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1. INTRODUCTION 

1.1 SUMMARY OF PROPOSED DEVELOPMENT: 

The proposed development consists of a mixed residential use with commercial amenities located 

north of Indian School Road and south of 3rd Avenue between Marshall Way and Scottsdale Road in 

Scottsdale Arizona.  An existing inn and several commercial buildings will be razed.  The lot area is 

144,173 square feet (3.31 acres) per the A.L.T.A. surveys.  The proposed structures will have a 

maximum of seven floors and include a maximum of 190 residential units, 168 hotel rooms, a 4,000 

square foot restaurant, 14,000 square feet of miscellaneous retail/fitness/clubhouse amenities and 

two pools. 

1.2 REPORT INTENT: 

This report is provided to support the proposed development and evaluate the existing and proposed 

wastewater demands compliant to the City’s 2017 DS+PM (ref. 2) and the projects impact to the 

area’s wastewater collection system along Indian School Road east to the Miller Road sewer trunk 

line. 

1.3 SITE AND LEGAL DESCRIPTION: 

The project property consists of three land parcels located in SE ¼ of Section 22, Township 2 North, 

Range 4 East of the Gila and Salt River Base and Meridian, Maricopa County, with the following 

Assessor Parcel Numbers:  

• 173-50-108A, 173-50-034 and 173-50-117B 

Refer to FIGURE 1  for a vicinity map of the project’s location with respect to major cross streets.  

2. DESIGN DOCUMENTATION 

2.1 DESIGN COMPLIANCE: 

The proposed sewer system is designed to meet the criteria of the City of Scottsdale (“the City”) 

Water Resources Department, the Arizona Department of Environmental Quality (“ADEQ”), and 

Maricopa County Environmental Services Department (“MCESD”).   

 

2.2 PROCEDURES, POLICIES AND METHODOLOGIES: 

The general methodology used to evaluate the wastewater infrastructure consists of utilizing the 

DS+PM unit demands for onsite flows and monitoring flows in offsite sewer mains at two locations as 

requested by the City’s Water Resources Department.  Additional area flows for projects recently or in 

the process of being approved by the City have been provided by City staff and will be added to the 

monitored flows.  Sewer pipe hydraulic capacities will be analyzing to assure conformance to the City’s 

DS+PM criteria.  
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2.3 SOFTWARE ACKNOWLEDGEMENT: 

 Bentley FlowMaster® Version 8i is the computer software used for analyzing sewer hydraulics. 

3. EXISTING CONDITIONS 

3.1 ZONING & LAND USE: 

The overall project parcel is zoned D/OC-2 PBD DO-Type 2.  Land uses consist of a motel and 
commercial/retail/office activities. 

3.2 EXISTING TOPOGRAPHY, VEGETATION AND LANDFORM FEATURES: 

The site has approximately five feet of fall from 3rd Avenue to Indian School Road in a south east 

direction.  The site is covered with building and paved parking with only minor landscaping. Refer to 

FIGURE 2 for an aerial of the overall project existing conditions. 

         

FIRM Map Number 04013C2235L dated October 16, 2013, indicates this site is designated as Zone 

“X”. As such, it is defined as areas outside of the 0.2% annual chance of flooding. Refer to FIGURE 3 

for an excerpt from the FIRM. 

3.3 EXISTING SEWER MAINS: 

City of Scottsdale Q-S 17-44 includes the proposed development.  Q-S 17-45, 17-46 and 16-45 are 

included to reference the downstream system being evaluated for capacity.  Existing sewer lines 

consist of: 

• an 8” vitreous clay pipe (VCP) running north-south along the west and east property lines, 

• a 10” vitreous clay pipe (VCP) under Indian School Road from the site and connecting to 

• a 15” vitreous clay pipe (VCP) under Miller Road flowing south and connecting to a 24” sewer 

trunk line near 2nd Street.  

Refer to FIGURE 4 for the referenced COS sewer Q-S Maps. 

3.4 FLOW MONITORING: 

Flow monitoring was performed on the 10” Indian School Road sewer just west of Miller Road 

(manhole #73).  The data includes 17 days and three weekends between June 24th and July 10th, 2020.  

The location and flow data are included in APPENDIX I. 

3.5 ADDITIONAL AREA FLOWS TO BE INCLUDED: 

Scottsdale has approved, or is reviewing, reports for projects that may eventually contribute 

additional sewer flows to the Indian School and Miller Roads sewer systems.   

The following projects are proposed to flow into the 10” Indian School Road : 

• The Triangle  

• Craftsman Court 

• The Marquee (partial) 
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For reference, wastewater flow from the following potential developments is being directed to the 
24” sewer trunk line in Miller Road and are not being evaluated in this report: 

 Safari, Phase II   
 Blue Sky  
 City Center 
 Water View 
 DC Hotel  

 The Mint 
 The Maya 
 Winfield  Scott Hotel 
 The Marquee (partial) 
 The Gentry (Phase 2)   

4. PROPOSED CONDITIONS 

4.1 SITE PLAN: 
The property is proposed to be re-developed to include residential apartment  and hotel use with 
supporting commercial, office and retail facilities.  Development will include relocated drive entrances 
from both Indian School Road and 3rd Avenue.  A new pedestrian crossing is proposed at 3rd Avenue 
connecting the project to Craftsman Court.  A new pedestrian crossing is also proposed across Indian 
School Road west of the western driveway with a pedestrian refuge area in the median. 

4.2 PROPOSED SEWER SYSTEM: 
Sanitary sewer service will be provided by connections to the existing 8” VCP sewer lines along the 
west and east drives fronting the property.  Grease interceptors will be installed for any proposed 
food service uses.  See APPENDIX II for a site plan/utility plan. 

4.3 SEWER REQUIREMENTS: 
The City’s design standards govern pipe hydraulics.  Sewer should be designed to provide 2.5 fps full 
flow velocity while not exceeding 15 fps.  The design depth over diameter (d/D) ratio of the pipe is 
0.65 for pipes 12” and smaller.  The d/D ratio may be bumped to 0.80 when accounting for backwash 
from proposed pools.  Service lines will be a minimum 6” diameter at 1% minimum slope.    
 
The Triangle site will propose additional easement along the eastern boundary to extend the existing 
water and sewer easement from 8’ to 13’. Refer to FIGURE 5 – Proposed Easement Exhibit. 

4.4 MAINTENANCE RESPONSIBILITIES:  
The on-site sewer service lines will be private and maintained by the property owner.  Any grease 
interceptors provided will be owned and maintained by the property owner. 

5.   SEWER SYSTEM COMPUTATIONS 

5.1 ONSITE SEWER DEMANDS: 
 The proposed development at the site consists of residential apartment units including a community 

pool, a private pool and commercial/office/retail facilities.  The associated DS+PM demands along 
with the peaking factors are shown in Table 1 below. Note: only one pool is included in the demand 
calculation as they will not be backwashed at the same time.   A summary of the total sewer 
demands for The Triangle site are presented below in Table 2.   
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The proposed 6” sewer service lines per APPENDIX I have a full flow capacity of 251.8 gpm each.  

Splitting the flow from The Triangle, 50/50, results in 208.3 gpm to each of the 8” pipes along the 

west and east property lines.  It should be noted two services are proposed to each of the 8” pipes.  

5.2 SOFTWARE ANALYSIS: 

Bentley FlowMaster® Version 8i is the computer software tool used in this study. 

Analysis input parameters included the following: 

1. Pipe diameters (inches) 
2. Pipes slopes 
3. System demands (gpm) 
4. Piping is PVC Manning’s N-Values (n = 0.013) 

 
  Output parameters included but were not limited to: 

  1. Flow rate (gpm) 

  2. Velocities (fps) 

  3. Percent Full (d/D) 

5.3 OFFSITE SEWER DEMANDS: 

8” Sewer Lines Adjacent to The Triangle’s Property Lines: 

Land Use
Average Day 

Demand  (gpd)
Unit

Design 

Peaking 

Factor

High Density Residential 140 per unit 4.5

Hotel 380 per room 4.5

Restaurant 1.2 per sq. ft. 6

Retail amenities 0.5 per sq. ft. 3

Pool Backwash 144,000 per pool n/a

Table 1: COS DESIGN CRITERIA BY DEMAND TYPE

Land Use Count Unit
ADD per 

Unit    (gpd)

Avg. Day 

Demand       

(gpm)

Peak 

Demand 

(gpm)

B-1 Hotel 168 Rooms 380 44.3 199.5

B-1 Restaurant 4,000 Sq. Ft. 1.2 3.3 20.0

B-2/3 High Density Residential 180 Units 140 17.5 78.8

B-4 Townhomes 2 Units 140 0.2 0.9

B-5 Townhomes 2 Units 140 0.2 1.2

B-6 Townhomes 6 Units 140 0.6 1.8

Ex - Retail amenities 14,000 Sq. Ft. 0.5 4.9 14.6

Pool Backwash 1 EA 144,000 100.0 100.0

171.0 416.6

Table 2:  ONSITE SEWER DEMAND CALCULATIONS PER DS+PM

Totals  
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COS Water Resources staff has provided a 74-gpm existing flow in the Indian School Road sewer 
system just east of The Triangle site and recommends a 60/40 (east/west) split in evaluating the 
proposed impact to the two 8” sewers adjacent to The Triangle site. Table 3 summarizes the offsite 
and onsite sewer demands in the two 8” sewer pipe.  Flow from the Triangle site’s six buildings was 
split 50/50. 

