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10 INTRODUCTION

General Background and Project History

The McDowell Mountain Back Bowl (herein referred to as the Back Bowl), 1s located at the
eastern edge of the City of Scottsdale, Maricopa County, Anzona, within a portion of Section
11, Township 4 North, Range 5 East The site 1s currently an assemblage of undeveloped
parcels bound to the west by the existing Sonoran Crest Development (122 Street
alignment), to the east by the 128" Street alignment, to the north by the Happy Valley Road
alignment, and to the south by the McDowell Mountain Sonoran Preserve Access to the
development 1s planned from the west via the ¥z -mile section roadway, Alameda Road Plate

1 provides a vicinity map for the project and surrounding areas

The Back Bowl1s a 330-acre residential custom lot sub-division, nestled at the northern base
of the McDowell Mountams The development includes approximately 121 lots ranging n
size from 2 to 3 acres and a clubhouse with amensties such as jacuzzis, pools, water falls, and
restaurant facihities Interpretive trails and scattered pocket parks with water features will also

be mcorporated mto the site plan

Crown Community Development has considered expandmng the Back Bow! to approximately
400 acres which would include the acquisition of the 40-acre parcel located at the northeast Y4
of Section 11, four (4) 2 5-acre parcels located at the northeast boundary of Sonoran Crest,

and the 30-acre parcel located in the middle of the southern Y portion of Section 11

This Conceptual Master Wastewater System Report for McDowell Mountain Back Bowl 1s
prepared as two options Option 1 which represents the proposed 330-acre development, and
Option 2 which includes the potential expansion (400-acre development) Land use

miormation 1s provided by LVA Urban Design Studio L L C (LVA), January 6, 2004

Scope of Master Wastewater System Report

The intent of the Conceptual Master Wastewater System Report for McDowell Mountain
Back Bowl 1s to wdentify the locations and preliminary sizes of the proposed sewer
infrastructure required to provide samitary service to the development for Options 1 and 2

The components of the sewer infrastructure discussed 1n this report include on-site and off-
site sanitary sewer lines, a sewage pumping station and force mam This report also presents

the estimated wastewater flow calculations and the estimated pipe capacities

11
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Topographic Conditiors

Topography on the site slopes from the south to the northeast and northwest Slopes vary,
with the majority m the 3 to 5 percent range, and some minor portions being much steeper
Steeper slopes (5% and greater) are associated with the southern portion of the subject site

Gentler slopes (3% or less) are located within the northem portion of the subject site

The majonty of the subject site drains towards the northeast The remainder of the site drams

etther westerly or northwesterly towards Alameda Road

2 McDowell Mountain Back Bowl
. Conceptual Master Wastewater System Report
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2.0 DESIGN REQUIREMENTS
The design critenia for the Back Bow! development are consistent with the requirements set by the Cuty
of Scottsdale Design Standards and Policy Manual and with Arizona Department of Environmental
Quality, Bulletin No 11 Please refer to Appendix C — References for these agency standards

2.1 Population
The equivalent population 1s calculated based on the land use information for the
development It 1s computed as the ratio of the total wastewater flow for all land uses within a
sub area to the average daily wastewater flow per person The equivalent population inflow at
each node of the proposed wastewater system 1s included with the peak flow calculations in
Appendix A A summary of the land use for Options 1 and 2 are provided 1n Table 2-1
McDowell Mountamm Back Bowl Land Use

Table 2-1- McDowell Mountain Back Bowl Land Use

Land Use Option 1 Option 2
Residentral Custom Lots 125 146
Commercial Area 10,000 Sq ft 10,000 Sq ft

22 Wastewater Flow Criteria

The following 1s a summary of the major wastewater flow criteria utthized

1 The average wastewater flow for a restdential dwelling unat with a densaty less than or
equal to 2 dwelling units per acre 1s 250 gallons per day (gpd), based on an average

wastewater flow of 108 gpd/person, and a density of 2.5 persons/dwelling umt
2 The average wastewater flow for nen-residential 1and use (club house) 1s ¢ 9 gpd/sq fi

3 The peak hour flow 15 4 0 tumes the average-day flow

23 Wastewater System Criteria
1 Sewer hines are designed to provide mean velocities dunng full-flow conditions greater
than 2 5 feet per second (fps) and less than 10 0 fps, based upon Mannmng’s formula, with

a roughness coefficient value of “n” equal to 0 013

2 Sewer lines are designed to convey the peak flow such that ratio of depth of flow to prpe
diameter (d/D ratio) 1s less than or equal to 0 65 for pipe sizes less than 12 inches

3 Sewer lines 8 inches in diameter shall be designed at the mimimum slope of 0 0052 f/ft

WOOD/PATEL 3 ’ McDowell Mountain Back Bow!
Conceptual Master Wastewater System Report



30 WASTEWATER FLOW CALCULATIONS
The average-day and peak wastewater flows are calculated using the criteria discussed m Section 2 0

-

of this report Table 3 1 presents a summary of the average-day and peak-flow calculations for Options
1and 2 Please refer to Appendix A — Table I Estimated Peak Flow Calculations for detailed flow
calculations for Option 1, and Appendix B — Table I Estimated Peak Flow Calculations for detaled

flow calculations for Option 2

-

Table 3-1* Average and Peak Flows for Options 1 and 2

Average-Da
. System Flﬁw ’ Peak-Flow
(gpd) (gpd)
Option 1 34,750 139,000
Option 2 41,000 164,000

d
.

31 Pipe Sizing and Capacity Calculations
The pipe sizes are designed at the mummum slope using peak-flow pipe capacity and velocity
calculations During peak-flow conditions, d&/D rattos are less than the munimum requirement

of 0 65 Dunng full-flow conditions, pipe velocities are within the design range of 2 51010 0

-‘ '—

fps The actual pipe slopes and locations may vary upon final determination of subdivision
layout Deviations from the proposed system 1n this report shall ensure mumimum design

cntera are followed

TR Em e

- N
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40 GENERAL PLAN FOR THE ON-SITE WASTEWATER SYSTEM

The proposed on-site master wastewater system for Options 1 and 2 consist of 8-inch diameter gravity

sewer lines Details of these systems are presented below

41

Proposed On-Site Collection System for Option 1
Based on the topographic conditions, the proposed wastewater system for Option 1 consists of
three (3) sewer systemns and outfall locations A descniption of these systems and the direction

of the flow are as follows

Sewer System 1 Alameda Road outfall (Node A to Node I} 1n the northwest direction
Sewer System 2 128" Street outfall (Node J to Node Q) 1n the eastern direction
Sewer System 3 Happy Valley Road alignment outfall (Node R to Node AM) mn the

northern direction

Please refer to Plate 2 — Option 1 Conceptual Master Wastewater System for the pipe sizes
and outfall locations Sewer System 1 collects wastewater flow from Node A to Node 1
northwesterly and outfalls to the existing 8-inch gravity sewer along Alameda Road m
Sonoran Crest Sewer System 2 collects flows from Node J to Node Q easterly and outfalls to
the proposed 8-inch gravity sewer along the 128 street alignment System 3 collects flows
from Node R to Node AM northerly and outfalls to the proposed 8-inch gravity sewer along
the Happy Valley Road ahgnment The proposed sewer systems consist of 8-inch diameter
sewer lines to be constructed 1n the local collector roadways and sewer easements Table 4 1
presents the average day and peak wastewater flows for the three (3) systems for Option 1

Please refer to Appendix A for detailed results

Table 4-1 Average and Peak Wastewater Flows for Option 1

Average-Day Flow Peak-Flow

(gpd) (gpd)
1 7,000 28,000
2 6,500 26,000
3 21,250 85,000

Total 34,750 139,000

System

— - ——————————————— —————— ]
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Proposed On-Site Collection System for Option 2
Based on the topographic condittons, the proposed wastewater system for Option 2 consists of
three (3) different sewer systems and outfall locations A description of these systems and the

direction of the flow are as follows

Sewer System 1 Alameda ioad outfall (Node A to Node ]) in the northwest direction

Sewer System 2 Southerly 128" Street outfall (Node J to Node Q m the eastern
direction .

Sewer System 3 Northerly 128" Street outfall (Node R to Node AM) m the

northeast direction

Please refer to Plate 3 — Option 2 Conceptual Master Wastewater System for the pipe sizes
and outfall locations Sewer System 1 collects wastewater flow from Node A to Node I
northwesterly and outfalls to the existing 8-inch gravity sewer along Alameda Road m
Sonoran Crest Sewer Systemn 2 and System 3 collect wastewater flow from Node J to Node
Q easterly and Node R to Node AM northeasterly, respectively, and outfall to the proposed 8-
inch gravity sewer along the 128" street alignment The proposed sewer systems consist of 8-
inch diameter sewer lines to be constructed in the local collector roadways and sewer
casements Table 4 2 presents the average-day and peak wastewater flows for the three (3)

systems for Option 2 Please refer to Appendix B for detailed results

Table 4-2 Average and Peak Wastewater Flows for Option 2

Average-Day Flow Peak-Flow
System (zpd) (gpd)

1 8,000 32,000

2 7,750 31,000

3 25,250 101,000

Total 41,000 164,000

The 8-inch diameter on-site sewer lines proposed for Options 1 and 2 have adequate capacity
to convey the estimated wastewater flow to the ouifall locattons Please refer to Table 2

