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2.) Both proposed service lines shall be per
MAG 440-3.  Existing 6" service shall be
retrofitted to conform to 440-3, double CO
probably ok.
3.) Stipulation: Route pool backwash to
southern sewer service connection shown
on utility plan herein (or optionally,  but
better, to manhole to south where sewer
converts to 12").
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interconnect between east and west sewer
on Marshall exists as shown on utility plan
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1.0 INTRODUCTION 

Kimley-Horn and Associates, Inc. has prepared this Wastewater Basis of Design Report for the proposed 

apartment development at the northeast corner of East 2nd Street and North Marshall Way in Scottsdale, 

Arizona. This report will demonstrate that the proposed project conforms to the City of Scottsdale design 

requirements. 

Museum Square Building 4, the “project”, encompasses approximately 1.24 net acres and contains a 

93,438 gross square foot six-story apartment with a 72,063 gross square foot two-level underground 

parking garage. The project includes 92 units with a pool amenity area. The project lies within a portion of 

the Northeast Quarter of Section 27, Township 2 North, Range 4 East of the Gila and Salt River Baseline 

and Meridian in Maricopa County, Arizona. More specifically, the project is bound by East 2nd Street to the 

south, North Marshall Way to the west, East 1st Street to the north, and existing parking lots to the east. 

See Appendix A for the Vicinity Map. 
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2.0 WASTEWATER ANALYSIS 

2.1 INTENT AND SCOPE 

The intent of this section is to evaluate the wastewater infrastructure for the proposed development. As a 

result of this analysis, it will be determined if the wastewater infrastructure is capable of satisfying the 

projected wastewater demands for the proposed development and future Museum Square developments 

in accordance with the City of Scottsdale Design Standards & Policies Manual (Reference 1). 

2.2 GENERAL THEORY 

The hydraulic modeling program FlowMaster, a Bentley Systems product developed by Haestad Methods, 

was used to model the wastewater infrastructure servicing the proposed development. The program uses 

the Manning equation for flow analysis of non-pressurized closed pipes. This is the typical method used to 

evaluate wastewater distribution systems. 

2.3 WASTEWATER SUPPLY 

There is an existing 8-inch and 10-inch parallel sewer main located in North Marshall Way west of the site 

and north of East 2nd Street. The 8-inch and 10-inch parallel sewer main combine to an existing 12-inch 

sewer main at the intersection of North Marshall Way and East 2nd Street. The 10-inch sewer main was 

recently completed with the Hilton Canopy Improvements north of the proposed site. There is an existing 

8-inch abandoned sewer lateral located on the site which will be removed prior to construction. For 

verification of abandonment, the 8-inch lateral had a camera test performed on July 13th, 2020 by Pro-Pipe. 

Reference Appendix C for the sewer camera test results. 

The existing 8-inch abandoned sewer lateral and associated fittings will be removed with the proposed 

improvements. Two new 6-inch building sewer services will connect to the existing 10-inch sewer main in 

North Marshall Way at existing manholes west of the site. Refer to Appendix E for the Preliminary Utility 

Plan. 

The analysis of sewer capacities in this Basis of Design Report will be limited to the existing 10-inch sewer 

main in North Marshall Way north of East 2nd Street and the existing 12-inch sewer in North Marshall Way 

south of East 2nd Street. As previously stated, the analysis will take the proposed site, future Museum 

Square developments, and the existing Hilton Canopy into consideration.  
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2.4 WASTEWATER DEMANDS 

The following calculations and demands are based on Figure 7-1.2 in the City of Scottsdale’s 2018 

DS&PM. For clarity of building locations, reference Appendix B for the Site Plan.  

Table 1: North Marshall Way Sewer Demands 

Building Use 
# of 
DUs 

Demand 1 per 
unit (GPD) 

Average 
Daily 
Flow 
(GPD) 

Peak 
Flow 2 
(GPD) 

Peak 
Flow 

(GPM) 

Museum Square Bldg 4 Condominium 92 140 12,880 57,960 40 

Museum Square Hotel Resort Hotel 190 380 72,200 324,900 226 

Canopy Hilton  Resort Hotel 176 380 66,880 300,960 209 

Total For 10" Diameter 
Pipe North of E. 2nd St 

without Pool 
Backwash   458   151,960 683,820 475 

Pool Backwash 3 
MS Hotel, MS 
Condo, and 
Hilton Pool 

(3) 
Pools 

50 gpm per 
pool including 
50% reduction 

- - 150 

Total For 10" Diameter 
Pipe North of E. 2nd St 

with Pool Backwash   458   151,960 683,820 625 

Flow Monitoring 4 - - - - 197,280 137 

Residential 1 Condominium 61 140 8,540 38,430 27 

Residential 2 Condominium 79 140 11,060 49,770 35 

Residential 3 Condominium 77 140 10,780 48,510 34 

Total For 12" Diameter 
Pipe South of E. 2nd St 

without Pool 
Backwash   217   30,380 333,990 708 

Pool Backwash 3 MS Condo 
(1) 

Pool 

50 gpm per 
pool including 
50% reduction 

- - 50 

Total For 12" Diameter 
Pipe South of E. 2nd St 

with Pool Backwash   217   30,380 333,990 908 

Notes: 

1. Demands are based on Figure 7-1.2 in City of Scottsdale's 2018 DS&PM 

2. The design peak flow factor for condominium and resort hotel uses is 4.5 

3. It is assumed that pool backwashing for the proposed hotel, apartment, and residential buildings 
will not be simultaneous, occur infrequently during off peak hours, and will be completed in a few 
minutes. Per City of Scottsdale policy, a 50% pool backwash reduction has been applied. 

4. The flow monitoring test took place in an existing manhole on the 12-inch sewer main in N. 
Marshall Way, south of E. 2nd Street. 137 gpm is the peak flow from the monitoring test. 
Reference the Preliminary Basis of Design Report by SEG for Flow Monitoring Results 
(Reference 2, Appendix F). 

Math error
should be,
858

4 total pools,
ok
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2.5 WASTEWATER ANALYSIS 

Sanitary sewer lines will be designed to maintain a maximum depth to diameter ratio (d/D) of 0.65, a 

minimum full flow velocity of 2.5 ft/sec and a maximum full flow velocity of 10.0 ft/sec in the ultimate peak 

flow condition. To verify the proposed 6-inch service, existing 10-inch main, and existing 12-inch main has 

adequate capacity to serve the project, design flows were analyzed with Flow Master using pipe design 

slopes. As shown in Table 1 above, pool backwash shall be connected to the sanitary sewer system and 

not discharge to the storm drain system. Backwash pump and pipe sizing will be done by the pool designer 

under separate permit.  Refer to Table 2 below and Appendix D for the Sewer Capacity Calculations. 

 

Table 2: North Marshall Way Sewer Capacity 

 

Peak Flow 
(GPM) 

Manning 
Roughness (n) 

Slope 
(ft/ft) d/D 

Velocity 
(ft/s) 

6” Diameter Pipe 140 0.013 0.01100 0.52 3.0 

10” Diameter Pipe 
without Pool Backflow 475 0.013 0.0039 0.66 2.8 

10” Diameter Pipe 
with Pool Backflow 625 0.013 0.0039 0.83 2.9 

12” Diameter Pipe 
without Pool Backflow 708 0.013 0.0048 0.58 3.3 

12” Diameter Pipe 
with Pool Backflow 908 0.013 0.0048 0.69 3.5 

 

 

 

 

 

 

 

 

 

 

 

 

 

should be 858, math
error on previous
page

recalculated
@ 0.66,
acceptable

acceptable

acceptable vales w/
and w/o backwash,
but at maximums

per utility plan this is
being routed to two
service lines. Pool
backwash should
be routed to
southern service
line.
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4.0 CONCLUSION 

The development proposes to connect two 6-inch sewer service to the existing 10-inch sewer main in N. 

Marshall Way via existing manholes. The proposed and existing sewer infrastructure as outlined by this 

analysis has adequate capacity for the flows generated by the proposed building located at the northeast 

corner North Marshall Way and East 2nd Street.  
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The master plan for Museum Square

| 96

M
A

ST
E

R
 P

LA
N

MS #4 SITE

8"S
S

8"S
S

8"S
S

8"S
S

8"S
S

8"S
S

8"S
S

8"S
S

8"S
S

8"S
S

8"S
S

8"S
S

8"S
S

8"S
S

8"S
S

8"S
S

8"S
S

8"S
S

10" S
S

10" S
S

10" S
S

10" S
S

10" S
S

10" S
S

10
" S

S
FLOW MONITORED
MANHOLE

E. 2ND STREET



 

 

 

Appendix C – Scottsdale Quarter 
Section Map and Sewer Camera Test 

Results 
  



FOUR

PLAZA

APARTMENT

LOLOMA

(559-18)

CAPRI

(008-59)

SCOTTSDALE

SECURITY

TEN

(P/D 4736/137)

RIVERWALK

ELDORADO
CONDOMINUM

TOWN

LOS

SCOTTSDALE

AT

SCOTTSDALE

12

REPLAT

TOWNHOMES

(168-24)

PALMS

VILLA

EMBASSY

FO
NT

AI
NB

LE
AU

(973-06)

ESTATES

UNIT

(902-11)

TWO

(1214-16)

ACRES

APPARTMENT

CONDOMINIUM

ON

CIENTO

HEIGHTS

(473-34)

EL

VILLAGE

AMERICANA

(892-05)

HO

UNIT

(031-14)

(795-24)

VALLEY

WEST

CONDOS

PARC

(197-21)

(457-38)

VISTA

(1216-50)

PARK

TAYLORS

VILLAGE

CONDOS

(189-49)

CONDOMINIUM

(477-50)

DUHAME

PROPERTIES

THE

TOWER

CONDOMINIUM

1ST

(1192-23)

SEASONS

CHA

STANDARD

4020

(196-42)

GRANADA

LOFTS

CONDOMINIUMS

SCOTTSDALE

(022-03)

(617-16)

1ST

(1202-30)

TO

(540-37)

LOFTS

VILLAGE

(654-17)

MAIN

THREE

CONDOMINIUMSCONDOS

(823-22)VERN

OLD

(161-06)

(075-35)

RESORT

,

THE

APARTMENTS

CONDOS

CONDO.

SCOTTSDALE

CONDOMINIUM

APARTMENTS

1

CONDOS

LOLOMA

(939-13)

SCOTTSDALE

PARADISE

HOTEL

CONDOMINIUMS

AP
T.

(221-38)

FIRST

COVE

(006-26)ADDITION

SAVOY

&

(163-30)

THE

(223-23)

&

THE

GRANADA

OF

LOLOMA

SL AMENDMENT

RESIDENCES

(987-41)

SCOTTSDALE

CO
ND

OS

AVENUE

CONDOS

(034-19)

PLAZA

LOFTS
(1214-49)

CONDOMINIUMS

FOUR

(22
6-1

6)

CONDOMIINIUM

DAYO

ORANGE

(077-10)

MATADOR

(976-37)

AMERICANA

CASA

CONDO.

ST.

LOLOMA

AT

AZURA

SCOTTSDALE

CONDOMINIUM

VALLE

(457-38)

(597-06)

AZURA

VILLA

(165-07)

MARK

(170-32)

THE

CIENTO

CUATROS

(109-44)

EAST

CONDO.

COURTYARD

CONDOMINIUM

PARTIAL

II

THREE

MCR: (1240-38)

MCR:
(1349-03)

MC
R:

 (1
13

1-3
7)

SCOTTSDALE

VILLAGE

CLAPP

TRACT

CANOPY

HILTON

*
MCR: (1333-40)

MCR: (1231-01)

AGAVE

RESIDENTIAL

(647-47)

MATLOCK

PLACE

(1288-33)

(1216-44)

(034-15)

MC
R:

(12
88

-43
)

*

GATEWAY AT MAIN ST.
PLAZA SCOTTSDALE
CONDOMINIUM

SALTY

SENORITA

*

MCR:
(1040-07)

MCR: (874-17)

(057-24)

(032-50)

(1439-25)

HONOR HEALTH,

OSBORN MEDICAL CENTER

AERIUM TOWNHOMES,

1ST AMENDMENT

(1308-21)

MCR: (1214-47)

(683-43) & (848-39)

*
THE LOLOMA 5
CONDOMINIUMS

MCR: (1285-48)

(1171-18)

MCR: (1031-47)

Q .C.D.Q .C.D.
Q .C.D.

L.E. P.E.

W .D.

L. E.
MCR

5' 
L.E
.

PE
D.
 &
 L.
E.

8' 
IR
R.
 E.

PE
D.
 &

PE
D.
 &
 L.
E.

6' P ED.E.

3' 
P.E
.

L.E
.

G.
P.E
.

Q.
C.
D.

Q .C.D.

Q .C.D.

Q .C.D.

W.
D.

W.
D.

W .D.

W .D.

5' P ED. & L.E.

L.E
.

1' 
V.N
.E.

CDMN.

CDMN.

PV
T. 
IM
P I
N 
R/
W

W.
D.

CD
MN
.

CD
MN
.

CD
MN
.

CD
MN
.

T R.CN.E. L.E.

S.D
.E.

ACC.E.

R.O .E.

Q .C.D.

W .D.

W .D.

5' X 13' P.U .E.

W.
D.

W .D.

W .D.

W .D.

Q.
C.
D.

5' 
PE
D.
 E.

W .D.

W .D.

W .D.

W .D.
W .D.

W .D.W .D.

W .D.

W .D.

W.
D.

W .D.

W .D.

W .D.

W.
D.

W .D.

W.
D.

W .D.

5' 
P.U
.E.

12
' A
CC
. E
.

12
' A
CC
. E
.

3' 
P.U
.E.

Q .C.D.

2' 
P.U
.E.

Q .C.D.

5' 
X 1
5' 
P.U
.E
.

2' 
X 1
0' 
P.U
.E
.

W.
D.

W.
D.

W .D.

W.
D.

5' 
X 1
5' 
P.U
.E
.

15
' X
 45
'

P.U
.E.

P.U
.E.

7' 
X 3
2'

5' 
X 5
'  P
.U
.E
.

8' 
X 1
0' 
 P.
U.
E.

Q.
C.
D. 7' 
X 4
5' 
 P.
U.
E.

4' 
X 4
'  P
.U
.E
.

7' 
X 4
6' 
 P.
U.
E.

3' 
X 3
0' 
 P.
U.
E.

3' 
X 7
0' 
 P.
U.
E.

P.U
.E.

6' 
X 7
5' 
 P.
U.
E.

6' 
X 7
5' 
 P.
U.
E.

6' 
X 5
0' 
 P.
U.
E.

6' 
X 1
00
'  P
.U
.E.

  P
.U
.E
.

W.
D.

P.U
.E.

3' 
X 6
' P
.U
.E.

8' 
X 4
0' 
P.U
.E
.

PE
D.
 AC
C.
 &
 L.
E.

W.
D.

CDMN.

CDMN.

W .D.

W.
D.

W.
D.

W.
D.

W .D.

Q .C.D.

8' 
P.U
.E.

7.1
' X
 8'
 P.
U.
E.

W.
D.

W .D.

W.
D.

W.
D.

W.
D.

W.
D.

AB
N.
 R
/W

R/W  T O  BE RECO RDED, P ARCELS

W .D.

PE
D.
 E
.

S.D
.E.

S.D
.E.

5' 
S.W
.E.

5' 
AC
C.
 E.

P .U .E.
ABN. R/W

8' P ED E.

16
' P
ED
. E
.

ABN. R/W

DEED O F RELEASE AND
FU LL RECO NV EYANCE

W .D.

16' IRR. E.

8' 
P.U
.E.

5.5
' P
.U
.E.

4.5
' P
.U
.E.

4' 
D.
E.

4' 
D.
E.

4' 
D.
E.
4' 
D.
E.

W .D.
10
' S
.E.

4' X 20' AN. E.
4' X 20' AN. E.

5' IRR. E.

W .D
.

10.5' X 9' W .M.E.

S.D.E.

8' S.W .E.8' S.W .E.

W .D
.

R.O .E.R.O .E.

Q .C.D.

AGREEMENT

CO NDEMNAT IO N

CO NDEMNAT IO N

ABN.

G.
D.

CDMN.

U . EL. L. E.

W .D.

W .D.

C.H .P.

C.H .P.

AGR.

C.H .P.
AGR.

S.D.E.

S.D
.E.

D.P. R. & P.R.

C.H .P.

Q.
C.
D.

10
' I.
 & 
E.E
.

S.D
.E.

10
' P
V T
. I.
 &
 E.
E.

10
' P
VT
. I.
 &
 E.
E.

P.U
.E.

CD
MN
.

W .D.

CDMN.

CDMN.

CDMN.

AGR.

AGR.

10
' I.
 & 
E.E
.

10' I. & E.E.

W .D.

5' S.L.E. & W .L.E.

5' S.L.E. & W .L.E.

15' S.W ., L. & P.U .E.

15' S.W ., L. & P.U .E.
EL.E.

ACC.E.

S.D.E.

8' 
U.
E.

W .D.

W .D.

AGR.

R.O .E.

16' P.U .E.

12' ST .D.E.

15' S.W ., L. & P.U .E.

RESO LU T IO N #2495
CO NDEM.

E.P.

I. &
 E.
E.

V .N.E.

S.D
.E.

G.E.

R.O .E.

W .D.

W.
D.

S.D.E.

W .L.E.

S.D.E.

17' W .L.E.

W .L.E.

W .L. & P.U .E.

W .L.E.

W.
D.

L.S.

1' 
V.N
.E.

P V T .ACC.E.

8' P.U .E.

6' 
X 9
' P
.U
.E.

W .
M.
E.

12' W
.L.E
.

Q .C.D.

R.O .E.

W .D.

CD
MN
.

EL.E.

C.H .P.

1' 
V.N
.E.

1' V .N.E.

1' V .N.E.

PU
B.A
CC
.E.

8' 
EL
.E.

8' 
EL
.E.

EL.E.

1' V .N.E.
S.D.E.

ABN.  &  3' P.U .E.

1' V .N.E.

1' V .N.E.

S.D.E.

C.H .P.

1' 
V.N
.E.

S.D.E.

S.D
.E.

8' P.U .E.

S.D.E.

EL
.E.

S.D.E.

S.D.E.

C.H .P.

P. ACC. E.

S.D
.E.

A/C
R

A/C
R

S.D
.E.

EM
.V E
H .
E.

15' P ED. & L.E.

S.D.E.

10' P.A.E.

S.D.E.

S.W .E.

S.W .E.

R.O .E.

2' ACC.E.

4' ACC.E.

S.D.E.

C.H .P.

1' 
V.N
.E.

C.H .P.

1' V .N.E.

S.D.E.
P V T .D.E.

ACC.E.

W .D.

1' V .N.E.

1' 
V.N
.E.

AC
C.
E.

R/
W R/
W

P ARKING AGREEMENT

P ARKING AGR.

D.E.

S.D.E.D.E.
S.D.E. B.S.E.

P ED.E.
1' V .N.E.

W .L.E.

C.H .P.

8' 
P.A
.E.

S.D.E.

12' P ED. ACC. & L.E.

RD
WY
. E
.

W .D.

1' V .N.E.

EM.V
EH . &

 REF.
C.E.

R.O .E.

AGR.

W .D.

W .D.

R.O .E.
W .L.E.

N.M.A.E.P.U .E
.

W .L.E.

1' 
V.N
.E.

S.D.E.

S.D.E.

S.D.E.

I. & E
.E.

R.
O.
E.

5' 
P.U
.E.

W .L.E.

N.M.A.E

R.O .E.

2' RDW Y.E.

D.E.

24
' E
M.
VE
H.
AC
C.
E.

20' W .L.E.

20' W .L.E.

S.D
.E.S.D
.E.

N.M.A.E.

S.D.E.

W .L.E.

S.D
.E.

N.
M.
A.
E.

W .
L.E
.

W .
L.E
.

N.M.A.E.

