APPENDIX A

DESIGN CRITERIA AND CALCULATIONS



Table 1

Wastewater Design Criteria
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MISSION: CLIENT SERVICE®
CIVIL ENGINEERS * HYDROLOGISTS * LAND SURVEYORS * CONSTRUCTION MANAGERS MANAGERS

TABLE 1 - WASTEWATER DESIGN CRITERIA

Project: AED North Project Number: 184938
Location: Prescott, Arizona Project Engineer: Charles Witt, E.I.T.
References: City of Prescott General Engineering Standards,
2016
RESIDENTIAL WASTEWATER DEMANDS
LAND USE AVERAGE DAILY DEMAND (ADD) POPULATION DENSITY UNIT DAILY WASTEWATER DEMAND NOTES
VALUE UNITS
Single Family Residential 80 GPD 2.29 | Persons/Dwelling Unit 183 | GPD/DU 4
NON-RESIDENTIAL WASTEWATER DEMANDS
LAND USE AVERAGE DAILY DEMAND (ADD) NOTES
VALUE UNITS
School, Staff and Office 20 GPD/Person -
Elementary, Add 15 GPD/Student -
Middle and High, Add 20 GPD/Student -
With Gym & Showers, Add 5 GPD/Student -
With Cafeteria, Add 3 GPD/Student -
Recreational Vehicle, with no water 75 GPD/Vehicle R
and sewer connections Space
Recreational Vehicle, wlith water and 100 GPD/Vehicle ;
sewer connections Space
Office Building 20 GPD/Employee |This criterion was used for the Mini Storage.
Municipal (Fire/Police Station) 45 GPD/Employee -
City of Prescott Criterion for Industrial Facilities is 35 GPD/Employee, however water
. " uses can vary depending on the type of industrial facility. The exact industrial use is
Industrial Facility 1,200 GPD/Acre unknown at tr{is ti?ne, thgrefore 1,2%0 GPD/Acre was ut);Iized for this annexation
masterplan.
HYDRAULIC MODELING CRITERIA: RESIDENTIAL PEAK FLOW
Peak Flow = ADD x Dry Weather Peaking Factor (PF4) x Wet Weather Peaking Factor (PF,,)
Upstream Population Dry Weather Peaking Factor Wet Yg:?;:i:azza:fmg;)amor Notes
100 3.62 1.1
200 3.14 1.1
300 2.90 1.1
400 2.74 1.1
500 264 1.1 CITY OF PRESCOTT
600 2.56 1.1 GENERAL
700 2.50 1.1 ENGINEERING
800 2.46 1.1 STANDARDS,
900 2.42 11 SECTION 5.9.4 B,
1.000 238 11 Table 5-4, 2016
1,001 to 10,000 (6.330 x p*#") + 1.094 1.1
10,001 to 100,000 (6.177 x p°%%) + 1.128 1.1
More than 100,000 (4.500 x p*'7*) + 1.945 1.1
Mixed Use Development (>200) 3.0 1.1
HYDRAULIC MODELING CRITERIA: NON-RESIDENTIAL PEAKING FACTOR
. Peaking Factor = C(Qa\g) ™" Notes
Qayg, Average Flow (ft'/s) C M
0.012 < Quyq 1.78 0.16 5
0.120 < Quyq 1.79 0.15 5
1.20 < Q,g< 35.0 1.76 0.05 5
HYDRAULIC MODELING CRITERIA: HYDRAULICS
DESCRIPTION VALUE NOTES
Minimum Pipe Diameter (in) 8 2
Manning's "n" value 0.013 2
d/D for Sewer Pipes with Diameters less than 12 inches 0.50 3
d/D for Designing New Sewer Pipes 12 inches and Larger 0.75 3
d/D for Evaluating Existing Mains 0.90 3
Force Main Hazen-William's "C" coefficient 120 1

Z:\2018\184938\Project Support\Reports\Sewer BOD\Spreadsheets\4938-Master Sewer.xlsm



PIPE SIZE MEAN VELOCITY DESIGN SLOPE

) Minimum Full Flow] Maximum Peak .

