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Address comments below and
throughout in final BODs and apply
relevant items to stipulations:

1) Phase 1 sewer pipes to Hayden
can remain 8" if max flow is
439gpm in a single 8" pipe at 1%
slope shown. d/D=0.68. Perform
surveying of inverts to confirm slope
for final BOD and provide results in
final BOD. If slopes are significantly
different upsizing may still be
required.

2) Phase 2 will require upsizing of
existing 8" pipe in Parkway Ave. to
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School intersection.

3.) Inconsistencies throughout
report on line sizes existng and
proposed. Check.
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removed to accommodate new
larger required lines.
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INTRODUCTION

The Gentry on the Green development (the “Project”), is a proposed multi-use development
that includes residential and commercial uses. The Project’s site is currently developed as
three apartment complexes. The Project is located in the southeast quarter of Section 23,
Township 2 North, Range 4 East of the Gila and Salt River Base and Meridian, Scottsdale,
Arizona (See Vicinity Map in Appendix A). The multiple sewer mains surrounding the
project site will support the proposed development. See Appendix A Quarter Section map
for the existing sewer lines. The Project is approximately 42 acres and is phased into two
phases (See Phasing Exhibit in Appendix A). Phase 1 is approximately 27 acres and
includes 1,214 dwelling units, 31,000 square feet of commercial/retail development, and
10,000 square feet of restaurant. Phase 2 is approximately 15 acres and includes 270
dwelling units, 250 healthcare beds, and 150 hotel rooms. Phase 2 is based on a
conceptual land use scenario for the purpose of determining conceptual
infrastructure/traffic generation for Phase 2 and is subject to change. Refer to Appendix B
for the proposed and existing wastewater generation calculations.

EXISTING WASTEWATER COLLECTION SYSTEM

The Project is located within the service area boundary of the City of Scottsdale. Sewer
mains in operation exist within the Project boundary. There is an existing 8-inch VCP
sewer main and manhole located on the Phase 1A and Phase 1B portion of the site that
flows east into an existing 39-inch sewer main along the Hayden Road alignment. There is
another 8-inch VCP line on the Phase 1D portion of the site that also flows to the 39-inch
sewer main in Hayden Road. This has a slope of 1.03% based on topo information. An 8-
inch VCP sewer main exists on Parkway Avenue that serves the existing Phase 2 site and
flows south to Indian School Road. This has a slope of 1.92% based on topo information.

A manhole flow test was performed for the manhole at the intersection of Parkway Avenue
and Indian School Road, which connects to the 8-inch sewer main on Parkway Avenue.
This flow test was performed by Western Environmental Equipment Company from
December 8, 2018 to December 19, 2019. The manhole flow test results were used to
determine available capacity in the 8-inch sewer main that would primarily serve Phase 2 of
this project and found that this line has a d/D ratio of 0.46 and a peak flow rate of 127.45
gpm. The existing Phase 2 units account for 57% of the monitored peak flow. This is based
on 354 existing dwelling units in Phase 2 and the 266 dwelling units making up the
remainder of dwelling units that contribute to this peak wastewater generation. The 266
units that will remain active on the Parkway Avenue sewer main derive from discussions
with the City of Scottsdale staff. The existing 354 units that are being removed by
developing Phase 2 account for 73 gpm (57%*127.45 gpm). The remaining 266 units
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account for 54 gpm (43%*127.45 gpm). The 54 gpm from the remaining units will be
applied to the wastewater model with the proposed demands from the Phase 2
development. The flow test results are available in Appendix D. The existing wastewater
generation for the site are calculated in Appendix C.

PROPOSED WASTEWATER SYSTEM

The design of the proposed wastewater collection system is based on Bulletin 11 (ADEQ)
and the City of Scottsdale Design Standards & Policies Manual and sound engineering
principles. The proposed wastewater collection system is designed in accordance with the
City of Scottsdale’s design standards:

. High Density Residential average day generation is 140 gallons per capita per day
with a peaking factor of 4.5. Residential density is assumed as 2.2 persons per unit.

. Commercial and Retail average day generation is 0.5 gallons per day per sq. ft. with
a peaking factor of 3.

. Office average day generation is 0.4 gallons per day per sq. ft. with a peaking factor
of 3.

. Restaurant average day generation is 1.2 gallons per day per sq. ft with a peaking
factor of 6.

. Hotel average day generation is 380 gallons per day per room with a peaking factor
of 4.5.

