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I. Introduction 

A. Site Location 

The Jamaso project site is located in the northwest quarter of Section 4, Township 4 South, 

Range 65 West of the 6th Principal Meridian, City of Aurora, County of Arapahoe, State of 

Colorado.  Below is Exhibit A for a vicinity map of the area. 

 

        
Exhibit A – Vicinity Map 

 

B. Description of Property 

The site is approximately 56.9 acres of land which is bounded by N. Powhaton Road to the 

west; Foxridge Farm mobile home park, Sable Altura Fire Station #1, and Aurora Water 

Pumping Station #3 to the north; Sky Ranch Subdivision to the southeast; and 

undeveloped land to the east and south.  The proposed site is divided into eleven (11) 

planning areas which account for 38.2 acres of commercial area (PA-2, PA-3, PA-5, and 

PA-6); 8.7 acres of existing oil & gas (PA-7); 2.2 acres for full-spectrum detention (PA-4); 

and 7.8 acres of open-space/landscape buffer (PA-1, PA-8, PA-9, PA-10, and PA-11).  The 

38.2 acreage of commercial planning area is comprised of 26.5 acres of outdoor self-

storage (PA-5 and PA-6) and 11.7 acres of indoor self-storage and retail (PA-2 and PA-3). 

Detention ponds and emergency accesses for the project will be dedicated from the 

planning areas.  

 

Currently, the project site is zoned for Mixed Use – Airport (MU-A).  The following table 

provides the land use and total area of each planning area within the site.  Refer to 

Site 
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Appendix C for the Water Distribution Map, which shows the locations of the planning 

areas. 

 

 
 

C. Existing Infrastructure 

Currently, there are existing utilities in N. Powhaton Road, and any work within or in the 

vicinity of the Powhaton ROW will require Aurora Water’s Watch and Protect Team to be 

notified ten (10) days in advance.  These utilities include a cable television line, a fiber optic 

line, a 16-in waterline, and a 60-in waterline. In addition to the in-ground utilities listed 

above, there are overhead electric lines to the west of N. Powhaton Road.  

II. Water Distribution System 

A. Existing Water Infrastructure 

There are two waterlines that extend from Aurora Pumping Station #3 to N. Powhaton 

Road; an existing 16-in waterline that conveys potable water and an existing 60-in 

waterline that conveys raw water.  There are two waterlines within N. Powhaton Road; a 

16-in waterline and a 60-in waterline that extends along the entire eastern boundary of 

the Jamaso project site.   

B. Water Design Criteria 

Per sheet 05Y of Fire Hydrants from Aurora Water, the site is located within Pressure Zone 

4 of the City of Aurora’s Water Master Plan.  The table below provides the Hydraulic Grade 

Planning 

Area

Area 

(Ac.)

PA-1 0.9

PA-2 6.6

PA-3 5.0

PA-4 2.2

PA-5 23.8

PA-6 2.7

PA-7 8.7

PA-8 2.7

PA-9 1.8

PA-10 2.0

PA-11 0.4

Total Area 56.9

Land Use

Open space/ Landscape buffer (MU-A)

Commercial - Retail/ Indoor self-storage

Commercial - Retail/ Indoor self-storage

Detention

Commercial - Outdoor self-storage

Commercial - Outdoor self-storage

Existing Oil & Gas

Open space/ Landscape buffer (MU-A)

Open space/ Landscape buffer (MU-A)

Open space/ Landscape buffer (MU-A)

Open space/ Landscape buffer (MU-A)
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Line (HGL) of Zone 4 and provides site elevations with their corresponding pressure range.  

Refer to Appendix D for sheet 05Y of Fire Hydrants.   

 

 

 

 

As previously mentioned, this site incorporates 11.7 acres of commercial retail and indoor 

self-storage planning areas and 26.5 gross acres of outdoor self-storage area.  This site 

does not include any residential development due to the proximity to existing oil and gas 

on site. 

 

Per the City of Aurora’s Water, Sanitary Sewer & Storm Drainage Infrastructure Standards 

& Specifications, below is a list of the demand criteria that was used: 

   

• Average Day Demand (ADD): Commercial Demand = 1500 gpd/acre 

• Max Day Peaking Factor = 2.8x 

• Max Hour Peaking Factor = 4.5x 

• Maximum Day Demand (MDD): Commercial Demand = 4200 gpd/acre 

• Peak Hour Demand (PHD): Commercial Demand = 6750 gpd/acre 

• Fire Flow: Commercial Demand = 2500 gpm  

• Maximum Velocity = 3 fps in 8-in and 12-in WL during the PHD scenario. 

• Head Loss Not to Exceed 0.005 ft/ft during the PHD scenario. 

C. Proposed Water System 

The proposed water system for Jamaso includes two waterline loops, and there is no 

phasing of water distribution infrastructure. Additionally, there is a proposed 30-in 

waterline (design by others, DBO) along the eastern boundary of the project site. Per 

conversations with the City of Aurora, the 30-in waterlines within the Jamaso project site 

are a necessary part of the future Zone 4 waterline that is being proposed by the City’s 

master plan for the ‘Eastern Utility Extension Zone 4 Waterline’. Refer to Appendix D for 

plan and profile views of the proposed 30-in waterline design by HDR, Inc., released for 

construction May 1, 2023, and reissued July 14, 2023. 

