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1.0 INTRODUCTION

Kimley-Horn and Associates, Inc. has prepared this wastewater basis of design report for the proposed
Legacy North development at the northwest corner of Legacy Boulevard and Miller Road in Scottsdale,
Arizona. This report intends to demonstrate that the proposed project conforms to the City of Scottsdale
design requirements.

The Legacy North Development encompasses approximately 18.52 net acres and contains a various multi-
family residential buildings totaling 443 dwelling units as well as 11,200 square feet of leasing and amenity
space. The project lies within a portion of the Northwest Quarter of Section 26, Township 4 North, Range 4
East of the Gila and Salt River Base and Meridian in Maricopa County, Arizona. More specifically, the site
is bounded on the west by an APS substation, on the south by Legacy Boulevard, on the north by a
condominium subdivision complex, and east by undeveloped commercial land. See Appendix A for the
Vicinity Map.

2.0 WASTEWATER COLLECTION SYSTEM

2.1 INTENT AND SCOPE

The intent of this section is to evaluate the proposed sewer infrastructure and wastewater design flows for
the development. As a result of this analysis, it will be determined if the sewer infrastructure is capable of
supporting the proposed development in accordance with the City of Scottsdale Design Standards &
Policies Manual (Reference 1) and the approved Cavasson Master Wastewater Report (Reference 2).

2.2 SEWER INFRASTRUCTURE

There is an existing 8-inch PVC sewer main that transitions to a 12-inch PVC sewer main located in Legacy
Boulevard along the south side of the project. There is an existing 12-inch PVC sewer main stub located in
Miller Road alignment, just north of the Legacy Boulevard and Miller Road intersection. The sewer main in
Legacy Road has 6 sewer stubs extending onto the project site. The existing sewer mains combine at an
existing manhole at the intersection of Legacy Boulevard and Miller Road and flow southeast approximately
4,500 feet to a City of Scottsdale lift station.

An 8-inch PVC on-site private sewer main with 6-inch PVC sewer services will services will serve the
proposed development. The Legacy North development will connect to two of the 8-inch PVC sewer main
stubs in Legacy Boulevard and extend the sewer main through the site. Additionally, the existing sewer
main in Miller Road will be extended along the site frontage with 8-inch PVC pipe. Two private sewer mains
will connect to the proposed sewer main in Miller Road and extend through the site. Refer to Appendix B
for the Preliminary Utility Plan.
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2.3 WASTEWATER DESIGN FLOWS

The following calculations are based on information provided in Section 7-1.403 of the City of Scottsdale
2018 DSPM, Reference 1 and the approved Cavasson Master Wastewater Report, Reference 2.

In addition to the unit demands, the Legacy North development will have a single 82,000 gallon pool which
will result in an additional 100 gpm load to account for backwash. For calculation purposes, the pool
backwash is limited to a maximum of 82,000 gallons applied to the daily total at a rate of 100 gpm. Peaking
factors are not applied to the pool backwash demand.

Average Day Sewer Flow, according to 7-1.403A of the 2018 DSPM:
Multifamily: 100 gpcpd * 1.7 persons per unit = 170 gpd/unit

Legacy North Residential Demand: (170 gpd/unit) x (443 units) = 75,310 gpd = 52.30 gpm
Legacy North Pool Backwash: 82,000 gpd @ 100 gpm

Average Day (gpd) = 75,310 gpd + 82,000 gpd = 157,310 gpd
Average Day (gpm) =52.30 gpm + 100 gpm = 152.30 gpm

Peak Sewer Flow, with a peaking factor of 4 according to 7-1.403A of the 2018 DSPM:

Peak Flow (gpd) = (75,310 gpd x 4) + 82,000 gpd = 383,240 gpd
Peak Flow (gpm) = (52.30 gpm x 4) + 100 gpm = 309.20 gpm

The Cavasson Master Wastewater Report analyzed the proposed Legacy North development lot based on
specific demand rates as coordinated with the City of Scottsdale staff. The calculations shown below apply
these same rates to the development and are for reference only. They are provided to demonstrate that the
proposed Legacy North development (Lot 3 in the Master Wastewater Report) will generate lower Average
Day and Peak Day demands than calculated in the Cavasson Master Wastewater Report. The Master
Wastewater report did not account for pool backwash at specific lots.

Multi-Family Wastewater Demands according to the Cavasson Master Wastewater Report:

80 gpcpd * 1.7 persons/unit * 23 units/AC = 3,128 gal/AC/day
Peaking Factor: 3.76

Master Plan Lot 3 Average Daily Flow = 3,128 gal/AC/day * ~22.81 AC = 71,352 gpd (49.55 gpm)
Master Plan Lot 3 Peak Day Demand = 71,352 gpd * 3.76 = 268,282 gpd (186.31 GPM)

The Legacy North development proposes a Gross Residential Density of 21.56 units/AC. As shown in the
calculations above, the Cavasson Master Wastewater Report contemplated a density of 23 units/AC.
Therefore, the Legacy North development’s wastewater demands will be lower than what was anticipated
by the Master Report. See Appendix D for the Cavasson Master Wastewater Report.
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2.4 ANALYSIS

A wastewater model of the Master Development was performed in the Cavasson Master Wastewater report
by Hubbard Engineering. According to the Master Sewer Loads Exhibit located in Appendix C of the Master
Wastewater Report, the Legacy North parcel is located on Lot 3 which has an anticipated peak day demand
of 268,282 GPD. When calculating the sewer demands for Legacy North development using the same
methodology as the Cavasson Master Wastewater report, the peak daily demand is 226,672 GPD. The
peak day demand for the Legacy North site is less than what was previously anticipated in the Cavasson
Master Wastewater Report. Therefore, the master development wastewater infrastructure is sufficient to
serve the proposed development. See Appendix D for the Cavasson Master Wastewater Report.

In accordance with the City of Scottsdale’s DSPM, all sanitary sewers within the city shall be designed and
constructed such that the full flow velocity is not less than 2.5 ft/sec. The proposed sanitary sewer lines will
be designed to maintain a maximum depth to diameter ratio (d/D) of 0.65 during the Peak Flow demand
(309.20 gpm) calculated in Section 2.3 above. This Peak Flow demand includes pool backwash flows of
100 gpm.

Specifically, the proposed sewer pipes will be analyzed with Manning’s Formula within Bentley's
FlowMaster V8i software, utilized to verify the sewer capacity and flow velocity for the proposed sewer. The
site was separated into four areas based on the ultimate outfall of each building. The area with the worst-
case scenario was analyzed with the highest flow rate and smallest pipe diameter which occurs at Building
N1 for a 6-inch sewer and when Building Y, Z, C1, D1, J1, K1, N1, and O1 combine into an 8" sewer. Refer
to Appendix A for Utility Layout. Refer to Table 1 below and Appendix C for results.

Table 1 — Wastewater Analysis Results

Pipe Flow Flow Flow Depth Flow Flow
Diameter . Rate v Dep Capacity Velocity
. Scenario d (inches)
D (inches) (gpm) (d/D) (ft/sec)
6" Min. Slope Peak Flow 100.00 2.3 0.38 3.13
1.50% Full Flow 233.30 3.9 0.65 3.85
8” Min. S|ope Peak Flow 175.56 3.1 0.39 3.09
1.00% Full Flow 410.23 5.2 0.65 3.81

As seen from the results above and in Appendix C, the flow velocities and pipe capacities are within the
acceptable design criteria.

3.0 CONCLUSION

This development proposes to connect the building sewer services to a private on-site sewer main that will
discharge to an existing 8-inch PVC sewer main in Legacy Boulevard and a proposed 8-inch PVC sewer
main in Miller Road. The existing 8-inch PVVC sewer main and proposed 6-inch PVC private sewer services
have adequate capacity for the flows generated by the proposed buildings. This development proposes to
connect to the Cavasson Master Wastewater sewer main, which has adequate capacity to service the
development.
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City of Scottsdale, Design Standards and Policies Manual. 2018.

Cavasson Master Wastewater Report, March 2019.
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APPENDIX B: Preliminary Utility Plan
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MATCH LINE: SEE SHEET UT1

PUBLIC WATER MAIN NOTES PUBLIC SEWER NOTES | : /\
INSTALL 8” CLASS 350 DIP WATER MAIN POLYWRAPPED, AINSTALL 8” SDR-35 PVC PUBLIC SEWER MAIN. :
LENGTH PER PLAN, MINIMUM 3’ COVER. BEDDING AND
BACKFILL PER COS STD DET 2201. AINSTALL 48” SEWER MANHOLE PER MAG STD DET 420-2, ’ | — UTT :
no INVERTS PER PLAN.
INSTALL 8”X6” TEE WITH RESTRAINED JOINTS PER MAG : |
1o 'DET 303, PRIVATE WATER NOTES | | GRAPHIC SCALE IN FEET . -
| 0O 10 20 40
” I
Do A B BEND WITH RESTRAINED JOINTS PER MAG STD (1) BUILDING DOMESTIC WATER CONNECTION, REF MEP PLANS : . :!d o
' FOR CONTINUATION. I —] 073 U4 UTE §
: ¢ W 1 = @)
g\'TSDT’BLELTFgFé%'HYDRANT ASSEMBLY WITH VALVE PER MAG @ INSTALL 3” SCH 40 PVC DOMESTIC WATER SERVICE. | P I o3
: ,, | | AW T (e g B
[9] CONNECT TO EXISTING 12" WATER MAIN WITH 12" BEND. @ INSTALL 2" REDUCED PRESSURE BACKFLOW PREVENTION , | \ — ‘ A S5 o3
ASSEMBLY PER COS STD DET 2354. A. o=
INSTALL 12”X8” TEE WITH RESTRAINED JOINTS PER MAG ! | I \\ u \/ﬁ AR|ZONASI! 50
STD DET 303 @ INSTALL 1” REDUCED PRESSURE BACKFLOW PREVENTION I % Ut/ <~ . Call 811 0¥ otick Arizonat 1 com <~ 23
' ASSEMBLY PER COS STD DET 2354. | - \\ ‘ \\\ S 3
INSTALL 6” CLASS 350 DIP WATER MAIN POLYWRAPPED | \ m C %R
WITH TRACER WIRE, LENGTH PER PLAN, MINIMUM 3’ PRIVATE FIRELINE NOTES , ‘ z g@
COVER. BEDDING AND BACKFILL PER COS STD DET 2201. -
i (1) INSTALL 6” CLASS 350 DIP FIRELINE POLYWRAPPED WITH [ ' N
INSTALL 2° TYPE K SOFT COPPER WATER SERVICE LINE TRACER WIRE, LENGTH PER PLAN, MINIMUM 3' COVER. | | KEY MAP b es
CONNECTION WITH 2° METER PER COS STD DET 2330. BEDDING AND BACKFULL PER COS STD DET 2201. | | N.T.S. é < C
» O -
INSTALL 12" CLASS 350 DIP WATER MAIN POLYWRAPPED (3) BUILDING FIRELINE CONNECTION. INSTALL RISER AND ' <
WITH TRACER WIRE, LENGTH PER PLAN. 3’ MINIMUM BACKFLOW PREVENTOR PER COS STD DET 2369 IN FIRE =
COVER. RISER ROOM. REF FIRE SPRINKLER PLANS FOR | ¥ 5 S 2
CONTINUATION.
INSTALL 17 TYPE K SOFT COPPER LANDSCAPE SERVICE l
LINE CONNECTION WITH 1" METER PER COS STD DET NOTES | |
2330. LA A 5= |
1. ADD 1500’ TO ALL ELEVATIONS. I '
PRIVATE SEWER NOTES 2. ALL ELEVATIONS ARE INVERT ELEVATIONS, UNLESS , '
OTHERWISE NOTED.
(1D INSTALL 8” SDR—35 PVC PRIVATE SEWER MAIN. 3. SEE SHEET UT1 FOR LEGEND. |
4. ALL PIPE CROSSING INFORMATION IS PRELIMINARY
" AND SUBJECT TO CHANGE DURING FINAL DESIGN.
(2) INSTALL 6” SDR—35 PVC PRIVATE SEWER SERVICE. 5 STATIONS AND OFFSETS ARE BASED ON MILLER I
ROAD CENTERLINE. | | . ~
(3) INSTALL 48” SEWER MANHOLE PER MAG STD DET 420-2, | 15—
INVERTS PER PLAN. | | I m@igg,
323
(4D CONNECT TO BUILDING SEWER AT TWO WAY CLEANOUT. ' _— —
REF MEP PLANS FOR CONTINUATION. | o _—
(@) —
(6) INSTALL WYE CONNECTION, INVERT PER PLAN. EXST. 8” PUBLIC & "
SEWER MAIN | ” _
APN 212—43—601 EXST. 12" PVC _
VILLAGE AT GREYHAWK OWNERS ASSOCIATION /PUBL'C V;’ATER MAIN _—
DOCUMENT NO. 2011—0525654 M.C.R. -
ZONING: R—5 ' | s —
l /
| -~
) ”E //
EXST. 8” PVC 08155
PUBLIC SEWER MAIN\ 20369
— | ; — \ — == —gg7 07 58" W - - -"f{---"-"-" - - - - - - - - - — —
N87°27'58"E 5‘ 5%‘ ‘ | -
913.29’ St %?ZL | .
Sl o O} 1o =] |
wn 0 * o
- [a\l ‘
S - — — — I
| H %% R
\ H <
= | 1 | |
— | € 0 \
\ \ o) :2:
| , S < <
| PROP. 35 R/W PROP. 35" R/ 8 ]
\ | o (a
\ JLc;r o
\ | I - >= <
\ | = — %
| — @
l O |
| : r _ | .
FFE=46.20 | | FFE=46.20 | B o > L
FFE=46.50 | | > <t
_ | \ _| Y =)
FFE=46.60 | L 1 m < %)
1 —
'- \ | > =
INV: 30.19 | . | o £ o
MH B—1s = < — O
STA:1+89.19 | \ . O £ O
| i OFF:185.40" RT | \ 11 MH A4 L =
\ RIM: 44.97 | ® INV: 27.65(8”) | STA:1+88.83 L
l INV: 28.01(W) INV: 29.63 INV: 28.32(6”) \ \ OFF:9.00’ RT O
- : INV: 28.68(S) M T@R: 4 \ | RIM: 44.87 = ('
| - INV: 28.68(N) 16 LF >0 \ INV: 27.03(W) Z 0.
1INV: 30,62, 5 NV: 28.46(8") INV: 27.91(E) \ S=8.00% /_@ \ INV: 26.93(S)
\ ! INV: 29.13(67) 1 ‘ i |
19 LF 5 /‘@ 3 l e 3 \
S=8.00% ' 3 3 f P o9 LF 154 LF
= { an [ S=8.00% D= =
3 " 15] |15 A | 7\25 LF \ S=0.50% ®
3 INV: 28.68(8") . " V- 28, 35(6" . 15 s
5 6 INV:29.35(67) _ @_/'7\ \ 86 LF 77 : 28.35(6") 7 A | . — 3
T =0.50% INV: 27.68(8" ' — o
1 V - S iy 1 &) S — — — 2 \ PROJECT No.
a1 LF | \l N INV: 28.66(8") S I > - — W o~ 291878000
INV: 29.33(6” T
szo.50%T \\ l /_O ( )s | g5OL207 \ SCALE (H): 1"=20’
s — — (. ? | ST : SCALE (V): NONE
1 LF 2l — 5 | L] . W s DRAWN BY: HDO
: ._\ % e ':EB S0 DESIGN BY: RMH
T 1 [ N ” ‘—'((\l
17 LF 7] / %6 'm\\//;zzg'j“ggg,,; 6 = \%m%“@; CHECK BY: CGF
22 LE 7y I B — gy DATE: 09/13/23
~T|H|»—Fj’ — L T ‘ = e e .. — Om :
: 36 LF ©
G~ 1 lﬁ 5=8.00% 2
22 LF —8.00% 2
= 3 = 1 L
x L 536 LF__©
AL S=8.00%
Oz 0 S=8.00% 1gp=22-LF
INV: 32.21 (=== INV: 31.56 \
FFE=44.00 FFE=44.00 =
FFE=44.50
N\ \ 878000Pre—UT.dwg
MATCH LINE: SEE SHEET UT4 MATCH LINE: SEE SHEET UT5 UT2

2 OF 7 SHEETS




APPR

MATCH LINE: SEE SHEET UT1

DATE

BY

NO°01'04"E

365.64°

FFE=40.50

. 88 LF

FFE=40.50

FFE=41.50
FFE=41.50

1
|
:
)
:

FFE=42.00

FFE=42.00

PUBLIC WATER MAIN NOTES

&l N [ [ [N

INSTALL 8" CLASS 350 DIP WATER MAIN POLYWRAPPED,

LENGTH PER PLAN, MINIMUM 3 COVER. BEDDING AND
BACKFILL PER COS STD DET 2201.

INSTALL 8"X6” TEE WITH RESTRAINED JOINTS PER MAG
STD DET 303.

INSTALL 8" BEND WITH RESTRAINED JOINTS PER MAG STD
DET 303.

INSTALL FIRE HYDRANT ASSEMBLY WITH VALVE PER MAG
STD DET 360.

INSTALL 8”X8” CROSS CONNECTION WITH THRUST BLOCKS
PER MAG STD DET 380.

INSTALL 8"X8" TEE WITH THRUST BLOCKS PER MAG STD

INC.

-

DET 380.

\

(602) 944—5500

\

INSTALL 6" CLASS 350 DIP WATER MAIN POLYWRAPPED

1o

A

DESCRIPTION

REV

ARIZONA PUBLIC SERVICE ROW 14—110191
APN:212-36—-009B

CITY OF SCOTTSDALE
APN:212-36—009C

NO°02'50"E

NO°02’50"E

_

—1

|

i

|

i

| |
— R =

@ »

OZ LF
S=2.00%
@INV: 33.00

13 LF ij

S=2.00%

RIM: 39.15

(3) INV: 32.70(S)

INV: 32.70(NE)

B

RIM: 39.133=

INV: 32.37(E) 2

INV: 32.37(S)

e e "
>
FFE=39.00

INV: 33.50

Ji

==

FFE=39.50

L 9 b J

10 LF
S=6.91% C \

349.10°
]

W

PROP. 20’
WATER
ESMT.

WATER
ESMT

i
a
—
m
=
PROP. 20

RIM: 36.45

INV: 30.67(N) LR
INV: 30.67(E) .

