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1 INTRODUCTION 
1.1. General Description 

The Skydance development is a mixed-use development and consists of a total of 151 acres. The project 

will be primarily residential and commercial development to include 885 residential units and 25.18 acres 

of commercial development. The 885 residential units consist of single-family detached homes, single 

family attached homes, and multi-family product type. The remaining improved areas will be for 

roadways, detention ponds, parks, streets, and open space located throughout the development.  

1.2. Scope of Work 
The purpose of this Master Utility Report is to update the design of the water distribution and sanitary 

sewer system as it relates to the Skydance Master Planned Community in support of the Framework 

Development Plan (FDP) Amendment. Several previous master utility reports will be referenced 

throughout including: 310 West Master Utilities Report (Ref. 7) prepared by Calibre Engineering, Master 

Utilities Report for Highpoint at DIA (Ref. 8) prepared by S.A. Miro, Inc., and Everlea Master Utility Study, 

(Ref. 11) prepared by PLX Engineering. The proposed water and sewer system must meet the criteria set 

forth by the guidelines of the Water, Sanitary Sewer and Storm Drainage Infrastructure Standards and 

Specifications (Ref. 3) manual prepared by the City of Aurora (COA) as well as the Master Utility Design 

Criteria for Water and Sanitary Sewer (Ref. 6). Westwood Professional Services (Westwood) will work in 

conjunction with the client and the COA to ensure that the water distribution and sanitary sewer systems 

are compatible with existing facilities and planned development.   

1.3. Project Location 
The 151-acre Skydance development is in the southwest quarter of Section 12, Township 3 South, Range 

66 West of the 6th Principal Meridian, County of Adams, State of Colorado. The project is bounded on the 

north by future East 60th Avenue, on the south by East 56th Avenue, on the east by future Tibet Road, and 

on the west by Picadilly Road.  Mapping of the location of this project can be found on the following Map 

Pages: 94Q, 94R, 95Q, 95R. 

Currently there are several existing developments bounding the proposed site; to the west Painted 

Prairie, LLC, to the north, Everlea, to the south 310 West, and to the east is High Point at DIA. Figure-1 

clearly depicts the project in context to the surrounding roadways and known developments. 
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1.4. Topographic Conditions  
The proposed site encompasses approximately 151 acres of currently undeveloped land. The western 

portion of the site slopes from the east to the southwest, while the eastern portions drain to the 

northeast. The total elevation change in the southern portion is approximately 34 feet, dropping from 

5464 feet above mean sea level (MSL) at the eastern boundary of the development to 5430 feet above 

MSL at the western portion of the development. The total elevation change in the eastern portion is 

approximately 29 feet, dropping from 5480 feet above mean sea level (MSL) at the eastern boundary to 

5464 feet above MSL at the northwest corner of the development. 

 

From the City of Aurora’s Water Capital Improvement Plan (CIP), (Ref. 4), it is shown that the proposed 

development is within pressure Zone 3. Table 1 below presents the pressures provided for Zone 3.  To 

separate the Zone 3 and Zone 3c pressure areas, pressure reducing valves have been installed on water 

line extensions coming off the existing 24” water line within Picadilly Road and E. 56th Avenue. Water 

mains in Picadilly Road and E. 56th will remain in Zone 3 as depicted in Appendix B. All the Skydance 

development will be in Zone 3. 

 

 

 

 

FIGURE 1 – LOCATION MAP 
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Table 1 – City of Aurora Pressure Zones 

The Skydance development consists of one major sanitary sewer basin.  

 

The sanitary sewer basin will outfall at the northeast corner of the development at the future intersection 

of E. 60th Avenue and Tibet Road. The Skydance basin is downstream of a portion of 310 West from the 

south, and the Everlea development to the north. Sanitary sewer routing will take this inflow into 

consideration when developing the routing for the Skydance development. 

 

See Appendix C for sanitary sewer routing and basin boundary information. 

1.5. Planning Areas  
The entire project site has been divided up into 27 Planning Areas. These planning areas include parks and 

open spaces (see appendix A).  Planning Area 1 includes proposed Open Space in the northwest corner of 

the development. Planning Area 2 contains Single Family Detached Residential units in the northwest 

corner of the development. Planning Area 3 will be Open Space in the north portion of the development. 

Planning Area 4 will have Single Family Detached Residential units in the north portion of the 

development. Planning Area 5 will have Multi-Family Residential units in the north portion of the site. 

Planning Area 6 will be a Park in the north portion of the development. Planning Area 7 will have Multi-

Family Residential units in the north portion of the site. Planning Area 8 will have Multi-Family Residential 

units in the northeast corner of the site. Planning Area 9 includes a proposed Detention area in the 

northeast corner of the site. Planning Area 10 is proposed Open Space in the northeast corner of the 

development.  

 

Planning Area 11 includes Single Family Attached Residential in the east portion of the development. 

Planning Area 12 is a proposed Park in the east portion of the development. Planning Area 13 and 

Planning Area 14 will be Single Family Attached Residential in the central portion of the development. 

Planning Area 15 is proposed Open Space in the central portion of the development. Planning Area 16 is a 

proposed Park in the central portion of the site, Planning Area 17 will have Single Family Attached 

Residential units in the center of the site. Planning Area 18 will be Single Family Detached Residential in 

the west portion of the site. Planning Area 19 will be Open Space in the west portion of the development. 

Planning Area 20 and Planning Area 21 are Single Family Attached Residential in the central portion of the 

site.  

 

Planning Area 22 will be Open Space in the southwest corner of the site. Planning Area 23 will contain the 

Detention Facility in the southwest corner of the site. Planning Area 24 will provide a combined use for 

Detention as well as Open Space within the southwest corner of the development. Planning Area 25 

includes Single Family Attached Residential in the southwest portion of the site.  Planning Area 26 and 

Planning Area 27 are dedicated for Commercial use in the south portion of the development. 

Zone Static Hydraulic 

Grade Line, (ft) 

Service Elevation 

Range, (ft) 

Static Pressure 

Range, (psig) 

Zone 3 5720 5480-5600 50-130 
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2 WATER DISTRIBUTION SYSTEM 
2.1. Land Use and Population 

The Skydance development has a total of 27 Planning Areas (see the appendix A for map). A parcel-by 

acre tabulation of land use is shown in Table 2. Population estimates are based on 2.77 capita per 

dwelling unit for all residential units and 22 persons per acre for commercial parcels.  This population 

density was adopted from the Master Utility Design Criteria for Water and Sanitary Sewer (Ref.6).  

TABLE 2 – DEVELOPMENT AREA POPULATION ESTIMATES 

PLANNING 

AREA DESCRIPTION 

AREA 

(AC) 

PROPOSED 

UNITS 

MAX 

ALLOWABLE 

DENSITY 

(DU/AC) 

MAX 

ALLOWABLE 

UNITS 

PA-1 OPEN SPACE 2.82       

PA-2 SINGLE FAMILY DETACHED 18.33 86     

PA-3 OPEN SPACE 2.87       

PA-4 SINGLE FAMILY DETACHED 4.66 22     

PA-5 MULTI-FAMILY 7.27 142 40 291 

PA-6 PARK 1.22       

PA-7 MULTI-FAMILY 5.85 114 40 234 

PA-8 MULTI-FAMILY 7.39 144 40 296 

PA-9 POND 3.57       

PA-10 OPEN SPACE 1.85       

PA-11 SINGLE FAMILY ATTACHED 10.70 124   

PA-12 PARK 3.78       

PA-13 SINGLE FAMILY ATTACHED 2.27 20     

PA-14 SINGLE FAMILY ATTACHED 2.17 14     

PA-15 OPEN SPACE 0.44       

PA-16 PARK 7.48       

PA-17 SINGLE FAMILY ATTACHED 2.27 14     

PA-18 SINGLE FAMILY DETACHED 12.03 51     

PA-19 OPEN SPACE 1.63       

PA-20 SINGLE FAMILY ATTACHED 8.02 62     

PA-21 SINGLE FAMILY ATTACHED 5.23 34     

PA-22 OPEN SPACE 0.73       

PA-23 POND 4.59       

PA-24 POND/OPEN SPACE 2.80       

PA-25 SINGLE FAMILY ATTACHED 5.70 58     

PA-26 COMMERCIAL 5.40       

PA-27 COMMERCIAL 19.78       

Notes: 

1. Density units depicted are per the Amended FDP Land Use Matrix. 

2. Master Utility Analysis utilizes Max Allowable Units for Multi-Family Residential planning areas. 

All other planning areas utilize Proposed Units in analysis. 
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2.2. Water Design Criteria 
This section describes the design criteria incorporated in developing the water distribution system for the 

proposed development. These Design criteria were adopted from the Water, Sanitary Sewer and Storm 

Drainage Infrastructure Standards and Specifications (Ref. 3) and the approved Painted Prairie 

Amendment Master Utility Report (Ref. 1)  

 

2.3. Demands 
The following is a list of criteria used to develop the water demands for the proposed site, per (Ref. 6): 

• Residential Average Day Demand= 0.07 gpm/capita 

• Commercial Average Day Demand = 1,500 gpd/acre 

• Residential Max Day Factor = 2.8 x average day demand 

• Residential Peak Hour Factor = 4.5 x average day demand 

• School Max Day Factor = 2.8 x average day demand 

• School Peak Hour Factor = 4.5 x average day demand  

• Commercial Max Day Factor = 2.8 x average day demand 

• Commercial Peak Hour Factor = 4.5 x average day demand 

 

2.4. Pressures 
The system has been analyzed to meet the maximum day plus fire flow demand with a residual pressure 

of no less than 20 psig at any point in the water distribution system. The system will maintain at a 

minimum 50 psig at any point in the distribution system during the Average Day Demand. Also, the 

Maximum Day residual water pressure shall not be less than 50 psig. 

 

2.5. Distribution System 
The following constraints in the max day + fire flow scenario will be used to model the water distribution 

system, per Master Utility Design Criteria for Water and Sanitary Sewer (Ref. 6): 

• Max Hour Velocity for 6-inch line = 2.5 fps 

• Max Hour Velocity for 8–12-inch line = 3 fps 

• Max Hour Velocity for 16-24-inch and up = 4.5 fps 

• Residential Fire Flow = 1500 gpm 

• Commercial/Multi-family Fire Flow = 2500 gpm 

• Hazen Williams Coefficient, C = 150 

• Sufficient looping will be incorporated  

 

2.6. Existing Infrastructure and Supply 
Skydance is in the City of Aurora’s service area. All potable water will be supplied by the City of Aurora’s 

water distribution system. The proposed water distribution system will connect to the COA’s system in 

several locations. See Appendix B for location of connections to existing City of Aurora water system. The 

Moffit/Skydance Development lies within the City of Aurora Water Pressure Zone 3. Pressure reducing 

valves have been installed within Picadilly Road to separate Zone 3 and Zone 3C which is to the west 

of the Skydance Development in the Painted Prairie site.  
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2.7. Water Demands 
The summary of water demands calculated for the proposed water distribution system is presented in 

Appendix B. As stated previously within this report, the demands were determined using assumptions and 

requirements outlined in the Water, Sanitary Sewer and Storm Drainage Infrastructure Standards and 

Specifications (Ref. 3). The residential population was based on 2.77 persons per dwelling unit per Master 

Utility Design Criteria for Water and Sanitary Sewer (Ref. 6). Average day demands were calculated from 

developable acreage, population density, dwelling units per acre, and the average water demand rate. 