 

VE
HI
CL
E A
CC
ES
S

 EA
SE
ME
NT

3' 
EM
.

VE
H.
 E
.

DEV ELO P MENT
AGREEMENT

S.D.E.

C.
H.
P.

T ERMINAT IO N O F 
AGREEMENT

W.
D.

S.D.E.

C.H .P.

ACC. E.

6' X 10'
W .L.E.

S.W .E.

S.W .E.

1' V .N.E.

15' S.W ., L. &

P.U .E.

25
' X
 25
'

S.D
.E.

P ARKING
AGREEMENT

1822/429 1825/130-321915/556
3562/452

3754/427
9999/170

13820/1424-615290/427-9
7546/524

91/291339

98/206157
98/627812
98/627813

05/1042629
(009-85)

17
67
/18
4

6533/790

65
74
/76
1

6596/328

74
17
/59
2

80
30
/64
7-8

81
61
/83
7

85
39
/90
4

91
/29
11
50

91
/29
11
52

2901/461

11
17
8/5
56

11
42
2/5
94

11
42
2/5
95

11
48
9/7
40

11489/133

11503/1034

11
60
4/8
01

11987/447

11
05
4/5
63

88
/56
85
82

11
70
6/1
32
7

11132.650

11
15
3/1
01

33
86
/34
4

11
17
8/5
52
-3

91
/29
11
55

11
14
8/5
10

17
67
/18
4

17
67
/18
3

17
67
/18
4

93
/52
49
52

93
/62
79
42
93
/54
50
24

96
/57
44
34

00
/28
86
64

01/1073834

01/1073834

01/996457

01
/99
64
57

02
/19
68
16

04
/23
96
75

04
/10
50
65
7

03
/15
92
14
4

04
/10
72
50
2

03
/58
70
68

12
5/3
12

12
5/3
12

09/1186534

10/0130275

10
/02
83
83
5

10/0276876

5603/484 7679/252
8250/891

92
54
/72

6248/866

6248/866

7907/7687907/76775
19
/70
1

15531/608-9

83/453904

83/453904

85/151417

85/193063

85/138112

86/589639
86/445981

88
/34
77
78

88
/34
77
75

88/427546

93/440302

92/327585

13
95
9/1
93

13
96
7/1
56
2

94
/35
85
89

14
01
5/8
53

92
34
/81
6

6370/126

6370/126

85/189614

85/189615

85/103621

9128/908

9128/908

9160/51

85/103619

15521/388

15521/388

4813/428
4685/333

93/895460

99
82
/23
2

48
58
/38
4

91/109442

11776/1254

12
45
2/8
77

12452/878

4383/39115524/594
3661/551

15401/216

15401/216

15484/19615542/489-90

15542/489-9015744/207-8

15744/207-8

15295/530-1

15
74
0/1
51
1-1
2

15740/1511-12

15331/1245-6

15331/1245-6

15
33
1/1
24
5-6

14950/1595
8800/263

15
74
4/2
09
-10

15744/209-10

3250/76

16200/518-21

85
/14
86
72

3754/4293754/428

83/029632

3754/430

85
/14
86
74

85
/14
86
75

6058/20

10353/899

83/400657

83/400657

12638/1093

12
63
8/1
09
4

7972/97

10530/42015049/733

9803/543

84/225763

9358/3139358/314

10001/1006

10449/1238

10496/852

10
49
6/8
52

13305/454

13305/454

83/033607

12293/1018

12
35
7/1
07
2

84/028558

84/028558

11477/988

11
14
8/5
09

5393/300

53
93
/30
0

11
74
8/7
58

3882/286

45
83
/53
3

4760/124

45
58
/22
1

4614/522

4631/187

46
85
/33
4

85/103622

4829/224 4829/227 4858/385

10565/267

10565/267

89/193328

89/193328

91
/44
47
90

91
/29
11
70

12307/1566

12307/1566

83/335205-6

10057/1100

16
10
9/1
09
-11
0

16
10
9/1
09
-11
0

10727/939-940

10727/939-940

10
72
7/9
39
-94
0

11302/436

11527/145

11
61
9/1
89

16
32
9/6
20
-1

16
32
9/6
24
-5

12
23
9/9
41

46
85
/34
7

4756/64

91
/29
11
60

91
/29
11
61

91
/29
11
62

91
/29
11
63
91
/29
11
6312530/1146

12
53
0/1
14
6

91
/29
11
64

91
/29
11
65

91
/29
11
66

91
/29
11
75

91
/29
11
76

91
/29
11
67

91
/29
11
74

91
/29
11
73

91
/29
11
72

91
/29
11
71

91
/29
11
77

93
/74
89
48

87
/69
89
29

11
46
9/5
56

93
/16
39
58

91
/29
11
69

91
/29
11
68

88
/24
88
09

11
14
4/4
07
-8

94
/30
34
99

92
60
/60
-1

90
/09
07
43

3962/306

39
62
/30
6

83/127474

83/127474

86
/01
57
92

86
/64
43
87

93/222919

93
/44
95
74

93
/35
89
23

93
/69
90
29

93/293653

93/906750

93
/90
67
49

95
/24
50
80

99/846380

94
/09
76
05

94
/09
76
04

93/086909

93/383419

95
/28
43
38

93
/39
93
27

72
42
/68
5

94
/67
57
82

11468/107

10194/1315-6

10194/1315-6

7442/79-80

74
42
/79
-80

98
72
/74
7

94/757443

83/055889

12
53
0/1
15
3

95
/14
77
16

95
/14
77
16

95
/14
77
16

95
/14
77
16

95/132040

95/132040

10
44
9/1
23
9

94/748898

14213/994-7

83/105239

93/264875

27
06
/58
3

15624/323

17
67
/18
4-5

11132/651

11
13
2/6
51

31
69
/49
9

8250/892-3

8940/509-511

83/330992-3

93/383419

1777/59

12573/845-6

4583/533

4875/407

48
75
/40
7

3962/300

4643/90

06
6/1
9

95/7
4476
7

95/772027

95/714764

95/790502

95/35392695/416991

96/2
4801
0

95/772027

3324/491

96
/50
26
45

93/179800

45
83
/54
3-4

89
/16
62
48

96/628081
97/469971

97/682785

97
/68
80
38

 93
/85
03
49
 &

97/831333

98
/20
50
19

97/607287

98/371608

98/699512

98/870521

98/870520

99/038582

99/038586

98/699513

99/400199

99/238472
99/130281

99/579505

99/579504

99/1098067

93
/36
19
34

00
/68
14
35

97
/48
25
68

97
/48
25
68

& 0
1/3
28
13
8

98
/39
60
42

98/596167

02/285211

99/1039866

99/1038844

98/197234

31
69
/49
9

02/477811

02/1077424

03/105172

03/104740

2253/377-379

22
53
/37
7-3
79

4829/228-229

96/862880

96/433357

4631/188

16
34
2-9
46

02/673090

97/425680

03/288397

03/1341986

84/535650 87/433284

03/1672930

04/522200

04
/10
41
58
8

04/1056356

04
/10
56
35
3

04/1243609

83/453904

98
/69
95
13

97
/62
93
75&

94
/35
85
88

4583/536

5393/298 5393/297 5393/296 5393/2955393/299

53
93
/30
1-2

99/060578

99/060578

04/1495633

04/1495633

04/1495633

04/1495633

04/1495633

04/1495633
04/1495633

00/96941511477/988

04/1495633

04/1149905

75
36
/65
9

95
/71
47
64

11
61
9/1
87
 & 
18
8

11
61
9/1
90
 & 
19
1

11518/260 & 263 - 265
11523/1306

94/034793

02/674807

05/203302

04/1041
584

97/629375

05/1250152

05/1451149

05
/14
51
14
9

05/145114905
/14
51
14
9

05/1718431

05
/17
18
43
1

05/1718431

05
/41
56
04

05
/41
56
04

05/415604

05/1718431

06/362186

06/362186

02/674807

06/362186

06/716509

06/716509

06/706664

06/932993

06/1465734

06/1465734

06/1465734

06/1465734

05/1718431

05
/17
18
43
1

05/1718431

06
/41
07
73

93/895469

07/624888

07
/62
48
80

07
/76
10
97

07
/76
10
97

07/747711

07
/74
77
11

07/747711

07/747711
07/747711

11148/507

07/747711

07/1261342

07/1261342

07/1261341

06/496753

06/496753

06/496753

08/314822

08/402226

07/679132

09/537964

07
/82
19
6807
/62
48
80

10
/02
42
94
1

10
/02
77
92
8

11/0114191

11/0114191

11630/648
&

4549/231

2489/260

11
/04
17
24
2

11/0417210

07/126645007/1266450 07/1266450

12/0002337

98/941679

12
/11
07
63
6

13/0756365

13/0756366

11118/819

90
53
/44
6

14/0046038

14/0095411

04/1353196

04/1353195

04/1353195

07/1261341

04/10
4158
8

14
/05
33
73
6

08/953596

08/953596
08/953596
08/953596

08
/95
35
96

14/0737520

10449/1239

96/378468-71  &

96/378472-3

09/1186535,
09/1186934

130-13-40,41A,
41B, 42, 43, 45

22
53
/33
7 &

23
74
/27
7

98/040074
& 02/642313

96/133123
96/329954

04/1277699

04/1277582

14/0417342,
14/0417343,
14/0417344,
14/0417345,
14/0417348

NO
TIC
E

NO
T IC
E

15
/07
05
73
3

15
/07
05
74
1

15/0705742
NO T ICENO T ICE

15/0705739

24
' P
VT
. A
CC
.E.

*

S.D.E.

W.
L.E
.

16
/00
40
52
4

16/0072951* W .L.E.

16/0072952* S.D.E.
16/0072954

*

D.&F.C.E.

16
/03
41
70
1

68/0019496

16/051213516/0601609

16/0958668

02/0265160

*

S.D.E.

*

1' 
V .N
.E.

01/0996349

*

S.D.E.

R.O .E.
17/043881207/0821994* S.D.E.

S.D
.E.

1' 
V.N
.E
.

17
/07
63
21
9

17
/07
63
21
9 *

1' V .N.E.

*

S.D.E.

*

S.D.E.

11
/02
57
72
4

P V T .ACC.E.
11/0257724

11/0257724

*

1' V .N.E.

01/0328139

*

ACC.E.

*

N.M.ACC.E.

*

EM.&S.V EH .E.

*

EM.&S.V EH .E.

70
/01
74
40
5
70
/01
74
40
4

10/0072428

*
1' V
.N.E
.

18/0603880

56/0009323
56/0009323

19/0015700

*

V .N.E.

19/0015704

19
/00
57
72
6

19/0092294

19/0092294

*

25' X 25'
S.D.E.

10' N.M.ACC.E.6' 
N.
M.
AC
C.
E.

130-10-002G

T RACT  "A"

T RACT  "B"

T RACT  "B"T RACT  "B"

T RACT  "A"

T RACT
"A"

T R.
"A"

T RACT "A"

A-1
A-2
A-3
A-4

B-5
B-6

B-7
B-8

C-9
C-10
C-11
C-12D-13

D-14
D-15
D-16

E-
17

E-
18

E-
19

E-
20E-
21

E-
22

F-23
F-24
F-25
F-26

4-1 4-2

4-3

4-4

5-5

5-6

5-7

5-8 6-9 6-106-116-126-14

2-1

2-2

2-3

1-4 1-5 1-6 1-7 1-8

3-9

3-10

3-11

1-A

1-B

1-C

1-D

2-I

2-J

4-1

4-2

4-3

1-4

1-5

1-6

1-7

3-17

3-18

3-19

2-20

2-21

2-22

12

3
4

5

6

7 8 9

10

11

12

13

14

29

3

1 2 3 4 5

1-11-3
2-4

2-5

2-6

1 2 3 4 5

1-2 235
6

23
7891011127

8

6

5

4

3

2

2
4
5
6

8 7 6 5

4
32

11

10

9

8

12

7 6 5

4

3

2

15

16

17

18

19 20

14

6 5

12

4

3

2

2
3

4

5

6 7
8

9 10
11

12

1314

1

1 1

1

1

4

1

1

1

2-23

A2-101
A2-103

G-100
G-101
G-110

100210031004 1005 1006

1007

1008

1009

1010

1011101210131014101510171018101910201021

1022

1023

1024

1025
1026 1027 10281029

1030

10001001100210031004
1005

1006 100710081009
1010

1011
1012

1013

A-
10
01

A-
10
02

A-
10
03 C-1004

C-1005
C-1006
C-1007

B-
10
08

B-
10
09

B-
10
10

A1-1021

A1-1022
A1-1023

1005
1004
1003
1002
1001

1007100610051004100310021001

100C

A-
10
01

A-
10
02

A-
10
03

A-
10
04

A-
10
05

B-
10
06

B-
10
07

B-
10
08

B-
10
09

C-
10
10

C-
10
11

C-
10
12

C-
10
13

D-
10
14

D-
10
15

D-
10
16

D-
10
17

D-
10
18

D-
10
19

E-1020
E-1021

E-1022
E-1023
E-1024

E-1025

E-1026
E-1027

8     9     

11    

8     9     

8     9     

11     

10    

9

10

10

10

16    

15
16 17 18 20 21

1
234

56
6791112

20

23

24

1
2

1

611
12

12

20 21 21 22 23 24

12
11

4
3 2 1

171513

2

6

7

16

7

6

5
4

8

9

11

34

5

29101112

16
17

21 23

710

16 17 18
19

20 21 22

18

14

1414

18

21

347

14 15

16

19 20 20 21
22

17

23

12 13 14 15 16 17 19 22

24567910

11

12 13 14 15 16 17 18

236

12 14 15 16 19 20

9 8 7 5

1617

5 6

1 3 5 6 7 8 9 10 11 12 13 14

15161718192021222324252627

28 29 30 31 32 33 34 35 36 37 38 39

414243444546474849505253

54 55 56 57 58 59 60 61 62 63 64 65 66

4

319

318

267

266

254

253

252

251

250

104

103

62

63

64

65

66

54

53

29

28

19

1

4

38

1

8 3

11
10 9 6 5 2

1
2

9 8

9

14

1

7

2120

1

1012 11

4

12

22

1

13

2

10

14

4

1A

8

51

8

10
5

9

10 13

9

23

25

4
4

3

18

22

21

19

40

19

13

7

1

17

1

6

10A

14
15 16 17

18
19

21

22

4

5

1

2 3 4 5 6

1

1

(6919)
8

3003
3002

30
05

2002

200320
06

20
10

20
04

20
09

20
11

2001

20
07

20
08

20
05
30
06

30
07 30

08

30
09

30
10 3001

(4020)

(6811)

(6961)
1

(3535)

(3721)

(6933)
5

(7145)(71
37
)

(71
41
)

1

2
(7135)
9

(6900) (6900)12 13

(6808)
2A

2

(6824)

(7109)
1

2002
2004
2006

2008
2010

2012
2014

2003
2005
2007
2009
2011
2013
2015

(34
25
)

(3944)
1

(3712)
1

(7154)

(3748)

(6820)

(6816)
173-48-048H 17

3-4
8-0
48
J

(3720)

204

101
102
103

104
205

107

106
105

205
105

106

107

204
104

103

102

101

(7023)

(7024)

T RACT  A

103105

(6964)
22

11
13

11
15 11
14

11
17

11
161119

1120

1122

1118

1121

1105

1112
1101

1102

1110

11071103 1106

1111

1104

1109

1108

2208

2211
2216

2205
2202

2206

2210

2214
2217

2203

2212

2201

2215

2209

2213

2204 2207

3313

3303 3306

3311

3314 3312
3317

3301

3302

33153316

3304 3305

3309

3307

3308

3310

4406

4409

4413
4414

4408

4405 4407

44124417

4401

4415

4403 4404

4410

4402

4411
4416

(6807)
(6803)
(6805) 5511

5510

5509
55125513

5507
5506

5505 550855045503

5502

5501

6606

6609

66
08

6604

6607

6601

66
02 66
03

66
05

(6915)

101 102

103

104

105

106
107

(3703)

TR
AC
T C
A

(7142)
1

(7010)(7018)(6840) (7084)

(38
13
)

(38
09
)

(38
05
)

(38
01
)

(3933)
(4005)
(3935)

(4031)

(3915)
(3911)
(3907)
(3903)

(3831)

(7211)

(3925)

(7213)

(7210)

(4031)

(3821)

(3815)

(4017)

(7213)

(3737)

(3921)

(7007)

(7037)

(7116)
(7126) (7140) (7144)

(4000)

(7135)(7129)(7125)(7119)(7105)

(7144) (7160)

(7190)

(3922)

(7191)

(3904)

(7159)
(7155)
(7149)

(7117)
(7113)(7107)

(7103)
(7105)
(7109)

(3828)

(7105)
(7111)

(7119)

(7117)

(7138)(7142)(7144)(7148)

(7145)

(3808)

(7130)

(7114) (7120)(7102)(7108)

(3636)

(3602)

(3705)

(3624)
(3628)

(3631)

(3639)

(3645)

(3705)(3701)

(7045) (7061)

(3902)

(7051)

(70
19
)(7017)

(7015)
(7013)

(3901)

(7041)

(7033)

(7015)(7007)(7001)

(7018)
(7022)

(7032)
(7044)

(7060)
(7064)

(7056)

(7029)(7011)

(7014)(7020) (7026)(7028) (7034)

(7038)

(3418)

(7039)

(7038)(7034)
(7024)
(7028)

(7018)

(7008)(7002)

(3505)

(3511)

(3517)

(3523)

(7013)

(3533)

(6939)(6931)

(6914) (6920)

(6926)

(6944)

(69
50
) (6956)

(6962)
(6934)

(6904) (6910) (6916) (6922) (6926) (6936) (6990)

(6953)(6939)(6915)(6909)
(6903)

(6900) (6914)

(69
20
) (6930)

(6951)(6939)(6921)

(6904)
(6910)

(6916) (6926) (6934) (6946) (6954)

(6929)
(6957)

(6825)

(3621)

(6802) (6826) (6832) (6838) (6844) (6902) (6908) (6914) (6920) (6926) (6932)

(6927)(6921)(6915)(6909)(6903)(6845)(6839)(6833)(6827)(6821)(6815)(6809)(6803)

(6804) (6810) (6816) (6822) (6828) (6834) (6840) (6846) (6904) (6910) (6916) (6922)

(6929)(6923)(6917)(6911)(6905)(6847)(6841)(6835)(6829)(6823)(6811)(6805)

(6802) (6808) (6814) (6820) (6826) (6832) (6838) (6844) (6902) (6908) (6914) (6920) (6926)

(6947)

(6932) (6944)

(6818)

(6738)

(6731)

(6732)

(3502)

(3501)

(3602)

(3608)

(3614)

(6739)

(6738)

(6737)

(3720)

(3726)

(3732)

(3804)

(3810)

(3831)

(3843)

(3846)

(6743)

(6748)

(3428)

(3424)

(6945)

(4014)

(7146)

(6906)

(6941)(6935)

(6936)

(6900)

(3554)
(3566)

(3420)

(69
10
)

(69
12
)

(69
14
)

(69
16
)

(69
18
)

(69
20
)

(69
22
)

(69
24
)

(69
26
)

(6930)(6934)(6938)
(6942)

(69
27
)

(6931)(6935)(6939)
(6943)

(6804) (6824)

(6925)

(6805)
(6815)

(3605)

(6834)

(6841)

(6840)

(6920)

(3560)

(6943) (7025)

(3629)
(3625)

(6901)
(6907) (6915) (6925) (6945)

(7067)
(7061)(7041)

(7035)
(7033)

(7023)
(7021)
(7019)
(7017)

(6847)

(6939)

(3707)
(7145)

(69
21
)

(70
21
)

(3840)

(7084)

(7000)

(3530)

(6964)(6952)

(3908)

(3801)

(7101)

(3637)

(7001)

(7034)
(7036)

(7040)
(7042)

(7048)
(7050)

(7077)

(7100)

(3908)

(3636)
(3638)

(3650)

(3652)

(3940)

(7058)

(7009)

(7037)

(6824)

(6850)

(3830)

(3880)
(6902)

(6817)

(7146)

(7121)

(7148)
(7172)

(7121)
(7125)
(7131) (7161)(7165)

(7011)

(70
23
)

(3625)

(3613) (3600)

(3550)

(3720)

(3600)

(4090)

(7007)

(7039) (71
71
)

(71
73
)

(7175)
(7177)

(7169)

(7035)

(3632)

(7125)

(3702)

(3638)

(3640)

(3634)

(7126)

(3502)

(7000)
(7002)
(7004)
(7008)

(7010)
(7012)

(3635)

(7000)

(3530)

(4032)

(7020)

(7033)

(6937)

(3800)

(6915)

(6938)

(7145)

(6940) (6960)

(6950)

(7131)

(7113)

(7106)
(7116) (7120) (7130)

(7136)
(7140)

(7150)
(7164)

(7178)

(7194)

(6901)

(6990)

(69
01
) (69
03
)

(69
05
)

(69
07
)

(69
09
)

(69
11
)

(4015)

(3616)
(3608)

(3617)

(3622)

(6929)(6933)(6937)

(6941)

(6940)

(6936)(6932)(6928)

(7029)

RO ADSCH O O LINDIANEAST

EAST

EAST

EAST

NO
RT
H

SC
OT
TS
DA
LE

RO
AD

EAST

EAST INDIAN SCH O O L RO AD

6T H

ST REET

W AY

NO
RT
H

ST
RE
ET

68
TH

NO
RT
H

ST
RE
ET

S T REETMAIN

EAST
AV ENU E1ST

NO
RT
H

ST
RE
ET

70
T H

NO
RT
H

MA
RS
HA
LL

EAST
ST REET2ND

4T H ST REET

EAST

EAST ST REET

EAST
RO ADO SBO RN

EAST ST REET

EAST ST REET5T H

NO
RT
H

BIS
H O
P

LA
NE

6T H

4T H ST REET

RO
AD

SC
OT
TS
DA
LE

NO
RT
H

WA
Y

N.