Estimated Pipe Capacities 1n Appendices A & B for Options 1 and 2 respectively It 1s
anticipated that some lots may require individual grinder pumps with private force mains that

would discharge mto the proposed gravity sewer system

6 McDowell Mountain Back Bowl
Conceptual Master Wastewater System Report
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GENERAL PLAN FOR THE OFF-SITE WASTEWATER SYSTEM
The off-site sewer infrastructure for development Options 1 and 2 consists of existing gravity sewer

systems within the Sonoran Crest and Granite Ridge development, proposed 8-inch gravity sewer
lines, a sewage pumping station and force-mamn  The ultimate outfall for the wastewater flow
generated by the Back Bowl will be conveyed southerly via the existing 10-mmch sewer hine along
Happy Valley Road to the City of Scottsdale Water Reclamation Facility Plates 2 and 3 (Option 1
and 2 Conceptual Master Wastewater System) identify the locations of the off-site sewer

mfrastructure

For Option 1, flows directed 1n the north-west direction (sewer system 1) will outfall to the existing 8-
inch gravity sewer system within Sonoran Crest Flows directed m the eastern direction (sewer system
2) will be conveyed northerly via a proposed 8-inch gravity sewer line along 128" Street, from Node Q
to a proposed sewage pumping station located near the mtersection of 128" Street and the Happy
Valley Road ahgnment The proposed sewage pumping station will also collect flow from sewer

system 3 via a proposed 8-inch gravity sewer line along the Happy Valley Road alignment

Flows collected at the sewage pumping station would be pumped westerly through a proposed force-
main along the Happy Valley Road alignment to the pomt of discharge nto the existing 8-mch gravity
sewer system within the Granite Ridge development Please refer to Plate 2 for an illustration of the

off-site sewer plan for Option 1

The off-site sewer system for Option 2 1s similar to Option 1, except for the proposed 8-inch gravity
sewer hne along the Happy Valley Road alignment Opthon 2 allows flow from sewer system 3 to
outfall to the proposed 8-inch gravity sewer along 128" Street Pleas refer to Plate 3 for an illustration
of the off-site sewer plan for Option 2

The proposed sewage pumping station would be required to pump a design wastewater flow of
111,000 gpd or 132,000 gpd for Options 1 and 2 respectively, at an approximate total dynarmc head of
42 feet The force-main size necessary to convey these design flows at a mumimum velocity of 4 0 fps
1s approxtmately 3-mnches The force mam would be constructed of ductile iron pipe, and would be
aligned along a graded and re-vegetated sewer casement to assure continual access to City
maintenance crews The prehminary design and location of this force mam 1s conceptual and 1s

intended to be finalized with the actual design of the force mam

WOOD/PATEL 7 MceDowell Mountatn Back Bow!
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According to the sewer improvement plan for the Sonoran Crest sewer system, the 8-inch outfall line
1s adequate to intercept the 28,000 gpd and 32,000 gpd peak wastewater flows generated by sewer
system 1 for Options 1 and 2, respectively, with a surplus capacity of approximately 1 07 MG Please

refer to Appendix C — Reference) for the Sonoran Crest sewer improvement plan

The outfall system within Granite Ridge has adequate capacity to intercept flows from the force-main,
with a surplus capacity of roughly 0 42 MG  Information regarding the existing sewer system m
Granite Radge 15 obtamned from the Engineering Report for Sewer Construction Facilities for the
Granite Ridge Subdivision, prepared by Arcadis, dated January 23, 2003 A copy of this report 15
provided in Appendix C — References Please refer to Table 2 under Appendices A and B for the
capacity calculations for the Gramte Ridge sewer system Provisions wiil be made to accommodate
odor control of the recerving manhole 1n the Granite Ridge Sewer System with the actual design of the

force main

e ———— — ———— ————— —  ——— —— ——————————————
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CONCLUSIONS

Based on the analysis of the Conceptual Master Wastewater System Report, the following conclusions

can be made

The wastewater demand and system cnitena are consistent with the critena established with the
City of Scottsdale Design Standards and Polictes Manual and Arizona Department of
Environmental Quality (ADEQ) Bulletin No 11

Wastewater service will be supplied to the development through 8-inch diameter sewer lines

Average-day flow and peak-hour flow calculations are developed 1n order to provide preliminary

sizing for the capacity of the sewer lines
Pipe capacities are such that the d/D ratio 1s not to exceed 0 60 during peak-hour conditions

The system 15 designed at the minimum slopes required to achieve a velocity under full-flow

conditions between 2 S fps and 10 0 fps

The existing 8-inch sewer along Alameda Road in Sonoran Crest and has adequate capacity to
accommodate peak flows generated by the back Bow! development in the northwest direction for

both Options 1 and 2

The existing 8-inch Granite Ridge gravity sewer system has adequate capacity to accommodate
peak flows generated by the back Bow! development conveyed by the proposed force marmn for

both Options 1 and 2

Finally, the existing sewer collector system along Happy Valley Road 1s more than capable of

accommodating the additional flows from the Back Bowl development for both Options 1 and 2

——
e R
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Table 1: Estimated Wastewater Flow Calculations
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CIVIL ENGINEERS * HYDROLOGISTS * LAND SURVEYORS * CONSTRUCTION MANAGERS

TABLE 1 WASTEWATER FLOW CALCULATIONS

Project Master Wastewater Plan for McDowell Mountain Back Bowl
Location City of Scottsdale

Date January 13 2005

References City of Scottsdale Des:gn Standards and Policles Manual

Site Plan for Soncran Crest dated 2/22/1989
Engineenng Report for Construction of Sewer Faclities Granite Ridge Subdivision, Anzona Dated Janurary 23, 2002
Sewer Quarter Section Map (48 55) City of Scottsdale, Arizona

RESIDENTIAL NON-RESIDENTIAL
UPSTREAM | DOWNSTREAM | F'TE DWELLING AREA SUBAREA | £qUIVALENT TOTAL | pEAKING | PEAK FLOW
NODE NODE DIA | PIPESLOPE | UNITS<2 | ADFUNIT | oo | ADFISQFT ADF POPULATION ADF FACTOR (GPD)
ay | FETIEY DU/ACRE (GPD) (GPD)
Gravity Qutfall to Alameda Road R S Foa,s o4 BETE TR O
A B ] 00052 4 250 1000 100 1000 400 4000
c ] 0 0052 3 250 750 75 750 4 00 3000
B E 3 0 0052 8 250 2 000 200 3750 4 00 15 000
D E ) 0 0052 5 250 %000 100 1 000 4 00 4000
E F 8 00082 1 250 250 25 5 000 400 20 000
G F 8 0 0052 ) 250 1,000 100 1000 400 4000
F H 3 00052 4 250 1,000 100 7000 200 28 000
H 1 8 00052 7,000 400 28,000
Subfotal 28 250 _ — __7e00 700 7,000 26,000
Gravity Outfall to 128th'Street’Allgnementies® b IR AR AT et T e e I A, Bt Tt i S i G RS Ri B b ™
5 K 3 0 0057 5 250 1,250 125 1250 400 5,000
L ] 00052 4 250 1,000 100 1060 400 4,000
K N 8 00052 3 250 750 75 3,000 400 12 000
M N 3 0 0052 3 250 750 75 750 400 3000
N P ] 0 0052 8 250 1,500 150 5 250 400 21000
0 P 8 0 0052 3 250 750 75 750 400 3,000
P Q 8 00052 2 250 500 50 6,500 400 26 000
Subtotal 26 — _ 6,500 650 6,500 26,000
Gravity Outfall to the Happy Valley Road Allgnmentiiufiiiiaf 5 el =Gl MIEOIE M b ol 0 SRR tau i IR VR Ji s BRI SR
R 5 B 0 0052 a 250 5000 00 5,500 550 5500 400 22 000
5 u B 0 0052 3 350 1,000 oo 6,500 400 26 000
T U 8 0 0052 2 250 500 50 500 4 00 2,000
U v B 00052 2 250 500 50 7 500 400 30 000
W X B 0 0052 3 250 750 75 750 400 3 000
X z [] 0 0052 4 250 1.000 100 1,750 400 7 000
Y z ) 0 0052 3 250 750 75 750 400 3000
Z v 3 00052 1 250 250 25 2750 400 11 000
v AA 8 00052 6 250 1,500 150 11 750 400 47 000
AA Al B 0 0052 5 250 1,250 125 13,000 400 52 000
AK Al F] 00052 3 250 750 75 750 400 3000
Al AH 8 00052 2 250 500 50 14 250 4100 57 000
AB AC ] 00052 5 250 1,250 125 1250 400 5000
AD AC 8 00052 3 250 750 75 750 400 3000
AC AE B 00052 2 250 500 50 2 500 400 10 000
AE AF B 00052 8 250 2,000 200 4500 4100 18 000
AG AF B 00052 a 250 750 75 750 400 3000
AF AH 8 00052 3 250 750 75 & 000 400 24 000

Q\MDM Back Bowl\SEWER\Wastewater Master Plan-CPTION 1 1 10 2005 xismodel 1/13/2005
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CIVIL ENGINEERS * HYDROLOGISTS * LAND SURVEYORS » CONSTRUCTION MANAGERS
TABLE 1 WASTEWATER FLOW CALCULATIONS

Project Master Wastewater Plan for McDowell Mountain Back Bowl
Location City of Scottadale

Date January 13 2005

References City of Scottsdale Design Standards and Palicies Manual

Site Plan for Sonoran Crest dated 2/22/1989
Engineenng Report for Construction of Sewer Faciibes Grantte Ridge Subdivision, Anzona Dated Janurary 23, 2002
Sewer Quarter Section Map (46 55} City of Scottsdale Anzona