HYDRAULIC MODEL

An Excel spreadsheet was used to analyze the new wastewater collection system for the
average day and the peak day wastewater generation for the project site. See Appendix C
for results. The City of Scottsdale Design Standards & Policies Manual requires that
wastewater pipes less than 15” or less in diameter must have a d/D ratio that does not
exceed 0.65. Sewer pipes must also have a minimum velocity of 2.5 ft/s and less than 10
ft/s in the peak flow scenario.

BOUNDARY CONDITIONS

The wastewater outfall for the Phase 1 project site is an existing 39-inch wastewate
main in the Hayden Road alignment. Two existing 8-inch wastewater mains tha

connect to the 39-inch wastewater main in Hayden Road remain in place and will be
utilized to service Phase 1 of the project.

can remain 8" with
max flow of 439gm Page|2
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The outfall for a portion of the Phase 2 site is the existing 8-inch sewer main in
Parkway Avenue that outfalls to a 15-inch sewer main at the intersection of Indian
School Road and Miller Road. This 8-inch sewer main was evaluated using a flow
test performed by Western Environmental Equipment Company from December 8,
2018 to December 19, 2019. The highest peak flow is used for analysis when sizing
the proposed sewer system. Based on the analysis, the existing 8-inch pipe in
Parkway and Indian does not have sufficient capacity for the proposed flows. It is
anticipated that the sewer main will need to be upsized to 15-inch to serve phase 2.
It is anticipated that these improvements will occur with the Phase 2 development.
Assuming worst case scenario for Phase 2 development site plans, a more detailed
analysis will need to be performed with the final site plan to determine more
accurate future flows and pipe capacity. Refer to Appendix D for the flow test results
and Appendix C for the analysis of the pipes.

PHYSICAL PARAMETERS

Physical parameters used in the hydraulic analysis are summarized in Appendix B.
Proposed pipe sizes used in this model are 8-inch for Phase 1 and 15-inch for
Phase 2. Nodes defined in the schematic (see Appendix A) are placed at
anticipated extents of service line locations. Each proposed building for Phase 1
has been assigned a node (see Appendix B). The wastewater generations for
proposed commercial, retail, and restaurant square footage are equally distributed
across the proposed buildings. A site plan does not exist for Phase 2. The
wastewater generations are projected based on the anticipated density and land
use for Phase 2. For the analysis, Phase 1 included two pools and Phase 2
included 1 pool. Refer to Appendix A for the layout of the sewer system for both
phases.

WASTEWATER GENERATION SCENARIOS

The peak day wastewater generation was used to determine the required
wastewater main sizes to serve this project.

The existing wastewater generation from the portions of Phase 2 that will be
removed when Phase 2 is developed are calculated from a unit fraction and
removed from the existing flow test results. 266 units will remain that utilize this
Parkway Avenue sewer main. 354 existing units are being removed from the
existing Phase 2 site. For the analysis of the proposed main in Parkway Avenue,
the proposed supply is combined with the remaining unit flows as measured in the
flow test.
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The Excel spreadsheet in Appendix C shows the results of the hydraulic analysis for

Phase 1 and Phase 2 of the site. : :
Incorrect, 692gpm is

proposed plus
44 ANALYSIS RESULTS existing

The results of the wastewater analysis show that the Phase 1 portion of the site will
discharge into two existing 8-inch sewer mains connecfed to the 39-inch
wastewater main in Hayden Road.

The existing 8” in Phase 2 has a maximum full flow capacity of 306.8 gp
proposed wastewater generation along with the existing peak flow totals
gpm. For this reason, Phase 2 will be served by a 15-inch main that will
existing 8 inch main in Parkway Avenue extending down to Indian School to Miller
Road. This 15” line will run at the same slopes as the existing 8” pipes. Refer to
Appendix C for analysis and results.

The analyses show that the d/D ratio remains/ under the City of Scottsdale
recommended 0.65 for all pipes while maintaining a velocity lower than 10 ft/s.

