Hyd. No. 4

ON-B7

Hydrograph type =  Rational Peak discharge =  36.01 cfs
Storm frequency =  100 yrs Time to peak =  0.08 hrs
Time interval =  1 min Hyd. volume =  40,506 cuft
Drainage area =  5.070 ac Runoff coeff. =  0.9
Intensity =  7.891 in/hr Tc by User =  5.00 min
IDF Curve =  IDF.IDF Asc/Rec limb fact =  1/6.5

6

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1

Q (cfs)

0.00 0.00

10.00 10.00

20.00 20.00

30.00 30.00

40.00 40.00

Q (cfs)

Time (hrs)

ON-B7

Hyd. No. 4 -- 100 Year

Hyd No. 4



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2018 by Autodesk, Inc. v2018.3 Thursday, 09 / 10 / 2020

Hyd. No. 5

Combine at Basin B7

Hydrograph type =  Combine Peak discharge =  94.53 cfs
Storm frequency =  100 yrs Time to peak =  0.08 hrs
Time interval =  1 min Hyd. volume =  104,928 cuft
Inflow hyds. =  1, 2, 3, 4 Contrib. drain. area =  15.830 ac

7

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1

Q (cfs)

0.00 0.00

10.00 10.00

20.00 20.00

30.00 30.00

40.00 40.00

50.00 50.00

60.00 60.00

70.00 70.00

80.00 80.00

90.00 90.00

100.00 100.00

Q (cfs)

Time (hrs)

Combine at Basin B7

Hyd. No. 5 -- 100 Year

Hyd No. 5 Hyd No. 1 Hyd No. 2 Hyd No. 3

Hyd No. 4



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2018 by Autodesk, Inc. v2018.3 Thursday, 09 / 10 / 2020

Hyd. No. 6

Basin B7

Hydrograph type =  Reservoir Peak discharge =  48.49 cfs
Storm frequency =  100 yrs Time to peak =  0.35 hrs
Time interval =  1 min Hyd. volume =  48,920 cuft
Inflow hyd. No. =  5 - Combine at Basin B7 Max. Elevation =  1598.44 ft
Reservoir name =  Basin B7 Max. Storage =  67,474 cuft

Storage Indication method used.

8

0.0 0.2 0.3 0.5 0.7 0.8 1.0 1.2

Q (cfs)

0.00 0.00

10.00 10.00

20.00 20.00

30.00 30.00

40.00 40.00

50.00 50.00

60.00 60.00

70.00 70.00

80.00 80.00

90.00 90.00

100.00 100.00

Q (cfs)

Time (hrs)

Basin B7

Hyd. No. 6 -- 100 Year

Hyd No. 6 Hyd No. 5 Total storage used = 67,474 cuft



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2018 by Autodesk, Inc. v2018.3 Thursday, 09 / 10 / 2020

Hyd. No. 7

ON-B8

Hydrograph type =  Rational Peak discharge =  13.85 cfs
Storm frequency =  100 yrs Time to peak =  0.08 hrs
Time interval =  1 min Hyd. volume =  15,579 cuft
Drainage area =  1.950 ac Runoff coeff. =  0.9
Intensity =  7.891 in/hr Tc by User =  5.00 min
IDF Curve =  IDF.IDF Asc/Rec limb fact =  1/6.5

9

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1

Q (cfs)

0.00 0.00

2.00 2.00

4.00 4.00

6.00 6.00

8.00 8.00

10.00 10.00

12.00 12.00

14.00 14.00

Q (cfs)

Time (hrs)

ON-B8

Hyd. No. 7 -- 100 Year

Hyd No. 7



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2018 by Autodesk, Inc. v2018.3 Thursday, 09 / 10 / 2020

Hyd. No. 8

COMBINE B8

Hydrograph type =  Combine Peak discharge =  55.72 cfs
Storm frequency =  100 yrs Time to peak =  0.33 hrs
Time interval =  1 min Hyd. volume =  64,291 cuft
Inflow hyds. =  6, 7 Contrib. drain. area =  1.950 ac

10

0.0 0.2 0.3 0.5 0.7 0.8 1.0

Q (cfs)

0.00 0.00

10.00 10.00

20.00 20.00

30.00 30.00
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50.00 50.00

60.00 60.00

Q (cfs)

Time (hrs)

COMBINE B8

Hyd. No. 8 -- 100 Year

Hyd No. 8 Hyd No. 6 Hyd No. 7



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2018 by Autodesk, Inc. v2018.3 Thursday, 09 / 10 / 2020

Hyd. No. 9

BASIN B8

Hydrograph type =  Reservoir Peak discharge =  51.88 cfs
Storm frequency =  100 yrs Time to peak =  0.38 hrs
Time interval =  1 min Hyd. volume =  64,282 cuft
Inflow hyd. No. =  8 - COMBINE B8 Max. Elevation =  1594.58 ft
Reservoir name =  BASIN B8 Max. Storage =  17,158 cuft

Storage Indication method used.

11

0.0 0.3 0.7 1.0 1.3 1.7 2.0 2.3 2.7 3.0 3.3

Q (cfs)

0.00 0.00

10.00 10.00

20.00 20.00

30.00 30.00

40.00 40.00

50.00 50.00

60.00 60.00

Q (cfs)

Time (hrs)

BASIN B8

Hyd. No. 9 -- 100 Year

Hyd No. 9 Hyd No. 8 Total storage used = 17,158 cuft



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2018 by Autodesk, Inc. v2018.3 Thursday, 09 / 10 / 2020

Hyd. No. 10

CPF2

Hydrograph type =  Rational Peak discharge =  8.617 cfs
Storm frequency =  100 yrs Time to peak =  0.08 hrs
Time interval =  1 min Hyd. volume =  9,694 cuft
Drainage area =  1.300 ac Runoff coeff. =  0.84
Intensity =  7.891 in/hr Tc by User =  5.00 min
IDF Curve =  IDF.IDF Asc/Rec limb fact =  1/6.5

12

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1

Q (cfs)
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Hyd. No. 10 -- 100 Year

Hyd No. 10



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2018 by Autodesk, Inc. v2018.3 Thursday, 09 / 10 / 2020

Hyd. No. 11

CPE

Hydrograph type =  Rational Peak discharge =  21.23 cfs
Storm frequency =  100 yrs Time to peak =  0.08 hrs
Time interval =  1 min Hyd. volume =  23,888 cuft
Drainage area =  3.790 ac Runoff coeff. =  0.71
Intensity =  7.891 in/hr Tc by User =  5.00 min
IDF Curve =  IDF.IDF Asc/Rec limb fact =  1/6.5

13

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1

Q (cfs)
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Time (hrs)
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Hyd. No. 11 -- 100 Year

Hyd No. 11



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2018 by Autodesk, Inc. v2018.3 Thursday, 09 / 10 / 2020

Hyd. No. 12

ON-B3

Hydrograph type =  Rational Peak discharge =  4.829 cfs
Storm frequency =  100 yrs Time to peak =  0.08 hrs
Time interval =  1 min Hyd. volume =  5,433 cuft
Drainage area =  0.680 ac Runoff coeff. =  0.9
Intensity =  7.891 in/hr Tc by User =  5.00 min
IDF Curve =  IDF.IDF Asc/Rec limb fact =  1/6.5

14
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ON-B3

Hyd. No. 12 -- 100 Year

Hyd No. 12



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2018 by Autodesk, Inc. v2018.3 Thursday, 09 / 10 / 2020

Hyd. No. 13

ON-B4

Hydrograph type =  Rational Peak discharge =  20.31 cfs
Storm frequency =  100 yrs Time to peak =  0.08 hrs
Time interval =  1 min Hyd. volume =  22,850 cuft
Drainage area =  2.860 ac Runoff coeff. =  0.9
Intensity =  7.891 in/hr Tc by User =  5.00 min
IDF Curve =  IDF.IDF Asc/Rec limb fact =  1/6.5

15
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ON-B4

Hyd. No. 13 -- 100 Year

Hyd No. 13



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2018 by Autodesk, Inc. v2018.3 Thursday, 09 / 10 / 2020

Hyd. No. 14

CPB3

Hydrograph type =  Combine Peak discharge =  54.99 cfs
Storm frequency =  100 yrs Time to peak =  0.08 hrs
Time interval =  1 min Hyd. volume =  61,039 cuft
Inflow hyds. =  10, 11, 12, 13 Contrib. drain. area =  8.630 ac
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Hyd. No. 15

BASIN B3

Hydrograph type =  Reservoir Peak discharge =  39.61 cfs
Storm frequency =  100 yrs Time to peak =  0.23 hrs
Time interval =  1 min Hyd. volume =  61,030 cuft
Inflow hyd. No. =  14 - CPB3 Max. Elevation =  1602.35 ft
Reservoir name =  BASIN B3 Max. Storage =  19,315 cuft

Storage Indication method used.
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Hyd. No. 16

ON-B2

Hydrograph type =  Rational Peak discharge =  8.025 cfs
Storm frequency =  100 yrs Time to peak =  0.08 hrs
Time interval =  1 min Hyd. volume =  9,028 cuft
Drainage area =  1.130 ac Runoff coeff. =  0.9
Intensity =  7.891 in/hr Tc by User =  5.00 min
IDF Curve =  IDF.IDF Asc/Rec limb fact =  1/6.5
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Hyd. No. 17

ON-B5

Hydrograph type =  Rational Peak discharge =  3.764 cfs
Storm frequency =  100 yrs Time to peak =  0.08 hrs
Time interval =  1 min Hyd. volume =  4,234 cuft
Drainage area =  0.530 ac Runoff coeff. =  0.9
Intensity =  7.891 in/hr Tc by User =  5.00 min
IDF Curve =  IDF.IDF Asc/Rec limb fact =  1/6.5
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Hyd. No. 18

ON-B1

Hydrograph type =  Rational Peak discharge =  36.86 cfs
Storm frequency =  100 yrs Time to peak =  0.08 hrs
Time interval =  1 min Hyd. volume =  41,465 cuft
Drainage area =  5.190 ac Runoff coeff. =  0.9
Intensity =  7.891 in/hr Tc by User =  5.00 min
IDF Curve =  IDF.IDF Asc/Rec limb fact =  1/6.5
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Hyd. No. 19

CPB1

Hydrograph type =  Combine Peak discharge =  76.32 cfs
Storm frequency =  100 yrs Time to peak =  0.20 hrs
Time interval =  1 min Hyd. volume =  115,028 cuft
Inflow hyds. =  15, 16, 17, 18 Contrib. drain. area =  6.850 ac
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Hyd. No. 20

BASIN B1

Hydrograph type =  Reservoir Peak discharge =  75.11 cfs
Storm frequency =  100 yrs Time to peak =  0.23 hrs
Time interval =  1 min Hyd. volume =  115,022 cuft
Inflow hyd. No. =  19 - CPB1 Max. Elevation =  1592.99 ft
Reservoir name =  BASIN B1 Max. Storage =  18,663 cuft

Storage Indication method used.

22

0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0

Q (cfs)

0.00 0.00

10.00 10.00

20.00 20.00

30.00 30.00

40.00 40.00

50.00 50.00

60.00 60.00

70.00 70.00

80.00 80.00

Q (cfs)

Time (hrs)

BASIN B1

Hyd. No. 20 -- 100 Year

Hyd No. 20 Hyd No. 19 Total storage used = 18,663 cuft
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Hyd. No. 21

ON-B9

Hydrograph type =  Rational Peak discharge =  2.699 cfs
Storm frequency =  100 yrs Time to peak =  0.08 hrs
Time interval =  1 min Hyd. volume =  3,036 cuft
Drainage area =  0.380 ac Runoff coeff. =  0.9
Intensity =  7.891 in/hr Tc by User =  5.00 min
IDF Curve =  IDF.IDF Asc/Rec limb fact =  1/6.5
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Hyd. No. 22

ON-B10

Hydrograph type =  Rational Peak discharge =  43.60 cfs
Storm frequency =  100 yrs Time to peak =  0.08 hrs
Time interval =  1 min Hyd. volume =  49,055 cuft
Drainage area =  6.140 ac Runoff coeff. =  0.9
Intensity =  7.891 in/hr Tc by User =  5.00 min
IDF Curve =  IDF.IDF Asc/Rec limb fact =  1/6.5
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Hyd. No. 23

ON-B6

Hydrograph type =  Rational Peak discharge =  14.13 cfs
Storm frequency =  100 yrs Time to peak =  0.08 hrs
Time interval =  1 min Hyd. volume =  15,899 cuft
Drainage area =  1.990 ac Runoff coeff. =  0.9
Intensity =  7.891 in/hr Tc by User =  5.00 min
IDF Curve =  IDF.IDF Asc/Rec limb fact =  1/6.5
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Hyd. No. 24

ON-B11

Hydrograph type =  Rational Peak discharge =  22.65 cfs
Storm frequency =  100 yrs Time to peak =  0.08 hrs
Time interval =  1 min Hyd. volume =  25,486 cuft
Drainage area =  3.190 ac Runoff coeff. =  0.9
Intensity =  7.891 in/hr Tc by User =  5.00 min
IDF Curve =  IDF.IDF Asc/Rec limb fact =  1/6.5
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Hyd. No. 25

CP-B11

Hydrograph type =  Combine Peak discharge =  83.09 cfs
Storm frequency =  100 yrs Time to peak =  0.08 hrs
Time interval =  1 min Hyd. volume =  92,230 cuft
Inflow hyds. =  21, 22, 23, 24 Contrib. drain. area =  11.700 ac
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Hyd. No. 26

CP-SITE

Hydrograph type =  Combine Peak discharge =  151.28 cfs
Storm frequency =  100 yrs Time to peak =  0.33 hrs
Time interval =  1 min Hyd. volume =  271,534 cuft
Inflow hyds. =  9, 20, 25 Contrib. drain. area =  0.000 ac
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GENERAL CONSTRUCTION NOTES FOR CAPITAL PROJECTS

N/A

N/A

G2

2

GENERAL NOTES

CONCRETE RUBBLE SPECIFICATION

of the riprap.

The largest material must be keyed into the toe and also used in the base 

in the plans.

density while producing a reason-ably solid mass within the limits shown 

the adjacent piece in a configuration creating the highest possible 

All material shall be placed in a manner such that each piece is touching 

the larger pieces without sharp exposed edges.

sizes are evenly distributed and placed so as to fill the voids between 

All material shall be placed in a manner such that the large and small 

slabs shall be broken up to conform to the gradation requirement.

general rip-rap gradation documented in Detail 1 on sheet D13. All large 

Materials shall be reasonably well graded. The gradation shall be based on 

The maximum weight of any piece shall not exceed 500 lbs.

dimension of a dropped piece.

largest dimension greater than or equal to 90% of the original largest 

or no existing crack widened more than an additional 0.1 inch, or final 

Absorption Test. The Drop Test requirements are: no new cracks developed, 

12% for the Durability and Soundness Test, and a maximum of 5% for the 

maximum loss of 45% for the Los Angeles Abrasion Test, a maximum loss of 

(USACE, 1990, EM 1110-2-2302). The requirements for these tests are a 

and Soundness Test (AASHTO T104), Absorption Test (AASHTO T85), Drop Test 

such tests include the Los Angeles Abrasion Test (AASHTO T96), Durability 

tests may be required subject to the inspector's judgment. Examples of 

Materials shall be hard, durable, rough and angular in shape. Additional 

seams or other structural defects.

Visual inspection shall ensure that materials are free of cracks, soft 

Materials shall be stockpiled before placement to allow for inspection. 

site.

Materials, when trucked or imported to the site, must be sorted at the 

dimension. The length shall not be greater than twice its width.

The longest dimension shall not be more than three times the shortest 

All protruding foreign material such as rebar must be cut off.

pollutants.

Materials shall be free of grease, oils, paint, chemicals, and other 

at least 143.5 lb per cubic foot.

The specific gravity shall be at least 2.3 or the specific weight shall be 

12.

11.

10.

9.

8.

7.

6.

5.

4.

3.

2.

1.