W AY

MARSH ALL

69
TH

EAST

N.
SU
PA
I

W A
Y

EAST 1ST ST REET
EAST 1ST ST REET

EAST 3RD ST REET

1 1
1 1

1 1
1 1

1 1
1 1

1 1
1 1

1 1
1 1

1 1
1 1

1 1
1 1

11
11

11
11

11
11

11

1 1
1 1

1 1

11

1 1
1 1

1 1
1 1

1 1
1 1

1 1
1 1

1 1
1 1

1 1

1111111111111111

1 1
1 1

1 1

11

11

11

11
11

11 11

11 11 11

1 1

11 11 11 11 11 11

1 1

11 11 11 11

11 11

11 11 11 11 11 11 11 11 11

11 11
11 11 11 11 11 11 11

11 11 11 11 11 11 1111 11 11

111111

11 11 11 11 11 11 11 11 11

11 11 11 11

11 11 11 11 11

11
11

11
11

11
11

11
11

11
11

11

11 11 11 11 11 11 11 11 11 11 11

11

11

11
1 1

11
11

1 1
1 1

1 1
1 1

11

11

1 1
1 1

1 1
1 1

1 1
1 1

1 1
1 1

1 1
1 1

1 1
1 1

1 1
1 1

1 1
1 1

1 1
1 1

1 1
1 1

1 1
1 1

1 1
1 1

11 11 11 11 11

1 1
1 1

11

111111

1 1
1 1

1 1
1 1

1 1

1 1
1 1

1 1

11111111

11 11 11

11 11 11 11 11 11 11 11 11 11 11

11

11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11

11 11 11 11 1111 11 11
11 1111 11 11 11 11 11

11
11

11

11 11 11

1 1
1 1

1 1
1 1

11 11 11

11111111

11

11 1111111111111111

1 1
1 1

11 11 11 11

1 1
1 1

1 1
1 1

1 1
1 1

1 1
1 1

11

11

11

1 1
1 1

1 1
1 1

1 1
1 1

1 1
1 1

1 1
1 1

11 11 11 11 11 11 11 11 11 11 11

11 11 11 11 11 11 11 1111 11 11 11 11

1 1
1 1

1 1
1 1

1 1
1 1

1 1

11 11 11 11 11

1 1
1 1

1 1
1 1

1 1
1 1

1 1
1 1

1 1

11

11 11 11 11 11 11 11 11 11 11 11 11

1 1
1 1

1 1
1 1

1 1
1 1

1 1
1 1

1 1
1 1

11
11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11

11 11 11 11 11 11 11 11 11 11
11 11 11

1 1
1 1

1 1
1 1

1 1
1 1

1 1
1 1

1 1
1 1

1 1

111111

1 1
1 1

1 1

1 1
1 1

1 1
1 1

11 11 11 11 11 11 11 11 11 11 11 11

11 11 11 11 11 11 11 11 11 11 11 11

11

11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11
11 11 11

1 1
1 1

1 1
1 1

11 11 11 11 11 11 11 11 11 11

1 1
1 1

1 1
1 1

1 1
1 1

1 1
1 1

1 1
1 1

1 1
1 1

1 1
1 1

1 1
1 1

1 1
1 1

1 1

11 11 11 11 11 11 11 11 11 11

1 1
1 1

1 1
1 1

1 1
1 1

1 1

11 11 11

11 11 11 11 11 11 11 11 11 11 11

11 11 11 11 11 11 11 11 11 11 11

1 1
1 1

1 1
1 1

1 1
1 1

1 1
1 1

1 1
1 1

11

1 1
1 1

1 1
1 1

1 1
1 1

1 1
1 1

1 1
1 1

1 1
1 1

1 1
1 1

1 1
1 1

1 1

111111

1 1
1 1

1 1
1 1

1 1
1 1

1 1

11

1 1
1 1

1 1
1 1

1 1
1 1

1 1
1 1

1 1
1 1

1 1
1 1

1 1

1 1
1 1

1 1
1 1

1 1
1 1

1 1
1 1

1 1
1 1

1 1
1 1

1 1

11 11 11 11

1 1
1 1

1 1
1 1

1 1
1 1

11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11

1 1
1 1

1 1
1 1

1 1
1 1

1 1

1111111111111111111111111111111111
11

11

11

11

11

1 1
1 1

1 1
1 1

1 1
1 1

1 1
1 1

11 11 11 11 11 11 11 11 11
11 11 11 11 11 11 11 11

11 11 11

11 11 11 11 11 11 11 11 11

1 1
1 1

1 1

11

11 11 11 11 11 11 11 11

11 11 11 11 11 11 11 11 11
11 11 11 11 11 11 11 11 11

1111111111111111

1 1
1 1

1 1
1 1

1 1
1 1

1 1
1 1

1 1

11 11 11 11 11 11 11 11

1 1
1 1

1 1
1 1

1 1
1 1

1 1
1 1

1 1
1 1

1 1
1 1

1 1
1 1

1 1
1 1

1 1
1 1

11 11 11 11 11 11 11 11 11

1111111111111111

1 1
1 1

1 1
1 1

1 1
1 1

1 1
1 1

1 1

1111111111111111

11

11

11

11

11

11

11

11

11

11

11

11

11

11

11

11 11 11 11 11 11 11

11 11 11 11 11 11 11 11 11 11

11 11 11 11 11 11 11 11 11 11

11

11 11 11 11 11

1 1
1 1

1 1
1 1

1 1
1 1

1 1
1 1

1 1
1 1

1 1
1 1

1 1
1 1

1 1
1 1

1 1
1 1

1 1
1 1

1 1
1 1

1 1
1 1

1 1
1 1

1 1
1 1

1 1
1 1

1 1
1 1

1 1

11 11 11 11 11 1111
11

11 11 11 11 11 1111 11 11 11 11 11 11

11 11 11 11 11 11 11 11 11 11 11

1 1
1 1

1 1
1 1

1 1

11
11

11
11

11

11

11

11

11

11

11

11

11

11

11

11

11

11

11

11

11

11

11

11

11

11

11

11

11

11

11

1 1
1 1

1 1
1 1

1 1
1 1

1 1

11111111

1 1
1 1

1 1
1 1

1 1
1 1

1 1

11 11 11 11

11 11 11 11 11 11 11 11 11 11 11 11 11 11 11

11 11 11 11 11 11 11 11 11 11 11
11 11 11 11 11 11 11 11 11 11 11

11 11 11 11 11 11 11 11 11 11 11 11

1 1
1 1

1 1
1 1

1 1
1 1

1 1
1 1

1 1
1 1

1 1
1 1

11

11
1 1

1 1
1 1

1 1
1 1

1 1

11 11 11 11 11 11

1 1
1 1

1 1
1 1

1 1
1 1

1 1
1 1

1 1
1 1

1 1
1 1

11 11 11 11 11
11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11

1 1

11 11 11

1 1
1 1

1 1
1 1

1 1
1 1

1 1

11 11 11 11 11 11

1 1
1 1

1 1
1 1

1 1
1 1

1 1
1 1

1 1
1 1

1 1
1 1

1 1
1 1

1 1
1 1

11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11

1 1
1 1

1 1
1 1

1 1
1 1

1 1

11

1 1

11
11 11 11 11 11 11 11

1 1
1 1

1 1
1 1

1 1
1 1

1 1
1 1

1 1
1 1

1 1
1 1

11 11 11 11 11 11 11 11 11

11

,

,

,

,

,

!

!
!

!

!

! !
! ! ! ! ! !

!

!

!

!

!

!

!

"

"

"

" "

"

"
"

"

"

"

" " " " " "

"

"

"

"

"

&

&

&

&

&

&

!

!

!

!

!

!

!

!

!

!

!!

!

!

!

!

!

!

!
!!!

!!!!!!

!

!

!

!!!

!!

!

!

!!

!!

!

!SS(

!SS(

!SS(
!SS(

!SS(

!SS(

!SS(

!SS(

!SS(

!SS(

!SS(

!SS(

!SS(

!SS(

!SS(

!SS(

!SS(!SS(!SS(!SS(

!SS(

!SS(

!SS( !SS( !SS(

!SS(

!SS(

!SS(
!SS(

!SS(

!SS(

!SS(

!SS(

!SS(

!SS(

!SS(!SS(

!SS(
!SS( !SS( !SS(

!SS(!SS( !SS(

!SS(

!SS(

!SS(

!SS(

!SS(

!SS(

!SS( !SS(

!SS(

!SS(!SS(

!SS(

!SS(

!SS(

!SS(

!SS(

!SS(!SS(

!SS(

!SS(

!SS(
!SS(

!SS(
!SS(!SS(!SS(

!SS(

!SS(

!SS(

!SS(

!SS(

!SS(
!SS(!SS(

!SS(!SS(

!SS(

!SS(
!SS(

!SS(

!SS(

!SS(

!SS(

!SS(!SS(

!SS(

!SS( !SS(
!SS(

!SS(

!SS(

!SS( !SS(

!SS(

!SS(!SS(

!SS( !SS(

!SS(

!SS( !SS(

!SS(!SS(
!SS(

!SS( !SS(

!SS(
!SS(

!SS(!SS(

!SS(

!SS(

!SS(!SS(

!SS(!SS(!SS(

!SS(

!SS(

!SS( !SS(
!SS( !SS(

!SS(!SS(!SS(!SS(!SS(

!SS(!SS(!SS(

!SS(

!SS(

!SS(

!SS(

!SS(

!SS(

!SS(
!SS(

!SS(

!SS(

!SS(

!SS(

!SS(

!SS(

!SS(

!SS(

!SS(

!SS(

!SS( !SS(
!SS(

!SS( !SS(
!SS( !SS(

!SS(!SS(
!SS(!SS(

!SS(

!SS(!SS(!SS(

!SS(!SS(

0+52

0+320+27

0+
84

0+
91

0+
43

0+
37

0+
81

0+
40

0+
341+02

0+98

0+020+05

0+500+53

0+56
0+61 0+

47
0+
52

0+
91

1+
25

0+
71

0+
76

1+
15

1+
24

0+09
C.O . T AP

*

1258.67
0+39

*

N.F.
N.F.

* 1271.80
1265.25 N
1260.36 SW
1260.36 NE

*

1273.34
1+17

*

1273.38
1258.27 N
1258.17 E
N.F. SE

1+
722+
51

0+
26

0+
430+
71

1+
321+
74

2+
222+
86 1+
28

1+
59

2+
25

1+
44

1+
75 1+
18

1+
45

1+
942+
242+
84

0+
51

0+
82

1+
31

2+
58

1+
08

1+
31

2+
232+
73

1+
06 2+
59

0+
93 1+
86

0+
66

2+
45

0+
37

0+
89 0+
771+
341+
84

2+
25

2+
67

1+
70

2+
77 0+
70

1+
262+
80

0+
80

1+
86

2+
74 0+
73

1+
34

2+
32

2+
52 1+
85

1+
64

0+
79

1+
45

2+
41

1+
52 1+
99

2+
55

0+
82

1+
32

1+
51

1+
99

2+
22 2+
65

0+
59 1+
11

1+
60

2+
15

0+
59

2+
93 2+
33

1+
58 0+
70

0+
59

1+
37

2+
24

0+
73 2+
46

0+
05

1+
41

2+
71

0+
33

0+
82

1+
90

2+
27 0+
36

1+
30

2+
19

3+
00

2+
75

1+
48

0+
31 0+
37

0+
95

2+
05

0+
73

1+
59

0+46

M.
H.
 TA
P

MH
 T A
P

0+67

*

1254.40
1246.26 W
1246.26 S

*

1254.48
2+75

*1254.54
1+49

*

1255.40
1248.05 E
1247.95 N
1247.95 S

*

1255.50
1248.39 W
1248.29 N
1248.29 S

*
1256.30
1249.58 W
1249.48 N

*

1256.45
0+66

*

1256.61
2+59

*

1256.99
0+87

*

1257.00
1249.74 E
1249.74 W
1249.64 N
1249.64 S

*

1257.02

*

1257.10
1251.80 E
1244.54 W
1243.44 N
1243.10 S

*

1257.16
1243.47 N
N.F. NE
1243.64 SW

*

1257.17

*

1257.34

*

1257.34
0+45

*

1258.17
0+40

*
1258.25
4+20

*

1258.35
3+33

*

1258.60
1253.69 W
1253.59 E

*

1258.62
1253.12 E
1246.15 W
1245.01 N
1244.94 S

*

1258.92
2+83 S
6+27 E

*

1259.10
1251.47 E
1251.47 W
1251.38 N
1251.38 S

*

1259.13
0+49

*

1259.20
1+43

*

1259.26
3+32

*

1259.27
0+14

*

1259.50
1254.05 W
1254.05 E

*

1259.56
2+99

* 1259.61
1249.78 NE
1249.68 SW

*

1259.63

*

1259.76
3+00

*

1259.93
3+27

*

1260.00
1255.75 N
1255.65 E

*

1260.37
3+07

*

1260.47
3+01

*

1260.50
1253.99 W
1253.99 E

*

1260.51
1+08

*

1260.60
1254.08 E
1254.08 W

*

1260.65
N.F.

*

1260.65
N.F.

*

1260.70
1256.89 E
1247.65 W
1246.51 N
1246.22 S

*

1260.80
1255.59 W
1255.49 E

* 1260.90
1256.41 W
1256.31 S

*

1261.00
1253.18 W
1253.18 E
1253.08 S

*

1261.11
3+26 E
3+33 S

*

1261.47

*

1261.70
1256.85 W
1256.85 E

*

1261.80
1257.31 W
1257.31 E

*

1261.82
2+94

*

1261.82
3+00

*

1261.90
0+14

*

1262.00
1254.74 W
1254.74 E

*

1262.00
1257.36 E

*

1262.00
2+01

*

1262.30
0+90

*

1262.36
0+24

*

1262.50
3+00

*

1262.52
1256.48 E
1249.11 W
1247.97 N
1247.90 S

*

1262.70
1258.03 W
1257.93 E

*

1262.76
3+14

*

1262.80
1257.90 W
1257.90 E

*

1262.85
0+23

*
1263.25
3+25 E
3+26 S

*

1263.60
0+24

*

1263.60
1258.25 E

*

1263.70
1256.50 W
1256.50 E

*

1263.70
1258.91 E

*

1263.78
2+78

*

1263.98

*

1264.34
1+83

*

1264.39
1251.44 N
1251.44 S

* 1264.39
1251.44 W
1251.44 E

*

1264.43
1+10

*

1264.45

*

1264.50
1258.06 W
1258.06 E

*

1264.95
0+14

*

1265.15
1+81

*

1265.18
3+33

*

1265.19
2+99

*

1265.20
1259.80 E

*

1265.26
2+16

*

1265.27
2+25

*

1265.36
2+72

*

1265.46
2+62

*

1265.71
0+25

*

1266.00
1260.80 E

* 1266.50

*

1266.93

*

1267.09

*
1267.28

*

1267.83
0+30

*
1267.84

* 1267.86
0+69

*

1268.15
1262.98 W
1262.98 N

*

1268.23
0+47

*

1271.74
3+74

*

1272.11
1259.68
1259.50
1259.48 E

*

1272.74
1257.75 NW
1257.66 SE

*

1274.43
1+02

*
3+89

*

N.F.
0+82

* N.F.
1262.11 S
1261.98 NE
1261.86 N

*

N.F.
N.F.

*N.F.
N.F.

*

N.F.
N.F.

*

N.F.
N.F.

*

1264.91
1+71

0+77

2+
95

1+
06 1+
39 2+
59

1+
59 2+
63

0+
59

1+
13

2+
02

2+
65

0+
29 1+
41

2+
28

0+
04

0+
65

0+
75

0+
79

3+
44 4+
08

2+
86 3+
71 4+
29

0+
50

*

1252.19
1+21

*

1253.00
1249.60 W
1249.50 S

*

1253.08
1249.01 N
1248.91 W

* 1253.72
0+50

*

1253.84
1+43

*

1254.29
0+04

*

1254.80
1248.80 E
1248.80 W

*

1254.82
0+96

*

1255.48
4+59

*

1255.70
1251.22 W

*

1256.00
1250.89 E
1250.89 W

*

1256.80
1252.65 W

*

1256.90
1+32

*

1258.28
2+91

*

1258.62
2+91

*

1259.00
1254.93 W

*

1259.51
3+00

*

N.F.
1+16

*

N.F.
3+00

*

N.F.
N.F.

*

N.F.
N.F.

*N.F.
N.F.