 

The first 16-in waterline loop is proposed from the existing 16-in waterline in N. Powhaton 

Rd at the intersection with proposed E. 12th Avenue.  The waterline loop will extend east 

along the southern boundary of PA-2 for approximately 650 feet in E. 12th Avenue.  From 

there, the waterline loop extends south along the eastern edge of PA-3 approximately 350 

feet to the northern boundary of PA-7.  The waterline loop is completed by continuing 

west along the northern boundary of PA-7 where it reconnects with the existing 16-in 

waterline in N. Powhaton Road.  

 

The second waterline loop is proposed as 12-in waterline that connects the first proposed 

waterline loop to the proposed DBO 30-in waterline in two (2) locations. The northern 

Pressure Zone Static HGL Site Elev. Range Static Pressure Range 

Zone 4 5850 5615-5585 102-115 
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branch of the second waterline loop starts at the 16-in waterline in E. 12th Avenue at the 

southwest corner of PA-2, where it will be reduced to a 12-in waterline. From there, the 

12-in waterline extends west in E. 12th Avenue for approximately 1,900 feet and intersects 

with the DBO 30-in waterline near the southeast corner of PA-6. The southern branch of 

the second proposed waterline loop begins at the southwest corner of the proposed 16-

in waterline loop (near the southwest corner of PA-3), where it will be reduced to a 12-in 

waterline. From there, the 12-in waterline extends approximately 1,125 feet west and south 

along the boundary of PA-7; from the southwest corner of PA-7, the proposed 12-in 

waterline extends approximately 1,025 feet west and intersects with the DBO 30-in 

waterline near the southeast corner of PA-5. The loop is completed by approximately 710 

feet of DBO 30-in waterline between the proposed 12-in waterline connection points, near 

the southeast corner of PA-6 and near the southeast corner of PA-5, respectively. 

 

A minimum cover of four and one-half feet (4.5-ft) shall be maintained over all water mains 

and service laterals. The waterline connection in N. Powhaton Road will require a minimum 

of five feet (5-ft) of vertical separation from the 60-in waterline. Refer to Appendix C for 

the Water Distribution Map which details the proposed water distribution system. 

D. Water System Analysis 

On-site water demand calculations are provided in Appendix A.  Per the City’s criteria, the 

water system was analyzed under the following scenarios: 

   

• Average Day Demand  

• Peak Hour Demand  

• Maximum Day Demand plus Fire Flow  

 

The Maximum Day Demand plus Fire Flow scenario was analyzed twice; in the first scenario, 

the fire flow was modeled at the node of highest elevation; in the second scenario, the fire 

flow was modeled at the node of lowest elevation. These analyses were performed to 

confirm the water distribution system functions in compliance with Aurora standards for 

both residual pressure and maximum velocities. 

 

Model Summary 

The water model was created using Bentley’s WaterCAD.  The highest pressure observed 

for each scenario occurs at Junction J-9, which is the junction with the lowest elevation.  

The lowest pressure of 102 psi reported for each scenario occurs at Junction J-4, which is 

the junction with the highest elevation. A maximum pressure of 115 psi is reported at 

Junction J-9 during the average day demand, peak hour demand, and maximum day 

demand plus commercial fire flow (at junction of highest elevation) scenarios. A maximum 

pressure of 114 psi is reported at Junction J-9 during the maximum day demand plus 

commercial fire flow (at junction of lowest elevation) scenario.  During the peak hour 

demand scenario, flows meet City of Aurora criteria.  Refer to Appendix B for the Nodal 

Diagram and Water Hydraulic Computations.   
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III. Sanitary Sewer System 

A. Existing Sanitary Sewer System 

The Jamaso project site lies within the First Creek Sanitary Basin.  Currently, the closest 

available existing sanitary sewer connection is a 12-in sanitary sewer approximately two 

miles away at Prologis Park 70.  Prologis Park 70 is located at E-470 and E. 19th Avenue. 

The existing Prologis lift station which is located to the west of E-470 and south of Smith 

Road is planned to be removed and replaced by a 21-in sanitary sewer main which will 

gravity flow to the existing First Creek Interceptor that is located west of E-470 within Smith 

Road. Per the Master Utility Study and Sanitary Sewer Plans for Aurora Crossroads by 

Martin/Martin, dated November 25, 2020 and October 27, 2021, respectively, the sanitary 

sewer is to be extended east from the Aurora Crossroads development by others during 

the construction of future projects that are within the vicinity of the Aurora Crossroads 

development. Generally, the sanitary sewer extension from Aurora Crossroads is to follow 

the First Creek Drainageway.  Refer to Appendix D for the Aurora Crossroads Sanitary Map 

from the Master Utility Study by Martin/Martin, Inc and the pertinent sheets from the 

Aurora Crossroads Offsite Sanitary Sewer Construction Plans which show the locations of 

the existing and proposed sanitary infrastructure. 

B. Sanitary Design Criteria 

Sanitary design criteria per the City of Aurora’s Water, Sanitary Sewer & Storm Drainage 

Infrastructure Standards and Specifications is defined below. 

 

• Average Residential Loading = 68 gpcd 

• Average Day Loading (Commercial) = 1500 gpd/acre 

• Equivalent Population per Acre (Commercial) = 22 

• Population per Residence = 2.77 people/dwelling unit 

• Peaking Factor (PF) = 5 / p0.167, where p = population (in thousands) 

• Maximum Peaking Factor = 4.0 

• Minimum Peaking Factor = 1.7 

• Maximum Velocity = 10 ft/s 

• Manning’s: N=0.011 for PVC and N=0.013 for RCP or VCP. 