Upsize to 12" south to
5.0 CONCLUSION Monterosa then 15"

south to Miller
The Phase 1 portion of the site will utilize the two existing 8-inch sewer connections that cross
Indian Bend Wash low flow channel and enter a 39-inch sewer mgin in Hayden Road.

testing during the development of Phase 2 that could be in 10 years or longer. The Phase 2
proposed generation is based on the highest generation scenario for the land use matrix currently
available and will be updated at Final BOD.
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SHALL DETERMINE THE EXACT
LOCATION OF ALL EXISTING UTILITIES
BEFORE COMMENCING WORK, AND
MIGHT BE OCCASIONED BY THE
CONTRACTOR'S FAILURE TO EXACTLY
UNDERGROUND UTILITIES.
SOLE RESPONSIBILITY OF THE
CONTRACTOR; NEITHER THE OWNER
NOR THE ENGINEER SHALL BE
EXPECTED TO ASSUME ANY
RESPONSIBILITY FOR SAFETY OF THE
WORK, OF PERSONS ENGAGED IN THE
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THE LOCATIONS OF EXISTING
UNDERGROUND UTILITIES ARE SHOWN
IN AN APPROXIMATE WAY ONLY AND
HAVE NOT BEEN INDEPENDENTLY
VERIFIED BY THE OWNER OR ITS
REPRESENTATIVE. THE CONTRACTOR
SHALL DETERMINE THE EXACT
LOCATION OF ALL EXISTING UTILITIES
BEFORE COMMENCING WORK, AND
AGREES TO BE FULLY RESPONSIBLE
FOR ANY AND ALL DAMAGES WHICH
MIGHT BE OCCASIONED BY THE
CONTRACTOR'S FAILURE TO EXACTLY
LOCATE AND PRESERVE ANY AND ALL
UNDERGROUND UTILITIES.
CONSTRUCTION SITE SAFETY IS THE
SOLE RESPONSIBILITY OF THE
CONTRACTOR; NEITHER THE OWNER

NOR THE ENGINEER SHALL BE
EXPECTED TO ASSUME ANY
RESPONSIBILITY FOR SAFETY OF THE
WORK, OF PERSONS ENGAGED IN THE

WORK, OF ANY NEARBY STRUCTURES,
OR OF ANY OTHER PERSONS.
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Know what's below.

Call before you dig.
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THE LOCATIONS OF EXISTING
UNDERGROUND UTILITIES ARE SHOWN
IN AN APPROXIMATE WAY ONLY AND

NOTE:
ONSITE UTILITIES TO BE REMOVED HAVE NOTBEEN INDEPENDENTLY
BEFORE CONSTRUCTION. REPRESENTATIVE. THE CONTRACTOR
SHALL DETERMINE THE EXACT
LOCATION OF ALL EXISTING UTILITIES

UNLESS OTHERWISE NOTED.
BEFORE COMMENCING WORK, AND

AGREES TO BE FULLY RESPONSIBLE
FOR ANY AND ALL DAMAGES WHICH
MIGHT BE OCCASIONED BY THE
CONTRACTOR'S FAILURE TO EXACTLY
LOCATE AND PRESERVE ANY AND ALL
UNDERGROUND UTILITIES.
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: 1 OR OF ANY OTHER PERSONS.
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APPENDIX B
WASTEWATER DEMAND CALCULATIONS

11-ZN-2019



Gentry on the Green

Wastewater Demand Estimates

100gpm minimum of
each separate sewer

Prepared by:

N. Cronan
10/1/2019

€ ATWELL system with a pool
- y 1P should be 100gpm
must be applied. |
TABLE 1
Proposed Wastewater Generation Table - Phase 1
Unit (Area or Demand Demand Peak Flow |Peak Flow,|
NODE # Land Use Dwelling Units) || (gpd per unit) gpm/ (@pm) | (MGD)
HDR (BLDG A) 302 DUs 140.0 294 132.1 0.19026
Restaurant
1 (BLDG A) 5,000 sq. ft. 1.2 /.2 25.0 0.036
Pool (BLDG A) 1 ea (50%) 50 (gfm) / 50.0 50.0 0.072
Retail (BLDG A) 5,000 sq. ft. 0.5 /17 5.2 0.0075
HDR (BLDG B) 380 DUs 140.0 / 36.9 166.3 0.2394
2 Club Room / Gym
(BLDG B) 10,500 sq. ft. 0.5 3.6 10.9 0.01575
HDR (BLDG C) 299 DUs 140.0 / 29.1 130.8 0.18837
Restaurant
6 BLDG C) 5,000 sg. ft. 1|2/ 42 25.0 0.036
Pool (BLDG C) 1 ea (50%) 50 (dfm) 50.0 50.0 0.072
Retail (BLDG C) 5,000 sq. ft. 0.5 1.7 5.2 0.0075
HDR (BLDG D) 233 DUs 140.0 22.7 101.9 0.14679
7 Club Room / Gym
YT TYTY T (D% D) IS NN ORI 0.0252
Phase 1 Wastewater Generation 239.3 720.0 1.03677

TABLE NOTE: the two pools flow into the same Hayden sewer system. They combine for a total 100 gpm into the
Hayden sewer system, as required.