THMH_F=1

STA: 3+55.46

OFF:905.06" RT
RIM: 36.67

TINV: 30.14(W)
INV: 30.14(S)
INV: 29.97(E)

/
\
/

\
/
\

\

/

/

\

I
IYMH E—=7
~'STA: 3+89.82
OFF:725.79" RT
RIM: 36.67

~| (7]
— | ™~
_—T T~ _—T
), — N~ —

INV: 24.73(6")
INV: 24.06(8")@‘

INV: 26.47(E)
INV: 26.62(S)
INV: 24.95(W)

S

STA: 3+83.36
OFF: 758.83" RT
RIM: 36.46

INV: 23.94(W)

L/

FFE=37.00

INV: 23.94(E)
INV: 23.84(S)

D

RIM: 35.49
INV: 25.20(SW)

LA

— .

FFE=37.00

L/

D

161 LF
/ CS=1.7O%

LA

= NV: 21.80(8")
/_Ole: 22.47(67)

INV: 25.20(E)

S /

S S

o)
TT

MATCH LINE: SEE SHEET UT6

MATCH LINE: SEE SHEET UT4

Gl (G

NEN

WITH TRACER WIRE, LENGTH PER PLAN, MINIMUM 3’
COVER. BEDDING AND BACKFILL PER COS STD DET 2201.

INSTALL 2" TYPE K SOFT COPPER WATER SERVICE LINE
CONNECTION WITH 2" METER PER COS STD DET 2330.

INSTALL 3” DIP WATER SERVICE LINE CONNECTION WITH
3" METER PER COS STD DET 2345-1.

INSTALL 8°X6” REDUCER.

INSTALL 8”"X3” TEE WITH RESTRAINED JOINTS PER MAG
STD DET 303.

PRIVATE SEWER NOTES

@ INSTALL 8" SDR—35 PVC PRIVATE SEWER MAIN.

@ INSTALL 6" SDR—35 PVC PRIVATE SEWER SERVICE.

@ INSTALL 48" SEWER MANHOLE PER MAG STD DET 420-2,

INVERTS PER PLAN.

CONNECT TO BUILDING SEWER AT TWO WAY CLEANOUT.
REF MEP PLANS FOR CONTINUATION.

@ SEWER CLEANOUT PER MAG STD DET 441.

@ INSTALL WYE CONNECTION, INVERT PER PLAN.

PRIVATE FIRELINE NOTES

@

&

INSTALL 6" CLASS 350 DIP FIRELINE POLYWRAPPED WITH

TRACER WIRE, LENGTH PER PLAN, MINIMUM 3’ COVER.
BEDDING AND BACKFULL PER COS STD DET 2201.

BUILDING FIRELINE CONNECTION. INSTALL RISER AND
BACKFLOW PREVENTOR PER COS STD DET 2369 IN FIRE
RISER ROOM. REF FIRE SPRINKLER PLANS FOR
CONTINUATION.

PRIVATE WATER NOTES

BUILDING DOMESTIC WATER CONNECTION, REF MEP PLANS
FOR CONTINUATION.

INSTALL 3" SCH 40 PVC DOMESTIC WATER SERVICE.

INSTALL 2" REDUCED PRESSURE BACKFLOW PREVENTION
ASSEMBLY PER COS STD DET 2354.

INSTALL 3" REDUCED PRESSURE BACKFLOW PREVENTION
ASSEMBLY PER COS STD DET 2353.

NOTES

o AN

ADD 1500" TO ALL ELEVATIONS.

ALL ELEVATIONS ARE INVERT ELEVATIONS, UNLESS
OTHERWISE NOTED.

SEE SHEET UT1 FOR LEGEND.

ALL PIPE CROSSING INFORMATION IS PRELIMINARY
AND SUBJECT TO CHANGE DURING FINAL DESIGN.
STATIONS AND OFFSETS ARE BASED ON MILLER

ROAD CENTERLINE.

KEY MAP
N.T.S.

7 N
N

GRAPHIC SCALE IN FEET
0 10 20 4|O

Contact Arizona 811 at least two full
working days before you begin excavation

AR|ZONASL!

Call 811 or click Arizona811.com

Kimley»Horn

7740 North 16th Street, Suite 300

Arizona 85020

Phoenix,

PRELIMINARY UTILITY PLAN

NWC LEGACY BLVD AND MILLER ROAD

SCOTTSDALE, ARIZONA

PROJECT No.
291878000

SCALE (H):

11::201

SCALE (V):

NONE

DRAWN BY:

HDO

DESIGN BY:

RMH

CHECK BY:

CGF

DATE: 09/13/23

878000Pre—UT.dwg
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REV

MATCH LINE: SEE SHEET 3

MATCH LINE: SEE SHEET 1 MATCH LINE: SEE SHEET 2

ffffft |

\ PUBLIC WATER MAIN NOTES

L INSTALL 8" CLASS 350 DIP WATER MAIN POLYWRAPPED,

LENGTH PER PLAN, MINIMUM 3 COVER. BEDDING AND
Z BACKFILL PER COS STD DET 2201.

INSTALL 8"X6” TEE WITH RESTRAINED JOINTS PER MAG
FFE=44.50 STD DET 303.

1
[]

FFE=44.50

FFE=44.00

FFE=44.00

INSTALL 8" BEND WITH RESTRAINED JOINTS PER MAG STD
DET 303.

‘\ " FFE=43.50
FFE=43.50 :

Xg

[#]

INSTALL FIRE HYDRANT ASSEMBLY WITH VALVE PER MAG
STD DET 360.

|

1|
]

INC.

INSTALL 6” CLASS 350 DIP WATER MAIN POLYWRAPPED

WITH TRACER WIRE, LENGTH PER PLAN, MINIMUM 3’
L/Jl— — COVER. BEDDING AND BACKFILL PER COS STD DET 2201.

\

N
N

\\

[a]

- INSTALL 2” TYPE K SOFT COPPER WATER SERVICE LINE
T T L e e e CONNECTION WITH 2” METER PER COS STD DET 2330.

(602) 944—5500

INSTALL 3" DIP WATER SERVICE LINE CONNECTION WITH
3" METER PER COS STD DET 2345-1.

85020

=
—.

—. INSTALL 8"X3” TEE WITH RESTRAINED JOINTS PER MAG
oo e | STD DET 303.

PRIVATE SEWER NOTES

FFE=42.00 (1) INSTALL 8" SDR—35 PVC PRIVATE SEWER MAIN.

T

| £ S L1 ..
| INV: 36.00 Z
14 LF O 6 LF 2
S=7.05% S=8.00%

FFE=41.50 o \ ’
FFE—41.50 INV: 35.50 S

(1 E
L L

Arizona

Kimley»Horn

7740 North 16th Street, Suite 300

Phoenix,

@ INSTALL 6" SDR—35 PVC PRIVATE SEWER SERVICE.

—I
3)MH _C—4 (3) INSTALL 48" SEWER MANHOLE PER MAG STD DET 420-2,

STA: 3+47.39 j INVERTS PER PLAN.
OFF:230.91" RT

RIM: 41.83 @ CONNECT TO BUILDING SEWER AT TWO WAY CLEANOUT.
INV: 34.49(W) REF MEP PLANS FOR CONTINUATION.

INV: 35.49(E)
NV 353208 NV (5) SEWER CLEANOUT PER MAG STD DET 441,

I

| — L =k

, 5 LF
M@\ ] (HO—p

\é\% L

@ INSTALL WYE CONNECTION, INVERT PER PLAN.

(7D PROPOSED 4” SDR 35 PVC PRIVATE SEWER SERVICE.
PRIVATE FIRELINE NOTES

|

/|

L ~ 38 LF N\ (7 )
\ 4 D=5 | |
H fé
31 LF CC< T u
w Q RIM: 40.41 (—)
1 —GORw: 33.44(NE)

INV: 33.44(S)

A “@ r—l
\ ~
N(DLLLE
= S=5.44%

= I I
| o 3
N—

! "’RiM 39.75 s -
INV: 33.71(S) INV: 28.14(8")

INV: 33. 71(E) INV: 28.81(6")
136 _LF
8 |_|: S=3.60%

" \
| / INV: 35.50 j

MH C-2
STA:4+07.29

— OFF:200.11° RT (1) INSTALL 6” CLASS 350 DIP FIRELINE POLYWRAPPED WITH

RIM: 41.36 .

INV: 31.25(W) TRACER WIRE, LENGTH PER PLAN, MINIMUM 3’ COVER.

INV: 29.25(S) BEDDING AND BACKFULL PER COS STD DET 2201.
(3) BUILDING FIRELINE CONNECTION. INSTALL RISER AND

39 LF BACKFLOW PREVENTOR PER COS STD DET 2369 IN FIRE
S=2.00% RISER ROOM. REF FIRE SPRINKLER PLANS FOR
CONTINUATION.

STA: 4+01.43
OFF:239.18" RT
RIM: 41.36

INV: 33.08(N)

INV: 32.98(E) INV: 28.46(8")
S o [“&IINV:29.73(6™) \

@ INSTALL 6" BEND WITH RESTRAINED JOINTS PER MAG STD
DET 303.

@ INSTALL 6”X6” TEE WITH THRUST BLOCKS PER MAG STD
DET 303.

PRIVATE WATER NOTES

@ BUILDING DOMESTIC WATER CONNECTION, REF MEP PLANS
FOR CONTINUATION.

16 LF
S=2.00%

6

@ INSTALL 3" SCH 40 PVC DOMESTIC WATER SERVICE.

/

@ INSTALL 2" REDUCED PRESSURE BACKFLOW PREVENTION
ASSEMBLY PER COS STD DET 2354.

S 3.60%

MATCH LINE: SEE SHEET UT5

|

@ INSTALL 3" REDUCED PRESSURE BACKFLOW PREVENTION
ASSEMBLY PER COS STD DET 2353.

NOTES

1. ADD 1500’ TO ALL ELEVATIONS.

2. ALL ELEVATIONS ARE INVERT ELEVATIONS, UNLESS
OTHERWISE NOTED.

S. SEE SHEET UT1 FOR LEGEND.

4.

5

co
—s N
RO
INV: 29. 27Ew))\ \
I _\

INV: 34.00
<

[
[

T

ALL PIPE CROSSING INFORMATION IS PRELIMINARY
AND SUBJECT TO CHANGE DURING FINAL DESIGN.
STATIONS AND OFFSETS ARE BASED ON MILLER
ROAD CENTERLINE.

FFE=40.00

DW

N y, — i
—

| I

SCOTTSDALE, ARIZONA

\
®

PRELIMINARY UTILITY PLAN

NWC LEGACY BLVD AND MILLER ROAD

CLET
M

e ; |
LEASING /AMENITY BUILDING
FFE=38.00

LU Sy

| /// PROJECT No.
‘ Ll ! 291878000

I SCALE (H): 1”=20’
— UT1 UtT2 SCALE (V): NONE
, = DRAWN BY: HDO

7 et =tie Tl /k DESIGN BY: RMH

CHECK BY: CGF

ww DATE: 09/13/23

GRAPHIC SCALE IN FEET

— \\ : : i NN 0 10 20 40
§~ “ ‘ :!d

\
‘ \ Contact Arizona 811 at least two full
working days before you begin excavation

MH C—1
STA:6+24.68

OFF:213.98" RT
RIM: 39.47

INV: 24.89(N)
INV: 24.79(E)

3 UTS

INV: 32.00—
R

4

\
S89°57'54"E
26‘540.94’

& S I e A

\AL

878000Pre—UT.dwg

MATCH LINE: SEE SHEET UT7 KEY MAP Call 811 o clck Arizonadot.com uT4

MATCH LINE: SEE SHEET UT6 RS
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REV

MATCH LINE: SEE SHEET UT4

MATCH LINE: SEE SHEET UT2

:

‘ FFE=42.00

N

\

|
[INV: 22.46(8”)

INV: 23.13(67)

6

3400

, MH A—3
pROP. 25 R/Y 3N 'STA: 3+55.81
OFF:9.00’ RT
v RIM: 42.08
INV: 22.90(N)
| INV: 22.80(S)
f
S
)
\
\ APN 212—36—010
\ ARIZONA STATE LAND DEPARTMENT
n ZONING: PCD
=
8159 LF
\ \
g \
N‘\% \
\
\ 13
1 7135 LF
I\ \
- \ \\\
\ \
7132 LF =
\\
7) \ \
\ v
\
\ RIR W \
\ 70 R/\:l) N\.CR‘ \
ax. 416, P&
\ =
\
\ \
\
\ \
\
Vo
P
u\", \
N O
o\ F,
'*5\@
W\
O\O
\ A
B\», \
\ m
\ \ \
= \ \
\
\ \\ \\
\
\ \ \
=

N _ MH A-2
\ STA:6+37.76/.3
\ \ OFF:9.00" RT
\ RIM: 37.37 \ \
\ \ INV: 16.70(W) L \
54 LF \ INV: 16.03(N) \ \ \
1)+ INV: 20.35(8") \ INV:15.93(S) \
5=3.94% M EI\V:21.02(6") [ \ © \ \
2 \ \ g319 LE \
S \ L
1 93 LF
3 ! 5=3.94% |\ \ \
11 _LF \ \
2/5-8.00% \ \ \
w \ \
=
2 LF INV: 21.88 \\ \\\ \
174 LF
FFE=38.50 \ S=2.35% \
\ \ W\
\ T \
LF \ v
\ o
\ ") \ N78°54°38"
S89°57°30"E \ \ S89°57'30"E \
194.70'

\
|
\\ \ !

_

\\ 194.70° \"” \f\ o0 AV
\ —

MATCH LINE: SEE SHEET UT7

PUBLIC WATER MAIN NOTES

= & & B [

=] [a]

INSTALL 8" CLASS 350 DIP WATER MAIN POLYWRAPPED,

LENGTH PER PLAN, MINIMUM 3 COVER. BEDDING AND
BACKFILL PER COS STD DET 2201.

INSTALL 8"X6” TEE WITH RESTRAINED JOINTS PER MAG
STD DET 303.

INSTALL 8" BEND WITH RESTRAINED JOINTS PER MAG STD
DET 303.

INSTALL FIRE HYDRANT ASSEMBLY WITH VALVE PER MAG
STD DET 360.

INSTALL 8"X8" TEE WITH THRUST BLOCKS PER MAG STD
DET 380.

INSTAL 12" BEND WITH THRUST BLOCKS PER MAG STD
DET 380.

INSTALL 127X8" TEE WITH RESTRAINED JOINTS PER MAG
STD DET 303.

INSTALL 6” CLASS 350 DIP WATER MAIN POLYWRAPPED

WITH TRACER WIRE, LENGTH PER PLAN, MINIMUM 3’
COVER. BEDDING AND BACKFILL PER COS STD DET 2201.

INSTALL 2" TYPE K SOFT COPPER WATER SERVICE LINE
CONNECTION WITH 2" METER PER COS STD DET 2330.

INSTALL 12" CLASS 350 DIP WATER MAIN POLYWRAPPED

WITH TRACER WIRE, LENGTH PER PLAN. 3" MINIMUM
COVER.

INSTALL 1" TYPE K SOFT COPPER LANDSCAPE SERVICE

LINE CONNECTION WITH 1" METER PER COS STD DET
2330.

PRIVATE SEWER NOTES

@ INSTALL 8" SDR—35 PVC PRIVATE SEWER MAIN.

@ INSTALL 6" SDR—35 PVC PRIVATE SEWER SERVICE.

@ CONNECT TO BUILDING SEWER AT TWO WAY CLEANOUT.

REF MEP PLANS FOR CONTINUATION.

@ INSTALL WYE CONNECTION, INVERT PER PLAN.

PRIVATE FIRELINE NOTES

@

&

INSTALL 6 CLASS 350 DIP FIRELINE POLYWRAPPED WITH
TRACER WIRE, LENGTH PER PLAN, MINIMUM 3’ COVER.
BEDDING AND BACKFULL PER COS STD DET 2201.

BUILDING FIRELINE CONNECTION. INSTALL RISER AND
BACKFLOW PREVENTOR PER COS STD DET 2369 IN FIRE
RISER ROOM. REF FIRE SPRINKLER PLANS FOR
CONTINUATION.

PRIVATE WATER NOTES

@

@
®

®

BUILDING DOMESTIC WATER CONNECTION, REF MEP PLANS
FOR CONTINUATION.

INSTALL 3" SCH 40 PVC DOMESTIC WATER SERVICE.

INSTALL 2" REDUCED PRESSURE BACKFLOW PREVENTION
ASSEMBLY PER COS STD DET 2354.

INSTALL 1" REDUCED PRESSURE BACKFLOW PREVENTION
ASSEMBLY PER COS STD DET 2354.

PUBLIC SEWER NOTES

AINSTALL 8” SDR—35 PVC PUBLIC SEWER MAIN.

AINSTALL 48" SEWER MANHOLE PER MAG STD DET 420-2,

INVERTS PER PLAN.

NOTES

ADD 1500" TO ALL ELEVATIONS.
ALL ELEVATIONS ARE INVERT ELEVATIONS, UNLESS
OTHERWISE NOTED.

ALL PIPE CROSSING INFORMATION IS PRELIMINARY
AND SUBJECT TO CHANGE DURING FINAL DESIGN.

1.
2
3. SEE SHEET UT1 FOR LEGEND.
4
5

STATIONS AND OFFSETS ARE BASED ON MILLER
ROAD CENTERLINE.

— UTT Utz |

KEY MAP
N.T.S.

