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 1 Conceptual Master Wastewater Report 

  for AED North Master Planned Community 
WP# 184938 

1.0 INTRODUCTION 

 

1.1 General Background and Project Location 

AED North Master Planned Community (Site) is an approximate 1,656-acre project, with 

approximately 822 acres of developable land. Currently, 52 acres (Parcel J) are located 

within the city limits of Prescott. The remaining 770 acres of developable land is planned 

to be annexed into the City of Prescott. The Site is located east of the Prescott Regional 

Airport and north of the Highway 89A and Granite Dells Parkway interchange, and is 

located within Sections 17, 18, 19, 20, 29, 30, and 31, Township 15 North, Range 1 West, 

of the Gila and Salt River Meridian (refer to Exhibit 1 – Vicinity Map). 

 

The existing zoning for the Site is RCU-2A. The Site is planned to include a fire/police 

station, elementary school, middle school, mini-storage, RV storage, industrial, and 

residential land uses. This Conceptual Master Wastewater Report utilizes a land use plan, 

prepared by Greey|Pickett, dated June 27, 2018, as shown in Appendix D. 

 

This Conceptual Master Wastewater Report has been prepared in accordance with Wood, 

Patel & Associates, Inc.’s (Wood/Patel) understanding of the City of Prescott’s technical 

requirements for wastewater service, as applicable for the Site. 

 

1.2 Scope of the Conceptual Master Wastewater Report 

The purpose of this Conceptual Master Wastewater Report is to determine wastewater 

design flows, pipe sizes, and wastewater line locations, as required to service the 

proposed development at full build-out conditions.  The required infrastructure identified 

includes gravity and force main sewer lines, in addition to lift stations.  

 

A more-detailed analysis of the wastewater system for each parcel will need to be 

completed in order to finalize slopes of sewer pipes in locations where there are 

significant grade elevation differences. 

 

1.3 Full Build-out Condition 

The design criteria utilized to calculate wastewater design flows and determine required 

pipe sizes for the Site are based on projected full build-out conditions for the land use 

designations within the Site.  Refer to Exhibit 2 – Master Wastewater Exhibit, Full Build-

Out Condition. 
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2.0 DESIGN CRITERIA 

 

2.1 Wastewater System Criteria 

 The sewer design slopes provide minimum design velocities for the applicable 

required ratio of depth of flow to pipe diameter (d/D), per Section 5.5.4 Sewer 

System Model Analysis Table 5-1 – Design Criteria, per City of Prescott General 

Engineering Standards, 2016 (City standards). Sewer lines are designed to convey 

the peak dry-weather flow, plus 10% inflow and infiltration factor for new 

construction, such that the d/D ratio is less than or equal to 0.75 for proposed pipes 

12 inches and larger, and less than or equal to 0.50 for new sewer pipes with 

diameters less than 12 inches. All existing sewer mains on-site will be evaluated for a 

maximum d/D ratio of 0.90. 

 Sewer lines shall be designed with the following minimum slopes and velocities: 

 

Design Criteria 

 

Pipe Size 

(in) 

Minimum 

Slope 

(%) 

Minimum Design  

Flowing Full Velocity 

(ft/s) 

8 0.50 2.5 

10 0.25 2.5 

12 0.20 2.5 

14 0.16 2.5 

15 0.15 2.5 

16 0.14 2.5 

18 0.12 2.5 

20 0.10 2.5 

21 0.10 2.5 

24 0.08 2.5 
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2.2 Wastewater Flow Criteria 

For the purpose of this report, wastewater demand design flows and pipe-sizing criteria 

utilized are based on Wood/Patel’s understanding of the applicable wastewater system 

design criteria listed in the City of Prescott General Engineering Standards, dated 

January 2016, and regionally-accepted criteria.  

 

Per Section 5.9.4, Design Flows, the dry-weather peaking factor, multiplied by the 

average daily demand for residential areas, is calculated from Title 18 Chapter 9 Section 

E301.D of the Arizona Administrative Code: 

 

 

The dry-weather peaking factor for non-residential areas (or if the population is 

unknown) is calculated using:    

PF = C(Qavg)
-m

 

 

 

Qavg, 

Average Flow 

(ft
3
/s) 

C M 

0.012 < Qavg 1.78 0.16 

0.120 < Qavg 1.79 0.15 

1.20 < Qavg < 35.0 1.76 0.05 
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In addition to the dry-weather peaking factor, a wet-weather peaking factor of 1.10 will 

be used to calculate the peak flow. The peak flow will be calculated by multiplying the 

average daily demand, dry-weather peaking factor, and the wet-weather peaking factor. A 

population density of 2.29 persons per dwelling unit was provided by the City of Prescott, 

and will be used in this report.  
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3.0 EXISTING CONDITIONS 

 

3.1 Topographic Conditions 

The proposed Site is located along Granite Creek and north of Highway 89A. The Site is 

composed of ridges and valleys throughout, with slopes ranging from approximately 1% 

to 20%. The Site’s developable land generally slopes south to north, with elevations 

ranging from approximately 5,105 feet above mean sea level (MSL) in the south, to 4,905 

feet above MSL in the west.   