 

As described in Section 3.5, wastewater from Craftsman Court and The Triangle will enter the Indian 
School Road 10” pipe via the existing 8” sewers adjacent to The Triangle site.  Partial flow from The 
Marquee will enter the 10” Indian School Road sewer at Buckboard.  Table 4 accounts for an allowable 
flow reduction  based on the distance of a project from the monitored manhole with a maximum 
allowable reduction of ten percent. 

 

These flows within the 10” Indian School Road sewer line have been verified by COS Water 
Operations staff to discharge into the 24” sewer trunk line at Miller Road. 

Referring to APPENDIX III, Table 5 summarizes flow hydraulics in the Indian School Road sewer line 
with and without The Triangle pool backwash.  

Ex Flow 
(gpm)

PEG site 
(gpm)

Total Flow 
(gpm)

Depth 
(in)

Velocity 
(fps)

d/D

West line 29.6 208.3 237.9 3.3 3.9 0.41
East line 44.4 208.3 252.7 3.4 4 0.43

Allowable 505.8 5.2 4.7 0.65

Table 3 - 8" SEWER LINES ADJACENT TO PEG SCOTTSDALE

Project
Peak Flow 

(gpm)

Distance to 
Point of 

Analysis* (mi)

Allowable 
Reduction 

(%)

Resulting 
Peak Flow 

(gpm)

The Triangle (W/ Pool 
Backwash)

416.6 0.5 5.0 395.8

Craftsman Court 4.0 0.7 7.0 3.7
The Marquee 166.5 0.8 8.0 153.2
Monitored Manhole 128.8 0.0 0.0 128.8

681.5
* Analysis point is monitored manhole on Indian School Road west of Miller Road

Total Peak Flow    

Table 4:   ADDED FLOWS TO THE 10" INDIAN SCHOOL RD MONITORED RESULTS

incorrect, there is a section
of 15" sewer where flows
discharge prior to the 24" .
Note: the 15" section is
analyzed on next page.
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The Atwell Report for Gentry on the Green monitored a peak existing flow of 127.5 gpm at the 

intersection of N. Parkway Avenue and Indian School Road in December 2018 and a calculated 

rezoned/entitled flow of 0.998 mgd (693 gpm). The entitled flow will be carried to the Miller Road 

intersection and added to the 698.1 gpm flow from west of the intersection (per Table 4) to evaluate 

impacts to the existing 15” pipes at 1391.1 gpm prior to connecting with the 24” trunk line in Miller 

Road. 

The referenced 15” pipes were surveyed on June 10, 2021, and the invert, length and slope 

information provided as FIGURE 4A.   Table 6 represents the hydraulics of the Miller Road 15” pipe 

and first reach of 24” pipe (see APPENDIX III). 

 

 

6. SUMMARY 

6.1 SUMMARY OF PROPOSED SEWER IMPROVEMENTS: 

• Onsite and offsite sewer mains were evaluated in accordance with City of Scottsdale’s 

design standards and policies2 and direction received from COS Water Resources staff.  

• The allowable d/D criteria are slightly exceeded.   

• Backwater valves will be installed on any service line where the upstream manhole is higher 

than the finish floor of the building being served. 

• Privately owned and maintained grease interceptors will be installed to serve all food 

preparation facilities.  

Peak Flow w/ Pool - 

Table 3
698.1 0.013 0.0049 8.3 0.83 3.2 -

d/D=0.8 Capacity - 0.013 0.0049 8.0 0.80 3.2 672.8

Peak Flow w/o Pool - 

Table 3
603.1 0.013 0.0049 7.2 0.73 3.2 -

d/D=0.65 Capacity - 0.013 0.0049 6.5 0.65 3.1 520.7

(1) Pool flow = 95 gpm with 5% reduction for distance from monitored manhole

Table 5 - 10" INDIAN SCHOOL ROAD LINE HYDRAULIC CAPACITY AT MONITORED MH

Scenario

Sewer 

Demand 

(gpm)

Depth 

(in)

Velocity 

(fps)
n-value

Slope 

(ft/ft)

Available 

Capacity (gpm)
d/D

MH A to B 1391.1 0.013 0.0439 4.9 0.33 9.0 6534

MH B to C 1391.1 0.013 0.0065 8.3 0.56 4.4 2514

South of MH C - 0.013 0.0085 - 0.70 7.4 10,069

Scenario

Sewer 

Demand 

(gpm)

n-value
Slope 

(ft/ft)

Depth 

(in)
d/D

Velocity 

(fps)

Available 

Capacity (gpm)

Table 6 - MILLER ROAD LINE HYDRAULIC CAPACITY SOUTH OF INDIAN SCHOOL

ok good

Typo? 698 is
value from zoning
case BOD, Table
4 states here
681.5gpm

Calc:681.5+693= 1,374 gpm

Note: d/D=0.94
not valid max.
Design max is @
d/D=0.70

Recalculated as 0.55 with
revised flow of 1,374gpm.
Acceptable d/D.
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6.2 PROJECT SCHEDULE: 

The infrastructure and buildings are proposed to be constructed in a single phase.  

7   SUPPORTING MAPS  

7.1     SITE UTILITY PLAN 

     Refer to Utility Plan in APPENDIX II. 

8   REFERENCES 

1. COS QS Sewer Plan number 17-45 

2. City of Scottsdale Design Standards & Policies Manual, 2017 (Chapter 7 – Sewer) 
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FIGURE 1 – Vicinity Map 

SITE 

Sweetwater Ave 

mailto:info@azSEG.com
http://www.azseg.com/


"LEED®ing and Developing Smart Projects" 
 

8280 E. Gelding Dr., Suite 101 
Scottsdale, AZ  85260 

Sustainability Engineering Group             info@azSEG.com   480.588.7226    www.azSEG.com                              
 

   
 
 
 

 

 

  

 

 
 

 

 

FIGURE 2 - Aerial 
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FIGURE 3 – FEMA FIRM 
Excerpt from 04013C2235L 
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0+07

M.H. TAP

C.O. TAP

*

1263.10
1258.55 NE

*

1264.44
0+88

*

N.F.
N.F.

*

1266.55
1259.50 N
1258.47 SE

* 1267.67
1+86

*

1268.41
0+45

*
1270.30
1265.35 E

*

1270.80
1+41

*

1270.85

*

1272.74
4+21

*
N.F.
N.F.

3+
87

*

1258.67
0+39

*

N.F.
N.F.

0+27

*

1263.44
4+10

*

N.F.
N.F.

1+
03

*

1283.44
1276.91 N
1276.81 SW
1276.81 E

*

1283.59
1275.50 W
1273.68 N
1273.68 S

*

1284.68
1278.02 W
1277.92 NE
1277.92 SW

*

1285.47
3+20

*1285.49
1+04

*1285.58
1278.61 NW
1278.61 SW

*
1286.00
1279.00 NW
1279.00 SE

*

1286.87
1+94

*

1287.60
1277.44 N
1277.34 S
1277.34 E

*

1287.72
1+38

*1289.04
2+41 S
0+79 E

0+
95

0+
99

*

1278.58
1268.42 W
1268.01 NE
1268.01 SW

*

1278.82
1268.39 N
1268.22 SW

*

1279.63
4+99

*

1280.21
0+31

*

1280.26
1+18

*

1281.60
1275.08 W
1271.70 N
1271.60 S

*

1283.77
4+41

0+
43

*

1272.80
1266.60 W
1266.60 N
1266.60 S

*

1273.84
1263.33 W
1263.16 N
1263.16 S

*

1274.00
1264.00 N
1263.90 S

*

1274.03
2+87

*

1274.14
0+14

*

1274.45
0+81

*

1274.67
0+66

*

1275.12
0+67

*

N.F.
1265.50 E
1263.13 N
1263.13 S

*

N.F.
N.F.

0+
40

* 1271.80
1265.25 N
1260.36 SW
1260.36 NE

*
1272.80
1265.80 W
1265.80 SE

*

1273.20
1265.35 N
1260.00 SW
1259.65 SE

*

1273.38
1258.27 N
1258.17 E
N.F. SE

*

1275.66
0+23

*

1276.29
2+42

*

N.F.
N.F.