(602) 944—5500

85020

Kimley»Horn

7740 North 16th Street, Suite 300

Phoenix, Arizona

PRELIMINARY UTILITY PLAN
SCOTTSDALE, ARIZONA

NWC LEGACY BLVD AND MILLER ROAD

PROJECT No.
291878000

SCALE (H): 1"=20

SCALE (V): NONE

DRAWN BY: HDO
k DESIGN BY: RMH

CHECK BY: CGF

ww DATE: 09/13/23

GRAPHIC SCALE IN FEET
0 10 20 4|O

Contact Arizona 811 at least two full
working days before you begin excavation

878000Pre—UT.dwg
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Sewer Area A
Average
Demand" | Daily Flow |Peak Flow®
Type # of Building | # DU per Bldg # DUs (GPD) (GPM) (GPM)
I 2 40 80 170 9.44 37.78
Il 4 20 80 170 9.44 37.78
1 0 15 0 170 0.00 0.0
v 0 5 0 170 0.00 0.0
\Y 0 4 0 170 0.00 0.0
Pool 100.00 100.0
Area A Total 6 84 160 118.89 175.56
Sewer Area B
Average
Demand” | Daily Flow |Peak Flow®
Type # of Building | # DU per Bldg #DUs (GPD) (GPM) (GPM)
I 0 40 0 170 0 0.0
Il 1 20 20 170 2.36 9.44
1l 1 15 15 170 1.77 7.08
v 0 5 0 170 0 0.0
\Y 0 4 0 170 0 0.0
Area B Total 2 84 35 4.13 16.53 |
Sewer Area C
Average
Demand” | Daily Flow |Peak Flow®
Type # of Building | # DU per Bldg # DUs (GPD) (GPM) (GPM)
I 1 40 40 170 5 18.89
Il 5 20 100 170 12 47.22
I 0 15 0 170 0 0.0
v 0 5 0 170 0 0.0
\Y 0 4 0 170 0 0.0
Area C Total 6 84 140 - 16.53 66.11
Sewer Area D
Average
Demand" | Daily Flow |Peak Flow®
Type # of Building | # DU per Bldg # DUs (GPD) (GPM) (GPM)
I 0 40 0 170 0 0.0
I 0 20 0 170 0 0.0
i 0 15 0 170 0 0.0
v 12 5 60 170 7 28.33
\Y 12 4 48 170 6 22.67
Area D Total 24 84 108 - 12.75 51.00

| =40 Unit Apartment Building
Il =20 Unit Apartment Buidling
Il = 15 Unit Apartment Building
IV =5 Unit Townhome Building
V =4 Unit Townhome Building




Worksheet for 6" Sewer - PDF

Project Description

Friction Method

Manning
Formula

Solve For Normal Depth
Input Data
Roughness Coefficient 0.013
Channel Slope 1.500 %
Diameter 6.0 in
Discharge 100.00 gpm
Results
Normal Depth 2.31in
Flow Area 0.1 ft2
Wetted Perimeter 0.7 ft
Hydraulic Radius 1.3in
Top Width 0.49 ft
Critical Depth 2.8in
Percent Full 39.1 %
Critical Slope 0.755 %
Velocity 3.13 ft/s
Velocity Head 0.15 ft
Specific Energy 0.35 ft
Froude Number 1.444
Maximum Discharge 331.78 gpm
Discharge Full 308.43 gpm
Slope Full 0.158 %
Flow Type Supercritical
GVF Input Data
Downstream Depth 0.0in
Length 0.0 ft
Number Of Steps 0
GVF Output Data
Upstream Depth 0.0in
Profile Description N/A
Profile Headloss 0.00 ft
Average End Depth Over Rise 0.0 %
Normal Depth Over Rise 39.1 %
Downstream Velocity Infinity ft/s
Upstream Velocity Infinity ft/s
Normal Depth 2.3in
Critical Depth 2.8in
Channel Slope 1.500 %
Critical Slope 0.755 %
Bentley Systems, Inc. Haestad Methods Solution FlowMaster
Legacy FlowMaster.fm8 Center [10.03.00.03]
9/14/2023 27 Siemon Company Drive Suite 200 W Page 1 of 1

Watertown, CT 06795 USA +1-203-755-1666



Cross Section for 6" Sewer - PDF

Project Description

Friction Method Manning
Formula
Solve For Normal Depth
Input Data
Roughness Coefficient 0.013
Channel Slope 1.500 %
Normal Depth 2.3in
Diameter 6.0 in
Discharge 100.00 gpm
8.0in
kv T
23in
vt
H:1
Bentley Systems, Inc. Haestad Methods Solution FlowMaster
Legacy FlowMaster.fm8 Center [10.03.00.03]
9/14/2023 27 Siemon Company Drive Suite 200 W Page 1 of 1

Watertown, CT 06795 USA +1-203-755-1666



Worksheet for 6" Sewer - Full Flow

Project Description

Friction Method Manning
Formula
Solve For Discharge
Input Data
Roughness Coefficient 0.013
Channel Slope 1.500 %
Normal Depth 3.9in
Diameter 6.0 in
Results
Discharge 233.30 gpm
Flow Area 0.1 ft2
Wetted Perimeter 0.9 ft
Hydraulic Radius 1.7 in
Top Width 0.48 ft
Critical Depth 4.4 in
Percent Full 65.0 %
Critical Slope 1.081 %
Velocity 3.85 ft/s
Velocity Head 0.23 ft
Specific Energy 0.56 ft
Froude Number 1.274
Maximum Discharge 331.78 gpm
Discharge Full 308.43 gpm
Slope Full 0.858 %
Flow Type Supercritical
GVF Input Data
Downstream Depth 0.0in
Length 0.0 ft
Number Of Steps 0
GVF Output Data
Upstream Depth 0.0in
Profile Description N/A
Profile Headloss 0.00 ft
Average End Depth Over Rise 0.0 %
Normal Depth Over Rise 65.0 %
Downstream Velocity Infinity ft/s
Upstream Velocity Infinity ft/s
Normal Depth 3.9in
Critical Depth 4.4 in
Channel Slope 1.500 %
Critical Slope 1.081 %

Legacy FlowMaster.fm8
9/14/2023

Bentley Systems, Inc. Haestad Methods Solution
Center
27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

FlowMaster
[10.03.00.03]
Page 1 of 1



Cross Section for 6" Sewer - Full Flow

Project Description

Friction Method Manning
Formula
Solve For Discharge
Input Data
Roughness Coefficient 0.013
Channel Slope 1.500 %
Normal Depth 3.9in
Diameter 6.0 in
Discharge 233.30 gpm
i -
8.0in
38in
vt
H:1
Bentley Systems, Inc. Haestad Methods Solution FlowMaster
Legacy FlowMaster.fm8 Center [10.03.00.03]
9/14/2023 27 Siemon Company Drive Suite 200 W Page 1 of 1

Watertown, CT 06795 USA +1-203-755-1666



Worksheet for 8" Sewer - PDF

Project Description

Friction Method

Manning
Formula

Solve For Normal Depth
Input Data
Roughness Coefficient 0.013
Channel Slope 1.000 %
Diameter 8.0 in
Discharge 175.56 gpm
Results
Normal Depth 3.1in
Flow Area 0.1 ft2
Wetted Perimeter 0.9 ft
Hydraulic Radius 1.7 in
Top Width 0.65 ft
Critical Depth 3.5in
Percent Full 39.1 %
Critical Slope 0.671 %
Velocity 3.09 ft/s
Velocity Head 0.15 ft
Specific Energy 0.41 ft
Froude Number 1.237
Maximum Discharge 583.40 gpm
Discharge Full 542.34 gpm
Slope Full 0.105 %
Flow Type Supercritical
GVF Input Data
Downstream Depth 0.0in
Length 0.0 ft
Number Of Steps 0
GVF Output Data
Upstream Depth 0.0in
Profile Description N/A
Profile Headloss 0.00 ft
Average End Depth Over Rise 0.0 %
Normal Depth Over Rise 39.1 %
Downstream Velocity Infinity ft/s
Upstream Velocity Infinity ft/s
Normal Depth 3.1in
Critical Depth 3.5in
Channel Slope 1.000 %
Critical Slope 0.671 %
Bentley Systems, Inc. Haestad Methods Solution FlowMaster
Legacy FlowMaster.fm8 Center [10.03.00.03]
9/14/2023 27 Siemon Company Drive Suite 200 W Page 1 of 1

Watertown, CT 06795 USA +1-203-755-1666



Cross Section for 8" Sewer - PDF

Project Description

Friction Method Manning
Formula
Solve For Normal Depth
Input Data
Roughness Coefficient 0.013
Channel Slope 1.000 %
Normal Depth 3.1in
Diameter 8.0 in
Discharge 175.56 gpm
8.0in
kv T
31in
vt
H:1
Bentley Systems, Inc. Haestad Methods Solution FlowMaster
Legacy FlowMaster.fm8 Center [10.03.00.03]
9/14/2023 27 Siemon Company Drive Suite 200 W Page 1 of 1

Watertown, CT 06795 USA +1-203-755-1666



Worksheet for 8" Sewer - Full Flow

Project Description

Friction Method Manning
Formula
Solve For Discharge
Input Data
Roughness Coefficient 0.013
Channel Slope 1.000 %
Normal Depth 5.2in
Diameter 8.0 in
Results
Discharge 410.23 gpm
Flow Area 0.2 ft2
Wetted Perimeter 1.3 ft
Hydraulic Radius 2.31in
Top Width 0.64 ft
Critical Depth 5.4 in
Percent Full 65.0 %
Critical Slope 0.882 %
Velocity 3.81 ft/s
Velocity Head 0.23 ft
Specific Energy 0.66 ft
Froude Number 1.092
Maximum Discharge 583.40 gpm
Discharge Full 542.34 gpm
Slope Full 0.572 %
Flow Type Supercritical
GVF Input Data
Downstream Depth 0.0in
Length 0.0 ft
Number Of Steps 0
GVF Output Data
Upstream Depth 0.0in
Profile Description N/A
Profile Headloss 0.00 ft
Average End Depth Over Rise 0.0 %
Normal Depth Over Rise 65.0 %
Downstream Velocity Infinity ft/s
Upstream Velocity Infinity ft/s
Normal Depth 5.2in
Critical Depth 5.4 in
Channel Slope 1.000 %
Critical Slope 0.882 %

Legacy FlowMaster.fm8
9/14/2023

Bentley Systems, Inc. Haestad Methods Solution
Center
27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

FlowMaster
[10.03.00.03]
Page 1 of 1



Cross Section for 8" Sewer - Full Flow

Project Description

Friction Method Manning
Formula
Solve For Discharge
Input Data
Roughness Coefficient 0.013
Channel Slope 1.000 %
Normal Depth 5.2in
Diameter 8.0 in
Discharge 410.23 gpm
i -
8.0in
E2in
vt
H:1
Bentley Systems, Inc. Haestad Methods Solution FlowMaster
Legacy FlowMaster.fm8 Center [10.03.00.03]
9/14/2023 27 Siemon Company Drive Suite 200 W Page 1 of 1

Watertown, CT 06795 USA +1-203-755-1666
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CAVASSON
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1. INTRODUCTION
1.1 Project Scope

This report presents the results of a Master Sewer Study conducted by Hubbard Engineering
at the request of Nationwide Realty Investors (“client”), for the Cavasson (“site”). The purpose of
this report is to provide a detailed analysis for the existing and future sanitary sewer system for the
Cavasson’s development as required for Design Review through the City of Scottsdale per the City
of Scottsdale Ordinances 4346 and 4347. The Cavasson development is a fast-growing area with
a future build-out area of approximately 136+/- acres. The project site currently has one discharge
point for sanitary sewer and is located at the intersection of Legacy Boulevard and future 76
Street/ Miller Road. The sewer will ultimately discharge to a sewer lift station located outside the
southeast corner of the site. The analysis of this report is comparative to the City of Scottsdale’s
2012 Water Reuse Master Plan Update. This will serve as the overall Basis of Design for
wastewater.

1.2 Site Description

The site is located in the southeast quarter of Section 26, Township 4N, Range 4E of the
Gila and Salt River Base and Meridian, Maricopa County, Arizona. The project site is irregular in
shape and encompasses approximately 136 acres. The site is currently undeveloped, and prior to
Nationwide Reality Investor’s acquisition, was held in trust by the Arizona State Land Department
(ASLD) as a portion of the overall Crossroads East development, which encompasses
approximately 883 gross acres. The site has been rezoned as a Planned Community District. The
project is bounded by the Loop 101 Freeway to the south, East Legacy Boulevard to the north, the
Miller Road alignment to the west, and North Hayden Road to the east. The site location is shown
in Figure 1.1 on the Vicinity Map.

Cavasson Hubbard Engineering Project No.: 18114-001
Master Wastewater Report Page 3 March 2019



Figure 1.2 — Vicinity Map
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1.3 Project Type

The Cavasson development is being developed by Nationwide Reality Investors as a master
planned mixed use development with office, retail, hotels, and multifamily residential parcels and
private roadways that run adjacent and through the development. The scope of the Master
Wastewater Plan for the entire Cavasson development includes the analysis of the existing
wastewater system infrastructure and the analysis, modeling and design of a proposed wastewater
system for the Cavasson project site, as required by the stipulations identified in the City of
Scottsdale Zoning Ordinance No. 4346. The project will be completed in a series of phases,
beginning with the design and construction of Hayden Road, two proposed internal roads
(Cavasson Boulevard and Claret Drive), and Miller Road. Also included with Phase 1 is the
development of Parcel 1A, shown in Exhibit 1. The developments of Parcels 1B and 1C will
follow in consecutive phases. The master wastewater analyses for the Cavasson project considered
the future project phasing and development by assuming maximum permissible land use intensities
as set forth in the City of Scottsdale stipulations under Scottsdale Resolution 11147 (PU V) CC 6-
12-19 and then splitting the demands between smaller sub-parcels. As the sub- parcels develop
within Cavasson, a separate wastewater analysis will be required to evaluate each parcel’s system
and wastewater demands. Any variance to the Master Wastewater Report will require an
Addendum to the Master Wastewater Report and will be submitted at the same time as the site’s
Wastewater report.

1.4 Regulatory Issues
The following documents were utilized in the preparation of this report:
* City of Scottsdale, Design Standards & Policies Manual.

* City of Scottsdale, Water Reuse Master Plan Update 2012.

* Arizona Department of Environmental Quality (ADEQ), Engineering Bulletin 11:
Minimum Requirements for Design, Submission of Plans and Specifications of Sewage
Works

* Arizona Department of Environmental Quality (ADEQ), Aquifer Protection Permit (APP)
Program

* Maricopa Association of Governments (MAG), Uniform Standard Specifications and
Details for Public Works Construction, 2016 Edition

* 2008 Edition of the International Plumbing Code

» City of Scottsdale, Ordinance No. 4346

Cavasson Hubbard Engineering Project No.: 18114-001
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2. EXISTING CONDITIONS

The City of Scottsdale has one public wastewater service area. The Cavasson development
is located within the City of Scottsdale’s Service Area, specifically within the city’s Sub-basin 4
collection area. Refer to Figure 2.1 for the City of Scottsdale’s Wastewater Service Area Map.
The City of Scottsdale has five sewage pumping facilities, all of which are used to ultimately
convey wastewater flows to the city’s reclamation facility within Scottsdale’s Water Campus,
located on Union Hills Drive and Pima Road. The facility’s capacity is an average of 25 million
gallons per day (mgd). Wastewater generated within Sub-basin 4 either flows by gravity to the
North Pumpback Station (NPS) located at the Pima Road and the CAP canal where it is pumped
to the north to the Water Campus WRP or is bypassed to the 91 Avenue WWTP. Wastewater
generated from Cavasson will all flow to the NPS.

The NPS has a current pumping capacity of 34 mgd with an anticipated ultimate capacity
of 47 mgd, per the CVL wastewater report (Ref. 3, pg. 8). It is stated in the CVL wastewater
report that the NPS pumps approximately 16 to 18 mgd during peak periods. Wastewater is
conveyed from NPS to the wastewater reclamation facility via two 30-inch force mains, one of
which handles flows up to 18 mgd. The second force main is activated during times when NPS
flows consistently exceed 20 mgd.

2.1 Existing Infrastructure

The existing wastewater system for the Cavasson development currently has an existing 12-
inch sewer line in Hayden Road and existing dry 8-inch and 12-inch sewer lines along Legacy
Boulevard (Ref..3, p.8). The sewer line along Miller Road will connect to the 12-inch sewer line.
The existing sewer main in Hayden Road is built from the south of East Thompson Peak Parkway
and runs down south to Princess where it connects to a 21-inch sewer line. It then continues south
until it connects to the 24-inch sewer main on route to the NPS facility. Refer to Exhibit 2 for
existing infrastructure locations.

Information regarding the existing sanitary sewer system within and adjacent to the study
area was gathered through existing field survey, the City of Scottsdale Water Reuse Master Plan
Update 2012, and as stipulated in the City of Scottsdale Design Standards and Policies Manual,
and review of as-built plans and quarter section maps. As-built information was used in locations
where manholes could not be accessed. An overall planned infrastructure map of the system within
the study area is shown in Exhibit 2. The exhibit shows the full build out of the future sewer mains
and includes the existing sewer mains. The manhole rim elevations and inverts are tied to City of
Scottsdale benchmark and vertical datum N.A.V.D. 88.

2.2 Zoning and Land Use
The Cavasson development consists of approximately 136 acres of undeveloped land and

is currently zoned as PCP. There is a natural fall from northeast to southwest. The lots
surrounding the site are also currently undeveloped.
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Cavasson

Figure 2.1 — Wastewater Service Area Map
City of Scottsdale Water Reuse Master Plan (Fig. 1-3, pg.1-15)
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3. PROPOSED CONDITIONS
3.1 Tie- Into Existing Wastewater System

Cavasson’s 15-inch main sewer line will tie into the existing 12-inch sewer line at the
intersection of Miller Road and Legacy Boulevard, which is approximately twenty (20) feet below
grade. The line will run south towards the intersection of Miller Road and Cavasson Boulevard,
then run east until the next intersection with Claret Drive. The sewer transitions to an 18” line at
MH#7 just west of the intersection of Cavasson Blvd. and Claret Drive. The sewer line will
continue south towards the Loop 101 and then run east in a dedicated easement just north of the
Loop 101 frontage road until it reaches Hayden Road. The proposed sewer line will run by gravity
until this point and then continue to a proposed sewer lift station which will be designed by other
engineering consultants. Hubbard and the consultants are collaborating the tie in location and
invert between the two designed lines. The proposed location is indicated on Exhibits 2 and 3 as
Hubbard’s last proposed manhole, MH-21. The sewer’s highest invert, which will be located near
the Hayden Road and Loop 101 frontage road intersection will fall approximately seven (7) feet
below the existing sewer line invert.

An interim phase may be designed during the development of Phase 1 in which the Cavasson
sewer line ties directly to the existing line in Hayden depending on the sewer lift timeline. An
additional line along Cavasson Boulevard will run east and connect to the existing 12-inch sewer
along Hayden Road. The sewer line will be completed during Phase 1 of the project development,
prior to the addition of the new roadways (Miller, Cavasson Boulevard, Claret Drive).

3.2 Land Use

The Cavasson development limits and proposed land use per delineated area are shown in
Exhibit 1. Proposed land uses were determined from Nationwide’s development plans and the
City of Scottsdale’s stipulations, as set forth in Resolution No. 1147. The existing and proposed
demands were based on the existing and proposed land uses in Exhibit 1 and were taken into
consideration when evaluating the existing wastewater infrastructure system with existing
conditions, as well as the future development. By using the maximum densities stipulated in the
zoning case, the highest possible discharges are presented in this BOD. The land uses and their
intensities from Resolution No. 11147 are shown in the following table:

Land Use Type Land Use Intensity
_ (1) . (2)
I Residential 1,200 - 1,600 dwelling units
B ~ Hotel 130400 rooms
Retail & Service Uses | 50,000 - 200,000 square feet
i O_fﬁc?l E_fh_ployrgent ] ' 800,000 - 1,800,000 square feet
Cavasson Hubbard Engineering Project No.: 18114-001
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3.3 Wastewater System Demands

3.3.1 Unit Flows and Peaking Factors

The Cavasson development is located within the City of Scottsdale’s wastewater flow Sub-
basin 4. The design unit flows were determined from the City of Scottsdale Water Use Master Plan
Update 2012 and were verified in coordination with the City of Scottsdale and the designer for the
sewer lift station. Proposed development for the Cavasson project does not exceed the maximum
densities stipulated by the City of Scottsdale. The peaking factor for the site was established by
the sewer lift consultants who computed the value based on empirical data and observations of lots
and areas with similar land use densities as the Cavasson development, and the lots surrounding
the site. Table 1 summarizes the design unit flows and peaking factors within the future planned
development. See Exhibit 2 for future planned Land Use Designations for Cavasson.

