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ENGINEERING CERTIFICATION 
 
 
 

This report and drainage plan for the Phase Ill drainage design of Canyon Vista 

Subdivision was prepared by me (or under my direct supervision) in accordance with the 

provisions of the "Drainage Planning Submittal Requirements" of Coconino County and other 

regulations of the Coconino County Flood Control District.  I understand that Coconino 

County does not, and will not, assume liability for the drainage facilities designed by others. 

 
 
 
 
 

 
SIGNATURE: ---------------­ 

Luke Sefton, Registered Professional Engineer 

 
 
 

State of ARIZONA No: 37322 
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DEVELOPER CERTIFICATION 
 
 
 
 

William Heyer hereby certifies that the drainage facilities for Canyon Vista Subdivision 

shall be constructed according to the design presented in this report. 

I understand that the City of Sedona do not, and will not, assume liability for the drainage 

facilities designed and/or certified by my engineer, and that the City of Sedona review 

drainage plans pursuant to the Arizona Revised Statues, Chapter 21, Article 1, 48-3601 to 

48-3628; but cannot, on behalf of Canyon Vista Subdivision, guarantee that final drainage 

design review will absolve William Heyer and/or their successors and/or assigns of future 

liability for improper design. I further understand that approval of the Final Plat does not 

imply approval of my engineer's drainage design. 

 
 
 
 
 

 
SIGNATURE: ---------------­ 

William Heyer 

 

mailto:info@sefengco.com
http://www.seftonengineeringcompany.com/


Sefton Engineering Consultants  Canyon Vista Subdivision Project # 140505 
 

     40 Stutz Bearcat Dr., Sedona, Arizona 86336 ~Phone: (928) 202-3999 
Email: info@sefengco.com ~ www.SeftonEngineeringCompany.com 

                                                              with office in Sedona, Camp Verde & Colorado                                   Page 1 

I. GENERAL LOCATION AND DESCRIPTION 
 
A. LOCATION 
 
Canyon Vista Subdivision is located within the City of Sedona, Coconino County, 
Arizona.  More specifically described as Assessor’s Parcel Number 401-20-027G: 
NW ¼ of the NE ¼ Section 18, Township 17 North, Range 6 East, and Gila & Salt 
River Base & Meridian.  The property is located to the north of Brewer Road along 
Denise Lane.  The property can be accessed from Brewer Road.   
 

1. Project Owner/Developer: CV DEVELOMPMENT Sedona, Inc 
    5018 Shoal Creek Blvd 
    Austin, Texas 78756 
 

2. Streets and Roadway: Private roadways (Proposed on-site) 
 

3. Major Drainage Ways and Facilities:   
 

No major drainage way lies within the property.  Two major drainage ways 
lie within a half mile of the property.  Oak Creek Floodplain is located half 
mile south of the property and Soldier Wash Floodplain is located half mile 
east of the property.  Two unnamed washes are identified as Profile 3100 
and Profile 3150 in the City of Sedona Flood Plain Management Study 
prepared by the United States Department of Agriculture Soil Conservation 
Service (Exhibit B).  The wash identified as Profile 3100 lies just north of the 
property boundary and flows in a west to east direction to Soldier Wash.  The 
wash identified as Profile 3150 flows in a west to east direction through the 
south end of the property to Oak Creek Wash. The washes identified above 
are tributaries to Oak Creek. 
 
A flood status report shows this property being out of any floodplain area 
(Map 04025C1460 F, September 03, 2010) (See Exhibit A). 

  
Les Springs Subdivision lies to the northwest of the property with Coconino 
National Forest to the west and north of the property.  Surrounding zoning is 
National Forest (NF) to the west, Planned Residential Development (PRD) 
to the northwest, Single Family Residential (RS-18b) to the north and Single 
Family Residential (RS-10b) to the east and south.   