NATIVE TREE AND CACTI LOCATIONS

POINT NORTHING EASTING

1 963962.16 702906.00

2 963971.75 703184.46

3 963965.63 703208.57

4 963967.70 703375.92

5 963991.35 703591.47

6 963958.36 703699.09

7 963972.47 703707.41

8 963989.50 703707.33

9 963996.57 703766.70

10 964010.86 703779.82

11 964014.30 703798.41

12 965020.74 704146.18

13 965558.07 704151.19

14 965552.01 704165.04

15 965791.45 704179.92

16 965810.21 704184.52

17 966425.56 704663.47

18 966480.75 704648.34

19 966450.98 704691.09

20 966446.39 704756.13

21 966487.03 704752.07 Tree

22 966533.45 704798.35 Cactus

23 966537.56 704774.17 Tree

24 966588.34 704686.76 Tree

25 966600.46 704766.26 Tree

26 966578.82 704801.50 Tree

27 966680.00 704859.11 Tree

28 966741.31 704786.17 Tree

29 966754.59 704920.80 Tree

30 966815.01 704811.88 Tree

31 966805.01 704840.67 Tree

32 966811.90 704859.99 Tree

33 966824.30 704867.74 Tree

34 966864.08 704848.72 Tree

35 966862.20 704883.08 Tree

36 966885.56 704848.42 Tree

37 966875.17 704860.53 Cactus

38 966843.00 704953.83 Tree

39 966862.22 704966.36 Tree

40 966902.78 704974.34 Tree

41 966911.09 704917.60 Tree

42 966941.80 704982.23 Tree

43 967000.82 705007.41 Tree

44 967024.43 704886.99 Tree

45 967051.35 704912.46 Tree

46 967057.80 704918.84 Tree

47 967059.15 704939.84 Tree

48 967065.38 704931.53 Cactus

49 967109.81 704896.94 Tree

50 967126.74 704971.84 Tree

51 967100.26 705014.36 Cactus

52 967177.19 705018.66 Cactus

53 967211.72 704956.73 Cactus

54 967224.57 704973.58 Cactus

55 967384.60 705000.34 Tree

56 967447.76 705019.39 Tree

57 967462.56 705019.85 Cactus

58 965745.20 705373.78 Tree

59 965749.89 705414.86 Tree

60 965739.32 705403.89 Tree

61 965688.87 705529.69 Tree

62 965622.85 705493.21 Tree

63 965576.02 705416.35 Tree

64 965563.58 705530.88 Tree

65 965468.81 705494.06 Tree

101 965350.94 706194.10 Tree

102 965346.73 706204.29 Tree

103 965343.25 706215.63 Tree

104 965339.25 706222.90 Tree

105 965354.24 706240.28 Tree

106 965280.85 706315.12 Tree

107 965322.38 706379.49 Tree

108 965446.07 706337.16 Tree

109 965449.45 706354.12 Tree

    

    

ITEM

Tree

Tree

Tree

Tree

Tree

Tree

Tree

Tree

Tree

Tree

Tree

Tree

Tree

Tree

Tree

Tree

Tree

Tree

Tree

Tree

POINT NORTHING EASTING ITEM

66 965418.21 705498.20 Tree

67 965414.46 705512.11 Tree

68 965402.32 705502.85 Tree

69 965165.99 705093.35 Tree

70 965124.89 705123.69 Tree

71 965141.67 705175.52 Tree

72 965109.73 705233.25 Tree

73 965134.60 705260.31 Tree

74 965077.19 705266.96 Tree

75 965060.18 705279.34 Tree

76 965046.54 705270.83 Tree

77 965045.03 705287.79 Tree

78 965040.47 705299.37 Tree

79 965029.03 705299.02 Tree

80 965022.23 705318.30 Tree

81 965011.24 705356.62 Tree

82 964939.18 705456.90 Tree

83 964926.31 705505.02 Tree

84 964908.34 706015.23 Tree

85 964954.60 706049.41 Cactus

86 965213.66 705434.55 Tree

87 965217.87 705442.02 Tree

88 965229.59 705453.81 Tree

89 965235.33 705448.69 Tree

90 965243.86 705461.30 Tree

91 965379.42 705694.03 Tree

92 965373.78 705824.90 Tree

93 965333.95 705857.39 Tree

94 965291.87 705869.26 Tree

95 965269.46 705914.72 Tree

96 965524.25 706224.25 Tree

97 965423.34 706159.12 Tree

98 965374.36 706160.13 Tree

99 965357.84 706178.22 Tree

100 965359.46 706191.36 Tree

the City's Capital Projects Inspector.

parallel to the centerline controlling that item, or at the direction of 

sawcuts used for the removal of these items shall be perpendicular and 

the removal and replacement of deformed roadway infrastructure. All 

where the cracks have been enlarged due to the Contractor's operations, 

the removal and replacement of existing cracked roadway infrastructure 

to, the removal and replacement of newly cracked roadway infrastructure, 

due to their activities on the project. This includes, but is not limited 

gutter, drainage structures, etc. outside the pay limit that are damaged 

additional cost to the City, any and all pavement, sidewalk, curb and 

The Contractor shall be responsible to remove and replace, at no 

(EVAC).

List of Asphalt Mixes" as distributed by the East Valley Asphalt Committee 

that use per Section 5-10 the City's DS&PM and appear on the "Approved 

Any asphalt mix design used on City projects shall have been approved for 

provided using Megalug mechanical joint restraints or City-approved equal.

Thrust restraint, where required, on all City water lines shall be 

the City.

by the City of Scottsdale. A permit for this grading must be secured from 

Appendix J of the latest International Code Council as adopted and amended 

easements granted for public purposes must conform to Section 1803 and 

All excavation and grading which is not in public rights-of-way or in 

the project.

see that the location of the underground utility lines is identified for 

263-1100 two working days before excavation is to begin. The Center will 

Wherever excavation is done contact the Blue Stake Center at (602) 

for salvaging protected native plants prior to the start of construction.

The Contractor shall be responsible for obtaining all necessary permits 

obtained.

result in immediate work stoppage until the proper permit documentation is 

inspection at all times. Failure to produce the required permits will 

Copies of all permits shall be retained on-site and shall be available for 

Permits will be issued by the City through the City's One Stop Shop. 

rights-of-way, easements granted for public purposes and facilities. 

City encroachment and building permits are required for work in public 

inspection by the City.

Any Special Inspection required shall be in addition to any routine 

rights-of-way, easements and facilities.

A City Capital Projects Inspector will inspect all work within the City 

the City prior to that change being incorporated into the project.

Any deviation from the approved plans shall be reviewed and approved by 

plans shall be resubmitted to the City for reapproval.

the construction has not been issued within six months of review, the 

Approval of the plans by the City is valid for six months. If a permit for 

code, ordinance or standard as adopted by the Scottsdale Revised Code.

acceptance by the City does not authorize violations of any applicable 

Scottsdale Revised Code and are acceptable for permit issuance. This 

the City has reviewed and found them to be in accordance with the 

Based on the information submitted on the plans and associated documents, 

they are not verified by the City.

and not in detail. If construction quantities are shown on these plans, 

The engineering designs on these plans are approved by the City in scope 

Scottsdale.

with the latest building codes as amended and adopted by the City of 

conflict, the latter shall apply. All facilities construction shall comply 

Scottsdale's Design Standards & Policies Manual (DS&PM). If there is a 

Scottsdale Supplemental Standard Specifications and Details and City of 

Works Construction as amended by the latest version of the City of 

Association of Governments Standard Specifications and Details for Public 

All improvement construction shall comply with the 2015 Maricopa County 
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JB

1535

LEGEND AND ABBREVIATIONS

ABBREVIATIONS

SYMBOL LEGEND

S

T

E

VLT

W

JB

W

EM

I

CTVLT

TV

SD

FOVLT

EXISTING R/W LINE

EXISTING TRAFFIC SIGNAL

EXISTING RED LIGHT CAMERA

EXISTING STREET LIGHT

EXISTING TRAFFIC SIGN

NEW TRAFFIC SIGN

PAVEMENT SECTION NO. 1

MEDIAN PAVING

CONCRETE MEDIAN NOSE PAVING

ASPHAULTIC EMULSION SLURRY SEAL TYPE I

SEWER MANHOLE

WATER MANHOLE

TELEPHONE MANHOLE

ELECTRICAL MANHOLE

IRRIGATION MANHOLE

STORM DRAIN MANHOLE

ELECTRICAL METER

TELEVISION METER

WATER METER

VAULT

FIBER OPTIC VAULT

CABLE TELEVISTION VAULT

PULL BOX

WATER VALVE

WATER HYDRANT

RELOCATED STREET LIGHT

EXISTING JUNCTION BOX/PULL BOX

RELOCATED JUNCTION BOX/PULL BOX

G3

3

N/A

N/A

NATIVE TREE

NATIVE CACTUS

Proposed Gate

Slope Direction

Existing Contours

Proposed Centerline

Flow Direction

JCTJUNCTION

IRRIRRIGATION

INVINVERT

ITSINTELLIGENT TRANSPORTATION SYSTEM

IN / "INCH

HGLHYDRAULIC GRADE LINE

HWEHIGH WATER ELEVATION

HWYHIGHWAY

HDWLHEADWALL

HHHANDHOLE

GGUTTER

GLOGOVERNMENT LAND OFFICE

GNGREEN

GAGAUGE

FDFOUND

FLFLOWLINE

FGFINISHED GRADE

F/OFIBER OPTIC

FT / 'FEET

FEDFEDERAL

F/CFACE OF CURB

EXISTEXISTING

EQUIVEQUIVALENT

EQUAEQUATION

ECREND CURB RETURN

ELEVELEVATION

ELECELECTRICAL

EVELECTRIC VAULT

ESUELECTRIC STUB UP

EMELECTRIC METER

CABELECTRIC CABINET

EJBELECTRIC JUNCTION BOX

EPEDGE OF PAVEMENT

EVACEAST VALLEY ASPHALT COMMITTEE

EBEASTBOUND

EEAST

ESMTEASEMENT

EAEACH

DIP / D.I.P.DUCTILE IRON PIPE

DWYDRIVEWAY

DRDRIVE

DRAINDRAINAGE

DWGDRAWING

DWNDOWN

DTLDETAIL

DS&PMDESIGN STANDARDS & POLICIES MANUAL

DEPTDEPARTMENT

DDEGREE OF CURVE

°DEGREES

C&BCURB AND GUTTER

COCOUNTY

CORCORNER

CONSTR / CSTCONSTRUCTION

CIP / C.I.P.CAST IN PLACE CONCRETE PIPE

CPSCOTTON PICKER SPINDLE

CBCCONCRETE BOX CULVERT

COS/C.O.S.CITY OF SCOTTSDALE

COPCITY OF PHOENIX

CHXCHISLED X

CLNCENTURYLINK

CSTCONSTRUCTION

\CENTERLINE

CBCATCH BASIN

CCALCULATED

BCHHBRASS CAP IN HANDHOLE

BCFBRASS CAP FLUSH

BCBRASS CAP

BLVDBOULEVARD

BKBLACK

BEGBEGIN

BFPBACKFLOW PREVENTER

BCRBACK OF CURB RETURN

B/CBACK OF CURB

AVEAVENUE

APNASSESSORS PARCEL NUMBER

ACASPHALTIC CONCRETE

ADOTARIZONA DEPARTMENT OF TRANSPORTATION

APPROXAPPROXIMATE

APANGLE POINT

AT&TAMERICAN TELEPHONE & TELEGRAPH

AND MATERIALS

ASTMAMERICAN SOCIETY FOR TESTING

ALALUMINUM

ARVAIR RELEASE VALVE

AHDAHEAD

ABAGGREGATE BASE

ACACRES

YRYEAR

W/WITH

WBWESTBOUND

WWEST

WMHWATER VAULT / MANHOLE

WELLWELL WATER LINE

VMWATER METER

WTR / WATWATER

VOLVOLUME

VELVELOCITY

VNAVEHICULAR NON-ACCESS EASEMENT

VARVARIES

VGVALLEY GUTTER

UNKNUNKNOWN

TYPTYPICAL

TSFMTRANSFORMER

T/STRAFFIC SIGNAL

TITRAFFIC INTERCHANGE

TCPTRAFFIC CONTROL PLANS

TBMTRAFFIC BARRICADE MANUAL

Proposed Barrier Wire Fence

1

1

TTOWNSHIP

TWTOP OF WALL

TCTOP OF CURB

TBVTO BE VERIFIED

TEMPTEMPORARY

TCETEMPORARY CONSTRUCTION EASEMENT

TLTELEPHONE

TTANGENT LENGTH

SUPPLSUPPLEMENTAL

SUBDSUBDIVISION

STSTREET

STASTATION

SRSTATE ROUTE

STDSTANDARD

SYSQUARE YARD

SFSQUARE FEET

SQSQUARE

SDMHSTORM DRAIN MANHOLE

STLSTEEL

SPECSPECIFICATION(S)

SWGSOUTHWEST GAS

SSOUTH

SGNSIGN OR STREET SIGN

S/WSIDEWALK

SHTSHEET

SECSECTION

"/SECONDS

SCPRSCUPPER

SRPSALT RIVER PROJECT

RDROAD

R/W / ROWRIGHT OF WAY

R / RTRIGHT

PIPE

RGRCPRUBBER GASKET REINFORCED CONCRETE

RCPREINFORCED CONCRETE PIPE

REFREFERENCE

(R)RECORD

R&CREBAR AND CAP

RRANGE

RPMRAISED PAVEMENT MARKER

RRRAILROAD

RRADIUS

PVIPOINT OF VERTICAL INTERSECTION

PUEPUBLIC UTILITY EASEMENT

PGLPROPOSED GRADE LINE

PROPPROPOSED

PCCPPORTLAND CEMENT CONCRETE PAVEMENT

PEPOLYETHYLENE

POSTPOINT ON SEMI-TANGENT

POTPOINT ON TANGENT

POCPOINT ON CURVE

PTPOINT OF TANGENT

PRCPOINT OF REVERSE CURVE

PIPOINT OF INTERSECTION

PCPOINT OF CURVATURE

PCCPOINT OF COMPOUND

PLPLACE

PGLPROPOSED GRADE LINE

PEDPEDESTRIAN

PVMTPAVEMENT

PKWYPARKWAY

PARPARCEL

ODOUTSIDE

OFFOFFSET

NONUMBER

NTSNOT TO SCALE

NNORTH

NGNATURAL GROUND

NGVDNATIONAL GEODETIC VERTICAL DATUM

MONMONUMENT

MISCMISCELLANEOUS

'MINUTES

MINMINIMUM

MMMILLIMETER

MPMILE POST

(M)MEASURED

MAXMAXIMUM

MAGMARICOPA ASSOCIATION OF GOVERNMENTS

MCHDMARICOPA COUNTY HIGHWAY DEPARTMENT

MCRMARICOPA COUNTY RECORDER

TRANSPORTATION

MCDOTMARICOPA COUNTY DEPARTMENT OF

DEVICES

MUTCDMANUAL ON UNIFORM TRAFFIC CONTROL

LLENGTH OF CURVE

L / LTLEFT

LFLINEAR FEET

LNLANE

ENGINEER
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Call 811 or click Arizona811.com

working days before you begin excavation

Contact Arizona 811 at least two full

WDF

2
' 5

'

10'

2
'

2
'

2
'

16'15' 15'

2
'

2
'

8'

CHANNEL TYPICAL SECTIONS

3:1

3:1

3:1

3:1

Channel Cst \ & PGL

POWERLINE CHANNEL

(Looking Upstation)

10'

1'

37'-6"

2
'

5
'

2
'

Road

Access

12' 1'

10'

3:1

3:1
2:

12:13:1

3:1

Channel Cst \ & PGL

POWERLINE CHANNEL

(Looking Upstation)

(Looking Upstation)

UNION HILLS CHANNEL

(Looking Upstation)

3:1

3:1
2:1

2:1

3:1

3:1

Channel Cst \ & PGL

Channel Cst \ & PGL

3:1

3:13:1

3:1

12'

12'-6"

6" ABBegin Station End Station

Begin Station End Station

Begin Station End Station

Begin Station End Station

SECTION DIMENSIONS

CHANNEL TYPICAL 

POWERLINE

SECTION DIMENSIONS

CHANNEL TYPICAL 

POWERLINE

SECTION DIMENSIONS

CHANNEL TYPICAL 

UNION HILLS

G4

4

N/A

N/A

HUALAPAI CHANNEL

102+76.89

SECTION DIMENSIONS

CHANNEL TYPICAL 

HUALAPAI

V
a
ri

e
s

2:
12:1

10'

1'

25'

211+90.00

2:
1

1'
7'-6"

1'

2:1

111+53.58

3:1

3:13:1

3:1

Channel Cst \ & PGL

UNION HILLS CHANNEL

(Looking Upstation)

Begin Station End Station

SECTION DIMENSIONS

CHANNEL TYPICAL 

UNION HILLS

101+42.06 101+90.00

V
a
ri

e
s

9'9'

Varies 9'-15'Varies 9'-15'

1' 1'

1'

204+95.94

10+10.68 11+76.23

See Sht D6 Dtl 1

6" Channel Lining

See Sht D6 Dtl 1

6" Channel Lining

See Sht D6 Dtl 1

6" Channel Lining

See Sht D6 Dtl 1

6" Channel Lining

See Sht D6 Dtl 1

6" Channel Lining

3:1

3:1
2%

(Looking Upstation)

AB ACCESS ROAD

Access Road Cst \ & PGL
See Plan

213+86.88

Relative Comp (Typ)

And Recompact To 95% 

Scarify 1' Of  Soil 

25'

     

of Conc Channel Lining

Elev to Match Top

12'-0" 1'-0"

2%

relative compaction.

and recompact to 95%

Scarify 1' of Soil

AB CHANNEL MAINTENANCE ROAD

3:1

See Detail 1, Sheet D7

Concrete Channel Lining

6" AB

6" ABV
a
ri

e
s

2
'

2
'

3:1

3:13:1

3:1

Channel Cst \ & PGL

POWERLINE CHANNEL

(Looking Upstation)

12'-6"

1'

25'

1'

See Sht D6 Dtl 1

6" Channel Lining

Begin Station End Station

SECTION DIMENSIONS

CHANNEL TYPICAL 

POWERLINE

214+36.88

V
a
ri

e
s

Varies Va
rie

s

Varies Varies

213+86.88

213+11.00

75' *

*Varies from Sta 211+90.00 to Sta 213+11.00

15' **

6" AB ***

    Asphalt Millings

*** Option to Reuse Onsite

44' **

**Varies from Sta 101+90.00 to Sta 102+51.38

1

1

1

1

1

1

1

1

1

1

1

1

SEE VANES DETAIL SHEET D18

Begin Station End Station

102+26.90 101+41.08

1

Transition to Vanes between Sta 102+76.89 to 102+26.90

Varies

Varies

7.5' to 22'

Va
rie

s

Varies

44' **

V
a
ri

e
s

6
.
5

'

4
.
5
' 
t
o
 

or Flatter

4 to 1

(Looking Upstation)

UNION HILLS CHANNEL VANES

Existing Ground

See Sht D18 

Channel Vanes

COS Std Dtl 2508

Handrail per 

COS Std Dtl 2508

Handrail per 

COS Std Dtl 2508

Handrail per

COS Std Dtl 2508

Handrail per 

COS Std Dtl 2508

Handrail per 

See Sheets D14, D16 & D17

Barrier Wire Fence

See Sheets D14, D16 & D17

Barrier Wire Fence

See Sht D19

Vane Transition

See Sheets D14, D16 & D17

Barrier Wire Fence

See Sheets D14, D16 & D17

Barrier Wire Fence

See Sheets D14, D16 & D17

Barrier Wire Fence
See Sheets D14, D16 & D17

Barrier Wire Fence

See Sheets D14, D16 & D17

Barrier Wire Fence

See Sheets D14, D16 & D17

Barrier Wire Fence

See Sheets D14, D16 & D17

Barrier Wire Fence

See Sheets D4, D16 D17

Barrier Wire Fence
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5

G5

QUANTITY SUM M ARY SHEET

N/A

N/A

UNITSNO.