Table 1: Sanitary Sewer System Unit Demands and
Peaking Factors

Unit Flow Rate *Peaking
Land Use Designation (Ref.2) Factor
[gpapd] (PF)
Office- Major 1,001 2.60
Hotel 3,985 2.60
Multi-Family 4,216 **
Commercial/ Retail 1,173 2.60

*Peaking factor provided by sewer lift consultant, which was
derived and calculated from empirical data.

**Peaking factor calculated for Multi-Family using Harmon's
Formula; Population = 1.4 people/d.u.*23 d.u./ac utilizing
cumulative upstream population

MF Unit Flow Rate is based on: 80 gpcpd * 1.7 per/d.u. * 31
d.u./acre = 4,216 gpapd. The Peaking factor was calculated
with Harmon's using 1.4 persons/d.u. and 23 d.u. per/acre

In addition to the Cavasson development demands, the lots surrounding the development
were considered in the wastewater analyses to ensure efficient infrastructure for future
developments. Currently, the surrounding lots are undeveloped and do not contribute to the
proposed system’s capacities. In the possibility that the surrounding lots will develop their sewer
lines to connect to Cavasson’s proposed main line, the capacities and demands were also analyzed
for the future development of these lots. These values were also compared and coordinated with
the engineers designing the sewer lift station to the east of Hayden Road. As Phase 1 develops, the
connection of and coordination of the inverts will be revisited. Assumptions on the surrounding

Cavasson Hubbard Engineering Project No.: 18114-001
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lot land use designations and densities were determined from coordinating with the City of
Scottsdale’s development plans and the approved zoning case. Future Lot 2 was assumed to have
a similar density to the Cavasson development and was therefore analyzed in a similar manner
with the same peaking factor. Lots 3 and 4, however, were assumed as residential areas with
anticipated densities of 23 du/acre and 1.4 people/du. The peaking factor for these two lots was
instead derived from Harmon’s Formula, as shown in the following two equations:

14

PF=1+—
(4+P10.5)

p - Population
LT 1000

PFLOt3 = 3.76

PFLOt4- = 34‘5

These peaking factors were used in calculating the peak flows within the existing system for the
existing conditions as well as the future ultimate build-out conditions. The calculations can be
found in Appendix A. The peaking factors for the Multi-Family parcels within Cavasson were
also calculated using the Harmon formula. The total population P; used in the calculations were
the aggregate sum of all multi-family parcels upstream contributing to that sewer line.

The unit flows for the Multi-family parcels in Cavasson were calculated by taking the maximum
unit count (1,600 units) and dividing it by the total multi-family area. This came out to 31
d.u./acre. The calculation for the Average Daily Demand [ADD} is as follows:

80 gpcpd * 1.7 persons/d.u. * 31 d.u. =4,216 gpapd.

For the peaking factor the Harmon’s equation for the Cavasson multi-family parcels was
calculated using the standard R-5 zoning of 1.4 people/d.u. and 23 d.u./acre. This results in a
lower total population which gives a higher Peak Factor in the equation. The peak factor was
then applied to the ADD to arrive at the Peak Daily Demand (PDD). Table 2 shows the
cumulative population and the calculated peaking factor.
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3.3.2 Average Day Demand and Peak Daily Demand

Average day and peak flow demands for the planned conditions were calculated utilizing
the aforementioned unit flow rates. In addition to the unit flow rates, the Water Reuse Master Plan
discussed incorporating a Future Development Multiplier (FDM) for character areas, such as
Scottsdale Airpark, Downtown/ McDowell Corridor, South Scottsdale, and East Shea, in
anticipation of revitalization and future development in these areas. Following meetings with the
City of Scottsdale, it was determined that an FDM should be derived from the proposed FAR for
the lots south of Legacy Blvd. rather than using the factor used in the report. The proposed 0.85
FAR was compared to the city’s zoning ordinance maximum 0.8 FAR. Dividing the proposed FAR
by the city’s maximum results in an increased factor of 1.06. This factor was then used as the
FDM. The FDM was not applied to the lots north of Legacy Boulevard.

The following equations were used to compute the ADD and PDD:

ADD (gpd) = Unit Flow (gpapd) x Area (acres) x FDM
PDD (gpd) = Average Daily Flow (gpd) x Peaking Factor

The total final sanitary sewer loadings per sub parcel of the Cavasson development are thus
computed and summarized in Table 2.
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Table 2 - Total Wastewater Demands (GPD) - Based on M.F. using 1.7 persons/d.u. for ADD & 1.4 persons/d.u. in Population for Harmons
Individual Peaking
o ADD Total M.F. Factor of all
Parcel Number | Land Use Designation Area [sq.ft] Area [acres] PDD Population population
(ADD*PF) Contributing contributing
[gpd] [gpd] [P] (PF)
1A-1 Office- Major 288,410 6.62 7,041.83 18,308.75 - 2.60
1A-2 Multi-Family 106,900 245 10,993.12 46,942.60 79 4.27
1A-3 Office- Major 210,817 4.84 5,147.32 13,383.02 - 2.60
1A-4 Office- Major 111,089 2.55 2,712.36 7,052.12 - 2.60
1A-5 Multi-Family 164,129 3.77 16,878.21 56,802.99 3,681 3.37
1A-6 Garage 203,541 4.67 0.00 0.00 - N/A
1A-7 Hotel 127,754 2.93 12,417.75 32,286.14 - 2.60
1A-8 Commercial/ Retail 104,393 2.40 2,986.82 7,765.73 - 2.60
1B-1 Office- Major 421,088 9.67 10,281.29 26,731.36 - 2.60
1B-2 Multi-Family 431,364 9.90 44,359.36 149,858.11 3,559 3.38
1B-3 Garage 170,109 3.91 0.00 0.00 - N/A
1C-1 Multi-Family 873,411 20.05 89,817.33 306,612.95 3,240 341
1C-2 Office- Major 222,112 5.10 5,423.09 14,100.04 - 2.60
1C-3 Hotel 151,582 3.48 14,733.87 38,308.06 - 2.60
1C-4 Commercial/ Retail 342,879 7.87 9,810.24 25,506.61 - 2.60
1C-5 Office- Major 215,746 4.95 5,267.66 13,695.91 - 2.60
1C-6 Multi-Family 156,694 3.60 16,113.62 68,088.99 116 4.23
1C-7 Multi-Family 191,303 4.39 19,672.63 82,609.95 141 4.20
1C-8 Multi-Family 352,473 8.09 36,246.60 145,752.78 402 4.02
1C-9 Office- Major 57,433 1.32 1,402.28 3,645.93 - 2.60
1C-10 Commercial/ Retail 154,919 3.56 4,432.46 11,524.39 - 2.60
Total 315,738 1,068,976
A 1.06 multiplying factor was applied to the ADD to account for the FAR of 0.85.
*Garage not included in sewer analysis since there is no demand
23 du/acre Dwelling unit density per CVL COS MWR
1.4 persons/du  Population density per COS DSPM - 23 du/acre
Harmon's Formula:
Peaking Factor= 1+14/(4+P10'5)
P,= Population/1,000

The ADD and PDD for the lots surrounding the Cavasson site are shown in the following
table:

Total Contributing Wastewater Demands (GPD)-Estimates- per CVL Crossroads East Wastewater Plan Update

1 1 ADD PDD
Parcel Number | Land Use Designationl Area [sq.ft] Area [acres] ADDMM Peak Flow (ADD*PF)
[gpad] [gpad] [gpd] [gpd]
Lot 2 Mixed-Use 2,555,866 56.35 3,000 7,800 179,604 466,970
Lot 3 Multi-Family 993,630 22.81 3,128 11,761 71,352 268,282
Lot 4 Multi-Family 2,516,643 57.77 3,128 10,792 180,718 623,476
Total 431,673 1,358,727

Engineering

1. Land use designation and unit wastewater flows derived from Table 2. Wastewater Generation Unit Factors from the CVL Crossroads East
Wastewater Master Plan Update, 2012, Table 2-4 Scottsdale Wastewater Unit Loads — COS 2012 Water Reuse Master Plan Update
UPDATED to Use: 80 gal/per*1.7 per/d.u.*23 d.u./ac. [Per Scott Anderson email 03/26/19 for ADD] Peak factor provided by Wilson
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3.4 Pipe Capacity

Following the sewer load calculations, pipe capacities for each segment of wastewater pipe
within the study area were calculated using the Manning’s Equation, as described in Section 4.1
of this report. Considering the demands of only the Cavasson development, a 12-inch sewer line
was computed to be sufficient in the design. However, considering the future conditions of the
surrounding lots, a 15-inch and 18-inch line would be more suitable. Even at an 18-inch line, the
flows from only the Cavasson development meet the minimum velocity (2.5 fps) , maximum depth
ratio (d/D = 0.70) and Scottsdale’s design criteria. The layout for the proposed 12-inch line is
shown in Exhibit 2 and the layout for the increased line sizes to account for the surrounding
developments is shown in Exhibit 3. A complete summary of these calculations can be found in
Appendix A.

The existing 12-inch sewer line in Hayden Road and the existing 12-inch sewer lines in
Legacy Boulevard Road will have the future planned flows from the Cavasson development area,
shown in Table 4. As-built plans and quarter section maps were used to determine the inverts and
slopes of the existing sewer mains in Hayden Road and Legacy Boulevard.

Table 4 — Sewer Line Capacities

Existing Sewer Line Capacities Planned Future Peak Flows | Pipe Capacity
from Flowing Full
Cavasson Development
(mgpd) (mgpd)

Hayden Road — 12-inch 0.019 4.32

Legacy Boulevard (E-W) — 12-inch 0.631 2.86

Legacy Boulevard (W-E) — 12-inch 0.011 1.43

TOTAL 0.661
Cavasson Hubbard Engineering Project No.: 18114-001
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3.5 Wastewater System Summary

In general, the existing wastewater collection system within the study area has sufficient
capacity to convey wastewater flows generated by the planned improvements for the Cavasson
development Area. A summary of the performance criteria for the existing system can be found in
Table S.

Table 5 — Planned Wastewater System Performance Summary
Criteria Maximum Minimum Average
Full Flow Velocity (ft/s) 8.40 2.70 5.82
Full Flow Capacity (cfs) 6.60 2.20 4.57

In the analysis of the existing wastewater system, all pipe segments that were evaluated
meet the City of Scottsdale’s minimum requirements for slope and full flow velocity.

4. DESIGN CRITERIA

The criteria used to evaluate the existing and future sanitary sewer system within the study
area is described below and is the same criteria used in the City of Scottsdale’s Water Reuse Master
Plan Update 2012 and as stipulated in the City of Scottsdale Design Standards and Policies
Manual.

4.1 Pipe Capacities

Pipe capacities of the existing system were calculated using the Manning’s Equation;
k231
= /2
Q =— R3s1/24

where:
O = flow rate, ft'/s;
k = conversion factor = 1.4859 ft'"/s;

n = headloss coefficient;

Ry, = hydraulic radius, ft;

S = slope, ft/ft;

A = pipe cross sectional area, ft.

A summary of the calculated full flow pipe capacities for each pipe section can be found

in Appendix A.
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4.2 Flow Depth

As described in the City of Scottsdale’s Design Standards and Policies Manual and the
City of Scottsdale Water Use Master Plan Update 2012, it is common practice to adopt variable
depth criteria for various pipe sizes, expressed as a ratio of maximum depth flow (d) to pipe
diameter (D) (Ref. 1, p.515). New sewer lines with a diameter greater than 12-inch are not to
exceed a ratio of 0.70 for the ultimate peak flow condition, as this allows for system infiltration
and inflow. Analysis of pipes less than 12-inch shall have a maximum permissible ratio of 0.65.
The design ratios (d/D) for each pipe section within the study area were calculated for future build-
out conditions. A summary of these calculations can be found in Appendix A.

4.3 Velocity

In accordance with the City of Scottsdale’s Design Standards and Policies Manual, all
sanitary sewers within the city shall be designed and constructed such that the mean velocity in
the pipe, when flowing half full, shall not be less than two and a half (2.5) feet per second (fps).
At this velocity, the sewer flow will typically provide adequate scouring to clean the pipe. This is
standard practice in the design and analysis of sanitary sewer systems as it is greater than the
minimum velocity which allows the pipe to be “self-cleaning” and minimizes the settlement of
solids within the pipe. Additionally, the velocity of the peak flow will not exceed 10 fps. Due to
the hydraulics of a circular pipe, the velocity for half-full pipe flow approaches the velocity of
nearly full pipe flow. Table 6 shows the minimum slopes for sanitary sewers to maintain self-
cleaning velocities at full flow (d/D=1.0) calculated using Manning’s Equation.

Table 6 - Minimum Slopes for Circular Pipes Flowing Full

Pipe Size Minimum Slope Pipe Capacity

(inches) (ft/ft) (mgd) (cfs)
8 0.0052 0.28 0.44
10 0.0039 0.44 0.68
12 0.0030 0.64 0.98
14 0.0025 0.86 1.34
15 0.0022 0.99 1.53
16 0.0012 1.13 1.74
18 0.0010 1.43 2.21
20 0.0010 1.76 2.73
21 0.0014 1.94 3.00
24 0.0012 3.93 3.93
27 0.0010 3.22 4.97
30 0.0009 3.97 6.14
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Full flow velocities for the entire planned wastewater system were calculated for each
existing section of pipe using either as-built information from plans or data also acquired in the
field survey and each proposed pipe section was designed per the City of Scottsdale’s Design
Standards and Policies Manual. A summary of these calculations is included in Appendix A, and
sections of pipe which result in a full flow velocity of less than two and a half (2.5) feet per second
are mentioned in Section 2.4. These lines were only analyzed to show how much additional flow
will be directed to these pipes when the area is fully developed and that the pipes could handle the

additional flows.

4.4 Manhole Spacing

In accordance with the City of Scottsdale’s Design Standards and Policies Manual, all new
sanitary sewer manholes shall be installed at distances not exceeding those shown in Table 7.

Table 7 — Maximum Sewer Manhole Spacing
Pipe Size Maximum Spacing
8”7 —-157 500 ft.
187 -30” 600 ft.
36” - 60” 800 ft.
Over 60” 1,300 ft.

4.5 Manhole Depths and Inverts

The City of Scottsdale’s Design Standards and Policies Manual requires that the minimum
cover of the crown of a sewer pipe is to be four (4) feet to finish grade. These standards also state
a maximum drop of twenty-four (24) inches between inverts without the use of a drop connection
and that manholes with ninety-degree bends require a minimum 0.1-foot drop across the manhole.

A summary of the existing and proposed sewer depths and manhole inverts can be found in

Appendix A.
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4.6 Criteria Summary

Table 8 shows a summary of the criteria used in evaluating the sanitary sewer system
within the study area.

Table 8 — Sanitary Sewer System Evaluation Criteria Summary®¢?

Minimum Slopes for Circular Pipes Flowing Full

Pipe Size Minimum Slope Pipe Capacity

(inches) (ft/ft) (mgd) (cfs)

8 0.0052 0.28 0.44

10 0.0039 0.44 0.68

12 0.0030 0.64 0.98

14 0.0025 0.86 1.34

15 0.0022 0.99 1.53

16 0.0012 1.13 1.74

18 0.0010 1.43 2.21

20 0.0010 1.76 2.73

21 0.0014 1.94 3.00

24 0.0012 3.93 3.93

27 0.0010 3.22 4.97

Flow Depth Ratios (d/D)
New Sewer Pipes, Diameter less than 12 inches 0.65
New Sewer Pipes, Diameter 12 inches and higher 0.70
Existing Sewer Pipes in Developed Areas 0.70
Headloss Coefficient (Manning’s ‘n’)
Gravity Pipes 0.013
Manhole Depths and Inverts

Minimum cover over crown of sewer pipe 4.0
Maximum drop across manhole without drop connection 24”
Minimum drop across manhole 0.10°

Peaking Factors

Cavasson 2.60
Lot 2 2.60
Lot 3 3.76
Lot 4 3.45
Cavasson Hubbard Engineering Project No.: 18114-001
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5. SUMMARY AND CONCLUSIONS

A summary of the wastewater system analysis in this report is presented below.

1.

Design unit flows were determined from the approved City of Scottsdale’s 2012 Water
Reuse Master Plan Update Final report (Table 2).

2. The site is located in the City of Scottsdale’s wastewater Sub-basin 4.

3. A 12-inch water line is sufficient for the maximum loads for the Cavasson site. However,
a 15-inch and 18-inch line was designed to consider the future development of surrounding
lots and upsizing of these lines should be part of a payback agreement.

4. A sewer lift station to the east of Hayden is being designed. Hubbard is collaborating the
tie-in location and invert with the City’s consultant.

5. Pipe capacity was determined for the proposed site conditions and for the expectation that
lots surrounding Cavasson will develop.

6. The existing system is sufficient to accommodate the additional flow generated from
planned future improvements within the study area, in accordance with the land use
classifications identified in the City’s current General Plan.