 
B. DESCRIPTION OF PROPERTY 
 
The proposed development of Canyon Vista Subdivision encompasses 5.71 acres 
of land.  The site has an existing primitive road named Denise Lane that runs 
through the property from Brewer Road.  The project area consists of approximately 
50 percent vegetative cover consisting of mesquite, brush and grass.  The general 
area consists of a SCS D type soil which consists of nearly level to very steep, well-
drained soils that are only 8 to 20 inches deep over basal, permeability is slow. 
There are no irrigation ditches or canals on this site.  The site is situated at the base 
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of a large ridge which extends along the north and west property boundary with two 
drainage channels running in a west to east direction through the project area.  The 
drainage channel on the south end of the property can be identified as Profile 3150 
in the City of Sedona Flood Plain Management Study.  The area has a high 10 to 
15 percent slope, with some 100% slopes in some areas, which declines in a 
northwest to southeast direction.   The site is currently zoned as Single Family 
Residential (RS-10b). 

 
II. DRAINAGE BASINS AND SUB-BASINS   

 
A. MAJOR BASIN DESCRIPTION 
 
The City of Sedona Flood Plain Management Study dated May 1994 was 
referenced and used in this report. 

 
The proposed Canyon Vista Subdivision development will be situated among two 
major drainage basins as shown in the City of Sedona Floodplain Management 
Study, 1994.  The major drainage basins are identified as Profile 3100 and Profile 
3150 (See Exhibit B).  The 0.47 acres located on the northwest corner of the 
proposed development area, Sub-Basin 3A (See Exhibit D) will be considered as a 
portion of drainage basin Profile 3100.  The remaining 5.24 acres of the proposed 
development will be considered as a portion of drainage basin Profile 3150.  
Drainage basins Profile 3100 and Profile 3150 typically drain in a west to east 
direction consisting of sheet flow and shallow channel flow.  

 
There are no irrigation facilities within the project area.  The soil type is SCS type 
D and soil texture classification is moderately fine texture to sandy texture.  No 
detention basins are currently located on-site.   
  
B. SUB-BASIN DESCRIPTION 
 
The two major drainage basins were sub-divided into on-site and off-site basins to 
further determine the impact of development on the surrounding areas (See Exhibit 
D). 

 
1. On-site Basin: 

 
Four sub-basins were delineated within the boundaries of the proposed 
development.  The sub-basins are identified as sub-basins 3A, 4A, 5A and 
6A.  Sub-Basin 3A is a portion of the drainage area of Profile 3100.  Drainage 
in Sub-Basin 3A will typically consist of sheet flow in a southwest to north 
direction.  Sub-Basins 4A, 5A and 6A are portions of the drainage area for 
Profile 3150.  Drainage in Sub-Basin 4A will consist of sheet flow to localized 
shallow channel flow which flows in a west to east direction from the western 
property boundary to the eastern property boundary.  Drainage in Sub-Basin 
5A will consist of sheet flow to localized shallow channel flow which flows in 
a west to east direction from the western property boundary to the southern 
property boundary.  Drainage in Sub-Basin 6A will also consist of sheet flow 
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to localized shallow channel flow which flows in a north to south direction 
within the proposed development area.  

 
2. Off-site Basin: 

 
Two sub-basins were delineated beyond the proposed development area in 
order to determine the off-site drainage basins which contribute to the on-
site basins.  Sub-Basin 1A is a portion of the drainage area of Profile 3150.  
Drainage in Sub-Basin 1A is predominately channel flow in a west to east 
direction entering the proposed development area on the western property 
boundary and continuing to flow through the site.  The defined drainage 
network of Sub-Basin 1A encompasses portion of the undeveloped area of 
the Coconino National Forest.  Sub-Basin 2A is also a portion of the drainage 
area of Profile 3150.  Drainage in Sub-Basin 2A consists of sheet flow in a 
west to east direction entering the proposed development area on the 
western property boundary and continuing to flow through the site.   
 

