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1. INTRODUCTION
1.1.  Purpose

This Preliminary Drainage Design Report has been prepared for an existing 16.0 acre
commercial development located at 19722 Leupp Road in Coconino County, Arizona
(see Figure 1 for Project Vicinity Map and Figure 2 for Location Map). The analyses
contained herein was prepared through a contract to provide engineering services for
development of the southern portion of the property into the PAINTED DESERT
REGIONAL FOOD HUB hereafter known as Food Hub. Preliminary Plans calls for
the addition of commercial buildings, parking, guess quarters, a public garden,
greenhouse, and other entities for food distribution to local families. The purpose of
this report is to provide a narrative and a summary of the final hydrologic and hydraulic

analysis and final drainage structures.
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FIGURE-1: Project Vicinity Map
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1.2. Background
The proposed Food Hub project is located in the southwest quarter of Section 11,
Township 22 North, Range 10 East of the Gila & Salt River Meridian, Town of Payson,
Arizona. This development is privately owned. The property south of project is owned
by the Sate of Arizona. See Figure 2 for the Project Location Map.

FIGURE 2: Project Location Map
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1.3.

Objective

The overall objective of this report is to provide an engineering analysis to support
proposed drainage improvements for the Food Hub in accordance with the Coconino
County Drainage Design Criteria. Improvements will ensure that post development
peak discharges do not exceed the pre-development peak discharges for the 2-, 10-, and
100-year peak rainfall events.

2. DRAINAGE BASIN CHARACTERISTICS

2.1.

2.2

2.3.

FOOF HUB

Mapping
The drainage basins were delineated using new Topographic Mapping information

prepared by Aerial Mapping Company of Phoenix, 17=100’, 1° C.1., 2018.

Watershed Boundaries

The on-site watersheds consist of three drainage basins. The two northern basins were
split according to the soil’s classifications. These northern basins drain into the
southern basin which is where the future Food Hub will be located. (see Exhibit A —
Existing Conditions Drainage Map). Outfall of the southern basin is at the southern

boundary onto State Land.

Basin Characteristics
A. Overland Slopes

Average overland slopes across the site are less than 1.0%.

B. Vegetation

Vegetative cover is sparse and consists mainly of brush and cactus.

Cs Soils
According to the USDA National Soil Survey®, the Food Hub project site is
made up of two soils classifications, 69-Wupatki-Waukoki, very cindery loams
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and 24-LOMAKI-Nalaki, very cindery loams. Refer to Appendix “A” for
excerpts from the survey that defines the soil texture of the Food Hub project
site as cindery loam and in Hydrologic Soil Group (HSG) B, C, and D.

D. Development
The current southern drainage basin consists of commercial buildings, a
residential structure, and various other impervious areas. Future development
of this project, will consist of additional buildings. The parking and walkways
will not be paved and will not add to the existing rainfall runoff.

3. HYDROLOGIC ANALYSIS

3.1 Methodology
Because the drainage area does not exceed 160 acres, the Rational Method was used to
determine the 2-, 10-, and 100-year peak flows. The methods used to determine
modeling parameters are in accordance with the Arizona Department of Transportation

Highway Drainage Manual® guidelines (herein referred to as the ADOT Manual).

The Rational Method equation is:
Q=CIA
Where: Q is the peak discharge in cfs
C is the Rational Method runoff coefficient
I is the rainfall intensity in in/hour

A is the drainage basin area in Acres

3.1.1 Rational Method Runoff Coefficient (C)
To determine the existing conditions “C” factors for each of the northern
drainage basins, Figure 2-5 of the ADOT Manual was referenced. For Basin
Al with soils type 69 and HSG’s of B & D with 10% vegetation, the “C”
factors are C2=0.20, C10=0.34, and C100=0.55. For Basin A2 with soil type 24,
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3.1.2
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10% vegetation and HSG’s of C & B, the “C” values are C2=0.20, C10=0.34,
and C100=0.50. (see Figures 2-5 in Appendix “B”).

Existing conditions “C” values for the southern drainage basin was
determined by referencing Figure 2-3 of the ADOT Manual for developed
watersheds. With closed polylines and added areas, the total impervious area
(25,000 s.f.) in the southern basin was determined, divided by the total area
(163,000 s.f.) of the southern basin and found to be 15% imperious. “C”
factors from Figure 2-3 resulted in C2=0.28, C10=0.50, and C100=0.62. (see
Figures 2-3 in Appendix “B”).

Future Conditions of the site will add an impervious area (10,000 s.f.) to the
existing impervious area (25,000 s.f.) totaling 35,000 s.f. divided by the total
area (163,000 s.f.) resulting in an impervious area of 21%. Referencing
Figure 2-3, the future conditions “C” coefficients are C2 = 0.34, Ci0 = 0.55,
and Cjoo = 0.67. Refer to Appendix “B” that included the ADOT Manual
Figures 2-5 and 2-3. The parking lot and walkways will not be paved and

will not contribute to the impervious area.