RESIDENTIAL NON RESIDENTIAL
UPSTREAM | DOWNSTREAM | T E PWELLING AREA SUB-AREA | cqUivALENT TOTAL | pEAKING | PEAK FLOW
NODE NODE DIA | PIPE SLOPE | UNITS<2 | ADFUNIT | (go gy | ADFISQFT [ ADF POPULATION ADF FACTOR | (GPD)
iy (FTIFT) DUWACRE {GPD) (GPDY
Al AH 8 0 0052 3 250 750 75 750 400 3000
AH AM ] 0 0052 1 250 250 25 21 250 400 85 oo
AM AN 3 0 0052 21,250 4 00 85,000
Subtotal 67 5000 09 21,250 2125 21,250 85,000
Total 34,750 4TS 34,750 439,000
8 4
NODE 1 NODE 2 8 00239 7 000 4 28 000
NODE 2 NOCE 3 8 00196 7,000 4 28 000
NODE 4 NOBE 5 [ 0 0052 7 060 4 28 000
NODE 5™ NOCE 6 8 0 0052 580 250 14 500 0 1450 21,500 4 86,000
NODE 6 NODE 7 8 00250 21,500 4 B6 000
NODE 7 NODE 8 8 0 0281 21500 4 86 000
) 00 Ridg
Q NODE 4 8 0 0052 8 500 4 26 000
NQDE 4 AM ] 00052 6 500 4 26 000
AM AN ] 0 0052 27 750 4 111 0G0
AN AD FM 27 750 4 111 000
AQD AP 8 00052 120 260 3,000 0 300 30750 4 123 000
AP R Al 8 0 0052 1140 250 28 5000 2850 59 250 4 237 000
AQY AR 10 0 0040 760 250 15000 0 180 0 78 250 4 313 000
AR AS 10 0 0040 78,250 4 313,000
Note
1) Contributing flows include flows generated from 58 dwelling units in Sonoran Crest
2) Contributing flows include flows generated from 12 lots in Grante Rudge
3) Contibuting flows include flows generated from 114 fots In Desert Ridge
4) Contibuting flows include flows generated from 18 lots In Boulder Mountain and 53 lots In Quarter Section 46-55

Q\MDM Back Baw\SEWERWastewater Master Plan OPTION 1 1 10-2005 xlsmadel 1/13/2005
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TABLE 2 ESTIMATED PIPE CAPACITIES

CIVIL ENGINEERS  HYDROLOGISTS LANDSURVEYORS CONSTRUCTION MANAGERS

Project Master Wasiewater Plan for McDowell Mountain Back Bowd Project Number 042054 06
Location Scottsdale Anzona Project Engineer Gordon W Wark P E
Date January 12 2005
10 PIPE SIZE PEAK FIPE FULL FLOW JPARTIAL FLOW PIPE SURPLUS
FROM NODE NODE Ny FLOW SLOPE VELOCITY, V, | VELOCITY, v, CAPACITY CAPACITY d/D
{GPD) (FTIFT) (FPS} (FPS) {GPD) {GPD)
Gravity Qutfzll to the West 4y e -
A B 8 4 000 0 0052 25 o7 564 339 560 339 006
C B 8 3000 00052 25 07 564 339 561339 005
B E 8 15000 0 0052 25 11 564 339 549 339 011
D E 8 4000 00052 25 07 564 339 560 339 006
E F a 20000 00052 25 12 564 339 544 339 013
G F B 4000 0 0052 25 07 564 339 560 339 008
F H B 28 000 00052 25 13 564 339 536 339 015 |
H ] 8 28,000 00052 25 13 564 329 536,339 015
Gravity Outfall to the East at Node S ~ < - N
J K 8 5000 00052 25 08 564 339 559 339 007
L K 8 4 000 00052 25 07 564 339 560,339 0@6
K N 8 12000 0 0052 25 19 564 339 552 339 010
M N 8 3000 00052 25 07 564 338 561 339 005
N P 8 21000 00052 25 12 564 33% 543 239 013
0 P 8 3000 0 0052 25 o7 564 339 561339 005
P Q 8 26 000 00052 25 13 564 339 538,339 015
Gravity Outfall to the East at Node AF - * ‘.o > T iy ¢ ol e %, R
R 5 ] 22 000 00052 25 12 564 339 542 339 013
S u 8 26 000 00052 25 13 564 339 538 339 015
T 1] 8 2 000 00052 25 06 564 339 562 339 004
1] v 8 30 000 00052 25 13 564 339 534 339 016
W X 8 3000 0 0052 25 07 564 333 561339 005
X Z 8 7 000 00052 25 09 564 338 557 339 oo8
Y Z 8 oo 0 0052 25 07 564 339 561 339 005
Fd v 8 13 000 00052 25 10 564 339 553 339 010
v AA 8 47 000 0 0052 25 15 564 339 317338 020
AA AJ 8 52 000 0 0052 25 16 564 339 512 339 o
AK AJ 8 3000 00052 25 07 564 339 561 339 005
Al AH [ 57 000 00052 25 16 564 339 507 339 o2
AB AC 8 5 000 00052 25 08 564 339 559 339 007
AD AC ;] 3 000 0 0052 25 07 564 339 561339 005
AC AE 8 10,000 Q 0052 25 10 564 339 554 339 009
AE AF B 18 000 00052 25 11 564 338 546 339 012
AG AF 8 3000 00052 25 o7 564 339 561339 005
AF AH, 8 24 000 Q0052 25 12 564 332 540 339 Q14
Al AH 8 3 000 00052 25 07 564 339 561339 005
AH AM 8 85 000 00052 25 18 564 339 479 339 028
AM AN 8 85 000 00052 25 18 564 339 479333 0316
1 NODE 1 8 28 000 0 0200 49 21 1166 761 1078 761 011
NODE 1 NODE 2 8 28 000 00239 54 22 1209 867 1181 BB7 o1
NODE 2 NODE 3 8 28 000 00196 49 21 1095 637 1067 637 011
NODE 4 NODE 5 8 28 000 00052 25 13 564 339 536 339 015
NODE 5(1) NODE 6 B 86 000 00052 25 18 564 339 478 339 026
NODE 6 NODE 7 8 86 000 00250 55 32 1237 396 1151396 018
NODE 7 NODE B a 86 000 00281 58 33 1311873 1225873 017
Q NODE 4 8 26 000 00052 25 13 564 339 538 339 015
NODE 4 AM 8 26 000 00052 25 13 564 339 538 339 015
AM AN 8 111 000 00052 25 19 564 339 453 339 030
AN A0 FM 111 000
AD (2} AP 8 123 000 00052 25 20 564 339 441339 032
AP (3} AQ B 237 000 00052 25 24 564 339 327 339 045
AQ (4) AR 10 313000 00040 25 23 897 486 384 486 041
AR AS 10 313,000 00040 25 23 897 486 584 486 041

0 \MDM Back Bowl\SEWER Wastewaler Master Plan-OPTION 1 1 10-2005 xisFlow Calcs
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CiVIL ENGINEERS * HYDROLOGISTS * LAND SURVEYORS * CONSTRUCTION MANAGERS

Force Main Calculations

Project Master Wastewater Plan for McDowell Mountain Back Bowl
Location Scottsdale, Anzona
Date January 7, 20056
References City of Scottsdale Design Standards and Policies Manual Project Number 042054 06
References Hazen-Willams formula Project Engineer_Gordon W W
Known Values
Hazen-Willams coefficient, C = 140 PVC Force Main, "C" = 140
initial Elevation = 2,640 located at proposed sewage pup
Final Elevation = 2,660 Existing Stub of Granite Ridge C
Forcemain Length (ft) = 5,660
Minor Loss Equivalent Length (10% of Length) = 566
Average Flow 27,750 gpd
Peak Hour Flow 111,000 apd

Calculated Values

Referenced Equations

v=Q/A  (1cfs=449 gpm)

A=p*[(D/12)*2])/4

He=3022*[(v/C) ™ 85]/[(D/12) * 165)

where v = velocity, feet per second (fps)

Q = flow rate, gallons per minute (gpm)
A = conveyance area, square feet

D = inside pipe diameter, inches
H; = head loss, feet per thousand feet of pipe

Peak Flow Peak Flow PipeDia Velocity Head Loss per Total Friction  Total Dynamic  Pressure

(gpd) (gpm) (in.) {fps) 1,000 ft (ft) Head Loss (ft) Head Loss (ft) Loss (psi)
111,000 7708 2 787 118 65 490 690 30
25 504 40 07 314 514
Gl ot ¥l iR E I e e PR e T N %@1‘%’%‘1

293 1118 186 386
257 780 160 360 16

Notes

1} The velocity and head loss calcufations are based on the peak flow rate  The pump capacity should be used for
the actual flow rate during the final ift station design

2) Wet well sizing, pump cycling and pump discharge rates would be designed such that the minimum flow velocity
in the forcemain 1s not less than 4 fps

4) For higher-velocity force mains, it may be required to increase the size of the fercemain prior to discharging to a
manhole, etc n order to reduce the discharge velocity

5) Surge calculations should be performed to ensure that the proper pipe class 1s being used

6) When wastewater 1s pumped over a considerable distance, increasing the forcemain size may reduce
horsepower requirements (and operation & maintenance costs) of the iift station pumps, due to reduced friction

Wastewater Master Plan-OPTION 1-1-10-2005 xIs | FM
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CIVIL ENGINEERS * HYDROLOGISTS * LAND SURYEYORS » CONSTRUCTION MANAGERS