 

3.2 Existing Offsite Sewer Infrastructure 

According to the East Airport Regional Lift Station Basis of Design Report (Carollo, 

2011), the East Airport Regional Lift Station will serve as the main outfall for the Site’s 

developable land, except for the industrial general parcel. The lift station was sized to 

collect the flow from a portion of the Site area, labeled City Planning Area (CPA) in the 

Carollo Basis of Design Report. A 12-inch force main, that outfalls northwest of the lift 

station, will convey the flow to a 24-inch gravity sewer line. The gravity sewer line will 

tie into a manhole and flow to a soon-to-be-constructed 48-inch sewer trunk main that 

leads to the Airport Water Reclamation Facility (AWRF). In the potential scenario where 

the lift station needs to be upgraded, a second 12-inch force main and pump upgrades will 

be installed. The 48-inch sewer main is a part of an issued bid set of plans, designed by 

Lyon Engineering, entitled Airport Trunk Main Phase 2A COP CIP #1809-005, and is 

planned to be installed and finished before the Site is completed. 

 

3.3 Existing Onsite Sewer Infrastructure 

It is Wood/Patel’s understanding there are currently no existing onsite sewer lines located 

within the Site’s limits. 
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4.0 PROPOSED WASTEWATER COLLECTION SYSTEM 

 

4.1 Design Flow Calculations 

Wastewater design flows are estimated using the design criteria listed in Appendix A: 

Table 1 – Wastewater Design Criteria and Table 2 – Wastewater Demand Design Flows 

by Parcel, and were used to model the Site. Sewer pipe capacities are based upon a flow 

depth per sewer pipe diameter ratio (d/D) of one-half or three-fourths, depending on the 

pipe size.  Based on the natural topography, the site can be served by gravity and force 

main sewer lines to the East Airport Regional Lift Station. There will be two (2) lift 

stations on the Site that will convey flow to the East Airport Regional Lift Station: Lift 

Station #1 (located between Parcels C and D) and Lift Station #2 (located in Parcel A). 

The flow from industrial Parcel K will connect to the soon-to-be-installed 48-inch airport 

trunk line. The flow from Outfalls 1A, 1B, 2, and 3 will convey the flow into pipes which 

gravity flow to the East Airport Regional Lift Station. The table below summarizes the 

average day wastewater demand (ADD) and peak flow at the outfall locations for the full 

build-out of the Site.  The total ADD for the entire site is approximately 0.35 million 

gallons per day (MGD), and the approximate peak flow is 0.84 MGD. Refer to Appendix 

A: Table 3 – Wastewater Model, Full Build-Out Condition for detailed results, and 

Exhibit 2 – Master Wastewater Exhibit, Full Build-Out Condition for the outfall locations 

and overall proposed onsite wastewater system layout. 

Average-Day and Peak Wastewater Flows 

Outfall 
Location 

Location 
Residential 

Units 

Average Day 
Demand* 

Peak 
Wastewater* 

(gpd) (gpm) (gpd) (gpm) 

Outfall 1A Parcels D/E 262 47,496 33 135,015 94 

Outfall 1B Parcels B/C/F/G 533 107,839 75 275,205 191 

Outfall 2 Parcel B 279 51,057 35 143,777 100 

Outfall 3 Parcel A - 32,500 23 102,603 71 

Outfall 4 Parcels G/H/I/J 231 299,615 208 688,815 478 

Outfall 5 Parcel K - 50,400 35 148,579 103 

Total 1,305 350,015 243 837,394 582 

*Total flow of the Site is calculated from Outfalls 4 and 5 only. 
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4.2 Planned Wastewater Collection System 

The proposed onsite master wastewater system consists of 8-inch, 10-inch and 12-inch 

diameter public gravity sewer lines, and 3-inch and 6-inch sewer force mains, that are to 

be constructed in the roadways and tracts within a sewer easement. The sewer layout 

generally follows the natural topography of the developable Site, flowing to the lift 

stations and downstream gravity system. Some lotting changes will need to occur in order 

to gravity sewer to parcels. The proposed wastewater collection system meets the 

minimum depth-of-cover requirements established by the City of Prescott.  The proposed 

wastewater system consists of five (5) public sewer systems that outfall to five (5) 

locations across the Site. The following is a description of the proposed systems: 

 Public System to Outfall 1A: 8-inch gravity sewer collects wastewater flow from 

Parcels D & E (Sewer Basin 1) and outfalls to Lift Station #1. 