(in) (ft/sec) Flow (ftlsec)e Minimum (%)

8 25 10.0 0.500

10 25 10.0 0.250

12 25 10.0 0.200

14 25 10.0 0.160

15 25 10.0 0.150

16 25 10.0 0.140

18 25 10.0 0.120

20 25 10.0 0.100

21 25 10.0 0.100

24 25 10.0 0.080

27 25 10.0 0.080

30 25 10.0 0.080

36 25 10.0 0.080
Force Mains 3.0 7.0 -

Notes:

1. Per City of Prescott General Engineering Standards, 2016

2.Per City of Prescott General Egineering Standards, Section 5.9.5., 2016.
3. Per City of Prescott General Egineering Standards, Section 5.5.4. Table 5-1, 2016.
4. The required density of 2.29 Persons/DU was provided by the City of Prescott during a meeting held January 15, 2019.
5. Per City of Prescott General Egineering Standards, Section 5.5.4. Table 5-3, 2016.

6. Where velocities exceed ten (10) feet per second (fps), the main shall be constrcuted of a pipe material that is abrasion resistant.
In no case shall velocities exceed fifteen (15 fps)

Z:\2018\184938\Project Support\Reports\Sewer BOD\Spreadsheets\4938-Master Sewer.xlsm



Table 2

Wastewater Demand Design Flows

By Parcel
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CIVIL ENGINEERS * HYDROLOGISTS * LAND SURVEYORS * CONSTRUCTION MANAGERS

TABLE 2 - WASTEWATER DEMAND DESIGN FLOWS BY PARCEL

Project: AED North Project Number: 184938
Location: Prescott, AZ
References: City of Prescott General Engineering Standards, 2016

ONSITE PRELIMINARY LAND USE AND DWELLING UNIT BREAKDOWN BY PARCEL

. . Non- Floor Area Total . )
... | Residential . ) } . . } Unit Daily Water Demand | Avg Day Flow [ Total Avg Day
PARCEL No. of DU's Acres Density Residential Land Use (SQ. FT.) Population Density or Acreage Population (GPD/DU, AC, or S.F.) (GPD) Flow (GPD)
Acres or Acreage
- - - 25 Municipal (Fire/Police| 14 599 - - 20 45 GPD/Employee| 900
Station)
R R R . 1 145 Building SF/ Student 650 28 GPD/Student 18,200
14.0 Middle School 94,000 - - 65 20 GPD/Person 1,300
A - - - 3.5 Open Space - - - - - - - 32,500
- - - 150 Mini-Storage 87,120 2 Persons/Acre of Storage| 5, 20  |GPD/Employee| 600
Facilities
- - - 23.0 RV Storage - 5 RV Parking Stalls/ Acre | 115 oo | SPIECE | 11500
B 369 128 2.9 Residential - 2.29 Persons/Dwelling Unit 845 183 GPD/DU 67,527 67,527
220 70 3.1 Residential - 2.29 Persons/Dwelling Unit 504 183 GPD/DU 40,260
c R R R 6.0 Elementary School? 61,000 122 Building SF/ Student 500 18 GPD/Student 9,000 50,560
- - 65 20 GPD/Person 1,300
- - - 9.0 Park - - - - - - -
D 129 42 3.1 - Residential - 2.29 Persons/Dwelling Unit 295 183 GPD/DU 23,607 23,607
E 133 44 3.0 - Residential - 2.29 Persons/Dwelling Unit 305 183 GPD/DU 24,339 24,339
F 134 49 2.7 - Residential - 2.29 Persons/Dwelling Unit 307 183 GPD/DU 24,522 24,522
G 161 58 2.8 - Residential - 2.29 Persons/Dwelling Unit 369 183 GPD/DU 29,463 29,463
H 84 29 2.9 - Residential - 2.29 Persons/Dwelling Unit 192 183 GPD/DU 15,372 15,372
| 75 28 2.7 - Residential - 2.29 Persons/Dwelling Unit 172 183 GPD/DU 13,725 13,725
; - - - 36.0 RV (40' X 60') i 5 RV Parking Stalls/ Acre |~ 180 100 GPg:}\;i:cle 18,000 18,000
- - - 16.0 Open Space/ROW - - - - - - - -
K (West of NOS) - - - 42.0 Industrial 365,000 - - 42 1,200 GPD/Acre 50,400 50,400
bt R R R Road Right-of-Way/ R ) ) ) ) R ) R
Right-of-Way 207.0 Open Space
AED North Total 1,305 448 374 617,120 3,819 350,015 350,015
Notes