Rainfall Intensity (I)

The rainfall intensity (I) used in the Rational Method is dependent on the
Time of Concentration (Tc) and interpolation with the IDF (Intensity-
Duration-Frequency) Curve for the Food Hub area. The IDF curves for the 2,
10, and 100-year storm events was determined by first referencing the NOAA
Altas 14 Volume 1, Version 5 and finding the rainfall for the site in inches.
These values were then multiplied by 60 seconds and when divided by the
storm duration to find the value in in/hr. resulting in Figure 3.1, IDF Curve for
the Food Hub, Leupp, AZ (see Appendix B). The T¢ for the three Food Hub
drainage basins was determined using the Rational Method Tc Calculator.

Copies of the Calculator for each of the basins are included in Appendix “B”
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and show rainfall intensities (I) for the Rational Method 2-, 10-, and 100-year
rainfall events.

3.1.3 Drainage Basin Area (A)
Areas for the Food Hub drainage basins are shown on Exhibit “A” and Exhibit
SLBSQ.

3.2 Hydrologic Analysis Results
The results of the existing and future conditions Rational Method calculations (see

Appendix “C”) are summarized in Tables 3.1.

Table 3.1: Foof Hub
Rational Method Peak Discharge from Rainfall Events
T 2-Year 10-Year 100-Year
Basin ID Area Discharge Discharge Discharge
(Ac) (cfs) (cfs) (cfs)
Existing Conditions
Basin Al 6.98 1.95 7.62 22.26
Basin A2 5.38 1.24 4.02 13,72
Basin A3 3.74 1.47 5.24 13.45
Total - 4.66 16.88 49.43
Futured Conditions
Basin Bl 6.98 1.95 7.62 22.26
Basin B2 5.38 1.24 4.02 13.72
Basin B3 3.74 1.78 5.76 14.54
Totsl - 4.97 17.41 50.52
Increased Rainfall Runoff
Basin AB1 6.98 0.00 0.00 0.00
Basin AB2 5.38 0.00 0.00 0.00
Basin AB3 3.74 0.31 0.52 1.08
FOOF HUB Page 6 2/28/2019
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4.0 CONCLUSION

Table 3.1 illustrates under future conditions, the increased discharges from the Food Hub
development will be minimal and because there are no residential structures immediately
south of the property at the drainage outfall, no flooding danger is present. Therefore, we
are asking for a variance to the retention/detention requirements for development of

the Painted Desert Regional Food Hub.

5.0 REFERENCES
1 Coconino County Drainage Design Criteria, Coconino County Public Works
Department 5600 East Commerce Avenue, Flagstaff, AZ. January 2001.

2 USDA National Resources Conservation Services, Web Soil Survey, National
Cooperative Soil Survey.

3 Arizona Department of Transportation, Highway Drainage Manual — Hydrology,
March 1993.
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Map Unit Description: Wupatki-Wukoki very cindery loams, 0 to 15 percent slopes—Coconino START School
County Area, Arizona, Central Part

Coconino County Area, Arizona, Central Part

69—Wupatki-Wukoki very cindery loams, 0 to 15 percent
slopes

Map Unit Setting
National map unit symbol: 1rv5
Elevation: 5,000 to 6,100 feet
Mean annual precipitation: 8 to 14 inches
Mean annual air temperature: 52 to 55 degrees F
Frost-free period: 150 to 175 days
Farmiand classification: Not prime farmland

Map Unit Composition
Wupatki and similar soils: 60 percent
Wukoki and similar soils: 25 percent
Estimates are based on observations, descriptions, and transects of
the mapunit.

Description of Wupatki

Setting
Landform: Fan terraces
Landform position (two-dimensional): Summit
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Convex
Parent material: Alluvium and/or colluvium derived from pyroclastic
rock

Typical profile
H1 - 0 to 6 inches: very gravelly loam
H2 - 6 o 16 inches: very gravelly loam
H3 - 16 to 20 inches: indurated
H4 - 20 fo 60 inches: cinders

Properties and qualities

Slope: 0to 15 percent

Depth to restrictive feature: 8 to 20 inches to duripan

Natural drainage class: Well drained

Capacity of the most limiting layer to transmit water (Ksat): Very
low to moderately low (0.00 to 0.06 in/hr)

Depth to water table: More than 80 inches

Freguency of flooding: None

Frequency of ponding: None

Calcium carbonate, maximum in profile: 30 percent

Salinity, maximum in profile: Nonsaline to very slightly saline (0.0
to 2.0 mmhos/cm)