 

 Public System to Outfall 1B: 8-inch gravity sewer collects wastewater flow from 

Parcels B, C, F, and G (Sewer Basin 1) and outfalls into a 10-inch gravity sewer line 

to a proposed manhole that leads to Lift Station #1. 

 

 Public System to Outfall 2: 8-inch gravity sewer collects wastewater flow from Parcel 

B (Sewer Basin 2) and outfalls to the main collector road. 

 

 Public System to Outfall 3: 8-inch gravity sewer collects wastewater flow from Parcel 

A (Sewer Basin 3) and outfalls to a proposed manhole that leads to Lift Station #2. 

 

 Public System to Outfall 4:  6-inch force main from Lift Station #1 in Sewer Basin 1 

that connects to a 12-inch gravity sewer line in a collector road where additional flow 

from Outfall 2 and Lift Station #2 is added. Lastly, flow from Sewer Basin 4 is added 

to the main 12-inch line that outfalls to the East Airport Regional Lift Station. From 

the East Airport Regional Lift Station, the flow goes through a 12-inch force main 

until it reaches a 24-inch gravity sewer line, and will tie in with the planned 48-inch 

airport trunk main. 

 

 Public System to Outfall 5: 8-inch gravity sewer collects wastewater flow from Sewer 

Basin 5 in Parcel K (industrial) and outfalls to Lift Station #4. From the lift station, a 

3-inch force main will connect to the 48-inch airplane trunk main.   

 

Refer to Exhibit 2 for the pipe sizes and outfall locations.  
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4.3 Pipe Sizing 

Proposed sewer lines for the Site were sized to accommodate peak-flow conditions for 

the full build-out condition.  The onsite collection system includes planned gravity sewer 

mains of 8-inch, 10-inch, and 12-inch diameters. Additionally, onsite sewer force mains 

of 3-inch and 6-inch diameters are planned. Refer to Table 4 – Calculated Pipe 

Capacities, Full Build-Out Condition within Appendix A for the wastewater model and 

calculated pipe capacities, and Exhibit 2 – Master Wastewater Exhibit, Full Build-Out 

Condition for the planned full build-out wastewater collection system configurations. 

Refer to Appendix B for force main sizing. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

  

 9 Conceptual Master Wastewater Report 

  for AED North Master Planned Community 
WP# 184938 

5.0 CONCLUSIONS 

The Conceptual Master Wastewater Report for AED North presented herein meets the City of 

Prescott standards and requirements, and serves as a guide for development associated with the 

planned wastewater system.  The following items are conclusions: 

1. The AED North Master Planned Community (Site) is an approximate 1,656 acre-project, with 

approximately 822 acres of developable land. Currently, 52 acres (Parcel J) are located within 

the city limits of Prescott. 

 

2. Wastewater design criteria are based on Wood/Patel’s understanding of the City of Prescott 

General Engineering Standards 2016, City-accepted population-based criteria, regionally-

accepted design standards, and Title 18, Chapter 9 of the Arizona Administrative Code. 

 

3. Three (3) planned public wastewater collection systems outfall into a fourth sewer outfall that 

conveys flow to the planned East Airport Regional Lift Station. The fifth outfall is located on 

the industrial general parcel (Parcel K). That lift station will convey flow directly to the 48-

inch airport trunk main. 

 

4. The average-day flow generated at full build-out for the Site is approximately 0.35 MGD, and 

the peak design flow for full build-out is approximately 0.84 MGD. 

 

5. Proposed onsite sewer mains are sized to accommodate peak design flow for the full build-

out condition. Wood/Patel’s model of the proposed wastewater system provides conveyance 

and capacity in conformance with the City of Prescott standards and Title 18 of the Arizona 

Administrative Code. 

 

6. A more-detailed analysis of the wastewater system for each subdivision will be presented in 

future wastewater Basis of Design Reports to confirm conformance with the Conceptual 

Master Wastewater Report.  

 

7. It is Wood/Patel’s understanding that the offsite East Airport Regional Lift Station and offsite 

conveyance system has been sized and designed by others to convey the wastewater flows 

generated onsite. Further analysis by the City of Prescott may be required to verify capacity 

in the downstream infrastructure. 
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6.0  REFERNCES 

1. City of Prescott General Engineering Standards, City of Prescott, 2016. 

2. City of Prescott East Airport Regional Lift Station Basis of Design Report, Carollo, 

December 2011. 

