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I. INTRODUCTION 
 

The purpose of this report is to provide a guide for Aurora Water and the developer to use 
for the planning and design of the proposed sanitary and water facilities for the Green 
Valley Master Plan Amendment 2. This report does not address water treatment, storage, 
water rights, or attempt to critique the existing water systems. The narrative provides a 
description of the project, methodology utilized for analyses and summarizes the sanitary 
and water line infrastructure needed to serve the proposed uses and density within the 
development.  Green Valley Master Plan Amendment 2 will be referred to as “Site”, 
“Project” or “Development” within the body of the report.   
 

The Site is an extension of the Green Valley Ranch East (GVRE) development generally 
located north of 38th Avenue, west of E-470 and the Windler Development, south of 52nd 
Avenue and east of Picadilly Road.  An overall exhibit, which is an elaboration of Tab 8.4 
of the Master Plan document depicting the GVRE development (Amendment 1) within the 
red dash line and this Project (Green 
Valley Ranch East Amendment 2) 
within the cyan solid line, is provided 
within the Appendix of this report for 
reference with a snippet located to 
the right. A Master Utility Study 
(MUS) was completed as a portion of 
the Master Planning process for 
Amendment 1 and portions of that 
MUR are included within the 
Appendix for reference.  The portions 
of the Site tributary to the 
improvements within the Amendment 
1 were anticipated and specifically, 
the sanitary sewer impacts of sub-
basins 310-1 through 310-4 of that 
report. The majority of the planning 
areas within Amendment 1 are 
constructed, under construction, or 
are in-process with the City of Aurora 
at the time of this report and 
therefore, the infrastructure 
requirements with those planning 
areas are assumed to be existing. 
Brief discussion has been provided 
within this report pertaining this Site 
(Amendment 2) and the impacts to 
the Amendment 1 infrastructure, if 
any. Should any assumed, existing 
Amendment 1 infrastructure not be 
existing and is needed for the 
development of the specific Planning Area and basins herein, the Site Planning Area 
would be responsible for the development of that infrastructure consistent with the 
Amendment 2 PIP. 



 

 
II. GENERAL LOCATION AND DESCRIPTION 
 
A. Location of Property 
 
The Project is generally located at the southeast corner of the Picadilly Road and 56th 
Avenue intersection and is bound by 56th Avenue to the north, Picadilly Road to the west, 
E-470 to the east and the Green Valley Ranch East and Windler Developments to the 
south.  The Site is located within the North Half of Section 13, Township 3 South, Range 
66 West of the 6th Principal Meridian in the City of Aurora, County of Adams, State of 
Colorado.  
 
B. Description of the Proposed Project 
 

The property comprises approximately 289.1 acres with a mix of proposed uses including 
residential, multi-family, and commercial with associated amenities, parks and open 
spaces. The residential uses are anticipated to be age targeted and will be developed as 
an extension of the Green Valley Ranch East community.  This will occur via a greenway 
connection with pedestrian crossing, along with similar available products. The Project 
has been divided in to Planning Areas (PAs), as presented within the attached Master 
Utility Maps, to identify the areas and uses planned within the Site. Planning Areas within 
the 40s are a residential use, while PAs within the 50s are commercial.  Civil infrastructure 
will be developed to support the Project in the form of roadways, water distribution system, 
sanitary sewer system and storm sewer system. 
 
C. Adjacent Areas 
 

The Green Valley Master Plan Amendment 2 development is surrounded by existing and 
in-process developments in both the City of Aurora and the City and County of Denver.  
The centerline of Picadilly Road serves as the municipal boundary between Aurora and 
Denver and the Green Valley Ranch subdivision within the City and County of Denver is 
located west of the Site.  Green Valley Ranch East Filing No. 5 (under construction) and 
Planning Area 2 (future filing) are directly south of 52nd Avenue and east of Tibet Road.  
The Windler development is south of the Project along the projected 52nd Avenue 
alignment and is in the early stages of processing with the City of Aurora. The Sky Dance 
(Moffit Parcel) Development is the approximate southwest quarter section of Section 12 
north of 56th Avenue and is within the Master Plan process with the City of Aurora at the 
time of this report.  Finally, a portion of the Fullenwider Development consisting of the 
southeast quarter section of Section 12 is north of 56th Avenue and is within the Master 
Plan process with the City of Aurora.  E-470 and the associated 56th Avenue interchange 
are directly northeast of the Project. 
 
III. EXISTING WATER AND SANITARY SEWER INFRASTRUCTURE 
 

Water: An existing 24-inch steel water main owned and operated by Aurora Water is 
within 56th Avenue along the entirety of the Site boundary.  The 24-inch steel line was 
designed by Dewberry Engineers, Inc. and the construction plans were made available 
for reference during the development of this report.  Aurora Water identified this 24-inch 
main as a desired connection location for the Green Valley Master Plan Amendment 2 
development. A 12-inch PVC water main is being developed within Tibet Road as a 



 

portion of the Green Valley Ranch East Development and will provide a connection point 
for the Site. Additionally, a 16-inch PVC water main is being developed within 52nd Avenue 
as a portion of Green Valley Ranch East Amendment 1 and provides additional 
connection opportunities.  The existing 24-inch PVC water main within Picadilly is not 
anticipated to be available for connection at the direction of Aurora Water due to the 
increased potential of pipe damage during the construction process. However, during the 
development of the individual planning areas, Aurora Water will be consulted to determine 
if this direction still applies.  The Site is located within pressure Zone 3. 
 
Sanitary: The Site is located within three separate tributaries as previously identified 
within the Green Valley Ranch East Amendment 1 Master Utility Report.  That Report 
created four basins to correspond with those tributaries, as follows: Basin 310-1 which is 
tributary to the Second Creek Lift Station approximately two miles downstream of the Site. 
Basin 310-2 which is tributary to the Painted Prairie Development, and Basins 310-3 and 
310-4 which are tributary to the First Creek lift station within the Green Valley Ranch East 
subdivision.  Due to serviceability issues within the Painted Prairie Development, Aurora 
Water has required downstream development within Sky Dance, Fullenwider, and High 
Point to accommodate the effluent from the 310-2 basin. It is understood that those 
downstream developments are aware of this requirement and will accommodate the 
Green Valley Master Plan Amendment 2 parcel effluent. Please refer to the Appendix for 
correspondence with Aurora Water on this topic.  Consistent with this direction, 
Fulenwider has designed and constructed Phase 1 of the 20-inch sanitary trunk main from 
the Second Creek lift station up Possum Gully to the east side of E-470.  Phase I 
construction was recently completed at the time of this report. Phase II of the sanitary 
trunk main was in the design and review process with the City of Aurora at the time of this 
report and generally extends from the Phase I terminus to the future intersection of Tibet 
Road and 60th Avenue. Future Phases of this trunk main will be extended south down the 
Tibet Road alignment to the Tibet Road and 56th Avenue intersection to service this Site. 
This extension(s) will occur by others as a portion of downstream development or 
Oakwood will endeavor to make this extension to service the Green Valley Master Plan 
Amendment 2 parcel and will implement a reimbursement agreement or private 
development agreement to share the costs with those that benefit. Please see the 
additional discussion within the Sanitary System Plan section. 
 
As a portion of the Green Valley Ranch East Amendment 1 development two sanitary 
sewer connection points are planned for the Site. An 8-inch sanitary sewer stub is 
designed and under construction at the time of this report at the general location of the 
Green Valley Ranch East Filing No. 5 roadway connection to 52nd Avenue.  Additionally, 
a 10-inch sanitary sewer main is being designed within Tibet Road and will be available 
for connection at the Tibet Road and 52nd Avenue intersection.   
 