*

1277.54
1267.29 N
1267.27 S

*

1260.60
1254.08 E
1254.08 W

*

1261.00
1253.18 W
1253.18 E
1253.08 S

*

1262.85
0+23 *

1263.60
0+24

*

1264.34
1+83

*

1264.39
1251.44 N
1251.44 S

* 1264.39
1251.44 W
1251.44 E

*

1265.71
0+25

*

1267.83
0+30

*
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29
83
/15

4489/12

Q .C.D.

15
61
2/1
03
4-3
6 &

7378/553

AGR .
89
34
/68
0-6
82

W .
D.

Q .C.D.

3787/132

15
61
2/1
03
7-3
9

C.H.P .

12
08
5/7
33
-4

05/415626

W .D.

03/477134

Q.
C.
D.

88/530354

ABN. 

AGR EEMENT

88
/06
25
18

15
61
2/1
01
8-2
0

R /W

AG
R.

84
56
/93
3

8' x 36' P ED. E.

90
95
/71
7

84/000275

3562/446-8

22' P V T.D/W , P .U ., EM. V EH., R EF.C., C.T. & P V T.S.E.

98
07
/74
3

6' 
PE
D.
 E.

& 06/484426

06
/28
93
87

L.S.

03/793627

30' P .U . & C.T.E.

10622/850

S.D.E.

4' ACC.E.

15/0203055

11302/436

SU R FACE

Q.
C.
D.

98/775212

29
55
/34
6

99/519127

5872/387

L.E.

10675/718-19

83
/25
34
44

39
46
/20
6

91
/56
86
82

3527/553

14
51
7/7
61

10' L. & S.W .E.

97/837364
S.D.E.

6/4
5

S.D.E.

AB
N.

92/565453

14672/0240-2

30
' P
.U
. &
 C
.T.
E.

AB
N.
 & 
P.U
.E.

8' EL.E. 

4' 
R D
W Y
.E.

02/046462

3859/331

18' L. & S.W .E.

EL.E.

86
/30
22
20
 &
 24

12/0511404 & 12/1170059

EM. ACC. E.

Q .C.D.

8864/981-2

AB
N.
 R
/W

1' V .N.E.

11
15
3/1
01

4372/551

ACC. E.

96/289199

85/418764

15612/1031-33

DEV ELOP MENT 

04
/61
78
69

3107/73

Q .C.D.

14489/98-9

20' X  20'

90/422206

95/477902

10
31
7/6
84

04/1347904

R .O.E.

91
38
/60
0

91/183249

P ED.E.

ACC. E.

TR F. CTL. E.

07/1284902

3'x 18' P ED. E.

90/422209

10/0074414

84
66
/13
0

1' V .N.E.

91/291336

83/082883

R/
W

89
92
/91
0-9
12

10999/759-760

4372/536-7

16' P .U . & IR R .E.

R .O.E.

ACC.E.

09
/06
94
28
1

AB
N.

06/584537

9219/809

& 1
56
12
/99
5

10
/83
19
72

84
70
/62
4

03/589100

02
/19
64
52

8' 
EL
.E.

5' P .U .E.

91/291335

W .D.

91/183249

W .D.

86
/61
88
83

96/231741

V.N
.E.

85
/45
13
56

CO
NS
EN
T &

89/003720

06/289387

1' V.N.E.

13/1063844

15
58
8/5
34

E.

15
61
2/1
04
2-3

04/617869

13
35
8/8
64

8' P .U .E.

W .D

99/801227

85/418765

14489/107-8

8105/38

03
/89
17
88

1' 
V.N
.E.

12' U .U .E.

16' W .L.E.

12
' W
.L.
E.

01/737331

92/570084

5' L. & 
S.W .E.

Q .C.D.

24' ACC. & EM.V EH.E.

91
84
/25
6-7

15612/998-1000

82/321

AB
N.
 

AB
N.
 R
/W
 & 
P.U
.E.

3946/214

83
/48
80
74

R .O.E.

83
02
/82
2

96/231741

04/617869

11665/1091

90
/42
22
03

12
' W
.L.
E.

93/578139

S.D.E.

45
22
/39
4

88
/10
67
56

53
07
/46
8

10
38
9/6
16

5' U .U .E.

3822/513

10239/1181

9781/115

15
61
2/1
04
0-2

V .N.E.

10
28
7/5
51

5' 
U .
U .
E.

91/194081

91
25
/74
0

P V T. IMP . IN R /W

04/821939

72
28
/64
1

00
/28
86
64

R /
W

04/617869

W .D.

3754/433

02/149344

13
04
1/1
29
3

85
/31
94
16

5' 
P .U
.E.

S.D.E.

8' U .U .E.

04/1489442

59
91
/48
9-9
0

S.W .E.

ABN.

4372/543

4159/360

W .D.

81
05
/40
-1

84
70
/62
4

16123/75-6

4' 
S.W
.E.

16' P .U .

ABN.

07
/12
94
96
9

03/589100

5' P .U .E.

7210/879

88
/12
01
59

24' P V T.D/W , P .U ., EM. V EH., R EF.C., C.T. & P V T.S.E.

98
/28
49
67

Q .C.D.

91
/44
91
66
,9,
70

Q .
C.
D.

87
77
/27
2

1' V .N.E.

59
91
/48
9-9
0

89/407766

06
/48
44
26

14489/109-10

13
49
7/3
05

L.S.

85/418765

L.S.

R EF. E.

98/1138906

97/837364

Q .C.D.

10215/913

R .O.E.

9184/256-7

85
/02
27
04

ABN. 

84
74
/67
1

12' W .L.E.

P .U ., EM. V EH. ACC. E.

24' ACC. & EM.V EH.E.

ABN.

P EDESTR IAN P LAZA 

10
20
5/6
64
-5

04/617869

6288/744-5

11
' N
.M
.A.
E.

10
94
6/6
91

92/
440
36
0

20
' X
 20
' S
.D
.E.

90
/42
22
03

S.S.E.

12
/07
80
58
6

V .E.

08/0895970

16
' W
.L.
E.

15612/1034-6

5307/468

Q .C.D.

S.D.E.

90/422205

07/453807

39
46
/20
6

AGR .

L.E
.

N.
M.
A.E
.

04/1347461

Q .C.D.

S.D.E.

TR F. CTL. E.

ACC.E.

08/486632

W .L.E.

30' P .U .E.

10334/1281

8' 
IR
R.
 E.

Q .C.D.

8757/190

N.C.H.P .

14206/916

07/1017839

C.
H.
P.

85
/33
28
15

83/082883

06/484430

S.W
.D
.

24
' P
V T
.D
/W
, P
.U
., E
M.
 V E
H.
, R
EF
.C
., C
.T.
 & 
P V
T.S
.E.

13
52
1/1
11

1' 
V .N
.E.

87/606677 S.D.E.

06
/51
57
64

88
57
/36
9

4372/548

14/0127885

AGR .

98/596244

3477/595

AGR .

16
11
1/1
35
3

192/49

17
69
/19
4

03/589100

Q .C.D.

36
16
/50
4

7' ACC. E.

L.S.

& 06/484429

92/570083

W .D
.

12' x 12' U .U .E.

CONNECTION

20' W .L.E.

91
/41
56
16

14077/203-4

16148/1023-25

97
12
/89
2

W .D.

98/1170229

P ED. E.

84
/52
59
46

3527/553

7' 
L. 
& S
.W
.E.

10
41
7/1
44
5

12363/332

85/022704

1' V.N.E.

14
51
7/7
62

93/483626

90/422203

14/0794063

5' 
P.U
. &
 C
.T.
E.

1' V .N.E.

44
16
/19
1,1
93
,19
5,1
97

Q .C.D.

15' U .U .E.

13
85
8/1
00
2-0
7

12612/1010

3962/306

15
63
7/9
17
-9

11
05
4/5
63

7143/772

EX C. TO

AGR EEMENT
04/617869

04
/61
78
69

S.D.E.

12/0798627

08/481243

Q .C.D.

36
61
/55
4

12020/809

Q .C.D.

15612/1017-18

13
/05
74
89
8

3' W .L.E.

3527/553

10946/690

ACC. E.

S.D.E.

96
9/3
42

R.
O.
E.

U .
U .
E.

16436/1168

04/1347904

C.H.P .

04/1030924

EL
.E.

07/801636

90/422207

3562/453

85/319416

94/367094

TR F. CTL. E.

AGR .

5872/387

10051/1314

W .D.

P.U
.E.

10/0074414

S.D.E.

85
/33
28
14

87/701503

10' U .U .E.

06/706663

4143/343

(00
9-8
5)

03/891788

13
52
1/1
13

87/598236

S.D.E.