0+
51

1+
26

2+
83

1+
65

1+95

0+92

0+90

2+
73

1+
81

2+
03

3+
48

1+
68

3+11

2+24

2+50

1+59

0+
81

1+
71

1+
46

2+
10

3+
14

0+
72

1+
78

3+
60

5+
22

0+
96

3+
76

0+
70

2+
93

2+36

1+
32

1+
40

0+40

1+
26

3+
43

2+
26

0+
28

1+
17

1+
94

1+
04

3+
54

3+
69

0+
43

1+77

0+
06

1+
41

1+60

3+
58

2+
86

4+
05

0+
85

0+
90

3+41

0+
38

3+63

3+48

0+07

3+
01

2+
31 1+
40

2+
07

1+
79

0+
18

2+
43

1+17

0+93

1+
99

1+
09

1+42

0+
17

2+
83

3+04

3+
16

0+
61

2+
22

1+
49

2+
41

1+06

2+
91

0+
35

2+
63

0+96

0+
25

1+
33

2+
65

1+
11

2+212+54

0+
98

1+81

2+
71

2+
01

1+
39

3+
90

0+
44

1+
00

1+
93

0+36

2+21

3+
64

3+
12

3+
01

1+
06

2+
80

3+
14

0+64

0+45

1+54

0+
07

0+
58

0+
89

0+
25

1+
09

3+47

1+81

1+
12

0+30

1+29

2+
64

1+
70

1+07

0+
94

2+
80

0+
80

1+16

0+
64

0+
53

3+
47

0+
80

0+
45

2+
75

2+
92

* 1254.01
2+57

*

1254.22
1241.47 N
1241.47 S

*

1254.34
4+09

*

1254.38
3+62

*
1254.50
1249.81 W
1249.71 S

*

1254.56
1+10

*

1255.00
1250.06 W
1250.06 E

*

1255.00
1250.31 N
1250.21 W
1250.21 E

* 1255.51
2+60

*

1255.51
3+54

*1255.99
3+71

*

1256.20
1251.30 W
1251.30 E

*

1256.36
1+55

*

1256.40
1251.32 W
1251.22 S

*

1256.88
3+51

*

1256.88
3+71

*

1256.97
1+05

*

1257.13
1+12

*

1257.20
1252.35 W
1252.25 S

*

1257.60
1252.62 E

*

1257.60
1252.63 N
1252.53 W
1252.53 E

*

1257.67
0+48

*

1257.80
1253.07 W
1252.97 E

*

1257.81
1256.50
1251.71 N
1251.61 E

*

1257.90
1252.81 NW
1252.71 E

*

1258.00
1252.93 E

*

1259.01
3+47

* 1259.40
1254.63 S

*

1259.63
5+50

*

1259.80
1254.99 E

*

1249.73
N.F.

*

1250.10
0+74

*

1250.55
1+07

*

1250.57
1238.11 N
1238.11 S

*

1250.59
3+15

*

1250.64
1+31

*

1250.80
1245.61 W
1245.61 E

*

1250.90
1246.10 E

*

1251.24
3+21

* 1251.57
1+12

*

1252.00
1244.76 W
1244.36 N
1244.36 S

*

1252.37
3+48 S
4+29 E

*

1252.39
1248.00 E
1240.83 W
1239.69 N
1239.62 S

*

1252.42
0+69

*

1252.71
0+16

*

1253.00
1246.09 W
1246.09 E

*

1253.17
4+05

*

1253.18
1+91

*

1253.20
1245.14 W
1244.94 S

*

1253.31
0+94

*

1253.80
1248.80 W
1248.70 N
1248.70 E

*

1254.10
0+41

*

1254.28
1+17

*

1254.40
1247.41 W
1247.41 E

*

1254.83
3+75

*

1255.00
1246.43 W
1246.43 E

*

1255.60
1247.72 W
1247.72 E

*

1255.77
4+34

*

1256.90
4+24

*

1287.87
1+25

*

N.F.
0+91

*

N.F.
1+01

*

N.F.
N.F.

*

N.F.
N.F.

*

N.F.
N.F.

*

N.F.
N.F.

*

N.F.
N.F.

*

N.F.
N.F.

* N.F.
N.F.

*

N.F.
N.F.

*

N.F.
N.F.

*

1+31
N.F.

*

1248.33
1+12

*

1248.54
0+43

*

1248.78
1+69

*
1248.86
3+54

*

1249.70
1245.47 N
1245.37 W

*

1250.00
1245.00 E
1240.74 W
1240.16 S

*

1250.50
1245.74 W
1242.74 N
1242.74 E

*

1250.89
3+87

*
1251.12
4+01

*

1251.54
1242.09 NW
1241.90 S

*

1251.70
1242.51 N
1242.47 SE

*

1251.70
1247.14 W
1247.14 E

*

1251.90
2+37

*

1251.91
3+88

*
1252.50
1244.77 N
1244.77 S

*
1252.53
3+08

*

1253.16
2+06

*

1253.40
1248.53 E

*

1253.81
0+39

*

1253.87
3+92

*

1253.92
0+81

*1254.19
1244.03 N
1243.99 S

*
1254.26
1246.50
N.F.
N.F.

*

1255.01
1+31

*

1255.61
3+16

*

1255.80
1248.16 N
1248.38 S

*

N.F.
N.F.

*

N.F.
N.F.

* 1246.80
1241.90 W
1237.37 N
1237.37 S

*

1246.98
3+55

*

1247.65
1237.89 NW
1237.85 S

*
1248.17
2+80

*

1248.40
0+89

*

1248.41
3+93

*

1248.53
1238.59 W
1238.56 SE

*

1249.40
1243.76 W
1243.76 E

*

1249.61
2+85

*

1249.67

*

1249.67
1237.80

*
1249.89
1240.95 N
1240.80 E

*

1251.19
0+54

*
1251.31
1+35 *

1252.29
1+38

*
N.F.
N.F.

*

1250.12
1+89

*

1251.05
2+27

*

1251.13
5+30

*

1251.70
1240.06 W
1240.06 E

*

1251.74
1+84

*

1252.34
1+22

*

N.F.
N.F.

*

N.F.
N.F.

*

N.F.
N.F.

*

1245.28
0+45

*

1245.30
1232.90 W
1232.90 E

*

1245.40
1232.60 W
1232.60 E

*

1246.86
0+24

*

1244.58
0+31

*

1245.60
1233.01 SW
1233.01 E

*

1245.60
1233.01 W
1233.01 NE

*

1245.64
2+23

*

1246.60
1234.23 N
1233.82 W
1233.82 E

*

1246.64
0+33

*

1247.00
1235.15 N
1235.05 W
1235.05 E

*

1247.00
1235.33 W
1235.33 E

*

1247.02
0+06

*

1247.35
4+00

*

1248.67
5+92

*
1249.30
1237.51*

1249.35
0+65

*

1249.60
1236.76 N
1236.26 S

*1249.64 *

1249.64

*

1249.73

*

1250.32
0+71

*

1251.60
1243.95 N
1239.47 W
1238.67 E

*1269.43 *

N.F.
N.F.

*

1260.90
1253.99 W
1253.79 N
1253.79 S

*

1261.50
1254.68 W
1254.48 S

*

1261.73
1+65

*

1264.40
1258.63 NE
1258.63 S

* 1264.59
0+78

*

1266.24
1262.02 SW

*

1267.82
1+01

*

1267.99
3+57

*

N.F.
1259.43 SW

*

N.F.
1263.19 SW

4+08
0+10

3+47

3+27
0+76

1+03

2+26

2+77

1+
33

1+59

0+32

C.O . T AP

0+
81

*

1254.00
1242.51 W
1242.51 E

*

1254.76
5+19

*

1255.41
3+90

*

1256.20
1250.20 N
1248.52 W
1248.32 E

*

1256.49
2+00

*

1257.83
2+59

*

1258.10
1251.18 W
1250.98 S

*

1259.23
1+30

*

1259.60
1253.22 N
1253.02 W

*

1259.70
1252.61 W
1252.61 E
1252.41 S

*

1260.88
2+57

*

1261.71
2+16

0+
74

0+
68

1+
14

0+37

1+17

0+
64

0+
55

3+
42

0+
66

0+
63

*

1255.00
1248.83 N
1248.83 W
1248.83 E

*

1259.42
1252.69 N
1246.20 W
1246.20 E

*

1259.94
3+44

*

1261.96
0+88

*

1263.17
3+29

*

1263.87
1+75

*

1264.18
1249.47 NW
1249.09 S

*1264.52
N.F.

*

1264.88
2+44*

1265.75
0+29*

1265.94
0+38

*

1266.00
1263.64 W
1263.64 E

*

1266.07
1+97

*

1266.38
2+27

*

1267.64
1+91

*

1268.28
1256.49 W
1256.39 E

*

1268.61
4+38

*

1268.95
0+81

*

1269.19
1258.01 N
1257.60 W
1257.58 E

*

1269.45
1263.64 W
1263.64 E

*

1269.62
0+77

*

1272.52
1257.09 W
1257.08 E

*

1274.39
2+47

*

1274.61
0+06 SE
0+15 E

*

N.F.
N.F.

*

N.F.
N.F.

*

N.F.
N.F.

*

N.F.
N.F.

0+46

0+
15

1+
02

1+
08

*

1258.30
1244.22 NW
1244.22 E

*

1259.57
3+39

*

1260.11
3+97

*

1260.34
2+48

*

N.F.
N.F.

*

N.F.
N.F.

*

1252.36
3+89

*

1252.64
1+59

*

1252.70
0+38 *

1253.20
1246.82 W
1246.82 E

*

1253.72
2+40

*

1254.09
1+08

*

1254.90
1249.44 E

*

1256.21
3+47

*

N.F.
N.F.

*

N.F.
N.F.

0+
84

0+
59

0+
55

0+
82

*

1245.30
1232.40 NW
1232.40 SW
1232.40 E

* 1245.65
1239.40 N
1239.40 S

*

1247.04
0+43

*

1247.04
1237.32 N
1237.32 SE

*

1247.14
2+01

* 1249.65
1241.48 N
1241.48 S

*

1252.04
4+01

* N.F.
1243.50 N
1243.50 S

*

N.F.
3+99

2+64

1+24

2+
88

2+
24

0+
90

3+
05

1+86

0+69

1+27

1+86

2+38

3+17
3+44

4+51

5+25

5+81

0+73

1+30

2+02

2+40

3+64

4+204+93
5+19

1+
42

0+19

0+99

0+70
0+56

1+75

*

1253.40
1248.11 W
N.F. N
1248.01 S2+06

*

1251.50
1246.95 E
1246.85 S

*1252.42
0+11 *

N.F.
N.F.

*

1253.52
1+52

*

1251.60
1247.16 N
1247.04 W

*

1252.14
0+23

1+28
1+12

0+42
0+25

1+65

*

1252.73

*

1252.82

*1254.44

*

1254.03

*

1254.09

*

1257.40
1252.07 E
1252.07 W

0+
08

0+
67

12
'' P
VC

12'' P V C

12
'' P
V C

8'' 
V C
P

8'' 
VC
P

12''V CP

10
'' V
CP

10
'' V
CP

8'' V CP

8'' 
VC
P

8'' V CP

8''
T Y
PU
N K

8''
TY
PU
NK

4'' T YP  U NK

8''
TY
PU
NK

8'' T YP  U NK

8'' T YP  U NK

8'' T YP  U NK

8'' T YP  U NK8'' T YP  U NK

8'' T YP  U NK

8'' 
TY
P U
NK

10''V CP

8'' T YP  U NK

6'' 
P V
C

8'' 
P V
C

8'' T YP  U NK

8'' T YP  U NK

8''
TY
PU
NK

8'' 
PV
C

8'' 
PV
C

8' '
TY
P U
N K

8'' V CP

8'' T YP  U NK

8'' T YP  U NK

8'' P V C

8'' P V C

10'' V CP
10'' V CP 10'' V CP

8''T YP U NK

12
''D
IP

10'' V CP

8'' 
VC
P

12'' V CP

8'' 
TY
P U
NK

8'' V CP

8'' T YP  U NK

8'' 
VC
P

6''
P V
C

8''T YP U NK

8''T YP U NK

10'' V CP

6'' P V C (P RIV AT E)

18
'' V
CP

18'' VCP

18
'' V
CP

18
'' V
CP

18
'' V
CP

16'' V CP

8'' T YP  U NK

8'' 
TY
P U
NK

8'' T YP  U NK

10'' T YP  U NK

8'' 
TY
P U
NK
 (P
RI
V A
T E
)

8'' T YP  U NK

16
'' V
CP

8'' P V C

10
'' V
CP

8'' PVC

8'' T YP  U NK

8'' V CP

8'' VCP

Ø

Ø15 '

Ø

Ø

15
 '

Ø

Ø

12
 '

Ø

Ø15 '

Ø

Ø

11
 '

Ø

Ø

11
 '

Ø

Ø

10
 '

Ø

Ø

10
 '

Ø

Ø15 '

Ø

Ø

10
 '

Ø

Ø

6 '

Ø

Ø

9 '

Ø

Ø

12
 '

Ø

Ø

8 '

Ø

Ø9 '

Ø

Ø

14
 '

Ø

Ø

8 '

Ø

Ø26 '

Ø

Ø6 '

Ø

Ø10 '

Ø

Ø13 '

Ø

Ø

8 '

Ø

Ø

9 '

Ø

Ø7 '

Detail A

See
 Detail
 A

Detail B

See
 Detail
 B

Detail C See
 Detail
 C

Detail D

See
 Detail
 D

Detail E

See
 Detail
 E

See
 Detail
 A

!(Ó

!'

!(Ó

!(Ó
!(Ó

!(Ó

!(Ó

!(Ó

!(Ó

!(Ó

!(Ó

!(Ó

!(Ó

!(Ó

!(Ó

!(Ó
!(Ó

!(Ó
!(Ó

!(Ó

!(Ó
!(Ó

?'

!(Ó

!(Ó

!(Ó
!(Ó

!(Ó

!(Ó

!(Ó
!'!HMW(

!(Ó

!(Ó

!(Ó

!HMW(

!(Ó

!(Ó

!(Ó

!(Ó

?'

!(Ó

!(Ó

!(Ó
!(Ó "D&F)

%VRA,

!(Ó
!(Ó

!(Ó

!(Ó !(Ó

!(Ó

!(Ó &

!(Ó

&

!(Ó
!(Ó
!(Ó!(Ó!(Ó

!(Ó!(Ó &

!(Ó

!(Ó

!(Ó

!(Ó!(Ó
!(Ó

&

&

%VRA,
!(Ó

!(Ó

!(Ó

!'

!(Ó

!(Ó
!(Ó

!(Ó

!(Ó
!(Ó

!(Ó!'

!(Ó

!(Ó

!(Ó

?'

!(Ó

!(Ó

!(Ó

!(Ó

!(Ó
!(Ó

!'

!(Ó
!(Ó

!(Ó
!(Ó!HMW(

!(Ó

!(Ó

!(Ó
!(Ó!(Ó

!(Ó!(Ó

!(Ó

!(Ó

!(Ó

!(Ó

!'

!(Ó

!(Ó!(Ó

!(Ó

?'

&

!(Ó

!(Ó
!(Ó
!(Ó
!(Ó

&
&

&
&

!(Ó

!(Ó!HMW(

!(Ó

!(Ó

!(Ó

48+16 W V

6+
88
 

WV

48+31

33+40
W V

3+32
W V

19
+3
7

WV

0+19
W V

12
+9
5

WV

5+
90 WV

0+38
W V

WV

0+01
W V

3+30
RED

3+42
W V

 W V

13
+2
8

WV
13
+2
5

WV

W V

W V

26+18
W V

6+
10

0+06W V

29+01

29+10

13
+0
2 

WV

20+79 
W V

20+83 
W V

51+10 
W V51+05 
W MH 151+01 
W V

0+
16
 

WV

38+51 FH38+46 
W V

38+57 W V
38+52 W V

9+
36
 

WV

41+57W V

33+05

38+51 W MH 1

38+49 H V

5+
99

 W
V

6+20
  H V

30+01
W V

0+
02 WV

0+
22 WV

40+23 
W V

40+17 
W V

40+25 
FD
40+11 
ARV40+25 

FD
40+11 
ARV

0+
35

 W
V26+41

 W V

26+46
 W V

26
+2
4

WV26+28
W V

0+
18 WV

0+
51 WV

0+
29
 

WV

0+
40
 

0+
34

 W
V

0+
37
 WVWV

6+
16
 FH

6+
51
 W
V

6+
32
 W
V

6+
42
 W
V

0+
28 W V

3+00W V

WV1+
66

5+
76

WV

5+
77

  F
V 5+
63

WV

51+35
ARV
51+36
  W V

33+85
 W V

37+24 W V

6+
29
 H
V 41+57W V11+73

FV
11+69
FV
11+67
FV

W V 15
+4
3

WV32+12 

32+25
H V 32+26    FH

W V31+65 

29+02 W V

20
+1
3 

W V

8" 
D.
I.P
.

5+
79
 

WV 32+28
W V

W V

26+64
W V 39+97

48+26 H V
48+31 FH

48+16 W V

9+
66 36+91

W V W
V

24
+9
5

25
+0
3

WV

WV

24
+9
9

WM
H

8" 
C.
I.P
.

20
" D
.I.P
.

16
" W
L

25
+8
3

WV

26+91
W V

26+85
W V

26+85

26+79
W V

W V

15+14 FV
15+06
W V

15+17 W V
15+22
W V

FH25
+0
3

25
+0
1

  H
V

12" A.C.P.
36" D.I.P.20" D.I.P.

24
+8
4

 W
V

24
+8
8

 W
V

24
+9
2

 W
V

7+11 W V
7+17 W V
7+24 W V
7+31 W V
7+38 W V

0+
79
 

WV

0+
82
 

WV
0+
82
 

WV

0+
84
 W
MH
2

31+65 

15
+4
3

32+25 H V

WV

32+26 FH
32+12 W V

29+02 

W V
50+99 

DNBA

DNBA

DNBA

DNBA

DNB A

DNBA

DNBA

DNBA

,

,
,

,

,

,

,

,

,

,

,

,
,

,

,

,

,

,

,

,

,

,

,

, ,,,

,

,

,

,,, ,

,

,

"LLEW)

"LLEW)

"LLEW)

"D&F)

!TPC(

!HMW(

!HMW(
!HMW(

!HMW(

!HMW(

!HMW(

!HMW(

!HMW(

!HMW(

%VRA,

%VRA,

%VRA,

%VRA,

%VRA,
%VRA,

%VRA,

%VRA,

%VRA,

%VRA,

%VRA,

%VRA,

%VRA,

%VRA,

%VRA,

%VRA,

%VRA, %VRA,

%VRA,

&

&

&
&

&

&

&

&

&

&

&

&

&

&

&

&

&

&

&

&

& &

&

&

&

& &

&

&
&

&

&

&

&

&

&

&

&

&

&

&
&

&

&

&&

&
&

&

&

&

& &

&

&

&

&

&

&
&

&

&

&

&

&

&

&

&

&

&

&

&&

&

&

&

&

&

&

&
&

&

&

&

&

&

&

&

&

&

&

&

&

& &

&

&

&

& &

&

&

&

&

&

&
&&

& &

&

&

&

&

&

?'

?'

?'

?'

?'

?'

?'

?'

?'

?'

?'

!

É

!

É

!

É

!