TABLE 1 WASTEWATER FLOW CALCULATIONS

Project Master Wastewater Plan for McDowell Mountain Back Bowl Project Number 042054 06
Locatron City of Scotisdale Project Engineer Gordon W Wark P E
Date January 25 2005
References City of Scottsdale Design Standards and Polises Manual
Site Plan for Sonoran Crest dated 2/22/1999
Engineenng Report for Construction of Sewer Faciliies Granite Ridge Subdiviston Anzona Dated Janurary 23 2002
Sewer Quarter Section Map (46-55) City of Scatizdale Anzona
RESIDENTIAL NON-RESIDENTIAL |
UPSTREAM | DOWNSTREAM PD';E PIPE SLOPE DWELLING AREA SUB AREA | pquvaLent | TOTAL TOTAL | beaKING |PEAK FLOW{
NODE NOGDE UNITS <2 | ADFUNIT {SQFT) ADF/SQFT ADF POPULATION ADF EQUIVALENT FACTOR (GPD)
(IN} (FT/FT) DUIACRE (GPD) {GPD) POPULATION
Gravity, Gutfall to:the WestaIETT 2 i it L P R I L A e A e e A R L P, e T W L O A i, Sy o,
Al A 8 00052 4 250 1 000 10 1000 10 400 4000
A B 8 pgosz | 4 260 1000 10 2000 20 400 8000
C B 8 0 0052 3 250 750 8 750 8 400 3000
B E 8 0 0052 8 250 2000 20 4750 48 400 19 000
D E 8 00052 4 250 1,000 10 1,000 10 400 4 000
E F 8 0 0052 1 250 250 3 8,000 80 400 24 000
G F 8 00052 4 250 1,000 10 1000 10 400 4 Q00
F H 8 0 0052 4 250 1,000 10 8,000 B0 400 32 000
H 1 8 0 0052 D 0 0 8,000 80 400 32,000
Subtotal 8,000 32000
Gravity,Qiitfall to,tha!East at NodelSHERERR ?Mkﬂ*mﬁwuawm&%%mmﬁ " #&ﬂmwﬁ;@mmwummmwmm B A T
4 4 1 Q0052 3 250 750 400 3,000
Al K 8 0 0052 3 250 750 B 750 8 4 00 3 000
J1 K -] 0 0052 3 250 750 8 2250 23 400 g,000
L K i) 0 0052 5 250 1,250 13 1250 13 400 5 000
K N 8 0 0052 3 250 750 8 4 250 43 400 17 000
M N 8 4 0052 3 250 750 8 750 50 400 3000
N P 8 0 0052 8 250 1500 15 8 500 B5 400 26,000
o} P 8 0 0052 3 25Q 750 8 750 [:] 400 3000
P Q -] 0 0052 2 250 500 5 7,750 78 400 31,000
Subtotal kL] 7,750 7750 78 __ 31,000
[GravItyOutfall f6 the Enst aUNOGS A RERRS 2 Lo, LIOMAE LIy PR IEeBooe o T e R | Pt "mwmﬁm'%mﬁ’m P e T el e R g 11 R S
R S 8 00052 4 250 5000 09 5 500 5 500 55 4 00 22900
S U 8 0 0052 3 250 750 B 6 250 83 4 00 25,000
T U 8 0 0052 2 256 500 5 500 5 4 00 2 000
V] v 8 0 0052 2 250 500 5 7250 73 400 20,000
W X a 0 0052 3 250 750 8 750 -] 400 3000
X Z 8 0 0052 4 250 1,000 10 1,750 18 4 00 7 000
Y Z 8 0 0052 3 250 750 8 750 8 4 00 3000
z \' 8 00052 2 250 500 5 3000 30 400 12,000
v AA 8 0 0082 4 250 1,000 10 11,250 113 4 00 45 000
AA AJ B8 0 0052 4 250 1 000 10 12,250 68 5 00 61,250
AB AC 8 0 0052 5 250 1250 13 1250 13 400 5 000
AD AC 8 0 0052 4 250 1,000 10 1 000 10 400 4 000
AC AE 8 00052 2 250 500 5 2750 28 400 11,000
AE AE1 8 0 0052 8 250 1,500 15 4,250 43 400 17,000
AE2 AE1 8 00052 | 7 250 1,750 18 1750 18 400 7 000
AE1 AH 8 0 0052 [ 250 1,500 15 7,500 75 400 30 600
Al AH 8 0 0052 3 250 750 8 750 8 400 3000
AH Al 8 00052 | 2 250 500 5 8000 88 400 32 6Oo

QMDM Back BowhSEWERWvastewater Master Plan-OPTION 2 1-12 2005 xismodel 1/25/2005
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CIVIL ENGINEERS * HYDROLOGISTS # LAND SURVEYORS * CONSTRUCTION MANAGERS

TABLE 1: WASTEWATER FLOW CALCULATIONS

Project Master Wastewater Pian for McDowell Mountain Back Bow! Project Number 042054 08
Location City of Scottsdale . Project Engineer Gordon W Wark, P €
Date January 25 2005

References City of Scotisdale Design Standards and Policies Manual
Site Plan for Sonoran Crest dated 2/22/1999
Engineerng Report for Constructhon of Sewer Facilites Granite Ridge Subdivision, Anzona Dated Janurary 23, 2002
Sewer Quarter Section Map {48 55) City of Scottsdale Anzona

RESIDENTIAL NON-RESIDENTIAL
UPSTREAM | DownsTream | FIPE DWELLING AREA SUB-AREA [ poyvarent | TOTAL TOTAL | pEAKING |PEAK FLDW{
NGOE NODE DIA | PIPESLOPE| UNITS<2 | ADF/UNIT (SQFT) ADF/SQFT ADF POPULATION ADF EQUIVALENT FACTOR (GPD)
(IN) {FT/FT) DU/ACRE (3PD)} (GPD) POPULATION
AJ AK ] 0 0052 4 250 1,000 10 22,000 98 400 88 000
AK AA2 [} 00052 5 250 1,250 13 23,250 110 400 £3 000
| AAM AAZ ] 0 0052 8 250 2000 24 2 000 133 400 8900
AA2 AM 8 0 0052 25250 233 400 101,000
Subtotal Q_ _5000 09 2_5*250 25,250 233 101,000
Total 146 41,000 41,000 390 164,000
a O . ono
| NODE 1 ] 00200 - 8,000 80 4 32 600
NODE 1 NQDE 2 a 00239 _{ 8,000 80 4 32 000
NODE 2 NODE 3 8 00196 8,000 80 4 32 000
NODE 4 NODE 5 8 0 0052 8,000 80 4 32,000
NODE 5 NODE 8 8 0 0052 58 250 14,500 145 22 500 225 4 90,000
NODE 8 NODE7Y 8 0 0250 22 500 225 4 90 000
NODE 7 NODE 8 g 0 0281 22 500 225 4 90,000
| Outfall to the Granite Ridge Gravity System
Q NQDE 4 8 0 0052 7750 78 4 31,000
NODE 4 AM 8 0 0052 7,750 78 4 31,000
AM AN -] 0 0052 33 000 310 4 132 000
AN AO FM 250 33 000 310 132 600
AD@ AP 8 0 0052 12 250 3 00a 30 36 000 340 4 144 000
AP® AQ 8 0 0052 114 250 28 500 285 64 500 625 4 258 000
AQW AR 10 0 0040 78 250 19,000 1680 83 500 815 4 334 000
AR AS 10 0 0040 83,500 815 4 334,000
Note .
1) Caontnbuting flows include flows qenerated from 58 dwelling units in Sonoran Crest
2) Contributing flowa include flows generated from 12 lots in Granite Ridge
3 Contibuting flows include flows generated from 114 lota in Desert Ridge
4) Contibuting flows include flows generated from 18 lots in Boulder Mountain and 58 lots In Quarter Section 48-55

CMDM Back BowhSEWER YWastewatsr Master Plan-OFTION 2 1 42 2006 xamodsl 1425/2008



Table 2: Estimated Pipe Capacities
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TABLE 2 ESTIMATED PIPE CAPACITIES

CIVIL ENGINEERS HYDROLOGISTS LANDSURVEVORS CONSTRUCTION MANAGERS

Project Master Wastewater Plan for McDowell Mourtain Back Bowl Project Number 042054 06
Location Scottsdale Anzona Project Engineer Gordon W Wark PE
Date January 25 2005
FROM T PIPE PEAK PIPE SLOPE| J.;l:_lg'cl:;:e ﬁ Pﬁl IT:I;# 3‘# PIPE CAPACI SURPLUS 4D
NODE nooe  (szegn| W 1 Emen ad OCITY. Vi | " (GPD) CAPACITY
(GPD) (FPS) {FPS) (GPD)
Gravity Cutfall to the We st RN = e A e R TPt~ B0 o0 [ e 2 M RIP R L Sr  eL  ROR O et T |
Al A 8 4 000 00052 25 o7 564 339 560 339 Q08
A B [] & 000 00052 25 08 564 339 556 339 G o8
C 8 [} 3000 000582 25 07 564 339 561 339 005
B E <] 19 000 00052 25 12 564 339 545 339 013
D E B 4000 00052 25 a7 564 339 560339 006 |
E F B 24 000 00052 25 12 564 339 540 339 014
G F 8 4 000 00052 25 o7 564 339 560 339 006
F H 8 32 000 00052 25 14 564 339 532 339 Q16
H i 8 32 000 0 D052 25 14 £64 329 £32 339 016
Gravity,Outfall o the East at Node S kit SRR, « R R o M R KT
J Ji 8 3 000 Q0052 a7 564 339 561339 00§
Al K 8 3000 00052 07 564 339 561339 0405
J1 K a8 9,000 00052 09 564 339 555 339 009
L K 8 5000 0 0052 08 564 339 559 238 007
K N 8 17 000 00052 11 564 339 547,339 012
M N 8 3000 00052 or 564 339 561 339 o005
N P 8 26 000 00052 13 564 339 5§38 339 015
C P 8 3000 00052 o7 564 339 561339 005
P Q 8 31,000 00052 13 564,339 533 338 016
Gravity Outfall to the East at Node AE ol e S ORI R e e A £ T R B 5 gt Cal
R S 8 22 000 00052 25 12 564 339 542 339 013
B S u 8 25 oo 0 0052 25 13 564 339 539339 014
T u B 2 000 00052 25 06 564 339 562 339 o 04
U W 8 25000 Q0052 25 13 564 339 535339 815
W X 8 3000 00352 25 Q7 564 339 561339 005
X Z 8 7000 00052 25 09 564 339 557 339 oos
Y Fd -] 3000 0 0052 25 07 564 339 561338 005
Z v 8 12 000 00052 25 10 564 339 552 339 010
v AA 8 45 000 00052 25 156 564 339 519339 019
Al Al 8 61 250 00052 25 16 564 339 503 089 [ F¥]
AB AC 8 5 000 00052 25 08 564 339 559 338 o007 |
AD AC 8 4 000 0 0052 25 07 564 339 560 339 Q06
AC AE 8 11 000 0 0052 25 10 564 339 553339 010
AE AE1 ] 17 000 00052 25 11 564 339 547 339 D12
AE2 AE1 8 7 000 0 0052 25 09 564 339 557 339 L]
AE1 AH 8 30000 00052 25 13 564 339 534 329 018
Al AH 8 3000 Q0052 25 [ 564 339 561 339 005
AH A 8 32 000 00052 25 14 564 339 532 339 018
AJ AK 8 88 ooe 00052 25 18 564 339 476 333 azr
AK AA2 8 93 000 0052 25 18 564 339 471 339 027
AA1 AA2 8 8 000 00052 25 08 564 339 556 339 008
AA2 AM 8 101 000 00052 25 2 564 338 463 339 029
Gravity Outfail te the Almeda Sewer Line in Seneran Crest
| NODE 4 8 32 000 00200 49 22 1106 761 1074 761 Q12
NOOE 1 NODE 2 8 32 000 00239 54 23 1 209 867 1177 867 o1
NCDE 2 NODE 3 8 32 000 00196 49 22 1095637 1063637 012
NODE 4 NODE 5 8 32 000 0 0052 25 14 564 339 532339 016
NODE 5(1) NODE 6 8 90 000 00052 25 18 564 339 474 339 027
NODE 6 NQDE 7 8 90 000 00250 55 32 1237 396 1 147 396 018
NODE 7 NODE 8 8 90 000 0 0281 58 33 1311873 1221873 018
L) Rido
Q NODE 4 8 31000 00052 25 13 564 339 533339 016
NODE 4 AM 8 31000 00052 25 13 564 339 533339 016
AM AN 8 132 000 0 0052 25 20 564 339 432339 033
AN AD 0 132 000
AD(2) AP 8 144 000 0 0052 25 21 564 339 420 338 03
AP {3) AQ 8 258 000 00052 25 24 564 339 306 339 a 47 |
AQ (4) AR 10 334 000 0 0040 25 24 BYY 486 563 486 042
AR AS 10 334 000 00040 25 24 897 486 563 486 042