Maximum day and peak hour demands were calculated using peaking factors shown above. For more 

detailed demand calculations please refer to Appendix B. 

2.8. Onsite Water Facilities 
The study area is currently undeveloped and will require onsite water infrastructure to supply adequate 

water to the development. The distribution mains are sized to accommodate peak flow requirements for 

each planning area at full build-out based on the land use and population estimates described in this 

report. A preliminary water distribution system layout is shown in the appendix of this report. The 

minimum line sizes are based on this layout. If the distribution system is developed differently from that 

shown, line sizes may change, and an amendment to the MUR will need to be submitted to COA for 

approval. This Master Utility Report and accompanying WaterGEMS model should be updated if 

alignment/layouts/planning estimates change. 

2.9. Water Network Analysis 
The network analysis for the proposed development was analyzed using Bentley WaterCAD Edition by 

Bentley. The layout of the distribution system for the proposed development is shown in Appendix B as 

well as a network analysis. The base network skeleton and the set points for WaterCAD pressures were 

adapted from the City of Aurora’s Water CIP map (Ref. 4). 

2.10. Modeling Criteria 
The modeling criteria incorporated in the water distribution system network analysis was adopted from 

Water, Sanitary Sewer and Storm Drainage Infrastructure Standards and Specifications (Ref. 3) and is 

shown in detail earlier in this report. 

2.11. Network Analysis 
Flows were allocated to each node (pipe junction of external demand) based on tributary areas mapped 

to each node within the site. Demands were then determined by land use and unit flows. The water 

supply connections were modeled as reservoirs (see map in appendix). The hydraulic grades for these 

reservoirs for different scenarios were taken from the City of Aurora’s Water CIP Map (Ref. 4). 

The model was analyzed, and several scenarios were computed to match the design criteria. Final pipe 

sizing was based on the results of this analysis. Changes were made to the layout based on the results of 

successive simulations as needed to meet the above criteria. Wherever possible, waterlines were 

internalized to maximize system efficiency and reduce construction costs. A roughness coefficient of 150 

(Hazen-Williams C value) was used for all simulations. The residual fire flow (1,500 gpm) was assigned to 

every node servicing residential areas or known fire hydrants servicing residential areas and the system 

was evaluated for fire flow requirements as required by the COA. The commercial fire flows (2,500 gpm) 

were assigned to selected nodes based on the land use, and the system was evaluated for fire flow 

requirements.  Output tables for each modeled scenario can be found in Appendix A. 

Within the model, several cases were included to fully analyze how peak flows and fire demands will 

affect the system.  
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The general cases are as follows: 

1. Average Day Demand 

2. Maximum Day Demand 

3. Maximum Hour Demand 

4. Maximum Day Demand with coincident fire flow at all parcels 

 

Input Parameters of the water distribution system modeled above include the following: 

1. Pipe Diameters (inches) 

2. Pipe Lengths (feet) 

3. Node Elevations (feet) 

4. System Demands (as outlined above) 

5. Fire Flows (1,500 gpm, 2,500 gpm and 3,500 gpm) 

6. Pipe Friction Coefficient, C = 150 

 

Output Parameters Include: 

1. Velocities (fps) 

2. Pressure (psig) 

3. Head Loss (feet) 

4. Flow Rates (gpm) 

2.12. Modeling Results 
The results of the WaterCAD analysis for the proposed planning areas are presented in Appendix B. This 

analysis represents the proposed water distribution system, including node locations, pipe locations and 

pipe sizes that serve the project site. 

3 SANITARY SEWER SYSTEM 
3.1. Land Use and Population 

The Skydance development has a total of 27 Planning Areas (see the appendix A for map). A parcel-by 

acre tabulation of land use is shown in Table 2. Population estimates are based on 2.77 capita per 

dwelling unit for all residential units.  This population density was adopted from the Master Utility Design 

Criteria for Water and Sanitary Sewer (Ref.6). 

 

The Skydance development consists of one major sanitary sewer basin. The sanitary sewer basin will 

outfall at the northeast corner of the development at the future intersection of E. 60th Avenue and Tibet 

Road. The Skydance basin is downstream of a portion of 310 West from the south, and the Everlea 

development to the north. Sanitary sewer routing will take these inflows into consideration when 

developing the routing for the Skydance development. 

 

The sanitary sewer system for the Skydance development will outfall to the system designed with the 

High Point at DIA development (COA #220127). The sanitary sewer will gravity to the temporary Second 

Creek Lift station with limited capacity located near the future intersection of E. 68th Avenue and Denali 

Road. The Skydance site will ultimately be served via gravity with the Second Creek interceptor. 

 

The Master Utility Report for High Point at DIA (Ref. 2) allocated an inflow of 2.17 cfs at the connection 

point at future E. 60th Avenue and Tibet Road. Because of the density of the Skydance development and 

the configurations of both the 310 West and a portion of the High Point sewerage systems passing 

through the site sewer system, this will be increased to 4.20 cfs. From the High Point at DIA-FDP 
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Amendment No. 4- Master Utility Study Amendment (Ref. 5), there is additional capacity available that 

will not exceed the maximum capacities as defined in the standards and specifications manual. Appendix 

D details which pipes noted in the High Point at DIA-FDP Amendment No. 4- Master Utility Study 

Amendment (Ref. 5) have additional capacity for the increase in flows from the Skydance development. 

3.2. Wastewater Design Criteria 
This section describes the design criteria incorporated in developing the wastewater collection system for 

Skydance. These design criteria were adopted from the Master Utility Design Criteria for Water and 

Sanitary Sewer (Ref. 6) per discussion with City of Aurora, as well as Water, Sanitary Sewer and Storm 

Drainage Infrastructure Standards and Specifications (Ref. 3): 

• Population –2.77 people per residential unit. 

• Average Daily Flow – 68 gpcd for residential areas, 1,200 gallons per day/acre for schools, 188 

gpd/unit for hotel and multifamily units, and 1,500 gallons per day/acre for commercial areas. 

• Peaking Factor (PF) = 5÷p0.167, where p = population in thousands and PF is no greater than 4.0 and no 

less than 1.7. 

• The flow velocity shall not exceed ten (10) fps flowing full or ½ full using Manning’s Formula and 

(n=0.011 for PVC or n=0.013 for RCP) minimum slope shall be 0.4% with a minimum velocity of two 

(2) fps at least once per day. 

• Depth of flow in pipes should not exceed 75% of capacity for pipes 12 inches or smaller and 80% for 

pipes larger than 12 inches 

• Minimum drop through a manhole from inlet to outlet or same diameter pipe shall be: 

1. 0.2 ft. on straight through run 

2. 0.3 ft. on deflected bends  

• Minimum of 4-inch diameter pipe for service lines 

 

3.3. Onsite Wastewater Demands 
Average day wastewater generation rates per the Master Utility Design Criteria for Water and Sanitary 

Sewer (Ref. 6) table are based on 68 gallons per capita per day (gpcd) for residential areas and 1,500 

gallons per day/acre for commercial areas. Peak Flow factors are based on population. Please refer to 

Appendix B for detailed wastewater generation calculations. 

 

3.4. Existing Infrastructure 

The Skydance Development basin will discharge into a 18” sanitary sewer pipe that connects to the High 

Point wastewater system near the intersection of E. 60th Avenue and Tibet Road (see High Point Master 

Utility Report, Reference 2 for details).  OS-1 refers to the inflows from the 310 West development to the 

south of Skydance. OS-2, OS-3, and OS-4 refer to the inflows from the Everlea development to the north 

of Skydance. Design point DP-AV1 in the Master Utility Report for High Point at DIA (Ref. 2) defines the 

outfall for the Skydance development. The downstream pipes have been evaluated for the additional 

density from Skydance, and can accept the additional flows within the standards outlined in the Water, 

Sanitary Sewer and Storm Drainage Infrastructure Standards and Specifications (Ref. 3): 

3.5. Proposed Wastewater Facilities  

3.5.1. Onsite Facilities 
The proposed onsite wastewater collection infrastructure is designed to serve the Skydance 

Development. The collection system will consist of 8-inch to 15-inch gravity sewer lines running internal to 

the project development (See Exhibit SS1). Preliminary sewer design calculations are shown in Appendix B 

of this report.  
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3.5.2. Offsite Facilities 
The offsite wastewater transmission/collection infrastructure is to be designed with the High Point at DIA 

development. Appendix D will show the routing of the offsite sanitary sewer to the eventual outfall at the 

existing Second Creek Lift Station. 

 

This ultimate, full build-out condition for the Skydance Development project site will require coordination 

with High Point at DIA and City of Aurora to coordinate additional flows from the increased density from 

the Skydance Development and regarding alignment, depths, and easements. 

4 CONCLUSION 
The water distribution system will connect to the existing Zone 3 water system at several points in E.56th 

Avenue and Picadilly Road (See Appendix B). The results of the system analysis indicate that the proposed 

water system conforms to the Water, Sanitary Sewer and Storm Drainage Infrastructure Standards and 

Specifications (Ref. 3). Any subsequent changes to the proposed water distribution system as described 

within this report will require a reanalysis of the system. The Appendix contains the WaterCAD results and 

layout exhibit. 

 

The sanitary sewer system for Skydance serves the entire Skydance development. The results of the 

system analysis indicate that the proposed sanitary sewer system conforms to the Water, Sanitary Sewer 

and Storm Drainage Infrastructure Standards and Specifications (Ref. 3), the Master Utility Design 

Criteria for Water and Sanitary Sewer (Ref. 6). The Appendix contains the anticipated sewer flow results 

and layout exhibit. 
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Appendix A 

 

Development and Planning Area Map 
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APPENDIX B 

 

Water Demands, Calculations, and Layout 

 

  





Max 

DU/ACRE

Max Total 

DU

Max Res. 