Cavasson Hubbard Engineering Project No.: 18114-001
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Appendix A
Sewer Load Calculations
Cavasson



SEWER DEMAND CALCULATION SHEET
Cavasson Master Sewer Plan
HUBBARD ENGINEERING
PROJECT NO. 18114-001
References: 1. City of Scottsdale, Design Standards and Policies Manual, 2018
2. Carollo, City of Scottsdale 2012 Water Reuse Master Plan Update Final

Table 2-4
Calculations:
Proposed FAR 0.85
Max FAR Stipulated 0.80
Future Development Multiplier 1.06
Sanitary Sewer System Unit Demands and Peaking
Factors
Unit Flow Rate *Peaking
Land Use Designation (Ret:2) Factor
[gpapd] (PF)
Office- Major 1,001 2.60
Hotel 3,985 2.60
Multi-Family 4,216 *x
Commercial/ Retail 1,173 2.60
*Peaking factor provided by sewer lift consultant, which was
derived and calcualted from empircal data.
**Peaking factor calculated for Multi-Family using Harmon's
Formula; Population = 1.4 people/d.u.*23 d.u./ac utilizing
ve upstream poy
|MF Unit Flow Rate is based on: 80 gpcpd * 1.7 per/d.u. * 31
d.u./acre = 4,216 gpapd. The Peaking factor was calculated
with Harmon's using 1.4 persons/d.u. and 23 d.u. per/acre
Average Day Demand = (Unit Flow Rate*Acres*1.06) [gpd]
Peak Day Demand = Average Day Demand*PF [gpd]
Table 2 - Total Wastewater Demands (GPD) - Based on M.F. using 1.7 persons/d.u. for ADD & 1.4 persons/d.u. in Population for Harmons
Individual Peaking
) ) ADD Total M.F. Factor of all
Parcel Number | Land Use Designation Area [sq.ft] Area [acres] PDD Population population
(ADD*PF) Contributing contributing
[epd] [gpd] [P] (PF)
1A-1 Office- Major 288,410 6.62 7,041.83 18,308.75 - 2.60
1A-2 Multi-Family 106,900 2.45 10,993.12 46,942.60 79 4.27
1A-3 Office- Major 210,817 4.84 5,147.32 13,383.02 - 2.60
1A-4 Office- Major 111,089 2.55 2,712.36 7,052.12 - 2.60
1A-5 Multi-Family 164,129 3.77 16,878.21 56,802.99 3,681 3.37
1A-6 Garage 203,541 4.67 0.00 0.00 - N/A
1A-7 Hotel 127,754 2.93 12,417.75 32,286.14 - 2.60
1A-8 Commercial/ Retail 104,393 2.40 2,986.82 7,765.73 - 2.60
1B-1 Office- Major 421,088 9.67 10,281.29 26,731.36 - 2.60
1B-2 Multi-Family 431,364 9.90 44,359.36 149,858.11 3,559 3.38
1B-3 Garage 170,109 3.91 0.00 0.00 - N/A
1C-1 Multi-Family 873,411 20.05 89,817.33 306,612.95 3,240 3.41
1C-2 Office- Major 222,112 5.10 5,423.09 14,100.04 - 2.60
1C-3 Hotel 151,582 3.48 14,733.87 38,308.06 - 2.60
1C-4 Commercial/ Retail 342,879 7.87 9,810.24 25,506.61 - 2.60
1C-5 Office- Major 215,746 4.95 5,267.66 13,695.91 - 2.60
1C-6 Multi-Family 156,694 3.60 16,113.62 68,088.99 116 4.23
1C-7 Multi-Family 191,303 4.39 19,672.63 82,609.95 141 4.20
1C-8 Multi-Family 352,473 8.09 36,246.60 145,752.78 402 4.02
1C-9 Office- Major 57,433 1.32 1,402.28 3,645.93 - 2.60
1C-10 Commercial/ Retail 154,919 3.56 4,432.46 11,524.39 - 2.60
Total 315,738 1,068,976
A 1.06 multiplying factor was applied to the ADD to account for the FAR of 0.85.
*Garage not included in sewer analysis since there is no demand
23 du/acre Dwelling unit density per CVL COS MWR
1.4 persons/du  Population density per COS DSPM - 23 du/acre
Harmon's Formula:
Peaking Factor= 1+ 14/(4+P,0 5)
P,= Population/1,000
Peaking Factor: 2.60 Lot 2
Peaking Factor: 3.76 Lot3 Calculated per Harmon's
Peaking Factor: 3.45 Lot 4 Formula
Lot2 ADD = (ADMM*Acres*1.06) [gpd ]
Lots 3 & 4 ADD = (ADMM*Acres) [gpd]

Total Contributing Wastewater Demands (GPD)-Estimates- per CVL Crossroads East Wastewater Plan Update

) ) PDD
Parcel Number | Land Use Degignaﬁon' Area [sq.ft] Area [acres] ADDMM Peak Flow ADD (ADD*PF)
[gpad] [gpad] [gpd] [gpd]
Lot 2 Mixed-Use 2,555,866 56.35 3,000 7,800 179,604 466,970
Lot 3 Multi-Family 993,630 22.81 3,128 11,761 71,352 268,282
Lot 4 Multi-Family 2,516,643 57.77 3,128 10,792 180,718 623,476
Total 431,673 1,358,727

1. Land use designation and unit wastewater flows derived from Table 2. Wastewater Generation Unit Factors from the CVL Crossroads East
Wastewater Master Plan Update, 2012, Table 2-4 Scottsdale Wastewater Unit Loads — COS 2012 Water Reuse Master Plan Update
UPDATED to Use: 80 gal/per*1.7 per/d.u.*23 d.u./ac. [Per Scott Anderson email 03/26/19 for ADD] Peak factor provided by Wilson

Engineering

Sewer Loads per CVL-Use, Table 2-4 Scottsdale Wastewater Unit Loads — COS 2012 Water Reuse Master Plan Update



Appendix B
Sewer Capacity Calculations
Cavasson



Project Name:
Project No:

Purpose:

Criteria:

Assumptions:

References:

Note:

Attachments:

SANITARY SEWER SYSTEM ANALYSIS (PROPOSED CONDITION-18-INCH LAYOUT-0.16%)

Cavasson Master Sewer Plan
18114-001

Develop a sewer design analysis based on as-built sewer information for the existing service area. (Ref. 3)

Minimum Velocity = 2.5 [ft/s] (Flowing Full)
Maximum Velocity = 10 [ft/s] (Flowing Full)
Manning's 'n'= 0.013 (Flowing Full)

1. Existing 12" line in Legacy and 12" line in Hayden are currently dry.

1. City of Scottsdale, Design Standards and Policies Manual, 2018
2. Carollo, City of Scottsdale 2012 Water Reuse Master Plan Update Final
3. Hayden Road As-Builts, May 2005
4. Legacy Road As-Builts, June 2009

" * " - denotes onsite manhole nodes for the purpose of demonstrating preliminary design.

Tie in at Legacy/ Miller intersction to Hayden/Frontage Intersectior

Cavasson Master Sewer Plan
HUBBARD ENGINEERING
PROJECT NO.18114-001

Prepared By: ES
Revised By: MSW

Date: 12/5/2018
Date: 3/27/2019

Sewer Analysis (Proposed Condition)

RIM Inv Inv . . . . . .
Upstream Downstrea . Contributing RIM Upstream Downstream | Upstream | Downstream P{pe Manning's Cover Line Length Slope ADF Cumulative Peaking PDF Cumulative | Pipe (.Japaclty Full Fl‘ow Plpe‘
Manbhole m Manhole | Contributing Area Manbhole Size ADF Peak Flowing Full Depth d/D Velocity Capacity
Area [acres] Manhole Manhole Manhole . n [ft] LD. [ft] [ft/ft] [mgpd] Factor [mgd]
LD. LD. L.D. LD. LD. LD. [in] [mgpd] [mgpd] [mgpd] [in] [Max = 0.70] [ft/s] [cfs]
1C-2,1C-5,Lot 3,
SSMH#7 MH-1 Lot 4 98.6 1634.50 1634.30 1610.87 1605.05 12 0.013 22.63 Line 1 74.60 0.07800 0.26276 0.26276 3.50 0.920 0.91955 6.431 3.06 0.26 12.70 9.97
MH-1 MH #2 1C-1, Lot 2 78.7 1634.30 1629.26 1610.19 1609.36 15 0.013 22.86 Line 2 309.00 0.00270 0.26942 0.53218 2.87 0.774 1.69314 2.169 9.97 0.66 2.70 3.31
MH #2 MH #3 - 1629.26 1624.90 1609.26 1607.72 15 0.013 18.75 Line 3 266.50 0.00270 0.00000 0.53218 0.00 0.000 1.69314 2.169 9.97 0.66 2.70 3.31
MH #3 MH #4 - 1624.90 1620.54 1608.44 1607.72 15 0.013 15.21 Line 4 266.50 0.00270 0.00000 0.53218 2.87 0.000 1.69314 2.169 9.97 0.66 2.70 3.31
MH #4 MH #5 1B-2 9.9 1620.54 1624.21 1607.62 1608.38 15 0.013 11.67 Line 5 414.00 0.00300 0.04436 0.57654 3.38 0.150 1.84299 2.287 10.20 0.68 2.90 3.56
MH #5 MH #6 - 1624.21 1629.21 1608.28 1605.04 15 0.013 14.68 Line 6 414.20 0.00300 0.00000 0.57654 0.00 0.000 1.84299 2.287 10.20 0.68 2.90 3.56
MH #6 MH #7 - 1629.21 1632.29 1604.94 1604.11 15 0.013 23.02 Line 7 253.40 0.00330 0.00000 0.57654 0.00 0.000 1.84299 2.398 9.86 0.66 3.00 3.68
MH #7 MH #8 1C-8, 1C-7,1C-6 15.7 1632.29 1633.13 1604.01 1603.64 18 0.013 26.78 Line 8 232.25 0.00330 0.07203 0.64857 4.12 0.296 2.13945 3.900 9.51 0.53 3.40 6.01
MH #8 MH #9 1A-5, 1A-2 6.2 1633.13 1628.84 1603.54 1602.68 18 0.013 28.09 Line 9 232.20 0.00370 0.02787 0.67644 3.72 0.104 2.24319 4.129 9.46 0.53 3.60 6.36
MH #9 MH #10 1628.84 1621.44 1602.58 1601.29 18 0.013 24.76 Line 10 348.50 0.00370 0.00000 0.67644 0.00 0.000 2.24319 4.129 9.46 0.53 3.60 6.36
MH #10 MH #11 1A-4,B-1 12.2 1621.44 1613.25 1601.19 1599.74 18 0.013 18.75 Line 11 392.00 0.00370 0.01299 0.68944 2.60 0.034 2.27698 4.129 9.54 0.53 3.60 6.36
MH #11 MH #12 - 1613.25 1611.97 1599.64 1599.24 18 0.013 12.11 Line 12 107.10 0.00370 0.00000 0.68944 0.00 0.000 2.27698 4.129 9.54 0.53 3.60 6.36
MH #12 MH #14 - 1611.97 1610.09 1599.14 1597.86 18 0.013 11.33 Line 13 318.10 0.00370 0.00000 0.68944 0.00 0.000 2.27698 4.129 9.54 0.53 3.60 6.36
MH #14 MH #16 1A-3 4.8 1610.09 1610.64 1597.76 1596.08 18 0.013 10.83 Line 14 283.40 0.00370 0.00515 0.69459 0.00 0.013 2.29036 4.129 9.57 0.53 3.60 6.36
MH #16 MH #17 1A-1 6.6 1610.64 1611.08 1595.98 1595.56 18 0.013 13.16 Line 15 112.40 0.00370 0.00704 0.70163 0.00 0.018 2.30867 4.129 9.62 0.53 3.60 6.36
MH #17 MH #19 - 1611.08 1613.67 1595.46 1593.66 18 0.013 14.12 Line 16 126.60 0.00370 0.00000 0.70163 0.00 0.000 2.30867 4.129 9.62 0.53 3.60 6.36
MH #19 MH #20 - 1613.67 1610.25 1593.56 1592.37 18 0.013 18.61 Line 17 320.80 0.00370 0.00000 0.70163 0.00 0.000 2.30867 4.129 9.62 0.53 3.60 6.36
MH #20 MH #21 - 1610.25 1614.65 1592.27 1591.79 18 0.013 16.48 Line 18 129.60 0.00370 0.00000 0.70163 0.00 0.000 2.30867 4.129 9.62 0.53 3.60 6.36
Tie in to Proposed Manhole in Proposed Roadway 1 to Proposed Roadway/Hayden Road Intersectior
Sewer Analysis (Proposed Condition)
RIM Inv Inv . . . . . .
Upstream Downstrea A Contributing RIM Upstream Downstream | Upstream | Downstream P!pe Manning's Cover Line Length Slope ADF Cumulative Peaking PDF Cumulative  Pipe (?apacnty Full Fl‘ow Plpe‘
Manhole m Manbhole | Contributing Area Manhole Size ADF Peak Flowing Full Velocity Capacity
Area [acres] Manhole Manhole Manhole . n [ft] L.D. [ft] [ft/ft] [mgd] Factor [mgd] Depth d/D
LD. LD. LD. [in] [mgd] [mgd] [mgpd] [ft/s] [cfs]
L.D. L.D. L.D.
1C-9, 1C-3, 1A-7,
MH#22 MH#23 1A-8 10.1 1634.67 1633.50 1622.25 1620.62 12 0.013 11.42 Line 20 448.20 0.00300 0.03154 0.03154 2.60 0.082 0.08201 1.261 2.07 0.17 2.50 1.96
SSMH #13 SSMH #7 1C-4,1C-10 11.4 1651.88 1654.88 1646.56 1644.59 12 0.013 4.32 EX. 13-14] 498.00 0.00390 0.01424 0.01424 2.60 0.037 0.03703 1.438 1.33 0.11 2.80 2.20




SANITARY SEWER SYSTEM ANALYSIS (PROPOSED CONDITION-12-INCH LAYOUT)
Cavasson Master Sewer Plan
HUBBARD ENGINEERING
PROJECT NO.18114-001

Project Name: Cavasson Master Sewer Plan Prepared By: ES Date: 12/5/2018
Project No: 18114-001 Revised By: MSW Date: 3/27/2019

Purpose: Develop a sewer design analysis based on as-built sewer information for the existing service area. (Ref. 1)

Criteria: Minimum Velocity = 2.5 [ft/s] (Flowing Full)
Maximum Velocity = 10 [ft/s] (Flowing Full)
Manning's 'n' = 0.013 (Flowing Full)

Assumptions: 1. Existing 12" line in Legacy and 12" line in Hayden are currently dry.

This Segment of pipe

References: 1. City of Scottsdale, Design Standards and Policies Manual, 2018 H
2. Carollo, City of Scottsdale 2012 Water Reuse Master Plan Update Final IS th e same for
3. Hayden Road As-Builts, May 2005 Cavasson Use only

4. Legacy Road As-Builts, June 2009
Note: " *" - denotes onsite manhole nodes for the purpose of demonstrating preliminary design.

as the Ultimate
Design oversizing

Attachments:
Tie in at Legacy/ Miller intersction to Hayden/Frontage Intersectior
Sewer Analysis (Proposed Condition)

RIM RIM Inv . . . .

Upstream Downstream I Contributing Area Upstream | Downstream Inv Upstream Downstream Pl.pe Manning's Cover Line Length Slope ADF Cumulative Peaking PDF Cumulative Peak Pipe (?apamty Depth /D Full Fl.ow Pipe Capacity

Manhole Contributing Area Manhole Size ADF Flowing Full Velocity

LD. Manhole LD. [acres] Manhole Manhole LD. Manhole [in] n [ft] L.D. [ft] [ft/ft] [mgpd] [mgpd] Factor [mgd] [mgpd] [mgpd] [1ts] [cfs]

LD. LD. LD. [in] [Max = 0.70]

SSMH#7 MH-1 1C-2,1C-5,1C-7,1C-6 785,854 1634.50 1634.30 1610.87 1605.05 12 0.013 22.63 Line | 74.60 0.07800 0.04648 0.04648 3.84 0.178 0.17849 6.431 1.37 0.11 12.70 9.97
MH-1 MH #2 1C-1 873,411 1634.30 1629.26 1610.19 1609.36 12 0.013 23.11 Line 2 309.00 0.00300 0.08982 0.13629 341 0.307 0.48511 1.261 5.16 0.43 2.50 1.96
MH #2 MH #3 - 1629.26 1624.90 1609.26 1607.72 12 0.013 19.00 Line 3 266.50 0.00300 0.00000 0.13629 0.00 0.000 0.48511 1.261 5.16 0.43 2.50 1.96
MH #3 MH #4 - - 1624.90 1620.54 1608.44 1607.72 12 0.013 15.46 Line 4 266.50 0.00300 0.00000 0.13629 3.41 0.467 0.95208 1.261 7.79 0.65 2.50 1.96
MH #4 MH #5 1B-2 431,364 1620.54 1624.21 1607.62 1608.38 15 0.013 11.67 Line 5 414.00 0.00300 0.04436 0.18065 3.38 0.150 1.10194 2.287 7.34 0.49 2.90 3.56 Z
MH #5 MH #6 - 1624.21 1629.21 1608.28 1605.04 15 0.013 14.68 Line 6 414.20 0.00300 0.00000 0.18065 0.00 0.000 1.10194 2.287 7.34 0.49 2.90 3.56
MH #6 MH #7 - 162921 163229 160494 160411 15 0013 23.02 Ling 25340 0.00330 0.00000 0.18065 0.00 0.000 1.10194 2.398 714 048 3.00 368
MH #7 MH #8 1C-8 352,473 1632.29 1633.13 1604.01 1603.64 15 0.013 27.03 Line 8 232.25 0.00330 0.03625 0.21690 4.02 0.146 1.24769 2.398 7.68 0.51 3.00 3.68
MH #8 MH #9 1A-2,1A-5 271,029 1633.13 1628.84 1603.54 1602.68 15 0.013 28.34 Line 9 232.20 0.00370 0.02787 0.24477 3.72 0.104 1.35143 2.539 7.78 0.52 3.20 3.93
MH #9 MH #10 1628.84 1621.44 1602.58 1601.29 5 0.013 25.01 Line 10 348.50 0.00370 0.00000 0.24477 0.00 0.000 1.35143 2.539 7.78 0.52 3.20 3.93

MH #10 MH #11 1A-4,1A-3,A-1,B-1 1,031,404 1621.44 1613.25 1601.19 1599.74 15 0.013 19.00 Line 11 392.00 0.00370 0.02518 0.26995 2.60 0.065 1.41691 2.539 8.01 0.53 3.20 3.93

MH #11 MH #12 - 1613.25 1611.97 1599.64 1599.24 15 0.013 12.36 Line 12 107.10 0.00370 0.00000 0.26995 0.00 0.000 1.41691 2.539 8.01 0.53 3.20 3.93

MH #12 MH #14 - 1611.97 1610.09 1599.14 1597.86 15 0.013 11.58 Line 13 318.10 0.00370 0.00000 0.26995 0.00 0.000 1.41691 2.539 8.01 0.53 3.20 3.93

MH #14 MH #16 - 1610.09 1610.64 1597.76 1596.08 15 0.013 11.08 Line 14 283.40 0.00370 0.00000 0.26995 0.00 0.000 1.41691 2.539 8.01 0.53 3.20 3.93

MH #16 MH #17 - 1610.64 1611.08 1595.98 1595.56 15 0.013 1341 Line 15 112.40 0.00370 0.00000 0.26995 0.00 0.000 1.41691 2.539 8.01 0.53 3.20 3.93