É

×þ

×þ

×þ

×þ

×þ
×þ ×þ

×þ
×þ

×þ

×þ×þ

×þ
×þ

×þ

×þ ×þ

×þ

×þ

×þ

×þ×þ

×þ

×þ

×þ

×þ
×þ

×þ

×þ

×þ

×þ

×þ

×þ

×þ

×þ

×þ

×þ

×þ

×þ

×þ

×þ

×þ

×þ

×þ

×þ

×þ×þ

×þ

×þ

×þ

×þ

×þ

×þ

×þ

×þ

×þ

×þ

×þ

×þ

×þ

×þ

×þ
×þ

×þ

×þ

×þ

×þ

×þ

×þ

×þ×þ

×þ

×þ

!(Ó
!(Ó

!(Ó

!(Ó

!(Ó

!(Ó

!(Ó

!(Ó

!(Ó

!(Ó

!(Ó

!(Ó

!(Ó
!(Ó

!(Ó

!(Ó

!(Ó
!(Ó

!(Ó

!(Ó

!(Ó

!(Ó

!(Ó

!(Ó

!(Ó

!(Ó

!(Ó

!(Ó

!(Ó

!(Ó

!(Ó

!(Ó

!(Ó

!(Ó

!(Ó

!(Ó

!(Ó

!(Ó

!(Ó

!(Ó

!(Ó

!(Ó
!(Ó

!(Ó

!(Ó!(Ó!(Ó

!(Ó

!(Ó

!(Ó

!(Ó

!(Ó

!(Ó

!(Ó

!(Ó

!(Ó

!(Ó

!(Ó

!(Ó

!(Ó

!(Ó

!(Ó

!(Ó

!(Ó

!(Ó

!(Ó

!(Ó

!(Ó

!(Ó

!(Ó

!(Ó

!(Ó

!(Ó

!(Ó

!(Ó

!(Ó!(Ó!(Ó

!(Ó

!(Ó

!(Ó

!(Ó!(Ó

!(Ó

!(Ó!(Ó

!(Ó

!(Ó

!(Ó
!(Ó

!(Ó !(Ó

!(Ó !(Ó
!(Ó!(Ó

!(Ó

!(Ó!(Ó

!(Ó

!(Ó!(Ó

!(Ó

!(Ó

!(Ó

!(Ó

!(Ó

!(Ó!(Ó!(Ó

!(Ó

!(Ó

!(Ó

!(Ó

!(Ó

!(Ó

!(Ó

!(Ó

!(Ó!(Ó

!(Ó

!(Ó

!(Ó

!(Ó

!(Ó

!(Ó

!(Ó

!(Ó

!(Ó
!(Ó!(Ó

!(Ó
!(Ó

!(Ó

!(Ó
!(Ó

!(Ó

!(Ó
!(Ó

!(Ó

!(Ó

!(Ó

!(Ó

!(Ó

!(Ó

!(Ó

!(Ó!(Ó

!(Ó

!(Ó

!(Ó
!(Ó

!(Ó

!(Ó !(Ó
!(Ó!(Ó

!(Ó

!(Ó

!(Ó

!(Ó!(Ó

!(Ó

!(Ó!(Ó

!(Ó

!(Ó

!(Ó
!(Ó

!(Ó !(Ó

!(Ó

!(Ó!(Ó

!(Ó

!(Ó

!(Ó

!(Ó

!(Ó

!(Ó

!(Ó

!(Ó

!(Ó
!(Ó!(Ó

!(Ó

!(Ó

!(Ó!(Ó
!(Ó!(Ó!(Ó!(Ó

!(Ó

!(Ó!(Ó

!(Ó

!(Ó

!(Ó

!(Ó

!(Ó

!(Ó!(Ó

!(Ó!(Ó
!(Ó

!(Ó!(Ó!(Ó

!(Ó

!(Ó

!(Ó

!(Ó

!(Ó

!(Ó!(Ó

!(Ó

!(Ó

!(Ó

!(Ó

!(Ó

!(Ó

!(Ó

!(Ó

!(Ó

!(Ó

!(Ó!(Ó

!(Ó!(Ó

!(Ó

!(Ó!(Ó!(Ó!(Ó

!(Ó

!(Ó

!(Ó

!(Ó !(Ó

!(Ó

!(Ó

!(Ó

!(Ó

!(Ó!(Ó!(Ó

!(Ó

!(Ó !(Ó

!(Ó!(Ó

!(Ó

!(Ó

!(Ó

!(Ó

!(Ó

!(Ó

!(Ó

!(Ó

!(Ó!(Ó

!(Ó

!(Ó

!(Ó

!(Ó

!(Ó

!(Ó

!(Ó

!(Ó

!(Ó

!(Ó

!(Ó

!(Ó

!(Ó

!(Ó

!(Ó!(Ó

!(Ó

!(Ó

!(Ó

!(Ó!(Ó!(Ó

!(Ó

!(Ó

!(Ó

!(Ó

!(Ó

!(Ó!(Ó

!(Ó

!(Ó

!(Ó

!(Ó!(Ó

!(Ó

!(Ó

!(Ó

!(Ó

!(Ó

!(Ó

!(Ó

!(Ó

!(Ó !(Ó!(Ó

!(Ó

!(Ó !(Ó

!(Ó!(Ó

!(Ó

!(Ó

!(Ó

!(Ó

!(Ó

!(Ó

!(Ó

!(Ó

!(Ó
!(Ó

!(Ó

!(Ó

!(Ó
!(Ó

!(Ó

!(Ó

!(Ó

!(Ó

!(Ó

!(Ó

!(Ó

!(Ó

!(Ó

!(Ó

!(Ó

!(Ó

!(Ó

!(Ó

!(Ó

!(Ó

!(Ó

!(Ó

!(Ó

!(Ó

!(Ó

!(Ó !(Ó

!(Ó

!(Ó !(Ó

!(Ó

!(Ó

!(Ó

!(Ó

!(Ó

!(Ó

!(Ó

!(Ó!(Ó!(Ó!(Ó!(Ó

!(Ó

!(Ó

!(Ó

!(Ó!(Ó
!(Ó

!(Ó!(Ó

!(Ó

!(Ó

!(Ó!(Ó

!(Ó

!(Ó

!(Ó

!(Ó

!(Ó

!(Ó

!(Ó

!(Ó

!(Ó

!(Ó
!(Ó

!(Ó
!(Ó!(Ó

!(Ó

!(Ó
!(Ó

!(Ó

!(Ó

!(Ó

!(Ó

!(Ó

!(Ó

!(Ó

!(Ó

!(Ó

!(Ó

!(Ó

!(Ó

!(Ó !(Ó

!(Ó

!(Ó

!(Ó!(Ó

!(Ó!(Ó!(Ó

17
+4
6 W
V

1+85 W M1+84 W M1+82 W M1+80 W M1+78 W M1+77 W M

16
+5
4 W
M

16
+4
0 F
H

35+37 W M

9+
85
 W
M

9+
85
 W
M

6+
48
 W
M

6+
52
 W
M

26+68
 W V

7+
75
 W
M

7+
77
 W
M

7+
73
 W
M

9+57 W V

0+
16
 W
V

0+
48
 W
V

3+65 FH

19+81 W V

10+64 
W V

0+12 W V

9+
77
 W
V

0+18 W V

2+31 W V

0+
15
 W
V

0+
11
 W
V

25+71 FH 0+
26

 W
V

0+
01
 W
V

20+11 W V

2+
30
 W
M

3+
51
 W
M

2+
65
 FH

0+
75
 W
M

6+
10
 W
V

10
+6
3 W
V

10
+7
5 W
V

19
+3
5 W
V

2+82 FH

25+75 W V

2+61 W V2+60 W M

16+
64 W
V

12
+2
3 A
RV

12
+2
6 W
V

6+
74
 FH

26+57 W M
26+41 W M

28+57 W M

30+78 W V

3+
22
 W
V

26
+7
2 F
H

28+40 W M

8+60 W M8+61 W M8+62 W M8+63 W M8+64 W M8+65 W M

0+
79
 W
M

4+37 W M

4+
23
 W
V

50+89 W V

0+
97
 W
M

10
+8
3 W
M

7+
05
 

WV

16
+4
1 W
M

14
+9
3 W
M

15
+3
6 W
M

15
+7
2 W
M

2+
43
 FH 2+
77
 W
V

7+
52
 W
M

7+
46
 W
M

8+
06
 W
M

8+
83
 W
M

8+
57
 W
M

39+73 W M

1+
01
 

WM 1+
19
 W
V

0+
55
 W
M

8+
27
 W
M

2+82 H V

0+
99
 FV

1+
06
 FV

0+
48
 H
V6+03 FV

3+66 H V

6+
92
 H
V

9+
02
 FV

31+08 W M31+10 W M31+12 W M

10+85 W M

9+18 W M

10
+3
0 W
M

10
+3
1 W
M

16
+8
9 W
M

16
+9
1 W
M

19
+3
0 W
M

19
+3
3 W
M

0+54W V

8+
94
 W
M

26
+0
3 W
V

25+68 H V

26
+7
2 H
V

27+31 W M

0+
81
 FV

8+67 FV

12
+0
9 F
H

12
+0
8 H
V

32+77 W V

0+
78
 W
M

0+
88
 W
M

0+
99
 W
M

0+
40

 W
M0+
70
 

W M1+
26
 W
M

1+
35
 W
M

1+79 
 W M

2+18 W M
2+57 W M

2+66 W M
3+04 W M

2+09 W M 0+
41
 W
M

1+
24
 

 W
M

0+
68
 W
M

0+
41
 

 W
M

1+
51
 W
M

1+
27
 W
M

0+
80
 W
M

0+
40
 

 W
M

3+03 W V

0+
88
 W
M

1+
22
 

WM

29+94 
W V12

+6
4 

H V

9+
64
 FH

9+
63
 H
V

9+
42
 FV

9+
51
 W
V

18
+6
9 F
V

9+
45
 LW
M

9+
24
 W
M

9+51 W V9+64 FH9+68 H V

3+46 W M3+14 W M

3+52 BO

10
+9
3 A
RV

7+
48
 W
M

11
+0
5 A
RV

11
+0
3 W
MH

7+
40
 W
M

7+
61
 W
M

12
+0
2 W
M

12
+0
4 W
M

6+
89
 W
M

3+
49
 W
M

3+
50
 W
M

1+
79
 FV

20
+6
8 W
M

2+
10
 FV

17
+4
4 W
M

18
+9
6 F
H

18
+9
8 H
V

24
+3
1 W
M

22
+7
2 W
M

20
+9
0 F
V

19
+5
2 F
V

0+31
W V

24+72 
ARV

16
+2
7 H
V

16
+9
5 F
V

0+
59
 W
M

0+
72
 W
V

52+42 
ARV

18
+7
0

 W
M

18
+0
8 W
M 52+08 

W V

18
+5
4

FV

0+19 W V

52+23 W M

0+14 W V

*
12+38

*

13+30 W

*

34+07 N
13+11 W
0+00 N

*

13+37

3+
36
 W
M 32+75 ARV

5+
10
 FV

12
+5
1 W
V

12
+3
1 W
V

26+11 W M
25+96 BO

*
0+13

*
26+55 N
0+00 NW
0+00 E
0+00 W

*
25+76

*

13+28 N
19+50 W

*

22+42 W
0+00 N

*

8+53 W
0+00 N

*

0+00 N

*

0+79

*

0+89

*

0+89

*18+41

*
19+21

*
19+31*
19+53

*

20+15

*

51+44 N
19+34 E
0+00 E

*

7+05

*

7+10

*

9+63

*

0+00 N
0+00 W
0+00 E

*

0+79

* 52+28* 52+38* 52+49* 52+62
* 52+79
* 52+87
* 52+99

0+
89
 FH

0+
89
 H
V

*

48+15 N
19+30 W
0+00 E

18
+9
9 W
V

46+95 
W M

*

43+18 N
0+00 E
0+00 W

0+
71
 W
V

*

41+52 N
0+00 E
0+00 W

0+
46
 W
M

0+
48
 W
M

37+20 W M
37+06 W M

36+65 W M

35+59 W M

37+02 FH

35+10 W M
34+88 W M

34+49 W M

*33+20 N
13+10 W

*

0+76

*

1+12

*

1+27

*

2+68 NW

2+79 FH2+79 H V

*

3+57

1+31 W M

2+
23
 FH

2+
22
 H
V 

0+
72
 W
M

*

0+22
0+10 W V*

2+70

1+29 W V

3+
74
 W
M

0+62 FH0+58 H V10
+2
5 W
M

8+
17
 W
M

6+
97
 W
M

7+
00
 W
M

10
+2
5 F
H

14
+1
9 W
M

12
+0
6 W
M

17
+1
8 W
M

17
+9
2 W
M

*

26+52 N
13+10 W*

13+75

*

13+73

*

14+03

*

14+05
26+92 W V

13
+4
0 W
V

27+39 W M

18
+6
9 W
M

19
+4
0 W
M

20
+0
4 W
M

20
+8
8 W
M

21
+6
8 W
M

16
+4
6 W
M

*

16+52

*

16+51

*

16+27

*

16+23

23
+2
0 W
M

23
+8
0 W
M

24
+6
8 W
M

25
+3
3 W
M

22
+3
1 W
M

8+
25
 W
M

8+
81
 W
M

25
+4
2 W
V

28+12 W V

4+
49
 W
M

4+
33
 W
M

5+
99
 W
M

6+
59
 W
M

6+
61
 W
M

7+
48
 W
M

5+
96
 W
M

5+
08
 W
M

5+
02
 W
M

9+
57
 W
M

10
+1
1 W
V

*

29+25 N
22+22 W

14
+9
8 W
M

*

31+85 N
15+83 W
0+00 W

34+49 W M

36+26 W M

35+58 W M

37+90 W M

25
+9
2 W
V

25
+7
1 H
V

25
+6
9 F
H

25
+6
1 W
M

7+
06
 W
V

6+
79
 W
V

6+
75
 W
V

*

7+13 W

48+71 LW M

48+35 H V
48+25 FH

2+
89
 W
M

1+
96
 W
M

9+13 FV

0+
49
 W
M

0+
95
 W
M

0+
52
 W
M

0+
98
 W
M

1+
41
 W
M

1+
44
 W
M

1+
03
 W
M

10+76 FH

*

9+92 N
0+00 E

0+
17
 W
V

0+
55
 W
M

1+
20
 W
M

*

0+00 E

*

9+64*

9+69

10+76 H V
10+80 W V

4+
15
 R
ED

4+
14
 W
M

4+
12
 W
M

4+
99
 W
M

8+
22
 W
M

8+
56
 W
M

8+
59
 W
M

5+
36
 W
M

31+53 H V31+53 FH

*

9+42

*
30+72 N
6+37 E

13
+6
1 W
M

13
+2
8 W
M

16
+7
5 W
M

17
+0
7 W
M

14
+9
3 W
M

20+45 FH20+45 H V

*

20+06 N
12+90 E

16
+4
9 W
M

15
+7
8 W
M

18
+7
6 W
V

18
+7
4 F
H

18
+7
4 H
V

17
+7
6 W
M

18
+3
8

FV

14
+2
6 W
M

17
+8
2 W
M

17
+8
5 W
M

13
+6
6 F
V

14
+2
6 W
M

17
+5
4 W
M

16
+6
2 W
M

16
+0
0 W
M

15
+2
5 W
M

17
+6
4 F
V

16
+8
2 F
V

15
+9
5 W
M

13
+9
8 F
V

13
+9
0 F
V

18
+5
7  
WV

17
+1
1 W
M

15
+1
7 W
M

12
+9
6 W
V

13
+4
0 W
M

13
+3
6 W
M

14
+7
6 W
M

17+29 FH17+27 H V

*
16+86

*17+12

*

17+39

*17+50

*17+61

*17+72

*

18+29

11
+6
9 W
M

9+
27
 W
M

8+
60
 W
M

12
+6
6 W
V

10
+3
8 W
M

11
+9
2 F
V

11
+8
7 W
M

8+
65
 W
M

10
+2
9 W
M

9+
78
 W
M

9+
92
 W
M

9+
95
 W
M

*

16+13

*16+43

*16+51

10
+8
1 W
M

10
+8
6 F
V

8+
26
 W
M

6+
89
 W
M

7+
74
 W
M

7+
42
 FV

*

27+43 N
6+33 E

1+
07
 W
M

5+
11
 W
M

4+
43
 W
M

2+
48
 W
M

2+
89
 W
M

4+
00
 W
M

0+
64
 W
V

4+76 FV5+12 W V

6+30 W M6+30 W M

3+60 H V
3+59 FH

1+
11
 W
V2+37 W V 6+76 W V

6+93 W V

*

8+36 N
0+00 E

6+11 FH

*

6+64 N
0+00 E
0+00 W

*

2+22

*

3+39

*

5+17

5+91 W M5+76 FV
5+52 FV
5+29 W M

3+81 FV3+69 W V

0+
07
 W
V

4+17 W M

4+82 W V

2+94 W V
3+12 FV
2+94 W V

*

2+94 N
1+13 W

0+
68
 W
M

0+
63
 W
M

0+
65
 W
M

*

0+98

*

0+97

*4+96 N
0+00 E

*

3+32 N
0+00 E
0+00 W 3+60 W M

3+68 H V
3+69 FH

*

0+06

*0+27 *

0+47

*

1+69 N
0+00 E

21
+5
5 W
M

21
+9
7 W
M

23
+6
4 W
M

23
+8
3 W
M

21
+5
7 W
M

20
+3
4 W
M

5+20 W V5+16 W V

*

19+65 W
5+29 N

*

19+54 W

*

19+43 W
0+00 N

17
+0
9 W
M

14
+9
9 W
M

18
+6
0 W
M

0+39 FH
0+44 H V

19
+1
1 

WV

38+33 W M

38+98 W M

39+50 FH39+35 H V

*

14+12

*

13+98

4+
41
 W
M

4+
45
 W
M

3+
28
 W
M

2+
94
 W
M

2+
64
 W
M

2+
30
 W
M

1+
45
 W
M

2+
85
 FV

5+
40
 W
M

3+
42
 W
M

4+
93
 W
M

42+66 FH42+67 H V42+83 W V

0+
54
 W
V1+44 W M

1+
18
 FV

0+
12
 W
V

2+
88
 W
M

1+
55
 W
M

3+
27
 W
M

4+
01
 W
M

5+
22
 FV

4+
44
 W
M

4+
85
 W
M

26+98 FH26+99 H V

*

24+11 N
6+33 E

*

24+02*

24+13*

24+21*

24+45

*

24+58*

24+76
* 25+09

*
25+44

*

25+64
*

25+66
* 25+73

* 6+90

25+90 W V

25+76 W V
25+87 FV

25+73 W V
25+83 W V

*

25+73

4+
67
 W
V

*

0+99*

0+74

*

1+53

8+
40
 W
M

7+
50
 W
M

8+
70
 W
M

8+
70
 W
M

7+
79
 FV

2+
69
 W
M

2+
68
 W
M

*
2+86

*

2+81

3+06 BO2+96 W M
2+75 W V

*15+80

*15+91 *15+99 *16+06

*

15+12

13+83 FH

13+07 H V

6+
19
 W
V

6+
49
 W
V

6+
46
 R
ED

13+72 H V13+82 W V

*

13+70

* 16+74 N
12+89 E

2+
65
 H
V

*

0+71
11+82 W M11+83 W M

6+33 W V
6+40 W V

5+39 W M

5+63 W M
5+44 FV

6+11 W M

3+
78
 FH

3+
79
 H
V

*
6+50 N

*

3+28 W
6+59 N6+

12
 AR
V

*

9+56
5+47 FV

*

10+51

*

10+70

9+
86
 FH

9+
82
 H
V

9+
98
 W
M

6+
81
 W
V

10+11 W V10+15 W V

11
+0
5 W
M

*

6+54 W

*

10+12 N
6+56 W

*

9+60

*

9+81

*

12+46

* 21+07
* 21+25
* 21+39
* 21+51
* 21+66
* 21+78
* 21+90
* 21+99

*

22+19
*

22+30

*

22+45

*
22+64

*
22+79

*
22+92

*
23+05

*
23+19

*
23+29

*
23+38

*
23+48

*
23+62

*
23+73

* 23+81
* 23+91

*

16+87
*

17+06
*

17+19

*

17+31
*

17+39

*

17+49
*

17+57

*
17+67

*

17+77
*

17+90
*

18+03*
18+19*
18+35

* 18+67* 18+82* 18+95
* 19+09
* 19+21
* 19+33
* 19+45
* 19+58
* 19+67
* 19+76

*

20+23

*

20+62

*
20+89

*

20+81 N