Population
Area Commercial Irrigation

Average Day

(GPM)

Max Day

(GPM)

Max Hour

(GPM)

Required Fire Flow

(GPM)

Max Day + Fire 

Flow

(GPM)

Acres People/Unit Units Population Acres Acres 2.8:1 4.5:1

1 0 0 0 2.82 OPEN 2.82 3.53 9.87 15.86 1500 1509.87

2 40 86 733 18.33 SFD 86 239 16.76 46.94 75.43 1500 1546.94

3 0 0 0 2.87 OPEN 2.87 3.59 10.05 16.14 1500 1510.05

4 40 22 186 4.66 SFD 22 61 4.28 11.98 19.25 1500 1511.98

5 40 291 291 7.27 MF 291 807 56.60 158.49 254.71 2500 2658.49

6 0 0 0 1.22 PARK 1.22 1.53 4.27 6.86 1500 1504.27

7 40 234 234 5.85 MF 234 649 45.52 127.46 204.84 2500 2627.46

8 40 296 296 7.39 MF 296 820 57.51 161.04 258.81 2500 2661.04

9 0 0 0 3.57 POND 3.57 4.46 12.50 20.08 1500 1512.50

10 0 0 0 1.85 OPEN 1.85 2.31 6.48 10.41 1500 1506.48

11 40 124 428 9.84 SFA 124 344 24.13 67.56 108.58 1500 1567.56

12 0 0 0 3.78 PARK 3.78 4.73 13.23 21.26 1500 1513.23

13 40 20 91 2.27 SFA 20 56 3.93 11.00 17.68 1500 1511.00

14 40 14 87 2.17 SFA 14 39 2.74 7.66 12.31 1500 1507.66

15 0 0 0 0.44 OPEN 0.44 0.55 1.54 2.48 1500 1501.54

16 0 0 0 7.48 PARK 7.48 9.35 26.18 42.08 1500 1526.18

17 40 14 91 2.27 SFA 14 39 2.74 7.66 12.31 1500 1507.66

18 40 51 481 12.03 SFD 51 142 9.96 27.89 44.82 1500 1527.89

19 0 0 0 1.63 OPEN 1.63 2.04 5.71 9.17 1500 1505.71

20 40 62 321 8.02 SFA 62 172 12.06 33.78 54.29 1500 1533.78

21 40 34 209 5.23 SFA 34 95 6.66 18.66 29.98 1500 1518.66

22 0 0 0 0.73 OPEN 0.73 0.91 2.56 4.11 1500 1502.56

23 0 0 0 4.59 POND 4.59 5.74 16.07 25.82 1500 1516.07

24 0 0 0 2.80 POND/OS 2.80 3.50 9.80 15.75 1500 1509.80

25 40 58 228 5.70 SFA 58 161 11.29 31.62 50.82 1500 1531.62

26 0 0 0 5.40 COMM 5.40 5.63 15.75 25.31 2500 2515.75

27 0 0 0 19.78 COMM 19.78 20.60 57.69 92.72 2500 2557.69

Total 1306 3676 150.0 1306 3624 25.18 33.8 322.6 903.4 1451.9

Notes: 

1. SFD = Single Family Detached, SFA = Single Family Attached, MF = Multi Family, COMM = Commercial

2. GPM = Gallons Per Minute

3. Average Day (GPD) = (101 x Residential Populaton) + (1500 x Commercial Acres) + (1800 * Irrigation Acres)

Max DU/AC values appear correct

Max Res. Population values do not appear correct per COA 2.77 People/Unit criteria

From the Amended FDP Land Use Matrix values (provided 1st submittal)

Population calcs per COA standards and Amended FDP units don't match Amended FDP population

SKYDANCE AMENDMENT 1

CITY OF AURORA

WATER CALCULATIONS

Basin/Planning 

Area
Use

Residential

(Per the Master Plan)

2.77



Active Scenario:  AVERAGE DAY
Scenario:  AVERAGE DAY

MOFFIT/SKYDANCE

P-6

P-126

P-1
28

Page 1 of 176 Watertown Road, Suite 2D  Thomaston, CT 06787  USA  +1-203-755-166610/23/2024

WaterCAD
[10.03.05.05]Bentley Systems, Inc.  Haestad Methods Solution CenterMoffit_water_model_Amendment 1.wtg



Active Scenario:  AVERAGE DAY
FlexTable: Pipe Table
MOFFIT/SKYDANCE

Headloss 
Gradient

(ft/ft)

Flow
(gpm)

Velocity
(ft/s)

Hazen-
Williams 

C

MaterialDiameter
(in)

Length 
(Scaled)

(ft)

Stop 
Node

Start 
Node

Label

0.000461.200.33150.0PVC24.02,637J-24R-1P-0
0.00024.160.15150.0PVC8.0592J-2J-1P-1
0.000-2.230.01150.0PVC8.0729J-3J-2P-2
0.000-37.270.24150.0PVC8.0633J-4J-20P-3
0.00014.440.09150.0PVC8.0270J-5J-3P-4
0.0005.130.03150.0PVC8.0339J-6J-5P-5
0.000-18.610.12150.0PVC8.0248J-7J-19P-6
0.000-31.450.20150.0PVC8.0318J-8J-7P-7
0.000-38.100.24150.0PVC8.0322J-9J-8P-8
0.000-14.830.09150.0PVC8.0353J-12J-11P-11
0.000-97.170.28150.0PVC12.0327J-13J-12P-12
0.000-21.440.14150.0PVC8.0680J-20J-3P-13
0.000-25.940.17150.0PVC8.0464J-19J-6P-14
0.000181.670.13150.0PVC24.0271J-14J-4P-15
0.000318.240.23150.0PVC24.01,325J-21J-24P-16
0.000-5.860.04150.0PVC8.0271J-20J-18P-18
0.00011.890.08150.0PVC8.0441J-19J-18P-19
0.000-3.220.02150.0PVC8.0641J-16J-8P-20
0.000-33.050.21150.0PVC8.0318J-16J-18P-22
0.000-23.170.15150.0PVC8.0680J-18J-5P-23
0.000-20.870.13150.0PVC8.0862J-5J-22P-25
0.000-16.960.05150.0PVC12.0629J-25J-17P-26
0.00048.950.14150.0PVC12.0657J-17J-35P-27
0.0009.440.06150.0PVC8.0309J-26J-7P-28
0.000-17.550.11150.0PVC8.0977J-17J-15P-29
0.00016.990.11150.0PVC8.0472J-29J-28P-31
0.000-23.760.15150.0PVC8.0411J-6J-29P-32
0.000-27.480.18150.0PVC8.0544J-34J-15P-35
0.000-11.600.07150.0PVC8.0512J-35J-28P-38
0.00021.040.13150.0PVC8.0309J-22J-29P-40
0.00023.120.15150.0PVC8.0282J-15J-22P-41
0.00098.060.07150.0PVC24.0974J-13J-9P-55
0.000138.140.10150.0PVC24.0642J-9J-14P-56
0.00021.350.06150.0PVC12.0949J-25J-34P-57
0.00070.260.20150.0PVC12.0912J-34J-1P-58
0.000228.970.16150.0PVC24.01,310J-23J-21P-59
0.000225.120.16150.0PVC24.0782J-4J-23P-60
0.000140.000.40150.0PVC12.0765J-1J-24P-61
0.00040.110.26150.0PVC8.0317J-16J-14P-115
0.00046.380.30150.0PVC8.0773J-3J-21P-122
0.0006.460.04150.0PVC8.0621J-11J-8P-125
0.00018.490.12150.0PVC8.0852J-26J-11P-126
0.00080.450.23150.0PVC12.01,018J-35J-12P-127
0.00026.030.17150.0PVC8.0680J-28J-26P-128
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WaterCAD
[10.03.05.05]

Bentley Systems, Inc.  Haestad Methods Solution  
CenterMoffit_water_model_Amendment 1.wtg



Active Scenario:  AVERAGE DAY
FlexTable: Junction Table

MOFFIT/SKYDANCE

Hydraulic Grade
(ft)

Pressure
(psi)

Demand
(gpm)

Elevation
(ft)

Label

5,719.9212245.595,437.50J-1
5,719.9112226.395,438.34J-2
5,719.9112051.145,443.55J-3
5,719.941186.185,446.32J-4
5,719.9111911.615,444.08J-5
5,719.911197.315,444.98J-6
5,719.921183.405,447.89J-7
5,719.931173.405,448.70J-8
5,719.941171.985,449.66J-9
5,719.931162.805,452.56J-11
5,719.931151.905,454.50J-12
5,719.941150.895,453.50J-13
5,719.941183.425,447.31J-14
5,719.9012168.145,439.44J-15
5,719.931183.845,446.63J-16
5,719.9012048.365,442.50J-17
5,719.921193.845,445.94J-18
5,719.921184.575,446.89J-19
5,719.921199.985,444.98J-20
5,719.9512442.895,434.34J-21
5,719.9012018.795,441.55J-22
5,719.941253.855,431.22J-23
5,719.961222.965,437.50J-24
5,719.901234.395,434.50J-25
5,719.921181.905,447.40J-26
5,719.9111920.645,445.77J-28
5,719.9011919.715,443.72J-29
5,719.9112421.435,432.50J-34
5,719.9111819.905,446.50J-35
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WaterCAD
[10.03.05.05]

Bentley Systems, Inc.  Haestad Methods Solution  
CenterMoffit_water_model_Amendment 1.wtg



Active Scenario:  AVERAGE DAY
FlexTable: Reservoir Table

MOFFIT/SKYDANCE

Hydraulic Grade
(ft)

Flow (Out net)
(gpm)

Elevation
(ft)

LabelID

5,720.00461.205,720.00R-130
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WaterCAD
[10.03.05.05]

Bentley Systems, Inc.  Haestad Methods Solution  
CenterMoffit_water_model_Amendment 1.wtg



Active Scenario:  MAX. DAY
FlexTable: Pipe Table
MOFFIT/SKYDANCE

Headloss 
Gradient

(ft/ft)

Flow
(gpm)

Velocity
(ft/s)

Hazen-
Williams 

C

MaterialDiameter
(in)

Length 
(Scaled)

(ft)

Stop 
Node

Start 
Node

Label

0.0001,291.360.92150.0PVC24.02,637J-24R-1P-0
0.00067.640.43150.0PVC8.0592J-2J-1P-1
0.000-6.260.04150.0PVC8.0729J-3J-2P-2
0.000-104.360.67150.0PVC8.0633J-4J-20P-3
0.00040.430.26150.0PVC8.0270J-5J-3P-4
0.00014.370.09150.0PVC8.0339J-6J-5P-5
0.000-52.120.33150.0PVC8.0248J-7J-19P-6
0.000-88.070.56150.0PVC8.0318J-8J-7P-7
0.000-106.670.68150.0PVC8.0322J-9J-8P-8
0.000-41.510.26150.0PVC8.0353J-12J-11P-11
0.000-272.090.77150.0PVC12.0327J-13J-12P-12
0.000-60.020.38150.0PVC8.0680J-20J-3P-13
0.000-72.630.46150.0PVC8.0464J-19J-6P-14
0.000508.670.36150.0PVC24.0271J-14J-4P-15
0.000891.060.63150.0PVC24.01,325J-21J-24P-16
0.000-16.400.10150.0PVC8.0271J-20J-18P-18
0.00033.300.21150.0PVC8.0441J-19J-18P-19
0.000-9.010.06150.0PVC8.0641J-16J-8P-20
0.000-92.530.59150.0PVC8.0318J-16J-18P-22
0.000-64.870.41150.0PVC8.0680J-18J-5P-23
0.000-58.430.37150.0PVC8.0862J-5J-22P-25
0.000-47.480.13150.0PVC12.0629J-25J-17P-26
0.000137.050.39150.0PVC12.0657J-17J-35P-27
0.00026.430.17150.0PVC8.0309J-26J-7P-28
0.000-49.130.31150.0PVC8.0977J-17J-15P-29
0.00047.570.30150.0PVC8.0472J-29J-28P-31
0.000-66.530.42150.0PVC8.0411J-6J-29P-32
0.000-76.940.49150.0PVC8.0544J-34J-15P-35
0.000-32.480.21150.0PVC8.0512J-35J-28P-38
0.00058.910.38150.0PVC8.0309J-22J-29P-40
0.00064.720.41150.0PVC8.0282J-15J-22P-41
0.000274.580.19150.0PVC24.0974J-13J-9P-55
0.000386.800.27150.0PVC24.0642J-9J-14P-56
0.00059.780.17150.0PVC12.0949J-25J-34P-57
0.000196.720.56150.0PVC12.0912J-34J-1P-58
0.000641.110.45150.0PVC24.01,310J-23J-21P-59
0.000630.330.45150.0PVC24.0782J-4J-23P-60
0.000392.011.11150.0PVC12.0765J-1J-24P-61
0.000112.290.72150.0PVC8.0317J-16J-14P-115
0.000129.860.83150.0PVC8.0773J-3J-21P-122
0.00018.090.12150.0PVC8.0621J-11J-8P-125
0.00051.760.33150.0PVC8.0852J-26J-11P-126
0.000225.250.64150.0PVC12.01,018J-35J-12P-127
0.00072.880.47150.0PVC8.0680J-28J-26P-128
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WaterCAD
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Bentley Systems, Inc.  Haestad Methods Solution  
CenterMoffit_water_model_Amendment 1.wtg