CQ\MDM Back Bowl\SEWERWastewater Maatar PIan-OPTION 2 1 12 2005 xisFlow Calcs
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Force Main Calculations

Project Master Wastewater Plan for McDowell Mountain Back Bowl
Location Scottsdale, Anzona
Date January 7, 2005
References City of Scottsdale Design Standards and Policies Manual Project Number 042054 06
References Hazen-Willams formula Project Engineer Gordon W W,
Known Values
Hazen-Willlams coefficient, C = 140 PVC Force Main, "C" = 140
Initial Elevation = 2,640 located at proposed sewage pun
Final Elevation = 2,660 Existing Stub of Granite Ridge C
Forcermain Length {ft} = 5,660
Minor Loss Equivalent Length (10% of Length) = 566
Average Flow 33,000 gpd
Peak Hour Flow 132,000 gpd

Calculated Values
Referenced Equations
: v=Q/7A (1 cfs = 449 gpm)
A=p*[(Df12)72]/4
H,=3022 *[{v/C)*185)/[(D/12) M 165]
where v = velocity, feet per second (fps)

Q = flow rate, gallons per minute (gpm)
A = conveyance area, square feet

D = inside pipe diameter, inches
H; = head loss, feet per thousand feet of pipe

Peak Flow Peak Flow Pipe Dia Velocity Head Loss per Total Fniction Total Dynamic  Pressure

{gpd) (gpm) (in) {fps) 1,000 ft (ft) Head Loss (ft) Head Loss (ft) Loss (psi)
132,000 8167 2 936 163 49 583 783 34
25 599 55 21 373 573 25
S i A TS O R 0T
355 15 41 221 42 1 18
306 10 74 190 390 17

1) The velocity and head loss calculations are based on the peak flow rate  The pump capacity should be used for
the actual flow rate during the final Iift station design

2) Wet well sizing, pump cycling and pump discharge rates would be designed such that the minimum flow velocity
in the forcemain 1s not less than 4 fps

4) Far hugher-velacity force mains, it may he required to increase the size of the forcemain prior te discharging to a
manhole, efc n order to reduce the discharge velocity

5) Surge calculations should be performed to ensure that the proper pipe class I1s being used

6) When wastewater 1s pumped over a considerable distance, increasing the forcemain size may reduce
horsepower requirements (and operation & maintenance costs) of the Iift station pumps, due to reduced friction

Wastewater Master Plan-OPTION 2-1-12-2005 x{s | FM 19
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CIVIL ENGINEERS * HYDROLOGISTS * LAND SURVEYORS * CONSTRUCTION MANAGERS
References
Project Master Wastewater Plan for McDowell Mountain Back Bowl Project Number 042054 06
Location Scottsdale, Anzona Project Engineer Gordon W Wark, P E
Date January 13, 2005
References City of Scottsdale Design Standards and Policies Manual
Pipe Size Min Slope  Design Flow Peaking Manhole Q
Land Use - Average Day Flow Type {IN) (FT/FT) (GPCD) Factor Spacing
Residential __ 250 gpd/DU Residential 8 0 00520 100 4 500
Commercial 0 50 gpd/sf Commercial 10 0 00400 100 4 500
General Office 0 50 gpd/sf Retall 12 0 00300 100 4 500
Hotel 402 gpdfroom Resort 15 0 00220 105 Harmons 500
Cultural/{nstifutional 105 Harmons 600
105 Harmons 600
105 Harmons 600
Minimum Pipe Velocity 25FPS
Maximum Pipe Velocity 10 FPS

Source ADEQ Bulletin

Q \WDM Back BowhSEWERWastewater Master Plan-OPTION 2-1-12-2005 xIsReference 1/13/2005
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ductile iron pipe (DIP) with an approved intenior and extenor liners  Those systems designed
with velocities of 2 5 feet per second shall be constructed of either Vitrified Clay or Ductile
Iron pipe Alternate matenal will be considered by the City upon submittal of written request
by the engineer

In general, pipe matenals should not change between manholes

Where standard strength pipe 1s not structurally sufficient or when proper cover cannot be
maintained, additional strength must be obtained by using extra-strength pipe, special
bedding specifications or special construction methods

All types of pipe matenial used in design shall have established ASTM, ANSI, or NSF
standards of manufacture or seals of approval and shail be designated for use as sewer pipe

No pubhc sewers shalt be less than eight {8) inches i diameter unless permission is recetved
i writing from the Water Resources Department

SYSTEM LAYOUT

If the horzontal direction or slope of the sewer line changes, a manhole shalt be constructed
The horizontal angle formed between the two lines shall not be less than ninety (90) degrees
In sewers that are tweive (12} inches or larger, angles formed shall be between one hundred-
twenty (120) and one hundred-fifty (150) degrees to the downstream pipe, for odor control
purposes

Hornzontal curvilinear sewers will not be allowed

Sewer flows shall not pass through collection systems that have not been accepted by the
City of Scottsdale

Public sewer flows shall not flow through a private sewer system

All publc sewer hines shall be located within a dedicated street nght-of-way or private street
access easement All sewers shall be aligned parallel to and south or west of the street
centerline In general, sewer lines should not cross the street centertine except in cases where
curvilinear roadway alignments are encountered

DESIGN FLOWS

In the absence of flow data prowided by the designer, new domestic sewage systems shall be
designed in accordance with the following

1 Sewers eight (8) to twelve (12) inches in diameter shall be designed wath peak capacities,
when flowing fuil, of not less than four hundred (400) gallons per capita per day (gpcd)

2 Sewer lines larger than twelve {12) inches in diameter shall be designed using one
hundred five (105) gped and a peaking factor developed from *Hammon’s Formula”

Qmax=Qavg[1+14/(4+P"?)]
WHERE P = Population / 1,000

Commercial flows should be based upon known regional data or accepted engineering
reference sources, approved by the City

5 1 Sewer System Design — December 1999 Page 4



Density data to be used in sewer destgn
Singte-family urits 2 5 persons/unit
Mult-family units
Townhouse/Patio homes 2 5 personsfunt
Apartments 2 5 persons/unit

*Subject to regional vanations as approved by the City's Planning Department

D HYDRAULIC DESIGN

Sewer lines should be designed and constructed to give mean velocities of not less than 25
fps, based upon Manning’s Formula, using an “n” value of 0 013 Hydrogen sulfide problems
continue to be a concem, therefore must be analyzed in the Design Report and be provided
for the design of the system where required Conversely, to prevent abrasion and erosion of
the pipe matenal, the maximum velocity shall be Iimited to 10 fps at estimated peak flow
Where velocities exceed this maximum figure, the line shall be constructed of DIP or its
equivalent [n no case shall the velocities greater than 15 fps be allowed Al veloctties
should be analyzed under peak flow conditions

The d/D ratio for gravity sewer pipes 12 inches in diameter and less shail be no greater than
0 65 n the ulbmate peak flow conddtion  The dfD ratio for gravity sewers greater than 12
inches In drameter shall be no greater than 0 70 in the ultimate peak flow condition

MANHOLES AND CLEAN OUTS

Manholes in City streets must be located near the center of the traffic lane of the intenor lane,
rather than on or near the line separating traffic lanes Manholes should not be located in
bike trails, equestnan trails, sidewalks, or crosswalks Manholes shall be installed at the end
of each line, at all changes of grade, pipe sizes, alignments and at distances not to exceed
those shown below

SPACING Maximum Manhole
Pipe Size - Inches Spacing - Feet
8-15 500
18 - 30 600
36 -60 800
Over 60 1,300

Cleanouts may be used in place of manholes at the end of laterals which cannot be extended
and are less than one hundred fifty (150) feet in length Cleanouts must be placed on the
end of all ine extensions to allow for cleaning and televising of ines To assure line, grade
and matenai compatibility, a manhole shall be installed at the point of connection when a
cleanout 1s removed for a sewerine extension

All manholes should be the pre-cast concrete type as detailed in the Marncopa Association of
Governments (MAG) standard details for Public Works Construction, detail No 420,
excluding the steps and/or cast in anchors for steps  If a manhole i1s more than ten (10) feet
deep or the line Is over twelve (12) inches in diameter, the manhole shall be five (5) feet In
diameter

5 1 Sewer System Design - December 1999 Page 5
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3} In addition to the acceptance test, the sewer line shall be
cleaned to remove foreign material.