DESIGN CRITERIA 
 
A.   References 
 
The criteria utilized for design and loading criteria was based on Section 5 of Aurora 
Water’s Water, Sanitary Sewer & Storm Drainage Infrastructure Standards & 
Specifications (Reference 1).  The Master Utility Studies either completed or in-process 
for the adjacent developments were referenced.  Those studies included; Moffit A Master 



 

Planned Community Master Utility Study, dated July 2021 by CVL a Westwood team 
(Reference 2), Green Valley – Amendment 1 Master Utility Report, dated Revised 
September 2018 by Calibre (Reference 3), Master Utility Report Windler Homestead, 
dated 2nd Revision: January 2004 by Carter & Burgess, Inc. (Reference 4).  In addition, 
two construction plan sets were reference to support this report, as follows: 20” Possum 
Gully Sanitary Sewer Construction Documents, approval date of August 7, 2020 by 
Martin/Martin Consulting Engineers (Reference 5) and 24-Inch E. 56th Ave. Pipeline From 
Picadilly Rd. to Harvest Rd., approval date of September 6, 2019 by Dewberry Engineers, 
Inc. (Reference 6). 
 
B. Domestic Water Design Criteria 
 

i. Water Demands 

 
Water demands for residential water use are based on a criteria of 2.77 people per 
unit and an average day per capita flow of 101 gallon per day. Non-residential 
demands were generated using the criteria in the table below. The calculation 
sheet can be found in the Appendix for reference. 
 

Land Use Ave Day 
(gpd/acre) 

Max Day 
(gpd/acre) 

Peak Hour 
(gpd/acre) 

Commercial 1,500 4,200 6,750 

Industrial 1,200 3,360 5,400 

Parks and Greenbelts 1,800 5,040 N/A 

 
 
ii. Water Peaking Factors and Demand Calculations 
 
The maximum (peak) hourly and maximum day demands are based on peaking 
factors of 4.5:1 for Max Hour: Average Day and 2.8:1 Max Day: Average Day as 
required in Section 5.02.2 within Reference 1.   
 
iii. Water Transmission Lines Requirements 
 
Transmission system requirements include evaluations of demands, pressures, 
pipe sizes and lengths along with flow velocities and friction losses to verify they 
are within permissible values.  The model created has delineated major water 
mains on-site to evaluate the serviceability, fire flows and required minimum 
system pressures. The table below presents the criteria utilized in the modeling 
analysis. 

 
Pipe Diameter  

(in) 

Max Velocity  

(fps) 

Head Loss Not to Exceed 

(ft/1,000 ft) 

6 2.5 5 

8 to 12 3 5 

16-24 4.5 5 

Over 24 7.8 4 

 



 

d. Fire Flow Demand Requirements 
 

The required fire-flow for site was modeled using the table below. 
 

Use Classification Fire Flow Demand 

Residential 1500 gpm for 2 hours 

Commercial/Multifamily 2500 gpm for 2 hours 

Industrial 3500 gpm for 3 hours 
 

e. Minimum Pressure Requirements 
 

Minimum residual pressure is required to be 20 p.s.i. under the maximum day plus 
fire flow model.  
 

C.  Sanitary Sewer Design Criteria 
 

a. Sewage Loading Criteria 
 

Peak demands were generated based on Section 5.03 of Water, Sanitary Sewer 
& Storm Drainage Infrastructure Standards & Specifications (Reference 1). The 
effluent from the Site basins were calculated at the 68 gallons per person per day 
within the residential planning areas and at 1,500 gallon per acreage per day for 
the commercial planning areas.  The calculation sheet can be found in the 
Appendix for reference. 
 
b. Pipe Sizing Criteria and Sanitary Sewer Routing 

 
Analysis of the hydraulic capacity and characteristics of the pipe assumed open 
channel flow (not pressurized) and was completed using Manning’s Equation.  
Bentley Flow Master was utilized for computations for the various routed locations.  
Based on Aurora Water’s Requirements, a minimum slope of 0.40% was used for 
the basis of design and a Manning’s n value of 0.011 was used for PVC pipe unless 
specified differently. The depth of flow in the pipes shall not exceed 75% of 
capacity for pipes 12 inches or smaller and 90% for pipes larger than 12 inches. 
Peak factors were calculated by using the equation: 

 
Peaking Factor = 5 ÷ p0.167 

  
where p = population in thousands. A minimum peaking factor of 1.7 and a 
maximum peaking factor of 4 was used for the calculations. Infiltration and inflow 
were calculated at 10% of average day flows and added to the peaked flows. The 
flow velocities were validated to meeting the City’s minimum of two feet per second 
and ten feet per second. 

 
WATER SYSTEM PLAN 

 
A. General Concept 
 



 

The property lies within Aurora Water Pressure Zone 3, with a zero p.s.i. water surface 
elevation of 5720 feet. The Site will connect to the existing 24-inch diameter transmission 
main within 56th Avenue and the proposed 12-inch diameter main within Tibet Road at 
the intersection with 52nd Avenue, and the 16-inch diameter main within 52nd Avenue. A 
12-inch diameter distribution main will bisect the Site by extending the water main within 
Tibet Road north to connect at the 24-inch main within 56th Avenue. Additionally, an 8-
inch main is provided within the Main Street section within the Commercial areas and 
within the Residential Planning Areas to ensure serviceability. The remainder of the on-
site distribution mains will be 8 inches in diameter. The water system was modeled by 
implementing the Bentley WaterGEMS CONNECT Edition Update 3 program with results 
for the modeled scenarios presented within the Appendix. 
 
B. Specific Details 
 
The system was modeled with three reservoirs to depict the existing and future 
infrastructure within Zone 3. A junction was placed at each of the demand locations and 
some planning area demands were spread across multiple junctions, please refer to the 
Appendix for the associated demand calculations. The following scenarios were modeled 
for the Project to validate Aurora Water’s criteria were maintained. 
 

• Scenario 1 ~ Average Day Demand 

• Scenario 2 ~ Maximum Day Demand 

• Scenario 3 ~ Maximum Day Demand with Fire Flow 

• Scenario 4 ~ Maximum (Peak) Hour Demand 
 
Input for the scenarios include system layouts, junction elevations, demands, and 
connecting pipes sizes, lengths and coefficients. The scenario output lists the demands, 
pressures, velocities, and headloss for individual pipes within the system under the fire 
flow and steady state conditions.  
 
The Site is generally located within three major basins, First Creek, Second Creek and 
Blue Grama Draw, which is a right bank tributary to First Creek.  As such, the existing 
topography within the Site generally consists of a high point within the middle of the 
property at approximate elevation of 5470. Topography along the perimeter of the Site 
varies from approximately 5435 at the northwest corner, approximately 5443 at the 
southwest corner, approximately 5445 at the northeast corner, approximately 5460 at the 
Tibet Road Green Valley Ranch East Amendment 1 connection and approximately 5485 
at the southeast corner.  The Second Creek portion of the Site has topography that 
generally runs south to north.  
 
The models were analyzed for the scenarios presented to ensure design criteria were 
met and to determine the efficient pipe sizing required to service the uses proposed 
herein. Scenarios modeled output is presented within the Appendix for review.  Since all 
surrounding, regional water mains are existing or being constructed by adjacent 
developments, it is assumed that no contribution or construction of those systems is 
required. Therefore, no off-site water improvements are contemplated herein.  
 
The table below contains the key results of the analysis of the water scenario models for 
this Site. Full modeling results can be found in the Appendix of this report. 



 

 
 
 

Model Results Summary 

Maximum Pressure 122 psi (Junction J-32 Avg. Daily Demand) 

Minimum Residual Pressure 91 psi (Junction J-8 & J-15, Fire Flow) 

Peak Hour Maximum Pipe Velocity 
(8-12 inches) 

2.39 fps, 2.00 ft/1000 ft Headloss,   Pipes P-
24(2)(1) & P-49 

Peak Hour Maximum Pipe Velocity 
(16-24 inches) 

0.94 fps, 0 ft/1000 ft Headloss, Pipe 51 

 
SANITARY SYSTEM PLAN 
 
A. General Concept 
 
The proposed Site sanitary sewer infrastructure has been sized to service the planned 
uses and to meet Aurora Water’s criterion. The system will consist of 8-inch and 10-inch 
gravity sewer mains generally consistent with the maps attached to this Report. 