Active Scenario:  MAX. DAY
FlexTable: Junction Table

MOFFIT/SKYDANCE

Hydraulic Grade
(ft)

Pressure
(psi)

Demand
(gpm)

Elevation
(ft)

Label

5,719.46122127.655,437.50J-1
5,719.4012273.895,438.34J-2
5,719.40119143.195,443.55J-3
5,719.5911817.305,446.32J-4
5,719.3911932.515,444.08J-5
5,719.3911920.475,444.98J-6
5,719.451179.525,447.89J-7
5,719.501179.525,448.70J-8
5,719.571175.545,449.66J-9
5,719.501157.845,452.56J-11
5,719.511155.325,454.50J-12
5,719.571152.495,453.50J-13
5,719.581189.585,447.31J-14
5,719.30121190.795,439.44J-15
5,719.5011810.755,446.63J-16
5,719.35120135.415,442.50J-17
5,719.4511810.755,445.94J-18
5,719.4411812.805,446.89J-19
5,719.4511927.945,444.98J-20
5,719.65123120.095,434.34J-21
5,719.3312052.615,441.55J-22
5,719.6112510.785,431.22J-23
5,719.721228.295,437.50J-24
5,719.3612312.295,434.50J-25
5,719.451185.325,447.40J-26
5,719.3711857.795,445.77J-28
5,719.3511955.195,443.72J-29
5,719.3712460.005,432.50J-34
5,719.3911855.725,446.50J-35

Page 1 of 176 Watertown Road, Suite 2D  Thomaston, CT 
06787  USA  +1-203-755-1666

10/23/2024

WaterCAD
[10.03.05.05]

Bentley Systems, Inc.  Haestad Methods Solution  
CenterMoffit_water_model_Amendment 1.wtg



Active Scenario:  MAX. DAY
FlexTable: Reservoir Table

MOFFIT/SKYDANCE

Hydraulic Grade
(ft)

Flow (Out net)
(gpm)

Elevation
(ft)

LabelID

5,720.001,291.365,720.00R-130
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Bentley Systems, Inc.  Haestad Methods Solution  
CenterMoffit_water_model_Amendment 1.wtg



Active Scenario:  MAX HR
FlexTable: Pipe Table
MOFFIT/SKYDANCE

Headloss 
Gradient

(ft/ft)

Flow
(gpm)

Velocity
(ft/s)

Hazen-
Williams 

C

MaterialDiameter
(in)

Length 
(Scaled)

(ft)

Stop 
Node

Start 
Node

Label

0.0002,075.401.47150.0PVC24.02,637J-24R-1P-0
0.000108.700.69150.0PVC8.0592J-2J-1P-1
0.000-10.050.06150.0PVC8.0729J-3J-2P-2
0.001-167.721.07150.0PVC8.0633J-4J-20P-3
0.00064.980.41150.0PVC8.0270J-5J-3P-4
0.00023.100.15150.0PVC8.0339J-6J-5P-5
0.000-83.770.53150.0PVC8.0248J-7J-19P-6
0.000-141.550.90150.0PVC8.0318J-8J-7P-7
0.001-171.441.09150.0PVC8.0322J-9J-8P-8
0.000-66.720.43150.0PVC8.0353J-12J-11P-11
0.000-437.281.24150.0PVC12.0327J-13J-12P-12
0.000-96.460.62150.0PVC8.0680J-20J-3P-13
0.000-116.720.75150.0PVC8.0464J-19J-6P-14
0.000817.500.58150.0PVC24.0271J-14J-4P-15
0.0001,432.061.02150.0PVC24.01,325J-21J-24P-16
0.000-26.350.17150.0PVC8.0271J-20J-18P-18
0.00053.520.34150.0PVC8.0441J-19J-18P-19
0.000-14.480.09150.0PVC8.0641J-16J-8P-20
0.000-148.710.95150.0PVC8.0318J-16J-18P-22
0.000-104.260.67150.0PVC8.0680J-18J-5P-23
0.000-93.900.60150.0PVC8.0862J-5J-22P-25
0.000-76.310.22150.0PVC12.0629J-25J-17P-26
0.000220.260.62150.0PVC12.0657J-17J-35P-27
0.00042.480.27150.0PVC8.0309J-26J-7P-28
0.000-78.950.50150.0PVC8.0977J-17J-15P-29
0.00076.450.49150.0PVC8.0472J-29J-28P-31
0.000-106.920.68150.0PVC8.0411J-6J-29P-32
0.000-123.660.79150.0PVC8.0544J-34J-15P-35
0.000-52.200.33150.0PVC8.0512J-35J-28P-38
0.00094.680.60150.0PVC8.0309J-22J-29P-40
0.000104.020.66150.0PVC8.0282J-15J-22P-41
0.000441.290.31150.0PVC24.0974J-13J-9P-55
0.000621.640.44150.0PVC24.0642J-9J-14P-56
0.00096.070.27150.0PVC12.0949J-25J-34P-57
0.000316.160.90150.0PVC12.0912J-34J-1P-58
0.0001,030.360.73150.0PVC24.01,310J-23J-21P-59
0.0001,013.030.72150.0PVC24.0782J-4J-23P-60
0.001630.021.79150.0PVC12.0765J-1J-24P-61
0.001180.471.15150.0PVC8.0317J-16J-14P-115
0.001208.701.33150.0PVC8.0773J-3J-21P-122
0.00029.080.19150.0PVC8.0621J-11J-8P-125
0.00083.190.53150.0PVC8.0852J-26J-11P-126
0.000362.011.03150.0PVC12.01,018J-35J-12P-127
0.000117.120.75150.0PVC8.0680J-28J-26P-128
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[10.03.05.05]

Bentley Systems, Inc.  Haestad Methods Solution  
CenterMoffit_water_model_Amendment 1.wtg



Active Scenario:  MAX HR
FlexTable: Junction Table

MOFFIT/SKYDANCE

Hydraulic Grade
(ft)

Pressure
(psi)

Demand
(gpm)

Elevation
(ft)

Label

5,718.69122205.155,437.50J-1
5,718.55121118.765,438.34J-2
5,718.56119230.135,443.55J-3
5,719.0111827.815,446.32J-4
5,718.5311952.245,444.08J-5
5,718.5311832.905,444.98J-6
5,718.6811715.305,447.89J-7
5,718.8011715.305,448.70J-8
5,718.981178.915,449.66J-9
5,718.7911512.605,452.56J-11
5,718.821148.555,454.50J-12
5,718.961154.015,453.50J-13
5,718.9911815.395,447.31J-14
5,718.32121306.635,439.44J-15
5,718.8111817.285,446.63J-16
5,718.45119217.625,442.50J-17
5,718.6811817.285,445.94J-18
5,718.6511820.575,446.89J-19
5,718.6811844.915,444.98J-20
5,719.15123193.015,434.34J-21
5,718.3812084.565,441.55J-22
5,719.0612517.335,431.22J-23
5,719.3212213.325,437.50J-24
5,718.4612319.755,434.50J-25
5,718.671178.555,447.40J-26
5,718.4911892.885,445.77J-28
5,718.4411988.695,443.72J-29
5,718.4812496.435,432.50J-34
5,718.5211889.555,446.50J-35
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Bentley Systems, Inc.  Haestad Methods Solution  
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Active Scenario:  MAX HR
FlexTable: Reservoir Table

MOFFIT/SKYDANCE

Hydraulic Grade
(ft)

Flow (Out net)
(gpm)

Elevation
(ft)

LabelID

5,720.002,075.405,720.00R-130
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Active Scenario:  MAX DAY + FIRE FLOW
FlexTable: Pipe Table
MOFFIT/SKYDANCE

Headloss 
Gradient

(ft/ft)

Flow
(gpm)

Velocity
(ft/s)

Hazen-
Williams 

C

MaterialDiameter
(in)

Length 
(Scaled)

(ft)

Stop 
Node

Start 
Node

Label

0.0026,291.364.46150.0PVC24.02,637J-24R-1P-0
0.0471,920.7812.26150.0PVC8.0592J-2J-1P-1
0.036-1,653.1210.55150.0PVC8.0729J-3J-2P-2
0.004-536.193.42150.0PVC8.0633J-4J-20P-3
0.005-578.503.69150.0PVC8.0270J-5J-3P-4
0.001-210.481.34150.0PVC8.0339J-6J-5P-5
0.000-85.480.55150.0PVC8.0248J-7J-19P-6
0.002-353.402.26150.0PVC8.0318J-8J-7P-7
0.006-652.174.16150.0PVC8.0322J-9J-8P-8
0.008-738.394.71150.0PVC8.0353J-12J-11P-11
0.004-1,477.174.19150.0PVC12.0327J-13J-12P-12
0.003-465.812.97150.0PVC8.0680J-20J-3P-13
0.001-236.011.51150.0PVC8.0464J-19J-6P-14
0.0002,762.771.96150.0PVC24.0271J-14J-4P-15
0.0014,199.142.98150.0PVC24.01,325J-21J-24P-16
0.000-42.440.27150.0PVC8.0271J-20J-18P-18
0.000163.331.04150.0PVC8.0441J-19J-18P-19
0.001-188.751.20150.0PVC8.0641J-16J-8P-20
0.003-416.322.66150.0PVC8.0318J-16J-18P-22
0.001-284.671.82150.0PVC8.0680J-18J-5P-23
0.000115.860.74150.0PVC8.0862J-5J-22P-25
0.000180.560.51150.0PVC12.0629J-25J-17P-26
0.000449.611.28150.0PVC12.0657J-17J-35P-27
0.001258.401.65150.0PVC8.0309J-26J-7P-28
0.000-133.640.85150.0PVC8.0977J-17J-15P-29
0.000131.970.84150.0PVC8.0472J-29J-28P-31
0.000-5.060.03150.0PVC8.0411J-6J-29P-32
0.000-143.770.92150.0PVC8.0544J-34J-15P-35
0.001-228.131.46150.0PVC8.0512J-35J-28P-38
0.00081.840.52150.0PVC8.0309J-22J-29P-40
0.000-86.620.55150.0PVC8.0282J-15J-22P-41
0.0001,479.661.05150.0PVC24.0974J-13J-9P-55
0.0002,137.381.52150.0PVC24.0642J-9J-14P-56
0.000-168.270.48150.0PVC12.0949J-25J-34P-57
0.00035.510.10150.0PVC12.0912J-34J-1P-58
0.0013,327.042.36150.0PVC24.01,310J-23J-21P-59
0.0013,316.262.35150.0PVC24.0782J-4J-23P-60
0.0082,083.945.91150.0PVC12.0765J-1J-24P-61
0.006615.823.93150.0PVC8.0317J-16J-14P-115
0.008752.004.80150.0PVC8.0773J-3J-21P-122
0.004478.003.05150.0PVC8.0621J-11J-8P-125
0.001-291.451.86150.0PVC8.0852J-26J-11P-126
0.001733.462.08150.0PVC12.01,018J-35J-12P-127
0.000-38.370.24150.0PVC8.0680J-28J-26P-128
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Active Scenario:  MAX DAY + FIRE FLOW
FlexTable: Junction Table