 

Per Regulation No. O-17 from the Tri-County Health Department, septic storage sizing is 

defined below. 

 

• For non-residential applications, a septic tank must be sized to permit detention of 

incoming wastewater design flows for a minimum of 48 hours. 

 

Design criteria for the sanitary sewer system is based upon Section 5 of the Water, Sanitary 

Sewer & Storm Drainage Infrastructure Standards & Specifications by Aurora Water.  Per 

section 5.03.6 of the standards and specifications from the City of Aurora, the sanitary 
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sewer mains that are 12-in diameter and smaller are designed to carry the peak discharge 

with the pipe operating at no more than 75% of the maximum flow capacity; 80% for larger 

diameter pipes. 

 

C. Proposed Sanitary Sewer System 

If the individual lots within the Jamaso project site are to be developed prior to the 

completion of the sanitary sewer extension from the Aurora Crossroads development, then 

those lots will be serviced via septic systems which may include sanitary vaults and/or 

septic tanks with an associated leach bed, as a temporary measure. Prior to construction 

of each lot, additional permitting will be required.  

 

Permitting of Septic Systems is managed by the Arapahoe County Health Department and 

shall be completed prior to the construction of each lot. Designs of the individual lots shall 

include the locations of all proposed buildings and septic systems. Septic systems shall be 

designed and constructed per the requirements of the County Health Department. Septic 

systems within the Jamaso project site will be independently owned and maintained by 

the owner of the lots in which they reside.  

 

The following table shows the three planning areas that will require sanitary 

accommodations.  The table provides the average sanitary load, peak sanitary load, and 

the minimum septic storage volume required for a septic storage system to serve each 

planning area based on 48 hours of average sanitary loading.  Refer to Appendix A for 

detailed flow calculations. 

 

 
 

D. Future Sanitary Sewer Extension & Offsite Sanitary Basin 

Once the First Creek Interceptor Sanitary Sewer has been extended justifiably close to the 

Jamaso project site, a sewer main shall be constructed within E. 12th Avenue.  At that time 

an amendment to this Master Utility Study will be provided to confirm that capacity 

requirements are met if master planning has been altered in such a way as to affect utilities. 

The proposed Jamaso design is in conformance with the Master Utility Study Addendum 

Letter (EDN: 221029), prepared by Martin & Martin Consulting Engineers and dated 

February 22, 2022. Refer to Section III.E of this report for detailed discussion of 

conformance the MUS Addendum Letter. Refer to Appendix E for excerpted material from 

the Master Utility Study Addendum Letter (EDN: 221029). 

 

Planning Area

Average Sanitary Load 9,900 gpd 7,500 gpd 35,700 gpd 4,050 gpd 85,952 gpd

40,590 gpd 30,750 gpd 146,370 gpd 16,605 gpd 352,403 gpd

0.063 cfs 0.048 cfs 0.226 cfs 0.026 cfs 0.545 cfs

Minimum Septic Storage 81,180 Gal 61,500 Gal 292,740 Gal 33,210 Gal

Sanitary Loading Calculations

PA-2 PA-3 PA_5 PA-6 Offsite

Peak Sanitary Load + I/I

N/A
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The sanitary sewer within E. 12th Avenue shall extend from N. Powhaton Road to the 

eastern site boundary and will be connected and outfall to the sanitary extension. The 

sanitary extension in N. Powhaton Road to the First Creek Interceptor will also require 

capacity for the property directly south of and adjacent to Jamaso which is currently zoned 

for Medium Density Residential development. For detailed information on the future 

sanitary sewer interceptor, refer to the excerpted material from the Master Utility Study 

Addendum Letter (EDN: 221029) included in Appendix E. 

 

The offsite sanitary basin is bordered by the southern property boundary of Jamaso, N. 

Powhaton Road, First Creek, and Riverwood Tributary. Riverwood Tributary is a natural 

division for the sanitary sewer system of the property directly south of Jamaso and flows 

will need be diverted around the tributary.  Offsite contributions to the flows in the future 

sanitary extension within N. Powhaton Road are provided in the table below.  Refer to 

Appendix D for the sanitary sewer system map and refer to Appendix A for detailed 

sanitary flow calculations. 

 

 
 

E. Sanitary Sewer Analysis 

There are four (4) commercial planning areas and one offsite residential area which will 

produce sanitary flows that need to be considered in this report.  Assuming future full 

development of Planning Areas PA-5 and PA-6, the onsite sanitary basin generates a total 

peak flow of 0.363 cfs (0.234 MGD); the offsite sanitary basin generates a total peak flow 

of 0.545 cfs (0.352 MGD); and the total flow rate in the future sanitary sewer extension in 

N. Powhaton Road is 0.908 cfs (0.587 MGD).   

 

A 12-in PVC pipe at a minimum slope of 0.40% conveying 0.908 cfs will flow at 40.0% 

capacity, measured as normal depth divided by diameter (d/D).  Therefore, a 12-in PVC 

sanitary sewer pipe is sufficient to support Jamaso and the offsite sanitary basin to the 

south of the site.  Refer to Appendix C for detailed hydraulic computations. 