Proposed Wastewater Generation Table - Phase 2

TABLE NOTE: Phase 2 wastewater generation based on flow monitoril
DU remain after the removal of existing 354 DU from Phase 2.

127 gpm / (266+354) DU = 0.2048 gpm/DU

Notes:

1) Average Day Demand (ADD) based on City of Scottsdale Design Standards & Policies Manual.

2) Peaking Factors:

Land Use

Peaking Factor

HDR/ Healthcare 4.5
Commercial/ Retail/ Office 3.0
Restaurant 6.0

Hotel 4.5

3) Demand based on Arizona Administrative Code Title 18 Chapter 9 Unit Design Flows for wastewater.

w Parkway Avenue. 266

Land Use Unit (Area or Demand Demand Peak Flow |Peak Flow,|
Dwelling Units) (gpd per unit) (gpm) (gpm) (MGD)
HDR 9 270 DUs 140.0 26.3 118.1 0.1701
Healthcare 9 250 beds 250.0 43.4 195.3 0.28125
Hotel 9 150 rooms 380.0 39.6 225.0 0.324
Pool 9 1ea 100 (gpm) 100.0 100.0 0.144
Phase 2 Wastewater Generation 209.2 638.4 0.91935
Phase 1 & 2 Total Wastewater Generation 448.5 1,358.4 1.95612
Flow Test at Indian School Road and Parkway Avenue
.. Proposed Peak |Proposed Peak
Remaining Flow . . . .
. Flow Removed for Flow in Indian | Flow in Indian
Monitored Peak Flow After Ex. Phase 2
Phase 2 Development , School Road School Road
Rate (gpm) Unit Removal
(gpm) (gpm) and Parkway and Parkway
gp Avenue (gpm) | Avenue (gpm)
127.45 72.4992 54.9508 fm\( 1.0

existing 8" main

S:\19001704 - Visconte-Glen-Cortesian\Project Documents\Engineering-Planning-Power and Energy\Reports\Wastewater\Spreadsheet\19001704
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Prepared by: N. Cronan
9/27/2019

Gentry on the Green
Wastewater Demand Estimates
¥ ® ATWELL
TABLE 2
Existing Wastewater Generation - Phase 1
Unit (Area or Wastewallter Average Day Peak Flow Peak
Land Use Dwelling Units) Generation Demand (gpm) Flow
g (gpd per unit) (gpm) 9 (MGD)
HDR (PHASE 1A+1B) 303 DUs 140.0000 29.5 132.6 0.19089
HDR (PHASE 1D) 172 DUs 140.0000 16.7 75.3 0.10836
Commercial 17,100 sq. ft. 0.0003 5.9 17.8 0.02565
Total Phase | Wastewater Generation 52.1 225.6 0.3249
Existing Wastewater Generation - Phase 2
*
Unit (Area or Wastewa.ter Peak Flow Peak Flow
Land Use Dwelling Units) Generation (gpm) (MGD)
J (gpm per unit) a
HDR 354 DUs 0.2048 72.5 0.104398848
Total Phase Il Wastewater Generation 72.5 0.104398848
*Phase 2 wastewater generation based on flow monitoring of 12" main in Parkway Avenue. 266
DU remain after the removal of existing 354 DU from Phase 2.

Notes:

Peaking Factor
4.5

127 gpm / (266+354) DU = 0.2048 gpm/DU

1) Average Day Demand (ADD) based on City of Scottsdale Design Standards & Policies Manual.

2) Peaking Factors:

Land Use
3

.0

HDR/ Healthcare

6.0

4.5

Commercial/ Retail/ Office
Restaurant

Hotel

3) Demand based on Arizona Administrative Code Title 18 Chapter 9 Unit Design Flows for wastewater.