MOFFIT/SKYDANCE

Hydraulic Grade
(ft)

Pressure
(psi)

Demand
(gpm)

Elevation
(ft)

Label

5,708.92117127.655,437.50J-1
5,681.141053,573.895,438.34J-2
5,707.07114143.195,443.55J-3
5,712.1811517.305,446.32J-4
5,708.4411432.515,444.08J-5
5,708.7111420.475,444.98J-6
5,709.191139.525,447.89J-7
5,709.841139.525,448.70J-8
5,711.881135.545,449.66J-9
5,707.621101,507.845,452.56J-11
5,710.441115.325,454.50J-12
5,711.751122.495,453.50J-13
5,712.061159.585,447.31J-14
5,708.71116190.795,439.44J-15
5,710.2511410.755,446.63J-16
5,709.04115135.415,442.50J-17
5,709.3711410.755,445.94J-18
5,709.1511312.805,446.89J-19
5,709.3811427.945,444.98J-20
5,713.46121120.095,434.34J-21
5,708.6611652.615,441.55J-22
5,712.6612210.785,431.22J-23
5,714.721208.295,437.50J-24
5,708.9811912.295,434.50J-25
5,708.841135.325,447.40J-26
5,708.8611457.795,445.77J-28
5,708.7111555.195,443.72J-29
5,708.9212060.005,432.50J-34
5,709.3311455.725,446.50J-35
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Active Scenario:  MAX DAY + FIRE FLOW
FlexTable: Reservoir Table

MOFFIT/SKYDANCE

Hydraulic Grade
(ft)

Flow (Out net)
(gpm)

Elevation
(ft)

LabelID

5,720.006,291.365,720.00R-130
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APPENDIX C 

 

Wastewater Demands, Calculations, and Layout 

  





PLANNING 

AREA DESCRIPTION AREA (AC)

MAX 

ALLOWABLE 

DENSITY 

(DU/AC)

MAX 

ALLOWABLE 

UNITS

PROPOSED 

UNITS

OCCUPANCY 

(PEOPLE/UNIT)

LOADING RATE 

(GPCD)

AVERAGE DAY 

(GPD/AC)

EQUIVALENT 

(POPULATION/AC)

AVG DAY 

FLOW (GPD)

POPULATION 

(THOUSANDS)

A 150.85 885 283,655 4.176

A PA-1 OPEN 2.82

PA-2 SFD 18.33 86 2.77 68 16,199 0.239

PA-3 OPEN 2.87

PA-4 SFD 4.66 22 2.77 68 4,144 0.061

PA-5 MF 7.27 40 291 142 2.77 68 54,775 0.806

PA-6 PARK 1.22

PA-7 MF 5.85 40 234 114 2.77 68 44,076 0.649

PA-8 MF 7.39 40 296 144 2.77 68 55,679 0.819

PA-9 POND 3.57

PA-10 OPEN 1.85

PA-11 SFA 10.70 124 2.77 68 23,357 0.344

PA-12 PARK 3.78

PA-13 SFA 2.27 20 2.77 68 3,767 0.056

PA-14 SFA 2.17 14 2.77 68 2,637 0.039

PA-15 OPEN 0.44

PA-16 PARK 7.48

PA-17 SFA 2.27 14 2.77 68 2,637 0.039

PA-18 SFD 12.03 51 2.77 68 9,606 0.142

PA-19 OPEN 1.63

PA-20 SFA 8.02 62 2.77 68 11,678 0.172

PA-21 SFA 5.23 34 2.77 68 6,404 0.095

PA-22 OPEN 0.73

PA-23 POND 4.59

PA-24 POND/OPEN 2.80

PA-25 SFA 5.70 58 2.77 68 10,925 0.161

PA-26 COMM 5.40 1500 22 8,100 0.119

PA-27 COMM 19.78 1500 22 29,670 0.435

A 98.08 1064 240,615 3.54

EVERLEA* SF 19.33 230 2.77 68 43,323 0.637

OS-2 MF 7.06 40.0 282.4 186 2.77 68 35,035 0.515

COMM 11.32 1500 22 16,980 0.249

EVERLEA* SF 9.09 44 2.77 68 8,288 0.122

OS-3

EVERLEA* SF 23.24 184 2.77 68 34,658 0.510

OS-4 COMM 15.48 1500 22 23,220 0.341

MF 12.56 40.0 502.4 420 2.77 68 79,111 1.163

A

AVG DAY 

FLOW (GPD)

POPULATION 

(THOUSANDS)

375,000 2.449

BASIN A = Existing Second Creek Regional LS.

BASIN OS-1 = Flows from south - 310 West Development COMM = Commercial.

BASIN OS-2-4 = Flows from north - Everlea Development Peaking Factor = 4.0 max, 5/P
0.167

  where P=population (thousands)

Sanitary Sewer loading rates, factors, and calculations based on City of Aurora Master Utility Design Criteria for Water and Sanitary Sewer

Occupancy factors were used based on City of Aurora Master Utility Design Criteria for Water and Sanitary Sewer

*Offsite flow from the Everlea(North) Development located between 64th & 60th Avenue, east of Picadilly Road provided via Everlea MUR COA EDN #223281)

MF = Multi Family. Includes condos and apartments.

SKYDANCE-AMENDMENT 1
CITY OF AURORA

SANITARY SEWER LOADING CALCULATIONS (BY ACREAGE)

FLOWS FOR 310 WEST PROVIDED TO WESTWOOD PROFESSIONAL SERVICES FROM DEWBERRY PER EMAIL ON 4/25/2022. 310 WEST DEVELOPMENT IS LOCATED AT THE SOUTH EAST CORNER OF 

THE PICADILLY ROAD AND E. 56TH AVENUE INTERSECTION. FLOWS WILL CROSS E. 56TH AVENUE AND FLOW ALONG TIBET ROAD AT THE SOUTHEAST CORNER OF THE PROJECT SITE.

SF = Single Family. Includes Single Family attached, Single Family detached, 

townhomes, paired homes, and garden court homes.

10/25/2024 1 of 1



Design Point Added Upstream Routing Planning Areas

Included Upstream 

Routing Design Pts

Design Point 

Loading (gpd)

Cumulative 

Loading (gpd)

Design Point 

Population 

(thousand)

Cumulative 

Population 

(thousand)

Cumulative 

Infiltration 10% 

(gpd) Peaking Factor

Cumulative Peak 

Loading (gpd)

Cumulative 

Peak Loading 

(cfs)

Required Pipe 

Size (in)

Minimum 

Slope* (%)

Maximum 

Slope* (%)

Percentage 

Full (%)

DP-1 45% PA-2, 30% PA-18 10,171 10,171 0.150 0.150 1,017 4.00 41,703 0.06 8 0.4 97.0 17.5

DP-2 55% PA-2 8,909 19,081 0.131 0.282 1,908 4.00 78,232 0.12 8 0.4 53.9 24.6

DP-3 40% PA-20 1 4,671 14,843 0.069 0.219 1,484 4.00 60,855 0.09 8 0.4 69.5 21.3

DP-8 25% PA-4,40% PA-5, 40% PA-7 2 40,577 59,657 0.597 0.879 5,966 4.00 244,595 0.38 8 0.4 19.7 45.2

DP-4 75% PA-4, OS-4 2, 8 140,097 199,755 2.059 2.938 19,975 4.00 818,995 1.27 10 0.4 7.4 66.2

DP-5 60% PA-5, OS-3 2,4, 8, OS-4 41,153 240,908 0.605 3.544 24,091 4.00 987,721 1.53 12 0.4 7.1 54.3

DP-6 50% PA-8 2,4-5, 8, OS-3,4 27,840 268,747 0.410 3.953 26,875 3.97 1,095,003 1.69 12 0.4 6.5 57.8

DP-11 15% PA-18 1, 3, 12 1,441 24,732 0.021 0.365 2,473 4.00 101,400 0.16 8 0.4 41.5 28.5

DP-21 PA-17, 40% PA-21 5,199 5,199 0.077 0.077 520 4.00 21,315 0.03 8 0.4 180.0 12.5

DP-12 15% PA-18, 60% PA-20 8,448 8,448 0.125 0.125 845 4.00 34,637 0.05 8 0.4 110.0 16.0

DP-10 PA-13, PA-14, 60% PA-7 32,850 32,850 0.484 0.484 3,285 4.00 134,685 0.21 8 0.4 32.8 32.8

DP-19 50% PA-25 1,3,11,12 5,462 30,194 0.081 0.445 3,019 4.00 123,796 0.19 8 0.4 35.8 31.1

DP-20 50% PA-25, PA-26, 25% PA-27 20,980 20,980 0.308 0.308 2,098 4.00 86,018 0.13 8 0.4 48.8 25.6

DP-18 1,3,11-12,19-21 45,975 0.676 4,598 4.00 188,499 0.29 8 0.4 24.9 38.9

DP-17 60% PA-21, 25% PA-27 1,3,11-12,18-21 11,260 57,235 0.166 0.842 5,724 4.00 234,665 0.36 8 0.4 20.7 43.9

DP-OS-1 OS-1*** 375,000 375,000 2.449 2.449 37,500 4.00 1,537,500 2.38 12 0.4 5.0 73.7

DP-16 25% PA-27 OS-1 7,418 382,418 0.109 2.558 38,242 4.00 1,567,912 2.43 12 0.4 4.9 75.0

DP-15 25% PA-27, 50% PA-11 1,3,11-12,17-21 19,096 76,331 0.281 1.123 7,633 4.00 312,958 0.48 8 0.4 16.3 51.8

DP-14 50% FW-PA-1* 1,3,11-12,15-21 113,000 571,749 1.662 5.343 57,175 3.78 2,218,096 3.43 15 0.4 3.9 62.3

DP-9 50% PA-11, 50% PA-8 10 39,518 72,368 0.582 1.066 7,237 4.00 296,708 0.46 8 0.4 16.7 50.5

DP-13 1,3,9-12,14-21 644,117 6.409 64,412 3.67 2,426,004 3.75 15 0.4 3.6 66.2

DP-7 OS-2 1-6,8-21,OS-1,3,4 95,338 1,008,202 1.401 11.763 100,820 3.31 3,440,768 5.32 18 0.4 2.9 60.3

OUTFALL TOTAL OUTFALL FROM MOFFIT SITE 3,440,768 5.32 18 0.4 2.9 60.3

Off-Site

HP-DP-FW1 FW PA-1(50%) & 12* DP-7 & FW-O & P* 128,000            1,136,202      1.882 13.645 12,800 3.23 3,684,641 5.70 18 0.4 2.7 63.2