4) Manholes shall be placed at each end of the curve not to exceed
400 feet spacing

Manholes and Cleanouts
a Location - Except as 1temized below, manholes shall be installed at
the end of each line at all changes of grade, pipe size, or align-

ment, at all sewer pipe 1ntersectiens, and at distances not exceed-
ing those shown below

MANHOLE SPACING

Pipe Size {(1in ) Max Manhole Spacing (fc )
g - 15 500
18 - 30 600
36 - 60 804
Cver 60 1300

Cleanoucs nay he used in place ar manholes at tne encd of
laterals less taan 200 feer in lengch

Where manholes are located in areas of flooding, consideration
shall be given in design to eliminate sSCLOrm Water entrance.

Sewer Size Mintmum Slope to Maintain Velocity of-
(in)  {mm) 20 fps (06 m/s) 251tps (075 m/s)
n 010 013 015 010 013 015
8 200 0020 0033 0045 0031 0052 0070
10 250 0015 0024 0033 0023 0037 0052
12 300 0011 0019 0026 0018 0030 0040
15 380 00085 0014 0019 0G13 0022 go3o
18 450 00067 0011 0015 0010 0017 0023
24 600 00045 00077 0010 00071 0012 0016
Table V-]

Minimum Slope To Maintain Indicated Velocities Flowing Full
(From Manning’s Formula)
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10 Introduction

11 Purpogse

ARCADIS G&M, Inc (ARCADIS) was contracted by Triple Five Group of
Comparues to prepare construction drawings, spectfications and County and
City permut applications to construct a new sewer system for Gramite Ridge
subdrvision in Scottsdale, Anzona The new samtary sewer system
construction will include wstallation of 8-inch PVC gravity sewer mains and
building service connections 1n accordance with City of Scottsdale, State, and
County regulations

This engineering report 1s part of the City of Scottsdale and Maricopa County
Environmental Services Department (MCESD) subdrvisions plan review
package, and was prepared 1 accordance with the following standards

* City of Scottsdale Design Standards and Pol:cies, Revised 1999,
Chapter 5, Wastewater

e ADEQ Aqufer Protection Permut, Anizona Admmstrative Code R18-9-
E301 and

e City of Scottsdale Supplement to MAG Umform Standard -
Specifications and Details for Public Works Construcnon and

e (City of Scottsdale Design Guidelines and Policies for Environmentally
Sensttive Lands

s Mancopa Association of Governments (MAG) Uniform Standard
Specifications and Details for Public Works Construction

G\TlAland Resourtesil(9 Granme Ridgel800Fangineering_renorsiSewer Enqineering Report_t 23-02 do¢
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12 Project Contacts

The construction project owner 1s Triple Five Group of Compames Barry
Markham 1s the owner’s representative  ARCADIS has prepared engineenng
analysts, reports, and construction drawings and specifications for this project
The owner and engmeer contact information 1s as follows

‘Owner

Barry Markham

Triple Five Group of Companies

1201 S Alma School Road, Suite 10550
Mesa, AZ 85210

(480) 890-0555

Fax (480) 898-0852

Engineers

Burke Lokey, PE, Project Manager

Jeff Bower, PE, Project Engineer

ARCADIS G&M, Inc

8222 S 48" Street, Suite 140

Phoenix, AZ 85044 i
(602) 438-0883

Fax (602) 438-0102

13 Site Location

The project location 15 Scottsdale, Arizona just east of Troon Mountain from
the intersection of Happy Valley and Alma School Roads The project 1s
bounded on the south by 1 18" Place and La Junta Road intersection, on the east
by state owned lands, on the north by undeveloped private property, and on the
west by the future 118" Street ahignment A vicinity map 1s provided as F igure
1

The construction site 1s located in Section 3 of Township 4 North, Range 5 East
of the Gila and Salt River Base and Menidian, Mancopa County, Anzona The
lautude and longitude near the center of the construction site are approximately
33°43'00" North and 111°30'00" West. respectively

G WiALand Aesourcesdd Granite Lidgeiatheng netrng_reporsSewer Engineenng Aeport_t 73-02 doc 2
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14 Existing Site Conditrons

At this time, the project site consists of undeveloped desert, classified as
Environmentally Sensitive Land (ESL) by the City of Scottsdale No exasting
roads or utilities are presently known to exist on the property Soil conditions
were provided 1n a report by Construction Inspection & Testing Company titled
Soil Investigation, Residential Development 118" Street and Happy Valley
Road, Scottsdale, Arizona dated June 23, 1994 According to the report, the
site predominantly consists of clayey sands (SC) with mterbedded gravel
depostts

According to City of Scottsdale maps and venfied by engmeenng
reconnaissance, a sanitary sewer manhole exists at the intersection of North
118" Place and East La Junta Road The manhole was measured and 1t was
determuned that the existing invert 1s approximately 7 4 feet below the nm
elevation The new sewer system intended for Gramte Ridge will tie to this
manhole and the manhole grouting will be modified as necessary to provide
smooth flow lines

G TIALInd Retourc esE0Y Granrte Ridg q_r S g Repor 1 23-02 doc 4




-' k- - - -

0 | . Triple Five Group of

Comparies
Granite Ridge Subdmision
ARCADIS Scottsdale, Arizona

Engineenng Report for
Construction of Sewer
Facilities

2.0 Sewer System Design )
Thus section presents an analysis of the proposed sewer system design as
required to show comphance with the aforementioned regulations (see Figure 2
for system layout) This section 1s as follows

1 Matenals ¢

2 Hydraulic Design

3 System Layout

4  Pump Station Design

5 Force Mans

21 Matenals

22

The matenal selected for the new sewer mauns 1s Polyvinyl Chlonde (PVC),

SDR 35, which 1s permutted by the City of Scottsdale and MAG In general,

sewer pipe bunal depths will be from 4-ft to 10-ft, which are withmn the

recommended design range for trench cover soil load and H-20 truck hive loads -
(Umbell, 1997)

All sewer mains for this project will be mumumum diameter of 8-in - Buulding
connection laterals will be 4-1n pipes  Building connections will be installed to
the Right of way and marked for future bulding tie-in

Hydraulic Design

The hydraulic design of the sewerage system consists of deterrmiming the peak
flow required, peak capacity available, and computing apphcable sewer pipe
slopes to meet requirements

QTN and Resourcer 9 Granite MidgeuIdiengwicerng_repormiSewer Engineering feport 1 23-02 dog 5
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Peak Capaciry Required

The City of Scottsdale design policies require that the peak capacity of the new
sewer system be designed to handle 400-gallons per capita per day (gpcd) when
flowing full Using the City’s planning data for typical density data of 2 5
persons per dwelling umt, the twelve (12) home lots planned for Granite Ridge
will require a peak capacity of 12,000 gallons per day (gpd)

Granute Ridge will tie to the sewer system already 1n place for the Desert Crest
subdivision An analysis of the new total peak capacity for these two systems
as they discharge to the City’s 10-in main at Happy Valley Road 1s provided 1n
the Appendix Using Quarter Section map 46-56 showing the existing
sewerage and home lots, the number of Desert Crest home lots was estimated to
be 114 Peak capacity required for Desert Crest was computed to be 114,000
gpd for a total peak capacity required for the two subdivisions of 126,000 gpd

The Contractor will be required to test the sewer system upon installation in
accordance with MAG standards According to MAG requirements the
maximum allowable leakage rate 1s 0 5-gallon per hour per 100 ft of pipe per
inch diameter of pipe  Since the Contractor must meet this requirement for all
pipe segments 1t was assumed that the average infiltration rate for the system
will be ¥ of the required rate, whuch 1s 0 25 gallon per hour per 100 ft of pipe
per inch diameter For a total pipe length of 10,400 ft (1,500 ft for Gramite
Ridge and 8,900 ft for Desert Crest), a total infiltration rate of 4,992 gpd was
estimated for the 8-in sewer mains Desert Crest sewer pipe lengths were
measured from Quarter Section map 46-56 /

Total peak capacity required for Granite Ridge, Desert Crest, and estimated
groundwater infiltration was computed to be 130,992 gpd (0 20 cfs)

Peak Capacity Avanlable

An analysis for the Peak capacity available 15 included in the Appendix The
analysis 15 based upon the Manning’s formula for a full circular pipe with
roughness coefficient, n, of 0 013 With a mimmum velocity criterion of 2 3
feet per second (fps), the required sewer pipe slope 1s 0 0052 and available
capacity of 363 157 gpd  Available capacity at the required minumum slope
exceeds the required capactty, indicating that the proposed 8-1n pipe will
adequately convey the wastewater Calculations are included showing the

G ATiALand ResourcesliC? Granrie R dgetBDIOMengineenng, reportsisevwer Engmerring Aegort 1 13-02 dog 7
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depth-to-diameter (d/D) ratios, flowrates, and velocities for several reaches
within the subdivision  Results indicate that &/D wall not exceed the 0 65
requirement for 8” pipe as per the City of Scottsdale DS&PM

Hydrogen Sulfide Generation Potential

Hydrogen sulfide 1s known to be produced from withun the shme layer that
develops along the interior wall of sewer pipes Key factors in the production
of excessive amounts of hydrogen sulfide include the following (ASCE, 1982)

» Insufficient dissolved oxygen present in the wastewater
¢ High temperatures
¢ Inadequate pipe slope causing low wastewater velociues