81
05
/36

W .D.

84
66
/13
1

R /W  ACQ .

96/231741

DE
DI
CA
TIO
N

98/596243

Q .C.D.

5' 
P.U
.E.

3882/288-9

1' 
V.N
.E.

89/003720

06
/28
93
87

89/407770

Q .C.D.

9767/872

16
40
/32
7

98/1189713 20' W .L.E.

04/617869

4372/540

W.
D.

06
/28
93
87

8919/431-34

07/716172

12' W .L.E.

86/108688

15612/998-1000
R/
W

03/1243034

GIFT DEED

99
/11
01
88

30' P .U . & C.T.E.

L.S.

82/321

S.D
.E.

90/422203

15637/917-9

11665/1091

P V T.IMP .R /W

92/681944

5860/488

R .O.E.

W.
D.

15
/00
92
75
5

12' W .L.E.

S/W  AGR .

5' W .L.E.

09/0286007

84
/34
25
52

W.
D.

BLANK ET

5' U .U .E.

15612/996-7

04/617869

AB
N.

4372/554

86
/11
86
61

N.S.

Q.
C.
D.

96/704875

92/636753

02/984850

92
/59
86
98

4481/58

Q.
C.
D.

3772/452

05
/35
69
66

C.H.P .

15' U .U . E.

W .D
.

04/617869

L.E.

4458/271

W.D.

14
/00
81
29
9

98/355573

6/4
5

84/000275

4411/365-6

R .O.E.

09/0694016

10
/10
75
10
6

20
' P
.U
.E.

ABN.

16
' W
.L.
E.

89/407766

35
62
/44
6-8

L.S.

L.S.

12
94
3/4
4

& IR R .E.

89
/00
37
20

10
37
7/9
95

5' 
IR
R .
 E.

91
84
/25
3

14
48
9/1
15
-16 R.
O.
E.

03/326170

07/1294969

EL
.E.

1' 
V.N
.E.

P .U .E.

7.5
' S
.W
.E.

W .L.E.

13/1002180, 81, 84

10
94
6/6
90

89/
407
766

3527/553

1' V.N.E.

13
45
3/7
44

ABN. R /W

5872/387

4164/410

03/794613

Q .C.D.

06
/48
44
27

10215/913-4

04/617869

24
' A
CC
. &
 EM
.V E
H.
E.

20' W .L.E.

20' D.E.

R .O.E.

84/525946

AGR EEMENT

8470/624

C.H.P .

59
91
/48
9-9
0

19
41
/10
1 &
 11
35
1/4
26
, 7

12
' W
.L.
E.

12
96
5/1
13
5

6304/816-8

ACC.E.

BU S STOP  & ACC.E.

R .O.E.

W .L.E.

84
/00
02
75

12' S.L.E.

3822/514

91/396591

15612/1034-6

10670/1423

33
86
/34
4

43
72
/54
8

C.H.P .

5603/482

07/801636

7' 
N.
M.
A.E
.

4' U .U .E.

93
/57
81
40
 &
 41

00/850254

388
2/2
88

3772/453

7452/4

96/741863

8764/865

W .D.

02/984309

14206/916

10/0074415

5' 
P.U
.E.

R .
O.
E.

10
/10
75
10
7

C.
H.
P .

15
52
2/3
5

D.E.

08/486632

8451/403

09
/00
65
10
9

EL. E.

1' V.N.E.

98/355575

83/082883

09/0694016

16' x 16' W .L.E.

12' P .U .E.

R .O.E.

89/407766
R /W  ABN.

89
/00
37
20

92
31
/82
6-7

C.H.P .

AGR EEMENT

W .L.E.

S.D.E.

03/589100

06
/81
42
95

R D
W Y
.E.

14
48
9/1
18
-19

84
/38
07
68

89
/40
77
66

EASEMENT

3622/362

7' ACC. E.

13
39
0/2
37

07/658761

03
/65
21
08

16' x 16' W .L.E.

AB
N.

14614/494

79
93
/25
6

5' 
P .U
.E.

11' L. & S.W .E.

90/369803

16515/1127

12
' R
DW
Y. 
& P
.U
.E.

8932/774

06/479404

1' V.N.E.

MC
R

20
' W
.L.
E.

17
89
/18
4

C.H.P .

84
/43
22
87

15' D. & F.C.E.

84/231010

15
61
2/9
98
-10
00

17
69
/19
4

AB
N.
 

ABN.
99/1023398

S.E.

96/231741

83/309041

10' P .U . & P ED.E.

15
61
2/1
00
1-0
2

C.H.P .

W .L.E.

10
38
9/6
15

39
62
/30
6

CO
ND
EM
NA
TIO
N

90
/40
36
25

ABN. R /W

15
61
2/1
03
4-6

89
19
/42
7-3
0

4372/542

Q.
C.
D.

36
16
/50
5

91/396591

5603/480

04/617869

93/483626

Q .C.D.

4' ACC. & P .U .E.

84/193466

AB
N.
 R
/W

85/418764

14057/37-39

20' X  20'

97
12
/89
0-1

84
29
/62
6-6
27

12612/1031-33

3787/131

R.
O.
E.

9207/939-40

37
63
/42
4

88/
283
453

R IGHT OF P OSSESSION

W .D.

96
9/3
42

1' V .N.E.

PV
T. 
IM
P. 
IN
 R
/W

R /W
 CO
NV
.

14489/113-14  &

U .U .E.

00
/28
86
64

85/319416

00/339221

Q.
C.
D.

83/082883

13/0707353

04/617869

PV
T.I
MP
 R
/W

1' 
V .N
.E.

3562/449

W .D.

87
/70
15
03

P U BLIC IMP R OV EMENT 

15
61
2/1
02
1-2
3

AB
N.
 

08/335653

-363

SN. & L.E.

12' W .L. E.

Q .C.D.

06/117869

89/534861

06/289387

06/484424

24
' P
VT
.D
/W
, P
.U
., E
M.
 V E
H.
, R
EF
.C
., C
.T.
 & 
P V
T.S
.E.

15364/645

84
/00
02
75

07/1294969

1' 
V.N
.E.

1926/594

14
48
9/1
13
-14

P V T. ACC. E.

5' 
U.
U.
E.

06/484312

59
91
/48
9-9
0

03/794615 Q.
C.
D.

04/617869

& 10/0744123

8162/552-6

97/837364

Q .C.D.

10205/664-5

12
94
3/4
3

14489/111-12

L.S.

30' P .U . & C.T.E.

P .U ., EM. V EH. ACC. E.

5' S.W .E.

5872/387

D.E.

3962/300

AGR .

92/565452

P V T. CR . ACC. E.

3511/106

3859/330

9195/883-4

10
23
9/1
18
1

11' N.M.A.E.

AG
R.

92/681944

10
34
0/8
96

EASEMENT

13213/290

Q.
C.
D.

I. & E.E.

W .D.

P .A.E.

W .L.E.

4' 
RD
WY
.E.

86/302220 & 24

W .D.

90/422204

04
/61
78
69

07/453816

R .O.E.

EM.&S.V EH.E.
U .E.

15/0689363

97/0432122
15/0689364

*

W .L.E.

99/0696818

*

B.S.E.

15
/08
25
39
1

*

EM
.&S
.V E
H.
E.

15
/08
25
39
0R .O.E.

15/0825389

15/0811209

15/0811209

15/0811209

15/0811209 15/08
1120
9

8' P .U .E. (042-31)

P ED.E.
15/0436711

15
/04
36
71
1

*

P E
D.
E.

91
/02
53
67
2

*

6' 
W .
L.E
.

P .U .E.
13/0148710

P.U
.E.

R .O.E.89/0407768

8' 
U.
E.
91
/02
53
67
1

89/0407769

89
/04
07
76
9

69
/01
99
81
5

73
/00
72
82
8

71/0002229

PE
D.
E.

77
/00
43
22
3 15
/08
91
45
5

8' P .U .E.89/0407767

13
/01
48
71
0

P .U .E.
89/0407767

13/0148710

*

P .U .E.

P .U .E.
89/0407767

8' P .U .E.13/0148710

13/0148710*

P .U .E.

13/0148710

*

P .U .E.

8' P
.U
.E.
89
/04
07
76
7

R .O.E.
16/0335629

16/0952901

*

25' X  25' S.D.E.

*

N.M.ACC.E.

*

B.S
.E.EM.&S.V EH.E.

*

1' V.N.E.

*W .E. & S.E.

*

1' 
V.N
.E.

17
/03
76
76
2

*

S.D
.E.

ABN.16/0901895

W .E. & S.E.59/0092321

18/0754948

15
/02
81
98
6

71
/01
57
46
0

R .O.E.
19/0641172

19
/06
44
04
2

19/0644042
*

25' X  25'
S.D.E.*

25' X  25'
S.D.E.