HP-DP-16 HP-B2** HP-DP-FW1* 119,000            1,255,202      1.753 15.398 11,900 3.17 3,987,256 6.17 18 0.4 2.6 66.8

HP-DP-17 HP-B3** HP-DP-16** 48,000               1,303,202      0.724 16.122 4,800 3.14 4,100,629 6.35 18 0.4 2.5 68.2

HP-DP-19 HP-B4** HP-DP-17 & 18** 124,000            1,427,202      1.863 17.985 12,400 3.09 4,416,777 6.83 18 0.4 2.4 72.1

HP-DP-20 HP-B5, B6, & B7** HP-DP-15 & 19** 563,000            1,990,202      8.371 26.356 56,300 2.90 5,818,385 9.00 21 0.4 2.0 65.2

HP-DP-25 HP-B8 & B9** HP-DP-20 & 26** 77,000               2,067,202      1.146 27.502 7,700 2.87 5,950,327 9.21 21 0.4 1.9 66.3

HP-DP-21/LS HP-DP-25** 5,950,327 9.21 21 0.4 1.9 66.3

Refer to attached Flow Master analysis sheets for pipe calculations. Achieve a minimum velocity of 2.0 ft/sec and a maximum percent full capacity of 75% for pipes 12" and smaller or 80% for pipes larger than 12"

*  Fulenwider Master Utility Report by Martin/Martin, July 22, 2019 (COA #220131MU1)

**  High Point at DIA-FDP Amendment No. 4-Master Utility Study Amendment

*** 310 West email from Dewberry on 4/25/22

MOFFIT/SKYDANCE TOWN CENTER

CITY OF AURORA

SANITARY SEWER PEAK ROUTING CALCULATIONS



Worksheet for DP-1

Project Description

Manning 
Formula

Friction Method

Normal DepthSolve For

Input Data

0.011Roughness Coefficient

ft/ft0.004Channel Slope

in8.0Diameter

cfs0.06Discharge

Results

in1.4Normal Depth

ft²0.0Flow Area

ft0.6Wetted Perimeter

in0.9Hydraulic Radius

ft0.51Top Width

in1.3Critical Depth

%17.5Percent Full

ft/ft0.005Critical Slope

ft/s1.47Velocity

ft0.03Velocity Head

ft0.15Specific Energy

0.910Froude Number

cfs0.97Maximum Discharge

cfs0.90Discharge Full

ft/ft0.000Slope 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

%39.4Normal Depth Over Rise

ft/sInfinityDownstream Velocity

ft/sInfinityUpstream Velocity

in1.4Normal Depth

in1.3Critical Depth

ft/ft0.004Channel Slope

ft/ft0.005Critical Slope

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

10/23/2024

FlowMaster
[10.03.00.03]

Bentley Systems, Inc.  Haestad Methods Solution  
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Worksheet for DP-2

Project Description

Manning 
Formula

Friction Method

Normal DepthSolve For

Input Data

0.011Roughness Coefficient

ft/ft0.004Channel Slope

in8.0Diameter

cfs0.12Discharge

Results

in2.0Normal Depth

ft²0.1Flow Area

ft0.7Wetted Perimeter

in1.2Hydraulic Radius

ft0.57Top Width

in1.9Critical Depth

%24.6Percent Full

ft/ft0.005Critical Slope

ft/s1.80Velocity

ft0.05Velocity Head

ft0.21Specific Energy

0.929Froude Number

cfs0.97Maximum Discharge

cfs0.90Discharge Full

ft/ft0.000Slope 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

%39.4Normal Depth Over Rise

ft/sInfinityDownstream Velocity

ft/sInfinityUpstream Velocity

in2.0Normal Depth

in1.9Critical Depth

ft/ft0.004Channel Slope

ft/ft0.005Critical Slope

Page 1 of 127 Siemon Company Drive Suite 200 W  
Watertown, CT 06795 USA  +1-203-755-1666
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Worksheet for DP-3

Project Description

Manning 
Formula

Friction Method

Normal DepthSolve For

Input Data

0.011Roughness Coefficient

ft/ft0.004Channel Slope

in8.0Diameter

cfs0.09Discharge

Results

in1.7Normal Depth

ft²0.1Flow Area

ft0.6Wetted Perimeter

in1.0Hydraulic Radius

ft0.55Top Width

in1.6Critical Depth

%21.3Percent Full

ft/ft0.005Critical Slope

ft/s1.65Velocity

ft0.04Velocity Head

ft0.18Specific Energy

0.923Froude Number

cfs0.97Maximum Discharge

cfs0.90Discharge Full

ft/ft0.000Slope 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

%39.4Normal Depth Over Rise

ft/sInfinityDownstream Velocity

ft/sInfinityUpstream Velocity

in1.7Normal Depth

in1.6Critical Depth

ft/ft0.004Channel Slope

ft/ft0.005Critical Slope

Page 1 of 127 Siemon Company Drive Suite 200 W  
Watertown, CT 06795 USA  +1-203-755-1666
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FlowMaster
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Worksheet for DP-4

Project Description

Manning 
Formula

Friction Method

Normal DepthSolve For

Input Data

0.011Roughness Coefficient

ft/ft0.004Channel Slope

in10.0Diameter

cfs1.27Discharge

Results

in6.6Normal Depth

ft²0.4Flow Area

ft1.6Wetted Perimeter

in2.9Hydraulic Radius

ft0.79Top Width

in6.0Critical Depth

%66.2Percent Full

ft/ft0.005Critical Slope

ft/s3.32Velocity

ft0.17Velocity Head

ft0.72Specific Energy

0.839Froude Number

cfs1.76Maximum Discharge

cfs1.64Discharge Full

ft/ft0.002Slope 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

%39.4Normal Depth Over Rise

ft/sInfinityDownstream Velocity

ft/sInfinityUpstream Velocity

in6.6Normal Depth

in6.0Critical Depth

ft/ft0.004Channel Slope

ft/ft0.005Critical Slope

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

10/23/2024

FlowMaster
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Worksheet for DP-5

Project Description

Manning 
Formula

Friction Method

Normal DepthSolve For

Input Data

0.011Roughness Coefficient

ft/ft0.004Channel Slope

in12.0Diameter

cfs1.53Discharge

Results

in6.5Normal Depth

ft²0.4Flow Area

ft1.7Wetted Perimeter

in3.2Hydraulic Radius

ft1.00Top Width

in6.3Critical Depth

%54.3Percent Full

ft/ft0.004Critical Slope

ft/s3.51Velocity

ft0.19Velocity Head

ft0.73Specific Energy

0.935Froude Number

cfs2.86Maximum Discharge

cfs2.66Discharge Full

ft/ft0.001Slope 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

%39.4Normal Depth Over Rise

ft/sInfinityDownstream Velocity

ft/sInfinityUpstream Velocity

in6.5Normal Depth

in6.3Critical Depth

ft/ft0.004Channel Slope

ft/ft0.004Critical Slope

Page 1 of 127 Siemon Company Drive Suite 200 W  
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Worksheet for DP-6

Project Description

Manning 
Formula

Friction Method

Normal DepthSolve For

Input Data

0.011Roughness Coefficient

ft/ft0.004Channel Slope

in12.0Diameter

cfs1.69Discharge

Results

in6.9Normal Depth

ft²0.5Flow Area

ft1.7Wetted Perimeter

in3.3Hydraulic Radius

ft0.99Top Width

in6.6Critical Depth

%57.8Percent Full

ft/ft0.005Critical Slope

ft/s3.59Velocity

ft0.20Velocity Head

ft0.78Specific Energy

0.917Froude Number

cfs2.86Maximum Discharge

cfs2.66Discharge Full

ft/ft0.002Slope 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

%24.9Normal Depth Over Rise

ft/sInfinityDownstream Velocity

ft/sInfinityUpstream Velocity

in6.9Normal Depth

in6.6Critical Depth

ft/ft0.004Channel Slope

ft/ft0.005Critical Slope
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Worksheet for DP-7

Project Description

Manning 
Formula

Friction Method

Normal DepthSolve For

Input Data

0.011Roughness Coefficient

ft/ft0.004Channel Slope

in18.0Diameter

cfs5.32Discharge

Results

in10.9Normal Depth

ft²1.1Flow Area

ft2.7Wetted Perimeter

in5.0Hydraulic Radius

ft1.47Top Width

in10.7Critical Depth

%60.3Percent Full

ft/ft0.004Critical Slope

ft/s4.77Velocity

ft0.35Velocity Head

ft1.26Specific Energy

0.966Froude Number

cfs8.45Maximum Discharge

cfs7.85Discharge Full

ft/ft0.002Slope 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

%34.7Normal Depth Over Rise

ft/sInfinityDownstream Velocity

ft/sInfinityUpstream Velocity

in10.9Normal Depth

in10.7Critical Depth

ft/ft0.004Channel Slope

ft/ft0.004Critical Slope
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Worksheet for DP-8

Project Description

Manning 
Formula

Friction Method

Normal DepthSolve For

Input Data

0.011Roughness Coefficient

ft/ft0.004Channel Slope

in8.0Diameter

cfs0.38Discharge

Results

in3.6Normal Depth

ft²0.2Flow Area

ft1.0Wetted Perimeter

in1.9Hydraulic Radius

ft0.66Top Width

in3.4Critical Depth

%45.2Percent Full

ft/ft0.005Critical Slope

ft/s2.48Velocity

ft0.10Velocity Head

ft0.40Specific Energy

0.909Froude Number

cfs0.97Maximum Discharge

cfs0.90Discharge Full

ft/ft0.001Slope 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

%39.4Normal Depth Over Rise

ft/sInfinityDownstream Velocity

ft/sInfinityUpstream Velocity

in3.6Normal Depth

in3.4Critical Depth

ft/ft0.004Channel Slope

ft/ft0.005Critical Slope

Page 1 of 127 Siemon Company Drive Suite 200 W  
Watertown, CT 06795 USA  +1-203-755-1666
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FlowMaster
[10.03.00.03]
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Worksheet for DP-9