Available water storage in profile: Very low (about 1.3 inches)

Interpretive groups
Land capability classification (irrigated): None specified

uUsDA  Natural Resources Web Soil Survey 2/6/2019
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Map Unit Description: Wupatki-Wukoki very cindery loams, 0 to 15 percent slopes—Caconino START School
County Area, Arizona, Central Part

Land capability classification (nonirrigated): 6s
—%‘}Hydrofogic Soil Group: D
Ecological site: Cinder Hills 10-14" p.z. (Provisional)
(RO35XA102AZ)
Hydric soil rating: No

Description of Wukoki

Sefting
Landform: Fan terraces
Landform position (two-dimensional): Summit
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Convex
Parent material: Alluvium and/or colluvium derived from pyroclastic
rock

Typical profile
H1 - 0 to 10 inches: very gravelly loam
H2 - 10 to 18 inches: very gravelly loam
H3 - 18 to 60 inches: cinders

Properties and qualities

Slope: 0 to 15 percent

Depth to restrictive feature: More than 80 inches

Natural drainage class: Somewhat excessively drained

Capacity of the most limiting layer to transmit water (Ksat):
Moderately high to high (0.60 to 2.00 in/hr)

Depth to water table: More than 80 inches

Freqguency of flooding: None

Frequency of ponding: None

Calcium carbonate, maximum in profife: 10 percent

Salinity, maximum in profile: Nonsaline to very slightly saline (0.0
to 2.0 mmhos/cm)

Available water storage in profile: Very low (about 2.9 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 6s
=Hydrologic Soil Group: B
Ecological site: Cinder Hills 10-14" p.z. (Provisional)
(RO35XA102AZ)
Hydric soil rating: No

Data Source Information

Soil Survey Area: Coconino County Area, Arizona, Central Part
Survey Area Data: Version 12, Sep 19, 2018

usDa  Natural Resources Web Soil Survey 21612019
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Map Unit Description: Lomaki-Nalaki very cindery loams, 0 to 8 percent slopes—Coconino START School
County Area, Arizona, Central Part

Coconino County Area, Arizona, Central Part

24—Lomaki-Nalaki very cindery loams, 0 to 8 percent slopes

Map Unit Setting
National map unit symbol: 1rsl
Elevation: 4,800 to 5,900 feet
Mean annual precipitation: 8 to 14 inches
Mean annual air temperature: 52 to 55 degrees F
Frost-free period: 150 to 175 days
Farmiand classification: Not prime farmland

Map Unit Composition
Lomaki and similar soils: 60 percent
Nalaki and similar soils: 30 percent
Estimates are based on observations, descriptions, and transects of
the mapunit.

Description of Lomaki

Setting
Landform: Fan terraces
Landform position (fwo-dimensional): Summit
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Convex
Parent material: Alluvium derived from pyroclastic rock

Typical profile
H1 - 0to 3 inches: very gravelly loam
H2 - 3 to 24 inches: very gravelly loam
H3 - 24 to 60 inches: cinders

Properties and qualities

Slope: 0 to 8 percent

Depih to restrictive feature: More than 80 inches -

Natural drainage class: Somewhat excessively drained

Capacity of the most limiting layer to transmit water (Ksat):
Moderately high to high (0.60 to 2.00 in/hr)

Depth to water table: More than 80 inches

Frequency of flooding: None

Frequency of ponding: None

Calcium carbonate, maximum in profile: 10 percent

Salinity, maximum in profile: Nonsaline to very slightly saline (0.0
to 2.0 mmhos/cm)

Available water storage in profile: Low (about 3.1 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 6s
/\‘Hydmlogic Soil Group: B

usDa  Natural Resources Web Soil Survey 2/6/2019
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Map Unit Description: Lomaki-Nalaki very cindery loams, 0 to 8 percent slopes—Coconino
County Area, Arizona, Central Part

START School

Ecological site: Cinder Hills 10-14" p.z. (Provisional)
(RO35XA102AZ)
Hydric soif rating: No

Description of Nalaki

Setting
Landform: Fan terraces
Landform paosition (two-dimensional): Summit
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Convex
Parent material: Alluvium derived from pyroclastic rock

Typical profile
H1-0to 10 inches: very gravelly loam
H2 - 10 to 21 inches: extremely gravelly loam
H3 - 21 to 27 inches: indurated
H4 - 27 to 60 inches: cinders

Properties and qualities

Siope: 0 to 8 percent

Depth to restrictive feature: 20 to 40 inches to duripan

Natural drainage class: Well drained

Capacity of the most limiting layer to transmit water (Ksat): Very
low to moderately low (0.00 to 0.06 in/hr)