S:\19001704 - Visconte-Glen-Cortesian\Project Documents\Engineering-Planning-Power and
Energy\Reports\Wastewater\Spreadsheet\19001704 Wastewater Flow Summary.xIsx



with 200gpm min

from pool max
d/D=0.68, this would /
still be acceptable

" ATWELL GENTRY ON THE GREEN over a short reach Prepared by: Atwell
_ Wastewater System Hydraulic Analysis and small basin such Date: 10/1/2019
as this.
|
Phase | Peak Flow Wastewater System Hydraulic Analysis
Pipes Estimated Flow Pipe Sizing Performance
] Depth to | Flow Flow Pipe Depth to Max
Pipe Upstream | Downstream Peak Flow Pipe Dia. | Mannings | Design Slope Diameter | Area | Velocity Capacity Dia. @ Velocity m Capacity
Segment Node Node (mgd) | Flow (cfs) (in.) "n" (ft/ft) K (ft%) (ft/s) (mgd) Check Check Check
1 1 2 0.306 0.47 8 0.013 0.01040 0.120 2.8972 >— 0.439 N 0.148 3.21 0.778 oK OK OK
2 2 3 0.561 0.87 8 0.013 0.01040 0.219 3.6140 } 0.617 0.226 3.84 0.778 oK oK OK
3 3 4 0.561 0.87 8 0.013 0.01040 0.219 3.6140 & 0.617 0.226 3.84 0.778 OK oK OK
4 4 5 0.561 0.87 8 0.013 0.01030 0.221 3.6215 K( 0.619 0.227 3.83 0.775 OK OK OK
5 6 7 0.304 0.47 8 0.013 0.01920 | 0.088 | 2.6251( | \0872[).118 3.97 1.050 OK OK OK
6 7 8 0.476 0.74 8 0.013 0.01040 0.186 3.3820( 0.560 ’<p.201 3.66 0.778 OK OK OK
7 8 9 0.476 0.74 8 0.013 0.01040 0.186 3.3820( 0.560 ’ﬂO.ZOl 3.66 0.778 OK OK OK
8 9 10 0.476 0.74 8 0.013 0.01040 0.186 3.3820( 0.560 {0.201 3.66 0.778 OK OK OK
1. Maximum velocity allowed = 10 ft/s - 1
2. Maximum depth over diameter ratio = "OK" if ratio less than 0.65. 1 486-A-R3-52
Q= n w/ 100gpm max d/D
Pipe flow parameters were estimated by Saatci equations for partially filled would be higher but
circular pipes (Debo and Reese, 1995): still acceptable
e 1
Minimum Slopes K=0673Q-n-D3-5 2
Pipe Slope Full flow 1
Size Velocity 3T R -
(in) (Ft/ft) ft/s g = ?[l - [1 - [“"]‘] ]
8 0.0052 2.5 N
h 1 g-A
12 0.0030 2.5 5 _ 5 [1 — cos (E)] :
Debo, Thomas N and Reese, Andrew J (1995). Municipal Stormwater Management - 2nd edition .
Lewis Publishers - CRC Press LLC. Boca Raton, Florida
Noftes:

1) BLDG 1 and BLDG 3 each account for the demands for a pool. The third pool is to be part of Phase 2.
2) Demands from the proposed restaurant, commercial, and retail are evenly distributed across the four building nodes.

3) Slopes for pipe segments 1 and 5 are determined from obtained survey data. All other pipe slopes are running at 1/8" per foot.
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GENTRY ON THE GREEN Prepared by: Atwell

' N ATWELL
_ Wastewater System Hydraulic Analysis Date: 9/30/2019
Phase 2 Peak Flow Wastewater System Hydraulic Analysis
Pipes Estimated Flow Pipe Sizing Performance
. Central | Depthto | Flow Flow Pipe Depth to Max
Pipe Upstream | Downstream . . . . . ) ] @ Y .
Segment Node Node Peak Flow Pipe Dia. | Mannings | Design Slope Angle ® | Diameter | Area | Velocity | Capacity Dia. Velocity Capacity
(mgd) | Flow (cfs) (in.) "n" (ft/ft) K (degrees) h/D (ftz) (ft/s) (mgd) Check Check Check
9 11 12 0.998 1.54 15 0.013 0.00320 0.132 2.9909 0.462 0.555 2.78 2.159 OK OK OK
10 12 13 0.998 1.54 15 0.013 0.00280 0.141 3.0591 0.479 0.581 2.66 2.308 OK OK OK
1. Maximum velocity allowed = 10 ft/s -

2. Maximum depth over diameter ratio = "OK" if ratio less than 0.65.

2 1
1.486- A- R3 - 52
Q - n

Pipe flow parameters were estimated by Saatci equations for partially filled
circular pipes (Debo and Reese, 1995):

= 1
Minimum Slopes K=0673Q-n-D 3-5 2
Pipe Slope Full flow s 1
Size Velocity 3 [ z| o
g =—|1—|1—|TK ]z
(in) (Ft/ft) ft/s 2 ek ] .