Pipe slope and estimated wastewater velocities were computed and results
indicate that the proposed slopes will not cause low velocities Therefore, the
hugh wastewater temperatures and insufficient oxygen are the operative
parameters An estimation of the hydrogen suifide potential 1s provided 1n the
Appendix Results of the analysis show that the effective biological oxygen
demand (EBOD) of the wastewater greatly affects hydrogen sulfide generation
potential If EBOD of the wastewater 1s kept less than 316-mg/l, then marginal
conditions will exast for sulfide generation Higher EBOD conditions may
make sulfide generation more common

System Layout

Thus project consists of tnstallation of a wastewater collection system that will
tie to the city’s collection system at East Happy Valley Road (through the
Desert Crest system) In accordance with ESL guidelines, the sewerage system will
only be located within the road nght of way

To maintain veloctty requirements, the proposed sewer pipes will be sloped at a
mimumum of 0 0052 ft/ ft (0 52%) All proposed pipe runs will be straight,
with manholes between runs where horizontal and vertical grade breaks, -
alignment changes, end of runs, or maximum spacing of 300-ft are required
Curvilinear pipe will not be used

G NALInd Resourcen803 Granrte RidgedI90nengmeeriang_reparoSewsr Engineenng Aeport Y 2302 doc 8
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All manholes will be pre-cast concrete tvpe as spectfied by MAG detail no
420 Addittonal manhole requirements by the City of Scottsdale are noted on
the drawings

Separation between Water and Other Unlities

New sewer mains will be wnstalled such that they are at least honzontally 6 ft
(outside diameter to outside diameter) from water mains and other utilities At
locations where the water mains must cross sewer mains, both mains will be
encased 1n concrete as required by MAG Standard Specifications

New sewer service connections (lateral) will be required to cross the water
main The sewer laterals will be installed below the water main and provide at
least 12-inches of clearance If 1t 1s not possible to place the new laterals at
least 12-inches below the water mains, then the sewer laterals will be encased
1n 6-inches of concrete as requuired per City of Scottsdale requirements

Installation of Sewer Mamns

Gravity sewer mams will be wnstalled and tested according to Section 615,
Sewer Line Construction, MAG Uniform Standard Specifications for Public
Works Construction and City of Scottsdale Supplement to MAG Construction
drawings show the plan and profile views and include the required pipe slope,
diameter, and estimated length for each pipe un  Sewer pipes will be placed at
least four (4) feet below grade, and the pipes will be aligned to follow the paved
streets

2 4 Pump Station Design

Pump stations are not proposed for this development

2 5 Force Mans

Force mains are not proposed for this development

G\TIALand Rewowrcesih9 Granite NidgedQX-fengmetring reporsiSewer Engineenng Repori_t 23-02 doc 9
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Hydraulic Analysis of Sewer System
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Project Number AZ000809 0004 TASK 00002
Project Name Granite Ridge subdivision
Subject Sewer Design Calculations

ARCADIS cam e

8222 South 48 Street, Phoenix, Anzona 85044

Checked by BPL

Date Dec 2001
Date Dec 2001

PURPOSE

This analysis was conducted to show comphance with City of Scottsdale and ADEQ
regulations for sanitary sewer engineenng design  This analysis is pant of the Engineenng
Report to be submitted to both aforementioned agencies for review and approval of the
Granite Ridge Subdivision sanitary sewer system The analysis includes the following

1 Estimate of design sewer flows
2 Hydraulic analysis of sewer !
3 Analysis of hydrogen suifide generatton potential

SUMMARY OF CONCLUSIONS

The results of the sanitary sewer system analysis indicate that the new sewer system for
Gramte Ridge will not adversely effect the existing system in Desert Crest To maintain
requrred flow velocities, the new system will be constructed with a2 minimum design slope

of 0 0052 ft per ft of main
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Project Name Granite Ridge subdivision
ARCAD l S G& M Subject Sewer Design Calculations

8222 South 48 Street, Phoenix, Arizona 85044 Checked by BPL Date Dec 2001

Project Number AZO00B09 0004 TASK 00002

By JWB Date Dec 2001

I. ASSUMPTIONS

REFERENCES

1 The new sewer system will be flow by grawvity and flow partially full

2 The flow conditions for the new system will approximate uniform flow conditions, thus
the Manning formula will provide a reasonable approximation of the design flow
conditons  Solids were not considered within analysis

3 Existing Desert Crest sewer system consists of approxamately 114 potential home

sifes Analysis will include addition of new sewer main to the Desert Crest system to
Happy Valley Road

1 City of Scotisdale Design Standards and Policies, Revised December 1999

2 Cily of Scottsdaie Water and Sewer Quarter Seciion Map No 46-56 NE 1/4 Section
10, T4N, RSE undated

3 <removed>

4 Arcadis, G&M, Inc Prehminary Piat for Gramite Ridge Subdivision March 2001

5 Amencan Soctety of Civil Engineers (ASCE) Gravity Sanitary Sewer Desiqn and
Construction Manuals and Reporis on Engineenng Practice No 60 New York 1982

6 Mancopa Association of Govemments (MAG) Uniform Standard Specificattons for
Pubhc Works Construction  (Rev 1999)

GRANITE RIDGE SUBDIVISION
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Project Number AZ000809 0004 TASK 00002
Project Name Granite Ridge subdivision
Subject Sewer Design Calculations

By JwB Date Dec 2001

8222 South 48 Street, Phoenix, Anzona 85044 Checked by BPL Date Dec 2001

1. ANALYTICAL METHODS AND INPUTS

be 8-n In diameter

PEAK DESIGN CAPACITY:
Existing Lots (Desert Ridge)=

Peak Capacity per capita per day =
Density =

A ESTIMATION OF DESIGN SANITARY SEWER FLOWS

In accordance with the City of Scottsdale Design Standards and Policies {1}, the domestic
sewage system planned for Granite Ridge will be designed for peak capacties, when
flowing full, of at feast 400 galions per capita per day (gpcd) The proposed sewer line will

Existing system for Desert Crest subdivision consists of 8-in PVC sewer mains [2] From
Happy Valley Road, the existing sewer follows North 117th Street to Whispenng Wind Dnve
and North 118th Place An addhional 8-in branch ties to the 117th Street main from East
Juan Tabo Road An estimation of the existing and addition of twelve new lots for Granite
Ridge peak capacity when flowing full ts computed below

114

400 gpcd
2 5 persons/unit

Extst Peak Cap Total =

New lots (Granite Ridge) =

Peak Capacity per capita per day =
Density =

114,000 gpd

12

400 gped
2 5 persons/unit

New Lots Peak Cap Total =

Total New Peak Capacity =

12,000 gpd

126,000 gpd

G \TInLand Resources\808 GraneRidgeteng\80904\anginsenng_rapartsipipe_calcs_sewerxs
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B HYDRAULIC ANALYSIS

MANNINGS FULL PIPE CALCULATION

The gravity sanitary sewer peak capacity, when flowing full, can be approximated using the
Mannmg formula The formula computes the estimated flowrate based on pipe diameter and
pipe bed slope

1.486 2/ 1
0=1280pH sl 4
n
where,
Q flowrate [cfs]
n Mannings roughness factor
R Hydraulic radius (area / wetted penmeter) [fi]
S Pipe bed siope [f/fl]
A Pipe cross-sechional area [fi*2}

The Manning's roughness factor 1s the approximate resistance to flow within the pipe PVC
pipe 1s very smooth, but will be approximately 0 013 when a slime layer develops — which 1s
nomal [1] The hydraulic radius is one-forth of the diameter { 0 25 x D) for a full, circular
pipe The bed slope will vary for this project as shown in the design plans Since the flowrate
1s directly proportional to the slope, the most shallow slope will be analyzed to estimate the
least available flowrate for the subdivision The pipe cross-sectional area 1s one-forth of the

diamteter squared multiplied by pi ( p1 x D74 )

-\

GRANITE RIDGE SUBRIVISION
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Project Number AZ000809 0004 TASK 00002
Project Name, Gramte Ridge subdivision

ARCADIS G & M Subject Sewer Design Calculations
By JWB Date Dec 2001

g222 South 48 Street, Phoenix, Anzona 85044 Checked by BPL Date Dec 2001

C ESTIMATED SULFIDE GENERATION POTENTIAL

Sanitary sewers are at nsk of intemal corrosion damage due to hydrogen sulfide generation
The hydrogen sulfide is generally known to be produced from within the shime layer that
develops along the intenor wall of the sewer pipes Key factors in the production of
excessive amounts of hydrogen sulfide include 1nsufficient dissolved oxygen present in the
wastewater, high temperature wastewater, and inadequate sewer pipe slope causing low
velocities [S] Analysis of the anticipated wastewater DO and temperature are beyond the
scope af this analysis and are difficult to control However, the sewer pipe slope can be kept
steep enocugh to reduce the potential for low velacihies and hydrogen sulfide buildup.

One method proposed by ASCE, called the Z formula was applied to estimate the potential
for hydrogen sulfide butldup in this new system [5]

_ EBOD P

= g0 SQD 33 x};

where, - R SRR
P wetted penmeter (= 0 x D) w

b surface width { =IDxsin(180-6) ) -

For a partially flowing pipe,

d
g= 1-2—
arccos( )

GRANITE RIDGE SUBDIVISION

G \TnLand Resources\809 GranieRidge\ong'80904langmesnng_reporisipipe_calcs_sewar s BURIED SEWER PIPE DESIGN

Page 6 of 14




o ‘ .