 Table 1 addresses the physical properties of the Sub-Basins delineated for this 
drainage study (See Pre-Development Map, Exhibit D). 
 

             Table 1 – Pre-Development Basin Characteristics 

Basin 

Designation Area 

Channel 

Length 

Elevation 

Delta Slope 

  (mi2) (mi) (ft) (ft/mi) 

1A 0.0322 0.42 600 1429 

2A 0.0017 0.05 60 1200 

3A 0.0007 0.03 25 833 

4A 0.0039 0.07 65 929 

5A 0.0021 0.04 17 425 

6A 0.0026 0.09 75 832 

  
 
III. DRAINAGE DESIGN CRITERIA 

 
A. DEVELOPMENT CRITERIA AND CONSTRAINTS 
 
The development of Canyon Vista Subdivision is within the study area of the 
“Floodplain Management Study of City of Sedona, Main Report” dated May 1994 
and  the “City of Sedona Stormwater Master Plan, Volume-1 Main Report” dated 
March 2005.  Development within the proposed project area therefore is 
constrained in that the natural drainage patterns and networks should not be 
significantly altered or post-development discharge conditions should not increase 
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beyond pre-development discharge conditions. 
 

B. HYDROLOGIC CRITERIA AND RESULTS 
 

1. Design Rainfall 
 

Information was gathered from the National Oceanic and Atmospheric 
Administration’s (NOAA) National Weather Service website for the 2 year 
and 100 year return periods for the 6 hour and 24 hour storm durations.  
These values were then used to develop the Intensity-Duration-Frequency 
curves and the Intensity-Duration-Depth table according to the procedures 
outlined in Chapter 1 Rainfall of the Highway Drainage Design Manual.  
Results and excerpts can be found in Exhibit C of this report.  The following 
data from the NOAA National Weather Service website was used to 
determine the design rainfall. 

 
   Table 2 Data from the National Weather Service 

Determine Rainfall Depths from the isopluvial maps  

(Exhibit C) 

2yr, 6hr P2,6'  1.28 100yr, 6hr P100,6' 2.91 

2yr, 24hr P2,24' 2.10 100yr,24hr P100,24' 4.53 
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Using the values from the National Weather Service the following table was 
developed which was then used to create an Intensity-Duration-Frequency 
curve.  The values in the table were then imported and used in the 
HydraFlow Hydrographs 2020 modeling program to conduct a hydrologic 
analysis of the area. 

 
 
Table 3 Intensity-Duration-Frequency Chart 

Rainfall Intensity, in Inches/Hour  

Duration 

Frequency, in Years 

2yr 5yr 10yr 25yr 50yr 100yr  

5-min 2.95 3.90 4.54 5.45 6.16 6.86  

10-min 2.22 2.96 3.46 4.17 4.71 5.26  

15-min 1.80 2.46 2.91 3.53 4.02 4.50  

20-min 1.49 2.05 2.43 2.96 3.37 3.77  

30-min 1.19 1.65 1.96 2.39 2.72 3.05  

40-min 1.04 1.44 1.72 2.10 2.39 2.69  

1-hour 0.72 1.02 1.21 1.49 1.70 1.91  

2-hour 0.46 0.62 0.73 0.89 1.01 1.12  

3-hour 0.35 0.46 0.54 0.65 0.74 0.83  

6-hour 0.21 0.28 0.32 0.39 0.44 0.49  

12-hour 0.14 0.18 0.21 0.25 0.28 0.31  

24-hour 0.09 0.11 0.13 0.15 0.17 0.19  

 
2. Runoff Method (Exhibit C) 

 
a. The Runoff Method is a continuation of the Rational Method with 

watershed areas less than the 160-acre limit and was conducted as 
outlined in Chapter 2 Rational Method of the Highway Drainage Design 
Manual. 

 
b. The Rational Method is based on the equation Q=CIA (Exhibit C, 

equation 2-1) where Q is the peak flow in cubic feet per second, C is the 
runoff coefficient, i is the average rainfall intensity in inches per hour and 
A is the contributing drainage area in acres. 