MH #17 - 1611.08 1613.67 1595.46 1593.66 15 0.013 14.37 Line 16 126.60 0.00370 0.00000 0.26995 0.00 0.000 1.41691 2.539 8.01 0.53 3.20 3.93

MH #19 - 1613.67 1610.25 1593.56 1592.37 15 0.013 18.86 Line 17 320.80 0.00370 0.00000 0.26995 0.00 0.000 1.41691 2.539 8.01 0.53 3.20 3.93

MH #20 - 1610.25 1614.65 1592.27 1591.79 15 0.013 16.73 Line 18 129.60 0.00370 0.00000 0.26995 0.00 0.000 1.41691 2.539 8.01 0.53 3.20 3.93

Tie in to Proposed Manhole in Proposed Roadway 1 to Proposed Roadway/Hayden Road Intersectior
Sewer Analysis (Proposed Condition Contributing)
RIM RIM Inv . . . .
Upstream Downstream . Contributing Area Upstream | Downstream Inv Upstream Downstream Pl.pe Manning's Cover Line Length Slope ADF Cumulative Peaking PDF Cumulative Peak Pipe C.apac1ty Depth /D Full Fl.ow Pipe Capacity

Manbhole Contributing Area Manbhole Size ADF Flowing Full Velocity

LD. Manhole L.D. [acres] Manhole Manhole LD. Manhole [in] n [ft] L.D. [ft] [ft/ft] [mgd] [mgd] Factor [mgd] [mgd] [mgpd] [ft/s] [efs]
LD. LD. LD. [in] [Max = 0.75]

MH#22 MH#23 1C-9,1C-3,1A-7,1A-8 409,905.50 1634.70 1628.00 1610.87 1609.94 12 0.013 22.83 Line | 308.97 0.00300 0.01370 0.01370 3.94 0.054 0.05400 1.261 1.69 0.14 2.50 1.96

SSMH #13 SSMH #7 1C-4,1C-10 497,797.83 1651.88 1654.88 1646.56 1644.59 8 0.013 4.65 EX. 13-14 498.00 0.00390 0.00820 0.00820 4.76 0.039 0.03900 0.488 1.53 0.19 2.20 0.77




Project Name:
Project No:

Purpose:

Cavasson Master Sewer Plan
18114-001

Develop a sewer design analysis based on as-built sewer information for the existing service area. (Ref. 3)

SANITARY SEWER SYSTEM ANALYSIS (EXISTING LINES)
Cavasson Master Sewer Plan
HUBBARD ENGINEERING
PROJECT NO.18114-001

Prepared By: ES
Revised By: MSW

Date: 12/5/2018
Date: 2/12/2019

Criteria: Minimum Velocity = 2.5 [ft/s] (Flowing Full)
Maximum Velocity = 10 [ft/s] (Flowing Full)
Manning's 'n'= 0.013 (Flowing Full)
Assumptions: 1. Existing 12" line in Legacy and 12" line in Hayden are currently dry.
References: 1. City of Scottsdale, Design Standards and Policies Manual, 2018
2. Carollo, City of Scottsdale 2012 Water Reuse Master Plan Update Final
3. Hayden Road As-Builts, May 2005
4. Legacy Road As-Builts, June 2009
Note: " *" - denotes onsite manhole nodes for the purpose of demonstrating preliminary design.
Attachments: Capacities of existing sewer lines with Cavasson site contributions. 0.972
Sewer Analysis (Existing-Legacy to Hayden)
RIM RIM Inv
t I t Pi Pipe C i Full F1 Pi
Upstream Downstream R Contributing Area Upstream Downstream nv Upstream Downstream 1.pe Manning's Cover Line Length Slope ADF Cumulative ADF| Peaking PDF Cumulative Peak pe .apacny Depth d/D " .ow 1pe.
Manhole Contributing Area Manhole Size Flowing Full Velocity Capacity
Manhole LD. [acres] Manhole Manhole Manhole . n [ft] LD. [ft] [ft/ft] [mgd] [mgd] Factor [mgd] [mgd] )
1.D. 1.D. [in] [mgpd] [in] [Max = 0.70] [ft/s] [cfs]
LD. LD. LD.
Legacy
SSMH-13 SSMH-7 1C-4,1C-10 497,798 1655.28 1654.88 1646.56 1644.59 12 0.013 7.72 (W-E) 498.00 0.00390 0.01424 0.01424 2.60 0.037 0.03703 1.438 1.33 0.11 2.80 2.20
SSMH-7 SSMH-6 1C-4,1C-10 497,798 1654.88 1649.82 1644.53 1639.34 12 0.013 9.35 HAYDEN]| 309.00 0.01800 0.00000 0.01424 0.00 0.000 0.03703 3.089 0.92 0.08 6.10 4.79
SSMH-6 SSMH-5 1C-4,1C-10 497,798 1649.82 1641.14 1638.94 1629.99 12 0.013 9.88 HAYDEN 490.00 0.01900 0.00000 0.01424 0.00 0.000 0.03703 3.174 0.91 0.08 6.30 4.95
SSMH-5 SSMH-4 1C-4,1C-10 497,798 1641.14 1634.35 1629.95 1620.75 12 0.013 10.19 HAYDEN| 482.00 0.01900 0.00000 0.01424 0.00 0.000 0.03703 3.174 0.91 0.08 6.30 4.95
1C-4,1C-10,1C-9,1C-
SSMH-4 SSMH-3 3,1A-7,1A-8 938,959 1634.35 1630.02 1620.83 1613.39 12 0.013 12.52 HAYDEN| 489.00 0.01520 0.04578 0.06003 1.79 0.082 0.11904 2.839 1.68 0.14 5.60 4.40
1C-4,1C-10,1C-9,1C-
SSMH-3 SSMH-2 3,1A-7,1A-8 938,958.75 1630.02 1617.95 1613.39 1606.15 12 0.013 15.63 HAYDEN| 485.00 0.01490 0.00000 0.06003 0.00 0.000 0.11904 2.811 1.68 0.14 5.50 4.32
1C-4,1C-10,1C-9,1C-
SSMH-2 SSMH-1 3,1A-7,1A-8 938,958.75 1617.95 1614.95 1603.96 1600.61 12 0.013 12.99 HAYDEN 102.00 0.02160 0.00000 0.06003 0.00 0.000 0.11904 3.384 1.54 0.13 6.70 5.26
1C-4,1C-10,1C-9,1C-
SSMH-1 EX-SSMH 3,1A-7,1A-8 938,958.75 1614.91 1614.65 1600.61 1604.00 12 0.013 13.30 HAYDEN 97.00 0.03450 0.00000 0.06003 0.00 0.000 0.11904 4.277 1.38 0.11 8.40 6.60
Sewer Analysis (Existing-Legacy to Miller)
RIM RIM Inv . . . .
Upstream Downstream o Contributing Area Upstream Downstream Inv Upstream Downstream Pl.pe Manning's Cover Line Length Slope ADF Cumulative ADF| Peaking PDF Cumulative Peak Pipe qumclty Depth d/D Full Fl.ow Plpe.
Manhole Contributing Area Manhole Size Flowing Full Velocity Capacity
LD Manhole LD. [acres] Manhole Manhole LD Manhole [in] n [ft] LD. [ft] [ft/ft] [mgd] [mgd] Factor [mgd] [mgd] [mgpd] [ft/s] [efs]
o LD. LD. o LD. [in] [Max = 0.70]
1C-2,1C-5,1C-7,1C-6,Lot Legacy
SSMH-12 SSMH-11 3,Lot4 937,436 1651.79 1654.88 1644.33 1639.60 12 0.013 6.46 (E-W) 307.00 0.01540 0.29855 0.29855 3.58 1.070 1.07025 2.857 5.09 0.42 5.60 4.40
Legacy
SSMH-11 SSMH-10 - - 1649.51 1646.76 1639.57 1633.90 12 0.013 8.94 (E-W) 379.00 0.01500 0.00000 0.29855 0.00 0.000 1.07025 2.820 5.13 0.43 5.60 4.40
Legacy
SSMH-10 SSMH-9 - - 1646.76 1642.60 1633.81 1626.42 12 0.013 11.95 (E-W) 499.00 0.01540 0.00000 0.29855 0.00 0.000 1.07025 2.857 5.09 0.42 5.60 4.40
Legacy
SSMH-9 SSMH-8 - - 1642.60 1638.28 1626.09 1618.60 12 0.013 15.51 (E-W) 501.00 0.01500 0.00000 0.29855 0.00 0.000 1.07025 2.820 5.13 0.43 5.60 4.40
Legacy
SSMH-8 SSMH-7 - - 1634.35 1630.02 1618.55 1611.09 12 0.013 14.80 (E-W) 489.00 0.01520 0.00000 0.29855 0.00 0.000 1.07025 2.839 5.11 0.43 5.60 4.40




Appendix C
Correspondence with Sewer Lift Consultants
Cavasson



Ema Shqalsi

From: Yamani, Srikanth <srikanth.yamani@wilson-engineers.com>
Sent: Thursday, October 18, 2018 10:29 AM

To: Ema Shqalsi

Cc: Todd, Steve M,; Willgohs, Martin O.

Subject: RE: NRCI Campus-Sewer Capacities/Inverts and Water Demands
Ema,

We looked into your Average Daily Demand (ADD) values and they look close to our numbers (although the acreage for
the Lots 1,2,3, and 4 vary slightly).

The invert for 18” line on your attachments shows 1595.83 but your email below indicates 1596.20. Let us know. We will
rely on your invert elevations for continuation of sewer lines from SE corner of Hayden to the proposed lift station.

Let us know if you have any questions or comments. Thanks

Srikanth Yamani, P.E.
Project Manager
Wilson Engineers
9633 S. 48th St. #290
Phoenix, AZ 85044
Ph: 480-893-8860

From: Todd, Steve M.

Sent: Monday, October 15, 2018 8:18 AM

To: Willgohs, Martin O. <Martin.Willgohs@wilson-engineers.com>; Yamani, Srikanth <srikanth.yamani@wilson-
engineers.com>

Subject: FW: NRCI Campus-Sewer Capacities/Inverts and Water Demands

Stephen M. Todd, P.E.
Wilson Engineers

9633 S. 48th St., Suite 290
Phoenix, AZ 85044
480-893-8860 (Office)
480-893-8968 (Fax)
602-882-1732 (Cell)

From: Ema Shqalsi <eshqalsi@hubbardengineering.com>

Sent: Friday, October 12, 2018 1:28 PM

To: Todd, Steve M. <Steve.Todd@wilson-engineers.com>

Subject: NRCI Campus-Sewer Capacities/Inverts and Water Demands

Hi Steve,

We completed our capacity calculations and found that for the NRI Campus demands only, a 12” at 0.35% (City of
Scottsdale Master Plan stipulates minimum of 0.3%) would work for the site.
However, including the demands from Lots 2, 3, we calculated a 15” line at 0.27% going South along Miller and an 18"
the rest of line to the Hayden/Frontage intersection (Exhibit 3).

1



With only the demands from NRI Campus, an 18” pipe would give us a flow depth of 6.47in at velocity of about 2.8ft/s at
the minimum slope we used, 0.3%, meeting the Scottsdale standards.
| also used our sewer load estimates for Lots 2,3, and 4 as they did not seem too far off from Wilson’s estimates.

With the 12”, we’re hitting the SE corner of Hayden (53.05 ft south of the existing manhole) at an invert of 1594.52.
With the 18”, we have an invert of 1596.20. Does Wilson have an idea yet of what invert they need for their design?

Also, while you are reviewing our sewer calculations (loads and capacities), | also wanted to send over our water
demands. We followed the Scottsdale Design Standards and Policies Manual for these calculations, so they are
comparatively higher than our sewer.

Please let me know what you think and if the design works with your sewer lift calculations and configurations, or if you
have any questions or concerns.

Best,

Ema Shqalsi, E.I. T
Civil Engineer

JEHUEBAED

ENG MNEER NG

1201 S. Alma School Rd., Suite 12000
Mesa, Arizona 85210

phone 480 892 3313

cell 602 750 1078

fax 480 892 7051

www.hubbardengineering.com




Michael S. Wolf

From: Anderson, Scott L <scan@scottsdaleaz.gov>

Sent: Tuesday, March 26, 2019 4:32 PM

To: Hayes, Eliana; Michael S. Wolf

Cc: Brent Steffenhagen; Yamani, Srikanth; Todd, Steve M.; Bloemberg, Greg
Subject: RE: Cavasson Waterwater Flows

Categories: FYl-Info to keep Handy

Michael,

| have been following you emails with Eliana. At one point last week you mentioned using the loading rate of 2,060
gpapd which came from our 2012 Water Reuse Master Plan. These numbers are meant to be applied city-wide, over
areas much larger that the Cavasson Master Plan, or even the service area of the sewer lift station.

I am much more comfortable with the calculation that Eliana used:
80 gpcpd * 1.7 persons/DU * 31 DU/acre
This is much closer to the design criteria we use for every other sewer lift station in the City.

Please proceed using this calculation for the seven multi-family parcels within Cavasson and the other three multi-family
lots within the sewer lift station service area.

Scott

From: Hayes, Eliana <EHayes@Scottsdaleaz.gov>

Sent: Monday, March 25, 2019 9:27 AM

To: Michael S. Wolf <mwolf@hubbardengineering.com>; Anderson, Scott L <scan@scottsdaleaz.gov>

Cc: Brent Steffenhagen <bsteffenhagen@hubbardengineering.com>; Yamani, Srikanth <srikanth.yamani@wilson-
engineers.com>; Todd, Steve M. <Steve.Todd@wilson-engineers.com>; Bloemberg, Greg <GBLO@Scottsdaleaz.gov>
Subject: RE: Cavasson Waterwater Flows

Hello Michael and thank you for added clarification.

The Nationwide waste generation numbers must have changed from those sent over on Mar 20", based on most recent
PDD totals given below.

| concur with 15” capacity analysis. I’'m assuming pipe segments 6-11 illustrated as 18” are incorrect + will be corrected
in resubmitted master plan:

6 50 L

414.2 IF, Snn.mﬁl

_
e——— ]
3 —

Also a retitling of exhibit to remove reference to 18”":



MARCH 21, 2018 |

CONCEPTUAL SEWER LAYOUT-15" and 18"
EXHIBIT 3

| have a call in to WR to discuss with them further to make sure we are all on the right page. I'll or they’ll follow up
accordingly.

Thank you - Eliana

From: Michael S. Wolf <mwolf@hubbardengineering.com>

Sent: Friday, March 22, 2019 9:28 AM

To: Hayes, Eliana <EHayes@Scottsdaleaz.gov>; Anderson, Scott L <scan@scottsdaleaz.gov>

Cc: Brent Steffenhagen <bsteffenhagen@hubbardengineering.com>; Yamani, Srikanth <srikanth.yamani@wilson-
engineers.com>; Todd, Steve M. <Steve.Todd@wilson-engineers.com>; Bloemberg, Greg <GBLO@Scottsdaleaz.gov>
Subject: RE: Cavasson Waterwater Flows

Good morning Eliana. | believe | see the difference in the flows we are generating. | put together an exhibit which
shows where we applied the sewer loads (attached) along with how | numbered the pipes so that tracing where the
flows are coming from is a little easier.. Here is a quick table for the sewer which comes from Legacy, down Miller and
down Claret which shows how we routed them:

Street Sewer Line

Segment Segments Contributing Sewer Areas
Legacy Legacy Lot 3, Lot 4, 1C-2, 1C-5
Miller 1,2,3 Lot 3, Lot 4, 1C-2, 1C-5, +1C-1 +Lot 2
Cavasson
West 4,56,7 Lot 3, Lot 4, 1C-2, 1C-5, 1C-1, Lot 2, +1B-2
Claret North 8 Lot 3, Lot 4, 1C-2, 1C-5, 1C-1, Lot 2, 1B-2, +1C-7 +1C-6 +1C-8
Claret South 9,10,11,12 Lot 3, Lot 4, 1C-2, 1C-5, 1C-1, Lot 2, 1B-2, 1C-7, 1C-6, 1C-8, +1B-
Fire Drive
West 12,14,15 Lot 3, Lot 4, 1C-2, 1C-5, 1C-1, Lot 2, 1B-2, 1C-7, 1C-6, 1C-8, 1B-1,
Fire Drive 16,17,18,19->MH- Lot 3, Lot 4, 1C-2, 1C-5, 1C-1, Lot 2, 1B-2, 1C-7, 1C-6, 1C-8, 1B-1,
East Tie 1

If | worked backwards from your numbers right, it looks like 1C-2 and 1C-5 were omitted from your table for contributing
down the Miller sewer. There are existing stubs to these parcels which are then conveyed back to the west to Legacy
and Miller. We are also sewering 1C-7 and 1C-6 through 1C-8, so they discharge at the intersection of Cavasson and
Claret.

As far as our pipe capacity for the line sizing, we are running the 15” sewer at 0.0037 ft/ft. | am coming up with a d/D of
0.66 and a full flow capacity of 2.539 mgd. | marked the discharge location (MH) where Wilson is picking up the sewer,

from both the East run and the West run.

Please let me know if this clarifies everything or if we need to discuss. Thank you.



From: Hayes, Eliana <EHayes@Scottsdaleaz.gov>

Sent: Thursday, March 21, 2019 12:47 PM

To: Michael S. Wolf <mwolf@hubbardengineering.com>; Anderson, Scott L <scan@scottsdaleaz.gov>

Cc: Brent Steffenhagen <bsteffenhagen@hubbardengineering.com>; Yamani, Srikanth <srikanth.yamani@wilson-
engineers.com>; Todd, Steve M. <Steve.Todd@wilson-engineers.com>; Bloemberg, Greg <GBLO@Scottsdaleaz.gov>
Subject: RE: Cavasson Waterwater Flows

Hello Michael —

Can you please clarify which pipe you are referring to when making the statement:

Total outflow in new pipe crossing Hayden Road:

ADD= 661,346 gpd

PDD =2,123,229 gpd
The pipe crossing Nationwide parcel into Hayden should only be seeing a PDD of about 1,695,220 (quick math). Your not
referring to this new pipe?

Also, can you please clarify which pipe you are referring to when making this statement:
Please note that the maximum pipe size is still 15”, but we are right at the threshold for D/d (0.67) leaving the
site.

Again, based on my calculations, these are the following line segment, pipe, sizes that should be constructed by
development (taking into account future flows from lots 2, 3, + 4):

SEWER LINE SEWER LINE SIZE
SEGMENTS REQUIRED
1,2,3 15”

4,5,6,7 15”

8,9, 10 18"

11,12, 14 18"

16,17 18"

19,20,21 18”

Please clarify.