REF. 

PLAN PLAN SHEET NUMBER

TOTALNO.

ITEM

BID

BID ITEM DESCRIPTION

6'' AB ACCESS ROAD

60'' CMP

STRUCTURAL CONCRETE

STRUCTURAL BACKFILL

STRUCTURAL EXCAVATION

SALVAGE AND RELOCATE NATIVE TREES (COS 2620)

HYDROSEEDING

PIPE COLLER (MAG 505)

HANDRAIL (COS 2508)

CONCRETE MAINTENANCE RAMP (Dtl 3 Sheet D8)

STORM DRAIN MANHOLE (MAG 521 & 522)

CONCRETE HEADWALL (Dtls on Sheet D9)

ACCESS BARRIER (COS 2526)

2

4

5

6

8

9

19

13

15

17

CONCRETE CHANNEL LINING (Dtl 1 Sheet D7)

625022

505131

621060

515901

520001

220403

618538

310106

505608

430621

430009

CONSTRUCTION QUANTITIES

REMOVAL QUANTITIES

SD1 SD2 SD3 SD4 SD5 SD6 SD7 SD8 SD9

SY

EA

EA

EA

LF

EA

LF

CY

EA

SY

CY

CY

CY

EA

ACRE

1 1 2

2 2 2 6

1 1

340264

2 2

600 951

220403 13 CY

220403 13 CY

DUMPED RIPRAP (TYPE I,  D50 = 6'')

DUMPED RIPRAP (TYPE II, D50 = 9'')

DUMPED RIPRAP (TYPE III, D50 = 12'')

D5

2055 33

D7D1SD10

15

2

284 759 841 722 588

505191

505192

206001

206101

14,963

2,705

389

2

8,077

505501 REINFORCING STEEL LB

2,404

1,2201,220

1,935

1,800

1,872 2,675 4,183 6,233

430602 SALVAGE AND RELOCATE NATIVE CATI (COS 2620) EA

21 21

D8

53,576

1,289

10,165

941

15

1,349

14,398

1,965

89,732

3 8 1 29 4 55

53 1 9

46

D9

647

UNITSNO.

REF. 

PLAN PLAN SHEET NUMBER

TOTALNO.

ITEM

BID

BID ITEM DESCRIPTION

1

3

7

SD1 SD2 SD3 SD4 SD5 SD6 SD7 SD8 SD9

SY

EA

EA

D5 D7D1SD10 D8 D9

SD11

262

REMOVALS (MISC)350801

350021 REMOVE CONCRETE

LS

18 18

SD11

100

515902 TRASH RACK 20 EA 1 1

403710 LS21 1 1PAINT EXISTING HANDRAIL

350716 CY

350317 SYSALVAGE AND RELOCATE RIPRAP 8 140 140

1

     Responsible for the Completeness and Accuracy of a Detailed Estimate Based on these Plans.

Note: The Estimated Quantities are Shown for Informational Purposes Only. The Contractor Shall be

389

818 3,803

403711 22 LSCONSTRUCT WEIR WALL 1 1

244,808 244,808BANK EARTHWORK EXPORT

D16

BARRIER WIRE FENCEXXXXXX

XXXXXX WIRE FENCE GATE

23

24

LF

EA

9,435 9,435

77

1

1

D18 D19

305

1

1

81

154 100

2,566 1,667

580

1,195

24,59710,210
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Loop 101

Union Hills Channel Cst \

Point Northing Easting Station

2

1

Union Hills Channel Point Table

Union Hills Channel Cst \

Exist R/W

Exist R/W

963781.65 702789.37 99+97.76

963835.15 702789.37 100+51.26

Point Northing Easting Station

Powerline Channel Point Table

20

21

22

23

2
0

5
+

0
0

2
1

0
+

0
0

2
0

0
+

0
0

1
3
0
+
0
0

N/A

GEOM ETRIC CONTROL PLAN

6

G61"=200'

1
2
5
+
0
0

1
2
0
+
0
0

1
1
5
+
0
0

110
+00

105+00

N 0°00'15" E 53.50'

2 

1
0
0
+
0
0

1 

E=702789.37

N=963781.65

Begin Sta 99+97.76

U
N
IO

N
 
H
IL

L
S
 
D
R

S
T
O
N
E
B
R
O
O
K
 
S
U
B
D
IV
IS
IO

N

Mayo 
Blvd

Futur
e

100'

AZ STATE LAND

AZ STATE LAND

CITY OF SCOTTSDALE

20 

Exist R/W

Exist R/W

Exist R/W

Blvd

Legacy

Future

100'

AZ STATE LAND

HAYDEN ROAD

HAYDEN ROAD

82ND 
ST

Point Northing Easting

34

35

965904.180 702641.017

702640.246968545.852

Crossroads East Control

34 

35 

N 0
0°0

1'0
0" 

 W  
 2641.67'

0

HORIZ SCALE IN FEET

100 100 200

 4
 6

 7

21 22 

23 

 24

 25

E=704633.20

N=966244.86

Begin Sta 199+05.00

Powerline Channel Cst \

N 22°01'33" E   72.06'

N 44°52'04" E   179.87'

N 15°53'39"  E   1040.71'

966244.86 704633.20 199+05.00

24

25

966311.66 704660.23 199+77.06

966439.14 704787.13 201+56.93

967440.07 705072.13 211+97.64

967524.26 705075.34 212+81.90

967739.50 705136.63

963944.09 703853.10 112+02.21

964497.43 703999.68 117+74.64

965065.18 704147.91 123+61.42

N 23°24'47" E   673.13'

215+05.70

End St 215+05.70

Powerline Channel Cst \

E=705136.63

N=967739.50

N 15°53'38" E   223.79'

965682.88 130+34.54704415.38

See Sheet SD8

Basin Access Rd Cst \

See Sheet SD7

Hualapai Channel Cst \

See Sheet SD9 and SD10

Basin Access Rd Cst \

E=704415.38

N=965682.88

End Sta 130+34.54

N 2°10'57" E   84.26'

Basis
 of

 Bear
ing

963944.03 101+62.83

3

 

 5

586.78'

N 14°37'55" E 

572.43'

N 14°50'15" E 

1,
0
3
9
.
3
8
'

N
 
8
9
°
5
9
'
4
8
"
 
E

N 12°36'21" E 111.57'

3

4

5

6

7

702813.72

1

1

1

1

1

1

1

1

1
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0'

60" CSP
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HORIZ SCALE IN FEET

1005050

N/A

GEOM ETRIC CONTROL PLAN

1"=200'

C
1

CITY OF SCOTTSDALE

H
A
Y
D
E
N
 
R
O
A
D

H
A
Y
D
E
N
 
R
O
A
D

Point Northing Easting

34

35

965904.180 702641.017

702640.246968545.852

Crossroads East Control

34 

35 

N
 
0
0
°
0
1'
0
0
"
 
 

W
 
 
 
2
6
4
1.
6
7
'

C
2

C3

C4

See Sheets G6 and SD1 - SD4

Union Hills Channel Cst \

Point Northing Easting Station

4

6

1

Point Northing Easting Station Point Northing Easting Station

7

8

9

10

11

12

13

14

15

16

17

18

965047.23 706274.84 10+00.00

964990.60 706093.10 11+96.59

964955.80 705455.00 19+80.69

965126.11 705143.29 23+35.89

965146.45 705103.09 23+80.94

965151.99 705094.36 23+91.29

965212.62 704974.80 25+25.33

965260.27 704880.71 26+30.81

965312.76 704752.75 27+69.12

965357.76 704655.45 28+76.32

965361.55 704644.93 28+87.49

965446.70 704448.44 31+01.64

965460.30 704401.71 31+50.31

965510.67 704266.34 32+94.85

965537.05 704220.90 33+47.30

Curve No. Radius Delta Length Tangent

Union Hills Channel Curve Data Table

C1

C2

C4

C3

100.00' 59.14' 30.46'

100.00' 76.29' 40.11'

175.00' 243.83' 146.40'

150.00' 81.54' 41.81'

Point Northing Easting Station

20 965638.13 704090.74 35+15.49

G7

7

E=704090.74

N=965638.13

End Sta 35+15.49

E=706274.84

N=965047.23

Begin Sta 10+00.00

 

1 

S 55°47'14" W   7.51'

S 89°40'11" W   43.96'

4 

S 45°57'38" W   9.69'

S 45°58'15" W   261.51'

6 

7 

8 

9 

10 

11 12 

13 

14 

15 

16 
18 

17 

20

N 54°11'54" W   278.76'

355.20'

N 61°20'53" W

N 63°10'11" W  45.05'

N 57°33'42" W  10.34'

N 63°06'39" W  134.05'

N 63°08'33" W  105.47'

N 67°41'43" W  138.31'

N 70°11'40" W  11.17'

N 66°34'09" W  214.15'

N 73°46'19" W  48.67'

N 69°36'29" W  144.53'

N 59°47'50" W  52.46'

N 30°57'45" W  13.20'

Access Road Cst \

Basin Perimeter

Access Road Cst \

Basin Perimeter

B
a
s
in
 
o
f
 
B
e
a
r
in
g

AZ STATE LAND

See Sheet SD8

Basin Access Rd Cst \

N 65°10'46" W  107.20'

N 62°06'33" W  73.44'

SR 101 ADOT

2 PC

2 PT

3 PC

3 PT

5 PC

 5 PT

19 PC

19 PT

2 PC

2 PT

3 PC

3 PT

5 PC

5 PT

965043.00 706268.62 10+07.51

965025.70 706212.97 10+66.65

965025.45 706169.01 11+10.61

964997.34 706100.07 11+86.90

964808.84 705905.08 14+58.10

964792.73 705681.08 17+01.93

19 PC

19 PT

965571.41 704155.99 34+20.74

965626.81 704097.54 35+02.28

Point Table
Basin Perimeter Access Road

Point Table
Basin Perimeter Access Road

Point Table
Basin Perimeter Access Road

Point Table
Basin Perimeter Access Road
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CONSTRUCTION NOTES
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Salvage and Relocate (Typ)
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Native Trees
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Native Cacti
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 13

See Sheet D6

Drop Slab Dtl 5

E=704858.83

N=966424.52

E=704717.57

N=966479.42

per Plans

Concrete Channel, Bottom Width

Construct Trapezoidal

See Dtl 1, Sheet D13

Dumped Riprap D50 per Plan
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Basin 53R

Existing Detention

See Detail D1

Detention Basin 53R

100 yr WSEL 1614.80'

1625'
1620'
1615'
1610'

1605'

Protect in Place

404 Limits

Elev=1636.46

Sta 208+00.00

= 2,929 cfs

Flow Q100yr
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See Detail 2, Sheet D14

Wire Fence Gate
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See Sheet D9
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See Sheets D16, D17 &
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See Sheet D6

Drop Slab Det 5

Q100yr = 1,016 cfs

See Sheet D6

Drop Slab Det 5

to 3:1

Side Slopes from 2:1

50' Transition Channel

to 3:1

Side Slopes from 2:1

50' Transition Channel

1.42%

5
.
5
'

5
'

P
I
 2

1
3

+
8

6
.8

8

E
le

v
=

1
6
4
8
.5

9

1,
8
8
4
 
C
F
S

Q
10
0
Y
R
 
=

See Dtl 9, Sheet D10

Turn-Down

Excavate Channel/Pipe(Wood/Patel)

Plan Check No. 6630-18

Proj No. 314-SA-2018

Drainage Channel Phase 1

Cavasson Powerline

at Sta 214+36.88

Connect to Channel

(Wood/Patel)

Plan Check No. 6630-18

Proj No. 314-SA-2018

Drainage Channel Phase 1

Cavasson Powerline

at Sta 214+36.88

Connect to Channel
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Top of Channel
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Top of Channel
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BASIN ACCESS ROAD PLAN & PROFILE

Description Unit Quan

CONSTRUCTION NOTES

REMOVAL & RELOCATION NOTES

Description Unit Quan

Basin Access Road PGL

14+0013+0012+0010+00 11+00

Basin Access Road PGL

17
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on Sheet G4, Width per Plan.
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BASIN ACCESS ROAD PLAN & PROFILE

REMOVAL & RELOCATION NOTES
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6" AB Access Road per Section
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Native Trees

Salvage and Relocate
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Native Cacti

Salvage and Relocate
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Salvage and Relocate (Typ)

Existing Tree
3

7
Salvage and Relocate (Typ)
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See Dtl 1, Sheet D14

Dumped Riprap D50 per Plan
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See Detail 2, Sheet D14
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BASIN ACCESS ROAD PLAN & PROFILE

Description Unit Quan

CONSTRUCTION NOTES

REMOVAL & RELOCATION NOTES

Description Unit Quan

City of Scottsdale

Basin Access Road PGL
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See Detail D1
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Point Northing Easting Station

Point Table

Basin Access Road

6 966567.72 704677.42 14+76.45
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273.23'

S 31°49'47" W  

7

Sewer Easement

 17
Width 15'

17
on Sheet G4, Width per Plan

6" AB Access Road per Section

 13
D50=6", Th=1'

Type I
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Native Trees

Salvage and Relocate
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Native Cacti

Salvage and Relocate
7

Salvage and Relocate (Typ)
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Salvage and Relocate (Typ)

Existing Cactus

See Dtl 1, Sheet D13

Dumped Riprap D50 per Plan
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BASIN ACCESS ROAD PLAN & PROFILE

Description Unit Quan

CONSTRUCTION NOTES

REMOVAL & RELOCATION NOTES

Description Unit Quan
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Native Trees

Salvage and Relocate
3

Native Cacti

Salvage and Relocate
7

Salvage and Relocate (Typ)

Existing Tree

Salvage and Relocate (Typ)
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See Sheet D1
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See Sheets D16, D17 &

Barrier Wire Fence 



BO

BO

1615

16
15

1615

1615

1590

1590

16
10

1
6
1
0

1605

1605

1605

16
05

16
0
5

1605

16
0
5

16
0
5

16
0
5

1605

1605

1605

16
0
5

1
6
0
5

16
0
5

16
0
5

16
0
5

15
9
0

15
90

15
9
0

15
9
0

1595

1595

1595

1595

15
9
5

15
9
5

15
9
5

1595

1595

1595

15
9
5 15

9
5

15
9
5

15
9
5

1600

1600

1600

1600

16
0
0

16
0
0

16
0
0

16
0
0

1600

1600

1600

1
6

0
0

16
0
0

16
0
0

16
0
0

1610

1
6
1
0

1610

1610

1610

16
10

16
10

16
10

16
10

16
10

1610

161
0

1610

16
10

1610

16
10

16
10

1615

16
15

16
15

16
15

1615

16
15

16
15

16
15

1615

16
15

16
15

16
15

1615

16
2
0

16
2
0

162
0

16
2
0

16
2
0

1620

16
20

1620

16
2
0

16
20

16
20

1620

1620

16
2
5

16
2
5

1
6
2
5

16
2
5

16
2
5

16
25

16
2
5

1625

1630

16
30

1
6
3
0

16
3
0

16
3
0

1635

16
3
5

16
3
5

1640

16
4
0

1605

1606

SD

SD

1605

ENGINEER

PROJECT TITLE

HORIZ.

VERT.

DATE

AS-BUILT

SHT.

T

L

O

W E

W

OF
PROJECT NO.

SHEET TITLE

BID NO.

TM

SCALE

MBAKERINTL.COM

Phone: (602) 279-1234 

PHOENIX, AZ 85012

2929 N. CENTRAL AVE. SUITE 800

D
E

S
I
G

N
 F

I
L

E
:

P
L

O
T

 D
A

T
E

:3
/
1

3
/
2

0
2

0
1

2
:1

6
:4

6
 P

M

DESIGNED

DRAWN

M ANAGEM ENT

CAPITAL PROJECT

SCOTTSDALE, ARIZONA 85251
7447 E. INDIAN SCHOOL RD.

C
IT

Y

O
F

SCOT

S
D
A

E

ARIZ NA

T
H

E
W

E
S

T
'S

M O ST
S

T
E

R
N

T
O

N

W
:\

P
r
o
j\

1
6
9
6
7
8
_
C

r
o

s
s
r
o

a
d

s
_

E
a
s
t\

C
A

D
\S

h
e
e
t 

F
il

e
s
\D

r
a
in

a
g

e
\1

6
9

6
7

8
_

D
1

_
B

A
S

I
N

 D
E

T
A

I
L

.d
g

n

XX/XX

      XXXX     

PUBLIC W ORKS

Call 811 or click Arizona811.com

working days before you begin excavation

Contact Arizona 811 at least two full

DRAINAGE INFRASTRUCTURE

CROSSROADS EAST

400-FB53B-56047

AC

JJP 38

  
P

la
n

 C
h

e
c
k

 N
o

: 
4

8
1

7
-
1

8
-
6

1
2

4
-S

A
-2

0
1

8

SALIBA

43986

I

.
.
.
.
.....

.den
gi

S

et
a

D

.
A.S.U,ANOZI

R
A

)l
i

vi
C(

r
e
en

ig
nElanoisseforP

d

er
et

si
g
e

R

....
...
..

FITR
E

C .

ON
ETAC

AZEEZ

Expires 3/31/21

/

/

3
13

2
0

07/19

CITY COMMENTS3/13/20DATE: REVISION: BY: A.S.N.