 
B. Specific Details 
 
The Site is located within both the First Creek and Second Creek service areas and a 
servicing concept was presented within the Green Valley Ranch East Amendment 1 
Master Utility Study, Reference 3. That study anticipated the southwest portion of the 
Green Valley Master Plan Amendment 2 site, identified as Basin 310-3, to be serviced 
via gravity through an extension of the sanitary main through what is now GVRE Filing 
No. 5. The approved GVRE Filing No. 5 Construction Plans depict the extended sanitary 
main and therefore, the First Creek Wastershed portion of the Site west of proposed Tibet 
Road will be serviced via this connection.  The multi-family parcel (PA-49) will be serviced 
via a sanitary connection within Tibet Road, developed as a portion of the Green Valley 
Ranch East – Tibet Road project.  The gravity main was sized as a portion of Reference 
3 to accept effluent from Basins 310-1 and 310-2, which far exceeds the contributing flow 
from PA-49. The Green Valley – Amendment 1 MUR planned for the sanitary servicing of 
PA-58, known as Basin 310-4 within the Amendment 1 MUR. The sanitary connection 
point for PA-58 is approved and under construction with Tibet Phase 2. 
 
The northwest corner of the Site that was identified within Reference 3 to outfall to the 
Painted Prairie subdivision (Option 1 of that report).  However, through conversations with 
Aurora Water, it has been determined that Painted Prairie did not extend a sanitary main 
to provide for the outfall of the Site.  As such, Aurora Water determined that the preferred 
solution for the basin identified as 310-2 was to gravity drain to a sanitary main that is to 
be extended to the intersection of 56th Avenue and Tibet Road.  This sanitary main is also 
anticipated to service the basin 310-1, as named within Reference 3.  Aurora Water 
provided the engineer of the downstream sanitary trunk main an anticipated effluent flow 
rate from the Site, as presented within the Appendix.  The first phase of the downstream 
trunk main within the Second Creek tributary is constructed at the time of this Report. The 
second phase of the trunk main described as the extension from the first phase terminus 
east to the future intersection of Tibet Road and 60th Avenue is under design and review 



 

at the time of this report.  However, the timing of the second phase of construction is not 
currently known. The timing extension of this sanitary trunk main south along Tibet Road 
alignment to its intersection with 56th Avenue (Phase 3) has yet to be determined. In the 
event that this system is not available at the time of the development of the planning areas 
within the Site tributary to Second Creek, and consistent with Option 2 previously 
presented within Reference 3; the areas tributary to the Second Creek lift station may be 
lifted, via a temporary lift station within the Site to the gravity sanitary sewer system within 
Tibet Road at the Green Valley Ranch East Amendment 1 boundary. Reimbursement for 
this transmission main (Option 1) may be requested under the guidelines of the City of 
Aurora Municipal Code. 
 
Additionally, two sanitary sewer servicing options were evaluated for Planning Areas 47 
and 48 to provide flexibility of service. Specifically, PA47and P48 were evaluated routed 
directly to the main within Tibet Road to minimize impact to the commercial planning areas 
north of those areas.  This solution would minimize the encumbrance to the commercial 
planning areas.  The second option routes the two planning areas through the commercial 
areas, which provides the developer the option should the commercial planning areas be 
phased ahead of PA47 and PA48, potentially providing cost savings, if selected.  Both 
routing options are presented within the Appendix, don’t impact the anticipated sanitary 
sizing, and the selected routing will be determined at the time of site plan for the impacted 
planning areas. 
 
IV. CONCLUSIONS 
 
The utility plan provided in this report complies with the Standards and Specifications for 
the Design and Construction of Public and Private Improvements Standards and 
Specifications for Water, Sanitary Sewer and Storm Drainage Infrastructure (Reference 
1) as well as standard engineering practices. The utility plan addresses full development 
of the Site at complete buildout. 
 
V. REFERENCES 

 
1.  Water, Sanitary Sewer & Storm Drainage Infrastructure Standards & 

Specifications, Aurora Water, September 2019. 

2.  Moffit A Master Planned Community Master Utility Study, dated July 2021 by CVL 
a Westwood team  

3.  Green Valley – Amendment 1 Master Utility Report, dated Revised September 
2018 by Calibre  

4.  Master Utility Report Windler Homestead, dated 2nd Revision: January 2004 by 
Carter & Burgess, Inc.  

5.  20” Possum Gully Sanitary Sewer Construction Documents, approval date of 
August 7, 2020 by Martin/Martin Consulting Engineers 

6.  24-Inch E. 56th Ave. Pipeline From Picadilly Rd. to Harvest Rd., approval date of 
September 6, 2019 by Dewberry Engineers, Inc. 

7.  Windler Master Utility Study Aurora, CO, Rev. October 2021 by Olsson 

   



 

 
 
 
 
 
 
 
 
 
 

 
 

APPENDIX A – Figures and Supporting Documents 
 

 
 





Land Use Map, Matrix and 
Standard Notes

Master Plan

Sheet Title:

Project Title:

TAB 8.

TabJanuary 27, 2022

Green Valley Master Plan 
Amendment 2
Aurora, Colorado

4

8.4

LAND USE PLAN
OVERALL

SCALE

GREEN VALLEY
RANCH EAST
AMENDMENT 1
(RED DASHED LINE)

GREEN VALLEY
RANCH EAST
AMENDMENT 2
(CYAN SOLID LINE)



47

75' MUE

PA-61
OPEN SPACE
1.0 A.C.

PA-59
POCKET PARK

0.5 AC.

PA-60
POCKET PARK

0.5 AC.
PA-63

NEIGHBORHOOD
PARK

3.0 A.C.

54TH AVE.

52ND AVE. (80' COLLECTOR)

MAXWELL PL.

E. 56TH AVE. (168' ROW)

TIB
ET

 R
D.

PA-45
AA RESIDENTIAL

26.5 A.C.
5.8 DU/A.C.

PA-46
AA RESIDENTIAL

39.2 A.C.
5.8 DU/A.C.

PA
-6

2 
O

PE
N

 S
PA

C
E 

2.
8 

A
.C

.

PA-47
AA RESIDENTIAL

15.8 A.C.
7.0 DU/A.C.

PA-48
AA RESIDENTIAL

22.5 A.C.
7.0 DU/A.C.

RIGHT IN/
RIGHT OUT

MAIN ST. SECTION (80' ROW)

E-
47

0

PA-57
COMMERCIAL

13.8 A.C.

PA-56
COMMERCIAL

19.8 A.C.

PA-50
COMMERCIAL

9.6 A.C.

PA-49
MULTI FAMILY RESIDENTIAL

9.6 A.C.
20.0 DU/A.C.

PA-51
COMMERCIAL

16.4 A.C.

PA-52
COMMERCIAL

 15.3 A.C.

PA-53
COMMERCIAL

13.2 A.C.

PA-55
COMMERCIAL

23.7 A.C.

PA-58
MIXED USE
17.2 A.C.

PA-64
M.U. EASEMENT

5.8 A.C.

PA-54
COMMERCIAL

29.9 A.C.

TIB
ET

 R
D.

E. 48TH AVE.

LO
C

A
L 

ST
. S

EC
TIO

N
 (6

4'
 R

O
W

)

p:
\o

ak
w

oo
d

 m
as

te
r f

ol
d

er
\g

vr
 e

as
t -

 3
10

 p
ar

ce
l\

ca
d

\d
w

g\
31

0 
sit

e 
pl

an
 p

la
nn

in
g 

ar
ea

s 0
51

62
02

2.
d

w
g

Green Valley MP Amendment 2
Planning Areas

terracina
10200 E. Girard Ave, Ste A-314
Denver, CO  80231
ph: 303.632.8867

td design
N 0

Scale: 1"=500'

30
0

60
0

12
00

May 17, 2022

Green Valley Ranch East

Green Valley Ranch

Windler

Windler

Sky Dance FulenwiderPainted Prairie

Windler



�

����������	


����
 ��������������������������������� !���"