 

The Aurora Crossroads Filing No. 1 Master Utility Study Addendum Letter (EDN: 221029), 

prepared by Martin & Martin Consulting Engineers and dated February 22, 2022, 

anticipates an average daily flow of 0.070 MGD from the Jamaso project site (denoted OS7 

in the MUS Addendum Letter). At maximum development, Jamaso would produce an 

average daily flow of 0.057 MGD. The formula for the peaking factor used in the Aurora 

Crossroads MUS Addendum Letter is in conformance with City of Aurora Standards, 

Section 5.03 (presented in Section III.B of this report). Therefore, the proposed 

Planning Area

Average Sanitary Load 85,952 gpd

352,403 gpd

0.545 cfs
Peak Sanitary Load + I/I

Offsite
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development of Jamaso is in conformance with the Master Utility Study and the design 

intent of the future sanitary sewer interceptor.  

 

The Aurora Crossroads Filing No. 1 MUS Addendum Letter also anticipates an average 

daily flow of 0.1316 MGD from the future residential area immediately adjacent to the 

southern boundary of the Jamaso project site (denoted OS8 in the MUS Addendum Letter). 

OS8 encompasses an area of 127 acres which includes portions of Riverwood Tributary 

and the First Creek Tributary. Ultimately, the entirety of OS8 is collected by the 30-in 

interceptor along the First Creek Tributary.  Additionally, OS8 includes portions of the 

Jamaso project site totaling approximately 10.5 acres; this overlap includes the existing oil 

& gas site in PA-7. Based on the existing topography, approximately 38 acres of OS8 would 

be able to contribute to the 12-in sanitary line in N. Powhaton Rd.  This offsite 38.0-acre 

future residential area anticipates an average daily flow of 0.086 MGD and is comprised of 

the northwestern portion of OS8 delineated by N. Powhaton Road; the southern boundary 

of the Jamaso project site; Riverwood Tributary; and First Creek.  Currently with this 

development, the 12-in sanitary line within N. Powhaton Rd is approximately 40.3 % full 

with a depth of 4.8 inches, resulting in a d/D of 0.4.  Further analysis of OS8 is not the 

scope of this study and the pipe has additional capacity to provide options for the 

development of the OS8 basin.  Therefore, the anticipated offsite development discussed 

in this report is in conformance with the Master Utility Study and the design intent of the 

future sanitary sewer interceptor. 

 

Refer to Appendix A for detailed loading and demand calculations. Refer to Appendix E 

for loading and demand calculations and annotated maps excerpted from the Aurora 

Crossroads Filing No. 1 MUS Addendum Letter (EDN: 221029). 

 

 

IV. Conclusion 

The proposed water systems conform to the Water, Sanitary Sewer & Storm Drainage 

Infrastructure Standards & Specifications from Aurora Water.  Septic systems are an 

acceptable temporary measure until such time as sanitary sewer mains are extended closer 

to service the project. 
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Average Day 

Demand 

(gpd /  acre)

Maximum Day 

Demand      

(gpd / acre)

Peak Hour 

Demand

(gpd / acre)

1500 4200 6750

1800 5040 N/A

1200 3360 5400

Junction
Planning 

Area
PA Usage Total Area

Contributing 

Area

(acre)

Average Day 

Demand 

(gpm)

Maximum Day 

Demand (gpm)

Peak Hour 

Demand

(gpm)

J-2 PA-1 Landscape 0.9 0.4 0.53 1.49 N/A

J-1 PA-2 Commercial 6.6 5.6 5.86 16.40 26.36

J-1 PA-3 Commercial 5.0 4.5 4.68 13.11 21.07

J-9 PA-4 Detention 2.2 0.6 0.70 1.96 N/A

J-7 PA-5 Commercial 23.8 21.5 22.39 62.68 100.73

J-3 PA-6 Commercial 2.7 2.3 2.42 6.78 10.90

J-8 PA-7 Industrial 8.7 8.7 7.25 20.30 32.63

J-6 PA-8 Landscape 2.7 2.6 3.29 9.21 N/A

J-2 PA-9 Landscape 1.8 0.4 0.44 1.24 N/A

J-5 PA-10 Landscape 2.0 1.2 1.53 4.30 N/A

J-2 PA-11 Landscape 0.4 0.4 0.50 1.41 N/A

49.60 138.88 191.68

Jamaso Water Demand Calculations

Total = 

Commercial/Self Storage

Parks & Landscaping

Industrial
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Planning Area

Maximum Dwelling Density 12
units/ 

acre

Equivalent # of Residents

Peak Factor (PF) 

Average Sanitary Load 9,900 gpd 7,500 gpd 35,700 gpd 4,050 gpd 85,952 gpd

Infiltration & Inflow (I/I) 990 gpd 750 gpd 3,570 gpd 405 gpd 8,595 gpd

40,590 gpd 30,750 gpd 146,370 gpd 16,605 gpd 352,403 gpd

0.063 cfs 0.048 cfs 0.226 cfs 0.026 cfs 0.545 cfs

Minimum Septic Storage 81,180 Gal 61,500 Gal 292,740 Gal 33,210 Gal

Sanitary Loading Calculations

PA-2 PA-3 PA_5 PA-6 Offsite

38.0

Acres Commercial 

(Retail)

Acres Commercial 

(Retail)

Acres Commercial 

(Self Storage)

Acres Commercial 

(Self Storage)