 
c. The intensity in the Rational Method equation is the average rainfall 
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intensity for rainfall of a selected return period for a rainfall duration that 
is equal to the time of concentration.  Minimum rainfall duration of 10 
minutes was used if the calculated Time of Concentration was less than 
10 minutes. 

 
d. The Time of Concentration was determined by using the equation of 

Tc=11.4*L0.5 *Kb 0.52 *S-0.31*i-0.38 (Exhibit C, equation 2-2) where L is the 
length of the longest flow path in miles, Kb is the resistance coefficient, S 
is the slope of the longest flow path in feet per mile and i is the average 
rainfall intensity in inches per hour.  The Resistance Coefficient (Kb) for 
the undeveloped site was foothills (0.10), and for the developed site, was 
paved and buildings with undeveloped land (0.03) (Exhibit C, Table 2-1).  
The following table contains the results for the determination of Time of 
Concentration for the 100-year return period.  Additional results and 
calculations can be found in Exhibit C within this report. 

 
Table 4 Pre-Development Time of Concentrations 

Basin 

Designation 

Time of 

Concentration 

  (hrs) 

1A 0.17 

2A 0.17 

3A 0.17 

4A 0.17 

5A 0.17 

6A 0.17 

 
                            Table 5 Post-Development Time of Concentrations 

Basin 

Designation 

Time of 

Concentration 

  (hrs) 

1A 0.17 

2A 0.17 

3A 0.17 

4A 0.17 

5A 0.17 

6A 0.17 
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e. For the pre-development condition sub-basins 1A through 5A are 

undeveloped with 50% vegetative cover and SCS Type-D soil therefore 
a Rational “C” Coefficient of 0.45 was determined using Figure 2-5 in 
Exhibit C.  Sub-basin 6A was partially developed with 20% impervious 
surfaces therefore a Rational “C” Coefficient of 0.62 was determined 
using Figure 2-3 in Exhibit C.  For the post-development condition sub-
basins 3A through 6A are developed with 50% impervious surfaces 
therefore a Rational “C” Coefficient of 0.70 was determined using Figure 
2-3 in Exhibit C. 

 
f. HydraFlow Hydrographs 2004 modeling program based on the Rational 

Method was used to determine peak flows for on-site and off-site basins 
for the 2-year, 5-year, 10-year, 25-year, 50-year and 100-year return 
periods in the pre-development and post-development conditions.  The 
results and computations can be found in Exhibit F. 

 
 
 

3. Detention calculation method (Exhibit F) 
 

HydraFlow Hydrographs 2004 was used for the calculation of the detention 
ponds.  The detention pond found on the northeast portion of the property 
was designed to accept a drainage area of 3.62 acres [Drainage Sub-Basin 
2A (off-site) and 4A (on-site)] which has a runoff discharge volume of 7,120 
cubic feet according to the results for Hydrograph 28 of the Post-
Development with Detention model in Exhibit F.  The northeast detention 
basin has a total depth of 4 feet with a maximum storage area of 5,152 cubic 
feet which includes a 1 foot freeboard.  The following table was taken from 
the Pond Report in the Post-Development with Detention model in Exhibit F. 
 
Table 6 Stage/Storage Table for North Detention Basin 

Stage  Elevation Contour Area Incr. Storage Total Storage  

 (feet) (feet) (sqft) (cuft) (cuft) 

0 4249 515 0 0 

1 4250 869 692 692 

2 4251 1261 1065 1758 

3 4252 1690 1476 3233 

4 4253 2147 1919 5152 

 
The detention pond found on the southwest  portion of the property as 
designed to accept a drainage area of 20.6 acres (Drainage Sub-Basin 1A 
(off-site)] which has a runoff discharge volume of 19,822 cubic feet according 
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to the results for Hydrograph 26 of the Post-Development with Detention 
model in Exhibit F.  The southwest detention basin has a total depth of 4 feet 
with a maximum storage area of 11,230 cubic feet which includes a 1 foot 
freeboard.  The following table was taken from the Pond Report in the Post-
Development with Detention model in Exhibit F. 
 