#�$%
 &�'�����(� �)����*��+,*-�-./0�12

3�
 4�����5����67�8��9��19:;�9��<8�9�<

#�=>�?%
 @A.�B�� ��:�2'���2CD

E%%F?G��$%H
 I*,�J��:�DD�A6;'�':!K�L

MNNOPQNRSTSUPMRVUWP
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��
�_�Zw���R�WZ���Q��_��_�����Z̀�q��� �q����t��Zx�
��
PQ�R�
��

yM]z��{M�m�|}��{~
�

SQ�����W�Z���pZRWZ��Q�
Sp��la��

��������
��
����T���	��
�

�


	����v����l����T�dg�Z�������w�t��̀��la�
�	
�
�

N�M��̂N�M��̂�j�N�

�

�

�

�

�

�

�

� �

��

	�
����Zg�Q�S��������v�Qw����������Q��WV��vWZZ�Q��
���

��

LM�NO��Q�Z��dZ�_�Z �e��Z e�f��Q�ZY��Q�Q�R�g��QRh��
\]̂�O��_�Q�̀� ��a���b�Q��
��	�
��
X���Sc�
��O�PQ�R�SQ���T�fPSQ���TYV�Q�WZV�Q�WZ���Vh�
ijO�k����Q̀��l��� �f�b����Q̀Y��Q�Q�R�g��QRh�
\mno]j�O�q�Qg����cW���crs�
��
qW�PQ�R��



�

��
��������		�
����
������������	������	
��������
�
��������
������������
����		��
�����	������������������
��
����
	
�� ���
������	
�����	����������������!�������������
�����
���
�
����
������
������!�������	����
��������
������������������
��
��������
��������
��
"����		���
�����	
�������
�����
��	������������ 
�������
�������
������
��
����	�������������������
��
���������
�������
��
#�������

$�
%&'($)*$%+,'-$./-$01/-$.0.-$1203
.+&4567$/'89'55+$:$197($&;$<=+&+,$:$<=+&+,$>,75+?
@A@A@BCDEFBGHDIJKDBGLJMNJOBPNQFJBRSTT�
GNUVUDOBWVHVUDKVBXTT@Y�
VZZQ[J$\]\*̂\_*̂\̂ �̀

� �

2,65a&&b$:$%c9775+$:$d5e7f&&+$:$<=+&+,%g*&+8�

��
��

#���������	�����������	�h�i���������������������!
�����������	���������!
���������	����
�����
��������������������
	�	���
����������
���������������	�
����������
����!��������������������������
�������
�����������������!�������
����������
������
���
	���
��
��	�����������������	��
����������������!���������
����������
���
���������������������������
������!	
�����
��!
������
������������	����!	
�����
��!
������
������������	�
������
����������!��������������!�	����
��
����������
���������!����������������	�������
���
�	��������������	���
��������������������������	�
���������
�������	��������������	����	��������
������	������	���������!�����h�i���
���
���!
���������������#������
���



1

Kerstiens, Katherine

From: Ballard, Casey <cballard@auroragov.org>
Sent: Thursday, August 19, 2021 5:15 PM
To: Margraf, Jason D.
Subject: RE: Aurora 310 Sanitary

Follow Up Flag: Follow up
Flag Status: Flagged

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

 
Jason, 
              Please see below: 
 

1) I understood from talking w/Vern that a portion of the sanitary main that is planned to service the A310 parcel is 
under construction (from the 2nd Creek lift station to E‐470).  I found what should be those CDs on the City’s map 
system.  Are you able to tell me where they stand in construction? 

a. I am waiting on information from the inspectors as to the current status of that extension. 
2) Are you able to tell me what the trigger(s) are for the extension of the sanitary main to the west of E‐470 for the 

areas within Fulenwider or Avelon? 
a. There is no specific trigger outside of development. What I mean is any part of what was Avelon needs 

that sanitary sewer extension to develop per their MUS while Fulenwider won’t need it until they begin 
developing a land use that requires sanitary service in planning areas 2 or 40. Planning areas 12, 13, and 
16 I don’t think will require sanitary service as they are an Xcel substation, neighborhood park, or 
stormwater detention.  

3) Are there any existing reimbursement agreement associated with the “under construction” portion of this 
sanitary? 

a. To my knowledge no reimbursement agreement has been started with the Fulenwider development 
regarding the Possum Gully sanitary sewer. That isn’t saying one won’t be started in the future. 

4) In the GVRE Master Utility Study the A310 parcel was broken into three basins.  Basin 310‐1 is tributary to 
Possum Creek. Basin 310‐2 to the northwest and Basin 310‐3 appears to flow into GVRE. Do you have any 
information on down stream improvement for Basin 310‐2? 

a. During the development of the Painted Prairie, Avelon, Fulenwider utility studies it was found that 
numerous utilities existed within the Picadilly and 56th Avenue intersection making a sanitary crossing in 
that area difficult. It was decided that 310 West was to discharge entirely north through the Possum 
Gully sanitary sewer. 

5) I see in the Fulenwider study that you, via email on 11/1/19 provided Martin and Martin two scenarios for the 
A310 parcel.  Where did you get that information? Which scenarios is the Fulenwider sanitary sized for?  

a. The information that I provided Fulenwider was information obtain from Terra Forma Solution. They 
provided anticipated uses while I used those uses and our current water/sanitary requirements to 
determine potential sanitary sewer loading. At the time they had an application in to rezone the 
property into commercial and medium density residential, 7‐12 DU/acre with one area being 18 
DU/acre. 

6) What progress has Westside (and CVL) made on Avelon parcel and specifically on their Master Utility Study? 
a. The most recent information I have is the submittal made it to roughly the 5th round of review but the 

owner decided to no longer pursue the project. The utility study itself was essentially complete but 
needed to be updated to match the most current numbers from the High Point and Fulenwider studies. 

 



2

 
Respectfully, 
 

Casey Ballard, PE 
Engineer|City of Aurora|Aurora Water 
office 303-739-7382 
 

   

Facebook | Twitter | Nextdoor | AuroraTV.org 

 

From: Margraf, Jason D. <jmargraf@Dewberry.com>  
Sent: Thursday, August 19, 2021 11:29 AM 
To: Ballard, Casey <cballard@auroragov.org> 
Subject: RE: Aurora 310 Sanitary 
 
Casey: 
 
Just checking in on the questions below. 
 
Thanks, 
 
Jason 

Jason Margraf, PE 
 

Associate Vice President, Department Manager 
Real Estate and Commercial Development Market Segment 
8100 East Maplewood Avenue, Suite 150 
Greenwood Village, CO 80111 
D 720.386.4325 C 303.520.4575 
LICENSED PE: CO, UT 

 

 

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

     

 

www.dewberry.com 

 

 

 

From: Margraf, Jason D.  
Sent: Friday, August 13, 2021 4:03 PM 
To: Ballard, Casey <cballard@auroragov.org> 
Subject: Aurora 310 Sanitary 
 
Casey: 
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I hope you are have a good Friday.  Thank you for providing the Fulenwider Master Utility information.  I am in the 
process of reviewing it and have a couple of quick questions/requests. 
 

1) I understood from talking w/Vern that a portion of the sanitary main that is planned to service the A310 parcel is 
under construction (from the 2nd Creek lift station to E‐470).  I found what should be those CDs on the City’s map 
system.  Are you able to tell me where they stand in construction? 

2) Are you able to tell me what the trigger(s) are for the extension of the sanitary main to the west of E‐470 for the 
areas within Fulenwider or Avelon? 

3) Are there any existing reimbursement agreement associated with the “under construction” portion of this 
sanitary? 

4) In the GVRE Master Utility Study the A310 parcel was broken into three basins.  Basin 310‐1 is tributary to 
Possum Creek. Basin 310‐2 to the northwest and Basin 310‐3 appears to flow into GVRE. Do you have any 
information on down stream improvement for Basin 310‐2? 

5) I see in the Fulenwider study that you, via email on 11/1/19 provided Martin and Martin two scenarios for the 
A310 parcel.  Where did you get that information? Which scenarios is the Fulenwider sanitary sized for?  

6) What progress has Westside (and CVL) made on Avelon parcel and specifically on their Master Utility Study? 
 
Thanks! 
 
Jason. 