Peak Sanitary Load + I/I

Acres Medium 

Density Residential

N/A N/A N/A N/A

146 110 524 60 1264

Contributing Area

6.6 5.0 23.8 2.7

4.00 4.00 4.00 4.00 4.00

N/A
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Jamaso Nodal Diagram
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Static

Pipe Table - Time: 0.00 hours

Headloss 
Gradient

(ft/ft)

Velocity
(ft/s)

Flow
(gpm)

Minor Loss 
Coefficient 

(Local)

Hazen-Williams 
C

Length (User 
Defined)

(ft)

MaterialDiameter
(in)

Stop NodeStart NodeLabel

0.0000.000.000.000130.0480PVC16.0J-1R-1P-1

0.0000.000.000.000130.0320PVC16.0J-2J-1P-2

0.0000.000.000.000130.01,885PVC12.0J-2J-3P-3

0.0000.000.010.000130.0395PVC30.0J-4J-3P-4

0.0000.00-0.010.000130.070PVC30.0J-4R-2P-5

0.0000.000.010.000130.0880PVC30.0J-3J-5P-6

0.0000.000.010.000130.085PVC30.0J-5R-3P-7

0.0000.000.000.000130.01,070PVC12.0J-5J-6P-8

0.0000.000.000.000130.0300PVC12.0J-6J-7P-9

0.0000.000.000.000130.0843PVC12.0J-7J-8P-10

0.0000.000.000.000130.0362PVC16.0J-8J-9P-11

0.0000.000.000.000130.0340PVC16.0J-9R-4P-12

0.0000.000.000.000130.0355PVC16.0J-8J-2P-13

Page 1 of 1827 Siemon Company Drive Suite 200 W  Watertown, CT 06795 USA  
+1-203-755-1666

9/28/2023

WaterCAD
[10.03.02.75]Bentley Systems, Inc.  Haestad Methods Solution CenterJamaso - Water Model.wtg
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Static

Junction Table - Time: 0.00 hours

Pressure
(psi)

Hydraulic 
Grade
(ft)

Demand
(gpm)

Elevation
(ft)

Label

1145,850.000.005,587.40J-1

1095,850.000.005,599.00J-2

1045,850.000.005,610.50J-3

1025,850.000.005,614.70J-4

1065,850.000.005,604.10J-5

1135,850.000.005,589.30J-6

1125,850.000.005,590.70J-7

1145,850.000.005,586.71J-8

1155,850.000.005,585.00J-9

Page 2 of 1827 Siemon Company Drive Suite 200 W  Watertown, CT 06795 USA  
+1-203-755-1666

9/28/2023

WaterCAD
[10.03.02.75]Bentley Systems, Inc.  Haestad Methods Solution CenterJamaso - Water Model.wtg
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Static

Reservoir Table - Time: 0.00 hours

Hydraulic 
Grade
(ft)

Flow (Out net)
(gpm)

Elevation
(ft)

Label

5,850.000.005,850.00R-1

5,850.00-0.015,850.00R-2

5,850.000.015,850.00R-3

5,850.000.005,850.00R-4

Page 3 of 1827 Siemon Company Drive Suite 200 W  Watertown, CT 06795 USA  
+1-203-755-1666

9/28/2023

WaterCAD
[10.03.02.75]Bentley Systems, Inc.  Haestad Methods Solution CenterJamaso - Water Model.wtg
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Average Day Demand (ADD)

Pipe Table - Time: 0.00 hours

Headloss 
Gradient

(ft/ft)

Velocity
(ft/s)

Flow
(gpm)

Minor Loss 
Coefficient 

(Local)

Hazen-Williams 
C

Length (User 
Defined)

(ft)

MaterialDiameter
(in)

Stop NodeStart NodeLabel

0.0000.0215.380.000130.0480PVC16.0J-1R-1P-1

0.0000.014.840.000130.0320PVC16.0J-2J-1P-2

0.0000.013.580.000130.01,885PVC12.0J-2J-3P-3

0.0000.00-5.660.000130.0395PVC30.0J-4J-3P-4

0.0000.005.660.000130.070PVC30.0J-4R-2P-5

0.0000.000.340.000130.0880PVC30.0J-3J-5P-6

0.0000.0114.080.000130.085PVC30.0J-5R-3P-7

0.0000.03-12.210.000130.01,070PVC12.0J-5J-6P-8

0.0000.03-8.920.000130.0300PVC12.0J-6J-7P-9

0.0000.0413.470.000130.0843PVC12.0J-7J-8P-10

0.0000.0213.780.000130.0362PVC16.0J-8J-9P-11

0.0000.0214.480.000130.0340PVC16.0J-9R-4P-12

0.0000.016.940.000130.0355PVC16.0J-8J-2P-13

Page 4 of 1827 Siemon Company Drive Suite 200 W  Watertown, CT 06795 USA  
+1-203-755-1666

9/28/2023

WaterCAD
[10.03.02.75]Bentley Systems, Inc.  Haestad Methods Solution CenterJamaso - Water Model.wtg
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Average Day Demand (ADD)

Junction Table - Time: 0.00 hours

Pressure
(psi)

Hydraulic 
Grade
(ft)

Demand
(gpm)

Elevation
(ft)