13+04 W

*

0+01

*

1+49
*

1+59
*

1+69

*

1+79

*
1+89

*

1+99

*
2+09

*

2+19

*
2+25

*

2+33 *
16+59 NW
3+25 NE

6+68 W M

4+57 W M
4+37 W M

3+64 W M
3+47 W M

*

34+51 N
0+00 W

*

33+16 N
0+00 E
0+00 NE

0+
50
 W
V

0+
59
 W
M

34+32 W V34+17 FH34+16 H V

3+
10
 W
M

3+
34
 W
V

3+
33
 FH

3+
35
 H
V

3+
36
 W
M

1+
91
 W
M

4+
11
 W
M

*

6+43

10
+3
5 W
M

10
+3
7 W
M

8+
80
 W
M

6+
26
 W
V

6+
55
 W
V

8+
06
 W
M

6+
70
 W
M

0+25 W V

5+
66
 W
M

6+
20
 AR
V

*

6+55 W
0+00 N

4+
24
 W
M

2+
51
 W
M

3+
01
 W
M

4+
25
 W
M*

2+62 N
0+00 E

2+
46
 FV

1+
82
 W
M

1+
54
 W
M

1+50 W M

*

1+79 S

1+58 FH
1+57 H V *

1+44 W

31+59 
W M

1+
49
 W
M

2+
11
 W
M

2+
83
 W
M

3+
73
 W
M

0+
25
 W
V

9+
23
 W
M

8+
95
 W
M

8+
32
 W
M

8+
26
 W
M

7+
42
 W
M

6+
84
 W
M

6+
26
 W
M

5+
40
 W
M

6+
83
 W
M

6+
04
 W
M

3+60 W M

*

15+63 W
3+29 N

14
+1
3 W
M

14
+1
4 W
M

13
+6
6 W
M

12
+8
1 W
M

11
+9
4 W
M

11
+9
6 W
M

11
+3
4 W
M

11
+2
6 W
M

10
+6
6 W
M

10
+4
5 W
M

9+
72
 W
M

9+
87
 W
M

13
+1
5 W
M

1+
35
 W
M

2+
77
 W
M

3+
60
 W
M

2+
25
 W
M

*

2+73 N
0+00 W

0+
82
 W
M

1+44 W M

28+53 W M

28+13 W M

10
+3
1 H
V

10
+2
4 F
H

10
+6
4 W
M

9+
82
 FV

30+81 W M
30+84 W M

*

29+87

*

0+28

12
+6
3 F
H

*

29+82 N
13+01 W

8+
65
 W
M

5+
86
 W
M

*

7+05

*

6+99

0+49 FH
0+45 H V

*

6+46 W
0+00 N

6+
47

WV

3+
76
 FH

3+
81
 W
M

3+
91
 FH

3+
83
 H
V

3+
76
 H
V

2+8
4 AR
V

*

3+37

*

4+14

*

2+35

*

5+97

*

5+89

3+30 W V

6+
87
 W
V

7+
39
 W
V

7+
36
 W
M

6+
99
 H
V

7+
03
 FH

7+
41
 W
M

*

8+21 E
0+00 N

*

9+82 E
7+91 NW
0+00 N

3+52 W M

2+44 W M

1+76 W M1+73 W M
1+72 W M

11
+5
4 W
M

11
+5
2 W
V

0+47 W V
0+72 FH0+66 H V

10
+6
5 W
M

10
+2
8 W
V

2+93 FV

1+30 W M
1+31 W M

1+84 W M

* 32+26 N
0+00 W

32+06 W M

2+
69
 FH

0+
84
 W
M

*

2+97

2+
69
 H
V

*

3+13

2+
26
 W
M

2+
43
 H
V

4+50 W M

4+47 FV

3+84 FH3+83 H V

6+80 W M

*12+87

*

12+71

*

12+72

*13+06

12+58 FH

*13+44 N
6+56 W

*

14+68 W
3+99 S

2+90 FV

1+
00
 W
M

*

30+79 N
0+00 W

7+
78
 W
V*

0+24

*

3+01 S
1+67 W

9+
81
 FH

9+
82
 H
V

2+
72
 FH

2+
69
 H
V

*

3+23 W

26+35 W V *

22+75 W
11+92 N

11+69 W V

22
+3
0 W
V

22
+3
4 H
V

22
+3
4 F
H

18
+3
0 F
H

18
+3
0 H
V

13
+6
2 H
V

13
+6
3 F
H

12
+9
4 W
V

*

15+71 W
0+00 N

*

6+61 W
0+00 S

0+30 W V

6+
27
 H
V

6+
28
 FH 4+
06
 FV

2+
79
 W
V

*

2+81 W
0+00 N *25+76

*
26+27

0+
74
 

FH0+
74

 H
V

23
+9
7 

W M

25+91 BO

25
+7
2 

W M

27
+3
4 F
H

27
+3
4 H
V

27
+2
9 W
M

26+91 ARV

26+67 W V

0+
73
 W
M

0+
41
 W
V

48+54 W V
48+20 W V *

47+86 N
0+00 W

46+96 W M

6+
73
 W
M

7+
09
 W
V

43+01 W M

40+75 W M

41+73 W M
42+18 W M

8+
83
 W
M

*

36+65 N
10+06 E

35+83 W M

34+68 W M
34+36 W M

1+
26
 W
M

0+
52
 W
M

0+
53
 W
M

*

29+20 N
0+00 W

11
+0
9 W
M

11
+1
2 W
M

*

26+51 N
26+21 W

38+71 W M

*

39+77 N
26+22 W

27
+1
9 W
M

27
+1
0 W
V

0+
65
 W
M

0+
81
 W
M

49+07 
W M

*

49+82 N
19+44 E

*
49+78 N
0+00 E

0+
34
 W
M

30+10 W V

30+55 W M

28+69 FH
28+84 H V

32+90 W V

32+26 FH
32+27 H V

33+79 W M
33+82 W V

37+02 H V

39+59 W M

0+
81
 

WV

*

39+83 N
0+00 E
0+00 W
39+09 W M38+81 W M

* 0+66

0+
62
 W
V

0+
71
 W
M

1+
26
 W
M

1+
32
 W
M

0+
45
 H
V

0+
42
 FH

1+
26
 W
M

1+
28
 W
M

1+
06
 W
V

47+96 W V

0+40 W M6+
44
 W
M

0+36 W V

13
+7
4 A
RV

13
+7
4 W
V

*

12+74 W

*

17+51

*

17+65 0+59 H V0+67 FH

12
+3
6 A
RV

11
+9
3 F
H

11
+9
0 F
V

11
+8
4 W
V

11
+7
9 W
V

11
+7
8 W
MH
2

11
+7
4 W
V

3+
52
 FV

*

53+04 N
26+22 W
26+52 S

3+
57
 W
M

3+
55
 W
M

12
+5
6 W
MH
2

12
+5
6 W
V

12
+6
0 W
V

*
50+41 N

25
+9
2 W
V

25
+9
1 R
ED

*

50+81 N

*

53+14 N
0+00 W
0+00 E

1+
23
 W
M

1+
22
 W
M

1+
10
 W
M

1+
24
 W
M

*

19+44 E
46+48 N
0+00 E

9+
51
 W
M

9+
91
 W
M

9+
93
 W
M

7+
04

WM
H 

12
+8
6 W
V

12
+9
5 W
V

*7+35

2+66 FV2+59 W M2+56 W M2+53 W M2+52 W M2+49 W M2+47 W M2+45 W M

2+80 W V2+87 W M2+89 W M2+91 W M

0+
54
 W
V

5+30 FV

6+13 FV
6+06 H V6+06 FH

7+91 FV

*

6+29

*
6+17

0+
40
 W
V

0+
13
 W
V

3+
68
 FV

11+72 W M11+69 W M
2+
69
 W
M

2+
68
 W
M

2+
53
 FV

3+
32
 W
M

3+
38
 FV

9+
05
 FV

*

10+19

10
+1
8 W
V

*

14+78

*

14+82

15+42 W M

*

14+99

*

15+01

*

15+09

*

15+13

*15+16

*

0+00 E

*

6+56 E
44+81 N
0+00 E

6+
31
 W
M

5+
99
 W
V

5+
26
 W
M

5+
25
 W
M

4+
87
 FV

4+
94
 W
M

4+
83
 W
M

4+
01
 W
M

3+
90
 FV

3+
60
 W
M

3+
67
 FV

3+
46
 W
M

2+
82
 W
M

2+
44
 W
M

2+
15
 W
M

1+
84
 W
M

1+
43
 W
M

1+
26
 W
V

1+
25
 FV

1+
13
 W
M

0+
93
 W
M

0+
79
 W
M

0+
49
 W
V

0+47 H V

* 6+68

* 6+62

*

0+47

7+
92
 FV

0+
56
 FH

25
+2
6 W
V

*

0+65

*

6" DIP  BET W EEN
AP H  AND V L

15
+1
8

 W
M

9+
59
 W
M

6+
62

 W
V

7+
05
 FV

6+
65

 W
M

33+43
 W M

9+
30

 W
M

27
+2
1

 W
V

40+21
 W M

52+01 W V

* 0+79

*39+87 W V

1+
14
 W
M

1+
17
 W
M

1+
24
 FV

*

0+71

*

0+14

*

0+82

0+
27
 FV

0+
31
 W
M

0+
34
 W
V

11
+1
2 F
V

11
+0
8 F
V

7+
58
 FV

6+
15
 W
M

6+
14
 W
M

6+
11
 W
M

6+
10
 FV

28+83 FV

10
+3
9

FV

*

10+19

36+81
 FV

10
+2
7 H
V

29+39
 FH
29+38
H V

45+42 W M

5+
83
 W
M

13
+4
3 A
RV

5+
49
 W
M

*

5+93 E

45+21 FH45+28 H V
45+06 W V45+00 W V 45+06 W V *

6+23
* 6+61

6+
80
 W
M

6+
76
 LW
M

6+
33
 W
V

*

44+90 N
7+50 E

25
+4
6 W
V

8'' ACP

16'' DIP
8''ACP

16'' DIP

8''ACP

12
'' D
IP

6'' 
AC
P

6''ACP

12'' DIP
6''ACP

3'' DIP

2'' DIP

4'' DIP

4'' DIP

12'' DIP

12
'' D
IP

8'' ACP

12'' DIP

12''DIP

24
'' D
IP

24
'' D
IP

8'' 
AC
P

8'' CIP

24
'' D
IP

12
'' D
IP

8'' 
DI
P

8'' 
DI
P

6'' 
CI
P

8''
TY
PU
NK

8'' DIP

8'' 
TY
P U
NK

12
'' D
IP

8'' 
DI
P

12
'' D
IP

8'' ACP

6''ACP

4''DIP

12'' ACP 12'' DIP

24''DIP

12'' DIP

24'' DIP

36'' DIP 36'' DIP

6'' ACP

4'' 
DI
P

8'' 
T Y
P  U
NK

6''CIP

8'' 
DI
P

8''ACP

8''
AC
P

6'' CIP

4''ACP

4''
DI
P

4'' 
DI
P

8''
T Y
PU
NK

20
'' D
IP

4'' DIP

6'' CIP

4'' 
DI
P

8'' ACP

6'' 
DI
P

6'' ACP

8'' ACP

6'' ACP

4'' 
DI
P

6'' DIP

12
'' D
IP

6''T YP U NK

8'' ACP

8'' 
AC
P

8'' 
AC
P

6'' ACP

12
''D
I P

8''ACP

6''
PV
C

12''DIP

4'' 
TY
P U
NK

6'' 
CI
P

6''
C I
P

12'' D
IP

12'' DIP

4''DIP

6'' ACP

16
'' T
YP
 U
NK

16
'' T
YP
 U
NK

16
''T
YP
UN
K

20
'' T
YP
 U
NK

8'' 
CI
P

8'' ACP

12'' DIP

36'' DIP

12'' ACP

6'' 
CI
P

4'' ACP4'' ACP

4'' P V C

8'' 
DI
P

6'' 
DI
P

8''DIP

8'' 
TY
P U
NK

4'' 
DI
P

12'' DIP

4'' 
DI
P

4'' 
DI
P

6'' 
DI
P

4'' 
DI
P

16
'' T
YP
 U
NK

20
'' T
YP
 U
NK

8 ''
TY
PU
NK

8'' ACP

8'' ACP

20
''D
IP

4'' DIP

4'' 
DI
P4'' 
DI
P

4'' 
PV
C 
(P
RI
VA
TE
)

4'' DIP  (P RIV AT E)

4'' 
TY
P U
NK

16'' DIP

4'' 
TY
P  U
NK

8'' 
AC
P

4'' ACP 4'' ACP
4''
T Y
PU
NK

4'' 
TY
P U
NK

4''DIP

4''DIP

4'' 
DI
P

4'' 
DI
P

SZ U NK DIP (P RIV AT E)

8'' 
CI
P

8''ACP

4'' DIP

SZ
 U
NK
  D
IP

6'' ACP

6'' DIP

4'' 
DI
P 4'' 
DI
P

8''
AC
P

6'' 
TY
P U
NK

4'' 
DI
P

4'' 
DI
P

12'' DIP

6'' 
AC
P

6'' 
AC
P

6'' DIP

8'' 
T Y
P  U
NK

8'' 
T Y
P  U
NK

6'' ACP 6'' ACP

24
'' D
IP

4'' 
DI
P

4 ''
DI
P

8'' DIP

6'' 
DI
P

6'' 
DI
P

36'' DIP

6'' 
AC
P

8'' ACP8'' ACP

SZ
&T
YP
UN
K (
PR
IVA
TE
)

24
'' D
IP

2'' 
CO
PP

20
'' D
IP

16
'' T
YP
 U
NK

20'' 
DIP

24'' DIP

6'' 
DI
P

12
''D
IP

6'' 
CI
P

12'' DIP

Ø

Ø

15
 '

Ø

Ø

8 '

Ø

Ø

27
 ' Ø

Ø

8 '

Ø

Ø

10
 '

Ø

Ø

14
 '

Ø

Ø

17
 '

Ø

Ø

21
 '

Ø

Ø47 '

Ø

Ø28 '
Ø

Ø18 '

Ø

Ø20 '

Ø

Ø

37
 '

Ø

Ø21 '

Ø

Ø7 '

Ø

Ø34 '

Ø

Ø13 '
Ø

Ø7 '
Ø

Ø33 '

Ø

Ø

17
 '

Ø

Ø17 '

Ø

Ø

17
 '

Ø Ø17 '

Ø

Ø

18
 '

Ø

Ø

17
 '

Ø

Ø21 '

Ø

Ø

28
 '

Ø

Ø

15
 '

Ø

Ø

14
 '

Ø

Ø21 '

Ø

Ø

16
 '

Ø

Ø10 '

Ø

Ø13 '

Ø

Ø

11
 '

Ø

Ø

21
 'Ø

Ø

21
 '

Ø

Ø27 '

Ø

Ø

21
 '

Ø

Ø

21
 '

Ø

Ø

21
 '

Ø

Ø

22
 '

Ø

Ø

22
 '

Ø

Ø

25
 '

Ø

Ø28 '

Ø

Ø22 '

Ø

Ø13 '

Ø

Ø21 '

Ø

Ø

27
 '

Ø

Ø

27
 ' Ø

Ø

12
 '

Ø

Ø

23 '

Ø

Ø14 '

Ø

Ø7 '

Ø

Ø

21
 '

Ø

Ø

18
 '

Ø

Ø

14
 '

H O MEST EADV ILLAGE

(IN
SID
E 
45
" R
CP
)

W AT ER 
SIT E S-179

Q U ART ER SECT IO N MAP

NE 1/4 SEC. 27 T 2N R4E

16
-43

16
-45

15-44

17-44

21
-A

PR
-19

WATER &WATER &
SEWERSEWER

16-4416-44

TH
IS 
DO
CU
ME
NT
 IS
 PR
OV
IDE
D F
OR
 GE
NE
RA
L I
NF
OR
MA
TIO
N P
UR
PO
SE
S O
NL
Y. 
 TH
E C
ITY
 OF
 

SC
OT
TS
DA
LE
 DO
ES
 NO
T W
AR
RA
NT
 IT
S A
CC
UR
AC
Y, 
CO
MP
LE
TE
NE
SS
 OR
 SU
ITA
BIL
ITY
 FO
R A
NY
 

PA
RT
ICU
LA
R P
UR
PO
SE
.  I
T S
HO
UL
D N
OT
 BE
 RE
LIE
D U
PO
N W
ITH
OU
T F
IEL
D V
ER
IFI
CA
TIO
N.

N
O

T
I

C
E

TH
E C

ITY
 O

F S
CO

TT
SD

AL
E

T h e map scale of 1" = 100' is based
on a full size print of 30" x 36"

SCALE: 1" = 100'

0 100 20050

NORTH

•  T H IS IS A CO MP U T ER GENERAT ED DRAW ING. FO R ANY
   REV ISIO NS P LEASE CO NT ACT  T H E CIT Y O F SCO T T SDALE
   GIS DEP ART MENT  AT  (480) 312-7792.
•  T H E SECT IO N LINE BEARING AND DIST ANCES ARE BASED
   O N T H E CIT Y O F SCO T T SDALE GP S SU RV EY O F SEP T EMBER,
   1991. BEARINGS ARE NAD 83 GRID AND DIST ANCES ARE
   FLAT T ENED T O  GRO U ND. W H ERE NO  CO RNER W AS FO U ND
   T H E DIMENSIO NS ARE GIV EN T O  CALCU LAT ED SECT IO N
   CO RNERS AND ARE NO T ED AS 'CALCU LAT ED' O N T H E MAP.

GENERAL NOTES:

CENT ER

INDIAN  SCH O O L  RO AD

O SBO RN  RO AD

V ICINIT Y MAP
NE CO R.

E 1/4 CO R.

68
TH
  S
TR
EE
T

SC
OT
TS
DA
LE
  R
OA
D

N 1/4 CO R. — —  4100 N

— —  3400 N— —

— —

————
68
00
 E 
——

72
00
 E 
——

3629 North  Drinkwater Boulevard
Scottsdale, Arizona 85251

SC OTT SDALE  GE OGRAP HIC
INFOR MATION SYSTE MS

LEGEND:

W ater Air Release V alve %VRA,

Non-potable W ater Air Release V alve %VRA PN,

W ater Blowoff !

É

Sewer Lift Station "SLS)

Sewer Cleanout !

Sewer Manh ole !SS(

Sewer T reatment P lant D

Sewer Main - Force Force

W ater P ressure Reducing V alve !VRPÓ(

W ater P ump "PW)

W ater Main Reducer ?'