E
le
v
a
t
io

n

STATI
ONS

16
10

16
20

16
20

E
le
v
a
t
io

n

Ea
st
 a

cces
s 

road 
in
to 

ROW

1595'

1595'

1595'

15
9
5
'

15
9
5
'

1595'

15
95'

1595'

1
5
9
5
'

16
15
'

1600'
1600' 1600'

1600'

16
0
0
'

16
0
0
'

1600'

16
00'

1600'

1
6
0
0
'

16
0
0
'

16
0
0
'

1605'

1605' 1605'

1605'

16
0
5
'

16
0
5
'

1605'

16
05'

1605'

1
6
0
5
'

16
0
5
'

16
0
5
'

16
0
5
'

16
0
5
'

1615'

1610'

1610' 1610'

1610'

16
10
'

16
10
'

16
10
'

16
10
'

1610'

16
10
'

1610'

1
6
1
0
'

16
10
'

16
10
'

16
10
'

16
10
'

1615'

1615'

1615'

1615'

1615'

16
15
'

16
15
'

16
15
'

16
15
'

1615'

16
15
'

16
15'

1
6
1
5
'

16
15
'

16
15
'

16
15
'

16
15
'

1620'

16
20'

1
6
2
0
'

16
2
0
'

16
2
0
'

16
2
0
'

16
2
0
'

16
2
5
'

16
2
5
'

16
2
5
'

16
3
0
'

DETENTION BASIN 53R

LOOP 101

Exist R/W

Protect in-Place

Exist 16" Water

Jurisdictional Limits

0

HORIZ SCALE IN FEET

100

1"-100'

N/A

BASIN GRADING DETAIL
See Sheet SD4

5050

D1

20

10
0
 
c
f
s

Q
10
0
 
=
 

5
19
 
cf
s

Q
10
0
 
=
 

See Sheets SD5 & SD6

Powerline Channel

See Sheets SD9 & SD10

Basin Access Road

1

2

3

4

5

6

7
9

8

10

11

12

13

14

15

1617
18

19
202122

2324
25 2627282930

31
32

34 33

36
3537

38

39

40

41

71

42

43

44

70

45

46

47

48

49

50

51

52

53
67

66

54

55

56 57

58

59

62

63

64

65

60

61

68
69

  

Match Existing

Protect in-Place

Ex Headwall

(Approx 590CY)

Rubble

Exist Concrete

D
D

487' Emergency Spillway10' 10'

10
11

10

D
SECTION D

TABLE

1616.00'

1590.00'

1593.50'

1614.80'

Point

Basin Low 

Invert

Basin Outfall

668.2 AC-FT

711.75 AC-FTBasin Volume

100-YR WSEL
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D50 = 6", Th = 1'

Dumped Riprap Type I

Section E, This Sheet

Rubble per Note on G2 and 

Or Substitute for Exist Concrete

See Dtl 1, Sheet D13.

D50=1', Th=2' 1220 CY

Dumped Riprap Type II

Sta: 10+00 See Sheet SD11

Begin Basin Perimeter Access Road

3803 SY

on Sheet G4 and Alignment per Sheet G7

6" AB Access Road, Per Section

See Sheet SD8

Basin Access Road

12' Wide Access Road12' Wide Access Road

& Section C, Sheet D2

See Dtl. 1, Sheet D13

D50 = 6" Th=1' 111 CY

Dumped Riprap Type 1,
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Elevation
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1617.00'Top of Basin

2
,
9
2
9
 
c
f
s

Q
10
0
 
=
 

FS = 1.3

28.1 cfs

Varies

E
le
v:
 
16
16
.0

0

E
le
v:
 
16
16
.0

0
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See Sheet SD5

for Riprap Limits

See Sheet D3

See Sheet D10

Drop Structure

Access Road Riprap Limits

    Point and Elevation Table.

4. See Sheet D3 & G7 for Access Road Control

    and 430.12.14

    Supplemental Specification 430.12.13

3. Hydroseed and Restoration per

    203-3.03(B)

    in Accordance to ADOT Specification

2. Basin Side Slopes Shall be Constrcuted

    Sides. Hydroseed 21 Acres.

1. Hydroseed to be Added to Basin

NOTE:

Approved Equivalent

See Sheets D14 or 
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SECTION C-C
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See Dtl. 1, Sheet D13
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Dumped Riprap Type 1,

Sheet D1
See Section D
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BASIN GRADING DETAILBASIN GRADING DETAIL

N/A

N/A D3

22

POINT NORTHING EASTING ELEVATION

1 965509.35 705638.61 1621.06

2 965507.57 705978.66 1619.08

3 965522.75 706255.72 1624.02

4 965485.39 706335.47 1623.10

5 965436.87 706376.34 1621.64

6 965339.92 706392.54 1617.00

7 965217.70 706357.31 1617.01

8 965305.41 706318.62 1593.03

9 965416.27 706276.18 1593.00

10 965110.25 706220.52 1617.00

11 965013.00 706101.34 1615.30

12 964947.93 706053.08 1617.00

13 964812.53 705921.01 1617.00

14 964825.38 705908.42 1617.00

15 964766.72 705792.79 1617.00

16 964754.64 705794.52 1617.00

17 964763.11 705724.75 1617.00

18 964777.45 705653.64 1609.37

19 964793.13 705670.17 1617.00

20 964803.85 705672.61 1617.00

21 964904.70 705486.01 1609.54

22 964945.19 705454.85 1617.00

23 964958.63 705468.46 1617.00

24 964990.56 705355.62 1611.29

25 965145.02 705092.22 1616.00

26 965159.38 705096.95 1616.00

27 965223.64 704928.65 1616.00

28 965229.73 704954.94 1616.00

29 965327.15 704731.93 1616.00

30 965342.24 704720.69 1616.00

31 965352.39 704651.80 1616.00

32 965366.16 704658.35 1616.00

33 965443.86 704435.80 1617.00

34 965458.92 704441.93 1617.00

35 965518.59 704241.88 1617.00

POINT NORTHING EASTING ELEVATION

36 965535.42 704244.08 1617.00

37 965574.90 704122.21 1617.00

38 965693.02 704053.41 1617.00

39 965852.09 704116.27 1618.30

40 965996.68 704199.97 1620.51

41 966115.05 704259.20 1622.56

42 966266.53 704381.43 1622.96

43 966351.03 704487.56 1620.00

44 966426.65 704561.46 1621.25

45 966500.82 704638.78 1622.35

46 966549.89 704684.26 1626.97

47 966571.50 704728.47 1629.13

48 966512.36 704891.27 1626.37

49 966438.89 704945.58 1630.00

50 966402.17 704958.77 1632.26

51 966357.86 704950.83 1629.09

52 966181.51 704955.90 1628.64

53 966016.25 704950.03 1626.81

54 965956.45 704948.31 1626.67

55 965910.98 704929.18 1625.01

56 965810.35 705392.67 1623.74

57 965778.15 705508.14 1622.91

58 965667.84 705592.167 1623.03

59 965555.54 705597.339 1622.05

60 965554.76 705387.367 1592.79

61 965619.46 705337.36 1592.72

62 965646.65 705375.39 1593.00

63 965649.99 705384.42 1593.00

64 965643.16 705390.14 1593.00

65 965634.59 705385.11 1593.00

66 965976.42 704848.66 1593.00

67 966245.63 704866.99 1600.02

68 966458.29 704835.32 1600.44

69 966484.40 704734.10 1600.44

70 966343.22 704596.31 1603.56

71 966071.04 704336.19 1593.00

BASIN RIPRAP DETAIL

SEE SHEET D1

E: 705392.67

N: 965810.35

E: 705508.14

N: 965778.15

E: 705592.17

N: 965667.84

E: 705597.34

N: 965555.54

E: 705387.37

N: 965554.76

E: 705337.36

N: 965619.46

1

     All units are in feet.

Note: See sheet D1 for point lables.

     All units are in feet.

Note: See sheet D1 for point lables.

1
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Protect in Place
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HORIZ SCALE IN FEET

5 5 10

R=20'

Edge and Remove

Sawcut to Clean

Protect in place

Exist Concrete

6
.
5
'

6
.
5
'

1
'

1
'

1
'

1'

1
'
Bottom of Channel

Bottom of Channel
Concrete weir

1
CONCRETE WEIR - PLAN CONCRETE WEIR - ELEVATION

2

23

D4

See Sheets SD5 & SD6

Powerline Channel

PVT 10+45.03, 9.47'RT

PVT 10+55.35, 39.27'RT

#4

#4 @ 18" 1
2

"

6"

3" Cover Typ.

3
"
 M

in
. 

C
o

v
e
r
 T

y
p

.

REMOVAL & RELOCATION NOTES

Description Unit Quan

Description Unit Quan

CONSTRUCTION NOTES

El=1643.85

PVT 10+95.71, 8.0' LT

1"=10'

1 2

 
8

 1

1  

8

Clean Edge

Sawcut and Remove to

  1

2

Width per Plans

Channel with Concrete, Bottom

Construct Trapezoidal

Channel

Weir Wall on Hualapai

Riprap. Place Upstream of

Salvage and Relocate Existing

Excavate Channel/Pipe

22
See Details 1 and 2, This Sheet

Construct Concrete Weir Wall.

22

See Details 1&2, This Sheet

Concrete Weir

Sta 10+29

El=1646.32

PVT 10+10.68, 8'RT

Match Existing

El=1646.32

PVT 10+10.68, 8'LT

Match Existing

El=1648.85

PVT 10+10.68, 24'LT

Match Existing

El=1649.83

PVT 10+10.68, 24'RT

Match Existing

See Sheet SD7

Hualapai Channel

HUALAPAI CHANNEL W EIR DETAIL

23

23

23

24

23

24

M
IN
.

8
'

M
IN
.

8
' E: 705167.32

N: 967370.08

Sta 10+00.00

Begin Hualapai Channel

See Detail 2, Sheet D14

Wire Fence Gate

1

1

1

1

1

1

1

1
See Detail 1, Sheet D14

See Sheets D16, D17 &

Barrier Wire Fence
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1580'

101+00

1
0
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0

1
0

3
+

0
0

0

HORIZ SCALE IN FEET

5 5 10

UNION HILLS CHANNEL TRANSITION

1583

15
8
4

7
.
5

'
7

.
5

'

Protect in Place

and Wingwalls

W/ Straight Headwalls

Exist (4) 10'x4' RCBC

See sheets SD1 - SD4

Union Hills Channel

A

A

A
SECTION

1

2

Q100 = 22 cfs

1
'

1
'

Sediment Trap

Description Unit Quan

CONSTRUCTION NOTES

QuanUnitDescription

REMOVAL & RELOCATION NOTES

D50 per Plan

Dumped Riprap
13  

13  
D50=6", Th=1'

Type I

Sediment Trap

1"=10'

D50=6", Th=Type 1

Dumped Riprap

N 60.1 Filter Fabric

Maccaferri Mactex

R=25'

See Dtl 1, Sheet D18

Concrete Channel Lining

Elev to Match Top of

23

23

23

1

5'

R=36'

R=14'

126SY

R=94'

2
2
.2

9
'

Match Exist Elev and TW

Sta 101+36.04, 21.8' LT

El=1581.76

Sta 101+42.80, 21.8' LT

El=1581.76

Sta 101+42.80, 10.9' LT

El=1576.36

Sta 101+42.80

El=1576.36

Sta 101+40.92

Match Exist Elev and TW

Sta 101+38.48, 10.9' LT

El=1577.03

Sta 102+76.89, 7.5' RT

D5

24

24
And Bottom, Per Sheet D18.

Construct Concrete Vane Wall, 

24

24

24

1

H
A

Y
D

E
N

 R
O

A
D

UNION HILLS DR

El=1577.03

Sta 102+76.89, 7.5' LT

19

19

19

El=1576.55

TW El=1582.56

Sta 101+82.85

El=1576.55

TW El=1582.56

Sta 101+82.85, 21.8' LT

El=1576.55

TW El=1582.56

Sta 101+82.85, 10.9' RT

Flow Q100 = 403 CFS

El=1576.55

TW El=1582.56

Sta 101+82.85, 10.9' LT

Match Exist Elev

Sta 101+45.18, 21.2' RT

Match Exist Elev

Sta 101+43.80, 10.9' RT

PI Sta 101+62.83 El=1583.53

TW El=1583.53

Sta 102+76.89, 17.7' LT

El=1583.53

TW El=1583.53

Sta 102+76.89, 17.7' RT

El=1576.77

TW El=1583.27

Sta 102+26.90, 21.8' LT

El=1576.77

TW El=1583.27

Sta 102+26.90, 10.9' LT

El=1576.77

TW El=1583.27

Sta 102+26.90

El=1576.77

TW El=1583.27

Sta 102+26.90, 10.9' RT

El=1576.77

TW El=1583.27

Sta 102+26.90 21.4' RT26

25

25

127LF

EA

7055 Enduring Bronze

Type II, 3 Rail, and Paint SW 

Handrail per COS Std Dtl 2508 

19

2
1
.7

8
'

A

A

D11

D11

1
F
lo

w
 
Q
1
0
0
 
=
 
2
2
 
C
F
S

19

26
See Dtls 2 and 3, Sheet D18

Headwall Connection LF 45

See Dtls 3, Sheet D18

Wingwall Connection

Match Exist Elev and TW Elev

Sta 102+04.34, 20.9' RT

See Detail 1, Sheet D14

See Sheets D16, D17 &

Barrier Wire Fence 



Call 811 or click Arizona811.com

working days before you begin excavation

Contact Arizona 811 at least two full

WDF

1

Channel Lining

2
'-

0
"

6"

1'-0"

1
'-

0
"

6
"

@ 10'-0" O.C.

Weephole

4" PVC Pipe

CHANNEL DETAILS

25

D6N/A

N/A

1

Construction Notes:

CHANNEL LINING W/ FIBER REINFORCEMENT

Fiber Reinforced Concrete

     

3

Channel Floor Culvert Floor Slab

1/2" Bituminuous Joint Filler

Dowels @ 18"

#6 x 1'-6"

Rubber Water Stop

Strip-Applied Hydrophilic

Animal Guard

No Longitudinal Joints

*

*

Sta 101+50 Lt to  101+90 Lt

5' O.C. at Union HIlls Channel from

*@ 10' O.C.

Per ADOT Specification 203

Geocomposite Drain

1' Wide

relative density (Typ).

and recompact to 95%

Overexcavate, Moisture Condition,

           

1'-6"

6
"

6
"

1'

4
JOINT LAYOUT DETAIL

15'

2
5
'

Flow

spaced a maximum of 15' (Typ)

Transverse Joints shall be

1

6
"
 M

in

Per Note 1

Sealant

5
DROP SLAB JOINT DETAIL

8
"

8"

8"

8
"

2
"
 M

in
.

1/4"

Powerline Channel Only (Typ)

in the bottom slab of

spaced a maximum of 25'

Longitudinal Joints shall be

2

6
"

Match Box Culvert 

Drill and Epoxy

Dowels @ 18"

#6 x 1'-6"

Headwall

Exist. Concrete

6
"

6
"with Sealant

Optional Tooled Joint

2nd Pour1st Pour

1/8"

1
"

6
CHANNEL TRANSVERSE CONSTRUCTION JOINT DETAIL

Varies

    texture.

    to produce a rough anti skateboarding/rollerblading

    transverse steel tines before initial concrete

    Rough (Unfinished) using heavy rake or

5. All Concrete Channel Surfaces to Remain

    Davis Colors San Diego Buff.

4. Concrete Shall be Colored to Best Match

 

   Fibers to be added at plant during batching.

   and performance requirements of ASTM C1116.

   shall comply with with the material specifications

   or approved equivalent at 5lb per CY. Fibers

   polypropylene/polyethylene copolymer 2-inch long;

   TUF-STRAND SF Synthetic Macro-Fiber,

3. Fiber reinforcement shall be Euclid Chemical Company

 

2. Concrete Shall Have f'c = 4000 psi.

 

    grade NS, Class 25; Sikaflex-la or approved equal.

    non-sag elastomeric sealant, ASTM C-920, Type S,

    cured, single component, polyurethane-based

    premium-grade high performance, moisture

    of 1". They shall be filled to the surface with a

1.  Joints shall be constructed to a minimum depth

Rubber Water Stop

Strip-Applied Hydrophilic

Drill and Epoxy Min. 9"

CHANNEL BOTTOM TO EX. CULVERT BOTTOM CONNECTION DETAIL

CONNECTION DETAIL

CHANNEL SIDE SLOPE TO EXISTING HEADWALL

Culvert Bottom

JOINT DETAIL

CHANNEL LONGITUDINAL

Backker Rod

5/16" Dia.

Joint Filler

1/2" Bituminous
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1635

16
4
0

1640

     

2
%

 

 

 

 

 

 

 

 

2
%

2
%

10:1 
Max

Channel Cst & PGL

Flow

PLAN

2
0

6
+

0
0

2
0

7
+

0
0

2
0

8
+

0
0

Elev=1640.96

Sta 207+00.00, 49.5' LT

Elev=1641.26

Sta 207+60.00, 49.5' LT

12
'

2
:
1

2
:
1

2
:
1

2
:
1

POWERLINE CHANNEL INFLOW DETAIL
2

Q100 = 15 cfs

26

D7

See Sheets SD5 & SD6

Powerline Channel PGL

1

2

A
SECTION

2
'-

0
"

Q100 = 15 cfs

1
'

DETAILS

Call 811 or click Arizona811.com

working days before you begin excavation

Contact Arizona 811 at least two full

N 60.1" Filter Fabric

Maccaferri Mactex

A

A

See Dtl 1, Sheet D13

D50=6", Th=1'

Dumped Riprap Type I

See Dtl 1, Sheet D13

D50=6", TH=1' (33 CY)

Dumped Riprap Type I

Off 60.5' LT

Sta 206+95.00

Off 48.5' LT

Sta 206+95.00

Off 48.5' LT

Sta 207+70.00

Off 60.5' LT

Sta 207+70.00

See Dtl 1, Sheet D6

Elev=1640.00 Low Point

Sta 207+50.00, 49.5' LT

Elev=1640.00 Low Point

Sta 207+10.00, 49.5' LT

Sht 
D13

Dtl 
2,

 Sht 
D13

Dtl 
2,

of Concrete Channel Lining

Elevation to Match Top
Match Existing

1
CONCRETE MAINTENANCE RAMP DETAIL

1

1
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ELEVATION
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STD DET 2508

Handrail per COS 

8" 1"

     

Sleeve w/ End Cap

1" Dia. x 9" PVC Pipe
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Rubber Water Stop

Strip-Applied Hydrophilic

4
CHANNEL TO HEADWALL CONNECTION DETAIL

Qty UnitsDescription

APPROXIMATE QUANTITIES

LB

*

*

purposes only.