8 0.0052 2.5 = A
12 0.0030 2.5 h 1 A h
B = E [1 — COS (E)] \—/ '

Debo, Thomas N and Reese, Andrew J (1995). Municipal Stormwater Management - 2nd edition .
Lewis Publishers - CRC Press LLC. Boca Raton, Florida

Noftes:

1) Phase 2 accounts for the demands of a pool.

2) Existing demands are subtracted from the proposed demands because the existing structures are being replaced.

3) The existing peak flow rate from the flow test at Indian School Road and Parkway Avenue is added to the proposed demands for phase 2.
) o
)

3) Slopes for pipe segments 6 and 7 are determined from obtained survey data and-quartersectiqr-ipvertdata. Only Node 9 has an invert that is verified by survey data.

4) The existing 8" line in Parkway Ave and Indian School Road is analyzed as being upsized to a 12" pipe.
\ 12" and 15" pipe,
Exhibit 5 shows all

15"

S:\19001704 - Visconte-Glen-Cortesian\Project Documents\Engineering-Planning-Power and Energy\Reports\Wastewater\Spreadsheet\19001704 Wastewater Flow Summary.xIsx
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WASTEWATER SYSTEM HYDRAULIC ANALYSIS
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Worksheet for INDIAN SCHOOL ROAD - PROP. 15" DEPTH

Project Description

Friction Method

Manning Formula

Solve For Normal Depth
Input Data
Roughness Coefficient 0.013
Channel Slope 0.0028
Diameter 15.0
Discharge 693.39
Results
Normal Depth 7.1
Flow Area 0.6
Wetted Perimeter 1.9
Hydraulic Radius 3.6
Top Width 1.25
Critical Depth 5.9
Percent Full 47.1
Critical Slope 0.0053
Velocity 2.72
Velocity Head 0.11
Specific Energy 0.70
Froude Number 0.709
Maximum Discharge 1,650.25
Discharge Full 1,534.11
Slope Full 0.0006
Flow Type Subcritical
GVF Input Data
Downstream Depth 0.0
Length 0.0
Number Of Steps 0
GVF Output Data
Upstream Depth 0.0
Profile Description
Profile Headloss 0.00
Average End Depth Over Rise 0.0
Normal Depth Over Rise 75.0
Downstream Velocity Infinity
Upstream Velocity Infinity
Normal Depth 7.1
Critical Depth 5.9
Channel Slope 0.0028
Critical Slope 0.0053

EC-FM-X-CRCR00001.fm8
9/30/2019

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

FlowMaster
[10.00.00.02]
Page 1 of 1
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Cross Section for INDIAN SCHOOL ROAD - PROP

. 15" DEPTH

Project Description

Friction Method
Solve For

Manning Formula
Normal Depth

Input Data

Roughness Coefficient
Channel Slope

Normal Depth
Diameter

Discharge

0.013
0.0028

15.0
693.39

15.0in

EC-FM-X-CRCR00001.fm8
9/30/2019

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

FlowMaster

[10.00.00.02]

Page 1 of 1
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Worksheet for EX SS INDIAN SCHOOL RD MAX CAPACITY

Project Description

Friction Method

Manning Formula

Solve For Normal Depth
Input Data
Roughness Coefficient 0.013
Channel Slope 0.0028
Diameter 8.0
Discharge 217.00
Results
Normal Depth 5.2
Flow Area 0.2
Wetted Perimeter 1.3
Hydraulic Radius 2.3
Top Width 0.64
Critical Depth 3.9
Percent Full 65.0
Critical Slope 0.0070
Velocity 2.01
Velocity Head 0.06
Specific Energy 0.50
Froude Number 0.578
Maximum Discharge 308.71
Discharge Full 286.98
Slope Full 0.0016
Flow Type Subcritical
GVF Input Data
Downstream Depth 0.0
Length 0.0
Number Of Steps 0
GVF Output Data
Upstream Depth 0.0
Profile Description
Profile Headloss 0.00
Average End Depth Over Rise 0.0
Normal Depth Over Rise 75.0
Downstream Velocity Infinity
Upstream Velocity Infinity
Normal Depth 5.2
Critical Depth 3.9
Channel Slope 0.0028
Critical Slope 0.0070

EC-FM-X-CRCR00001.fm8
9/30/2019

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

FlowMaster
[10.00.00.02]
Page 1 of 1
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Worksheet for PARKWAY AVENUE - PROP. 15" DEPTH