Project Number AZ00080% 0004 TASK 00002
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By Jws Date Dec 2001

8222 South 48 Street, Phoenix, Anzona 85044 Checked by BPL Date Dec 2001

IV CALCULATIONS AND RESULTS
INPUT PARAMETERS

PipeID = 8 In {inside diameter)
n= 0013 Mannings roughness coefficient

A REQUIRED FLOWRATE

The total required peak flowrate is the calculated population density flow and infiltration by
groundwater [3] MAG testing requirements allow a maximum groundwater infiltration rate
of 0 5 gph per 100-ft of pipe per inch diameter of pipe [6] Since the Contractor must meet
this requirement for ail pipe segments, it was assumed that on average, the infiltration will
be 1/2 of the MAG requirement or 0 25 per 100-ft of pipe perinch diameter Pipe length s
approximate based on subdivision layout

New Pipe (Granite Ridge)* Existing Pipe (Desert Crest),
Pipe Dia = 8 m Pipe Dia = 8 n

infiltration = 30 gph Infiltration= 178  gph
720 gpd 4272 gpd

Total Infiltration = 4992 gpd

Peak Capacity for Full Flowing Pipe

Discharge
(gpd) {(gpm) (cfs)
[Usage 126,000 87 50 0 1950
+ infitration 130,992 a0 97 0 2027

GRANITE RICGE SUBDIVISION
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Project Number- AZ000809 0004 TASK 00002
Project Name Granite Ridge subdivision

Subject Sewer Design Calculations

By JWB Date Dec 2001
Checked by BPL Date Dec 2001

8
0349
0167

n
sf
ft

B AVAILABLE DISCHARGE - FULL CIRCULAR PIPE

Avallable Discharge for varying slopes and FULL pipe

Required Full pipe discharge = 130,992 gpd
Slope Discharge Velocity
cfs) m) @L& Slope to meet required
0 00029 021 92 132,992 059 Jie discharge
0003 066 297 427,749 190
0 005 085 383 552,221 245
0 0052 0 87 391 563,157 250 fle___[Slope to meet required
001 121 542 780,959 346 velocity
0013 138 618 890,430 3985
0015 148 664 956,475 424
Required
Slope = 0.0052  ft/ft

G \TirLand Resources\809 GranteRidgelang\80904\engineenng_reperisipipe_calcs_sewerxs
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Project Number AZ000809 0004 TASK 00002
Project Name Granite Ridge subdivision

ARCADIS cawm Subject_Sewer Design Calcultons
By JwB Date Jan 2001

8222 South 48 Street, Phoenix, Anzona 85044 Checked by BPL Date Jan 2001

AVAILABLE DISCHARGE ~ PARTIALLY FULL CIRCULAR PIPE

Flowrate estimates for three reaches within the subdivision are calculated below
Calculations are based on the the city's Design Standard and Policies Manual data which
advises 400 gped  Calculations assumed 2 5 persons per unit for this subdivision for a total
of 1,000 gallons per unit per day (400 gped x 2 5 ppu)

Reach No 1

Areas north of intersection Lots 2, 3,4,5,6,7,8
No of Lots = 7

Peak Capacity = 7000 gpd

Reach No 2

Areas east of Intersection Lots 9, 10, 11, 12

No of Lots = 4

Peak Capacity = 4000 gpd ) .
Reach No 3

Subdivision entrance All Lots

No of Lots = 12

Peak Capacity = 12000 gpd

Analysis of the pipe flow depths, flowrates, and velociies were computed with FlowMaster,
Version 6 1 by Haestad Methods Minimum pipe slopes for the three reaches were selected
from the design drawings to complete the analysis Reaches 1 and 3 were sloped at 0 0052
ft/ft umimum and Reach 2 was sloped at 0 04 ft/ft

Resuits from the FlowMaster analysis follow (3 pages) A summary table i1s provided below

Reach Slope Q Velacity d/D
No (] (opd]  [fus]
1 0 0052 7000 086 0075
2 004 4000 147 03
3 0 0052 12000 101 0 105

GRANITE RIDGE SUBOIVISION
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Worksheet
Worksheet for Circular Channel

Project Descrption

Worksheet Granile Ridge Sanitary

Fiow Element Circular Channed

Method Manning s Formula

Solve For Channe! Depth

Input Data

Mannings Coefiicient 0013 .

Slope 0005200 fUff = 5 lerc -me é-rn.m ) 115

Diameter 8 n

Discharge 4 860 gpM e q_} 000 ﬁf‘)

Results

Depth ogos

Flow Area 132 fif

Wetted Penmeter 038 ft

Top Width 036 ft

Cnticat Depth oos t

Percent Full 78 %

Crntical Sicpe 0 008250 i/t

Velocity Q86 fiis

Velooty Head 001 ft

Specific Energy 006 ft

Froude Number 080 ) . = R

Maximum Discharg 420 698 gpm

Discharge Full 391 090 gpm !

Siope Full 0000001 f/f

Flow Type Subcntical

Project Engineer Witham J King

€ ‘haestad\imw\granite_sanchk fm2 Giffels Associates Inc FlowMaster v6 1 [614k]
01/23/02 102021 AM @ Haestad Methods [nc 37 Brookside Road Waterbury CT 06708 USA  (203) 755-1666 Page 10f 1



Project Description

Worksheet Granite Ridge Sanitary
Flow Element Curcular Channel
Method Manning's Farmula
Solve For Channel Degth

input Data

Mannings Coefficient

0013
G 040000 WA —— S,OPQ

Slope

Diameter B mn
Dhscharge 2780 gp
Results

Depth 002 ft
Flow Area 4 2e-3 R*
Wetied Penmeter 026 fi
Top Width 025 f
Cntical Depth cod4 f
Percent Full 37 %
Cntical Slope 00090738 fuft
Velocity 147 /s
Velocity Head 003 ft
Specific Energy 006 #
Froude Number 200

Maximum Prscharg

1,166 805 gpm

Discharge Full 1084 688 gpm
Slope Full 2 627485e-7 1/t
Flow Type Supercnticai

< \haestad\fmwi\granite _sanchk fmz
01/23/02 102104 AM @ Haestad Methods Inc. 37 Brookside Road  Waterbury CT 06708 USA  (203) 755-1666 Page 1 of 1

Worksheet

-Fﬂ.om c)(‘a.wnzj&
s — o g

Giffels Associates Inc

.OUT?UT ~ Keaew Mo, 2.

Worksheet for Crircular Channel

Project Engtneer Willam J King
FlowMaster v6 1 [B14k]
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Worksheet for Circular Channel

Project Descnption

Worksheet Granite Ridge Sanitary

Flow Element Circutar Channel

Method Manning s Farmula

Solve For Channe! Depth

{nput Data

Mannings Coefficient 0013 .
Slope 0005200 #/ft &— :\ore -Q—;m C)-"“—'-*’ S
Diameter 8 in

Discharge 8330 gpm £L— 12, 600 ar é
Results )
Depth 0o7 tt

Flow Area 18e-2 fi2

Wetted Penmeter 043 ft

Top Width a40

Critical Depth 006 ft

Percent Full 101 %

Cnbical Slope 0007676 fMt

Velocity 101 fs

Velocity Head Q02 ft

Specific Energy 008

Froude Number 083 .

Maximum Discharg 420 698 gpm i

Dischamge Full 391 080 gpm

Slope Full 0 000002 it

Flow Type Subcntical

¢ \haestadvimw\granite_sanchk fm2
01/23/02 101927 AM  © Haestad Methods Inc

Giffels Associates Inc
37 Brookside Road  Waterbury CT 06708 USA

Project Engineer William J King

{203) 755-1666

FlowMaster v6 1 [614K]
Page 1 of 1
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Project Name Granite Ridge subdivision

L
ARCADI S G & M Subject Sewer Design Calculations
By JWB Date Dec 2001

Project Number AZ(0080% 0004 TASK 00002

8222 South 48 Street, Phoenix, Anzona 85044 Checked by BPL Date Dec 2001

C CHECK FOR HYDROGEN SULFIDE GENERATION POTENTIAL

INPUT DATA
Pipe ID = 8 0 inches
Slope = 0 0052 fifft
Discharge = 130992 gpd
0 203 cfs
d= 3 0 in {(assumed depth of partial flow in the pipe)
CALCULATIONS
8= 13181
P= 08787 ft
b= 0645 ft
Check Z formula for several potential EBOD conditions
EBOD
(rmg/l) Z condifion
156 4987 sulfide rarely generated
157 5019 marginal conditions
312 94874 marginal conditions -
313 10006 [sulfide genieralion cammon
500 15984 |sulfide generation common

Sewer system EBOD conditions are a function of severai factors, fike chmate, temperature,
loading rate, and others Typical residential EBOD may be 200 mg/l to 500 mg/ [5]

GRANITE RIDGE SUBDIVISION
G \Tinland Resourcas\809 GranitaRidgeleng\80904\enginesnng_reports\pipe_calcs_sewer.xls BURIED SEWER PIPE DESIGN
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Project Nurnber AZ000809 0004 TASK 00002
Project Name Granite Ridge subdivision

ARCADIS G & M Subject Sewer Design Calculations
By JWB Date Dec 2001

8222 South 48 Street, Phoenix, Anzona 85044 Checked by BPL Date Dec 2001

vV CONCLUSIONS

Once tied into the Scotisdale wastewater system, The Granite Ridge subdivision will add
12 homes sites to the exitsting Desert Crest subdivision sewer mamn  Based on an estimate
of available home sites from a city utility map [2], the proposed Granite Ridge layout [4],
and estimated infiltration, a required sewer peak capacity flowrate of 135,984-gpd was
computed

Using Manning's equation for a gravity flowing pipe, the peak capacity will be maintained
with a mimimum slope of 0 0003 fUft and a pipe velocity requirement of 2 5-ft/sec can be
met with a minimum design slope of 0 D052 fU/ft

The potential for hydrogen sulfide generation within the new sewer system i1s greatly
dependent upon the Bioiogical Oxygen Demand (BOD) of the incoming wastewater If the
BODO s less than approximately 158-mgfl, then hydrogen sulfide generation is likely to be
rare If BOD 1s less than approximately 316-mg/l, then hydrogen sulfide generation 1s likely
to be marginal  Greater BOD values will make hydrogen sulfide generation more cornmon

Hydrogen sulfide generation 15 due to several factors hke amount of oxygen in the
wastewater, ability of oxygen to get into the sewerage, flowrate, and temperature [5]

Page 14 of 14
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Option 1 Master Wastewater System
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Option 2 Master Wastewater System
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