Quantities shown are for information

Concrete

Reinf. Steel

Call 811 or click Arizona811.com

working days before you begin excavation

Contact Arizona 811 at least two full
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1,349

Joint Filler

1/2" Bituminuous 

Top of Footing

Pipe HeadwallChannel Floor
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Dowels @ 18"

Grout #6 x 1'-6"

UNION HILLS HEADW ALL DETAILS

S
te

m
 W

a
ll

8
' 
-
 
2
"

F
o

o
ti

n
g

1
'-

0
"

W
a
ll

S
te

m

9
"

3
'-

6
"
 F

o
o

ti
n

g

M
in

.

3
"
 C

o
v
e
r

Each Side

2.5" Cover

.

ON E
TACIFITREC

)l
i

vi
C(
 r

ee
ni

gn
E lan

oisseforP der
et

si
g

e
R

. . . . . . . . . . dengi
S e

ta

D

.A.S.U ,ANOZI
RA

40854

.

ON E
TACIFITREC

)l
i

vi
C(
 r

ee
ni

gn
E lan

oisseforP der
et

si
g

e
R

. . . . . . . . . . dengi
S e

ta

D

.A.S.U ,ANOZI
RA

OW EN R.

MILLS

3-
13
-2

0

4'4'

EXP: 06/30/2022

Construction Notes:

    the surface of the concrete.

    center of the outside layer of bars 3" form

8. Reinforcing Steel shall be placed with the

    and Compact to 95% Relative Density.

7. Overexcavate a Min of 1' Below Footing

    Standard Specifications.

    Complying with Section 1017 of ADOT

6. Fill PVC Pipe With Nonshrink Grout 

 

    dry density.

    minimum 95 percent of ASTM D698 maximum 

5. Compact backfill for footing and wall base 

    otherwise.

4. Chamfer all exposed corners 3/4" unless noted 

    unless noted otherwise.

    for reinforcing steel shall be to center of bars 

    out-to-out bars. All placement dimensions 

    dimensions for reinforcing steel shall be 

    requirements of ACI Chapter 25. All bend 

3. All bends and hooks shall meet the 

    furnished as Grade 60.

    Specification A615. All reinforcing shall be

2. Reinforcing Steel shall conform to ASTM 

 

1. Concrete Shall Have f'c = 4000 psi.
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Qty UnitsDescription

APPROXIMATE QUANTITIES

LB

*

*

Cu Yd

Cu Yd

Cu Yd

purposes only.

Quantities shown are for information

Structural Backfill

Structural Excavation

Concrete

Reinf. Steel

941

10,165

1,289

53,576

DROP STRUCTURE DETAIL

N.T.S.

N.T.S.

Call 811 or click Arizona811.com

working days before you begin excavation

Contact Arizona 811 at least two full

Dumped Riprap Type II

D50=9" (Typ)

Handrail (Typ)

Handrail (Typ)

Enduring Bronze

Type II, 3 Rail, and Paint SW 7055

Handrail per COS Std Dtl 2508
See Sheet D12

Transition

97'

Sht D11

A

Sht D11

A

Sht D10

B

Sht D10

B

Sht D11

C

Sht D11

C

Sht D11

Dtl 13

Sht D11

Dtl 13

See Dtl 8 Sht D10

Turn-Down

See Dtl 8 Sht D10

Turn-Down

See Dtl 12 Sht D11

Expansion Joint

Sht D10

See Dtl 7 on 

Weir Wall

S
T
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 2

0
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+
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4

S
T
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 2

0
3
+

9
8
.8

1

STA 202+96.00

1621.77

1600.44

0.58%

= 1596.15

Top of Footing

30.7'192'

STA 201+98.50
STA 202+33.50

= 1601.74

Top of Wall

= 1633.27

Top of Baffle Wall
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Backfill

Structural

Existing Ground

Material (Typ)

Geocomposite Drainage

Excavation

Structural

10' on Center

Slope • " per Foot

4" PVC Weephole Pipe,

3'-0"

1
1

'-
6

"

10'-0" 50'-0" 10'-0"

2.
63
'

0.
75
'

3
.
7
5
'

3

5

6
SECTION B

BAFFLE BLOCK DETAIL

Scale: N.T.S.

29

DROP STRUCTURE DETAILS

6.42'

4
BAFFLE BLOCK DETAIL

Scale: N.T.S.

11.25'

N/A

N/A

Basin Slope

Detention Basin Slope

Detention

2.63'

Fl
ow

B

B

1

#5 @ 10"

3" Cover

#5 @ 10"

#5 @ 10"

1'-3"

53'-0"

Top & Bottom

#6 @ 10" 

2
'-

0
"

3" Cover (Typ.)

3" Cover (Typ.)

3" Cover (Typ.)

3" Cover (Typ.)

#9 @ 10"

Embed 1'-6" into Footing

#9 @ 10" (Typ.)

Embed 1'-6" into Footing

#6 @ 12" (Typ.)

6"

1'-3"

E
a
c
h
 F
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e
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p
.)

#
6
 @

 1
2
"

1'-2"
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'-

9
"

1'-
0"

1'-
0"

3
'
-
4
"

#6 @ 12"

6
.4

2
'

5
0
'

Retaining Wall

6
.4

2
'

8.62'

6
.4

2
'

Retaining Wall

7
Scale: N.T.S.

Foam Backer Rod

5/8" Dia. 

Structure Slab

Top of Drop 

SLAB JOINT DETAIL

9
TURN-DOWN DETAIL

Pipe Sleeve w/ End Cap

1" Dia. x 9" PVC 

Scale: N.T.S.

Scale: N.T.S.

#6 @ 10"#6 @ 10"

6-#6 @ 12"

3'-0"

Channel Slab

Top of 

#4 @ 18"

#4 @ 12"

1' x 1' Concrete Weir

Joint Filler

1/2" Bituminuous 

1'-0" Min.

1/2" below Top of Slab

Sealant Recessed

1/2" Silicone Jt. 

2
'-

5
"

D10
Call 811 or click Arizona811.com

working days before you begin excavation

Contact Arizona 811 at least two full

STRUCTURAL EXCAVATION LIMITS STRUCTURAL BACKFILL LIMITS

See Detail 4 & 5

Baffle Block

STA 202+96 TO STA 203+99

NO BAFFLE BLOCKS BETWEEN

(
T

y
p

)

2
.
5
3
'

4
'-

0
"

2'-0"

3
'-

5
"

1'-0"

2
'-

2
"

1'-6"

Dowels @ 18"

Grout #6 x 1'-6"

8
TURN-DOWN DETAIL

Scale: N.T.S.

#6 @ 10"#6 @ 10"

6-#6 @ 12"

4
'-

0
"

1'-6"

3
'-

7
"

1'-0"

2
'-

3
"

1'-6"

(Wood/Patel)

Plan Check No. 6630-18

Proj No. 314-SA-2018

Drainage Channel Phase 1

Cavasson Powerline

Soil Cement Channel

2
'-

0
"

This Sheet

See Turn-Down Detail 8

See Dtl 1, Sheet D13

D50= 9" (Typ) Th= 1.5"

Dumped Riprap,
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Construction Notes:

    the surface of the concrete.

    center of the outside layer of bars 3" form

8. Reinforcing Steel shall be placed with the

    and Compact to 95% Relative Density.

7. Overexcavate a Min of 1' Below Footing

    Standard Specifications.

    Complying with Section 1017 of ADOT

6. Fill PVC Pipe With Nonshrink Grout 

 

    dry density.

    minimum 95 percent of ASTM D698 maximum 

5. Compact backfill for footing and wall base 

    otherwise.

4. Chamfer all exposed corners 3/4" unless noted 

    unless noted otherwise.

    for reinforcing steel shall be to center of bars 

    out-to-out bars. All placement dimensions 

    dimensions for reinforcing steel shall be 

    requirements of ACI Chapter 25. All bend 

3. All bends and hooks shall meet the 

    furnished as Grade 60.

    Specification A615. All reinforcing shall be

2. Reinforcing Steel shall conform to ASTM 

 

1. Concrete Shall Have f'c = 4000 psi.
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Material (Typ)

Geocomposite Drainage

10' on Center

Slope • " per Foot

4" PVC Weephole Pipe,

10'-0" 50'-0"

Per COS 2508

Handrail

10'-0"

10
SECTION C

30

DROP STRUCTURE DETAILS

N/A

N/A

Basin Slope

Detention Basin Slope

Detention

1'-3"

2
'-

0
"

3" Cover (Typ.)

3" Cover (Typ.)

3" Cover (Typ.)

3" Cover (Typ.)

Embed 1'-6" into Footing

#9 @ 10" (Typ.)

6"

1'-3"

E
a
c
h
 F

a
c
e
 (

T
y
p
.)

#
6
 @

 1
2
"

1'-2"

V
a
ri

e
s

13
Scale: N.T.S.

Top of Channel Slab

Foam Backer Rod

5/8" Dia. 

Detention Basin

7
'-

0
"
 t

o
 1

3
'-

6
"

V
a
ri

e
s

E
a
c
h

 F
a
c
e
 (
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y

p
)

#
6
 @

 1
2
"

Material (Typ)

Geocomposite Drainage

1'-2"

V
a
ri

e
s

10' on Center

Slope • " per Foot

4" PVC Weephole Pipe,

Detention Basin

9
SECTION A

#9 @ 10" (Typ)

#6 @ 12" (Typ)

Top & Bottom (Typ)

#6 @ 10"(T
y
p
)

2
'-

0
"

(Typ)

10'-0"

into Footing

Embed 1'-6"

#9 @ 10" (Typ)

into Footing

Embed 1'-6"

#6 @ 12" (Typ)

50'-0" to 95'-0"

11
Scale: N.T.S.

JOINT BETWEEN RETAINING WALL AND CHANNEL LINING

Channel Lining

6"

(Typ)

1'-3" 1'-3"Varies

(T
y
p
)

6
"

SLAB TO CHANNEL JOINT DETAIL

12
SECTION D

Scale: N.T.S.

1'-0"
Handrail Expansion Sleeve

Recessed 1/2" below Top of Slab

1/2" Silicone Jt. Sealant 

1/2" Bituminuous Joint Filler

#6 x 1'-6" Dowels @ 18"
Scale: N.T.S.

Scale: N.T.S.

SD-7.01 

Per ADOT Standard Detail

Expansion Joint,

6
"

5
'-

0
"
 t

o
 1

1
'-

6
"

V
a
ri

e
s Thick= 1.5"

D  = 9" (Typ)

Grouted Riprap,

5050

#6 @ 12" (Typ)

#9 @ 10" (Typ)

(Typ)

7'-0"

Top & Bottom (Typ)

#6 @ 10" 

3" Cover (Typ.)

3" Cover (Typ.)

D11

Call 811 or click Arizona811.com

working days before you begin excavation

Contact Arizona 811 at least two full

This Sheet

See Detail 11

Detail 1 on Sheet D6

W/ Fiber Reinforcement

See Channel Lining

3" Min. Clr.

x 8" Plug End

1" Dia PVC Pipe

Ribbed or Equal

6" Waterstop

Joint Filler

• " Bituminous

Face of Wall

at Corner

Provide 3/4" Chamfer

Varies

8
.5

"

6
"

1
'-

6
"

2'-0"

1

6
"

See Detail 1 Sheet D7

Concrete Channel Lining

This Sheet

Channel Joint Detail

See Detail 13 Slab to

Sta 203+98.81 to Sta 204+95.94

Relative Density

Compact to 95%

Native Backfill and

Dowels @ 18"

Grout #6 x 1'-6"

8"

Per COS 2508

Handrail

into Footing

Embed 1'-6"

#6 @ 12" (Typ.)

See Dtl 1, Sheet D14

D  = 9" (Typ) Th= 1.5"

Dumped Riprap,

.
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Construction Notes:

    the surface of the concrete.

    center of the outside layer of bars 3" form

8. Reinforcing Steel shall be placed with the

    and Compact to 95% Relative Density.

7. Overexcavate a Min of 1' Below Footing

    Standard Specifications.

    Complying with Section 1017 of ADOT

6. Fill PVC Pipe With Nonshrink Grout 

 

    dry density.

    minimum 95 percent of ASTM D698 maximum 

5. Compact backfill for footing and wall base 

    otherwise.

4. Chamfer all exposed corners 3/4" unless noted 

    unless noted otherwise.

    for reinforcing steel shall be to center of bars 

    out-to-out bars. All placement dimensions 

    dimensions for reinforcing steel shall be 

    requirements of ACI Chapter 25. All bend 

3. All bends and hooks shall meet the 

    furnished as Grade 60.

    Specification A615. All reinforcing shall be

2. Reinforcing Steel shall conform to ASTM 

 

1. Concrete Shall Have f'c = 4000 psi.

See Detail 4 & 5

Baffle Block
6.42'

Sta 201+98.50 to Sta 202+18.50

NO BAFFLE BLOCKS BETWEEN

Sta 201+98.50 to Sta 202+32.00
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6
"

2
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6
"

1
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6
"

Construction Joint (TYP)
Top of Wall

Elev 1637.00

Elev 1633.78

Elev 1632.00

Elev 1622.28

H = 13'-6"

25'

H = 11'-0"

25'

H = 8'-6"

25'

H = 7'-0"

22'

V
a
ri

e
s

1'-0"V
a
ri

e
s

2'-0"

Ftg.

Ftg.

#6 @ 12"

1/2" Exp. Jt.
Wall

Retaining Wall Steps

Footing Step Detail

Scale: N.T.S.
14

15
Scale: N.T.S.

#6 @ 18"

Channel Lining

See Dtl 1, Sht D6

@ 10'-0" O.C.

4" PVC Pipe Weephole 

Call 811 or click Arizona811.com

working days before you begin excavation

Contact Arizona 811 at least two full

JJP 31

D12
N/A

N/A

Handrail (typ)

RETAINING W ALL FOOTING DETAIL

Elev 1634.58

Elev 1635.40

Elev 1636.22

TOP OF FOOTING ELEV 1620.28

TOP OF FOOTING ELEV 1622.78

TOP OF FOOTING ELEV 1625.28

TOP OF FOOTING ELEV 1626.78

16
Scale: N.T.S.

Channel Bottom to Channel Wall Joint Detail

x 8" Plug End

1" Dia PVC Pipe

Ribbed or Equal

6" Waterstop

Joint Filler

• " Bituminous

6
"

#6 x 1'-6" Dowels

2
'
-
0
"

See Detail 6 Sheet D10

Concrete Channel Slab

Wall

Chamfer at Corner

Provide 3/4" 

6
"

STA 203+99 TO STA 204+96

.
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Construction Notes:

    the surface of the concrete.

    center of the outside layer of bars 3" form

8. Reinforcing Steel shall be placed with the

    and Compact to 95% Relative Density.

7. Overexcavate a Min of 1' Below Footing

    Standard Specifications.

    Complying with Section 1017 of ADOT

6. Fill PVC Pipe With Nonshrink Grout 

 

    dry density.

    minimum 95 percent of ASTM D698 maximum 

5. Compact backfill for footing and wall base 

    otherwise.

4. Chamfer all exposed corners 3/4" unless noted 

    unless noted otherwise.

    for reinforcing steel shall be to center of bars 

    out-to-out bars. All placement dimensions 

    dimensions for reinforcing steel shall be 

    requirements of ACI Chapter 25. All bend 

3. All bends and hooks shall meet the 

    furnished as Grade 60.

    Specification A615. All reinforcing shall be

2. Reinforcing Steel shall conform to ASTM 

 

1. Concrete Shall Have f'c = 4000 psi.
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Varies

2%

6
"

6" 1'-0"
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"

6
"

6"1'-0"

6"

N.T.S.

p
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Finished Grade

N 60. 1 Filter Fabric

Maccaferri Mactex

Note: Riprap to be Angular Stone

RIPRAP STONE SIZE

STONE SIZE

D MINIMUM

D50

D100 (MAXIMUM)

TYPE I TYPE II TYPE III

2"

6"

12"

4"

9"

18"

4"

24"

12"

Approved Equal Under All Loose Riprap.

"Maccaferri Mactex N 60.1" Filter Fabric or 

Loose Riprap  per M.A.G. Spec. 220. Install 

the Greater of D100 or 1.5 Times D50. Install

The Minimum Thickness of Riprap Linings Shall be

1
RIPRAP DETAIL

2

CHANNEL ACCESS RAM P DETAIL

12'-0" Channel Access Ramp

1'-0"

Details & Reinforcing

for Typical Channel

See Sht D6, Dtl 1

Type per Plan

Dumped Riprap

32

CONCRETE MAINTENANCE RAMP TYPICAL SECTION
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1"-100'

N/A 33

BARRIER W IRE FENCE DETAIL

FOOTING

CONCRETE

1' X 1' X 1'-6"

FOOTING TYP.

10" DIA. X 3' CONCRETE

TACK WELD BANDS TO POST

1-7/8" BRACE BAND FOR WIRE.

PIPE BRACE 6' LONG

1 5/8" DIA. SCHED. 40

RAIL END
GALVANIZED POST CAP

C POSTL

LC LC

C POSTL

WIRE CLIP

EXISTING GRADE

SMOOTH WIRE

12.5 Ga. GALVANIZED

7' LONG FILL WITH GROUT

3" DIA. SCHED. 40 PIPE POST

ROWS EVENLY SPACED-EACH POST)

ASSEMBLY WITH EFLECTIVE TAPE (5

CORNER OR INTERMEDIATE POST

ALL LOCATIONS.

FOOTING. TYPICAL

CROWN TOP OF

TYPICAL LINE POST

NOTES

M-36 TO THE SATISFACTION OF THE PROJECT ENGINEER.