*

1' V.N.E.*

1' V.N.E.

*

N.M.ACC.E.

19/0644042

*

N.M.ACC.E.

ABN.
18/0786492

19/0847961

19/0847961

RD
WY
.E.

62
/00
11
38
5

*
S.D.E.

8' P
.U
.E.

*

1' V.N.E.

*

W .E. & S.E.

20
/01
66
58
0

*
EM
.&S
.VE
H.
E.

1' 
V.N
.E.

*

20
' X
 20
'

S.D
.E.

*

5' 
N.
M.
AC
C.
E.

& 
P.U
.E.

173-50-106

173-50-123C

173-50-093B

173-41-016B

173-51-097F

173-51-097G

173-52-005C

173-40-008D173-40-008F

173-40-172D173-40-134C

173-40-008C

173-53-012E

173-40-006A

173-51-097J

173-52-002E
173-52-002F

173-52-001A

17
3-4
1-0
15
A

173-41-017A 173-41-021A

173-40-006A

173-40-172D

TR ACT "A"

TR ACT "A"

TR ACT "B"

TR ACT "C"

TR ACT "A"

TR ACT "A"

B1
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M.H. TAP

C.O. TAP

2+
63 2+29

1+
48

0+10

2+
51

MH
 TA
P

*

1257.04
1252.10 N
1251.84 W
1251.84 S

*

1257.19
1+17

*
1258.31
1252.66 S*

1260.32
1+59

1+
76

*

1257.32
1+33

*

1257.81
0+57

*

1258.00
1251.80 N
1251.80 E

*

1258.00
1253.98 N

*

1258.10
1253.38 S

*

1258.10
1253.70 N
1253.70 S
1253.70 E

*
1258.24
2+17

*

1258.46
1+37

*

1258.75
0+57

*

1258.90
1+11

*

N.F.
N.F.

*

N.F.
N.F.

*

0+51

*

1252.72
3+52

*

1254.35
4+58

*
1254.83
3+35

*

1255.00
1249.75 N
1249.75 W
1249.75 E

*

1255.20
1249.80 W
1249.80 N
1249.80 S
1249.70 E

*

1255.29
1246.33 NW
1246.23 E

*

1255.30
1+19 E
0+07 S

*

1255.88
2+09

*

1255.90
1250.34 W
1250.34 N
1250.34 S

*

1256.26
1248.75 NW
1247.38 SE

*
1256.66
1+18

*

1256.67

*

1257.09
1251.44 N
1251.44 S
1250.11 W
1250.01 SE

*

1257.10
0+10

*

1257.85
1+18

*

1258.36
1252.32 N
1252.32 S
1251.23 W
1251.13 E

*

N.F.
N.F.

*

N.F.
N.F.

*

1259.00
1252.97 N
1252.97 W
1252.97 E

*

1259.71
1+98

*

1259.81
2+99

*
1260.14
3+17

*

1260.20
1254.38 W
1254.38 E

*

1260.36
5+22

*

1260.51
2+94

*

1260.54
1254.79 N
1254.79 S
1254.79 E

*

1260.76
0+61

*

1261.10
1254.79 N
1254.79 S

*

1261.33
0+65

*
1261.39
3+41

*

1261.50
1257.43 N

* 1262.00
1257.24 N
1257.24 S
1257.24 W

*
1262.20
1255.93 E

*

1262.50
1257.43 S

*

1260.85
0+85

*

1261.71
4+10

*

1261.89
3+97

*1261.94
1256.53 NW
1256.44 S *

1262.05
1+12

*

1262.71
0+97

*1262.89
1+17

*

1262.93
1256.96 NE
1256.96 SW
1256.92 NW
1256.91 SE

* 1263.00
1255.11 N
1255.11 W

*

1263.10
1258.55 NE

*
1263.22
2+61

*

1263.46
1257.35 SW
1257.27 NW
1257.24 NE

*

1263.50
1256.89 E
1256.92 N
1256.93 S

*

1263.58
1257.89 SW

*

1263.90
1255.52 E
1255.52 S

*
1264.00
1257.84 S

*

1264.03
1257.48 NE
1257.35 SW

*

1264.44
0+88

*

1264.52
2+35

*1265.29
2+46

*

1265.37
1+21

*

1265.79
1+07

*

1266.75
3+76

*

N.F.
N.F.

*N.F.
N.F.

*

N.F.
N.F.

*1265.90
1258.10 W
1258.10 N
1258.10 SE

*

1266.55
1259.50 N
1258.47 SE

* 1266.60
1+82

*

1266.78
0+12

*

1267.10
1+03

*

1267.17
1260.45 N
1260.35 W

* 1267.67
1+86

*

1267.97
0+56

*

1268.16
1+32

*

1268.26
1261.33 W
1261.15 N
1261.15 S

*

1268.36
1+38

*

1268.41
0+45

*

1268.71
1+19

*

1268.73
1261.66 W
1261.56 S

*
1269.03
0+63

*

1269.20
1263.66 N
1263.66 W
1263.66 E

*

1269.50
1264.26 E
1264.26 W

*
1269.58
0+91*

1269.63
1263.68 E
1263.48 N
1263.48 S

*

1269.66
0+45

*

1269.81
2+31

*
1269.87
3+81

*

1269.91
1265.21 E
1265.04 N
1265.04 S

*

1270.30
1265.35 E

*

1270.80
1+41

*

1270.85

*
1272.74
4+21 *

N.F.
0+79

*

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.

0+
91

0+
72

2+
153+
373+
87

*

1262.10
1255.25 W
1255.30 N
1255.35 S

*

1262.13
2+54

*

1263.00
1258.32 W

*

1263.10
1256.24 N
1256.24 S

*

1263.12
3+23

*

1263.29
0+26*

1263.49
1+18

*

1263.72
0+95

*

1264.30
1+11

*

1264.34
2+65

*

1264.53
3+46

*

1264.60
1257.55 W
1257.45 S

*

1265.38
1258.06 E
1257.96 S

*

1265.50
1257.98 NW
1257.88 E

*

1265.82
1258.24 N
1258.14 SE

*

1266.07
1+66

*
1266.83
1259.33 W
1259.23 S*

1266.95
1259.84 N
1259.74 E

*

1267.20
1261.85 W

*

1267.85

*
1268.61
3+79

*1269.96
1+39

*

1270.20
1264.93 S

*

1270.27
0+29

*

1270.29
0+80

*

1270.43
1265.59 E
1265.42 N
1265.42 S

*

1270.51
1261.36 E
1261.26 N

*1271.75

*

1272.30
1260.83 NW
1260.83 E

*

1276.20
3+36

*

1295.90
1288.39 W

*

1295.95
1288.32 N
1288.32 W
1288.32 E

*

1295.95
1288.32 W
1288.32 E
1288.32 S

*

1296.00
1289.15 N
1289.15 E

*

1297.00
1290.03 E
1290.03 S

*

1298.30
1292.25 S

*

N.F.
0+43

* N.F.
0+83

*N.F.
0+87

*

N.F.
1+10

*

N.F.
2+62

*

N.F.
4+123+

470+
66 2+
65

0+87

0+
501+
960+
45

0+49

*

1256.20
2+72

*

1256.29
0+54

*

1256.39
1246.50 W
1234.29 N
1234.27 S

*

1256.65
1246.50 W
1234.36 N
1234.34 S

*

1257.07
3+10

*

1257.21
0+34

*
1257.52
3+96

*

1257.92
2+38

*

1258.00
1251.99 W
1251.99 E

*

1258.00
1252.32 N
1252.32 S

*

1258.17
1251.40 W
1235.25 N
1235.23 S

* 1258.69
0+99

*

1259.02
1+80

*

1259.27
1247.80 W
1235.74 N
1235.72 S

*

1260.07
5+15

*

1260.10
1253.32 E

*

1260.30
1255.09 W
1255.09 S

*

1260.71
0+95

*

1261.00
1256.27 W
1256.27 NE

*

1261.16
1+38

*

1261.20
1255.56 SW
1255.56 E

*

1261.70
0+63

*

1262.07
0+47

*

1262.11
0+49

* 1262.40
1+45

*

1262.63
1257.71 S
1257.61 W
1257.61 E

*

1263.00
1258.02 S
1257.92 W
1257.92 E

*

1263.06
1258.84 N
1258.84 W

*1264.00
1259.60 S

*

N.F.
3+17

* N.F.
N.F.