Project Description

Friction Method

Manning Formula

Solve For Normal Depth
Input Data
Roughness Coefficient 0.013
Channel Slope 0.0032
Diameter 15.0
Discharge 693.39
Results
Normal Depth 6.8
Flow Area 0.5
Wetted Perimeter 1.8
Hydraulic Radius 3.5
Top Width 1.24
Critical Depth 5.9
Percent Full 454
Critical Slope 0.0053
Velocity 2.85
Velocity Head 0.13
Specific Energy 0.69
Froude Number 0.762
Maximum Discharge 1,764.19
Discharge Full 1,640.03
Slope Full 0.0006
Flow Type Subcritical
GVF Input Data
Downstream Depth 0.0
Length 0.0
Number Of Steps 0
GVF Output Data
Upstream Depth 0.0
Profile Description
Profile Headloss 0.00
Average End Depth Over Rise 0.0
Normal Depth Over Rise 75.0
Downstream Velocity Infinity
Upstream Velocity Infinity
Normal Depth 6.8
Critical Depth 5.9
Channel Slope 0.0032
Critical Slope 0.0053

EC-FM-X-CRCR00001.fm8
9/30/2019

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

FlowMaster
[10.00.00.02]
Page 1 of 1
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Cross Section for PARKWAY AVENUE - PROP

. 15" DEPTH

Project Description

Friction Method
Solve For

Manning Formula
Normal Depth

Input Data

Roughness Coefficient
Channel Slope

Normal Depth
Diameter

Discharge

0.013
0.0032

15.0
693.39

15.0in

EC-FM-X-CRCR00001.fm8
9/30/2019

&

i

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

FlowMaster
[10.00.00.02]
Page 1 of 1
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Worksheet for Ex SS PARKWAY AVE MAX CAPACITY

Project Description

Friction Method

Manning Formula

Solve For Normal Depth
Input Data
Roughness Coefficient 0.013
Channel Slope 0.0032
Diameter 8.0
Discharge 232.00
Results
Normal Depth 5.2
Flow Area 0.2
Wetted Perimeter 1.3
Hydraulic Radius 2.3
Top Width 0.64
Critical Depth 4.0
Percent Full 65.0
Critical Slope 0.0071
Velocity 2.15
Velocity Head 0.07
Specific Energy 0.51
Froude Number 0.617
Maximum Discharge 330.02
Discharge Full 306.80
Slope Full 0.0018
Flow Type Subcritical
GVF Input Data
Downstream Depth 0.0
Length 0.0
Number Of Steps 0
GVF Output Data
Upstream Depth 0.0
Profile Description
Profile Headloss 0.00
Average End Depth Over Rise 0.0
Normal Depth Over Rise 75.0
Downstream Velocity Infinity
Upstream Velocity Infinity
Normal Depth 5.2
Critical Depth 4.0
Channel Slope 0.0032
Critical Slope 0.0071

EC-FM-X-CRCR00001.fm8
9/30/2019

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

FlowMaster
[10.00.00.02]
Page 1 of 1
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APPENDIX D
FLOW TEST RESULTS