1) Existing characteristics of the Granite Mountain Middle School and Prescott Mile High Middle School were utilized to determine an estimated size of the future middle school along with the projected students/staff. The average student to
teacher ratio was 20 students per teacher, which results in approximately 33 teachers. The assumption was that additional staff would increase the amount of teacher/staff to 65 people for the middle school.

2) Existing characteristics of Lincoln Elementary, Taylor Hicks Elementary, and Abia Judd Elementary Schools was utilized to determine an estimated size of the future elementary school along with the projected students/staff. The average
student to teacher ratio was 14.5 students per teacher, which results in approximately 35 teachers. The assumption was that additional staff would increase the amount of teacher/staff to 65 people for the elementary school.

3) Parcel J is already part of the City of Prescott, but the demand has been accounted for within the wastewater model.
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Table 3

Wastewater Model
Full Build-Out Condition



Table 4

Calculated Pipe Capacities
Full Build-Out Condition



APPENDIX B

ONSITE FORCE MAIN CALCULATIONS



Worksheet for Lift Station 1 - Force Main

Project Description

Friction Method Manning Formula

Solve For Pressure at 1

Input Data

Pressure 2 0.00 psi
Elevation 1 4992.00 ft
Elevation 2 5025.00 ft
Length 4347.00 ft
Roughness Coefficient 0.013
Diameter 6.00 in
Discharge 277.00 gal/min
Results

Pressure 1 37.11  psi
Headloss 52.59 ft
Energy Grade 1 5077.75 ft
Energy Grade 2 5025.15 ft
Hydraulic Grade 1 5077.59 ft
Hydraulic Grade 2 5025.00 ft
Flow Area 0.20 ft?
Wetted Perimeter 1.57 ft
Velocity 3.14 ft/s
Velocity Head 0.15 ft
Friction Slope 0.01210 ft/ft

Bentley Systems, Inc. Haestad Methods Sol@émtl&ecRtewMaster V8i (SELECTseries 1) [08.11.01.03]
2/4/2019 3:10:38 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1



Worksheet for Lift Station 2 - Force Main

Project Description

Friction Method Manning Formula

Solve For Pressure at 1

Input Data

Pressure 2 0.00 psi
Elevation 1 4900.00 ft
Elevation 2 4939.00 ft
Length 551.00 ft
Roughness Coefficient 0.013
Diameter 3.00 in
Discharge 71.00 gal/min
Results

Pressure 1 24.56 psi
Headloss 17.66 ft
Energy Grade 1 4956.82 ft
Energy Grade 2 4939.16 ft
Hydraulic Grade 1 4956.66 ft
Hydraulic Grade 2 4939.00 ft
Flow Area 0.05 ft?
Wetted Perimeter 0.79 ft
Velocity 3.22 ft/s
Velocity Head 0.16 ft
Friction Slope 0.03205 ft/ft

Bentley Systems, Inc. Haestad Methods Sol@émtl&ecRtewMaster V8i (SELECTseries 1) [08.11.01.03]
2/4/2019 3:44:20 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1



Worksheet for Lift Station 4 - Force Main

Project Description

Friction Method Manning Formula

Solve For Pressure at 1

Input Data

Pressure 2 0.00 psi
Elevation 1 4895.00 ft
Elevation 2 4932.00 ft
Length 1552.00 ft
Roughness Coefficient 0.013
Diameter 3.00 in
Discharge 103.00 gal/min
Results