3. Airport Trunk Main Phase 2B plans, Lyon Engineering, December 2018. 

4. Arizona Administrative Code, December 2017.
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DESIGN CRITERIA AND CALCULATIONS 



 

 

Table 1 

 

Wastewater Design Criteria  



CIVIL ENGINEERS  *  HYDROLOGISTS  *  LAND SURVEYORS * CONSTRUCTION MANAGERSCIVIL ENGINEERS  *  HYDROLOGISTS  *  LAND SURVEYORS * CONSTRUCTION MANAGERS

TABLE 1 - WASTEWATER DESIGN CRITERIA

Project: AED North Project Number: 184938

Location: Prescott, Arizona Project Engineer: Charles Witt, E.I.T.

References:

VALUE UNITS

80 GPD 2.29 Persons/Dwelling Unit 183 GPD/DU 4

VALUE UNITS

20 GPD/Person

15 GPD/Student

20 GPD/Student

5 GPD/Student

3 GPD/Student

75
GPD/Vehicle 

Space

100
GPD/Vehicle 

Space

20 GPD/Employee

45 GPD/Employee

1,200 GPD/Acre

5

5

5

NOTES

Minimum Pipe Diameter (in) 2

2

3

3

3

1Force Main Hazen-William's "C" coefficient 120

More than 100,000

2.64

2.56

(4.500 x p
-0.174

) + 1.945

(6.177 x p
-0.233

) + 1.12810,001 to 100,000

0.50d/D for Sewer Pipes with Diameters less than 12 inches

8

0.013

d/D for Designing New Sewer Pipes 12 inches and Larger

d/D for Evaluating Existing Mains 0.90

0.75

Manning's "n" value

0.15

2.74

500

2.50

Dry Weather Peaking Factor

300

2.42

2.38 1.1

1,001 to 10,000

1.1

-

-

NOTES

School, Staff and Office

1.1

1.1

1.1

1.1

1.1

1.1

1.1

1.1

800

400

Upstream Population

100

200

3.62

3.14

600

700

1.1

1.1

-

City of Prescott General Engineering Standards, 

2016

LAND USE

Single Family Residential

POPULATION DENSITY
AVERAGE DAILY DEMAND (ADD)

AVERAGE DAILY DEMAND (ADD)
NOTES

RESIDENTIAL WASTEWATER DEMANDS

NON-RESIDENTIAL WASTEWATER DEMANDS

LAND USE

UNIT DAILY WASTEWATER DEMAND

Elementary, Add

Middle and High, Add

With Gym & Showers, Add

With Cafeteria, Add

Recreational Vehicle, with no water 

and sewer connections

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 

unknown at this time, therefore 1,200 GPD/Acre was utilized for this annexation 

masterplan.

1.76 0.05

1.1

Mixed Use Development (>200) 3.0

This criterion was used for the Mini Storage.

900

1,000

2.46

Recreational Vehicle, with water and 

sewer connections

Municipal (Fire/Police Station)

Office Building

-

-

-

-

Peak Flow = ADD x Dry Weather Peaking Factor (PFd) x Wet Weather Peaking Factor (PFw)

(6.330 x p
-0.231

) + 1.094

-

CITY OF PRESCOTT 

GENERAL 

ENGINEERING 

STANDARDS, 

SECTION 5.9.4 B, 

Table 5-4, 2016

Wet Weather Peaking Factor 

(Percentage of Dry)

HYDRAULIC MODELING CRITERIA: RESIDENTIAL PEAK FLOW

Notes

HYDRAULIC MODELING CRITERIA: HYDRAULICS

1.1

DESCRIPTION VALUE

HYDRAULIC MODELING CRITERIA: NON-RESIDENTIAL PEAKING FACTOR

Peaking Factor = C(Qavg)
-m

Notes
Qavg, Average Flow (ft

3
/s) C M

0.012 < Qavg 1.78 0.16

0.120 < Qavg 1.79

1.20 < Qavg < 35.0

Industrial Facility

2.90

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



PIPE SIZE DESIGN SLOPE

(in)
Minimum Full Flow 

(ft/sec)

Maximum Peak 

Flow (ft/sec)
6 Minimum (%)

8 2.5 10.0 0.500

10 2.5 10.0 0.250

12 2.5 10.0 0.200

14 2.5 10.0 0.160

15 2.5 10.0 0.150

16 2.5 10.0 0.140

18 2.5 10.0 0.120

20 2.5 10.0 0.100

21 2.5 10.0 0.100

24 2.5 10.0 0.080

27 2.5 10.0 0.080

30 2.5 10.0 0.080

36 2.5 10.0 0.080

Force Mains 3.0 7.0 -

Notes:

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)

4. The required density of 2.29 Persons/DU was provided by the City of Prescott during a meeting held January 15, 2019.

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.