Project Description

Manning 
Formula

Friction Method

Normal DepthSolve For

Input Data

0.011Roughness Coefficient

ft/ft0.004Channel Slope

in8.0Diameter

cfs0.46Discharge

Results

in4.0Normal Depth

ft²0.2Flow Area

ft1.1Wetted Perimeter

in2.0Hydraulic Radius

ft0.67Top Width

in3.8Critical Depth

%50.5Percent Full

ft/ft0.005Critical Slope

ft/s2.60Velocity

ft0.11Velocity Head

ft0.44Specific Energy

0.890Froude Number

cfs0.97Maximum Discharge

cfs0.90Discharge Full

ft/ft0.001Slope 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

%32.2Normal Depth Over Rise

ft/sInfinityDownstream Velocity

ft/sInfinityUpstream Velocity

in4.0Normal Depth

in3.8Critical Depth

ft/ft0.004Channel Slope

ft/ft0.005Critical Slope
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Worksheet for DP-10

Project Description

Manning 
Formula

Friction Method

Normal DepthSolve For

Input Data

0.011Roughness Coefficient

ft/ft0.004Channel Slope

in8.0Diameter

cfs0.21Discharge

Results

in2.6Normal Depth

ft²0.1Flow Area

ft0.8Wetted Perimeter

in1.5Hydraulic Radius

ft0.63Top Width

in2.5Critical Depth

%32.8Percent Full

ft/ft0.005Critical Slope

ft/s2.11Velocity

ft0.07Velocity Head

ft0.29Specific Energy

0.930Froude Number

cfs0.97Maximum Discharge

cfs0.90Discharge Full

ft/ft0.000Slope 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

%4.2Normal Depth Over Rise

ft/sInfinityDownstream Velocity

ft/sInfinityUpstream Velocity

in2.6Normal Depth

in2.5Critical Depth

ft/ft0.004Channel Slope

ft/ft0.005Critical Slope
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Worksheet for DP-11

Project Description

Manning 
Formula

Friction Method

Normal DepthSolve For

Input Data

0.011Roughness Coefficient

ft/ft0.004Channel Slope

in8.0Diameter

cfs0.16Discharge

Results

in2.3Normal Depth

ft²0.1Flow Area

ft0.8Wetted Perimeter

in1.3Hydraulic Radius

ft0.60Top Width

in2.2Critical Depth

%28.5Percent Full

ft/ft0.005Critical Slope

ft/s1.95Velocity

ft0.06Velocity Head

ft0.25Specific Energy

0.934Froude Number

cfs0.97Maximum Discharge

cfs0.90Discharge Full

ft/ft0.000Slope 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

%26.8Normal Depth Over Rise

ft/sInfinityDownstream Velocity

ft/sInfinityUpstream Velocity

in2.3Normal Depth

in2.2Critical Depth

ft/ft0.004Channel Slope

ft/ft0.005Critical Slope
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Worksheet for DP-12

Project Description

Manning 
Formula

Friction Method

Normal DepthSolve For

Input Data

0.011Roughness Coefficient

ft/ft0.004Channel Slope

in8.0Diameter

cfs0.05Discharge

Results

in1.3Normal Depth

ft²0.0Flow Area

ft0.5Wetted Perimeter

in0.8Hydraulic Radius

ft0.49Top Width

in1.2Critical Depth

%16.0Percent Full

ft/ft0.005Critical Slope

ft/s1.39Velocity

ft0.03Velocity Head

ft0.14Specific Energy

0.903Froude Number

cfs0.97Maximum Discharge

cfs0.90Discharge Full

ft/ft0.000Slope 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

%3.0Normal Depth Over Rise

ft/sInfinityDownstream Velocity

ft/sInfinityUpstream Velocity

in1.3Normal Depth

in1.2Critical Depth

ft/ft0.004Channel Slope

ft/ft0.005Critical Slope
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Worksheet for DP-13

Project Description

Manning 
Formula

Friction Method

Normal DepthSolve For

Input Data

0.011Roughness Coefficient

ft/ft0.004Channel Slope

in15.0Diameter

cfs3.75Discharge

Results

in9.9Normal Depth

ft²0.9Flow Area

ft2.4Wetted Perimeter

in4.4Hydraulic Radius

ft1.18Top Width

in9.4Critical Depth

%66.2Percent Full

ft/ft0.005Critical Slope

ft/s4.35Velocity

ft0.29Velocity Head

ft1.12Specific Energy

0.897Froude Number

cfs5.19Maximum Discharge

cfs4.83Discharge Full

ft/ft0.002Slope 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

%19.0Normal Depth Over Rise

ft/sInfinityDownstream Velocity

ft/sInfinityUpstream Velocity

in9.9Normal Depth

in9.4Critical Depth

ft/ft0.004Channel Slope

ft/ft0.005Critical Slope
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Worksheet for DP-14

Project Description

Manning 
Formula

Friction Method

Normal DepthSolve For

Input Data

0.011Roughness Coefficient

ft/ft0.004Channel Slope

in15.0Diameter

cfs3.43Discharge

Results

in9.3Normal Depth

ft²0.8Flow Area

ft2.3Wetted Perimeter

in4.2Hydraulic Radius

ft1.21Top Width

in9.0Critical Depth

%62.3Percent Full

ft/ft0.005Critical Slope

ft/s4.27Velocity

ft0.28Velocity Head

ft1.06Specific Energy

0.924Froude Number

cfs5.19Maximum Discharge

cfs4.83Discharge Full

ft/ft0.002Slope 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

%19.5Normal Depth Over Rise

ft/sInfinityDownstream Velocity

ft/sInfinityUpstream Velocity

in9.3Normal Depth

in9.0Critical Depth

ft/ft0.004Channel Slope

ft/ft0.005Critical Slope
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Worksheet for DP-15

Project Description

Manning 
Formula

Friction Method

Normal DepthSolve For

Input Data

0.011Roughness Coefficient

ft/ft0.004Channel Slope

in8.0Diameter

cfs0.48Discharge

Results

in4.1Normal Depth

ft²0.2Flow Area

ft1.1Wetted Perimeter

in2.0Hydraulic Radius

ft0.67Top Width

in3.9Critical Depth

%51.8Percent Full

ft/ft0.005Critical Slope

ft/s2.63Velocity

ft0.11Velocity Head

ft0.45Specific Energy

0.884Froude Number

cfs0.97Maximum Discharge

cfs0.90Discharge Full

ft/ft0.001Slope 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

%15.4Normal Depth Over Rise

ft/sInfinityDownstream Velocity

ft/sInfinityUpstream Velocity

in4.1Normal Depth

in3.9Critical Depth

ft/ft0.004Channel Slope

ft/ft0.005Critical Slope
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Worksheet for DP-16

Project Description

Manning 
Formula

Friction Method

Normal DepthSolve For

Input Data

0.011Roughness Coefficient

ft/ft0.004Channel Slope

in12.0Diameter

cfs2.43Discharge

Results

in9.0Normal Depth

ft²0.6Flow Area

ft2.1Wetted Perimeter

in3.6Hydraulic Radius

ft0.87Top Width

in8.0Critical Depth

%75.0Percent Full

ft/ft0.005Critical Slope

ft/s3.84Velocity

ft0.23Velocity Head

ft0.98Specific Energy

0.793Froude Number

cfs2.86Maximum Discharge

cfs2.66Discharge 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

%34.3Normal Depth Over Rise

ft/sInfinityDownstream Velocity

ft/sInfinityUpstream Velocity

in9.0Normal Depth

in8.0Critical Depth

ft/ft0.004Channel Slope

ft/ft0.005Critical Slope
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Worksheet for DP-17

Project Description

Manning 
Formula

Friction Method

Normal DepthSolve For

Input Data

0.011Roughness Coefficient

ft/ft0.004Channel Slope

in8.0Diameter

cfs0.36Discharge

Results

in3.5Normal Depth

ft²0.1Flow Area

ft1.0Wetted Perimeter

in1.8Hydraulic Radius

ft0.66Top Width

in3.3Critical Depth

%43.9Percent Full

ft/ft0.005Critical Slope

ft/s2.44Velocity

ft0.09Velocity Head

ft0.39Specific Energy

0.913Froude Number

cfs0.97Maximum Discharge

cfs0.90Discharge Full

ft/ft0.001Slope 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

%15.3Normal Depth Over Rise

ft/sInfinityDownstream Velocity

ft/sInfinityUpstream Velocity

in3.5Normal Depth

in3.3Critical Depth

ft/ft0.004Channel Slope

ft/ft0.005Critical Slope

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

10/24/2024

FlowMaster
[10.03.00.03]

Bentley Systems, Inc.  Haestad Methods Solution  
CenterSanitary_Lines_2024-09-23.fm8



Worksheet for DP-18

Project Description

Manning 
Formula

Friction Method

Normal DepthSolve For

Input Data

0.011Roughness Coefficient

ft/ft0.004Channel Slope

in8.0Diameter

cfs0.29Discharge

Results

in3.1Normal Depth

ft²0.1Flow Area

ft0.9Wetted Perimeter

in1.7Hydraulic Radius

ft0.65Top Width

in3.0Critical Depth

%38.9Percent Full

ft/ft0.005Critical Slope

ft/s2.31Velocity

ft0.08Velocity Head

ft0.34Specific Energy

0.925Froude Number

cfs0.97Maximum Discharge

cfs0.90Discharge Full

ft/ft0.000Slope 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

%8.0Normal Depth Over Rise

ft/sInfinityDownstream Velocity

ft/sInfinityUpstream Velocity

in3.1Normal Depth

in3.0Critical Depth

ft/ft0.004Channel Slope

ft/ft0.005Critical Slope
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Worksheet for DP-19

Project Description

Manning 
Formula

Friction Method

Normal DepthSolve For

Input Data

0.011Roughness Coefficient

ft/ft0.004Channel Slope

in8.0Diameter

cfs0.19Discharge

Results

in2.5Normal Depth

ft²0.1Flow Area

ft0.8Wetted Perimeter

in1.4Hydraulic Radius

ft0.62Top Width

in2.4Critical Depth

%31.1Percent Full

ft/ft0.005Critical Slope

ft/s2.05Velocity

ft0.07Velocity Head

ft0.27Specific Energy

0.932Froude Number

cfs0.97Maximum Discharge

cfs0.90Discharge Full

ft/ft0.000Slope 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

%11.0Normal Depth Over Rise

ft/sInfinityDownstream Velocity

ft/sInfinityUpstream Velocity

in2.5Normal Depth

in2.4Critical Depth

ft/ft0.004Channel Slope

ft/ft0.005Critical Slope
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Worksheet for DP-20

Project Description

Manning 
Formula

Friction Method

Normal DepthSolve For

Input Data

0.011Roughness Coefficient

ft/ft0.004Channel Slope

in8.0Diameter

cfs0.13Discharge

Results

in2.1Normal Depth

ft²0.1Flow Area

ft0.7Wetted Perimeter

in1.2Hydraulic Radius

ft0.58Top Width

in2.0Critical Depth

%25.6Percent Full

ft/ft0.005Critical Slope

ft/s1.84Velocity

ft0.05Velocity Head

ft0.22Specific Energy

0.930Froude Number

cfs0.97Maximum Discharge

cfs0.90Discharge Full

ft/ft0.000Slope 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

%8.6Normal Depth Over Rise

ft/sInfinityDownstream Velocity

ft/sInfinityUpstream Velocity

in2.1Normal Depth

in2.0Critical Depth

ft/ft0.004Channel Slope

ft/ft0.005Critical Slope
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Worksheet for DP-21