Table 7 Stage/Storage Table for South Detention Basin 

Stage  Elevation Contour Area Incr. Storage Total Storage  

 (feet) (feet) (sqft) (cuft) (cuft) 

0 4261 1893 0 0 

1 4262 2325 2109 2109 

2 4263 2788 2557 4665 

3 4264 3276 3032 7697 

4 4265 3790 3533 11230 

 
4. Storm Recurrence Intervals 

 
Results are presented for the 2, 5, 10, 25, 50 and 100-year events 

 
5. Other Hydrologic Criteria / Methods 

 
No additional hydrologic criteria / methods are requested or anticipated. 
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6. Hydrologic Results 
 

Using HydraFlow Hydrographs 2020 hydrologic modeling program the first 
model created was to establish the pre-development drainage of all off-site 
and on-site sub-basins affecting the project area.  The following table 
summarizes the results of the pre-development model in Exhibit F.  

 
Table 8 Pre-Development Discharges 

 
 

  

PRE-DEVELOPMENT DISHARGES  (cfs) 

Design 

Pt. 

2-yr 

Peak 

5-yr 

Peak 

10-yr 

Peak 

25-yr 

Peak 

50-yr 

Peak 

100-yr 

Peak 

1A 21.85 29.52 34.57 41.89 47.47 53.10 

2A 1.17 1.58 1.85 2.24 2.53 2.84 

3A 0.50 0.67 0.79 0.96 1.08 1.21 

4A 2.67 3.61 4.23 5.13 5.81 6.50 

5A 1.42 1.92 2.25 2.73 3.09 3.45 

6A 2.41 3.26 3.81 4.62 5.24 5.86 

1 21.85 29.52 34.57 41.89 47.47 53.10 

2 1.17 1.58 1.85 2.24 2.53 2.84 

3 23.27 31.44 36.82 44.62 50.55 56.55 

4 3.84 5.19 6.07 7.36 8.34 9.33 

5 6.25 8.44 9.89 11.99 13.58 15.19 
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The second model created was to establish the post-development drainage 
which takes into account the development of the project area but no drainage 
mitigation is established.  The following table summarizes the results of the 
post-development model in Exhibit F. 
 
Table 9 Post-Development Discharges-no mitigation 

POST-DEVELOPMENT DISHARGES (cfs) 

Design 

Pt. 

2-yr 

Peak 

5-yr 

Peak 

10-yr 

Peak 

25-yr 

Peak 

50-yr 

Peak 

100-yr 

Peak 

1A 21.85 29.52 34.57 41.89 47.47 53.10 

2A 1.17 1.58 1.85 2.24 2.53 2.84 

3A 0.78 1.05 1.23 1.49 1.68 1.88 

4A 4.16 5.62 6.58 7.97 9.03 10.10 

5A 2.21 2.99 3.50 4.24 4.80 5.37 

6A 2.72 3.68 4.31 5.22 5.91 6.62 

1 21.85 29.52 34.57 41.89 47.47 53.10 

2 1.17 1.58 1.85 2.24 2.53 2.84 

3 24.06 32.50 38.07 46.13 52.27 58.47 

4 5.32 7.19 8.42 10.21 11.57 12.94 

5 8.05 10.87 12.73 15.43 17.48 19.56 
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The third model created was to establish the post-development drainage 
with the establishment of a drainage network that will mitigate the runoff 
discharges.  The following table summarizes the results of the post-
development with detention model in Exhibit F. 

 
Table 10 Post-Development with Detention Implementation 

POST-DEVELOPMENT w/ DETENTION DISHARGES (cfs) 

Design 

Pt. 