Depth to water table: More than 80 inches

Frequency of flooding: None

Frequency of ponding: None

Calcium carbonate, maximum in profile: 25 percent

Salinity, maximum in profile: Nonsaline to very slightly saline (0.0
to 2.0 mmhos/cm)

Available water storage in profile: Very low (about 1.5 inches)

interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 6s

\iéuwg_o_@ Soil Group: C
” Ecological site: Cinder Hills 10-14" p.z. (Provisional)

{RO35XA102AZ)
Hydric soil rating: No

Data Source Information

Soil Survey Area: Coconino County Area, Arizona, Central Part
Survey Area Data: Version 12, Sep 19, 2018
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Soil Map—Coconino Gounty Area, Arizona, Central Part START School

Map Unit Legend
Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

24 Lomaki-Nalaki very cindery 17.6 35.7%
loams, 0 to 8 percent slopes

67 Wukoki-Rock outcrop complex, 3.5 71%
5 to 25 percent slopes

69 Wupatki-Wukoki very cindery 28.2 57.2%
loams, 0 to 15 percent
slopes

Totals for Area of Interest 49.4 100.0%

usbA  Natural Resources Web Soil Survey 2/6/2019
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NOAA Atlas 14, Volume 1, Version 5
Location name: Flagstaff, Arizona,

USA*

Latitude: 35.3028°, Longitude:

-111.295°

Elevation: 5591.84 ft**
* source: ESRI Maps
** source: USGS

®
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PF tabular

|

PDS-based point precipitation frequency estimates with 90% confidence intervals (in inches}‘