LOCATIONS WITH ZINC DUST-ZINC OXIDE COATING CONFORMING TO AASHTO

ABRADED, THUS BREAKING THE GALVANIZING, SHALL BE REPAIRED AT ALL

GALVANIZED SURFACES THAT ARE FIELD OR SHOP CUT, BROKEN, BURNED OR

CONFORMING TO AASHTO M-36 PER MAG 771.4 UNLESS OTHERWISE SPECIFIED.

ALL ELDED JOINTS SHALL BE COATED WITH ZINC DUST-ZINC OXIDE COATING

WIRE NOTES

EXCEED 650 FEET AND AT ALL ANGLE POINTS EXCEEDING 15 DEGREES.

INTERMEDIATE POST ASSEMBLIES SHALL BE LOCATED AT INTERVALS NOT TO

WHERE WIRE ENDS AT POST.

FASTEN WIRE TO CORNER OR INTERMEDIATE POSTS WITH BRACE BANDS

FASTEN WIRE TO LINE POSTS WITH WIRE CLIPS.

SHALL BE ON OUTSIDE OF CURVE.

WIRE SHALL BE ON OUTSIDE OF POSTS, EXCEPT ON CURVES WHERE WIRE

PUT SLIGHT SLOPE ON ALL FOOTINTS, USE 1-2-3 CONCRETE MIX.

5.

4.

3.

2.

1.

1
TYPICAL BARRIER WIRE FENCE

D142
TYPICAL BARRIER WIRE FENCE

M
IN

.

6
"

20' MAX

1
'-

8
"

1
'-

8
"

3
'-

4
"

6
"

2
'-

6
"

 M
I
N

.

4'-0"

TYPTYP

4'-0"

1

1
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Call 811 or click Arizona811.com

working days before you begin excavation

Contact Arizona 811 at least two full
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N/A

N/A AK

1
PLAN VIEW

NOT TO SCALE

2
NOT TO SCALE

3
"

1/2" x 4" Steel Plate

3
NOT TO SCALE

ELEVATION VIEW

SECTION VIEW

TRASH RACK DETAIL

10'-4ƒ "

7
'-

1
ƒ

"

NOTES:

8
"

4" x 1/2" Steel Plate (Typ)

2" x 1/2" Rack Bar @ 8" O.C. (Typ)

4
RACK BARS

NOT TO SCALE

12
'-

4…
"

1
5
'-

2
"

1'

1'

4" x 1/2" Steel Plate

4" x 1/2" Steel Plate

(Typ)
• " 2"

2
"

Va
ri
es

2" x 1/4" Rack Bar

D15

1'

1'

1" x 1/4" Rack Bar

5
NOT TO SCALE

EYE BOLT

8"3"

3
-
†

"

3" Hinge Pipe Schedule 80

Attach with Eye Bolts At 18" Spacing

6
NOT TO SCALE

2"

ƒ
"

STEEL BASE PLATE

ANCHOR BOLT SLOT

Spacing
Min. Driven Embedment @ 18" 
Attach With 5/8" Anchor Bolts 6" 

Specifications.
3. Welding shall be in accordance with AWS 

A36.
2. All Steel shall be in accordance to ASTM 

SW 7055 Enduring Bronze.
1.  Paint Trash Rack per ADOT Specifications, 

Spacing
Min. Driven Embedment @ 18" 
Attach With 5/8" Anchor Bolts 6" 

Spacing
Min. Driven Embedment @ 18" 
Attach With 5/8" Anchor Bolts 6" 

36.3°

Existing Concrete Headwall

1"
 x
 1
/
4"
 (

Ty
p)

Evenly Spaced @24" O.C. (Typ)

1

1

1

1
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BARRIER W IRE FENCE GEOM ETRY

D16

1. See Sheet D17 for Point Geometry Table.

NOTE:

See Sheet D14

Install Wire Fence Gate

See Sheet D14

Install Wire Fence Gate

See Sheet D14

Install Wire Fence Gate

See Sheet D14

Install Wire Fence Gate

See Sheet D14

Install Wire Fence Gate
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1

1

See Sheet D14

Barrier Wire Fence

Install 4,408.29 LF

See Sheet D9

Drop Structure

See Sheet D14

Barrier Wire Fence

Install 3,33.74 LF

See Sheet D14

Install Wire Fence Gate

See Sheet D14

Barrier Wire Fence

Install 2,551.54 LF

See Sheet D14

Barrier Wire Fence

Install 2,067.30 LF
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1"-100'

N/A 36

BARRIER W IRE FENCE GEOM ETRY

Point #

1

2

3

4

5

6

7

8

9

10

11

Northing

965549.00

Easting

704144.68

Direction Length

91.25'

BARRIER WIRE FENCE GEOMETRY TABLE

965600.61 704069.42

965702.84 704024.32

966141.91 704226.46

966481.73 704581.06

966996.17 704817.92 44.88'

966996.07 704862.79 57.44'

967051.31 704878.52 61.25'

967097.80 704918.40 19.52'

967110.51 704903.58

967437.29 704996.63 23.86'

20

967430.75 705019.57 5.65'

967436.19 705021.12 8.24'

967444.41 705021.62

967558.56 705061.19 74.95'

967630.65 705081.72 50.42'

967680.52 705089.16 0.91'

967681.39 705089.41

964737.68 705709.26

964721.42 705843.50

12

13

14

15

16

17

18

19

21 964804.40 705928.74

30

964882.20 706008.37 81.16'

964936.99 706068.24

965003.99 706146.00 36.71'

965040.06 706139.18

965214.94 706371.41

965338.40 706409.74

965460.67 706373.57

965546.75 706257.39

965547.65 705640.19

22

23

24

25

26

27

28

29

31 965867.81 705640.65 54.08'

40

965859.09 705587.28 58.01'

965854.04 705529.50

965860.63 705283.32

965863.78 705174.74

965868.83 705059.47 79.08'

965874.86 704980.62 66.63'

965941.49 704980.08

966055.79 704983.65

966281.90 704998.37 16.81'

32

33

34

35

36

37

38

39

41 966298.71 704998.02 63.98'

50

966362.27 704990.74

966468.21 704990.86

9666621.42 704992.02

966627.16 704963.62 186.60

966811.80 704990.57 55.08'

966866.74 704986.64 26.83'

966893.55 704987.57 28.08'

966921.24 704992.18 20.42'

966940.86 704997.83 20.33'

42

43

44

45

46

47

48

49

Point #

59

Northing

966959.76

Easting

705005.32

Direction Length

37.49'

BARRIER WIRE FENCE GEOMETRY TABLE

966994.24 705020.06

967095.76 705047.32

967285.37 705110.17

967290.40 705108.48 36.57'

967326.88 705110.96 53.14'

967338.33 705162.85

967393.50 705164.92 29.27'

967392.21 705135.67 14.14'

68

967388.77 705107.43 30.48'

967431.85 705119.70

967547.97 705105.98 72.87'

967618.05 705125.96 50.42'

967664.36 705145.91 0.91'

967665.24 705146.16

966503.82 706349.28 88.49'

966450.75 706420.10

966081.44 707118.29

60

61

62

63

64

65

66

67

69 966135.93 707146.72

966535.79 706365.9370

51

52

53

54

55

56

57

58

111.74'

483.37'

491.14'

566.34'

339.77'

120.81'

135.23'

118.96'

111.33'

102.64'

290.72'

129.27'

127.51'

144.59'

617.21'

320.16'

246.27'

108.62'

115.38'

114.36'

226.59'

105.94'

223.04'

C1 SEE CURVE TABLE THIS SHEET

116.93'

877.18'

Point # Northing

966995.77

Easting

705020.71

Length

PC

BARRIER WIRE FENCE CURVE GEOMETRY TABLE

967042.93 705039.35PT

Radius

9.50'

Delta

18.71' 14.31'

Tangent

28.97'

105.12'

199.76'

5.30'

1

D17

1

1

Note: All units are in feet.

789.85'

61.46'
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Structural

Existing Ground
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Structural

3'-0"
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3'-0"

D18
Call 811 or click Arizona811.com

working days before you begin excavation

Contact Arizona 811 at least two full
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1
Scale: N.T.S.

UNION HILLS OPEN BOX CHANNEL

STA 101+41.80 TO STA 102+76.89

44'-1"

(Typ)

3" Cover

1• " Cover (Typ.)
1• " Cover (Typ.)

2" Cover

2" Cover

2" Cover

#6 @ 9" 

Top & Bottom

#4 @ 18" 

E
a
c
h
 F

a
c
e
 (

T
y
p
.)

#
4
 @

 1
8
"

1
'-

0
"

Existing Ground

4 to 1 or Flatter

Existing Ground

4 to 1 or Flatter

(Typ.)

1'-0"

VANE W ALL CHANNEL DETAILS

     

03/20

(Typ)

CC

SK

10'-11"10'-5• " 10'-11" 9'-11• "

11"

#6 @ 8" (Typ.) 

#6 @ 12" (Typ.) 

#4 @ 18" (Typ.) 

* transition to 11" at Box Culvert

7
'-

0
"
 (

T
y
p
.)

(Typ.)

1'-0"

Material (Typ)

Geocomposite Drainage

@ 10' (Typ)

3" PVC Weephole Pipe,

8" *

6
"

2
Scale: N.T.S.

PLAN - TRANSITION DETAIL VANE WALL

8
"

1
1

"

Vane Wall

Scale: N.T.S.
3

     

1
1

"

Channel Exterior Wall

1
'-

0
"

9"

Ext. 1'-0" Cut Off Wall

Ext. Box Culvert
Saw Cut and Removal

New Channel Floor

w/ Water Stop

1/2" Bituminuous Joint Filler

Bond Breaker

Scale: N.T.S.
4

SECTION - CHANNEL FLOOR TO EXISTING BOX FLOOR

• " Bituminuous Joint Filler

w/ Water Stop

• " Bituminuous Joint Filler

Material 

Geocomposite Drainage

1
'-

0
"

1
'-

1
•
"

(
T

y
p

.)

7
'-

0
"

(
T

y
p

.)

4
'-

6
"

#6 @ 9" 

Min.

1'-0"

(Typ.)

0'-10"

    clear cover unless otherwise noted.

7. Reinforcing Steel shall have 2" min.

    and Compact to 95% Relative Density.

6. Overexcavate a Min of 1' Below Footing

 

    maximum dry density.

    minimum 95 percent of ASTM D698 

5. Compact backfill for footing and wall base 

    otherwise.

4. Chamfer all exposed corners 3/4" unless noted 

    bars unless noted otherwise.

    for reinforcing steel shall be to center of

    out-to-out bars. All placement dimensions 

    dimensions for reinforcing steel shall be 

    requirements of ACI Chapter 25. All bend 

3. All bends and hooks shall meet the 

    furnished as Grade 60.

    Specification A615. All reinforcing shall be

2. Reinforcing Steel shall conform to ASTM 

 

1. Concrete Shall Have f'c = 3000 psi.

1

1

COS 2508

Handrail per
6
'-

6
"

4
'-

0
"

Exist. Wingwall

Exist. Box Culvert

Scale: N.T.S.
5

     

1
1

"

Channel Exterior Wall

w/ Water Stop

• " Bituminuous Joint Filler

1'-0"

Exist. Wingwall

1
1

"

1'-6" 6"

EAST WINGWALL CONNECTION

PLAN - EXTERIOR WALL TO 

4 - #4

10"

#5 @ 12"

#5 @ 12"
6"

2
'
-
0
"

1'-5"

WEST WINGWALL CONNECTION

PLAN - EXTERIOR WALL TO 

.
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N/A

N/A

3
Scale: N.T.S.

Top of Channel Slab

E
a
c
h

 F
a
c
e
 (

T
y

p
)

#
4
 @

 1
2
"

Material (Typ)

Geocomposite Drainage

V
a
ri

e
s

1
SECTION A

#5 @ 10" (Typ)

#5 @ 10" (Typ)

Top & Bottom (Typ)

#5 @ 18"

(T
y
p
)

1
'-

2
"

into Footing

Embed 1'-6"

#4 @ 12" (Typ)

36'-0" to 44'-1"

2
Scale: N.T.S.

JOINT BETWEEN RETAINING WALL AND CHANNEL LINING

Channel Lining

(Typ)

Varies

(T
y
p
)

6
"

SLAB TO CHANNEL JOINT DETAIL

#5 x 1'-6" Dowels @ 12"

Scale: N.T.S.

3" Cover (Typ.)

2" Cover (Typ.)

D19

Call 811 or click Arizona811.com

working days before you begin excavation

Contact Arizona 811 at least two full

Detail 1 on Sheet D6

W/ Fiber Reinforcement

See Channel Lining

Face of Wall

at Corner

Provide 3/4" Chamfer

Varies

2'-0"

1

6
"

See Detail 1 Sheet D7

Concrete Channel Lining

Sta 102+26.90 to Sta 102+26.90

8"
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1

7
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6
"
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V
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s

3'-1"

(Typ)

1'-8"

(Typ)

5'-8"

10' on Center

Slope • " per Foot

3" PVC Weephole Pipe,

11" 11"

Joint Filler with water stop

• " Bituminous

This Sheet

See Detail 2

    cover unless otherwise noted.

8. Reinforcing Steel shall have 2' min clear

    and Compact to 95% Relative Density.

7. Overexcavate a Min of 1' Below Footing

 

    dry density.

    minimum 95 percent of ASTM D698 maximum 

5. Compact backfill for footing and wall base 

    otherwise.

4. Chamfer all exposed corners 3/4" unless noted 

    unless noted otherwise.

    for reinforcing steel shall be to center of bars 

    out-to-out bars. All placement dimensions 

    dimensions for reinforcing steel shall be 

    requirements of ACI Chapter 25. All bend 

3. All bends and hooks shall meet the 

    furnished as Grade 60.

    Specification A615. All reinforcing shall be

2. Reinforcing Steel shall conform to ASTM 

 

1. Concrete Shall Have f'c = 4000 psi.2" Cover (Typ.)

(T
y
p
)

V
a
ri

e
s V
a
ri

e
s

#6 @ 9" (Typ)

1'-0"

(TYP)
1'-6"

(TYP)
1'-3"

(T
Y

P
)

1
'-

3
"

4 to 1 or flatter4 to 1 or flatter

03/20SK

CC

VANES TRANSITION DETAILS

6
'-

0
"
 t

o
 6

'-
6
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APPENDIX D –  LOGAN SIMPSON CLEAN WATER ACT SECTION 404 TECHNICAL 
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51  West  Thi rd  Street    Su it e 450   Temp e,  Ar izon a 85281  
Phon e:  480 .967 .1343   Fax:  480.966.9232  www. log an simpson .com  

C l e a n  W a t e r  A c t  S e c t i o n  4 0 4  

T e c h n i c a l  M e m o r a n d u m  

T o :  J o e  C h a r l e s ,  S a l e s  a n d  L e a s i n g ,  A r i z o n a  S t a t e  L a n d  D e p a r t m e n t  
C o p y :  A n g e l a  M u s z y n s k i ,  L o g a n  S i m p s o n  

D y l a n  G e o r g e - S i l l s ,  L o g a n  S i m p s o n  
F r o m :  W a y n e  C o l e b a n k ,  L o g a n  S i m p s o n  
D a t e :  A p r i l  6 ,  2 0 2 0  
P r o j e c t  N a m e :  H a y d e n  R o a d / L o o p  1 0 1  
S u b j e c t :  C l e a n  W a t e r  A c t  S e c t i o n  4 0 4  

  

I N T R O D U C T I O N  

This Technical Memorandum provides a summary of findings on the presence/absence of any potential Waters of the 
US (Waters) on the Arizona State Land Department’s (ASLD) 71-acre Parcel (Number 215-07-210B), located southeast 
of the intersection of North Hayden Road and State Route 101 (Loop 101) in Scottsdale, Arizona. 

In 2018, a Clean Water Act (CWA) Section 404 Permit (File Number: SPL-2003-1623), including a cultural resource 
survey and a biological analysis, was obtained for site work and grading that occurred on the Parcel. Subsequently, 
the US Army Corps of Engineers (USACE), the agency that administers Section 404, issued an Approved Jurisdictional 
Delineation (AJD) for the Parcel. Early this year, Logan Simpson was contracted to conduct a field visit and to confirm, 
through correspondence with the USACE, whether Waters remain on the site subsequent to the grading permit.   

As part of our due diligence for this Technical Memorandum, on March 25, 2020, prior to receiving the AJD from the 
USACE, Wayne Colebank, Angela Muszynski, and Dylan George-Sills of Logan Simpson completed a ground survey of 
the Parcel to evaluate the presence/absence of any potential Waters.  

S U R V E Y  M E T H O D S  A N D  A C T I V I T I E S  

Washes previously identified in SPL-2003-1623 were mapped on Google Earth aerial images and compared to 
topographic maps, and the National Wetland Inventory Maps. Logan Simpson reviewed: 1) Parcel areas outside of the 
AJD boundaries, and 2) the previously identified washes to evaluate the physical characteristics of observed washes 
for consideration as a Waters and/or for the potential to remain classified as Waters. USACE guidelines for 
delineating Waters

1 
were followed for each existing wash.  

One primary wash and portions of several braids originate in the undeveloped land at the northwest corner of the 
Parcel (western survey area); these washes exhibit characteristics of a jurisdictional Waters. The primary wash was 
geographically located with a GPS-capable device and documented by ground photographs and physical 
characteristic descriptions.  

                                                           

1
 A Field Guide to the Identification of the Ordinary High Water Mark (OHWM) in the Arid West Region of the Western United     

States (USACE 2008). 
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No drainage features or potential Waters were observed in the easternmost limits of the Parcel (eastern survey area). 

R E S U L T S  

The primary wash in the western survey area discharges directly into the man-made wash along the Hayden Road 
frontage. Because the USACE has determined that the man-made channel is not jurisdictional Waters (see below), we 
are of the opinion the primary wash would typically not be considered jurisdictional due to the lack of connectivity to a 
downstream Waters. Similarly, the braids have no downstream connection and would not be considered jurisdictional 
as a result. Because of the lack of observed features, no Waters occur in the eastern survey area. To obtain the 
USACE’s concurrence on the findings for the two survey areas, a Dry Land Approved Jurisdictional Determination 
Form and supporting information would need to be submitted to the USACE. 