MEAN VELOCITY

1. Per City of Prescott General Engineering Standards, 2016

5. Per City of Prescott General Egineering Standards, Section 5.5.4. Table 5-3, 2016.

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



 

 

Table 2 

 

Wastewater Demand Design Flows 

By Parcel 

  



CIVIL ENGINEERS  *  HYDROLOGISTS  *  LAND SURVEYORS * CONSTRUCTION MANAGERS

Project: AED North Project  Number: 184938

Location: Prescott, AZ

References: City of Prescott General Engineering Standards, 2016

PARCEL No. of DU's
Residential 

Acres
Density

Non-

Residential 

Acres

Land Use

Floor Area

(SQ. FT.)

Total 

Population 

or Acreage

Avg Day Flow 

(GPD)

Total Avg Day 

Flow (GPD)

- - - 2.5
Municipal (Fire/Police 

Station)
10,000 - - 20 45 GPD/Employee 900

145 Building SF/ Student 650 28 GPD/Student 18,200

- - 65 20 GPD/Person 1,300

- - - 3.5 Open Space - - - - - - -

- - - 15.0 Mini-Storage 87,120 2
Persons/Acre of Storage 

Facilities
30 20 GPD/Employee 600

- - - 23.0 RV Storage - 5 RV Parking Stalls/ Acre 115 100
GPD/Vehicle 

Space
11,500

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

122 Building SF/ Student 500 18 GPD/Student 9,000

- - 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

I 75 28 2.7 - Residential - 2.29 Persons/Dwelling Unit 172 183 GPD/DU 13,725 13,725

- - - 36.0 RV (40' X 60') - 5 RV Parking Stalls/ Acre 180 100
GPD/Vehicle 

Space
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

Right-of-Way - - - 207.0
Road Right-of-Way/ 

Open Space
- - - - - - - -

AED North Total 1,305 448 374 617,120 3,819 350,015 350,015

Notes

TABLE 2 - WASTEWATER DEMAND DESIGN FLOWS BY PARCEL

ONSITE PRELIMINARY LAND USE AND DWELLING UNIT BREAKDOWN BY PARCEL

Population Density or Acreage
Unit Daily Water Demand

(GPD/DU, AC, or S.F.)

A 32,500

- - - 14.0 Middle School
1 94,000

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.

- - 6.0 Elementary School
2 61,000

J
3

C 50,560-

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



 

 

Table 3 

 

Wastewater Model 

Full Build-Out Condition  



CIVIL ENGINEERS  *  HYDROLOGISTS  *  LAND SURVEYORS * CONSTRUCTION MANAGERS

TABLE 3 - WASTEWATER  MODEL, FULL BUILD-OUT CONDITION

Project: AED North Project Number: 184938

Location: Prescott, Arizona Project Engineer: Charles Witt, E.I.T.

References: City of Prescott General Engineering Standards, 2016

Arizona Administrative Code, Title 18, Chapter 9

FROM

NODE

TO

NODE
PARCEL

Residential 

Dwelling Units

Elementary School 

(Students/Staff)

 Middle 

School 

(Students/

Staff)

Municipal 

(Fire/Police 

Station) 

(Employees)

Mini-Storage 

(Employees)

RV Storage 

(Spaces)

RESIDENTIAL 

NODE

ADD

(gpd)

RESIDENTIAL 

TOTAL

ADD

(gpd)

SEWER NODE

ADD

(gpd)

TOTAL

ADD

(gpd)

RESIDENTIAL 

POPULATION

DRY 

WEATHER 

PEAKING 

FACTOR

PEAK FLOW  

(gpd)

PEAK FLOW  

(gpm)