i | Average recurrence interval (years) i
Duration :
1 I 2 | 5 | 10 25 50 100 200 500 1000
Sailn 0.173 0.224 0.304 ] 0.373 0.473 0.558 0.653 0.756 0.908 1.03
(0.149-0.202)/(0.193-0.261)|/(0.263-0.354)||(0.319-0.433)||(0.401-0.549)/(0.468-0.647) {(0.538-0.758)//(0.612-0.880)|/(0.719-1.07)||(0.803-1.22)
10-min 0.264 0.341 0.463 0.568 0.721 0.850 0.994 1.15 1.38 1.58
" (0.227-0.307),/(0.295-0.397))/(0.401-0.540)|{(0.486-0.660)||(0.611-0.835)|(0.712-0.985)|| (0.819-1.15) || (0.932-1.34) || (1.09-1.62) || (1.22-1.86)
15-min 0.327 0.423 0.574 0.704 0.893 1.05 1.23 1.43 1.71 1.95
(0.282-0.382)([(0.365-0.493) |(0.496-0.669)|/(0.603-0.818)|| (0.757-1.03) || (0.883-1.22) | (1.01-1.43) || (1.16-1.66) || (1.36-2.01) || (1.52-2.31)
30-min 0.441 0.569 0.773 0.947 1.20 1.42 1.66 1.92 231 2.63
(0.380-0.514)({(0.492-0.664) |(0.669-0.901)|| (0.812-1.10) || (1.02-1.39) || (1.19-1.64) | (1.37-1.93) || (1.56-2.24) || (1.83-2.71) || (2.04-3.11)
60-min 0.545 0.705 i 0.957 117 1.49 1.76 2.05 2.38 2.86 3.26
(0.470-0.636)|(0.609-0.821)|| (0.828-1.12) || (1.00-1.36) || (1.26-1.73) | (1.47-2.03) j| (1.69-2.38) || (1.93-2.77) || (2.26-3.35) || (2.53-3.85)
2-8ir 0.649 0.823 {l 1.09 1.32 1.66 1.95 2.27 2.62 3.14 3.57
(0.572-0.748)||(0.722-0.948)|{ (0.957-1.26) || (1.15-1.51) || (1.43-1.90) || (1.65-2.23) || (1.80-2.60) || (2.15-3.01) || (2.51-3.63) || {2.80-4.16)
3he 0.696 0.880 1.14 1.36 1.69 1.96 2.27 2.64 3.17 3.61
(0.619-0.796)|{ (0.781-1.01) || (1.01-1.30) || (1.20-1.55) || (1.47-1.91) || (1.69-2.25) || (1.93-2.62) {| (2.18-3.04) || (2.55-3.66) || (2.84-4.20)
6-hr 0.804 1.00 1.26 1.48 1.80 207 E 2.36 2.68 3:.18 3.65
(0.723-0.900)|| (0.900-1.12) || (1.13-1.41) || (1.32-1.65) || (1.59-2.01) || (1.81-2.31) || (2.04-2.64) || (2.28-3.07) || (2.64-3.70) || (2.93-4.24)
12-hr 0.950 1.18 1.45 1.67 1.98 2.21 2.46 2,73 .21 3.68
(0.860-1.06) || (1.06-1.31) || (1.31-1.61) || (1.51-1.85) || (1.77-2.19) || (1.97-2.45) || (2.17-2.73) || (2.38-3.10) || (2.69-3.74) || (2.96-4.28)
24-hr 1.1 1.38 1.71 1.98 234 2.63 293 3.23 3.64 3.96
(1.01-1.23) || (1.25-1.53) || (1.55-1.89) || (1.79-2.18) || (2.11-2.58) || (2.36-2.89) || (2.61-3.22) || (2.87-3.56) || (3.20-4.02) |{ (3.46-4.38)
2.da 1.26 1.56 1.92 2.21 2.60 2.91 3.22 3.54 3.96 4.28
ol (1.15-1.39) || (1.43-1.72) || (1.75-2.12) || (2.02-2.43) || (2.36-2.85) || (2.64-3.19) || (2.91-3.53) || (3.17-3.89) || (3.52-4.36) || (3.79-4.73)
3-da 1.34 1.67 2.05 2.36 2.79 3.13 3.48 3.84 4.32 4.70
v (1.23-1.48) || (1.52-1.83) || (1.88-2.25) || (2.16-2.59) || (2.54-3.06) || (2.84-3.43) || (3.15-3.81) || (3.45-4.21) || (3.85-4.76) || (4.15-5.19)
4-da 1.43 177 2.18 2,52 2.99 3.36 3.74 4.14 4.69 5.12
¥ (1.31-1.57) || (1.62-1.94) || (2.00-2.39) || (2.30-2.75) || (2.72-3.26) || (3.05-3.66) || (3.39-4.09) || (3.72-4.54) || (4.17-5.15) || (4.51-5.64)
7-da 1.67 2.06 2.52 2.89 3.41 3.81 4.22 4.65 5.22 5.66
Y (1.54-1.82) || (1.90-2.24) || (2.33-2.73) || (2.67-3.13) || (3.14-3.68) || (3.49-4.12) || (3.86-4.57) || (4.22-5.04) || (4.71-5.68) || (5.07-6.18)
foda 1.86 2.30 2.79 3.18 3.69 4.08 4.47 4.86 5.38 5.76
y (1.71-2.02) || (2.11-2.50) || (2.57-3.03) || (2.92-3.44) || (3.39-3.99) || (3.74-4.41) || (4.09-4.84) || (4.42-5.26) || (4.87-5.83) || (5.19-6.26)
20-da 2.42 2.99 3.58 4.03 4.61 5.02 5.41 5.78 6.23 6.53
Y (2.23-2.63) || (2.76-3.25) || (3.31-3.89) || (3.72-4.37) || (4.25-4.99) || (4.62-5.43) || (4.98-5.86) || (5.31-6.26) || (5.71-6.75) || (5.98-7.10)
30-da 293 3.60 4.30 4.81 5.46 5.92 6.35 6.75 7.22 7.54
Y (2.70-3.18) || (3.32-3.92) || (3.96-4.66) || (4.44-5.21) || (5.03-5.90) || (5.45-6.39) || (5.84-6.87) || (6.19-7.31) || (6.61-7.83) || (6.89-8.19)
45-da 3.51 4.32 5.16 5.79 6.59 7.15 7.68 8.16 8.73 9.09
y (3.23-3.83) || (3.97-4.72) || (4.75-5.62) || (5.33-6.30) || (6.07-7.15) || (6.58-7.75) || (7.06-8.32) || (7.49-8.84) || (8.01-9.45) || (8.35-9.85)
60-da 4.05 4.98 5.90 6.58 7.42 8.00 8.53 9.01 9.54 9.87
y (3.73-4.42) || (4.58-5.43) || (5.44-6.42) | (6.06-7.15) || (6.83-8.05) || (7.37-8.67) || (7.85-9.24) | (8.29-9.75) || (8.79-10.3) || (9.11-10.7)
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
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Rational Method Tc Calculator

USER INPUTS

START SCHOOL

Project 18-11

Drainage Basin A1

Recurrence 2jyear
1 hour depth 0.71}inches
Tc 10}minutes
L 0.154|mile
Kb 0.1 {Refer to Table 2-1)
S 57 {feet/mile
I 2.04linches/hour  (Rainfall intensity from Figure 3.1 for 10 Minutes)
i 1.40 (Rainfall Intensity from Figure 3.1, if greater than 10 Minutes)
= 0.5 %, 0.52 1312038
e
Tc 20.4 minutes *If less than 10 minutes use 10 minute intensity
- 1.40 inches/hour  Per ADOT Draiange Criteria Figure 3.1*
USER INPUTS
Recurrence 10]year
1 hour depth 1.62}inches
Tc 10jminutes
L 0.154 | mile
Kb 0.1 (Refer to Table 2-1)
S 57 |feet/mile
£ 3.42finches/hour  (Rainfall Intensity from Figure 3.1 for 10 Minutes)
yi 2.80 (Rainfall Intensity from Figure 3.1, if greater than 10 Minutes)
h-c=1 1.4L05K,052§031;038 ]
O
Te 15.7 minutes *If less than 10 minutes use 10 minute intensity
byg= 2.80 inches/hour  Per ADOT Draiange Criteria Figure 3.1*