Pressure 1 61.42 psi
Headloss 104.68 ft
Energy Grade 1 5037.02 ft
Energy Grade 2 4932.34 ft
Hydraulic Grade 1 5036.68 ft
Hydraulic Grade 2 4932.00 ft
Flow Area 0.05 ft?
Wetted Perimeter 0.79 ft
Velocity 4.68 ft/s
Velocity Head 0.34 ft
Friction Slope 0.06745 ft/ft

Bentley Systems, Inc. Haestad Methods Sol@émtl&ecRtewMaster V8i (SELECTseries 1) [08.11.01.03]
2/4/2019 3:44:40 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-1666 Page 1 of 1



APPENDIX C

AS-BUILTS AND WASTEWATER REPORT EXCERPTS



P

EXPIRES 06-30-2014

City of Prescott, Arizona
East Airport Regional Lift Station

BASIS OF DESIGN REPORT

FINAL
December 2011

The undersigned has approved this
document for and on behalf of

Carollo En iw

(‘ cﬂr""“m

In Association with

__Lyon Engineering, Inc.

4600 EAST WASHINGTON, SUITE 500

Civil Engineers and Land Surveyors

PHOENIX, ARIZONA 85034 . P. 602.263.9500 . F. 602.265.1422

pw//Carollo/Documents/Client/AZ/Prescott/8197A10 LS/Deliverables/Basis of Design/East Airport Regional Lift Station BOD
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Table 2.2 Lift Station Pumping Capacity — Intermediate Condition with GDE at
Buildout
East Airport Regional Lift Station
City of Prescott
Minimum Average Peak
Hourly Flow Rates Daily Flow Rates Hourly Flow Rates
Area (ADF/2) (ADF) (ADF X 3.50)
GDE 65 gpm 130 gpm 455 gpm
GDR 0 gpm 0 gpm 0 gpm
GDRH 0 gpm 0 gpm 0 gpm
CPA 0 gpm 0 gpm 0 gpm
Total 65 gpm 130 gpm 455 gpm

2.2.3 Ultimate Condition with Prescott Northeast WRF Not Being

Constructed

The Master Plan identified the ultimate need for 5.8 mgd (4,060 gpm) peak hour pumping
capacity at the LS comprising of buildout flows from GDE, GDR, GDRH, and CPA. The
GDE will reach its peak hourly buildout flow of approximately 455 gpm, the GDR will reach
its buildout peak hourly flow of 840 gpm, the GDRH will reach its peak hourly buildout flow
of 385 gpm, and the CPA will reach its peak hourly buildout flow of 2,380 gpm, for a total
peak hourly flow of 4,060 gpm. This scenario is based upon the Prescott Northeast WRF
not being constructed and all flows generated within that sub-basin being conveyed to the
AWREF for treatment (see Table 2.3).

Table 2.3 Lift Station Pumping Capacity — Ultimate Condition with Northeast

Plant Not Being Constructed

East Airport Regional Lift Station

City of Prescott

Minimum Average Peak
Hourly Flow Rates Daily Flow Rates Hourly Flow rates
Area (ADF/2) (ADF) (ADF X 3.50)

GDE 65 gpm 130 gpm 455 gpm
GDR 120 gpm 240 gpm 840 gpm
GDRH 55 gpm 110 gpm 385 gpm
CPA 340 gpm 680 gpm 2,380 gpm
Total 580 gpm 1,160 gpm 4,060 gpm

December 2011 - FINAL

pw:/iCarollo/Documents/Client/AZ/Prescott/8197A10 LS/Deliverables/Basis of Design/East Airport Regional Lift Station BOD (Final)
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APPENDIX D

GREEY|PICKETT LAND PLAN



EXHIBIT 1

VICINITY MAP



EXHIBIT 2

MASTER WASTEWATER EXHIBIT
FULL BUILD-OUT CONDITION