Jason Margraf, PE 
 

Associate Vice President, Department Manager 
Real Estate and Commercial Development Market Segment 
8100 East Maplewood Avenue, Suite 150 
Greenwood Village, CO 80111 
D 720.386.4325 C 303.520.4575 
LICENSED PE: CO, UT 

 

 

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

     

 

www.dewberry.com 

 

 

 
 
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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àb̀cbcàd
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PA-1

32.06 AC

PA-3

17.01 AC

PA-4

36.47 AC

PA-5

9.32 AC

PA-6

14.97 AC

PA-7

31.45 AC

PA-8

18.59 AC

PA-10

25.10 AC

PA-11

32.24 AC

PA-12

29.57 AC

PA-13

26.21 AC

PA-14

11.23 AC

PA-15

13.34 AC

PA-16

36.43 AC

PA-18

32.54 AC

PA-19

21.64 AC

PA-21

5.52 AC

PA-22

15.24 AC

PA-23

22.65 AC

PA-24

29.90 AC

PA-25

17.97 AC

PA-26

27.67 AC

PA-27

6.00 AC

PA-28

39.40 AC

PA-29

55.04 AC

PA-2

25.85 AC

PA-17

6.83 AC

PA-9

13.81 AC

PK-1

21.46 AC

PK-2

23.62 AC

PK-3

4.81 AC

PK-4

11.83 AC

OS-1

0.91 AC

OS-2

1.08 AC

OS-3

3.12 AC

OS-4

0.57 AC

OS-5

2.18 AC

OS-6

3.41 AC

OS-7

0.27 AC

OS-8

0.48 AC

OS-9

0.28 AC

OS-10

4.90 AC

OS-12

5.95 AC

OS-13

3.58 AC

OS-14

0.49 AC

OS-15

1.19 AC

OS-16

3.71 AC

OS-17

0.44 AC

OS-18

0.30 AC

OS-19

3.27 AC

OS-20

0.48 AC

OS-21

0.41 AC

OS-22

0.27 AC

OS-23

0.52 AC

OS-24

0.41 AC

OS-25

6.42 AC

OS-26

1.18 AC

OS-27

0.50 AC

OS-28

0.78 AC

OS-29

0.58 AC

OS-30

2.23 AC

OS-31

0.80 AC

OS-32

3.52 AC

OS-33

0.86 AC

OS-34

0.81 AC

OS-35

0.53 AC

OS-36

2.20 AC

OS-37

0.83 AC

OS-38

1.78 AC

OS-39

2.04 AC

OS-40

0.92 AC

OS-41

2.82 AC

OS-42

3.58 AC

OS-43

4.06 AC

OS-44

4.06 AC

OS-45

0.87 AC

OS-46

8.16 AC

OS-47

0.82 AC

OS-11

0.64 AC

PA-20

15.34 AC

PK-1

PK-2

PK-3

PK-4

OS-1

OS-2

OS-3

OS-4

OS-5

OS-6

OS-7

OS-8

OS-9

OS-10

OS-12

OS-13

OS-14

OS-15

OS-16

OS-17OS-18

OS-19

OS-20

OS-21

OS-22

OS-23

OS-24

OS-25

OS-26

OS-27

OS-28

OS-29

OS-30OS-31

OS-32

OS-33

OS-34

OS-35

OS-36 OS-37

OS-38

OS-39

OS-40

OS-41

OS-42

3.58 AC

OS-43

OS-44

OS-45

OS-46

OS-47

OS-11

PA-1

PA-3

PA-4

PA-5

PA-6

PA-7

PA-8

PA-10

PA-11

PA-12

PA-13

PA-14

PA-15

PA-16

PA-18

PA-19

PA-21

PA-22

PA-23

PA-24

PA-25

PA-26

PA-27

PA-28

PA-29

PA-2

PA-17

PA-9

PA-20

DETENTION

AREA

DETENTION

AREA

DETENTION

AREA

DETENTION

AREA

RES9000

J48J22 J3 J54J2 J32 J1 J64, J30, J16 J110 J4

J14

RES9008

J24

J142
J128

J130J90

J92
J102

J100
J98

J138J96

J68

J94

J9, J66, J10, J72
J7J19

J13

J15

J6J106

J28

J27J25

J34

J33

J23

J46

J31

J29

J21

RES9002

J122

J124

J126

J134J17

J11

RES9004
J5 J62

J18
J136

J20

J12

J120

P1 P2P3 P9 P4

P8
P5 P31

P7

P16

P6

P49

P37 P18

P59

PW84

P40

P55

P42 P29

PW72

PW68

P45

P44

P56

P46

P48
P50

P52

P35

P27

P24

P39

P11

P54

P17

P28, P33, P20, P26, P25, P39
P13 P36, P57

P15

P34

PW59
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EXISTING WATER MAIN

WATER MAIN IN CONSTRUCTION

APPROVED FOR CONSTRUCTION

PROPOSED WATER MAIN

DESIGN NODE

RESERVOIR NODE

LEGEND

INSTALLED BY OTHERS
(GREEN VALLEY

AMENDMENT 1
218184MU1)

36" WATER MAIN
TO BE

RELOCATED

Pipe ID Diameter
(in)

Pipe ID Diameter (in)

P1 24 P44 24

P10 24 P45 24

P11 24 P46 24

P12 24 P47 36

P13 30 P48 24

P14 24 P49 36

P15 24 P5 24

P16 24 P50 24

P17 24 P51 36

P18 24 P52 24

P19 24 P53 12

P2 24 P54 24

P20 6 P55 12

P21 24 P56 24

P22 6 P57 36

P23 24 P58 24

P24 24 P59 24

P25 36 P6 36

P26 6 P7 36

P27 24 P8 24

P28 36 P9 24

P29 24 PW54 8

P3 36 PW55 8

P30 24 PW57 8

P31 24 PW58 8

P32 24 PW59 8

P33 36 PW60 8

P34 24 PW61 8

P35 24 PW63 8

P36 36 PW64 8

P37 24 PW65 8

P38 24 PW66 8

P39 36 PW67 8

P4 24 PW68 12

P40 24 PW70 12

P41 36 PW72 12

P42 24 PW74 12

P43 36 PW78 8

PW82 12

PW84 24

W
A

TE
R

 M
A

S
TE

R
 P

LA
N

A.1

Approved For One Year From This Date

Water Department Date

City Engineer Date

Fire Department Date

COTTON TAIL RUN

TRIBUTARY T NORTH
BRANCH

NOTES:
1. SAMPLING STATIONS WILL BE REQUIRED. THE

LOCATIONS WILL BE DETERMINED DURING DESIGN.
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LINE A

LINE C

PK-1

21.46 AC

PK-2

23.62 AC

PK-3

4.81 AC

PK-4

11.83 AC

OS-1

0.91 AC

OS-2

1.08 AC

OS-3

3.12 AC

OS-4

0.57 AC

OS-5

2.18 AC

OS-6

3.41 AC

OS-7

0.27 AC

OS-8

0.48 AC

OS-9

0.28 AC

OS-10

4.90 AC

OS-12

5.95 AC

OS-13

3.58 AC

OS-14

0.49 AC

OS-15

1.19 AC

OS-16

3.71 AC

OS-17

0.44 AC

OS-18

0.30 AC

OS-19

3.27 AC

OS-20

0.48 AC

OS-21

0.41 AC

OS-22

0.27 AC

OS-23

0.52 AC

OS-24

0.41 AC

OS-25

6.42 AC

OS-26

1.18 AC

OS-27

0.50 AC

OS-28

0.78 AC

OS-29

0.58 AC

OS-30

2.23 AC

OS-31

0.80 AC

OS-32

3.52 AC

OS-33

0.86 AC

OS-34

0.81 AC

OS-35

0.53 AC

OS-36

2.20 AC

OS-37

0.83 AC

OS-38

1.78 AC

OS-39

2.04 AC

OS-40

0.92 AC

OS-41

2.82 AC

OS-42

3.58 AC

OS-43

4.06 AC

OS-44

4.06 AC

OS-45

0.87 AC

OS-46

8.16 AC

OS-47

0.82 AC

OS-11

0.64 AC
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PA-25

PA-27

PA-28

PA-29

PA-2

PA-17

PA-9

PA-20

PA-1

32.06 AC

PA-3

17.01 AC

PA-4

36.47 AC

PA-5

9.32 AC

PA-6

14.97 AC

PA-7

31.45 AC

PA-8

18.59 AC

PA-10

25.10 AC

PA-11

32.24 AC

PA-12

29.57 AC

PA-13

26.21 AC

PA-14

40.39 AC

PA-16

36.43 AC

PA-18

32.54 AC

PA-19

21.64 AC

PA-21

5.52 AC

PA-23

22.65 AC

PA-24

29.90 AC

PA-25

17.97 AC

PA-26-B

11.16 AC

PA-27

6.00 AC

PA-28

39.40 AC

PA-29

55.04 AC

PA-2

25.85 AC

PA-17

6.83 AC

PA-9

13.81 AC

PA-20

15.34 AC

PK-1

PK-2

PK-3

PK-4

OS-1
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OS-6

OS-7

OS-8
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OS-14
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OS-17OS-18