*

1261.62
2+54

0+41

0+58

*

1252.30
1246.99 N
1246.99 E *

1252.47
0+32

*

1254.75
0+48

*

1255.07
1233.46 N
1233.44 SE

3+05

2+02

*

1236.48
3+53

*

1241.75
0+86 *

1244.26

*

1246.23
1+58

*

1246.52
1242.29 N
1242.22 W
1242.16 NE

*

1246.56
0+32

*1246.73
4+39

*

1247.00
1241.41 N
1241.41 S

*

1247.02
1+77

*

1247.03
1229.83 W
1229.80 SE

*

1247.50
1241.43 W
1241.43 E

*

1247.70
1231.10 W
1231.10 E

*

1248.19
3+44*

1248.27
1232.47 NW
1230.50 W
1230.50 E

*

1248.40
1242.24 S

*

1248.51
4+46

*

1249.71

*

1250.16
2+46

*

1250.25
2+45

*

1251.30
0+27

*

1251.77
0+29 *

1251.96
1233.04 W
1233.04 E

*

1251.96
1238.04 W
1238.04 E

*

1252.74
1239.70 W
1239.70 E

*

1253.95
1240.99 W
1240.99 E

*

1254.47
1+61

*

1255.20
2+13

*

1259.02
1+30

*

N.F.
N.F.

*

N.F.
N.F.

*
N.F.
N.F.

*

N.F.
N.F.

*

1252.79
1+90

*

1254.96
3+07

*

1255.01
1241.63 NW
1241.63 E

*

1255.25
0+85

*

1255.48
1247.30 N
1247.30 SE

*

1255.53
0+36

*

1255.90
1247.04 W
1247.04 S

* 1255.90
1249.62 N
1249.62 S

*

1256.11
3+27

*

1256.22
1+01

*

1256.30
0+95

*

1256.42
2+20

*

1257.02
0+72

*

1257.16
1+47

*1257.67
1253.02 N
1253.02 S

*

1257.90
1250.62 W
1250.62 N
1250.21 S

*

1258.00
1252.05 E

*

1258.18
4+82

*

1258.67
0+39

*

1258.70
1251.65 W
1251.65 E
1251.65 S

*

1258.78
4+06

*

1258.85
N.F.

*

1258.90
1253.09 N
1253.07 E

*

1259.02
2+57

*

1259.04
1252.76 W
1252.60 S

*

1259.30
1252.60 N
1252.60 W
1252.60 E

*

1259.40
1+77

*

1259.57
1252.08 E

*

1260.25
1253.38 N
1253.35 E

*

1260.25
1253.38 N
1253.38 W
1253.38 E

*

1260.36
0+37

*

1261.23
0+14

* N.F.
N.F.

*N.F.
N.F.

*

N.F.
N.F.

*

N.F.
N.F.

M.
H.
 TA
P

0+27

*

1252.00
1255.81 N
1255.81 S

* 1257.36
3+62

*

1258.05
4+11

*

1260.40
2+14

*

1260.69
1254.58 N
1254.58 S

*

1261.30
4+33

*

1261.44
1+09

*

1262.00
1253.87 N
1253.87 S

*

1263.44
4+10

*

N.F.
N.F.

*

N.F.
N.F.

*

1259.00
1254.93 W

*

1244.90
0+17

*

1245.00
1232.43 E
1232.43 NW

*

1259.22
0+22 SW

*

N.F.
N.F. N
N.F. E
1248.03 SW

*

1267.26
1+58

*

1267.31

*
1269.62
1+01

*

1270.67
0+09

*

1270.70
0+52

*

N.F.
N.F.

*

N.F.
N.F.

*
N.F.
N.F.

1+
55

1+
11

1+
34

1+
07

*

1285.14
0+07

* N.F.
N.F.

*

1260.00
1247.60 NE
1236.91 W
1236.41 S

*

1260.49
1+55

*

1261.87
4+20

*

1262.14
N.F. S
1241.31 W
1241.25 E

*

1263.10
2+70

*

1263.42
1250.50 S
1244.26 W
1244.20 E

*

1264.02
1+91

*

1264.35
1246.18 W
1246.12 E

*

1264.80
1257.32 NW
1257.32 E

*

1267.10
427.05

*

1267.23
1250.60 W
1250.54 E

*

1268.54
3+20

*

1268.77
1253.96 W
1253.91 E

*

1270.24
3+13

*

1270.81
0+30

*

1271.00
1261.11 S
1258.60 W
N.F. NE

*

1272.96
0+38

*

1274.40
0+79

*

1276.96
1+84

*

1279.58
2+82

*

N.F.
1259.71 NW
1259.63 W
1259.63 E

*

N.F.
1259.80 W
1259.68 E

*

N.F.
1260.04 NW
1260.00 E

*

N.F.
N.F. N
1258.50 SW
1257.32 W
1257.25 E

2+
112+
96

* 1252.56
2+41

* 1252.69
0+18*

1252.82
1233.91 W
1232.40 N
1232.40 S

* 1253.68
2+21*

1253.87
1240.60 W
1232.80 N
1232.78 S

*

1254.02
0+49

*

1254.12
1242.10 W
1232.87 N
1232.85 S

*

1254.41
1+14

*

1254.70
1243.20 E
1233.29 NW
1233.27 S

*

N.F.
1240.00 W
1232.12 N
1232.10 S

*
1245.31
0+54*

1246.81
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1+05

0+390+50
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1236.48
3+53
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1241.75
0+86
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1242.29 N
1242.22 W
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0+32
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The Triangle (SEG Proj. No. 200504) June 10, 2021 
 

 

MH Rim  Inverts  Pipe Reach Length Slope  

E  1246.49 E & NW   1233.9     

D  1246.6 SE  1233.6   S  1232.7 E-D 17.6’  0.017’/’  

A   1246.5 N, W & S   1232.1 D-A 53.4’ 0.028’/’ 

B   1245.7 N & SE  1227.8 A-B 96.8’ 0.0439’/’  

C  1245.7 N & S  1227.6 B-C 30.9’ 0.0065’/’ 

 

A 

B 

C 

D 

E 

FIGURE 4A - Indian School 
/Miller Roads Manhole Survey 
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Monitored Sewer Flow Report 

Indian School/Miller Road Survey 
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Flow Monitoring Site Report 

RDH ENVIRONMENTAL SERVICES, L.L.C. 
6007 S. 40th Street, Suite # 3  Phoenix, AZ 85042  (602) 381-1960 

Licenses:  122278 A 
Page 1 of 6 

Project Number: SL861  SEG Engineering 

Site Location & Traffic Control 

Site reference ID: QS16-45, MH 73 

Monitoring Address: On Indian School, 100 yards East of 75th St., East bound fast lane 

Traffic Control Requirements: YES, provided by Action Barricade Company 

Site Structure / Channel/Pipe 

Installation structure: 4ft. Manhole, Brick 

Structure Size/dimensions: 4’ with ring and cover 

Rim to pipe invert: 157.675” 

Flow configuration: Pipe 

Flow Direction: East 

Main Pipe size inches: 10”     

Type of Pipe: VCP 

Scum line: 4” 

Pipe/Channel Condition: Intact  

Inside the pipe: Reasonably clean 

Lateral Pipe(s): No 

Logger Sensors Monitoring 

Meters/Loggers: FL900 

Sensor: Flo-Dar (AV) noninvasive 

Units Measurement: 
GPM (gallons per minute) 
GPD (gallons per day) 
Level (inches) 
Velocity FPS (feet per second) 

Data logging intervals (minutes and or Hours): 5 minute intervals 

Remote monitoring: N/A  



Flow Monitoring Site Report – SEG Engineering 

RDH ENVIRONMENTAL SERVICES, L.L.C. 
6007 S. 40th Street, Suite # 3  Phoenix, AZ 85042  (602) 381-1960 

Licenses:  122278 A 

Page 2 of 6 

Duration of monitoring Days: Nine (9) day, including two (2) weekends 

Data Start Date/Zulu Time:  06-24-2020, 13:00 

Data Ending Date/Zulu Time: 07-10-2020, 8:00 

Equipment Removal Date/Time: 07-10-2020, 8:50 

General Notes:  
RDH performed a Confined Space Entry for Installation and Calibration of flow monitoring equipment. The 10” pipe had no 

debris with about 3.5” of flow with good velocity at the time of the installation. Based on the scum line the flows appear to be in 

the lower 4” of the pipe with minimal scum build up. The sensor was mounted in the upstream pipe. The manhole appears to be in good 

condition with thin rusted steps and there were no equipment errors. Below are photos and flow data summaries showing 
Level, Velocity, Flow and attached excel raw data file. 



Flow Monitoring Site Report – SEG Engineering 

RDH ENVIRONMENTAL SERVICES, L.L.C. 
6007 S. 40th Street, Suite # 3  Phoenix, AZ 85042  (602) 381-1960 

Licenses:  122278 A 

Page 3 of 6 



Flow Monitoring Site Report – SEG Engineering 

RDH ENVIRONMENTAL SERVICES, L.L.C. 
6007 S. 40th Street, Suite # 3  Phoenix, AZ 85042  (602) 381-1960 

Licenses:  122278 A 

Page 4 of 6 

Sustainability MH73 Level (in.) 