Subsequent to the field review, telephone coordination with the USACE identified the existence of the AJD. Per the 
USACE’s AJD August 15, 2018 cover letter, there are no Waters under jurisdiction of the CWA Section 404 (as defined 
by 33 CFR part 329) within the review area shown on the enclosed Project Limits map. A personal conversation with 
Kathleen Tucker of the USACE confirmed that neither the red or yellow-highlighted washes on the AJD map are 
jurisdictional under the CWA. This determination is considered valid for five years from the date of August 15, 2018, 
unless new information or events warrant the revision of this determination before the expiration date. 

It is important to note that the AJD determination is based on the current (2015) definition of Waters. Should this 
definition be revised as proposed in the Navigable Waters Protection Rule (NWPR) (January 23, 2020) which is yet to 
be authorized, ASLD should re-assess the results herein. At this time, based on the draft NWPR, it is likely that 
ephemeral washes, such as those on the Parcel, will be excluded from protections or permitting under the CWA.     

C O N C L U S I O N  

We are of the opinion that no Waters exist within the eastern and western survey areas.  To obtain the USACE’s 
concurrence on the survey areas’ assessments, a Dry Land Approved Jurisdictional Determination Form and 
supporting information would need to be submitted to the USACE. 

Based on the findings of this Technical Memorandum and the USACE’s 2018 AJD, under the current regulatory 
requirements and site conditions, there are no Waters within the Project Limits of the AJD review area map. If the AJD 
review area is developed prior to August 15, 2023, ASLD would not be required to prepare a Preliminary Jurisdictional 
Delineation (PJD) or a Section 404 permit prior to initiating construction.  

If you have any questions, please call me at (480) 967-1343 or email me at wcolebank@logansimpson.com. 

Thank you, 

 
Wayne Colebank 
Vice President, Landscape Architect 
Logan Simpson  
 
Enclosures: USACE Approved Jurisdictional Delineation Cover Letter (Page 1) 
 USACE Approved Jurisdictional Delineation Cover Letter (Page 2) 
 USACE Dry Land Approved Jurisdictional Delineation Form 
   Survey Results and USACE Approved Jurisdictional Delineation Impacts to Waters of the U.S 
   Ground Photographs 

mailto:wcolebank@logansimpson.com
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USACE Approved Jurisdictional Delineation Cover Letter (Page 1)  
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USACE Dry Land Approved Jurisdictional Delineation Form  
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Survey Results and USACE Approved Jurisdictional Delineation Impacts to Waters of the U.S.  
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Photo No. 1 (Wash 1 – Potential Waters) 

 
Upstream view facing northeast 

 

 Photo No. 2 (Wash 1 – Potential Waters) 

 
Downstream view facing southwest 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

APPENDIX E – MICHAEL BAKER INTERNATIONAL CROSSROADS EAST DRAINAGE 
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1. Introduction 
1.1. Purpose 
This drainage report supports the design of the Crossroads East Phase I drainage 
infrastructure improvement project for the City of Scottsdale (City) under contract 
2018-017-COS. The project consists of underground pipe, channel, spillway, and 
detention basin design. 

1.2. Location 
The project location is in the City of Scottsdale, AZ near Hayden Rd. and State Route 
101L (SR 101L). It is in Sections 25 and 36 of Township 4 North and Range 4 East of 
the Gila and Salt River Base and Meridian. 

The project extends from the future Legacy Blvd. alignment on the north, to Basin 
53R, and south of SR 101L to the northeast corner of Union Hills Dr. and Hayden Rd. 
Figure 1.1 shows the project extents. 

 
Figure 1.1: Vicinity Map 



 

7 
 

2.2. Methodology 
The hydrology developed for the project is a combination of FLO-2D (Build 13.07.05) 
and HEC-HMS (Version 4.3). The FLO-2D offsite hydrographs were input into HEC-
HMS for the detention basin design and basin routing. The onsite developed 
conditions hydrology was determined using HEC-HMS. Figure 7 shows the offsite 
inflows and the onsite sub-basin drainage areas. 

 
Figure 7: Hydrology Routing Schematic 
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5.2.3. Union Hills Channel 

The Union Hills Channel receives the outfall from Basin 53R pipes and routes the 
flow to the existing 4 - 10’ x 4’ box culvert under Union Hills Dr. east of Hayden Rd. 
The design discharge is from Junction-1 per Table 12: 100-year Summary. 
Junction-1 accounts for Basin 53R flow and Sub-basin-3 at the existing Union Hills 
box culvert. Table 23 is a summary of the Union Hills Channel Design. The Union 
Hills Channel only contains the flow depths (403 cfs) from Phase I design. This 
section of the channel will be re-designed when Phase II design discharges 
additional flow into the channel.  

Table 23: Union Hills Channel 

100-year Design 
Discharge 403 cfs 

Shape Trapezoidal 

Bottom Width 15 ft 

Minimum Depth  6.5 ft 

Side Slopes (H:V) 2:1 

Minimum Slope 0.20% 

Material Concrete 

n-value 0.014* 

Flow Regime Mixed 

*finished grade concrete 

 
Figure 25: Union Hills Channel Cross-Section 

 



 

35 

 

5.2.4. Union Hills Upstream Channel Section 

The Union Hills channel inflow model analyzed the proposed conditions from Basin 
53R outfall pipes to downstream of the existing box culvert. The Basin 53R outfall 
pipe that discharges into the Union Hills channel is designed using StormCAD 
model as described in Section 5.1.1. In order to better understand the hydraulic 
impacts of the Basin 53R Pipe outfall discharge into the Union Hills Channel, a Los 
Angeles County Flood Control District hydraulic analysis program F0515P, 
WSPGW (Windows Version 14.06) was utilized to develop the hydraulic model of 
the drainage system. WSPGW computes and plots uniform and non-uniform 
steady flow water surface profiles and pressure gradients in open channels or 
closed conduits with irregular or regular sections.  The computational procedure is 
based on solving Bernoulli's equation for the total energy between the sections in 
a reach.  The open channel flow procedure utilizes the standard step method.  
Confluences are analyzed using pressure and momentum theory. The channel 
section was modeled in WSPGW, the assumptions and results such as channel 
depths and velocities are shown in Appendix D. 

5.2.5. Union Hills Channel Bend 

Before discharging into the 4 -10’ x 4’ box culvert under Union Hills Dr., the channel 
section has a bend. Channel bends, though not preferable are necessary in urban 
settings. Channel bends may cause changes in flow regime and oscillations. It was 
determined that one-dimensional models do not adequately simulate the hydraulic 
characteristic of flows in such a situation, so a two-dimensional XPSWMM (2019) 
model was developed to design the channel transition, channel bend and entrance 
to the culvert. XPSWMM accounts for channel transitions from trapezoidal to 
rectangular sections, the radius of curvature in the channel bend and super 
elevation. Structural Vanes were used to evenly distribute the flows between 4 -
10’x 4’ box culverts at the entrance. The amount of flow going through each cell 
will depend on hydraulic characteristics upstream. Upstream of the crossing the 
channel goes through a significant bend which will tend to concentrate flow toward 
the left (inner) side of the section (looking downstream). The 2D XPSWMM model 
was evaluated with different alternatives to determine if the length of the Vanes at 
the upstream side would have significant impact on the distribution of flows and 
velocities within the channel compartments. Varying the length of the Vane did not 
have significant impact on the distribution of flows or the depth. Figure 25 shows 
a typical plan view of the channel section with the Vane and Culvert entrance along 
with the flow depth distribution. The velocity distribution between the Vanes and 
depth profile for the channel with the Vane are shown in Appendix D. Please refer 
Appendix M for details of the structural calculation of the Vanes and Walls in the 
channel. 

The wall height along the channel was designed such that flow depth is contained 
within the channel in addition to 1 ft of freeboard. The minimum height of the wall 
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on outside is 6.5 ft with a transition of 5.5 ft to the culvert entrance. The minimum 
height of the Vanes is 4 ft.  

There are some additional local flows (22 cfs) coming from the north at the 
proposed channel bend. This flow is not included as part of the Phase I design 
flows (403 cfs) due to expected variance in time to peak between the channel peak 
flow and the local flow. The channel section at the bend is protected with riprap at 
the outer curve of the channel boundary. 
 

 

Sections Line 2 Line 3 Line 4 Line 5 

Discharge (cfs) 94 103 106 100 

Figure 26: Union Hills Channel Bend Flow depth 
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6. Downstream Impacts 
The proposed drainage design will discharge 403 cfs (Table 12 – 100-year Peak 
Discharge for Junction-1) downstream along the Hayden Road Channel to Reach 11 
Impoundment Area. The proposed flow will increase the flow above existing 
conditions, but will not exceed the flow of 2,500 cfs that the Hayden Road channel 
was designed for (Development Engineering, Inc., 1994). Appendix K contains the 
drainage report prepared for the Stonebrook development. The existing Union Hills 
culvert was built to convey 1500 cfs under the roadway per As-built drawings received 
from the City of Scottsdale from the Hayden Rd. – Frank Lloyd Wright to Loop 101 
project (Appendix L). The Union Hills model was extended down to Reach 11 
(downstream of the Stonebrook Subdivision) using the topography from 2010 and 
verifying that the flow is contained in the channel.  
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Appendix D:HEC-RAS, WSPGW and XPSWMM Output 

➢ Existing Powerline Channel (North of Thompson Peak Pkwy) 

➢ Proposed Powerline Channel (South of Legacy Blvd. to Basin 53R) 

➢ Proposed Union Hills Channel 

WSPGW Model - (Outfall of 2 – 60’’ CMP ties to Union Hills Dr. and Hayden Rd.) 

XPSWMM Model – (Channel transition, Channel bend and Culvert entrance) 

  



Proposed  Union Hills Channel



STATION 

[No.] 
OPERATION TYPE STATION

INV ELEV 

(FT)

WATER 

LEVEL CHAN HT CHANNEL TYPE 

MANNING'S 

"N" 

# 

PIER/PIP

FLOW 

RATE VELOCITY

TOP 

WIDTH

CHAN 

WDTH  

PIER

PIER 

WIDTH ZL ZR

SUPEL RT 

B

SUPEL LT 

B CRIT DPTH

RADIUS/<

PT  

(FT) (FT) (FT) (FT) (CFS) (FT/S (FT) (FT) (FT) (FT) (FT) (FT) (FT)

[    1] SYSTEM OUTLET 9997.76 1575.500 1.152 4.00 BOX 0.014 3 403 9.166 42.305 40 1.00 1 1 0 0 1.523 0.000

[    2] REACH 10007.30 1575.555 1.135 4.00 BOX 0.014 3 403 9.315 42.269 40 1.00 1 1 0 0 1.523 0.000

[    3] REACH 10031.22 1575.694 1.083 4.00 BOX 0.014 3 403 9.770 42.166 40 1.00 1 1 0 0 1.523 0.000

[    4] REACH 10051.26 1575.810 1.034 4.00 BOX 0.014 3 403 10.247 42.068 40 1.00 1 1 0 0 1.523 12.602

[    5] REACH 10063.52 1575.882 1.001 4.00 BOX 0.014 3 403 10.588 42.003 40 1.00 1 1 0 0 1.523 0.000

[    6] REACH 10079.74 1575.976 0.956 4.00 BOX 0.014 3 403 11.105 41.912 40 1.00 1 1 0 0 1.523 0.000

[    7] REACH 10094.38 1576.062 0.912 4.00 BOX 0.014 3 403 11.647 41.825 40 1.00 1 1 0 0 1.523 0.000

[    8] REACH 10107.75 1576.140 0.871 4.00 BOX 0.014 3 403 12.215 41.742 40 1.00 1 1 0 0 1.523 0.000

[    9] REACH 10120.06 1576.212 0.831 4.00 BOX 0.014 3 403 12.811 41.663 40 1.00 1 1 0 0 1.523 0.000

[   10] REACH 10131.46 1576.278 0.794 4.00 BOX 0.014 3 403 13.437 41.587 40 1.00 1 1 0 0 1.523 0.000

[   11] REACH 10142.06 1576.340 0.757 4.00 BOX 0.014 3 403 14.093 41.515 40 1.00 1 1 0 0 1.523 0.000

[   12] TRANSITION 10142.90 1576.360 0.621 4.50 RECTANGULAR 0.014 0 403 14.741 44.000 44 0.00 0 0 0 0 1.376 0.000

[   13] REACH 10143.00 1576.370 0.622 4.50 RECTANGULAR 0.014 0 403 14.730 44.000 44 0.00 0 0 0 0 1.376 0.000

[   14] TRANSITION 10251.38 1579.380 2.506 4.42 TRAPEZOIDAL 0.014 0 403 8.035 25.024 15 0.00 2 2 0 0 2.506 0.000

[   15] REACH 10275.06 1579.427 2.604 4.42 TRAPEZOIDAL 0.014 0 403 7.661 25.413 15 0.00 2 2 0 0 2.506 0.000

[   16] REACH 10377.36 1579.633 2.637 4.42 TRAPEZOIDAL 0.014 0 403 7.538 25.548 15 0.00 2 2 0 0 2.506 0.000

[   17] REACH 10600.00 1580.080 2.637 4.42 TRAPEZOIDAL 0.014 0 403 7.538 25.548 15 0.00 2 2 0 0 2.506 0.000

[   18] REACH 10751.86 1580.382 2.644 4.42 TRAPEZOIDAL 0.014 0 403 7.513 25.576 15 0.00 2 2 0 0 2.506 0.000

[   19] REACH 11168.29 1581.210 3.375 5.00 PIPE 0.013 2 403 14.288 4.683 10 0.25 0 0 0 0 4.049 0.000

[   20] REACH 11229.00 1581.840 3.449 5.00 PIPE 0.013 2 403 13.950 4.626 10 0.25 0 0 0 0 4.049 0.000

[   21] JUNCTION 11230.01 1581.940 3.56 5.00 PIPE 0.013 2 403 13.475 4.528 10 0.25 0 0 0 0 4.049 -74.000

[   22] REACH 11268.23 1582.311 3.679 5.00 PIPE 0.013 2 403 13.014 4.410 10 0.25 0 0 0 0 4.049 0.000

[   23] REACH 11293.11 1582.553 3.854 5.00 PIPE 0.013 2 403 12.409 4.204 10 0.25 0 0 0 0 4.049 0.000

[   24] HEADWORKS 11300.00 1582.620 4.049 5.00 PIPE 0.013 2 403 11.828 3.924 10 0.25 0 0 0 0 4.049 0.000







 

002: G:\Union Hills Channel Bend\Updated_03-02-2020\UnionHills_Channel - Copy.WSW.out 

T1 UnionHills_Channel                                                          0                     

T2                                                                                                   

T3                                                                                                   

SO   9997.7601575.500  3                          1577.140                                           

R   10051.2601575.810  3      .014                                  .000  12.602 0                   

R   10142.0601576.340  3      .014                                  .000                             

TS  10142.9001576.360  1      .014                                  .000                             

R   10143.0001576.370  1      .014                                  .000                             

TS  10251.3801579.380  4      .014                                  .000                             

R   10600.0001580.080  4      .014                                  .000                             

R   11168.2901581.210  4      .014                                  .000                             

R   11229.0001581.840  2      .013                                  .000    .000 0                   

JX  11230.0001581.940  2      .013                                                                   

R   11230.0101581.940  2      .013                                  .000 -74.000 0                   

R   11300.0001582.620  2      .013                                  .000 -74.000 1                   

SH  11300.0001582.620  2                          1582.620                                           

CD   1  2   0    .000   4.500   44.000  .000  .000   .00                                             

CD   2  4   2    .000   5.000   15.000 2.000 2.000   .00                                             

CD   3  3   3   1.000   4.000   40.000 1.000 1.000   .00                                             

CD   4  1   0    .000   4.420   15.000 2.000 2.000   .00                                             

Q           403.000   .0 



 

002: G:\Union Hills Channel Bend\Updated_03-02-2020\UnionHills_Channel.EDT 

 FILE: UnionHills_Channel.WSW                W S P G W  - EDIT LISTING - Version 14.10               Date: 3- 2-2020  Time: 6:34:17 

                                         WATER SURFACE PROFILE - CHANNEL DEFINITION LISTING                              PAGE    1 

  CARD  SECT  CHN   NO OF  AVE PIER  HEIGHT 1  BASE    ZL    ZR   INV   Y(1)  Y(2)  Y(3)  Y(4)  Y(5)  Y(6)  Y(7)  Y(8)  Y(9)  Y(10)   

  CODE   NO   TYPE PIER/PIP WIDTH    DIAMETER  WIDTH              DROP 

  

  CD      1    2      0     .000    4.500   44.000                   .00 

  CD      2    4      2             5.000 

  CD      3    3      3    1.000    4.000   40.000   1.000  1.000    .00 

  CD      4    1      0     .000    4.420   15.000   2.000  2.000    .00 

                                                        W S P G W                                                      PAGE NO   1 

                             WATER SURFACE PROFILE - TITLE CARD LISTING 

 HEADING LINE NO 1 IS -  

                               UnionHills_Channel                                                         

 HEADING LINE NO 2 IS - 

                                                                                                          

 HEADING LINE NO 3 IS - 

                                                                                                          

                                                        W S P G W                                                      PAGE NO   2 

                             WATER SURFACE PROFILE - ELEMENT CARD LISTING 

  ELEMENT NO   1 IS A SYSTEM OUTLET     *         *     * 

                      U/S DATA   STATION    INVERT  SECT                                     W S ELEV 

                                 9997.760 1575.500    3                                       1577.140 

  ELEMENT NO   2 IS A REACH             *         *     * 

                      U/S DATA   STATION    INVERT  SECT               N                           RADIUS    ANGLE     ANG PT  MAN H 

                                10051.260 1575.810    3               .014                          .000     .000    12.602     0 