OS-19
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OS-22

OS-23
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OS-25

OS-26
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OS-29

OS-30OS-31

OS-32

OS-33

OS-34

OS-35

OS-36 OS-37

OS-38

OS-39

OS-40

OS-41

OS-42

3.58 AC

OS-43

OS-44

OS-45

OS-46

OS-47

OS-11

DETENTION

AREA

DETENTION

AREA

DETENTION

AREA

DETENTION

AREA

PA-26-A

10.89 AC

PA-26-A

5.62 AC

A.4 A.1

B.3

A.2A.3

G.1

H.1

C.1

A.5

B.1

F.1

A.9A.8 B.2

E.1

A.7

A.10

C.2 C.3

C.4

D.1
G.2

G.3

A.2.5

A.11

A.6

EXISTING SANITARY SEWER

PROPOSED SANITARY SEWER

SANITARY SEWER BOUNDARY LINE

SUB AREA DESIGNATION

DESIGN NODE

LEGEND

X.X

X.X

PROPOSED 30" SECOND
CREEK SANITARY SEWER
TO SECOND CREEK LIFT
STATION (BY OTHERS)

EXISTING 36" SANITARY
SEWER

EXISTING 36" SANITARY
SEWER

TO FIRST CREEK
LIFT STATION

PROPOSED 10" SANITARY
SEWER (BY OTHERS,

GREEN VALLEY -
AMENDMENT 1 218184MU1)

EXISTING 36" SANITARY
SEWER
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EXISTING 15" SANITARY
SEWER
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Approved For One Year From This Date

Water Department Date

City Engineer Date

FULENWIDER NODE K
MINUS WINDLER FLOWS
(15.17-3.79=11.38CFS)

COTTON TAIL
RUN

TRIBUTARY T
NORTH BRANCH







 

 
 
 
 
 
 
 
 
 
 

 

 
APPENDIX B – Water System Calculations 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Planning Area
Max # of 

SFD/SFD Units

Residential 

People/Units
Total People

Non-residential 

Acreage

Use
Demand 

(GPD/Acre)

Avg. Daily 

Demand (GPD)

Avg. Daily

Demand (GPM)

Max. Daily

Demand (GPD)

Max. Daily

Demand 

(GPM)

Max. Hour

Demand 

(GPD)

Max. Hour

Demand 

(GPM)

Node(s)

PA-45 49146.00 34.13 137608.80 95.56 193617.00 134.46 J-5, J-6, J-8, J-9

154 2.77 426 AA Residential 43026.00 29.88 120472.80 83.66 193617.00 134.46

3.4 PA-59 & 1/2 of PA-62 & PA-63 1800 6120.00 4.25 17136.00 11.90 N/A N/A

PA-46 69750.00 48.44 195300.00 135.63 286335.00 198.84 J-16, J-17, J-20, J-21

227 2.77 630 AA Residential 63630.00 44.19 178164.00 123.73 286335.00 198.84

3.4 PA-60 & 1/2 of PA-62 & PA-63 1800 6120.00 4.25 17136.00 11.90 N/A N/A

PA-47 31457.00 21.85 88079.60 61.17 139531.50 96.90 J-3, J-4, J-5, J-6

111 2.77 307 AA Residential 31007.00 21.53 86819.60 60.29 139531.50 96.90

0.25 1/4 of PA-61 1800 450.00 0.31 1260.00 0.88 N/A N/A

PA-48 44587.00 30.96 124843.60 86.70 198616.50 137.93 J-13, J-14, J-15, J-22

158 2.77 437 AA Residential 44137.00 30.65 123583.60 85.82 198616.50 137.93

0.25 1/4 of PA-61 1800 450.00 0.31 1260.00 0.88 N/A N/A

PA-49 192 2.77 532 MF Residential 53732.00 37.31 150449.60 104.48 241794.00 167.91 J-30, J-31

PA-50 9.6 Commercial 1500 14400.00 10.00 40320.00 28.00 64800.00 45.00 J-28, J-29

PA-51 16.4 Commercial 1500 24600.00 17.08 68880.00 47.83 110700.00 76.88 J-26, J-28, J-33, J-34

PA-52 15.3 Commercial 1500 22950.00 15.94 64260.00 44.63 103275.00 71.72 J-23, J-24, J-32, J-33

PA-53 13.2 Commercial 1500 19800.00 13.75 55440.00 38.50 89100.00 61.88 J-36, J-35

PA-54 29.9 Commercial 1500 44850.00 31.15 125580.00 87.21 201825.00 140.16 J-34, J-35

PA-55 23.7 Commercial 1500 35550.00 24.69 99540.00 69.13 159975.00 111.09 J-32, J-33

PA-56 30150.00 20.94 84420.00 58.63 133650.00 92.81 J-1, J-24, J-26

19.8 Commercial 1500 29700.00 20.63 83160.00 57.75 133650.00 92.81

0.25 1/4 of PA-61 1800 450.00 0.31 1260.00 0.88 N/A N/A

PA-57 21150.00 14.69 59220.00 41.13 93150.00 64.69 J-1, J-2

13.8 Commercial 1500 20700.00 14.38 57960.00 40.25 93150.00 64.69

0.25 1/4 of PA-61 1800 450.00 0.31 1260.00 0.88 N/A N/A

TABLE 1: ON-SITE WATER DEMANDS
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Average Daily
Junction Table - Time: 0.00 hours

Pressure
(psi)

Hydraulic
Grade
(ft)

Demand
(gpm)

Demand CollectionElevation
(ft)

Label

1165,719.980<Collection: 0 items>5,451.53J-27

1185,719.980<Collection: 0 items>5,448.23J-25

1185,719.9818<Collection: 2 items>5,446.24J-24

1175,719.9620<Collection: 2 items>5,450.49J-34

1135,719.979<Collection: 2 items>5,459.37J-28

1125,719.9024<Collection: 1 item>5,460.94J-16

1125,719.8628<Collection: 2 items>5,460.06J-6

1175,719.8611<Collection: 1 item>5,450.53J-3

1175,719.9818<Collection: 2 items>5,450.58J-26

1175,719.8615<Collection: 1 item>5,449.35J-2

1145,719.960<Collection: 0 items>5,457.17J-10

1205,719.9721<Collection: 3 items>5,443.60J-33

1135,719.990<Collection: 0 items>5,457.77J-12

1105,719.975<Collection: 1 item>5,464.77J-29

1095,719.9819<Collection: 1 item>5,467.49J-30

1125,719.990<Collection: 0 items>5,461.89J-19

1165,719.8817<Collection: 1 item>5,452.08J-9

1135,719.8717<Collection: 1 item>5,457.91J-8

1125,719.860<Collection: 0 items>5,461.52J-7

1155,719.8628<Collection: 2 items>5,453.98J-5

1095,719.9024<Collection: 1 item>5,467.57J-21

1135,719.9124<Collection: 1 item>5,457.66J-20

1165,719.9124<Collection: 1 item>5,451.08J-17

1185,719.8729<Collection: 2 items>5,446.52J-1

1225,720.0016<Collection: 2 items>5,437.32J-32

1205,720.004<Collection: 1 item>5,442.87J-23

1145,719.9015<Collection: 1 item>5,456.01J-15

1115,719.9015<Collection: 1 item>5,462.94J-22

1195,719.8611<Collection: 1 item>5,445.33J-4

1145,719.8615<Collection: 1 item>5,455.47J-13

1135,719.8715<Collection: 1 item>5,459.83J-14

1125,719.990<Collection: 0 items>5,460.00J-11

1135,719.990<Collection: 0 items>5,458.80J-18

1105,719.9919<Collection: 1 item>5,464.96J-31

1125,719.920<Collection: 0 items>5,461.46J-20.1

1185,719.900<Collection: 0 items>5,448.26J-17.1

1155,719.9622<Collection: 2 items>5,453.31J-35

1125,719.967<Collection: 1 item>5,461.70J-36

1155,719.940<Collection: 0 items>5,453.87J-37

1165,719.910<Collection: 0 items>5,451.88J-38
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Average Daily
Pipe Table - Time: 0.00 hours