2-yr 

Peak 

5-yr 

Peak 

10-yr 

Peak 

25-yr 

Peak 

50-yr 

Peak 

100-yr 

Peak 

1A 21.85 29.52 34.57 41.89 47.47 53.10 

2A 1.17 1.58 1.85 2.24 2.53 2.84 

3A 0.78 1.05 1.23 1.49 1.68 1.88 

4A 4.16 5.62 6.58 7.97 9.03 10.10 

5A 2.21 2.99 3.50 4.24 4.80 5.37 

6A 2.72 3.68 4.31 5.22 5.91 6.62 

1 21.85 29.52 34.57 41.89 47.47 53.10 

2 1.17 1.58 1.85 2.24 2.53 2.84 

3 20.59 27.91 32.27 37.48 41.58 45.62 

4 3.53 4.39 4.84 5.41 5.82 6.18 

5 5.84 7.45 8.48 9.92 10.90 11.88 

 
The increase in runoff from the Pre-Development to the Post-Development 
is due to the development of the project area.   The decrease in runoff 
between Post-Development and Post-Development with Detention is due to 
the implementation of a detention basin that mitigates the off-site and on-site 
drainage areas.   
 
The increase in runoff from Sub-Basin 3A was not significant enough to 
require mitigation.  The increase of 0.67 cubic feet per second is effective 
over a 0.47 acre area and is considered overland sheet flow therefore the 
increase is not concentrated to one specific point.  The increase in runoff will 
have no significant impact to the surrounding areas or drainage ways. 

 
C. HYDRAULIC CRITERIA 
 

The procedure and design criteria outlined in Yavapai County Drainage 
Manual Chapter 6 and Chapter 8 was followed when performing hydraulic 
analysis.  HydraFlow Express was also used in sizing and designing culverts 
and channels used in this project.  No additional hydrologic criteria/methods 
are requested or anticipated. 

mailto:info@sefengco.com
http://www.seftonengineeringcompany.com/


Sefton Engineering Consultants  Canyon Vista Subdivision Project # 140505 
 

     40 Stutz Bearcat Dr., Sedona, Arizona 86336 ~Phone: (928) 202-3999 
Email: info@sefengco.com ~ www.SeftonEngineeringCompany.com 

                                                              with office in Sedona, Camp Verde & Colorado                                   Page 12 

 
IV. DRAINAGE FACILITY DESIGN 

 
A. GENERAL CONCEPT 
 

1. The development of Canyon Vista Subdivision increased the overall runoff 
as shown when comparing the Post-development discharges (Table 9) to 
the Pre-development discharges (Table 8).  To reduce the Post-
development discharges two detention basins will be implemented into the 
development of the site to reduce the overall runoff discharges below the 
Pre-development levels. 

 
2. To reduce the impact of development on overall runoff peak discharges the 

Pre-development drainage patterns will typically be followed with little 
modifications.  Areas of development that obstruct the pre-development 
drainage patterns will be modified with a drainage structure that returns the 
runoff discharge to a pre-development condition. 

 
3. The following tables and figures were included in this report for further 

clarification and summarization of data. 
 

a. Table 1:  Summarizes the physical characteristics of each sub-basin 
delineated for this project. 

 
b. Table 2: Shows the point rainfall depth-duration-frequency values for 

the watershed that encompasses the project site. 
 

c. Table 3: Shows the intensity-duration-frequency values for the 
watershed that encompasses the project site. 

 
d. Table 4: Shows the calculated Time of Concentrations for the Pre-

development sub-basins. 
 

e. Table 5: Shows the calculated Time of Concentrations for the Post-
development sub-basins. 

 
f. Table 6: Shows the incremental stage/storage values for the north 

detention basin. 
 

g. Table 7: Shows the incremental stage/storage values for the south 
detention basin. 

 
h. Table 8:  Shows the calculated Pre-development peak discharge for the 

required storm recurrence intervals for each sub-basin and concentration 
point. 

 
i. Table 9: Shows the calculated Post-development peak discharges for 

the required storm recurrence intervals for each sub-basin and 
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concentration point. 
 

j. Table 10: Shows the calculated Post-development with Detention 
Implementation peak discharges for the required storm recurrence 
intervals for each sub-basin and concentration point. 