Label

1145,850.0010.545,587.40J-1

1095,850.001.485,599.00J-2

1045,850.002.425,610.50J-3

1025,850.000.005,614.70J-4

1065,850.001.535,604.10J-5

1135,850.003.295,589.30J-6

1125,850.0022.395,590.70J-7

1145,850.007.255,586.71J-8

1155,850.000.705,585.00J-9

Page 5 of 1827 Siemon Company Drive Suite 200 W  Watertown, CT 06795 USA  
+1-203-755-1666
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WaterCAD
[10.03.02.75]Bentley Systems, Inc.  Haestad Methods Solution CenterJamaso - Water Model.wtg
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Average Day Demand (ADD)

Reservoir Table - Time: 0.00 hours

Hydraulic 
Grade
(ft)

Flow (Out net)
(gpm)

Elevation
(ft)

Label

5,850.0015.385,850.00R-1

5,850.005.665,850.00R-2

5,850.0014.085,850.00R-3

5,850.0014.485,850.00R-4

Page 6 of 1827 Siemon Company Drive Suite 200 W  Watertown, CT 06795 USA  
+1-203-755-1666

9/28/2023

WaterCAD
[10.03.02.75]Bentley Systems, Inc.  Haestad Methods Solution CenterJamaso - Water Model.wtg
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Maximum Day Demand (MDD)

Pipe Table - Time: 0.00 hours

Headloss 
Gradient

(ft/ft)

Velocity
(ft/s)

Flow
(gpm)

Minor Loss 
Coefficient 

(Local)

Hazen-Williams 
C

Length (User 
Defined)

(ft)

MaterialDiameter
(in)

Stop NodeStart NodeLabel

0.0000.0743.070.000130.0480PVC16.0J-1R-1P-1

0.0000.0213.560.000130.0320PVC16.0J-2J-1P-2

0.0000.0310.020.000130.01,885PVC12.0J-2J-3P-3

0.0000.01-15.840.000130.0395PVC30.0J-4J-3P-4

0.0000.0115.840.000130.070PVC30.0J-4R-2P-5

0.0000.000.960.000130.0880PVC30.0J-3J-5P-6

0.0000.0239.430.000130.085PVC30.0J-5R-3P-7

0.0000.10-34.170.000130.01,070PVC12.0J-5J-6P-8

0.0000.07-24.960.000130.0300PVC12.0J-6J-7P-9

0.0000.1137.720.000130.0843PVC12.0J-7J-8P-10

0.0000.0638.580.000130.0362PVC16.0J-8J-9P-11

0.0000.0640.540.000130.0340PVC16.0J-9R-4P-12

0.0000.0319.440.000130.0355PVC16.0J-8J-2P-13

Page 7 of 1827 Siemon Company Drive Suite 200 W  Watertown, CT 06795 USA  
+1-203-755-1666

9/28/2023

WaterCAD
[10.03.02.75]Bentley Systems, Inc.  Haestad Methods Solution CenterJamaso - Water Model.wtg
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Maximum Day Demand (MDD)

Junction Table - Time: 0.00 hours

Pressure
(psi)

Hydraulic 
Grade
(ft)

Demand
(gpm)

Elevation
(ft)

Label

1145,850.0029.515,587.40J-1

1095,850.004.145,599.00J-2

1045,850.006.785,610.50J-3

1025,850.000.005,614.70J-4

1065,850.004.305,604.10J-5

1135,849.999.215,589.30J-6

1125,849.9962.685,590.70J-7

1145,850.0020.305,586.71J-8

1155,850.001.965,585.00J-9

Page 8 of 1827 Siemon Company Drive Suite 200 W  Watertown, CT 06795 USA  
+1-203-755-1666

9/28/2023

WaterCAD
[10.03.02.75]Bentley Systems, Inc.  Haestad Methods Solution CenterJamaso - Water Model.wtg
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Maximum Day Demand (MDD)

Reservoir Table - Time: 0.00 hours

Hydraulic 
Grade
(ft)

Flow (Out net)
(gpm)

Elevation
(ft)

Label

5,850.0043.075,850.00R-1

5,850.0015.845,850.00R-2

5,850.0039.435,850.00R-3

5,850.0040.545,850.00R-4

Page 9 of 1827 Siemon Company Drive Suite 200 W  Watertown, CT 06795 USA  
+1-203-755-1666

9/28/2023

WaterCAD
[10.03.02.75]Bentley Systems, Inc.  Haestad Methods Solution CenterJamaso - Water Model.wtg
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Max. Day Demand + Fire Flow at Highest Elevation (MDD+FF High)

Pipe Table - Time: 0.00 hours

Headloss 
Gradient

(ft/ft)

Velocity
(ft/s)

Flow
(gpm)

Minor Loss 
Coefficient 

(Local)

Hazen-Williams 
C

Length (User 
Defined)

(ft)

MaterialDiameter
(in)

Stop NodeStart NodeLabel

0.0000.0959.480.000130.0480PVC16.0J-1R-1P-1

0.0000.0529.970.000130.0320PVC16.0J-2J-1P-2

0.0000.06-20.660.000130.01,885PVC12.0J-2J-3P-3

0.0000.19425.360.000130.0395PVC30.0J-4J-3P-4

0.0000.942,074.640.000130.070PVC30.0J-4R-2P-5

0.0000.19411.490.000130.0880PVC30.0J-3J-5P-6

0.0000.20450.400.000130.085PVC30.0J-5R-3P-7

0.0000.10-34.610.000130.01,070PVC12.0J-5J-6P-8

0.0000.07-25.400.000130.0300PVC12.0J-6J-7P-9

0.0000.1137.280.000130.0843PVC12.0J-7J-8P-10

0.0000.0852.400.000130.0362PVC16.0J-8J-9P-11

0.0000.0954.360.000130.0340PVC16.0J-9R-4P-12

0.0000.015.180.000130.0355PVC16.0J-8J-2P-13

Page 10 of 1827 Siemon Company Drive Suite 200 W  Watertown, CT 06795 USA  
+1-203-755-1666