USER INPUTS

Recurrence 100}year
1 hour depth 2.62}inches

Tc 10}minutes
L 0.154|mile

Kb 0.1
S 57 |feet/mile
I 5.94}inches/hour
T 5.80§

Tc 11.9 minutes

l1po= 5.80 inches/hour

(Refer to Table 2-1)

(Rainfall Intensity from Figure 3.1 for 10 Minutes)
(Rainfall intensity from Figure 3.1, if greater than 10 Minutes)

[Te=11.4L°3Ky° 5280317038 |

*If less than 10 minutes use 10 minute intensity
Per ADOT Draiange Criteria Figure 3.1*

RAINFALL INTENSITY SUMMARY:

b= 1.40
b 2.80
ligo= 5.80

inches/hour
inches/hour
inches/hour




Rational Method Tc¢ Calculator

START SCHOOL
Project 18-11
Drainage Basin A2
Recurrence 2|year
1 hour depth 0.71finches
Tc 10]minutes
L 0.151|mile
Kb 0.1 (Refer to Table 2-1)
S 38jfeet/mile
7 2.04}inches/hour  (Rainfall Intensity from Figure 3.1 for 10 Minutes)
7 1.15 (Rainfall Intensity from Figure 3.1, if greater than 10 Minutes)
rrc.__] 1.410-5K,0-52§-031;-038
Te 24.6 minutes *If less than 10 minutes use 10 minute intensity
I 1.15 inches/hour  Per ADOT Draiange Criteria Figure 3.1*
Recurrence 10jyear
1 hour depth 1.62}inches
Tc 10| minutes
L 0.151|mile
Kb () (Refer to Table 2-1)
S 38|feet/mile
7 3.42{inches/hour (Rainfall Intensity from Figure 3.1 for 10 Minutes)
4 2.20 (Rainfall Intensity from Figure 3.1, if greater than 10 Minutes)
h-‘=l 1.4105,052¢-0.31;038 l
Tc 19.3 minutes *If less than 10 minutes use 10 minute intensity
lio= 2.20 inches/hour  Per ADOT Draiange Criteria Figure 3.1*
USER INPUTS
Recurrence 100]year
1 hour depth 2.62}inches
Tc 10}minutes
L 0.151|mile
Kb 0.1 (Refer to Table 2-1)
S 38|feet/mile
74 5.94|inches/hour  (Rainfall Intensity from Figure 3.1 for 10 Minutes)
d 5.10 (Rainfall Intensity from Figure 3.1, if greater than 10 Minutes)
h’*e=] 1 _4L0.5Kb&52.si-031i-0‘38 l
Te 14.0 minutes *If less than 10 minutes use 10 minute intensity
bioo= 5.10 inches/hour  Per ADOT Draiange Criteria Figure 3.1*

RAINFALL INTENSITY SUMMARY:

Io= 1.15
b= 2.20
lioo= 5.10

inches/hour
inches/hour
inches/hour




Rational Method Tc Calculator

START SCHOOL
Project 18-11
Drainage Basin A3
Recurrence 2jyear
1 hour depth 0.71}inches
Tc 10| minutes
L 0.104mite
Kb 0.1 (Refer to Table 2-1)
S 31jfeet/mile
7 2.04linches/hour  (Rainfall Intensity from Figure 3.1 for 10 Minutes)
b 1.40 (Rainfall Intensity from Figure 3.1, if greater than 10 Minutes)
e 0.5 g7, 0.52 313038
[t et
Tc 20.2 minutes *If less than 10 minutes use 10 minute intensity
I 1.40 inches/hour  Per ADOT Draiange Criteria Figure 3.1*
Recurrence 10|vear
1 hour depth 1.62{inches
Tc 10} minutes
L 0.104]mile
Kb 0.1 (Refer to Table 2-1)
S 31}feet/mile
z 3.42finches/hour  (Rainfall Intensity from Figure 3.1 for 10 Minutes)
I 2.80 (Rainfall Intensity from Figure 3.1, if greater than 10 Minutes)
Ecr"] 1.4L05K,;052§031;038 I