  ELEMENT NO   3 IS A REACH             *         *     * 

                      U/S DATA   STATION    INVERT  SECT               N                           RADIUS    ANGLE     ANG PT  MAN H 

                                10142.060 1576.340    3               .014                          .000     .000      .000     0 

  ELEMENT NO   4 IS A TRANSITION        *         *     * 

                      U/S DATA   STATION    INVERT  SECT               N                           RADIUS   ANGLE  

                                10142.900 1576.360    1               .014                          .000     .000 

  ELEMENT NO   5 IS A REACH             *         *     * 

                      U/S DATA   STATION    INVERT  SECT               N                           RADIUS    ANGLE     ANG PT  MAN H 

                                10143.000 1576.370    1               .014                          .000     .000      .000     0 

  ELEMENT NO   6 IS A TRANSITION        *         *     * 

                      U/S DATA   STATION    INVERT  SECT               N                           RADIUS   ANGLE  

                                10251.380 1579.380    4               .014                          .000     .000 

  ELEMENT NO   7 IS A REACH             *         *     * 

                      U/S DATA   STATION    INVERT  SECT               N                           RADIUS    ANGLE     ANG PT  MAN H 

                                10600.000 1580.080    4               .014                          .000     .000      .000     0 

  ELEMENT NO   8 IS A REACH             *         *     * 

                      U/S DATA   STATION    INVERT  SECT               N                           RADIUS    ANGLE     ANG PT  MAN H 

                                11168.290 1581.210    4               .014                          .000     .000      .000     0 

 WARNING - ADJACENT SECTIONS ARE NOT IDENTICAL - SEE SECTION NUMBERS AND CHANNEL DEFINITIONS 

  ELEMENT NO   9 IS A REACH             *         *     * 

                      U/S DATA   STATION    INVERT  SECT               N                           RADIUS    ANGLE     ANG PT  MAN H 

                                11229.000 1581.840    2               .013                          .000     .000      .000     0 

  ELEMENT NO  10 IS A JUNCTION          *         *     *     *                  *                   *               * 

                      U/S DATA   STATION    INVERT  SECT LAT-1 LAT-2   N      Q3        Q4     INVERT-3 INVERT-4  PHI 3  PHI 4 

                                11230.000 1581.940    2     0     0   .013      .000      .000      .000      .000    .000     .000 

                                                                                                   RADIUS    ANGLE 

                                                                                                     .000    .000 

  ELEMENT NO  11 IS A REACH             *         *     * 

                      U/S DATA   STATION    INVERT  SECT               N                           RADIUS    ANGLE     ANG PT  MAN H 

                                11230.010 1581.940    2               .013                          .000     .000   -74.000     0 

                                                        W S P G W                                                      PAGE NO   3 

                             WATER SURFACE PROFILE - ELEMENT CARD LISTING 

  ELEMENT NO  12 IS A REACH             *         *     * 

                      U/S DATA   STATION    INVERT  SECT               N                           RADIUS    ANGLE     ANG PT  MAN H 

                                11300.000 1582.620    2               .013                          .000     .000   -74.000     1 



 

002: G:\Union Hills Channel Bend\Updated_03-02-2020\UnionHills_Channel.EDT 

  ELEMENT NO  13 IS A SYSTEM HEADWORKS                  *                      * 

                      U/S DATA   STATION    INVERT  SECT                                     W S ELEV 

                                11300.000 1582.620    2                                     1582.620 
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 FILE: UnionHills_Channel.WSW                W S P G W - CIVILDESIGN Version 14.08                                         PAGE    1 

                                Program Package Serial Number: 7172                                      

                                                    WATER SURFACE PROFILE LISTING                    Date: 3- 2-2020  Time: 6:34:20 

                          UnionHills_Channel                                                         

                                                                                                     

                                                                                                     

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

          | Invert  |  Depth |  Water  |    Q    |  Vel     Vel  |  Energy | Super |Critical|Flow Top|Height/|Base Wt|      |No Wth 

  Station |  Elev   |  (FT)  |  Elev   |  (CFS)  | (FPS)    Head |  Grd.El.|  Elev | Depth  | Width  |Dia.-FT|or I.D.|  ZL  |Prs/Pip 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-    -| 

  L/Elem  |Ch Slope |        |         |         |         SF Ave|    HF   |SE Dpth|Froude N|Norm Dp |  "N"  | X-Fall|  ZR  |Type Ch 

 *********|*********|********|*********|*********|*******|*******|*********|*******|********|********|*******|*******|***** |******* 

          |         |        |         |         |               |         |       |        |        |       |       |      |        

  9997.760  1575.500    1.152  1576.652    403.00    9.17    1.30  1577.96     .00    1.52    42.30    4.000   40.000  1.00   3  1.0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

     9.537    .0058                                         .0084      .08     1.15    1.58    1.29    .014       .00  1.00  BOX     

          |         |        |         |         |               |         |       |        |        |       |       |      |        

 10007.300  1575.555    1.134  1576.690    403.00    9.32    1.35  1578.04     .00    1.52    42.27    4.000   40.000  1.00   3  1.0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

    23.923    .0058                                         .0093      .22     1.13    1.62    1.29    .014       .00  1.00  BOX     

          |         |        |         |         |               |         |       |        |        |       |       |      |        

 10031.220  1575.694    1.083  1576.777    403.00    9.77    1.48  1578.26     .00    1.52    42.17    4.000   40.000  1.00   3  1.0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

    20.040    .0058                                         .0107      .22     1.08    1.74    1.29    .014       .00  1.00  BOX     

          |         |        |         |         |               |         |       |        |        |       |       |      |        

 10051.260  1575.810    1.034  1576.844    403.00   10.25    1.63  1578.47     .00    1.52    42.07    4.000   40.000  1.00   3  1.0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

    12.256    .0058                                         .0121      .15     1.03    1.87    1.28    .014       .00  1.00  BOX     

          |         |        |         |         |               |         |       |        |        |       |       |      |        

 10063.520  1575.882    1.002  1576.883    403.00   10.59    1.74  1578.62     .00    1.52    42.00    4.000   40.000  1.00   3  1.0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

    16.228    .0058                                         .0138      .22     1.00    1.96    1.28    .014       .00  1.00  BOX     

          |         |        |         |         |               |         |       |        |        |       |       |      |        

 10079.740  1575.976     .956  1576.932    403.00   11.10    1.91  1578.85     .00    1.52    41.91    4.000   40.000  1.00   3  1.0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

    14.642    .0058                                         .0159      .23      .96    2.10    1.28    .014       .00  1.00  BOX     

          |         |        |         |         |               |         |       |        |        |       |       |      |        

 10094.380  1576.062     .913  1576.974    403.00   11.65    2.11  1579.08     .00    1.52    41.83    4.000   40.000  1.00   3  1.0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

    13.369    .0058                                         .0185      .25      .91    2.26    1.28    .014       .00  1.00  BOX     

          |         |        |         |         |               |         |       |        |        |       |       |      |        

 10107.750  1576.140     .871  1577.011    403.00   12.22    2.32  1579.33     .00    1.52    41.74    4.000   40.000  1.00   3  1.0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

    12.308    .0058                                         .0214      .26      .87    2.42    1.28    .014       .00  1.00  BOX     

          |         |        |         |         |               |         |       |        |        |       |       |      |        

 10120.060  1576.212     .831  1577.043    403.00   12.81    2.55  1579.59     .00    1.52    41.66    4.000   40.000  1.00   3  1.0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

    11.397    .0058                                         .0249      .28      .83    2.60    1.28    .014       .00  1.00  BOX     
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 FILE: UnionHills_Channel.WSW                W S P G W - CIVILDESIGN Version 14.08                                         PAGE    2 

                                Program Package Serial Number: 7172                                      

                                                    WATER SURFACE PROFILE LISTING                    Date: 3- 2-2020  Time: 6:34:20 

                          UnionHills_Channel                                                         

                                                                                                     

                                                                                                     

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

          | Invert  |  Depth |  Water  |    Q    |  Vel     Vel  |  Energy | Super |Critical|Flow Top|Height/|Base Wt|      |No Wth 

  Station |  Elev   |  (FT)  |  Elev   |  (CFS)  | (FPS)    Head |  Grd.El.|  Elev | Depth  | Width  |Dia.-FT|or I.D.|  ZL  |Prs/Pip 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-    -| 

  L/Elem  |Ch Slope |        |         |         |         SF Ave|    HF   |SE Dpth|Froude N|Norm Dp |  "N"  | X-Fall|  ZR  |Type Ch 

 *********|*********|********|*********|*********|*******|*******|*********|*******|********|********|*******|*******|***** |******* 

          |         |        |         |         |               |         |       |        |        |       |       |      |        

 10131.460  1576.278     .794  1577.072    403.00   13.44    2.80  1579.88     .00    1.52    41.59    4.000   40.000  1.00   3  1.0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

    10.601    .0058                                         .0289      .31      .79    2.79    1.28    .014       .00  1.00  BOX     

          |         |        |         |         |               |         |       |        |        |       |       |      |        

 10142.060  1576.340     .757  1577.097    403.00   14.09    3.08  1580.18     .00    1.52    41.51    4.000   40.000  1.00   3  1.0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

 TRANS STR   .0238                                          .0344      .03     .76    2.99             .014       .00  1.00  BOX     

          |         |        |         |         |               |         |       |        |        |       |       |      |        

 10142.900  1576.360     .621  1576.981    403.00   14.74    3.37  1580.36     .00    1.38    44.00    4.500   44.000   .00   0   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

      .100    .1005                                         .0377      .00      .62    3.30     .46    .014       .00   .00  RECTANG 

          |         |        |         |         |               |         |       |        |        |       |       |      |        

 10143.000  1576.370     .622  1576.992    403.00   14.73    3.37  1580.36     .00    1.38    44.00    4.500   44.000   .00   0   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

 TRANS STR   .0278                                          .0200     2.17     .62    3.29             .014       .00   .00  RECTANG 

          |         |        |         |         |               |         |       |        |        |       |       |      |        

 10251.380  1579.380    2.506  1581.886    403.00    8.04    1.00  1582.89     .00    2.51    25.02    4.420   15.000  2.00   0   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

    23.677    .0020                                         .0023      .05     2.51    1.00    2.64    .014       .00  2.00  TRAP    

          |         |        |         |         |               |         |       |        |        |       |       |      |        

 10275.060  1579.427    2.603  1582.031    403.00    7.66     .91  1582.94     .00    2.51    25.41    4.420   15.000  2.00   0   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

   102.306    .0020                                         .0021      .21     2.60     .94    2.64    .014       .00  2.00  TRAP    

          |         |        |         |         |               |         |       |        |        |       |       |      |        

 10377.360  1579.633    2.637  1582.270    403.00    7.54     .88  1583.15     .00    2.51    25.55    4.420   15.000  2.00   0   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

   222.639    .0020                                         .0020      .45     2.64     .92    2.64    .014       .00  2.00  TRAP    

          |         |        |         |         |               |         |       |        |        |       |       |      |        

 10600.000  1580.080    2.637  1582.717    403.00    7.54     .88  1583.60     .00    2.51    25.55    4.420   15.000  2.00   0   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

   151.856    .0020                                         .0020      .30     2.64     .92    2.64    .014       .00  2.00  TRAP    

          |         |        |         |         |               |         |       |        |        |       |       |      |        

 10751.860  1580.382    2.644  1583.026    403.00    7.51     .88  1583.90     .00    2.51    25.58    4.420   15.000  2.00   0   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

   416.434    .0020                                         .0020      .83     2.64     .91    2.64    .014       .00  2.00  TRAP    
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                                Program Package Serial Number: 7172                                      

                                                    WATER SURFACE PROFILE LISTING                    Date: 3- 2-2020  Time: 6:34:20 

                          UnionHills_Channel                                                         

                                                                                                     

                                                                                                     

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

          | Invert  |  Depth |  Water  |    Q    |  Vel     Vel  |  Energy | Super |Critical|Flow Top|Height/|Base Wt|      |No Wth 

  Station |  Elev   |  (FT)  |  Elev   |  (CFS)  | (FPS)    Head |  Grd.El.|  Elev | Depth  | Width  |Dia.-FT|or I.D.|  ZL  |Prs/Pip 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-    -| 

  L/Elem  |Ch Slope |        |         |         |         SF Ave|    HF   |SE Dpth|Froude N|Norm Dp |  "N"  | X-Fall|  ZR  |Type Ch 

 *********|*********|********|*********|*********|*******|*******|*********|*******|********|********|*******|*******|***** |******* 

          |         |        |         |         |               |         |       |        |        |       |       |      |        

 11168.290  1581.210    2.644  1583.854    403.00    7.51     .88  1584.73     .00    2.51    25.58    4.420   15.000  2.00   0   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

          |         |        |         |         |               |         |       |        |        |       |       |      |        

 11168.290  1581.210    3.375  1584.585    403.00   14.29    3.17  1587.76     .00    4.05     4.68    5.000     .000   .00   2   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

    60.710    .0104                                         .0091      .56     3.38    1.03    3.26    .013       .00   .00  PIPE    

          |         |        |         |         |               |         |       |        |        |       |       |      |        

 11229.000  1581.840    3.449  1585.289    403.00   13.95    3.02  1588.31     .00    4.05     4.63    5.000     .000   .00   2   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

 JUNCT STR   .1000                                          .0085      .01    3.45     .98             .013       .00   .00  PIPE    

          |         |        |         |         |               |         |       |        |        |       |       |      |        

 11230.010  1581.940    3.560  1585.500    403.00   13.47    2.82  1588.32     .00    4.05     4.53    5.000     .000   .00   2   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

    38.223    .0097                                         .0079      .30     3.56     .92    3.34    .013       .00   .00  PIPE    

          |         |        |         |         |               |         |       |        |        |       |       |      |        

 11268.230  1582.311    3.678  1585.990    403.00   13.01    2.63  1588.62     .00    4.05     4.41    5.000     .000   .00   2   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

    24.879    .0097                                         .0072      .18     3.68     .87    3.34    .013       .00   .00  PIPE    

          |         |        |         |         |               |         |       |        |        |       |       |      |        

 11293.110  1582.553    3.854  1586.407    403.00   12.41    2.39  1588.80     .00    4.05     4.20    5.000     .000   .00   2   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       

     6.889    .0097                                         .0064      .04     3.85     .79    3.34    .013       .00   .00  PIPE    

          |         |        |         |         |               |         |       |        |        |       |       |      |        

 11300.000  1582.620    4.049  1586.669    403.00   11.83    2.17  1588.84     .00    4.05     3.92    5.000     .000   .00   2   .0 

         -|-       -|-      -|-       -|-       -|-     -|-     -|-       -|-     -|-      -|-      -|-     -|-     -|-     |-       



Worksheet for Station 9997.76

Project Description

Manning 
Formula

Friction Method

Normal DepthSolve For

Input Data

ft/ft0.009Channel Slope

cfs403.00Discharge

Section Definitions

Elevation
(ft)

Station
(ft)

1,580.140+00.00

1,580.080+02.14

1,579.970+04.16

1,579.270+14.14

1,578.970+18.16

1,578.470+26.14

1,578.160+28.14

1,577.780+30.14

1,576.160+38.14

1,575.790+40.14

1,575.520+42.14

1,575.080+54.14

1,575.080+62.12

1,575.050+64.14

1,575.140+66.14

1,576.570+76.12

1,576.930+78.12

1,578.710+86.14

1,579.270+88.14

1,579.170+94.14

1,578.880+96.14

1,578.840+98.14

1,578.861+00.14

1,578.901+01.85

Roughness Segment Definitions

Roughness CoefficientEnding StationStart Station

0.035(0+26.14, 1,578.47)(0+00.00, 1,580.14)

0.030(0+88.14, 1,579.27)(0+26.14, 1,578.47)

0.035(1+01.85, 1,578.90)(0+88.14, 1,579.27)

Options

Pavlovskii's 
Method

Current Roughness Weighted 
Method

Pavlovskii's 
Method

Open Channel Weighting 
Method
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FlowMaster
[10.02.00.01]

Bentley Systems, Inc.  Haestad Methods Solution  
CenterUnionHills-9997.76.fm8



Worksheet for Station 9997.76

Options

Pavlovskii's 
Method

Closed Channel Weighting 
Method

Results

ft2.09Normal Depth

1,575.1 to 
1,580.1 ft

Elevation Range

ft²68.1Flow Area

ft46.1Wetted Perimeter

ft1.48Hydraulic Radius

ft45.75Top Width

ft2.09Normal Depth

ft1.92Critical Depth

ft/ft0.012Critical Slope

ft/s5.92Velocity

ft0.55Velocity Head

ft2.63Specific Energy

0.856Froude Number

SubcriticalFlow Type

GVF Input Data

ft0.00Downstream Depth

ft0.0Length

0Number Of Steps

GVF Output Data

ft0.00Upstream Depth

N/AProfile Description

ft0.00Profile Headloss

ft/sInfinityDownstream Velocity

ft/sInfinityUpstream Velocity

ft2.09Normal Depth

ft1.92Critical Depth

ft/ft0.009Channel Slope

ft/ft0.012Critical Slope
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FlowMaster
[10.02.00.01]
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XPSWMM Model Results for 
Proposed Union Hills Channel



Flowrates: Flowlines defined in image below. 

Alternatvie Line 2 Line 3 Line 4 Line 5 
Base 94 103 106 100 
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Appendix L: As-builts 

  



 

 

 

 

 

EXHIBITS 

Exhibit 1: Soil Data 

Exhibit 2: Land Use 

Exhibit 3:  Sub-basin Flow Paths 

Exhibit 4:  Developed Conditions Peak Discharge Exhibit 
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APPENDIX F – TY LIN INTERNATIONAL HEC-1 SCHEMATIC PHASE 1 
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EXHIBIT 1 – VICINITY MAP
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EXHIBIT 3 – EXISTING DRAINAGE MAP  
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EXHIBIT 4 – PROPOSED DRAINAGE MAP 
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EXHIBIT 5 – CATCH BASIN INLET MAP 
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