9/28/2023

WaterCAD
[10.03.02.75]Bentley Systems, Inc.  Haestad Methods Solution CenterJamaso - Water Model.wtg
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Max. Day Demand + Fire Flow at Highest Elevation (MDD+FF High)

Junction Table - Time: 0.00 hours

Pressure
(psi)

Hydraulic 
Grade
(ft)

Demand
(gpm)

Elevation
(ft)

Label

1145,850.0029.515,587.40J-1

1095,850.004.145,599.00J-2

1045,849.996.785,610.50J-3

1025,849.992,500.005,614.70J-4

1065,850.004.305,604.10J-5

1135,849.999.215,589.30J-6

1125,849.9962.685,590.70J-7

1145,850.0020.305,586.71J-8

1155,850.001.965,585.00J-9

Page 11 of 1827 Siemon Company Drive Suite 200 W  Watertown, CT 06795 USA  
+1-203-755-1666

9/28/2023

WaterCAD
[10.03.02.75]Bentley Systems, Inc.  Haestad Methods Solution CenterJamaso - Water Model.wtg
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Max. Day Demand + Fire Flow at Highest Elevation (MDD+FF High)

Reservoir Table - Time: 0.00 hours

Hydraulic 
Grade
(ft)

Flow (Out net)
(gpm)

Elevation
(ft)

Label

5,850.0059.485,850.00R-1

5,850.002,074.645,850.00R-2

5,850.00450.405,850.00R-3

5,850.0054.365,850.00R-4

Page 12 of 1827 Siemon Company Drive Suite 200 W  Watertown, CT 06795 USA  
+1-203-755-1666
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WaterCAD
[10.03.02.75]Bentley Systems, Inc.  Haestad Methods Solution CenterJamaso - Water Model.wtg
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Max. Day Demand + Fire Flow at Lowest Elevation (MDD+FF Low)

Pipe Table - Time: 0.00 hours

Headloss 
Gradient

(ft/ft)

Velocity
(ft/s)

Flow
(gpm)

Minor Loss 
Coefficient 

(Local)

Hazen-Williams 
C

Length (User 
Defined)

(ft)

MaterialDiameter
(in)

Stop NodeStart NodeLabel

0.0000.97608.830.000130.0480PVC16.0J-1R-1P-1

0.0000.92579.320.000130.0320PVC16.0J-2J-1P-2

0.0000.50176.240.000130.01,885PVC12.0J-2J-3P-3

0.0000.06-136.520.000130.0395PVC30.0J-4J-3P-4

0.0000.06136.520.000130.070PVC30.0J-4R-2P-5

0.0000.0246.500.000130.0880PVC30.0J-3J-5P-6

0.0000.13291.000.000130.085PVC30.0J-5R-3P-7

0.0000.68-240.200.000130.01,070PVC12.0J-5J-6P-8

0.0000.66-230.990.000130.0300PVC12.0J-6J-7P-9

0.0000.48-168.310.000130.0843PVC12.0J-7J-8P-10

0.0011.44-899.430.000130.0362PVC16.0J-8J-9P-11

0.0012.561,602.530.000130.0340PVC16.0J-9R-4P-12

0.0001.20751.410.000130.0355PVC16.0J-8J-2P-13

Page 13 of 1827 Siemon Company Drive Suite 200 W  Watertown, CT 06795 USA  
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WaterCAD
[10.03.02.75]Bentley Systems, Inc.  Haestad Methods Solution CenterJamaso - Water Model.wtg
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Max. Day Demand + Fire Flow at Lowest Elevation (MDD+FF Low)

Junction Table - Time: 0.00 hours

Pressure
(psi)

Hydraulic 
Grade
(ft)

Demand
(gpm)

Elevation
(ft)

Label

1145,849.8829.515,587.40J-1

1095,849.814.145,599.00J-2

1045,850.006.785,610.50J-3

1025,850.000.005,614.70J-4

1065,850.004.305,604.10J-5

1135,849.819.215,589.30J-6

1125,849.7662.685,590.70J-7

1145,849.6820.305,586.71J-8

1145,849.492,501.965,585.00J-9

Page 14 of 1827 Siemon Company Drive Suite 200 W  Watertown, CT 06795 USA  
+1-203-755-1666

9/28/2023

WaterCAD
[10.03.02.75]Bentley Systems, Inc.  Haestad Methods Solution CenterJamaso - Water Model.wtg
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Max. Day Demand + Fire Flow at Lowest Elevation (MDD+FF Low)

Reservoir Table - Time: 0.00 hours

Hydraulic 
Grade
(ft)

Flow (Out net)
(gpm)

Elevation
(ft)