W ater Sample Station Tpo

W ater Manh ole !HMW(

Non-P otable W ater Manh ole !PN(

Non-potable W ater V alve !PNÓ(

W ater V alve !(Ó

W ater V ault "TVW)

W ater Main

Non-Scottsdale W ater Main

Sewer Main - Gravity 11 11

W ater Service

Sewer Service

Non-P otable W ater Main NP

Fire Line

Non-Scottsdale Sewer Main 11 11

Fire H y drant ×þ

Pressure

Flow

SITE



Main ID  Asset lengthAddress Start MH Finish MH PipeDate Surveyed Length

MUSEUM SQUARE SEWER

Project Summary

Professional Pipe Services

4940 W Watkins St 

Phoenix, AZ 85043

602.861.3944

EAST-WEST EAST 274.1MARSHALL WEST 274.1VCP7/13/2020

Subtotal 274.1274.11Number of inspections: ft ft

Total 274.1274.1 ft ft

Project Summary Page of1 1Friday, July 24, 2020 8:32 AM



Professional Pipe Services

4940 W Watkins St 

Phoenix, AZ 85043

602.861.3944

Main Inspection with Pipe-Run Graph

100.0 ft

200.0 ft

A
ss

et
 le

ng
th

: 2
74

.1
 ft

;
S

ur
ve

ye
d 

le
ng

th
: 2

74
.1

 ft

EAST At 274.1 ft 
STOP - Inspection stopped

At 274.1 ft 
ACOM - Cleanout Mainline

At 200.9 ft 2/.
TF - Tap Factory

At 156.6 ft 10/.
TF - Tap Factory

At 101.8 ft 10/.
TF - Tap Factory

At 92.5 ft 2/.
TF - Tap Factory

At 71.6 ft 10/.
TF - Tap Factory

At 34.1 ft 2/.
TF - Tap Factory

WEST

At 0.0 ft 
MWL - Water Level

At 0.0 ft 
AMH - Manhole

At 0.0 ft 
START AGAINST FLOW - Start Inspection Against the Flow

Street:Project Name:

MUSEUM SQUARE SEWER
Pipeline segment ref:

EAST-WEST
City:

SCOTTSDALE, AZ

Width: Height:

8
Material:

VCP

Direction:

UPSTREAM

Location code:

Length surveyed:

274.1

MARSHALL

7/13/2020
Start date/time: Weather:

BRIAN N
Surveyed by: Additional info:

Page of1 1Main Inspection with Pipe-Run Friday, July 24, 2020 8:31 AM



EAST-WEST

274.1

7/13/2020
8:07:57 AM

MUSEUM SQUARE SEWER BRIAN N

EAST WEST

Distance Length Code Reversed Clock Pos. Severity Comment

Observations

Pipeline segment
ref: Project Name: Start date/time:

Upstream manhole No: Downstream manhole No:

Surveyed by:Weather:

Additional info:

Total length:

Observation Report with Still Images

Professional Pipe Services

4940 W Watkins St 

Phoenix, AZ 85043

602.861.3944

Depth DS:Depth US: Extra:

0.0 START
AGAINST
FLOW

Yes /

0.0 AMH Yes WEST - START SURVEY/

0.0 MWL Yes /

34.1 TF Yes 2 /

71.6 TF Yes 10 /

92.5 TF Yes 2 /

101.8 TF Yes 10 /

156.6 TF Yes 10 /

200.9 TF Yes 2 /

274.1 ACOM Yes WEST - END SURVEY/

274.1 STOP Yes /

Observations with Still Images Page of1 1Friday, July 24, 2020 8:32 AM







 

 

 

Appendix D – Sewer Calculations 
  



Worksheet for  6" (140 gpm)
Project Description

Manning
FormulaFriction Method

Normal DepthSolve For

Input Data

0.013Roughness Coefficient
ft/ft0.01100Channel Slope
in6.0Diameter
gpm140.00Discharge

Results

in3.1Normal Depth
ft²0.1Flow Area
ft0.8Wetted Perimeter
in1.5Hydraulic Radius
ft0.50Top Width
in3.4Critical Depth
%51.8Percent Full
ft/ft0.00825Critical Slope
ft/s3.04Velocity
ft0.14Velocity Head
ft0.40Specific Energy

1.183Froude Number
gpm284.12Maximum Discharge
gpm264.12Discharge Full
ft/ft0.00309Slope Full

SupercriticalFlow Type

GVF Input Data

in0.0Downstream Depth
ft0.0Length

0Number Of Steps

GVF Output Data

in0.0Upstream Depth
N/AProfile Description

ft0.00Profile Headloss
%0.0Average End Depth Over Rise
%51.8Normal Depth Over Rise
ft/sInfinityDownstream Velocity
ft/sInfinityUpstream Velocity
in3.1Normal Depth
in3.4Critical Depth
ft/ft0.01100Channel Slope
ft/ft0.00825Critical Slope

Page 1 of 127 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA  +1-203-755-1666

4/6/2020

FlowMaster
[10.02.00.01]

Bentley Systems, Inc.  Haestad Methods Solution
Center2020-01-30.fm8



Worksheet for 10" No Pool Backwash (475 gpm)
Project Description

Manning
FormulaFriction Method

Normal DepthSolve For

Input Data

0.013Roughness Coefficient
ft/ft0.00390Channel Slope
in10.0Diameter
gpm475.00Discharge

Results

in6.6Normal Depth
ft²0.4Flow Area
ft1.6Wetted Perimeter
in2.9Hydraulic Radius
ft0.79Top Width
in5.5Critical Depth
%66.0Percent Full
ft/ft0.00683Critical Slope
ft/s2.77Velocity
ft0.12Velocity Head
ft0.67Specific Energy

0.702Froude Number
gpm660.58Maximum Discharge
gpm614.09Discharge Full
ft/ft0.00233Slope Full

SubcriticalFlow Type

GVF Input Data

in0.0Downstream Depth
ft0.0Length

0Number Of Steps

GVF Output Data

in0.0Upstream Depth
N/AProfile Description

ft0.00Profile Headloss
%0.0Average End Depth Over Rise
%0.0Normal Depth Over Rise
ft/s0.00Downstream Velocity
ft/s0.00Upstream Velocity
in6.6Normal Depth
in5.5Critical Depth
ft/ft0.00390Channel Slope
ft/ft0.00683Critical Slope

Page 1 of 127 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA  +1-203-755-1666

7/1/2020

FlowMaster
[10.02.00.01]

Bentley Systems, Inc.  Haestad Methods Solution
Center2020-01-30.fm8



Worksheet for 10" with Pool Backwash (625 gpm)
Project Description

Manning
FormulaFriction Method

Normal DepthSolve For

Input Data

0.013Roughness Coefficient
ft/ft0.00390Channel Slope
in10.0Diameter
gpm625.00Discharge

Results

in8.4Normal Depth
ft²0.5Flow Area
ft1.9Wetted Perimeter
in3.0Hydraulic Radius
ft0.62Top Width
in6.3Critical Depth
%83.7Percent Full
ft/ft0.00760Critical Slope
ft/s2.86Velocity
ft0.13Velocity Head
ft0.82Specific Energy

0.566Froude Number
gpm660.58Maximum Discharge
gpm614.09Discharge Full
ft/ft0.00404Slope Full

SubcriticalFlow Type

GVF Input Data

in0.0Downstream Depth
ft0.0Length

0Number Of Steps

GVF Output Data

in0.0Upstream Depth
N/AProfile Description

ft0.00Profile Headloss
%0.0Average End Depth Over Rise
%0.0Normal Depth Over Rise
ft/s0.00Downstream Velocity
ft/s0.00Upstream Velocity
in8.4Normal Depth
in6.3Critical Depth
ft/ft0.00390Channel Slope
ft/ft0.00760Critical Slope

Page 1 of 127 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA  +1-203-755-1666

7/1/2020

FlowMaster
[10.02.00.01]

Bentley Systems, Inc.  Haestad Methods Solution
Center2020-01-30.fm8



Worksheet for 12" No Pool Backwash (708 gpm)
Project Description

Manning
FormulaFriction Method

Normal DepthSolve For

Input Data

0.013Roughness Coefficient
ft/ft0.00480Channel Slope
in12.0Diameter
gpm708.00Discharge

Results

in7.0Normal Depth
ft²0.5Flow Area
ft1.7Wetted Perimeter
in3.3Hydraulic Radius
ft0.99Top Width
in6.4Critical Depth
%58.1Percent Full
ft/ft0.00633Critical Slope
ft/s3.33Velocity
ft0.17Velocity Head
ft0.75Specific Energy

0.848Froude Number
gpm1,191.70Maximum Discharge
gpm1,107.83Discharge Full
ft/ft0.00196Slope Full

SubcriticalFlow Type

GVF Input Data

in0.0Downstream Depth
ft0.0Length

0Number Of Steps

GVF Output Data

in0.0Upstream Depth
N/AProfile Description

ft0.00Profile Headloss
%0.0Average End Depth Over Rise
%0.0Normal Depth Over Rise
ft/s0.00Downstream Velocity
ft/s0.00Upstream Velocity
in7.0Normal Depth
in6.4Critical Depth
ft/ft0.00480Channel Slope
ft/ft0.00633Critical Slope

Page 1 of 127 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA  +1-203-755-1666

7/1/2020

FlowMaster
[10.02.00.01]

Bentley Systems, Inc.  Haestad Methods Solution
Center2020-01-30.fm8



Worksheet for 12" with Pool Backwash (908 gpm)
Project Description

Manning
FormulaFriction Method

Normal DepthSolve For

Input Data

0.013Roughness Coefficient
ft/ft0.00480Channel Slope
in12.0Diameter
gpm908.00Discharge

Results

in8.3Normal Depth
ft²0.6Flow Area
ft2.0Wetted Perimeter
in3.5Hydraulic Radius
ft0.93Top Width
in7.3Critical Depth
%68.9Percent Full
ft/ft0.00689Critical Slope
ft/s3.51Velocity
ft0.19Velocity Head
ft0.88Specific Energy

0.784Froude Number
gpm1,191.70Maximum Discharge
gpm1,107.83Discharge Full
ft/ft0.00322Slope Full

SubcriticalFlow Type

GVF Input Data

in0.0Downstream Depth
ft0.0Length

0Number Of Steps

GVF Output Data

in0.0Upstream Depth
N/AProfile Description

ft0.00Profile Headloss
%0.0Average End Depth Over Rise
%0.0Normal Depth Over Rise
ft/s0.00Downstream Velocity
ft/s0.00Upstream Velocity
in8.3Normal Depth
in7.3Critical Depth
ft/ft0.00480Channel Slope
ft/ft0.00689Critical Slope

Page 1 of 127 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA  +1-203-755-1666

7/1/2020

FlowMaster
[10.02.00.01]

Bentley Systems, Inc.  Haestad Methods Solution
Center2020-01-30.fm8



 

 

 

Appendix E – Preliminary Utility Plan 
and Demolition Plan 
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on plans. Could be
left as emergency
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where sewer changes to 12"
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phasing plan.

Refer to updated figure version on last two pages of
main report body. Comments and information on this
figure are only applicable if not modified there. LDillon
11/4/2021
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Appendix F – Museum Square 
Preliminary Basis of Design for 

Wastewater 

 

 
 

 

 

 
 



PRELIMINARY BASIS OF DESIGN for WASTEWATER 

MUSEUM SQUARE 
2nd Steet and Marshall Way 

Scottsdale, AZ 
 

 

Prepared For: 

 

 

 

 

 

 
  

3225 N. Central Avenue, Suite 100 

Phoenix, AZ  85012 

 

Prepared by:  

 

 

Sustainability Engineering Group 
8280 E. Gelding Drive, Suite 101 

Scottsdale, AZ  85260 

480.588.7226    www.azSEG.com 

Project Number: 180109 

 

Submittal Date: June 15, 2018 

Revision Date: September 25, 2018 

  

Case No.:  391-PA-2018; 13-ZN-2018             Plan Check No.: TBD

PRELIMINARY Basis of Design
Report

ACCEPTED

BY DATE

Disclaimer: If accepted; the preliminary approval is granted under
the condition that a final basis of design report will also be
submitted for city review and approval (typically during the DR or
PP case). The final report shall incorporate further water or sewer
design and analysis requirements as defined in the city design
standards and policy manual and address those items noted in
the preliminary review comments (both separate and included
herein). The final report shall be submitted and approved prior to
the plan review submission.
For questions or clarifications contact the Water Resources
Planning and Engineering Department at 480-312-5685.

ACCEPTED AS NOTED

REVISE AND RESUBMIT

✔

ldillon 11/14/2018

9379 E San Salvador Dr.
Scottsdale, AZ 85258

      

      

      

      

      

11/14/2018

Comments throughout.
See next page for
highlights.

This is review Round 3

http://www.azseg.com/


LDillon comments 11/14/2018

New 10"/8" parallel sewer servicing Canopy Hotel and Museum Square hotel and condos is proposed
herein. Coordination with Canopy is required as Canopy is further along. 

                       If a parallel sewer is not able to be constructed then upsizing of the existing sewer shall be
required. Upsized sewer shall convey 813gpm/453gpm at max d/D=0.65. Given the slope of the existing 8"
sewer this would be a 12-inch min sewer from 2nd Street north to Museum Square Hotel/condo tie-in to
convey 813gpm, then a 10-inch min sewer north to alley north of 1st street to convey 453gpm.

Note that only 4.5ft of wall to wall separation from new to existing sewer is shown on the utility plan herein.
Minimum separation is 6 feet. Refer to utility plan comments. 

------------------------------------------------------------------------------------------------------
Private sewer shall conform to Scottsdale adopted plumbing code. 

Per Section 5.1 herein: "South of 2nd Street - three residential buildings will be constructed over a common
underground garage and operate as a single structure located on a single lot under management of a
property agreement.  Sewer service will be routed through a privately owned, operated and maintained
sewer line from each high-rise down through the garage and over to Marshall Way"

Note that garage limits are not clear on utility plan herein. Several sections of pipe appears to leave building
envelope and reenter another building. This is not allowed per plumbing code. Clarify/correct as needed on
submitted plans.
------------------------------------------------------------------------------------------------------
Designer shall confirm all sewer diameters,inverts, and hydraulic/capacity conformance for formal design
and plan submittal. 



                                                                      "LEED®ing and Developing Smart Projects" 

Museum Square Preliminary BOD Report for Wastewater 

 

TABLE OF CONTENTS:  

Contents 
 

EXECUTIVE SUMMARY .................................................................................................................. 1 

1.  INTRODUCTION .......................................................................................................................... 1 

1.1 OBJECTIVE: ............................................................................................................................ 1 

1.2 LEGAL DESCRIPTION: ......................................................................................................... 1 

1.3 EXISTING AND PROPOSED SITE ZONING AND LAND USES: ...................................... 1 

1.4 SUMMARY OF PROPOSED DEVELOPMENT: ................................................................... 2 

2.  DESIGN DOCUMENTATION AND CRITERIA ......................................................................... 2 

2.1 DESIGN COMPLIANCE: ........................................................................................................ 2 

2.2 DESIGN DOCUMENTATION: ............................................................................................... 2 

2.3 DESIGN CRITERIA: ............................................................................................................... 2 

3. SEWER DEMANDS ....................................................................................................................... 3 

3.1 AVERGE DAY AND MAXIMUM DAY DEMANDS: .............................................................. 3 

4. EXISTING SEWER INFRASTRUCTURE .................................................................................... 3 

4.1 EXISTING SEWER SYSTEM: .................................................................................................... 3 

4.2 FLOW MONITORING: ........................................................................................................... 5 

5. PROPOSED SEWER INFRASTRUCTURE .................................................................................. 5 

5.1  LINE EXENSIONS: ................................................................................................................ 5 

5.2 SERVICES ............................................................................................................................... 6 

5.3 PHASING: ................................................................................................................................ 6 

5.4 MAINTENANCE RESPONSIBILITIES: ................................................................................ 6 

6. SEWER SYSTEM COMPUTATIONS ........................................................................................... 6 

6.1 PROCEDURES, POLICIES AND METHODOLOGIES: ....................................................... 6 

7. SUMMARY/CONCLUSIONS ........................................................................................................ 6 

7.1 SUMMARY OF PROPOSED SEWER IMPROVEMENTS: .................................................. 6 

7.2 PROJECT SCHEDULE: ........................................................................................................... 6 

8. APPENDICIES ................................................................................................................................ 7 

I Preliminary Site Plan ................................................................................................................ 7 

II COS Q-S Map ........................................................................................................................... 7 

III        Sewer Flow Monitoring Results ................................................................................................ 7 

        IV       Preliminary Utility Plan …………………………………………………………………….... 7 



                                                                      "LEED®ing and Developing Smart Projects" 

Museum Square Preliminary BOD Report for Wastewater  Page 1 

 

 

EXECUTIVE SUMMARY 
Museum Square is a proposed mixed-use development located within the West Main Street area of Scottsdale 

generally lying south and west of East 1st Avenue and Marshall Way. The project includes:    

• a high-rise hotel 

• an apartment / condominium building 

• three high-rise residential buildings  

• related site amenities  

1. INTRODUCTION 

1.1 OBJECTIVE: 

The purpose of this report is to provide an analysis of the impact to the existing sewer system and make 

recommendations for any necessary improvements. 

1.2 LEGAL DESCRIPTION: 

The improvement area lies within Sections 27 of Township 2 North, Range 4 East of the Gila and Salt 

River Base and Meridian, Maricopa County, Arizona.  The present Assessor’s Parcel Numbers are as 

follows: 

 

Hotel: North of 2nd Street and west of Marshall Way. Part of APNs 130-13-106, -108, and -109A 

Apartment / Condos: North of 2nd Street east of Marshall Way. APNs 130-13 -164A, -165A, -166A, 

and -169B  

2nd Street ROW: APNs 130-13-111 and -112 (from Goldwater Blvd to Marshall Way). Plus, 121A 

and 131A 

Marshall Way ROW: APNs 130-13-107 and -117 (from Goldwater Blvd to an alley south of E 

Main Street).  

Residential Buildings: Courtyard at Main Street Plaza Scottsdale Condominium (MCR 973-06 and 

Loloma Partial Replat (MCR 823-22), and APN 130-12-172 an access drive. 

 

1.3 EXISTING AND PROPOSED SITE ZONING AND LAND USES: 

In 2003 Scottsdale City Council approved the Downtown Overlay to this general area.  The original 

Loloma school site is zoned C-2 DO HP with the surrounding properties a mix of D/OC-2 PBD DO, 

D/DMU-2 PDB DO and D/OC-2 DO.  The site presently supports the Loloma School, Museum of the 

West, The Stagebrush Theatre, the Loloma Transportation Center, and various parking areas. The transit 

center will be razed. 

 

Proposed development will be a combination of a high-rise hotel, three residential buildings, and an 

apartment/condominium building along with the associated site amenities.  

  



                                                                      "LEED®ing and Developing Smart Projects" 

Museum Square Preliminary BOD Report for Wastewater  Page 2 

 

 
                                  Vicinity Map 

 

1.4 SUMMARY OF PROPOSED DEVELOPMENT: 

297 residential units within four buildings and a hotel with 190 rooms are proposed on what is 

presently vacant land.  Reference APPENDIX I for a Preliminary Site Plan.   

2. DESIGN DOCUMENTATION AND CRITERIA 

2.1 DESIGN COMPLIANCE: 

The sewer system will be evaluated and designed compliant with the City’s 2012 Water Reuse 

Master Plan and 2018 Design Standards and Criteria Manual (DS+PM) along with requirements of 

Arizona Department of Environmental Quality (“ADEQ”) and Maricopa County Environmental 

Services Department (“MCESD”).   

2.2 DESIGN DOCUMENTATION: 

City of Scottsdale Sewer Quarter-Section Map 16-44 

Downtown water and sewer line as-built plans 

2.3 DESIGN CRITERIA: 

Domestic demands are from DS+PM Figure 7-1.2 Average Day Sewer Demand and referenced in 

Table 1.   

 

Not applicable, flow
monitoring performed

OK, but field confirm for plan
submittal, due diligence
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3. SEWER DEMANDS 

3.1 AVERGE DAY AND MAXIMUM DAY DEMANDS: 

The following chart represents the proposed flow from both Museum Square and the Canopy Hotel 

projects. It will be added to the monitored peak flow for basis of evaluating the sewer infrastructure. 

 

 

4. EXISTING SEWER INFRASTRUCTURE 

4.1 EXISTING SEWER SYSTEM: 

Wastewater from this area generally flows to Marshall Way.  An 8” pipe north of 2nd Street flows 

to a 12” pipe south of 2nd Street, then continues south to a 12” pipe in Osborn Road and east to the 

trunk sewer in Miller Road.  The City’s modeled system includes hydraulics on the existing Osborn 

Land Use
Demand 

(gpd)
Units

Peaking 

Factors

High Density Condominium (condo) 140 per unit 4.5

Resort Hotel (includes site amenities) 380 per room 4.5

Restaurant 1.2 per sf 6

Commercial/ Retail 0.5 per sf 3

Commercial High Rise 0.5 per sf 3

Office 0.4 per sf 3

School: without cafeteria 30 per person 6

TABLE 1 - AVERAGE DAILY DEMANDS

Map Key Use Sq. Ft. Units
Total Use 

(gpd)

ADD 

(gpm)

MDD 

(gpm)

4 Hotel 190 380 50.1 225.6

5 Residential 105,000 80 140 7.8 35.0

18 Hotel (by others) 176 380 46.4 209.0

N/A School 50 30 1.0 6.3

Additional flow due to a pool backwash 100.0 100.0

205.4 575.9

N/A School 50 30 1.0 6.3

1 Residential 115,000 61 140 5.9 26.7

2 Residential 162,000 79 140 7.7 34.6

3 Residential 150,000 77 140 7.5 33.7

22.1 101.2

Totals 227.5 677.1

TABLE 2 - CALCULATED WASTEWATER DEMANDS

New Demand North of 2nd Street

New Demand South of 2nd Street

Canopy Hilton

309 gpm
(100gpm
Canopy
pool
backwash)

675.9

777.1

+ 137gpm
(exist. flows)
---------------
908gpm

Same flows updated 
here were used for
the Canopy hotel
case analysis.