Outfall 1A - Parcels E and D

E1 D1 E 133 24,339 24,339 24,339 24,339 305 2.90 77,641 54

D1 D3 D 58 10,614 34,953 10,614 34,953 438 2.74 105,348 73

D2 D3 D 71 12,993 12,993 12,993 12,993 163 3.62 51,738 36

D3 LS1 E, D - - 47,946 0 47,946 601 2.56 135,016 94

Total Outfall 1A 262 0 0 0 0 160 47,946 47,946 47,946 47,946 601 2.56 135,016 94

Outfall 1B - Parcels B, C, F and G

G1 F1 G 89 16,287 16,287 16,287 16,287 204 3.14 56,255 39

F1 C1 F, C 138 25,254 41,541 25,254 41,541 521 2.64 120,635 84

C1 C3 B, C 115 565 21,045 62,586 31,345 72,886 784 2.50 200,437 139

B1 C2 B, C 82 15,006 15,006 15,006 15,006 188 3.62 59,754 41

C2 C3 C 109 19,947 34,953 19,947 34,953 438 2.74 105,348 73

C3 LS1 G, F, B, C - - 97,539 0 107,839 1,222 2.32 275,205 191

Total Outfall 1B 533 565 0 0 0 0 97,539 97,539 107,839 107,839 1,222 2.32 275,205 191

Outfall 2 - Parcel B

B5 B4 B 169 30,927 30,927 30,927 30,927 387 2.90 98,657 69

B2 B3 B 92 16,836 16,836 16,836 16,836 211 3.14 58,152 40

B3 B4 B - - 16,836 0 16,836 211 3.14 58,152 40

B4 B7 B - - 47,763 0 47,763 598 2.64 138,704 96

B6 B7 B 18 3,294 3,294 3,294 3,294 41 3.62 13,117 9

B7 S2 - - - 51,057 0 51,057 639 - 98,657 69

Total Outfall 2 279 0 0 0 0 0 51,057 51,057 51,057 51,057 639 2.56 143,777 100

Outfall 3 - Parcel A

A1 LS2 MU/IT - 715 20 30 460 - 0 32,500 32,500 0 2.87 102,603 71

Total Outfall 3 0 0 715 20 30 460 0 0 32,500 32,500 0 2.87 102,603 71

LAND USE



CIVIL ENGINEERS  *  HYDROLOGISTS  *  LAND SURVEYORS * CONSTRUCTION MANAGERS

TABLE 3 - WASTEWATER  MODEL, FULL BUILD-OUT CONDITION

Project: AED North Project Number: 184938

Location: Prescott, Arizona Project Engineer: Charles Witt, E.I.T.

References: City of Prescott General Engineering Standards, 2016

Arizona Administrative Code, Title 18, Chapter 9

FROM

NODE

TO

NODE
PARCEL

Residential 

Dwelling Units

Elementary School 

(Students/Staff)

 Middle 

School 

(Students/

Staff)

Municipal 

(Fire/Police 

Station) 

(Employees)

Mini-Storage 

(Employees)

RV Storage 

(Spaces)

RESIDENTIAL 

NODE

ADD

(gpd)

RESIDENTIAL 

TOTAL

ADD

(gpd)

SEWER NODE

ADD

(gpd)

TOTAL

ADD

(gpd)

RESIDENTIAL 

POPULATION

DRY 

WEATHER 

PEAKING 

FACTOR

PEAK FLOW  

(gpd)

PEAK FLOW  

(gpm)

LAND USE

Outfall 4 - East Airport Regional Lift Station (Parcels A-J)

LS1 S1 - - - 145,485 0 155,785 1,823 2.21 378,713 291

S1 S2 - - - 145,485 0 155,785 1,823 2.21 378,713 291

S2 S3 - - - 196,542 0 206,842 2,462 2.14 486,906 338

S3 S4 - - - 196,542 0 206,842 2,462 2.14 486,906 338

LS2 S4 - - - 0 0 32,500 0 - 102,603 71

S4 S5 - - - 196,542 0 239,342 2,462 2.14 563,411 391

J1 S5 J - 160 - 0 18,000 18,000 0 3.16 62,568 43

G2 H1 G 72 13,176 13,176 13,176 13,176 165 3.62 52,467 36

H1 H3 H 42 7,686 20,862 7,686 20,862 261 3.14 72,057 50

H2 H3 H 42 7,686 7,686 7,686 7,686 97 3.62 30,606 21

H3 I1 I - - 28,548 0 28,548 358 2.90 91,068 63

I1 I3 I 31 5,673 34,221 5,673 34,221 429 2.74 103,142 72

I2 I3 I 44 8,052 8,052 8,052 8,052 101 3.62 32,063 22

I3 S5 - - - 42,273 0 42,273 530 2.64 122,761 85

S5 LS3 - - - 238,815 0 299,615 2,992 2.09 688,815 478

Total Outfall 4 231 0 0 0 0 0 42,273 238,815 60,273 299,615 2,992 2.09 688,815 478

Outfall 5 - Industrial (Parcel K)