Headloss
Gradient

(ft/ft)

Velocity
(ft/s)

Flow
(gpm)

Hazen-Williams
C

MaterialDiameter
(in)

Stop
Node

Start
Node

Length
(Scaled)

(ft)

Label

0.0000.20-71150.0PVC12.0J-24J-25247P-5

0.0000.15-52150.0PVC12.0J-27J-28534P-3(2)

0.0000.059150.0PVC8.0J-3J-6405P-25

0.0000.15-52150.0PVC12.0J-26J-27101P-4(1)

0.0000.20-71150.0PVC12.0J-25J-26154P-4(2)

0.0000.07-11150.0PVC8.0J-2J-3235P-29

0.0000.1626150.0PVC8.0J-34J-33598P-21(2)

0.0000.06-19150.0PVC12.0J-28J-29372P-3(1)(2)

0.0000.2174150.0PVC12.0J-29J-30553P-3(1)(1)(2)

0.0000.5688150.0PVC8.0J-9J-10473P-24(2)(1)

0.0000.2437150.0PVC8.0J-6J-9611P-24(2)(2)

0.0000.2235150.0PVC8.0J-8J-9597P-31

0.0000.1117150.0PVC8.0J-7J-8290P-32

0.0000.1117150.0PVC8.0J-5J-7313P-33

0.0000.08-12150.0PVC8.0J-6J-5554P-34

0.0000.0710150.0PVC8.0J-16J-21669P-22(2)

0.0000.17-26150.0PVC8.0J-17J-16760P-23(1)

0.0000.0711150.0PVC8.0J-17J-20665P-36

0.0000.1626150.0PVC8.0J-2J-1399P-27(2)

0.0000.15209140.0Steel24.0J-32R-3199P-37

0.0000.10147140.0Steel24.0J-23J-321,032P-38

0.0000.41143150.0PVC12.0J-24J-23262P-39

0.0000.2946150.0PVC8.0J-33J-32595P-40

0.0000.0812150.0PVC8.0J-15J-16379P-42

0.0000.02-3150.0PVC8.0J-22J-15658P-43

0.0000.12-19150.0PVC8.0J-21J-22373P-44

0.0000.012150.0PVC8.0J-4J-5393P-45

0.0000.06-9150.0PVC8.0J-3J-4547P-46

0.0000.01-1150.0PVC8.0J-13J-3499P-47

0.0000.0712150.0PVC8.0J-6J-14504P-28(2)

0.0000.10-16150.0PVC8.0J-14J-13395P-48

0.0000.56-88150.0PVC8.0J-11J-10205P-49

0.0000.0850150.0PVC16.0J-12J-11324P-50

0.0000.22138150.0PVC16.0J-11R-1842P-51

0.0000.0850150.0PVC16.0J-18J-12456P-52

0.0000.05-33150.0PVC16.0J-19J-18531P-53

0.0000.53-83150.0PVC8.0J-18J-17561P-54

0.0000.05-33150.0PVC16.0J-31J-19462P-55

0.0000.26-92150.0PVC12.0J-31J-30378P-57

0.0000.41144150.0PVC12.0J-31R-2203P-58

0.0000.34-53150.0PVC8.0
J-
20.1

J-21374P-35(1)

0.0000.2235150.0PVC8.0J-20J-20.1379P-35(2)

0.0000.5688150.0PVC8.0
J-
20.1

J-29318P-59

0.0000.2843150.0PVC8.0
J-
17.1

J-17284P-60
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Average Daily
Pipe Table - Time: 0.00 hours

Headloss
Gradient

(ft/ft)

Velocity
(ft/s)

Flow
(gpm)

Hazen-Williams
C

MaterialDiameter
(in)

Stop
Node

Start
Node

Length
(Scaled)

(ft)

Label

0.0000.2843150.0PVC8.0J-14J-17.1743P-61

0.0000.046150.0PVC8.0J-35J-34202P-8(1)

0.0000.11-17150.0PVC8.0J-36J-35384P-8(2)(1)

0.0000.15-24150.0PVC8.0J-28J-36561P-8(2)(2)

0.0000.3554150.0PVC8.0J-37J-24602P-41(1)

0.0000.3554150.0PVC8.0J-38J-37569P-41(2)(1)

0.0000.3554150.0PVC8.0J-1J-38593P-41(2)(2)
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Max Daily
Junction Table - Time: 0.00 hours

Pressure
(psi)

Hydraulic
Grade
(ft)

Demand
(gpm)

Demand CollectionElevation
(ft)

Label

1165,719.840<Collection: 0 items>5,451.53J-27

1185,719.860<Collection: 0 items>5,448.23J-25

1185,719.8951<Collection: 2 items>5,446.24J-24

1165,719.7456<Collection: 2 items>5,450.49J-34

1135,719.8126<Collection: 2 items>5,459.37J-28

1125,719.3168<Collection: 1 item>5,460.94J-16

1125,719.0978<Collection: 2 items>5,460.06J-6

1165,719.0831<Collection: 1 item>5,450.53J-3

1165,719.8551<Collection: 2 items>5,450.58J-26

1175,719.0941<Collection: 1 item>5,449.35J-2

1145,719.710<Collection: 0 items>5,457.17J-10

1205,719.8158<Collection: 3 items>5,443.60J-33

1135,719.930<Collection: 0 items>5,457.77J-12

1105,719.8114<Collection: 1 item>5,464.77J-29

1095,719.8752<Collection: 1 item>5,467.49J-30

1125,719.920<Collection: 0 items>5,461.89J-19

1165,719.2148<Collection: 1 item>5,452.08J-9

1135,719.1048<Collection: 1 item>5,457.91J-8

1115,719.090<Collection: 0 items>5,461.52J-7

1155,719.0778<Collection: 2 items>5,453.98J-5

1095,719.3268<Collection: 1 item>5,467.57J-21

1135,719.4068<Collection: 1 item>5,457.66J-20

1165,719.3968<Collection: 1 item>5,451.08J-17

1185,719.1380<Collection: 2 items>5,446.52J-1

1225,719.9946<Collection: 2 items>5,437.32J-32

1205,719.9811<Collection: 1 item>5,442.87J-23

1145,719.3043<Collection: 1 item>5,456.01J-15

1115,719.3043<Collection: 1 item>5,462.94J-22

1185,719.0731<Collection: 1 item>5,445.33J-4

1145,719.0843<Collection: 1 item>5,455.47J-13

1125,719.1043<Collection: 1 item>5,459.83J-14

1125,719.930<Collection: 0 items>5,460.00J-11

1135,719.920<Collection: 0 items>5,458.80J-18

1105,719.9352<Collection: 1 item>5,464.96J-31

1125,719.470<Collection: 0 items>5,461.46J-20.1

1175,719.310<Collection: 0 items>5,448.26J-17.1

1155,719.7463<Collection: 2 items>5,453.31J-35

1125,719.7619<Collection: 1 item>5,461.70J-36

1155,719.630<Collection: 0 items>5,453.87J-37

1165,719.380<Collection: 0 items>5,451.88J-38
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Max Daily
Pipe Table - Time: 0.00 hours

Headloss
Gradient

(ft/ft)

Velocity
(ft/s)

Flow
(gpm)

Hazen-Williams
C

MaterialDiameter
(in)

Stop
Node

Start
Node

Length
(Scaled)

(ft)