Project Description

Manning 
Formula

Friction Method

Normal DepthSolve For

Input Data

0.011Roughness Coefficient

ft/ft0.004Channel Slope

in8.0Diameter

cfs0.03Discharge

Results

in1.0Normal Depth

ft²0.0Flow Area

ft0.5Wetted Perimeter

in0.6Hydraulic Radius

ft0.44Top Width

in0.9Critical Depth

%12.5Percent Full

ft/ft0.005Critical Slope

ft/s1.20Velocity

ft0.02Velocity Head

ft0.11Specific Energy

0.883Froude Number

cfs0.97Maximum Discharge

cfs0.90Discharge Full

ft/ft0.000Slope 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

%3.0Normal Depth Over Rise

ft/sInfinityDownstream Velocity

ft/sInfinityUpstream Velocity

in1.0Normal Depth

in0.9Critical Depth

ft/ft0.004Channel Slope

ft/ft0.005Critical Slope
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Worksheet for DP-OS-1

Project Description

Manning 
Formula

Friction Method

Normal DepthSolve For

Input Data

0.011Roughness Coefficient

ft/ft0.004Channel Slope

in12.0Diameter

cfs2.38Discharge

Results

in8.8Normal Depth

ft²0.6Flow Area

ft2.1Wetted Perimeter

in3.6Hydraulic Radius

ft0.88Top Width

in7.9Critical Depth

%73.7Percent Full

ft/ft0.005Critical Slope

ft/s3.83Velocity

ft0.23Velocity Head

ft0.97Specific Energy

0.805Froude Number

cfs2.86Maximum Discharge

cfs2.66Discharge 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

%41.9Normal Depth Over Rise

ft/sInfinityDownstream Velocity

ft/sInfinityUpstream Velocity

in8.8Normal Depth

in7.9Critical Depth

ft/ft0.004Channel Slope

ft/ft0.005Critical Slope
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Worksheet for HP-DP-16

Project Description

Manning 
Formula

Friction Method

Normal DepthSolve For

Input Data

0.011Roughness Coefficient

ft/ft0.004Channel Slope

in18.0Diameter

cfs6.17Discharge

Results

in12.0Normal Depth

ft²1.3Flow Area

ft2.9Wetted Perimeter

in5.2Hydraulic Radius

ft1.41Top Width

in11.5Critical Depth

%66.8Percent Full

ft/ft0.005Critical Slope

ft/s4.92Velocity

ft0.38Velocity Head

ft1.38Specific Energy

0.921Froude Number

cfs8.45Maximum Discharge

cfs7.85Discharge Full

ft/ft0.002Slope 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

%36.2Normal Depth Over Rise

ft/sInfinityDownstream Velocity

ft/sInfinityUpstream Velocity

in12.0Normal Depth

in11.5Critical Depth

ft/ft0.004Channel Slope

ft/ft0.005Critical Slope
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Worksheet for HP-DP-17

Project Description

Manning 
Formula

Friction Method

Normal DepthSolve For

Input Data

0.011Roughness Coefficient

ft/ft0.004Channel Slope

in18.0Diameter

cfs6.35Discharge

Results

in12.3Normal Depth

ft²1.3Flow Area

ft2.9Wetted Perimeter

in5.3Hydraulic Radius

ft1.40Top Width

in11.7Critical Depth

%68.2Percent Full

ft/ft0.005Critical Slope

ft/s4.95Velocity

ft0.38Velocity Head

ft1.40Specific Energy

0.909Froude Number

cfs8.45Maximum Discharge

cfs7.85Discharge 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

%36.2Normal Depth Over Rise

ft/sInfinityDownstream Velocity

ft/sInfinityUpstream Velocity

in12.3Normal Depth

in11.7Critical Depth

ft/ft0.004Channel Slope

ft/ft0.005Critical Slope
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Worksheet for HP-DP-19

Project Description

Manning 
Formula

Friction Method

Normal DepthSolve For

Input Data

0.011Roughness Coefficient

ft/ft0.004Channel Slope

in18.0Diameter

cfs6.83Discharge

Results

in13.0Normal Depth

ft²1.4Flow Area

ft3.0Wetted Perimeter

in5.4Hydraulic Radius

ft1.35Top Width

in12.1Critical Depth

%72.1Percent Full

ft/ft0.005Critical Slope

ft/s5.00Velocity

ft0.39Velocity Head

ft1.47Specific Energy

0.876Froude Number

cfs8.45Maximum Discharge

cfs7.85Discharge 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

%38.7Normal Depth Over Rise

ft/sInfinityDownstream Velocity

ft/sInfinityUpstream Velocity

in13.0Normal Depth

in12.1Critical Depth

ft/ft0.004Channel Slope

ft/ft0.005Critical Slope
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Worksheet for HP-DP-20

Project Description

Manning 
Formula

Friction Method

Normal DepthSolve For

Input Data

0.011Roughness Coefficient

ft/ft0.004Channel Slope

in21.0Diameter

cfs9.00Discharge

Results

in13.7Normal Depth

ft²1.7Flow Area

ft3.3Wetted Perimeter

in6.1Hydraulic Radius

ft1.67Top Width

in13.4Critical Depth

%65.2Percent Full

ft/ft0.004Critical Slope

ft/s5.42Velocity

ft0.46Velocity Head

ft1.60Specific Energy

0.957Froude Number

cfs12.74Maximum Discharge

cfs11.84Discharge Full

ft/ft0.002Slope 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

%41.2Normal Depth Over Rise

ft/sInfinityDownstream Velocity

ft/sInfinityUpstream Velocity

in13.7Normal Depth

in13.4Critical Depth

ft/ft0.004Channel Slope

ft/ft0.004Critical Slope
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Worksheet for HP-DP-25

Project Description

Manning 
Formula

Friction Method

Normal DepthSolve For

Input Data

0.011Roughness Coefficient

ft/ft0.004Channel Slope

in21.0Diameter

cfs9.21Discharge

Results

in13.9Normal Depth

ft²1.7Flow Area

ft3.3Wetted Perimeter

in6.1Hydraulic Radius

ft1.65Top Width

in13.5Critical Depth

%66.3Percent Full

ft/ft0.004Critical Slope

ft/s5.44Velocity

ft0.46Velocity Head

ft1.62Specific Energy

0.949Froude Number

cfs12.74Maximum Discharge

cfs11.84Discharge Full

ft/ft0.002Slope 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

%40.2Normal Depth Over Rise

ft/sInfinityDownstream Velocity

ft/sInfinityUpstream Velocity

in13.9Normal Depth

in13.5Critical Depth

ft/ft0.004Channel Slope

ft/ft0.004Critical Slope
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Worksheet for HP-DP-FW1

Project Description

Manning 
Formula

Friction Method

Normal DepthSolve For

Input Data

0.011Roughness Coefficient

ft/ft0.004Channel Slope

in18.0Diameter

cfs5.70Discharge

Results

in11.4Normal Depth

ft²1.2Flow Area

ft2.8Wetted Perimeter

in5.1Hydraulic Radius

ft1.45Top Width

in11.1Critical Depth

%63.2Percent Full

ft/ft0.004Critical Slope

ft/s4.85Velocity

ft0.36Velocity Head

ft1.31Specific Energy

0.947Froude Number

cfs8.45Maximum Discharge

cfs7.85Discharge Full

ft/ft0.002Slope 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

%36.2Normal Depth Over Rise

ft/sInfinityDownstream Velocity

ft/sInfinityUpstream Velocity

in11.4Normal Depth

in11.1Critical Depth

ft/ft0.004Channel Slope

ft/ft0.004Critical Slope
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APPENDIX D 

 

Wastewater Routing capacity allocation through High Point at DIA 
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Craig Northam

From: Craig Northam

Sent: Monday, April 25, 2022 5:02 PM

To: Sarah Kolz

Subject: FW: 310 West sewer

fyi 

 

From: Margraf, Jason D. <jmargraf@Dewberry.com>  

Sent: Monday, April 25, 2022 5:00 PM 

To: Craig Northam <Craig.Northam@westwoodps.com> 

Subject: RE: 310 West sewer 

 

Craig: 

 

Things are good here and I hope the same for you.  I just received the Aurora 310 MUR comments from our 1st 

submittal.  I haven’t even had a chance to review those yet to see what the comments are.  However, we are planning 

our discharge point to be at the Tibet/56th intersection.  We had a reduction from the 2.38cfs number that Aurora 

assumed but 0.48cfs doesn’t sound right (i.e. too small).  Since we are not yet approved, it is likely the best course of 

action to maintain the 2.38cfs amount from Aurora Water, which based upon Martin & Martin’s study, generated a 10” 

Pipe stub for the 310 parcel. I’m planning on looking over the comments in the next day or two and will let you know if 

there is anything in those comments that would impact the information I stated above. 

 

Thanks, 

 

J 

 

Jason Margraf, PE 

Associate Vice President, Department Manager 

Real Estate and Commercial Development Market Segment 

D 720.386.4325 C 303-520-4575 

LICENSED PE: CO, UT 

 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

    

www.dewberry.com 

 

From: Craig Northam <Craig.Northam@westwoodps.com>  

Sent: Monday, April 25, 2022 4:53 PM 

To: Margraf, Jason D. <jmargraf@Dewberry.com> 

Subject: 310 West sewer 

 

[CAUTION] External Email. DO NOT click links or open attachments unless expected. Please use the "Phish Alert" button to report all 

suspicious emails.  

 



2

Hi Jason.  Hope things are well with you.  One of my new projects is the south half of the Avelon project across 56th 

Avenue from 310 West.  Past studies that started including 310 West into the sewer basin of the Second Creek Lift 

Station had their line coming down Tibet, but I believe that has shifted west to about the midpoint between Tibet and 

Picadilly based on my recollections of discussions with you about it.  Can you confirm this location?  If you have any 

recent flow info as well, you might as well send that too.  The past studies back in 2017 had it at 2.38 cfs, but we’ve had 

discussions with Vern back in 2019 that revised that down to 0.48 cfs, which seems like a lot.  I’m trying to confirm this 

with him, but haven’t heard a confirmation yet, so I figured I’d check with you directly.  Let me know shortly if you 

can.  Thanks. 

 

Craig Northam 
Project Engineer 
craig.northam@westwoodps.com  
main         (720)-482-9526 

 
Westwood 

10333 E. Dry Creek Road, Suite 240 
Englewood, CO 80112  
 

westwoodps.com  
(888) 937-5150  
  

 

Visit Dewberry’s website at www.dewberry.com If you’ve received this email even though it’s intended for someone 

else, then please delete the email, don’t share its contents with others, and don’t read its attachments. Thank you.  
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