IG1 LS4 IG - - 0 50,400 50,400 0 2.68 148,579 103

LS4 IG2 - - - 0 0 50,400 0 2.68 148,579 103

Total Outfall 5 0 0 0 0 0 0 0 0 50,400 50,400 0 2.68 148,579 103

262 0 0 0 0 160

533 565 0 0 0 0

279 0 0 0 0 0

0 0 715 20 30 460

231 0 0 0 0 0

- 0 0 0 0 0

1,305 565 715 20 30 620 238,815 238,815 350,015 350,015 - - 837,394 582

Total Outfall 4

Total Outfall 5

Total Outfall 1A

Total Outfall 1B

Total Outfall 2

Total Outfall 3

Total Onsite Proposed:



 

 

Table 4 

 

Calculated Pipe Capacities  

Full Build-Out Condition  

  



CIVIL ENGINEERS  *  HYDROLOGISTS  *  LAND SURVEYORS * CONSTRUCTION MANAGERS

TABLE 4 - CALCULATED PIPE CAPACITIES, FULL BUILD-OUT CONDITION

Project: Project Number: 184938

Location: Project Engineer: Charles Witt, E.I.T.

References: City of Prescott General Engineering Standards, 2016

ADEQ Bulletin No. 11

PIPE SIZE
MODELED PIPE 

SLOPE
PEAK FLOW PEAK  FLOW

PEAK FLOW 

VELOCITY

SURPLUS 

CAPACITY

PERCENT OF 

CAPACITY

AVERAGE DAY 

VELOCITY
1

FULL FLOW 

VELOCITY

(in) (ft/ft) (gpd) (gpm) (gpd) (gpm) (ft/sec) (gpd) (%) (ft/sec) (ft/sec)

Outfall 1A - Parcels E and D

E1 D1 8 0.0050 564,105 392 77,641 54 0.25 1.80 486,464 13.8% 1.20 2.50

D1 D3 8 0.0050 564,105 392 105,348 73 0.29 1.90 458,757 18.7% 1.40 2.50

D2 D3 8 0.0050 564,105 392 51,738 36 0.20 1.60 512,367 9.2% 1.00 2.50

D3 LS1 8 0.0050 564,105 392 135,016 94 0.33 2.10 429,089 23.9% 1.50 2.50

Outfall 1B - Parcels B, C, F and G

G1 F1 8 0.0050 564,105 392 56,255 39 0.21 1.60 507,850 10.0% 1.60 2.50

F1 C1 8 0.0050 564,105 392 120,635 84 0.31 2.00 443,470 21.4% 2.00 2.50

C1 C3 8 0.0050 564,105 392 200,437 139 0.41 2.30 363,668 35.5% 2.30 2.50

B1 C2 8 0.0050 564,105 392 59,754 41 0.22 1.60 504,351 10.6% 1.60 2.50

C2 C3 8 0.0050 564,105 392 105,348 73 0.29 1.90 458,757 18.7% 1.90 2.50

C3 LS1 10 0.0025 705,069 490 275,205 191 0.43 1.90 429,864 39.0% 1.90 2.00

Outfall 2 - Parcel B

B5 B4 8 0.0050 564,105 392 98,657 69 0.28 2.50 465,448 17.5% 1.90 2.50

B2 B3 8 0.0050 564,105 392 58,152 40 0.22 2.50 505,953 10.3% 1.60 2.50

B3 B4 8 0.0050 564,105 392 58,152 40 0.22 2.50 505,953 10.3% 1.60 2.50

B4 B7 8 0.0050 564,105 392 138,704 96 0.34 2.50 425,401 24.6% 2.10 2.50

B6 B7 8 0.0050 564,105 392 13,117 9 0.11 2.50 550,988 2.3% 1.00 2.50

B7 S2 8 0.0050 564,105 392 98,657 69 0.28 2.50 465,448 17.5% 1.90 2.50

Outfall 3 - Parcel A

A1 LS2 8 0.0050 564,105 392 102,603 71 0.29 2.50 461,502 18.2% 1.90 2.50

AED North

Prescott, Arizona

TO

NODE

d/D

8" to 10" 

(d/D=0.50)

12" & 

LARGER 

(d/D=0.75)

 

 

PEAK FLOW RESULTS

FROM NODE

PIPE CAPACITY 

(FULL FLOW)

 



CIVIL ENGINEERS  *  HYDROLOGISTS  *  LAND SURVEYORS * CONSTRUCTION MANAGERS

TABLE 4 - CALCULATED PIPE CAPACITIES, FULL BUILD-OUT CONDITION

Project: Project Number: 184938

Location: Project Engineer: Charles Witt, E.I.T.