Date Maximum Minimum Average 

Wednesday, June 24, 2020 3.22 2.06 2.69 

Thursday, June 25, 2020 3.42 1.83 2.60 

Friday, June 26, 2020 3.24 2.07 2.63 

Saturday, June 27, 2020 3.03 1.77 2.43 

Sunday, June 28, 2020 2.77 1.77 2.27 

Monday, June 29, 2020 3.26 1.95 2.48 

Tuesday, June 30, 2020 3.29 1.74 2.43 

Wednesday, July 1, 2020 3.27 2.01 2.57 

Thursday, July 2, 2020 3.46 2.04 2.65 

Friday, July 3, 2020 3.42 1.95 2.74 

Saturday, July 4, 2020 2.94 2.03 2.42 

Sunday, July 5, 2020 2.83 1.82 2.24 

Monday, July 6, 2020 3.19 1.78 2.47 

Tuesday, July 7, 2020 3.36 1.92 2.52 

Wednesday, July 8, 2020 3.37 1.74 2.61 

Thursday, July 9, 2020 3.53 1.99 2.69 

Friday, July 10, 2020 2.99 2.21 2.61 

MH73 Period Summary: Level 

Measures Value Unit Date Time 

Max. 3.53 in. Thursday, July 9, 2020 2:55 PM 

Min. 1.74 in. Wednesday, July 8, 2020 1:50 AM 

Avg. 2.52 in. 

*Data begins at 1:00pm on June 24th and ends at 8:00am on July 10th.



 

Flow Monitoring Site Report – SEG Engineering 
 

RDH ENVIRONMENTAL SERVICES, L.L.C. 
6007 S. 40th Street, Suite # 3  Phoenix, AZ 85042  (602) 381-1960  

Licenses:  122278 A  

Page 5 of 6 

 
 

Sustainability MH73 Velocity (fps) 

Date Maximum Minimum Average 

Wednesday, June 24, 2020 1.58 1.12 1.4 

Thursday, June 25, 2020 1.65 1.04 1.36 

Friday, June 26, 2020 1.57 1.08 1.33 

Saturday, June 27, 2020 1.54 0.98 1.29 

Sunday, June 28, 2020 1.42 1.00 1.23 

Monday, June 29, 2020 1.59 1.06 1.31 

Tuesday, June 30, 2020 1.55 0.95 1.27 

Wednesday, July 1, 2020 1.57 1.02 1.32 

Thursday, July 2, 2020 1.56 1.01 1.30 

Friday, July 3, 2020 1.56 0.93 1.29 

Saturday, July 4, 2020 1.46 1.03 1.24 

Sunday, July 5, 2020 1.40 0.93 1.16 

Monday, July 6, 2020 1.55 0.94 1.24 

Tuesday, July 7, 2020 1.65 0.97 1.25 

Wednesday, July 8, 2020 1.59 0.99 1.31 

Thursday, July 9, 2020 1.67 1.06 1.34 

Friday, July 10, 2020 1.48 1.11 1.29 

 

MH73 Period Summary: Velocity 

Measures  Value Unit Date Time 

Max. 1.67 fps. Thursday, July 9, 2020 2:55 PM 

Min. 0.93 fps. Friday, July 3, 2020 1:45 AM 

Avg.  1.29 fps.   

 
 
 

*Data begins at 1:00pm on June 24th and ends at 8:00am on July 10th. 
 
 
 
 
   
 
 
 
 
 
 
 
 
 



 

Flow Monitoring Site Report – SEG Engineering 
 

RDH ENVIRONMENTAL SERVICES, L.L.C. 
6007 S. 40th Street, Suite # 3  Phoenix, AZ 85042  (602) 381-1960  

Licenses:  122278 A  

Page 6 of 6 

 
 

Sustainability MH73 Flow 

Date 

Maximum 

(gpm) 

Minimum 

(gpm) 

Average 

(gpm) 

Total 

(gal) 

Wednesday, June 24, 2020 105.32 40.76 75.41 49,772.80 

Thursday, June 25, 2020 117.30 32.91 71.13 102,424.40 

Friday, June 26, 2020 107.48 39.53 69.37 99,890.10 

Saturday, June 27, 2020 96.72 28.48 60.85 87,630.80 

Sunday, June 28, 2020 78.66 29.19 52.00 74,882.80 

Monday, June 29, 2020 110.12 36.40 63.28 91,125.30 

Tuesday, June 30, 2020 109.06 28.08 60.09 86,533.80 

Wednesday, July 1, 2020 109.38 36.44 66.74 96,099.20 

Thursday, July 2, 2020 117.17 36.44 68.87 99,174.60 

Friday, July 3, 2020 112.99 31.20 71.70 103,251.90 

Saturday, July 4, 2020 86.91 37.12 57.34 82,566.20 

Sunday, July 5, 2020 79.70 28.49 48.21 69,421.20 

Monday, July 6, 2020 104.04 27.75 60.47 87,081.60 

Tuesday, July 7, 2020 119.09 35.14 61.83 89,030.80 

Wednesday, July 8, 2020 112.87 28.33 69.17 99,610.50 

Thursday, July 9, 2020 128.82 36.49 73.07 105,224.50 

Friday, July 10, 2020 91.03 44.83 65.97 15,832.30 

 

MH73 Period Summary: Flow 

Measures  Value Unit Date Time 

Max. 128.82 gpm Thursday, July 9, 2020 2:55 PM 

Min. 27.75 gpm Monday, July 6, 2020 2:30 AM 

Avg. 63.98 gpm   

Total    1,439,553.00  gal   

 
 
 
 
*Data begins at 1:00pm on June 24th and ends at 8:00am on July 10th. 
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Utility Plan 
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6" ONSITE SERVICE LINES - Allowable Capacity

Project Description

Manning 
Formula

Friction Method

Full Flow 
Capacity

Solve For

Input Data

0.013Roughness Coefficient

ft/ft0.010Channel Slope

in6.0Normal Depth

in6.0Diameter

gal/min251.83Discharge

Results

gal/min251.83Discharge

in6.0Normal Depth

ft²0.2Flow Area

ft1.6Wetted Perimeter

in1.5Hydraulic Radius

ft0.00Top Width

in4.6Critical Depth

%100.0Percent Full

ft/ft0.012Critical Slope

ft/s2.86Velocity

ft0.13Velocity Head

ft0.63Specific Energy

(N/A)Froude Number

gal/min270.89Maximum Discharge

gal/min251.83Discharge Full

ft/ft0.010Slope Full

UndefinedFlow 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

in6.0Normal Depth

in4.6Critical Depth

ft/ft0.010Channel Slope

ft/ft0.012Critical Slope

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

6/15/2021

FlowMaster
[10.03.00.03]

Bentley Systems, Inc.  Haestad Methods Solution  
CenterGensler Sewer.fm8



8" Sewer at 0.0152'/' - PEG West Lot Line

Project Description

Manning 
Formula

Friction Method

Normal DepthSolve For

Input Data

0.013Roughness Coefficient

ft/ft0.015Channel Slope

in8.0Diameter

gal/min238.00Discharge

Results

in3.3Normal Depth

ft²0.1Flow Area

ft0.9Wetted Perimeter

in1.8Hydraulic Radius

ft0.66Top Width

in4.1Critical Depth

%41.2Percent Full

ft/ft0.007Critical Slope

ft/s3.91Velocity

ft0.24Velocity Head

ft0.51Specific Energy

1.517Froude Number

gal/min719.27Maximum Discharge

gal/min668.65Discharge Full

ft/ft0.002Slope 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

%41.2Normal Depth Over Rise

ft/sInfinityDownstream Velocity

ft/sInfinityUpstream Velocity

in3.3Normal Depth

in4.1Critical Depth

ft/ft0.015Channel Slope

ft/ft0.007Critical Slope

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

6/15/2021

FlowMaster
[10.03.00.03]

Bentley Systems, Inc.  Haestad Methods Solution  
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8"  Sewer at 0.0152 ft/ft - East Lot Line

Project Description

Manning 
Formula

Friction Method

Normal DepthSolve For

Input Data

0.013Roughness Coefficient

ft/ft0.015Channel Slope

in8.0Diameter

gal/min253.00Discharge

Results

in3.4Normal Depth

ft²0.1Flow Area

ft1.0Wetted Perimeter

in1.8Hydraulic Radius

ft0.66Top Width

in4.2Critical Depth

%42.8Percent Full

ft/ft0.007Critical Slope

ft/s3.95Velocity

ft0.24Velocity Head

ft0.53Specific Energy

1.499Froude Number

gal/min714.52Maximum Discharge

gal/min664.23Discharge Full

ft/ft0.002Slope 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

%42.8Normal Depth Over Rise

ft/sInfinityDownstream Velocity

ft/sInfinityUpstream Velocity

in3.4Normal Depth

in4.2Critical Depth

ft/ft0.015Channel Slope

ft/ft0.007Critical Slope

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

6/15/2021

FlowMaster
[10.03.00.03]