 
4. The method for managing storm water quality during the construction phase 

will be addressed on the Storm Water Pollution Prevention Plan (SWPPP) 
to be included in the subdivision’s construction plans.  The plan will call for 
straw bale silt barriers to be placed on-site in accordance with the SWPPP.  
The contractor will be instructed to clean up all silt barriers and basins at the 
time of final cleanup to ensure that all intended grading as shown on the plan 
is met.   

 
B. SPECIFIC DETAILS 
 

1. Design Point 1, Q100= 53.10 cfs:  The 100-year peak discharge from off-site 
sub-basin 1A entering on-site sub-basin 5A on the western property 
boundary.  The peak discharge will be routed through a detention basin to 
reduce the peak discharge. 

 
Design Point 2, Q100= 2.84 cfs:  The 100-year peak discharge from off-site 
sub-basin 2A entering on-site sub-basin 4A on the western property 
boundary.  The peak discharge will be routed through an 18-inch diameter 
corrugated metal pipe located beneath Denise Lane and continue through 
Sub-Basin 4A. 

 
Design Point 3, Q100= 45.62 cfs:  The 100-year peak discharge leaving on-
site sub-basin 5A on the south property boundary into a pre-existing channel. 
 
Design Point 4, Q100= 6.18 cfs:  The 100-year peak discharge leaving on-site 
sub-basin 4A on the east property boundary into a pre-existing channel. 
 
Design Point 5, Q100= 11.88 cfs:  The 100-year peak discharge entering an 
existing 36-inch diameter corrugated metal pipe beneath Brewer Road 
southeast of the project site. 

 
2. To reduce the post-development peak discharges from Sub-Basin 4A to a 

level below or equal to the pre-development peak discharges a detention 
basin with a storage volume of 5,152 cubic feet will be constructed on the 
north portion of the project area.  The total depth of the basin will be 4 feet 
which includes a 1 foot freeboard.  The detention basin will have a maximum 
2:1 side slopes which will be lined with D50= 6” aggregate rock.  The outlet 
structure will be a 14.3% slope, 12-inch diameter corrugated metal pipe.  In 
addition an emergency spillway will be installed which will be 10-feet long 
and 1’ deep at a base elevation of 4252.0 feet. 

 
3. To reduce the post-development peak discharges from Sub-Basin 5A to a 
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level below or equal to the pre-development peak discharges a detention 
basin with a storage volume of 11,230 cubic feet will be constructed on the 
south portion of the project area.  The total depth of the basin will be 4 feet 
which includes a 1 foot freeboard.  The detention basin will have a maximum 
2:1 side slopes which will be lined with D50= 6” aggregate rock.  The outlet 
structure will be two 24-inch diameter corrugated metal pipes at 6.3% slope.  
In addition, an emergency spillway will be installed which will be 10-feet long 
by 1-foot deep at a base elevation of 4264.0 feet. 

 
4. The detention basin in Lot 1 & 2 will have a maximum water surface elevation 

of 4263.87 feet therefore a minimum finished floor elevation of 4264.87 feet 
will be required for the building in Lot 1 & 2.  The detention basin in Lot 6 will 
have a maximum water surface elevation of 4252.17 feet therefore a 
minimum finished floor elevation of 4253.17 feet will be required for the 
building in Lot 6. 

 
V. CONCLUSIONS 

 
It is the engineer’s opinion that the site be constructed as proposed.  The plan will 
satisfy the conditions for design while maintaining cost effective, low maintenance 
drainage facilities.  The facilities will mitigate any anticipated increases related to 
the development.  The project complies with Coconino County and the City of 
Sedona criteria. 
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