Label

5,850.00608.835,850.00R-1

5,850.00136.525,850.00R-2

5,850.00291.005,850.00R-3

5,850.001,602.535,850.00R-4

Page 15 of 1827 Siemon Company Drive Suite 200 W  Watertown, CT 06795 USA  
+1-203-755-1666
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WaterCAD
[10.03.02.75]Bentley Systems, Inc.  Haestad Methods Solution CenterJamaso - Water Model.wtg
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Peak Hourly Demand

Pipe Table - Time: 0.00 hours

Headloss 
Gradient

(ft/ft)

Velocity
(ft/s)

Flow
(gpm)

Minor Loss 
Coefficient 

(Local)

Hazen-Williams 
C

Length (User 
Defined)

(ft)

MaterialDiameter
(in)

Stop NodeStart NodeLabel

0.0000.1062.680.000130.0480PVC16.0J-1R-1P-1

0.0000.0215.260.000130.0320PVC16.0J-2J-1P-2

0.0000.0414.370.000130.01,885PVC12.0J-2J-3P-3

0.0000.01-21.230.000130.0395PVC30.0J-4J-3P-4

0.0000.0121.230.000130.070PVC30.0J-4R-2P-5

0.0000.004.040.000130.0880PVC30.0J-3J-5P-6

0.0000.0250.580.000130.085PVC30.0J-5R-3P-7

0.0000.13-46.540.000130.01,070PVC12.0J-5J-6P-8

0.0000.13-46.540.000130.0300PVC12.0J-6J-7P-9

0.0000.1554.190.000130.0843PVC12.0J-7J-8P-10

0.0000.0957.190.000130.0362PVC16.0J-8J-9P-11

0.0000.0957.190.000130.0340PVC16.0J-9R-4P-12

0.0000.0529.640.000130.0355PVC16.0J-8J-2P-13

Page 16 of 1827 Siemon Company Drive Suite 200 W  Watertown, CT 06795 USA  
+1-203-755-1666

9/28/2023

WaterCAD
[10.03.02.75]Bentley Systems, Inc.  Haestad Methods Solution CenterJamaso - Water Model.wtg
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Peak Hourly Demand

Junction Table - Time: 0.00 hours

Pressure
(psi)

Hydraulic 
Grade
(ft)

Demand
(gpm)

Elevation
(ft)

Label

1145,850.0047.425,587.40J-1

1095,850.000.005,599.00J-2

1045,850.0010.905,610.50J-3

1025,850.000.005,614.70J-4

1065,850.000.005,604.10J-5

1135,849.990.005,589.30J-6

1125,849.99100.735,590.70J-7

1145,850.0032.635,586.71J-8

1155,850.000.005,585.00J-9

Page 17 of 1827 Siemon Company Drive Suite 200 W  Watertown, CT 06795 USA  
+1-203-755-1666
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WaterCAD
[10.03.02.75]Bentley Systems, Inc.  Haestad Methods Solution CenterJamaso - Water Model.wtg
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Peak Hourly Demand

Reservoir Table - Time: 0.00 hours

Hydraulic 
Grade
(ft)

Flow (Out net)
(gpm)

Elevation
(ft)

Label

5,850.0062.685,850.00R-1

5,850.0021.235,850.00R-2

5,850.0050.585,850.00R-3

5,850.0057.195,850.00R-4

Page 18 of 1827 Siemon Company Drive Suite 200 W  Watertown, CT 06795 USA  
+1-203-755-1666

9/28/2023

WaterCAD
[10.03.02.75]Bentley Systems, Inc.  Haestad Methods Solution CenterJamaso - Water Model.wtg
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APPENDIX C

Sanitary Hydraulic Computations
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Worksheet for 12" PVC Capacity - Jamaso (Max.) + Offsite 

Contributions

Project Description

Manning 
Formula

Friction Method

Normal DepthSolve For

Input Data

0.011Roughness Coefficient

%0.400Channel Slope

in12.0Diameter

cfs0.908Discharge

Results

in4.8Normal Depth

ft²0.3Flow Area

ft1.4Wetted Perimeter

in2.6Hydraulic Radius

ft0.98Top Width

in4.8Critical Depth

%40.3Percent Full

%0.411Critical Slope

ft/s3.07Velocity

ft0.15Velocity Head

ft0.55Specific Energy

0.984Froude Number

cfs2.864Maximum Discharge

cfs2.663Discharge Full

%0.047Slope Full

SubcriticalFlow Type

GVF Input Data

in0.0Downstream Depth

ft0.0Length

0Number Of Steps

GVF Output Data

in0.0Upstream Depth

N/AProfile Description

ft0.00Profile Headloss

%0.0Average End Depth Over Rise

%0.0Normal Depth Over Rise

ft/s0.00Downstream Velocity

ft/s0.00Upstream Velocity

in4.8Normal Depth

in4.8Critical Depth

%0.400Channel Slope

%0.411Critical Slope

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

9/28/2023

FlowMaster
[10.03.00.03]

Bentley Systems, Inc.  Haestad Methods Solution  
CenterMaster Util Rpt - Capacity.fm8
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APPENDIX D

Utility Maps
Water Distribution Map

Sanitary Sewer System Map
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APPENDIX E

Referenced Documents
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AURORA WATER SECURITY AREA
THIS INFORMATION HAS BEEN

BLOCKED FOR SECURITY
PURPOSES.  CONTACT AURORA
WATER, ENGINEERING DIVISION
FOR DETAILS AT (303)-739-7376
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