Bentley Systems, Inc.  Haestad Methods Solution  
CenterGensler Sewer.fm8



8" Pipe at 0.0152 ft/ft; d/D=0.65

Project Description

Manning 
Formula

Friction Method

DischargeSolve For

Input Data

0.013Roughness Coefficient

ft/ft0.015Channel Slope

in5.2Normal Depth

in8.0Diameter

Results

gal/min505.77Discharge

ft²0.2Flow Area

ft1.3Wetted Perimeter

in2.3Hydraulic Radius

ft0.64Top Width

in6.0Critical Depth

%65.0Percent Full

ft/ft0.010Critical Slope

ft/s4.69Velocity

ft0.34Velocity Head

ft0.78Specific Energy

1.346Froude Number

gal/min719.27Maximum Discharge

gal/min668.65Discharge Full

ft/ft0.009Slope 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

%65.0Normal Depth Over Rise

ft/sInfinityDownstream Velocity

ft/sInfinityUpstream Velocity

in5.2Normal Depth

in6.0Critical Depth

ft/ft0.015Channel Slope

ft/ft0.010Critical Slope

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

6/15/2021

FlowMaster
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Bentley Systems, Inc.  Haestad Methods Solution  
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10" Pipe at 0.0049 ft/ft = Peak Flow w/ Pool

Project Description

Manning 
Formula

Friction Method

Normal DepthSolve For

Input Data

0.013Roughness Coefficient

ft/ft0.005Channel Slope

in10.0Diameter

gal/min681.50Discharge

Results

in8.1Normal Depth

ft²0.5Flow Area

ft1.9Wetted Perimeter

in3.0Hydraulic Radius

ft0.65Top Width

in6.6Critical Depth

%81.1Percent Full

ft/ft0.008Critical Slope

ft/s3.21Velocity

ft0.16Velocity Head

ft0.84Specific Energy

0.663Froude Number

gal/min740.45Maximum Discharge

gal/min688.33Discharge Full

ft/ft0.005Slope 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

in8.1Normal Depth

in6.6Critical Depth

ft/ft0.005Channel Slope

ft/ft0.008Critical Slope

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

6/15/2021

FlowMaster
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10" Pipe at 0.0049'/' d/D=0.8

Project Description

Manning 
Formula

Friction Method

DischargeSolve For

Input Data

0.013Roughness Coefficient

ft/ft0.005Channel Slope

in8.0Normal Depth

in10.0Diameter

Results

gal/min672.82Discharge

ft²0.5Flow Area

ft1.8Wetted Perimeter

in3.0Hydraulic Radius

ft0.67Top Width

in6.6Critical Depth

%80.0Percent Full

ft/ft0.008Critical Slope

ft/s3.20Velocity

ft0.16Velocity Head

ft0.83Specific Energy

0.675Froude Number

gal/min740.45Maximum Discharge

gal/min688.33Discharge Full

ft/ft0.005Slope 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

in8.0Normal Depth

in6.6Critical Depth

ft/ft0.005Channel Slope

ft/ft0.008Critical Slope

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

6/15/2021

FlowMaster
[10.03.00.03]

Bentley Systems, Inc.  Haestad Methods Solution  
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10" Pipe at 0.0049 ft/ft - Peak Flow w/o Pool

Project Description

Manning 
Formula

Friction Method

Normal DepthSolve For

Input Data

0.013Roughness Coefficient

ft/ft0.005Channel Slope

in10.0Diameter

gal/min586.50Discharge

Results

in7.1Normal Depth

ft²0.4Flow Area

ft1.7Wetted Perimeter

in3.0Hydraulic Radius

ft0.76Top Width

in6.1Critical Depth

%71.0Percent Full

ft/ft0.007Critical Slope

ft/s3.16Velocity

ft0.15Velocity Head

ft0.75Specific Energy

0.752Froude Number

gal/min740.45Maximum Discharge

gal/min688.33Discharge Full

ft/ft0.004Slope 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

in7.1Normal Depth

in6.1Critical Depth

ft/ft0.005Channel Slope

ft/ft0.007Critical Slope

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

6/15/2021

FlowMaster
[10.03.00.03]

Bentley Systems, Inc.  Haestad Methods Solution  
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10" Pipe at 0.0048'/' d/D =0.65

Project Description

Manning 
Formula

Friction Method

DischargeSolve For

Input Data

0.013Roughness Coefficient

ft/ft0.005Channel Slope

in6.5Normal Depth

in10.0Diameter

Results

gal/min520.66Discharge

ft²0.4Flow Area

ft1.6Wetted Perimeter

in2.9Hydraulic Radius

ft0.79Top Width

in5.8Critical Depth

%65.0Percent Full

ft/ft0.007Critical Slope

ft/s3.09Velocity

ft0.15Velocity Head

ft0.69Specific Energy

0.793Froude Number

gal/min740.45Maximum Discharge

gal/min688.33Discharge Full

ft/ft0.003Slope 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

in6.5Normal Depth

in5.8Critical Depth

ft/ft0.005Channel Slope

ft/ft0.007Critical Slope

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

6/15/2021

FlowMaster
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Bentley Systems, Inc.  Haestad Methods Solution  
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Miller Road 15" at 0.0439 ft/ft - Total Peak Flow w/ Pools

Project Description

Manning 
Formula

Friction Method

Normal DepthSolve For

Input Data

0.013Roughness Coefficient

ft/ft0.044Channel Slope

in15.0Diameter

gal/min1,391.10Discharge

Results

in4.9Normal Depth

ft²0.3Flow Area

ft1.5Wetted Perimeter

in2.7Hydraulic Radius

ft1.17Top Width

in8.5Critical Depth

%32.5Percent Full

ft/ft0.006Critical Slope

ft/s8.95Velocity

ft1.25Velocity Head

ft1.65Specific Energy

2.902Froude Number

gal/min6,534.37Maximum Discharge

gal/min6,074.50Discharge Full

ft/ft0.002Slope 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

%32.5Normal Depth Over Rise

ft/sInfinityDownstream Velocity

ft/sInfinityUpstream Velocity

in4.9Normal Depth

in8.5Critical Depth

ft/ft0.044Channel Slope

ft/ft0.006Critical Slope

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

6/15/2021

FlowMaster
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Miller Road 15" at 0.0065 ft/ft - Total Peak Flow w/ Pools

Project Description

Manning 
Formula

Friction Method

Normal DepthSolve For

Input Data

0.013Roughness Coefficient

ft/ft0.007Channel Slope

in15.0Diameter

gal/min1,391.10Discharge

Results

in8.3Normal Depth

ft²0.7Flow Area

ft2.1Wetted Perimeter

in4.0Hydraulic Radius

ft1.24Top Width

in8.5Critical Depth

%55.5Percent Full

ft/ft0.006Critical Slope

ft/s4.43Velocity

ft0.30Velocity Head

ft1.00Specific Energy

1.040Froude Number

gal/min2,514.36Maximum Discharge

gal/min2,337.41Discharge Full

ft/ft0.002Slope 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

%55.5Normal Depth Over Rise

ft/sInfinityDownstream Velocity

ft/sInfinityUpstream Velocity

in8.3Normal Depth

in8.5Critical Depth

ft/ft0.007Channel Slope

ft/ft0.006Critical Slope

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

6/15/2021

FlowMaster
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24" Pipe at 0.0085'/' d/D=0.7

Project Description

Manning 
Formula

Friction Method

DischargeSolve For

Input Data

0.013Roughness Coefficient

ft/ft0.009Channel Slope

in16.8Normal Depth

in24.0Diameter

Results

gal/min7,837.11Discharge

ft²2.3Flow Area

ft4.0Wetted Perimeter

in7.1Hydraulic Radius

ft1.83Top Width

in18.1Critical Depth

%70.0Percent Full

ft/ft0.007Critical Slope

ft/s7.43Velocity

ft0.86Velocity Head

ft2.26Specific Energy

1.158Froude Number

gal/min10,069.34Maximum Discharge

gal/min9,360.68Discharge Full

ft/ft0.006Slope 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

%70.0Normal Depth Over Rise

ft/sInfinityDownstream Velocity

ft/sInfinityUpstream Velocity

in16.8Normal Depth

in18.1Critical Depth

ft/ft0.009Channel Slope

ft/ft0.007Critical Slope

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