Tc 15.5 minutes “If less than 10 minutes use 10 minute intensity
lyo= 2.80 inches/hour  Per ADOT Draiange Criteria Figure 3.1*
USER INPUTS
Recurrence 100{year
1 hour depth 2.62}inches
Tc 10}minutes
L 0.104|mile
Kb 0.1 (Refer to Table 2-1)
S 31}feet/mile
4 5.94}inches/hour  (Rainfall Intensity from Figure 3.1 for 10 Minutes)
I 5.80 (Rainfall intensity from Figure 3.1, if greater than 10 Minutes)
IT:=1 1.4L05K,0528-0317038 l
Te 11.8 minutes *If less than 10 minutes use 10 minute intensity
l100= 5.80 inches/hour  Per ADOT Draiange Criteria Figure 3.1*

RAINFALL INTENSITY SUMMARY:

lo= 1.40 inches/hour
b= 2.80 inches/hour
lioo= 5.80 inches/hour




APPENDIX “C”

Rational Method Hydrology Data
for

Existing and Future Conditions



START SCHOOL

Project Number 18-11
Existing Conditions
Drainage Basin Al
Rational Method Q=CIA Rational "C" Cofficient
Drainage Basin 303,946 s.f. 2year 10 year 100 year
Native (Siol Type 69) 0.20 0.39 0.55 (Figure 2.5)

A= 698 Acres

Rainfall Intensity (I) 12= 140 in/hr Refer to Rational Method Te¢ Calculator
I110=2.80 in/hr
[100= 5.80 in/hr

Rainfall Runoff
Q2= 020*%140*6.98=  1.95 cfs
Q10= 039*280*6.98=  7.62 cfs
Q100= 055*580*6.98= 22.26 cfs
Drainage Basin A2
Rational Method Q=CIA Rational "C" Cofficient
Drainage Basin 234,342 s.f. 2year 10 year 100 year
Native (Soil Type 24) 0.20 0.34 0.50 (Figure 2.5)
A= 538 Acres
Rainfall Intensity (I) 2= 1.15 in/hr Refer to Rational Method Tc Calculator
1M0= 220 in/hr
[100= 5.10 in/hr
Rainfall Runoff
Q2= 020*1.15%538=  1.24 cfs
Q10= 034*220%538=  4.02 cfs
Q100= 0.50*5.10 *5.38= 13,72 cfs
Drainage Basin A3
Rational Method Q=CIA Rational "C" Cofficient
Drainage Basin 162,965 s.f. 2year 10 year 100 year
Developed (15% Impervious) 0.28 0.50 0.62 (Figure 2.3)
A= 374 Acres
Rainfall Intensity (I) 2= 140 in/hr Refer to Rational Method Tc Calculator
o= 2380 in/hr
1100= 5.80 in/hr
Rainfall Runoff

Q2= 028%140*3.74= 147 cfs
Q10= 0.50*2.80*3.74= 524 cfs
Q100= 0.62*5.80*3.74= 13.45 cfs




START SCHOOL
Project Number 18-11
Post Developed Conditions

SAME AS EXISTING CONDITIONS

Q1= 1.95 cfs
Q10= 7.62 cfs
Q100 = 22.26 cfs

Drainage Basin Bl

SAME AS EXISTING CONDITIONS

Drainage Basin B2

Q2= 1.24 cfs
Q10= 4.02 cfs
Q100 = 13.72 efs
Drainage Basin B3
Rational Method Q=CIA Rational "C" Cofficient
Drainage Basin 162,965 s.f. 2 year 10 year 100 year
Developed (21% Impervious) 0.34 0.55 0.67 (Figure 2.3)
A= 3.74 Acres
Rainfall Intensity (I) 2= 140 in/hr  Refer to Rational Method Tc¢ Calculator

110= 280 in/hr
1100= 580 in/hr

Rainfall Runoff

Q2= 034*140*3.74= 1.78 cfs

Ql10= 0.55*280*3.74= 5.76 cfs

Q100= 0.67*5.80*3.74= 14.54 cfs

Increase in Rainfall Runoff Q2= 0.31 cfs
Ql10= 0.52 cfs

_Q100= 1.08 cfs




EXHIBITS

e A — Existing Conditions Drainage Map
e B - Developed Conditions Drainage
Map



DRAINAGE BASIN A2

SOIL TYPE 24 (SEE REPORT)
BASIN AREA = 5.38 ACRES

Q2 = 124 cfs
Qw = 4.02 cfs
Qo = 13.72 cfs

DRAINAGE BASIN A1
SOIL TYPE 69 (SEE REPORT)
BASIN AREA - 6.98 ACRES
Q2 = 1.95 cfs
Qw = 7.62 cfs
Quwo = 22.26 cfs