Thank you - Eliana

From: Michael S. Wolf <mwolf@hubbardengineering.com>

Sent: Wednesday, March 20, 2019 3:58 AM

To: Hayes, Eliana <EHayes@Scottsdaleaz.gov>; Anderson, Scott L <scan@scottsdaleaz.gov>

Cc: Brent Steffenhagen <bsteffenhagen@hubbardengineering.com>; Yamani, Srikanth <srikanth.yamani@wilson-
engineers.com>; Todd, Steve M. <Steve.Todd@wilson-engineers.com>; Bloemberg, Greg <GBLO@Scottsdaleaz.gov>
Subject: RE: Cavasson Waterwater Flows




Eliana, | agree with your assessment and appreciate you running the options with us. We will use the following:

M.F. Unit Flow Rate = 80 gpcpd * 1.7 person/d.u. * 31 d.u./acre = 4,216 gpapd <= Maximize the ADD

Peaking Factor Population = 1.4 persons/d.u. * 23 d.u./acre * acreage <= Minimize the population which Maximizes the
Peaking Factor in Harmons.

We will use the ADD, PDD and P.F. as provided by Wilson Eng. and we will use the 1.4 persons/d.u. * 23 d.u./acre *
acreage for the upstream population on Lot 3 and 4 when adding up our cumulative population applied to Harmon’s
equation. Below are the calculation results based on the above criteria. Please note that the maximum pipe size is still
15”, but we are right at the threshold for D/d (0.67) leaving the site.

Table 2 - Total Wastewater Demands (GPD) - Based on M.F. using 1.7 persons/d.u. for ADD & 1.4 persons/

Parcel Number Land Use Designation Area [sq.ft] | Area [acres] ADD
PDD (ADD*P
[gpd] [gpd]
1A-1 Office- Major 288,410 6.62 7,041.83 18,308.75
1A-2 Multi-Family 106,900 2.45 10,993.12 46,942.60
1A-3 Office- Major 210,817 4.84 5,147.32 13,383.02
1A-4 Office- Major 111,089 2.55 2,712.36 7,052.12
1A-5 Multi-Family 164,129 3.77 16,878.21 56,802.99
1A-6 Garage 203,541 4.67 0.00 0.00
1A-7 Hotel 127,754 2.93 12,417.75 32,286.14
1A-8 Commercial/ Retail 104,393 2.40 2,986.82 7,765.73
1B-1 Office- Major 421,088 9.67 10,281.29 26,731.36
1B-2 Multi-Family 431,364 9.90 44,359.36 149,858.11
1B-3 Garage 170,109 3.91 0.00 0.00
1C-1 Multi-Family 873,411 20.05 89,817.33 306,612.95
1C-2 Office- Major 222,112 5.10 5,423.09 14,100.04
1C-3 Hotel 151,582 3.48 14,733.87 38,308.06
1C-4 Commercial/ Retail 342,879 7.87 9,810.24 25,506.61
1C-5 Office- Major 215,746 4.95 5,267.66 13,695.91
1C-6 Multi-Family 156,694 3.60 16,113.62 68,088.99
1C-7 Multi-Family 191,303 4.39 19,672.63 82,609.95
1C-8 Multi-Family 352,473 8.09 36,246.60 145,752.78
1C-9 Office- Major 57,433 1.32 1,402.28 3,645.93
1C-10 Commercial/ Retail 154,919 3.56 4,432.46 11,524.39
Total 315,738 1,068,976

Total Contributing Wastewater Demands (GPD)-Estimates- per CVL Crossroads East Wastes

Parcel Number

Land Use Designation'

Area [sq.ft]

Area [acres]

ADDMM!

[gpad]

Peak Flow!

[gpad]

Al

2




Lot 2 Mixed-Use 2,555,866 56.35 3,000 7,800 179
Lot 3 Multi-Family 993,630 22 .81 2,060 7,746 46,
Lot4 Multi-Family 2,516,643 57.77 2,060 7,107 119

Total 345

Total outflow in new pipe crossing Hayden Road:

ADD= 661,346 gpd

PDD =2,123,229 gpd

Please note that our final numbers vary slightly from what you calculated only because the areas for each “parcel”
changed slightly during the master planning process. If this looks acceptable | will begin updating all of the text and
exhibits in the Master Report. Thank you.

Michael

From: Hayes, Eliana <EHayes@Scottsdaleaz.gov>

Sent: Tuesday, March 19, 2019 4:44 PM

To: Michael S. Wolf <mwolf@hubbardengineering.com>; Anderson, Scott L <scan@scottsdaleaz.gov>

Cc: Brent Steffenhagen <bsteffenhagen@hubbardengineering.com>; Yamani, Srikanth <srikanth.yamani@wilson-
engineers.com>; Todd, Steve M. <Steve.Todd@wilson-engineers.com>; Bloemberg, Greg <GBLO@Scottsdaleaz.gov>
Subject: RE: Cavasson Waterwater Flows

Hello Michael —

For comparison, the Hubbard proposed revised sewer demand approach is still less than what it would be if sewer
demand were determined based on 80 gallons per capita per day (reduced from 105 gallons per capita per day as stated
in DSPM) and 1.4 persons per dwelling unit @ 31DU/acre.

| do not recommend increasing the population for peaking factor equation only as this just reduces sewer demands. In
our discussion this morning, | was under the impression that increasing the per dwelling unit count would increase the
Average Demand based on a per capita calculation which is not what is proposed, or has been used for this

project. Therefore | would only recommend 1.4 persons per dwelling unit for peaking factor calculations based on
proposed sewer demand calculations.

I’'m still not sure why we are being ‘frugal’ with sewer demand calculations yet are proposing collection system
infrastructure in excess of these sewer demand calculations.

As an fyi, | have run the sewer demand calculations based on 80 gallons per capita per day and 1.7 persons per dwelling
unit @ 31 DU/acre (1600 DUs/52 acres) and compared those sewer demands to sewer master plan exhibit 3 proposed
pipe sizes and the sizes sufficiently cover this demand, all while following the city’s D/d capacity restrictions (MF peaking
factor based on all multi-family population):

Table 2 - Total Wastewater Demands (GPD) - Based on 1.7 persons per dwelling unit for ADD + Peaking F

POPULATION ADD PEAKING
Parcel Number Land Use Designation Area [sq.ft] Area [acres] FACTOR
[gpd]
1A-1 Office- Major 445,000 10.22 _ 10,865.14
1A-2 Multi-Family 168,960 3.88 204.48 16,358.08 3.46
1A-3 Office- Major 314,500 7.22 7,678.84




1A-4 Office- Major 164,500 3.78 4,016.44
1A-5 Multi-Family 238,138 5.47 288.27 23,061.52 3.46
1A-6 Garage 203,541 4.67 0.00
1A-7 Hotel 29,508 0.68 2,868.20
1A-8 Commercial/ Retail 47,167 1.08 1,349.51
1B-1 Office- Major 544,000 12.49 13,282.32
1B-2 Multi-Family 613,685 14.09 742.54 59,403.44 3.46
1B-3 Garage 170,109 3.91 0.00
1C-1 Multi-Family 873,411 20.05 1056.64 84,530.80 3.46
1C-2 Office- Major 97,000 2.23 2,368.36
1C-3 Hotel 17,639 0.40 1,714.55
1C4 Commercial/ Retail 92,917 2.13 2,658.49
1C-5 Office- Major 80,500 1.85 1,965.49
1C-6 Multi-Family 101,055 2.32 122.26 9,781.12 3.46
1C-7 Multi-Family 146,873 3.37 177.60 14,207.92 3.46
1C-8 Multi-Family 195,752 4.49 236.62 18,929.84 3.46
1C-9 Office- Major 54,500 1.25 1,330.67
1C-10 Commercial/ Retail 59,916 1.38 1,714.28

Total 278,085

3.46

Please let me know what | am missing. As stated in meeting this morning, the lift station design sewer demand can be
calculated separately from the collection system calculations.

Thank you - Eliana

From: Michael S. Wolf <mwolf@hubbardengineering.com>

Sent: Tuesday, March 19, 2019 2:41 PM

To: Anderson, Scott L <scan@scottsdaleaz.gov>; Hayes, Eliana <EHayes@Scottsdaleaz.gov>

Cc: Brent Steffenhagen <bsteffenhagen@hubbardengineering.com>; Yamani, Srikanth <srikanth.yamani@wilson-
engineers.com>; Todd, Steve M. <Steve.Todd@wilson-engineers.com>; Bloemberg, Greg <GBLO@Scottsdaleaz.gov>
Subject: Cavasson Waterwater Flows

Good afternoon all, in an effort to lock in the sewer loading rates for the Multi-family component of the development,
we present the following to get sign-off to move forward.

The Zoning of the M.F. areas; R-5 or 23. D.u./acre, the zoning case stipulates that 1,600 d.u.’s is the maximum for this
site.

The site master plan included with the Master Sewer Report currently indicates 52.25 acres designated as M.F. usage. If
we calculate an equivalent maximum M.F. acreage based on the R-5 zoning density of 23 du/acre with a maximum of
1,600 d.u.’s, as indicated above, we would have the following:

1,600 d.u. (max) / 23 d.u./acre = 69.57 acres maximum of M.F. usage.

Now if we apply the design unit flow of 2,060 gpapd (Ref. — 2012 Scottsdale Water Reuse Master Plan) to the maximum
calculated M.F. acreage -> 2,060 gpad * 69.57 acres = 143,315 gpd



Converting that back to Cavasson’s site specific acreage: 143,315 gpd / 52.25 acres = 2,742.8 gpapd => Use 2,745 gpapd
sewer design unit flow for multi-family use within the Cavasson development.
In the original report we used 2,060 gpapd, now we will use 2,745 gpapd, this is a 25% increase.

For the Multi-family population, instead of using 1.4 persons/d.u. we will use 1.7 persons/d.u. for the peaking flow

calculation in Harmon’s. This comes right out of Section 7-1.403 of the 2018 Scottsdale DSPM for the low end of Multi-

family.

Please let us know if this is agreeable, and we will finalize any changes. Thank you.

Michael S. Wolf, P.E.
Director of Land Development

N HUBBARD

ENGINE

ERINGG

1201 S. Alma School Rd., Suite 12000

Mesa, Arizona 85210

Table 2 - Total Wastewater Demands (GPD)
Parcel Land Use Area Area ADD Total M.
Number Designation [sq.ft] [acres] Populatic
PDD (ADD*PF) | Contributi
[gpd] [gpd] [P]
1A-1 Office- Major 288,410 6.62 7,041.83 18,308.75 N/A
1A-2 Multi-Family 106,900 2.45 7,157.52 30,408.27 96
1A-3 Office- Major 210,817 4.84 5,147.32 13,383.02 N/A
1A-4 Office- Major 111,089 2.55 2,712.36 7,052.12 N/A
1A-5 Multi-Family 164,129 3.77 10,989.25 36,543.79 4,082
1A-6 Garage 203,541 4.67 0.00 0.00 N/A
1A-7 Hotel 127,754 2.93 12,417.75 32,286.14 N/A
1A-8 Commercial/ Retail 104,393 2.40 2,986.82 7,765.73 N/A
1B-1 Office- Major 421,088 9.67 10,281.29 26,731.36 N/A
1B-2 Multi-Family 431,364 9.90 28,881.98 97,637.22 3,538
1B-3 Garage 170,109 3.91 0.00 0.00 N/A
1C-1 Multi-Family 873,411 20.05 58,479.26 195,303.82 3,935
1C-2 Office- Major 222,112 5.10 5,423.09 14,100.04 N/A
1C-3 Hotel 151,582 3.48 14,733.87 38,308.06 N/A
1C-4 Commercial/ Retail 342,879 7.87 9,810.24 25,506.61 N/A
1C-5 Office- Major 215,746 4.95 5,267.66 13,695.91 N/A
1C-6 Multi-Family 156,694 3.60 10,491.43 44,063.76 141
1C-7 Multi-Family 191,303 4.39 12,808.67 53,430.73 172
1C-8 Multi-Family 352,473 8.09 23,599.84 93,917.55 488
1C-9 Office- Major 57,433 1.32 1,402.28 3,645.93 N/A
1C-10 Commercial/ Retail 154,919 3.56 4,432.46 11,524.39 N/A
Total 234,065 763,613



phone 480 892 3313
direct 480 398 3836
cell 602 695 4783
fax 480 892 7051

www.hubbardengineering.com




Exhibits
Cavasson



Total Contributing Wastewater Demands (GPD)-Estimates- per CVL Crossroads East Wastewater Plan Update Sanitary Sewer System Unit Demands and 23 0 du/acre
PDD Peaking Factors
ADDMM1 | Peak Flowl ADD - -
Parcel Land Use Area [sq.ft] | Area [acres] caK Flow (ADD*PF) Land Use Unit Flow | *Peaking 1.4 persons/du
Number Designationl [gpad] [gpad] [gpd] [apd] Designation Rate (Ref.2) Factor
: [gpapd] (PF)  |Harmon's Formula:
Lot 2 Mixed-Use 2,555,866 56.35 3,000 7,800 179,604 466,970 Office- Major 1,001 5 60
Lot 3 Multi-Family 993,630 22 81 3,128 11,761 71,352 268,282 Hotel 3085 2 60 Peaking Factor= 1+14/(4+P170.5)
Lot 4 Multi-Family 2,516,643 57.77 3,128 10,792 180,718 623,476 Multi-Famil ' |
. 31673 | Lazs 27 PROPOSED SEWER MANHOLE UL AN L i p1=  Population/1,000
! ’ 1 I - .
1. Land use designation and unit wastewater flows derived from Table 2. Wastewater Generation Unit Factors from the @ EXISTING SEWER MANHOLE Retail 1,173 2 60 Peaking Factor: 2.60 Lot 2
CVL Crossroads East Wastewater Master Plan Update, 2012, Table 2-4 Scottsdale Wastewater Unit PROPOSED SEWER | INE *Peaking factor provided by sewer lift consultant, Peaking Factor: 3.76 Lot 3
Loads — COS 2012 Water Reuse Master Plan Update UPDATED to Use: 80 gal/per*1.7 per/d.u.*23 d.u./ac. [Per which was derived and calcualted from empircal data. Peaking Factor: 3.45 Lot 4
Scott Anderson email 03/26/19 for ADD] Peak factor provided by Wilson Engineering EXISTING SEWER LINE **Peaking factor calculated for Multi-Family using ' ' 0
Street Sewer Line ADD CUMM.  PDD CUMM. Harmon's Formula; Population = 1.4 people/d.u.*23
Segment Segments Contributing Sewer Areas Total Total PROPOSED WATER LINE d.u./ac utilizing cummulative upstream population
Legacy Legacy Lot 3, Lot 4, 1C-2, 1C-5 262,760 919,554 LAISTING WAILR LINE iy niLFJow Rate 1s b:""jegfgéﬁgp?f‘:?ﬂe peaking
Miller 1,2,3 Lot 3, Lot 4, 1C-2, 1C-5, +1C-1 +Lot 2 532,181 1,693,136 1A-1 SUB PARCEL [ABEL factor was calculated with Harmon's using 1.4
Cavasson persons/d.u. and 23 d.u. per/acre
West 4,5,6,7 Lot 3, Lot 4, 1C-2, 1C-5, 1C-1, Lot 2, +1B-2 576,540 1,842,994 Table 2 - Total Wastewater Demands (GPD) - Based on M.F. using 1.7 persons/d.u. for ADD & 1.4
Claret North ~ 8.0000 Lot 3, Lot 4, 1C-2, 1C-5, 1C-1, Lot 2, 1B-2, +1C-7 +1C-6 +1C-8 648,573 2,139,446 persons/d.u. in Population for Harmons
Lot 3, Lot 4, 1C-2, 1C-5, 1C-1, Lot 2, 1B-2, 1C-7, 1C-6, 1C-8, +1B-1 Total
Claret South 9,10,11,12 +1A-4 +1A-5 +1A-2 689,438 2,276,975 M.F. individual
Fire Drive Lot 3, Lot 4, 1C-2, 1C-5, 1C-1, Lot 2, 1B-2, 1C-7, 1C-6, 1C-8, 1B-1, 1A-4, Darcel L and Use Area ADD Populatio| " peaking
West 12,14,15 1A-5, +1A-3 694,585 2,290,358 = Avrea [sq.ft] N Factor of all
Number Designation [acres] . !
Fire Drive  16,17,18,19->MH- Lot 3, Lot 4, 1C-2, 1C-5, 1C-1, Lot 2, 1B-2, 1C-7, 1C-6, 1C-8, 1B-1, 1A-4, , PDD | Contribut| population
East Tie 1A-5, 1A-3, +1A-1 701,627 2,308,667 (ADD*PF) | ing | contributing
[gpd] [gpd] [P] (PF)
1A-1 Office- Major | 288,410 6.62 | 7,041.83 | 18,308.75 ] 2.60
1A-2 Multi-Family 106,900 245 10,993.12 | 46,942.60 79 4.27
1A-3 Office- Major 210,817 4.84 5,147.32 | 13,383.02 - 2.60
1A-4 Office- Major | 111,089 255 | 2712.36 | 7,052.12 ; 2.60
1A-5 Multi-Family 164,129 3.77 116,878.21| 56,802.99 | 3,681 3.37
1A-6 Garage 203,541 4.67 0.00 0.00 - N/A
1A-7 Hotel 127,754 203 |12,417.75 32,286.14 | - 2.60
Commercial/
1A-8 Retail 104,393 240 | 2986.82 | 7,765.73 i 2.60
1B-1 Office- Major 421,088 0.67 10,281.29 | 26,731.36 - 2.60
1B-2 Multi-Family 431,364 990 |44,359.36|149,858.11 | 3,559 3.38
1B-3 Garage 170,109 3.91 0.00 0.00 - N/A
1C-1 Multi-Family 873,411 20.05 [89,817.33|306,612.95| 3,240 3.41
1C-2 Office- Major | 222,112 510 | 5,423.09 | 14,100.04 ) 2.60
1C-3 Hotel 151,582 3.48 |14,733.87 | 38,308.06 i 2.60
Commercial/
1C-4 Retail 342,879 7.87 9,810.24 | 25,506.61 - 2.60
1C-5 Office- Major 215,746 4.95 5,267.66 | 13,695.91 - 2.60
1C-6 Multi-Family 156,694 3.60 16,113.62 | 68,088.99 116 4.23
1C-7 Multi-Family 191,303 439 19,672.63| 82,609.95 141 4.20
1C-8 Multi-Family 352,473 8.09 |36,246.60|145,752.78 | 402 4.02
1C-9 Office- Major 57,433 1.32 1,402.28 | 3,645.93 - 260
Commercial/
1C-10 Retail 154,919 3.56 4,432.46 | 11,524.39 - 2.60
LIFT STATION BY
SCOTTSDALE