11-ZN-2019



EFEIFfPERBBEB RIS é <1§ WShhsp N Jeer e 7213 Z-212 z211  zo210 @ 228
= €98 SHSHEEEY [ 4+ 5 58 We3s U126 T8 7415 7411 7410 7409 P12
1244.20 L _7+21 N u-228 T-220 P-224
N -\ g e v-237 .
T u-t2r - T-119 R-217 R216 R-215 R-214
s ; 3%69 S :r>: N V-238 U-229 T-221 R-116 R-115 R-114 R.q13 P-225
=l 8 Q T-120 -
115 s ol P < V-239 U128 P
N of © © ; (7777)
+ ©
~ . N I S AN R, @ Q. Q Q @ Q
106 107 108109 110 111 112 113 494 B 7|W 295 A N S A AN NN
101
5+90 FH
T ¥ B+80 AV
<t © (]
7620) 9 105
- (7620) %% (7624) o ol
—_— o ) _
10 { : ; % § g% g 3 §§ S §§ 3T K222 PP a1
- N A - NN N _ ~ -
[ LUl I e e e e e e e T e T K1121K_1120K 1119K—1118
I > 1-2262
o < 1161 L-2212 L2210 Lz
} : > H-2243 G-2239  F-2235  E-2231 gy e L11oe L2299
[ -S— 259 L 3FV 2261 Ha142 G138 F-1134 E-1130 L-1110 L-1108
L 6" DIP 2 E F180 o242 Gozss  F-2234  E-2230
| { ol o 1-2260 H-1141  G-1137  F-1133  E-1129 (4140) 173-53-007Q
: : | < 111159 H-2241  G-2237  F-2233  E-2229
| o H-1140 G-1136  F-1132  E-1128
1242.20 I 2259 0240 2236 2232 E-2228 C-2216 C-2214
11235'40'\‘ = I-1158 H:1139 P E:1131 E'1127 C-2217 C2215 . C2
HER 11235405 o 1242.70 c-1116 c111a© c-1
ol 1 ; O . 1-2258
e é: 3+31 WM = z 0+8& 11157 88U YT TN AN NS 52 B-2226 B-2224
(628) 8 | - 26'[=
I DDODD DD DD DD DD DD _B1126 B—1124B_11233_'
al
| o . i
: Fj@?ﬁ 2+76 A 6" ACP
o i T >
! : TN NF e |ND|ANC>C> T
o N.F f04/52221?' (233-20) & %ﬁ-zq %@ <
Qe
LOCATION OF, | 1491 WM | i N
| I i 173-53-007K |
MANHOLE FLOW TEST: E 1h3.53.007M [02 o T~
: O% 7700 " 10
7 116
| 451 £ 7o (7712)
| . 104
| Q == 115 110
i ' Py == 05 | 106 174 ikE
- 1241.00 & g
% 129R3BNE 52 i3 CONDOMINIUM ST AMEI
2010 3 12312 W s34 33 15T AME!
5991/48Y-90a & 82/321 o 4191/530-1 N .
1 ' o © 3
8" VCP L 4 \ & l
N
é 1 ) ééf INDIAN SCHOOL ROAD T
‘ 12" ACP 12 TYP UNK | ?
4 39+45
) 2594/19 9421245 aBN. 14057/25:31 0400 S
> = > 1 7 > [ >T> =
P e =12 g2| SEOTTSDALE |Z&Z ¥/ sev0e CPTIYRS Sv

11-ZN-2019



gpm

Level (2.571 in):2.45

Indian School and Parkway
Flowlink 5

Velocity (1.223 ft/s):1.35 Flow Rate (899259 gal):55.06
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WATEWATER FLOW TEST RESULTS - PEAK FLOW

Site Name Indian School and Parkway
Label Min Velocity Time Max Velocity  |Time Min Flow Rate [Time Peak Flow Rate |[Time Total Flow
Units ft/s Date/Time ft/s Date/Time gpm Date/Time |gpm Date/Time |gal
Resolution 0.1|N/A 0.1|N/A 0.1|N/A 0.1|N/A 0.1
Significant Digits 0[N/A 0[N/A 0(N/A 0(N/A 0
12/8/2018 0:00 0.759 5:34:00 AM 2.552 3:50:00 PM 13.229 5:34:00 AM 118.726 11:46:00 AM 77719
12/9/2018 0:00 0.996 3:22:00 AM 2.524 11:50:00 PM 0 4:40:00 AM 123.401 11:40:00 AM 80251.2
12/10/2018 0:00 0.925 9:00:00 PM 2.482 8:44:00 AM 0 5:12:00 AM 127.45 8:44:00 AM 77839.6
12/11/2018 0:00 0.75 7:04:00 PM 2.26 4:52:00 AM 14.011 4:08:00 AM 96.859  8:14:00 AM 74313 K PEAK FLOW
12/12/2018 0:00 0.86 12:02:00 AM 2.367 11:44:00 PM 15.171 2:20:00 AM 98.889  9:32:00 PM 77594.4
12/13/2018 0:00 0.794 11:00:00 PM 2.111 2:02:00 AM 12.32 4:18:00 AM 94.213  7:38:00 AM 70086.7
12/14/2018 0:00 0.737 12:40:00 PM 2.115 2:00:00 AM 10.978 3:02:00 AM 100.848 6:54:00 AM 70285.1
12/15/2018 0:00 0.703 9:04:00 PM 1.285 12:18:00 AM 14.031 4:50:00 AM 90.339 11:12:00 AM 74713.5
12/16/2018 0:00 0.553 1:22:00 AM 1.461 2:30:00 PM 15.467 1:22:00 AM 97.769 11:28:00 AM 75418.6
12/17/2018 0:00 0.722 10:24:00 AM 1.707 10:40:00 PM 15.907 3:04:00 AM 102.804 10:40:00 PM 71911.2
12/18/2018 0:00 0.528 4:22:00 PM 1.592 1:02:00 AM 0 4:32:00 PM 94.766  7:10:00 PM 71707.7
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