DRAINAGE BASIN A3

DEVELOPED AREA W/15% IMPERVIOUS

BASIN AREA = 3.74 ACRES
Q2 1 147 cfs

Quo = 5.24 cfs

Q100 = 13.45 cfs

25,000 S.F. IMPERVIOUS/163,000 S.F.
TOTAL AREA : 15% IMPERVIOUS AREA

STATE LAND

-

: ——
EXISTING CONDITIONS - -
Q2 2466 cfs __ —

Qw 3168 cfs
“Qo = 40.43 cfs

Y ol o ‘../

DATE

Exhibit A
——

Verde

Group
PLLC

1109 North McLane Road
Payson, Arizona 85541

Ralph Bossert P.E. R.L.S.
(928) 978-4345
Dan Fitzpatrick P.E.
(928) 595-2816

PAINTED DESERT REGIONAL FOOD HUB

COCONINO COUNTY, ARIZONA

J08 NO. 18-11
DESIGNED BY: vE
DRAWN BY: VE
CHECKED BY: DCF
APPROVED BY: DCF

DATE: 02/28/19

EXHIBIT "A”
EXISTING CONDITIONS
DRAINAGE MAP

SCAE LoRIZ: 1"= 60"
CONT. INTERVAL = 1'

-

1 2




v
/j DRAINAGE BASIN B1
AR
@3 Q2 s 1.95 cfs
P Qw s 7.62 cfs
3 Qwo = 22.26 cfs
)
i
J J
| 3 [
=+ ~
(/ (1, 3
* o L
\,ﬁ = . S o N\ B
- = - - x : it N\ ~ i $
- Vi :\ﬁ ) N\ Sl J
/ = / - | S N hé;a q }, \ }f
- | 5 N #
- o ™ I A N v
FE L "\ ,f/ DRAN / @3 S V777 AvpED MPERVIOUS AREAS
- | * T r Ny D o
-~ N = = / Y == g
A & A Q3 5535-/ N J ) ) DRAINAGE BASIN B3
" IN A~ b \ DEVELOPED AREA W/21% IMPERVIOUS
7 o /A Y \ f BASIN AREA : 3.74 ACRES
8 iy Bl ] r ] Q2 = 178 ofs
| e o~ |/ g \, & J Qo = 5,76 ofs
’ r N %Y | i [ e O ) r A\AY 9 i Qw0 = 14.54 cfs
: f N L w_ L r/*/ N f /
{ o~ \ ' (\ o T AR~ . 10,000 S.F. ADDED IMPERVIOUS
¢ E P A £ 1N g PLUS 25,000 SF. EXISTING
) \ o) S s s ) / %= IMPERVIOUS DIVIDED BY 163,000 S.F.
\ e =
- \ \, ) E > TOTAL AREA : 21% IMPERVIOUS.
B by Ry 7 P £
b ( W, 7 - 3 =
3 J . §r\j \;ﬂ {
J ) - *\ e / - /
— / +\ S T ‘! ‘ g Pl A [ ="
/ : p J \
// o/ ] | 5= 4 r( INCREASED RAINFALL RUNOFF UNDER
oy 5 S DEVELOPED CONDITIONS
- o +\ 7\ ” de) Qz = 0.31 cfs
: / AN SN ¥ 2 MR
: J . s Z )/ 100 § cfs
) / / \ o) o B a8
| - o N o e {
DRAINAGE BASIN B2 ‘, ( ) S0 Y 7
| I P 7 = A o
Q2 = 1.24 cfs B [ - ege
Qu = 4.02 cfs : p - \ - /% &e
Qw0 = 13.72 cfs r < \ \
| \\ bﬁ N =
| it o 0—-\’\ @
| \ b \¢” \fae o
/ i V) \ U N\
i i / 7 A8 Ny, -1 Ly
l! = / i’ &\_k_ g ‘1|'"/ j—___\\ k e N
| . o~ o F oY /\_\
e b ( e e T N ] BENND
" —~ X = —-._1:—,_":'.7-‘ = \ Y =T
\ ¢ | s e L
\ R — DEVELOPED CONDITIONS
g P 3 J - Q2 = 4.97 ofs
2 —— —_— ——— -Qu 7 17.41 ofs
! Q 50.52 cfs
STATE LAND e =
NO REVISIONS DATE BY | CHK. 408 No. 1811 SCALE:  LoRIZ: 1"= 60'
Verde ;109 Nuz{: HcLunaaﬁngd DESIGNED BY: VE Ex‘.“BlT "B" CONT. INTERVAL = 1’
E 2’27:3'50,21“ P.E. RLS. PA'NTED DESERT REGIONAL FOOD HUB DA iz x DEVELOPED CONDITIONS i
Q’O\p (928) 978-4345 CHECKED BY: DCF E XB
g Dgf ENspaliich PE. COCONINO COUNTY, ARIZONA APPROVED B: oo DRAINAGE MAP SHEET RO, | OF:
it 8 DATE: 02/28/19 2 2