Note that there are
also pools
associated with
residential building
#2 and the
apartment/condo
building..simultane
ous backwash of
all 4 pools during
peak sewer flow
period is unlikely..
therefore only the
2 hotel pool
backwash flows
impacting the
upper lower
capacity 8" line are
accounted for in
the design flows
revised in Table 2.
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Road line.  Therefore, analysis of sewer capacities in this report will be limited to the sewer north 

of Osborn Road. 

 

Existing manhole inverts and related pipe slopes were surveyed.  This data is shown on the 

Preliminary Utility Plan.  The segment of 8” pipe with the shallowest slope is just north of 2nd Street 

at 0.0059 ft/ft.  The segment of 12” pipe with the shallowest slope is just south of 4th Street at 

0.0048 ft/ft. 

 

Refer to APPENDIX II – COS QS Map 16-44 and the APPENDIX IV - Preliminary Utility 

Plan for reference.     

 

Table 3 and Table 4 represent the existing pipe hydraulics of the two reaches described above. 

 

 

 

Inputs:

Pipe Diameter, dₒ 8 in

Manning Roughness, n 0.0130

Slope (ft/ft) 0.0059 slope

d/D 0.65 fraction

Results:

Flow, Q 315.1 gal/min

Velocity, v 2.9 ft/s

Velocity head, hv 0.1328 ft

Flow Area, A 34.5867 in^2

Wetted Perimeter, P 15.0039 in

Hydraulic Radius 2.3052 in

Top Width, T 7.6315 in

Froude Number, F 0.84

Shear Stress (tractive force), τ 0.1596 psf

TABLE 3 - Ex 8" Pipe at d/D = 0.65

Inputs:

Pipe Diameter, dₒ 12 in

Manning Roughness, n 0.0130

Slope (ft/ft) 0.0048 slope
d/D 0.65 fraction

Results:

Flow, Q 838.0 gal/min

Velocity, v 3.5 ft/s

Velocity head, hv 0.1855 ft

Flow Area, A 77.8201 in^2

Wetted Perimeter, P 22.5059 in

Hydraulic Radius 3.4578 in

Top Width, T 11.4473 in

Froude Number, F 0.81
Shear Stress (tractive force), τ 0.1948 psf

TABLE 5 - Ex 12" Pipe at d/D = 0.65
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4.2 FLOW MONITORING: 

A flow monitor was placed by RDH Environmental in the manhole just south of 2nd Street (Ex. 

MH#7) on April 27, 2018 and data was collected for 14 days.  RDH used an AV Sensor with logger 

to monitor the flow in the 12” pipe system flowing straight through the manhole.  Notes indicate 

the flow was steady and the system was clean.  A plotted flow graph of the 12” sewer in 

APPENDIX III – Flow Monitoring indicates an average high flow of approximately 30 gpm with 

sixteen daily spikes between 35 and 136.8 gpm.  The realty school was verified to be closed at the 

time of monitoring.  

5. PROPOSED SEWER INFRASTRUCTURE 

5.1  LINE EXENSIONS: 

A previous report for Zoning Case 21-ZN-2017 noted the proposed peak flows for that development 

were less than the existing peak flows generated by the present use, therefore, no offsite sewer 

improvements were found to be necessary for that project. The maximum monitored flow noted 

above is well within the capacity of the existing system. 

 

North of 2nd Street – a hotel and residential building along with the Canopy Hotel are occurring 

over presently vacant land.  The sewer system is being evaluated by adding the proposed peak flow 

to the monitored maximum flow and checking capacity of the existing 8” sewer segment with the 

shallowest slope.  From Table 2, the total maximum flow north of 2nd Street is proposed to be 713.7 

gpm (575.9 + 136.8  gpm).  A parallel reach of 10” sewer is will be constructed north of the 2nd 

Street intersection with a slope similar to the existing 8” pipe.  The two pipes will have a combined 

capacity of 886.4 gpm (315.1 + 571.3 gpm).  It should be noted that four highest existing peak 

flows were recorded in the midnight to 2 am period potentially representing final cleanup activities 

in local restaurants.  The average daily flow was on the order of 30 to 35 gpm and would represent 

the time period of the proposed maximum residential demands.  

 

 
 

Inputs:

Pipe Diameter, dₒ 10 in

Manning Roughness, n 0.0130

Slope (ft/ft) 0.0059 slope
d/D 0.65 fraction

Results:

Flow, Q 571.3 gal/min

Velocity, v 3.4 ft/s

Velocity head, hv 0.1788 ft

Flow Area, A 54.0418 in^2

Wetted Perimeter, P 18.7549 in

Hydraulic Radius 2.8815 in

Top Width, T 9.5394 in

Froude Number, F 0.87
Shear Stress (tractive force), τ 0.1995 psf

TABLE 5 - New 10" Pipe at d/D = 0.65

used peak in capacity
calcs

not all info was provided or analysis
completed for Canopy rezoning case

813gpm

675.9gpm

225.6+100+35
+6.3+309=
676gpm,
Smin=0.59%,
d/D=0.73,
acceptable in
the 10"
dead-end
extension

Note: new  8" sewer
extending north from
new 10" for Canopy
would convey
309gpm
Smin=0.59%,
d/D=0.65, ok

If a parallel sewer is not
able to be constructed
then upsizing of the
existing sewer shall be
required. Upsized sewer
shall convey
813gpm/453gpm at max
d/D=0.65. Given the slope
of the existing 8" sewer
this would be a 12-inch
min sewer from 2nd Street
north to Museum Square
Hotel/condo tie-in to
convey 813gpm, then a
10-inch min sewer north to
alley north of 1st street to
convey 453gpm.
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South of 2nd Street - three residential buildings will be constructed over a common underground 

garage and operate as a single structure located on a single lot under management of a property 

agreement.  Sewer service will be routed through a privately owned, operated and maintained sewer 

line from each high-rise down through the garage and over to Marshall Way.  Total flow in the 

existing 12” pipe at the connection to Marshall Way will be 813.9 ((677.1 (from Table 2) + 136.38 

(monitored peak)). Capacity of the 12” sewer at a d/D of 0.65 per Table 4 is 838.0 gpm.  As 

previously stated, the offset time periods of the existing vs. proposed peak flows along with 

consideration of a 100 gpm pool backwash provide a further buffer in the daily operating capacity 

of the 12” sewer.    

 

5.2 SERVICES 

All service laterals will be provided with cleanouts at the right-of-way per City requirements. 

Any proposed restaurant will need to provide an individual on-site grease interceptor.   

5.3 PHASING: 

The area will be developed in phases but it is anticipated the necessary building leads will be 

provided at the time of any public road improvements. 

5.4 MAINTENANCE RESPONSIBILITIES:  

No main extensions are proposed. Therefore, the existing public mains will continue to be owned, 

operated and maintained by the City. 

6. SEWER SYSTEM COMPUTATIONS 

6.1 PROCEDURES, POLICIES AND METHODOLOGIES: 

Spreadsheets will be included in the final report detailing the flows and hydraulics of all pipes and 

laterals from the north end of this project down to the connection at Osborn Road.  The City’s sewer 

modeling output at Osborn Road will be requested for reference. 

7. SUMMARY/CONCLUSIONS 

7.1 SUMMARY OF PROPOSED SEWER IMPROVEMENTS: 

One new reach of a parallel 10” public sewer main is proposed north of 2nd Street.  

 

Sewer monitoring indicates the 12” line in Marshall Way south of 2nd Street is sufficient to serve 

this development. 

7.2 PROJECT SCHEDULE: 

Scottsdale board approvals are expected by Fall 2018.  Final design reports and improvement plans 

will follow. 

913gpm

777gpm

Smin=0.48%
, d/D=0.69
acceptable in
the 12" given
modest
upstream
basin size

for both hotels

Yes, but 0.69 d/D is
approaching upper
reasonable limit

Separate discussion on this
for Canopy Hotel. This may
be applied to Museum
Square as an in lieu
payment or payback.
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8. APPENDICIES  

I Preliminary Site Plan 

II COS Q-S Map 

III Sewer Flow Monitoring Results 

      IV Preliminary Utility Plan 
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APPENDIX III - MONITORED FLOW DATA (gpm)

Date Time Level Flow Date Time Level Flow
(in.) (gpm) (in.) (gpm)

3-May-18 2:05 1.643 136.766 10-May-18 1:40 1.199 47.416
7-May-18 1:05 1.484 102.221 6-May-18 10:45 2.187 44.143
1-May-18 0:55 1.462 83.724 7-May-18 2:30 1.197 43.257
3-May-18 0:55 1.33 71.094 10-May-18 6:10 1.214 42.955
7-May-18 5:00 1.352 67.727 27-Apr-18 6:20 1.544 39.167
1-May-18 23:50 1.372 63.433 10-May-18 2:50 1.307 38.379
27-Apr-18 17:35 1.721 57.539 27-Apr-18 9:20 1.907 37.216

10-May-18 5:35 1.32 56.858 3-May-18 20:50 2.501 35.929

APPENDIX III 
 Recorded Flows Above 35 gpm
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PREPARED UNDER THE DIRECT
SUPERVISION OF ALI FAKIH, P.E.
ARIZONA REGISTRATION  NO. 45621
FOR AND ON BEHALF OF
SUSTAINABILITY ENGINEERING GROUP,
LLC.

MUSEUM SQUARE
PRELIMINARY UTILITY PLAN

E 2ND STREET & N MARSHALL WAY SCOTTSDALE, AZ 85251

VICINITY MAP
SCALE: NTS

DEVELOPER

ENGINEER

ARCHITECT

SITE

EXISTING LEGEND

PROPOSED LEGENDKEY NOTES

6" S

8" W

NOTES:

EXISTING SANITARY SEWER MANHOLE SCHEDULE

FDC

BENCHMARK

BASIS OF BEARING

LEGAL DESCRIPTION

This portion of
sewer does not
appear to be
within garage
envelope thus
violating
plumbing code.
Garage limits
unclear. See
comments on
2nd page of
BOD.

5.52

only about 4.5ft from sewer 
pipe wall to wall distance is
shown here,  6ft is required
to reduce risk of pipe or
pipe bedding disturbance
(existing pipe likely VCP).

Verify 12" sewer
during design.

this sewer only serves existing
theater per previous round applicant
responses.

Surveyed
independently per
applicant



COMMENT TRACKING LOG “LEED®ing and Developing Smart Projects”

DATE: 9/11/2018

REFERENCE: Rezoning 2nd Comments

No. Sheet No. Reviewer COMMENT
Responsible 

Party
RESPONSE

1 Pg. 1 LD
Address comments on following page and 

throughout document.
SEG

Noted

2 Pg. 2 LD

1.) New 8” sewer extended north of 2nd 

Street. However, report text states it will 

be extended to new hotel. Utility plan only 

shows it extended to Building 5 (condo). It 

is expected and required that this new 8” 

sewer be extended all the way north to the 

new hotel as stated in the report. LDillon 

9/7/18

SEG

It does go to Hotel service. The theater service from the 

west has been rerouted to go around the new hotel and 

has been separated from the hotel service.

3 Pg. 2 LD

2.) DS&PM 7-1.409. 2 cleanouts need to be 

added to each sewer service lines per MAG 

detail 440-3. LDillon 9/7/18
SEG

Added keynote 15 for MAG detail 440-2 (double CO)

4 Pg. 2 LD

3.) Refer to IPC 2015: utility plan needs to 

be modified to remove building sewer lines 

servicing multiple buildings from being 

routed underneath separate buildings. 

Multiple buildings may not share in the 

sewer system, public or private, that goes 

underneath other buildings. Update design 

and utility site plan included within BOD 

accordingly.  LDillon 9/7/18''

SEG

Refer to Section 5.1 for clarification. Buildings are 

considered a single structure.

The following comments are from: City Of Scottsdale Scottsdale Water: Levi Dillon

CLIENT:

PROJECT:

MacDonald Development 

Museum Square

SUSTAINABILITY ENGINEERING GROUP

 8280 E. Gelding Dr, Suite 101

info@azSEG.com      Scottsdale, AZ  85260    www.azSEG.com COMMENT TRACKING LOG

Previous Round 2 BOD comments responses for Round 3 BOD



COMMENT TRACKING LOG “LEED®ing and Developing Smart Projects”

5 Pg. 2 LD

4.) Sewer flow calculation in Table 2 states 

a negative flow of -41gpm (250 credit 

applied to 209) coming from map key area 

number 18. This is not possible unless the 

previous flow from this area was 459gpm 

and the revised flow for a development by 

others will be 209gpm. 209gpm should be 

used and the -250 gpm credit removed 

from the table. This will add 250gpm to the 

Table 2 totals. This will bring the existing 

sewer d/D up to max of 0.65 and require 

the new 8” sewer to be extended to accept 

the sewer from the new hotel. This will 

also result in the 12” sewer to slightly 

exceed 0.65 d/D (by the existing flow). 

Please further address the 12” flows in a 

subsequent ZN case BOD. LDillon 9/10/18

SEG

Calculations are updated

6 Pg. 2 LD

5.) Sewer outlet onto Marshall Way for 

building 1,2, and 3 is not clearly shown. 

Why is it shown with a sewer plug? 

Building leads for road work? LDillon 

9/7/18

SEG

Added keynote 15 for MAG detail 440-2 (double CO); all 

services are plugged / capped until building 

construction connects.

7 Pg. 2 LD

6.) The utility plan provided shows the 

existing Marshall Way sewer south of 2nd 

street as 8”. It should be shown as 12” 

south of 2nd Street as stated in the report 

(unless verified otherwise by the Engineer). 

LDillon 9/7/18

SEG

Revised to 12"

SUSTAINABILITY ENGINEERING GROUP

 8280 E. Gelding Dr, Suite 101

info@azSEG.com      Scottsdale, AZ  85260    www.azSEG.com COMMENT TRACKING LOG
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8 Pg. 6 LD

Refer to comment #4 on 2nd page: You are 

suggesting the future hotel and all 

upstream contributions will only amount 

to a peak of 95gpm...not valid!Canopy by 

Hilton in

22-DR-2018 SEG report suggests either a 

future max incoming basin flow of 

394,000gpd (Table 3) or 693,000gpd 

(Figure 6), 273gpm or 481gpm, 

respectively. It is unclear in the SEG report 

where Fig.6  693,000gpd originates.

Per SEG report 300,000gpd was to come 

from Canopy hotel versus 360,000gpd 

from  AZ School of Real Estate and 

Business. As SEG projected, 79% (250gpm) 

of the existing total flow of 453,000gpd

(314gpm) is from existing school flow, the 

flow monitoring data is therefore very 

sensitive to activities at the school.

Given the large discrepancy of the peak 

flow monitoring value (136gpm) versus 

projected current peak flow (314gpm), and 

the inconsistency in the data it is unlikely 

the school flow was accurately captured, 

or captured at all, with flow monitoring.

SEG

Calculations are updated

9 Pg. 6 LD

In Table 2:                                                      --

Remove 250gpm credit.

---Add line item for existing flow amount of 

at least 64gpm (273-209), and at most 

136gpm or more (if school not captured in 

flow monitoring or data is invalid)

SEG

Calculations are updated. School reference is removed 

(building is vacant - not is operation during monitoring)

SUSTAINABILITY ENGINEERING GROUP

 8280 E. Gelding Dr, Suite 101

info@azSEG.com      Scottsdale, AZ  85260    www.azSEG.com COMMENT TRACKING LOG
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10 Pg. 6 LD
MDD 325.9 (gpm) change to 576-648gpm

SEG
Calculations updated

11 Pg. 6 LD
MDD 427.1 (gpm) change to 677-749gpm

SEG
Calculations updated

12 Pg. 6 LD

0.0059: Where did the revised inverts for 

8" pipe come from to determine this 

slope? See note on utility plan.

SEG

Existing pipe data is confirmed by field survey

13 Pg. 7 LD

2.7 depth: Higher depths shown, why don't 

these correspond to higher flows? Is there 

averaging occurring?Want peak 

instantaneous minute flows not averages

SEG

Refer to revised monitoring data in Appendix III

14 Pg. 8 LD

Pool backwash: 576 to 648gpm, see 

section 3 notes. Proposed dual 8" should 

still work as long as all new hotel and 

condo flows go to new 8" sewer line.

SEG

Calculations updated

15 Pg. 8 LD
Tabel 4: 677 to 749gpm, see section 3 

notes.
SEG

Calculations updated

16 Pg. 8 LD
Tabel 4 is 673.4 : Exceeding capacity 

slightly, in at least 1 pipe section
SEG

Calulations updated based on verifyed pipe data

17 Pg. 8 LD

(136.8 gpm + 427.1 gpm) : Refer to 

comments on flow monitoring data in 

appendix, could not make sense of data, 

no pattern...appears random. Was AZ real 

estate school in session?

SEG

Refer to revised monitoring data in Appendix III

18 Pg. 15 LD
Dates: Duration stated in report is 7 days.

SEG
Report corrected to 14 days

19 Pg. 15 LD
Dates: Was AZ real estate school in 

session?
SEG

No

20 Pg. 15 LD

Max Time: no consistent maximum, 

repeating diurnal pattern, random time 

and flow data

SEG

Refer to revised monitoring data in Appendix III

SUSTAINABILITY ENGINEERING GROUP

 8280 E. Gelding Dr, Suite 101

info@azSEG.com      Scottsdale, AZ  85260    www.azSEG.com COMMENT TRACKING LOG
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21 Pg. 15 LD

Maximum (in) 4.997: Depth of flow max 

here, where is corresponding max gpm 

value?

SEG

Refer to revised monitoring data in Appendix III

22 Pg. 15 LD

Maximum (in)2.627 and Average (in) 

1.677: Higher depths shown outside of 

May 3rd, why don't these correspond to 

higher flows? Is there averaging 

occurring?Want peak instantaneous 

minute flows not averages

SEG

Refer to revised monitoring data in Appendix III

23 Pg. 15 LD

DATA DOES NOT MAKE SENSE, NO 

INTERPRETATION OR EXPLANATION 

PROVIDED.

SEG

Refer to revised monitoring data in Appendix III

24 Pg. 17 LD
Extension of sewer appears to partially 

server hotel
SEG

Theater and Hotel services are separated

25 Pg. 17 LD
Should be 12-inch sewer south of 2nd 

Street?? See note #6.
SEG

Revised to 12"

26 Pg. 17 LD

Shared building sewers under other 

buildings. Refer to note #3 in comments SEG

Refer to Section 5.1 for clarification. Buildings are 

considered a single structure.

27 Pg. 17 LD

New 8" sewer extent only shown to condo, 

should extend to all points where hotel 

flows enter i.e. MH#4. Refer to note #1 in 

comments

SEG

New tie-in for Hotel is at proposed MH

28 Pg. 17 LD
Sewer connection and cleanout. Refer to 

note #2 and #5 in comments
SEG

Added key note 15

29 Pg. 17 LD

These elevations deviate from City GIS, 

what is the source of this information?? SEG

Verified by field servay

SUSTAINABILITY ENGINEERING GROUP

 8280 E. Gelding Dr, Suite 101

info@azSEG.com      Scottsdale, AZ  85260    www.azSEG.com COMMENT TRACKING LOG
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30 Pg. 17 LD

Existing/Relevant GIS/quarter section 

invert data:

MH#4 1248.29

MH#5 1247.95

   Slope 4 to 5: 0.34/66=0.00515ft/ft (SEG 

has +0.00712) MH#6 1248.16

   Slope 5 to 6: -0.21/150=-0.0014ft/ft** 

(SEG has +0.0058) **Slope is negative!!! 

Line slopes back to upstream manhole. 

Verify with invert survey data.

SEG

Pipe data was verified by field survey

31 Pg. 17 LD

Utility plan not reviewed for water 

infrastructure. Assumed no changes since 

1st round "accepted as noted version".
SEG

Noted

SUSTAINABILITY ENGINEERING GROUP

 8280 E. Gelding Dr, Suite 101

info@azSEG.com      Scottsdale, AZ  85260    www.azSEG.com COMMENT TRACKING LOG