March 26, 2019

MASTER SEWER LOADS
EXHIBIT 1
o0 , o0 100 H U B B A R D 1201 S.Almasiﬁf;o;)zlg)%
P ENGINEERING Ph 430,802 3313
scale feet
www.hubbardengineering.com




SSMH #8
s i, piez Parcel Number | Area[sq.ft] ~ ADD [gpd] PDD
/ INV=1639.81 (N) INV=1647.51 (SW) [gpd])
o ) /
=375 LF INV=1639.57 () gy )
~— /- ;N.VD,TM SSHH #13 i LF /
s NS - P /]
: e s eSS o S SR 2l 1C-9 >01433 1,402 3,646 _
LOT 4 | — f e o i 3 Mo oo 1C-3 151,582 14,734 38,308 B
12" e - W , 12° Prc / soun f12 ST — W14 42 () 5]
ASLD L=501 L. o = ————\ 16 4% _ L=307 LF R/M-rg;ﬁg \\ / 1A-7 127,754 12,418 32,286 g
: = — " INV=1644.46] (N) ' o~
LOT 3 [ ] | : MeTott3p 0 ‘ K | 1A-8 104,393 2,987 7,766
\ T o = 1 e v 1C-5 ” ~ Y
— SEPES %“;23 g? (gﬁ? gvv[—)%wm 8" DIp 7 ’ Total To MH-22
[ASL.] ' st o e N Lot L 5 441,161 31,541 82,006
soe e AT L
A : v TG W=1626.42 (W) 12 At
= — INV=1626.09 (SH) — é;f,??g;éf -
20 W = T P 28 1C 2 L 1c-4
N S~ ' 12" PVC e %; 1C-10,1C—-4 342,879 9,810 25,507
8 <% LASGILF. INV=1618.60 (NE) FLOW=0.032MGFD
— = W=151855 (S 1C-10 154,919 4,432 11,524
i % =0 lC A ~
s o filI=1626.96 - - 14,243 37,031 S
o so weroi ;ZE}) INV=1609.21(N) 1C 6 Total to SSMH#13 497,798 @
e iersss 4 %Kz ; ggg ; ; g )\ & 1C-2 222,112 5,423 14,100 <
W=161597 (46 W=1610.23(5¢) =1609.
INV=1609.21(W) 1C'7 S / / / / 234”_”72”4282( ) 1C-5 215,746 5,268 13,696
L— 1) / YA
£ V /48 1C-7 191,303 19,673 82,610
12" PYC RIM=1621.24 ~1672.64 /7 IN
308.97 LF INV=1608.18(N) o 7 7 57 INV=1603.06(W) [N o
S=0.35% INV=1608.18(E) NV=1604.04(1) NV=1602.96(E) A i
MV=1605. 16(W) INV=1603.94(F) INE 7 1C-10
LINE 2 INV=1608.08(5) H—4 INV=1604.04(N) 12.37 LF 1C-8
12" PVC | RIM=1620.31 =
) H—3 3 INV=1604.04(S) $=0.30% - _
266.47 LF \ | e o INV=1606.59(N) ¥ 22 /
S=0.35% e INV=1606.59(W) LINE 6 RIM=1633.23 (s t5 Total to SSMH#7 = 785,854 46,477 178,495
p INV=1607.04(F) /NV:7506.59(S) / 253 [F INV=1621.18 (E) > W=1629.95 () 1C-1 873,411 89,817 306,613
r 1 [ | 0% 1S  INV=160057 NV=1021.25 (3) Total to MH-1 873,411 89,817 306,613
LINE 3 ;—[é’_ b ] =1602.47(S) “9
127 PVC / —— - — T = X g
266.47 LF ) " 4/ A \ 2\ ~ r
5=0.55% 1l 11 \ RIM=162 103 NBL ) 1B-2 431,364 44,359 149,858 o
LINE 4 LINE 5 NY=1601. 65" g V / —3
12" PVC 12" PVC _ LK Total to MH-4 431,364 44,359 149,858 53
414.20 LF gy g WSIS0LEE) 12" PVC iSS e
©—0.35% 1B_2 o_p 359  INV=1601.55(S) j 232.25 LF & | A 1C-8 352,473 36,247 145,753 2
/NV: 760765(W) / S:‘O 55% / //
/ LN Total to MH-7 352,473 36,247 145,753
LINE / ! "// , o35 )
s.\ PVC N 1A-2 ?;MEP% 1IN %gggggégg " 1A-5 164,129 16,878 56,803
4 34847 LF /§ 1A-5 3 I Wi=162035 (5) 1A-2 106,900 10,993 46,943
$=0.35% / 1A-7 =456 /4111 )| | H-23
>=0I% ]! RIM=1633.50 Total to MH-9 271,029 27,871 103,746
1B-3 s T N Ay 1B-1 421,088 10281 26,731
|/ £ N 12 = (5)
LINE 1 INV=1600.3(N) s ||| [l [ S5 1A-4 111,089 2,712 7,052
12" PVC INV=1600.43(E) mersiaso || (1 1]
. 392.00 LF INV=16003(W) ereige / i “(‘ 1A-3 210,817 5,147 13,383
=UsRe X INV=1600.25(S) 1A-6 ) / [ 1A-1 288,410 7,042 18,309
LOT 2 w10 ; 1A-8 )
= : / LN
[ A QLD] ALl / / i Iq \ | Total to MH-10 = 1,031,404 25,183 65,475
J 1 B_ 1 INV=1598.76(S) | : { ri TOTAL 315,738 1,068,976
INV=1598.86(E) 11 4 _lk g
INV=1598.86(W) J ?Lg i L
1A 4 A B W MH—1 PROPOSED SEWER MANHOLE
LINE 11—~ | = H—17 O
72 : PVC R/M: 7670 60 ;%/1§795 ’ ” E\L 12* FI’VC \
- | 1974 : 1A-3 wtsss o) EaaB\[| | 4o | RAVITY & SSMH 1 EXISTING SEWER MANHOLE
/ T ==-__ AU (BY SCOTTSDALE)
,,,,,,, — ; : MH— 1 \\\ LINE 16 1 A" 1 e l |
. . Jl o o s PROPOSED SEWER LINE
,,,,,,,,,,,,,, — IW=1598.38(N) /Y [ SN 178 LF - S ET STATION. BY
"""" — INV=1598.28(() % \ s ST 550957 RliToias
- —_— e T — AN \ / T —— == _ rIM=1610.54 )/_760084 ?sg \ SCOTTSDALE EX/ST/NG SEWE/Q L/NE
- - LOop ’ | \ SN INV=1594.87(W. |
— 01 —— | . MH-16 N NV=1594.77(F)
~— 1y L//\,/,E 74 Rilf= ﬂ7r1570./80 TSy N Al
- o E 12 Pw / INV=1596.23(W) e e 1A-1 SUB PARCEl | ABFI
—— _ =0 35% 178 L INV=1596.13(F) Wamwmwl ] J
- - 1/ - LINE-20— , X HKIM=16T3
—~—— - MH~12 12”7 PVC / 12" PYC = //\/l/ 028(/\/ =~
\ rM=1el1.57 204 LF i MH-2 I\ wr=1593.09w)
MW= L597.67(W) 5=0.30% [ NE 79/ S=0.35% Rill= 7272 22 £ INV= }(592 99(F) \
INV=1597 MH—1 T Ul & .k ! - _
//17/‘—157737 SOl V=153 68— | N\ UNE Y ~— March 27, 2019
INV=1596.950W~ W= 1595 54(t) —o| | ~ - -
- - S=0.35% — N ‘%}] 2% Pve 150 0 = — 300 SEWER LAYOUT-12" [CAVASSON ONLY]
INV=1596.85(F) i — ” ‘ w‘ 130 iy — e - { EXHIBIT 2
TS~ ‘ H 5‘ 3;) 7
T — | N 4
S - — ‘ M I
N ‘ | 1201 S. Alma School Rd.
\ - _ | \H\1 T B B A R D 01s ) S?JK; 122?%
\ - Il " INEERING Ph:ejsaé.sgzégmg
\\ | AN .hubbardengineering.com




1109 LF, 5=0.37%

// 467.6 L/:, S:l 772,
/ — /‘
[~ N =
L= AN
— = w H‘
7 - S L] // \ \ /‘(
- ) N SSMH #/ ‘
o RiM= 7{/)4;74 5:0'7, - /
\ INV=T16T11.1/ ‘\/"/\V‘W? )
v 1611 ) oy /
N\ £ Wr=1611.20 (W) X\ '\ &
- #’\ ’ ) ) \ / o
\ QoM Fo INV=1611.09 (NE) / ]
RIM=1632.46 M1 n BT / ()
oo (fAV"f V) V=1610.8/ “\;;L/,,/ =
/ 5 o ) / <
INV=1613.96 (SE) y o
) TR /
INV=1674.01 (SW) EX. STUB S
/ U INV=T1610 29‘/@;\ 5
WV=16135 vreiozose )\ \§
S

45.0 LF, 5=0.30%

5

45.0 LF, 5=0.30%

A

45.0 LF, $=0.30%

SSMH—-04

RIM:1620.54

INV IN:1607.72 15" (N)

INV IN:1607.97 12" (W)

INV 0UT:1607.62 15" PVC (E)

511.1 LF, 5=4.53%

127 PVC

107 DN
,"2 Ve
T e o -
L=50T L.F\ ==
Cc_1 ﬁ/\\ \
o= ‘/ADL/% \

SSMH #9
Rild=1642.60
INV=1626.43 (W)

INV=T1626.35

(=499 LF -
S=1.54%

F.

TH
RIN=16
INV=1634.00 (W)
INV=1633.95 (5,?
INV=1633.90 (NE)

W7

INV=1633.81 (SW)

(SE

SSMH #8
RIM=1638.28 INV=1626.09 (SW
12" PVC INV=1618.75 (NW)
74.6 LF, S=0.78% L=498 L.F. INV=1618.68 (SE)
SSYH-01 $=1.50% INV=1618.60 (NE)
RIM:1634.30 INV=1618.55 (SW)

INV IN:1610.29 127 (N)
INV OUT:1610.19 15" PVC (S)

%/70=S 41§ "99¢

SSMH—-02

RIM:1629.26

INV IN:1609.36 15" (N)

INV IN:1609.61 12 (E)

INV IN:1609.61 12" (W)
INV_OUT:1609.26 15" PVC (S)

1C-1

65.0 LF, $=0.30%

SSMH-03

RIM:1624.90

INV IN:1608.54 15" (N)

INV IN:1608.79 12" (W)

INV IN:1608.79 12" (E)

INV OUT:1608.44 15" PVC (5)

1C-7 % @

81.2 LF, 5=0.30%

INV=1626.42 (Nfﬂ_ C = 2

35.0 LF, S=0.30% /

/l 2 107.1 LF, S=0.37% T~

SSMH—12

——

60.0 LF, $=0.30%

A-4

RIM:1611.97
INV IN:1599.24 18" (N)
INV OUT:1599.14 18" PVC (E; Y

C——RIM:1610.09
INV IN:1597.8618" (W)=
QUT:1597.76 18" PVC (SE)

— —
— =

1.5

INV IN:1597.:2618" (W)
T IV QUL:1597.16 18" PO (E)—

~N

1C-8

SSMH-13

RIM:1671.56

INV IN:1598.51 18" (W)

INV OUT:1598.41 18" PVC (SE)

1A-3

147.5 LF, $=0.37%

~N
>~ 135.9 LF, S=0.37% /l 4
\\ ~
~3 2

R4

—RM:1611.08
INV IN:1595.56 18" (NH)J=——
0UT:1595.46 18" PIC (E)

SSMH #11

VA
RiM=10649.51
INV=1639.81
INV=1639.76
INV=1639.60 |
PPy

NVe1639.57 (W)

/ A/
7 DIpP RIM=1655.28

= — =~ 5=2.60 INV=1646.51 (S)

L=307 L.F.
5=1.54%

1C-5

1C-6

SSUH 48
PN 1 A0 ‘
o 415 RIM=1658.22 ‘
oM f12 INV=1647.5T (NE)
RiM=1651.79 " VYY)

VAV ) YT IN/—= 1447 51 Q) \‘f\

, - ) D INV=1647.51 (SI

“(\/‘/\V’/" f///\\/”/: 7044}3 \/‘V/‘/// ’* 7”\/‘/:7647 70 ! % 7 g \ J/// \\
S) / 4~ — /A~ | HVY — 1 UTF /. 1L

{2/ INV=1644.55 (S) /

(€) INV=1644.46 (N) 12" PUC

SOI/H ,é’? 9 ! V _
SSMH £19 L=176 L.F.
S=1.76% \

INV=1646.53 (N)

INV=1646.56 (SE)

INV=1644.59 (M) \
INV=1644.53 (SW)

8" DIP
NV=1646.5/

SSMH #6

/e
RIM=1649.52 \
INV=1639.34 (SW)
INI/— 1639 O NE)
INV=1638.94 (NE)

® SSMH-07 I/
RIM:1632.29 /)
65.0 LF, $=0.30% INV IN:1604.11 15" (W) 7
INV OUT:1604.01 18" PVC (E) S 5 /
6 IN:1603.64 18" (W) /
5 - 73.0 LF, s=o.302—\ 7 1603.89 12" (N) /1)
730 IF, $=0308~ ol B SIS, 1:1603.54 18" PVC (S) /)
927 LF,_S=0.50% ; ——— /) r EX
= ~ - : w'lj /
~ \ 2534 UF, S=035% —\ ~ 1‘ - 9 1 C 3 o)A 15—1
i5'S || 1‘(
\_15.2 LF, 5=0.30% 7 / A NVAS-Vo
45.0 LF, S=0.30% SSMH—-06 ‘ C 72.0 LF, 5=0.30% / /! \~[=482 [.F.
$ SSMH—05 RIM:1629.21 \ AVASSO 482 LF, S=0.30% ////// . S=1.90%
RIN-1624.21 : » 52.84F, 573 NB i /
4 INV IN:1605.04 15" (W) / D I /
INV IN:1606.38 15" (W) INV IN:1605.29 12" (N) 1124 LF, S=0.332 SMH 73.5 L Se=ho4% L
INV IN:1606.63 12" (N) INV IN:1605.29 12" (5) - M28H4C SN - SSMH #4
INV IN:1606.63 12" (S) INV OUT:1604.94 15" PVC (E) 02.68 18" (N) ; i W) L f—rm=1634.35
INV OUT:1606.28 15" PVC (E) 33.0 LF, 5=0.50% INV IN:1602.93 12" (W) SSMH— 2% ) > INV=1621.02 (SF)
- _ INV IN:1602.95 12" (E) RIM:1634.67 — 3 INV=1620.75 (NW)
/l O 485 Lf, 5=0.37% | IV 0UT:1602.58 18” PVC (S) INV IN:1622.25 12" (N) W= 1620.80 INE]
INV IN:1622.25 12" (S) 520 IF, $=0.30% N _ P
R/Af-%gi_;zox / INV 0UT:1622.25 12" (E) R neRes
: H1oct: / 690 LF, S=0.30% 96.5 IF, s “ SSMH-23
INV IN:1601.54 12" (W) ! INV IN-1620.62 12" (W)
INV IN:1601.54 12" (E) - / NV IN-1619.61 12" (N)
INV 0UT:1601.19 18" PVC (S) | T161 "
1601. 1 7 ‘ INV QUT:1619.41 12" ()
A - ) b
= = il
- Q - |
m |
. ’ “t““‘“ Q
45.0 LF, $=0.30% ‘
60.1 LF, S=0.30% 1 A_ 6 50.02
QM .39 ()
SSMH—11 % A
RIM:1613.25 A Y
INV IN:1599.74 18" (N) &
INV IN:1599.99 12" (W) P /l /l
INV IN:1599.99 12" (E) Y
1 B 1 INV OUT:1599.64 18" PVC (S) /8
- S
~

SSMH—16
RIM:1610.64

INV IN:1596.08 18" (W)

INV 0UT:1595.98 18" PVC (SE)

SSWH EX

RIM=1614.91
INV=1600.88 (N)
INV=1600.84 (5)

112.4 LF, S=0.37%

SSUH 542
Rill=1617.95
INV=1606.17 (E)
INV=1606.15 (N)

INV=1606.20 (SW)

SSMH #1
RIM=1614.94
INV=1604.00 (N)
INV=1603.96 (s)l

IFT STATION BY
SCOTTSDALE

\/\/\

1598.76 12" (N)

~ —

LF, 5=0.37%

150 0

Parcel Number ADD [gpd] PDD [gpd])
1C-9 1,402 3,646 g
>
1C-3 14,734 38,308 @
Z
Total To MH-22 16,136 41,954 4
1C-4 9,810 25 507
Z 5
O <
1C-10 4,432 11,524 25
= m
L =
14,243 37,031
Total to SSMH#5
1A-7 12418 32,286
S
O <
1A-8 2,987 7,766 C g
2 m
L =
Total To SSMH#2
45,783 119,037
1C-5 5,268 13.696
1C-2 5,423 14.100 —
-
Lot 4 180,718 623 476 g o
Lot 3 71,352 268,282 = Q
Total to SSMH#7 262,760 919,554
1C-1 89,817 306,613
Total to MH-01 352,577 1,226,167 =
-
Lot 2 179.604 466,970 m
Total to MH-03 532,181 1,693,136
1B-2 44,359 149 858
Total to MH-04 576,540 1,842,994 9
1C-7 19,673 82,610 =S
1C-6 16,114 68,089 % g
1C-8 36,247 145 753 Z
Total to MH-08 648,573 2,139,446
1A-5 16,878 56,803
1A-2 10,993 46,943
O
Total to MH-09 676,444 2,243,192 C
1B-1 10,281 26,731 ﬁ
1A-4 2,712 7.052
1A-3 5,147 13,383
T
Total to MH-15 694,585 2,290,358 m
1A-1 7,042 18,309 %
Z
Total to MH-17 701,627 2,308,667
MH-17 +
Total to MH-19 747,411 2,427,704 SSMH#2
TO EAST
TOTAL SIDE OF
747,411 2,427,704 HAYDEN

150 300

scale

SEWER RUN 1D,

PROFPOSED SEWER MANHOLE

EXISTING SEWER MANHOLE
FPROPOSED SEWER LINE
EXISTING SEWER LINE

SUB PARCEL [ABEL

MARCH 26, 2019

EXHIBIT 3

MASTER SEWER LAYOUT-15" and 18"

1201 S. Alma School Rd.
Suite 12000
Mesa, AZ 85210

feet

UBBAR
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