References: City of Prescott General Engineering Standards, 2016

ADEQ Bulletin No. 11

PIPE SIZE
MODELED PIPE 

SLOPE
PEAK FLOW PEAK  FLOW

PEAK FLOW 

VELOCITY

SURPLUS 

CAPACITY

PERCENT OF 

CAPACITY

AVERAGE DAY 

VELOCITY
1

FULL FLOW 

VELOCITY

(in) (ft/ft) (gpd) (gpm) (gpd) (gpm) (ft/sec) (gpd) (%) (ft/sec) (ft/sec)

AED North

Prescott, Arizona

TO

NODE

d/D

8" to 10" 

(d/D=0.50)

12" & 

LARGER 

(d/D=0.75)

PEAK FLOW RESULTS

FROM NODE

PIPE CAPACITY 

(FULL FLOW)

Outfall 4 - East Airport Regional Lift Station (Parcels A-J)

LS1 S1 6

S1 S2 12 0.0020 1,015,321 705 378,713 263 0.42 2.30 636,608 37.3% 1.90 2.00

S2 S3 12 0.0020 1,015,321 705 486,906 338 0.48 2.30 528,415 48.0% 2.00 2.00

S3 S4 12 0.0020 1,015,321 705 486,906 338 0.48 2.30 528,415 48.0% 2.00 2.00

LS2 S4 3

S4 S5 12 0.0020 1,015,321 705 563,411 391 0.53 2.30 451,910 55.5% 2.10 2.00

J1 S5 8 0.0050 564,105 392 62,568 43 0.23 2.50 501,537 11.1% 1.70 2.50

G2 H1 8 0.0050 564,105 392 52,467 36 0.20 2.50 511,638 9.3% 1.60 2.50

H1 H3 8 0.0050 564,105 392 72,057 50 0.24 2.50 492,048 12.8% 1.70 2.50

H2 H3 8 0.0050 564,105 392 30,606 21 0.16 2.50 533,499 5.4% 1.30 2.50

H3 I1 8 0.0050 564,105 392 91,068 63 0.28 2.50 473,037 16.1% 1.80 2.50

I1 I3 8 0.0050 564,105 392 103,142 72 0.29 2.50 460,963 18.3% 1.90 2.50

I2 I3 8 0.0050 564,105 392 32,063 22 0.16 2.50 532,042 5.7% 1.40 2.50

I3 S5 8 0.0050 564,105 392 122,761 85 0.32 2.50 441,344 21.8% 2.00 2.50

S5 LS3 12 0.0020 1,015,321 705 688,815 478 0.61 2.30 326,506 67.8% 2.20 2.00

Outfall 5 - Industrial (Parcel K)

IG1 LS4 8 0.0050 564,105 392 77,641 54 0.25 2.50 486,464 13.8% 2.10 2.50

LS4 IG2 3

1. Pipe Segments with average day velocites less than 2 feet per second (fps) will require additional maintenance.

Notes:

Refer to Exhibit 2 & Appendix B for Force Main sizing

 

Refer to Exhibit 2 & Appendix B for Force Main sizing

Refer to Exhibit 2 & Appendix B for Force Main sizing



 

 

APPENDIX B 

 

ONSITE FORCE MAIN CALCULATIONS 

  



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 ft²

Wetted Perimeter 1.57 ft

Velocity 3.14 ft/s

Velocity Head 0.15 ft

Friction Slope 0.01210 ft/ft

Worksheet for Lift Station 1 - Force Main

2/4/2019 3:10:38 PM

Bentley Systems, Inc.  Haestad Methods Solution CenterBentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]

27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 1of1Page



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 ft²

Wetted Perimeter 0.79 ft

Velocity 3.22 ft/s

Velocity Head 0.16 ft

Friction Slope 0.03205 ft/ft

Worksheet for Lift Station 2 - Force Main

2/4/2019 3:44:20 PM

Bentley Systems, Inc.  Haestad Methods Solution CenterBentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]

27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 1of1Page



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 ft²

Wetted Perimeter 0.79 ft

Velocity 4.68 ft/s

Velocity Head 0.34 ft

Friction Slope 0.06745 ft/ft

Worksheet for Lift Station 4 - Force Main

2/4/2019 3:44:40 PM

Bentley Systems, Inc.  Haestad Methods Solution CenterBentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]

27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 1of1Page



 

 

APPENDIX C 

 

AS-BUILTS AND WASTEWATER REPORT EXCERPTS 

  











 

 

APPENDIX D 

 

GREEY|PICKETT LAND PLAN 

  





 

 

EXHIBIT 1 

 

VICINITY MAP 
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EXHIBIT 2 

 

MASTER WASTEWATER EXHIBIT 

FULL BUILD-OUT CONDITION 