Label

0.0000.56-197150.0PVC12.0J-24J-25247P-5

0.0000.42-146150.0PVC12.0J-27J-28534P-3(2)

0.0000.1524150.0PVC8.0J-3J-6405P-25

0.0000.42-146150.0PVC12.0J-26J-27101P-4(1)

0.0000.56-197150.0PVC12.0J-25J-26154P-4(2)

0.0000.20-31150.0PVC8.0J-2J-3235P-29

0.0000.4671150.0PVC8.0J-34J-33598P-21(2)

0.0000.15-54150.0PVC12.0J-28J-29372P-3(1)(2)

0.0000.59206150.0PVC12.0J-29J-30553P-3(1)(1)(2)

0.0011.58248150.0PVC8.0J-9J-10473P-24(2)(1)

0.0000.66103150.0PVC8.0J-6J-9611P-24(2)(2)

0.0000.6297150.0PVC8.0J-8J-9597P-31

0.0000.3149150.0PVC8.0J-7J-8290P-32

0.0000.3149150.0PVC8.0J-5J-7313P-33

0.0000.21-34150.0PVC8.0J-6J-5554P-34

0.0000.1929150.0PVC8.0J-16J-21669P-22(2)

0.0000.47-73150.0PVC8.0J-17J-16760P-23(1)

0.0000.1929150.0PVC8.0J-17J-20665P-36

0.0000.4672150.0PVC8.0J-2J-1399P-27(2)

0.0000.42587140.0Steel24.0J-32R-3199P-37

0.0000.29412140.0Steel24.0J-23J-321,032P-38

0.0001.14401150.0PVC12.0J-24J-23262P-39

0.0000.82129150.0PVC8.0J-33J-32595P-40

0.0000.2234150.0PVC8.0J-15J-16379P-42

0.0000.06-9150.0PVC8.0J-22J-15658P-43

0.0000.33-52150.0PVC8.0J-21J-22373P-44

0.0000.034150.0PVC8.0J-4J-5393P-45

0.0000.17-26150.0PVC8.0J-3J-4547P-46

0.0000.01-2150.0PVC8.0J-13J-3499P-47

0.0000.2133150.0PVC8.0J-6J-14504P-28(2)

0.0000.29-46150.0PVC8.0J-14J-13395P-48

0.0011.58-248150.0PVC8.0J-11J-10205P-49

0.0000.22140150.0PVC16.0J-12J-11324P-50

0.0000.62388150.0PVC16.0J-11R-1842P-51

0.0000.22140150.0PVC16.0J-18J-12456P-52

0.0000.15-93150.0PVC16.0J-19J-18531P-53

0.0011.49-233150.0PVC8.0J-18J-17561P-54

0.0000.15-93150.0PVC16.0J-31J-19462P-55

0.0000.73-259150.0PVC12.0J-31J-30378P-57

0.0001.15404150.0PVC12.0J-31R-2203P-58

0.0000.95-149150.0PVC8.0
J-
20.1

J-21374P-35(1)

0.0000.6297150.0PVC8.0J-20J-20.1379P-35(2)

0.0011.57247150.0PVC8.0
J-
20.1

J-29318P-59

0.0000.78122150.0PVC8.0
J-
17.1

J-17284P-60
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Max Daily
Pipe Table - Time: 0.00 hours

Headloss
Gradient

(ft/ft)

Velocity
(ft/s)

Flow
(gpm)

Hazen-Williams
C

MaterialDiameter
(in)

Stop
Node

Start
Node

Length
(Scaled)

(ft)

Label

0.0000.78122150.0PVC8.0J-14J-17.1743P-61

0.0000.1016150.0PVC8.0J-35J-34202P-8(1)

0.0000.30-47150.0PVC8.0J-36J-35384P-8(2)(1)

0.0000.42-66150.0PVC8.0J-28J-36561P-8(2)(2)

0.0000.97152150.0PVC8.0J-37J-24602P-41(1)

0.0000.97152150.0PVC8.0J-38J-37569P-41(2)(1)

0.0000.97152150.0PVC8.0J-1J-38593P-41(2)(2)
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Max Hour
Junction Table - Time: 0.00 hours

Pressure
(psi)

Hydraulic
Grade
(ft)

Demand
(gpm)

Demand CollectionElevation
(ft)

Label

1165,719.640<Collection: 0 items>5,451.53J-27

1175,719.690<Collection: 0 items>5,448.23J-25

1185,719.7480<Collection: 2 items>5,446.24J-24

1165,719.4089<Collection: 2 items>5,450.49J-34

1135,719.5842<Collection: 2 items>5,459.37J-28

1115,718.5099<Collection: 1 item>5,460.94J-16

1125,718.02116<Collection: 2 items>5,460.06J-6

1165,718.0148<Collection: 1 item>5,450.53J-3

1165,719.6681<Collection: 2 items>5,450.58J-26

1165,718.0165<Collection: 1 item>5,449.35J-2

1135,719.380<Collection: 0 items>5,457.17J-10

1195,719.5593<Collection: 3 items>5,443.60J-33

1135,719.840<Collection: 0 items>5,457.77J-12

1105,719.5723<Collection: 1 item>5,464.77J-29

1095,719.7084<Collection: 1 item>5,467.49J-30

1125,719.830<Collection: 0 items>5,461.89J-19

1155,718.3167<Collection: 1 item>5,452.08J-9

1135,718.0767<Collection: 1 item>5,457.91J-8

1115,718.030<Collection: 0 items>5,461.52J-7

1145,717.99116<Collection: 2 items>5,453.98J-5

1095,718.5399<Collection: 1 item>5,467.57J-21

1135,718.7299<Collection: 1 item>5,457.66J-20

1165,718.6999<Collection: 1 item>5,451.08J-17

1185,718.10127<Collection: 2 items>5,446.52J-1

1225,719.9973<Collection: 2 items>5,437.32J-32

1205,719.9518<Collection: 1 item>5,442.87J-23

1145,718.4869<Collection: 1 item>5,456.01J-15

1115,718.4869<Collection: 1 item>5,462.94J-22

1185,717.9948<Collection: 1 item>5,445.33J-4

1145,718.0169<Collection: 1 item>5,455.47J-13

1125,718.0569<Collection: 1 item>5,459.83J-14

1125,719.850<Collection: 0 items>5,460.00J-11

1135,719.830<Collection: 0 items>5,458.80J-18

1105,719.8484<Collection: 1 item>5,464.96J-31

1115,718.870<Collection: 0 items>5,461.46J-20.1

1175,718.510<Collection: 0 items>5,448.26J-17.1

1155,719.40101<Collection: 2 items>5,453.31J-35

1125,719.4531<Collection: 1 item>5,461.70J-36

1155,719.180<Collection: 0 items>5,453.87J-37

1155,718.650<Collection: 0 items>5,451.88J-38
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Max Hour
Pipe Table - Time: 0.00 hours

Headloss
Gradient

(ft/ft)

Velocity
(ft/s)

Flow
(gpm)

Hazen-Williams
C

MaterialDiameter
(in)

Stop
Node

Start
Node

Length
(Scaled)

(ft)

Label

0.0000.87-307150.0PVC12.0J-24J-25247P-5

0.0000.64-226150.0PVC12.0J-27J-28534P-3(2)

0.0000.2742150.0PVC8.0J-3J-6405P-25

0.0000.64-226150.0PVC12.0J-26J-27101P-4(1)

0.0000.87-307150.0PVC12.0J-25J-26154P-4(2)

0.0000.26-40150.0PVC8.0J-2J-3235P-29

0.0000.71112150.0PVC8.0J-34J-33598P-21(2)

0.0000.21-75150.0PVC12.0J-28J-29372P-3(1)(2)

0.0000.90318150.0PVC12.0J-29J-30553P-3(1)(1)(2)

0.0022.39374150.0PVC8.0J-9J-10473P-24(2)(1)

0.0001.02160150.0PVC8.0J-6J-9611P-24(2)(2)

0.0000.94147150.0PVC8.0J-8J-9597P-31

0.0000.5180150.0PVC8.0J-7J-8290P-32

0.0000.5180150.0PVC8.0J-5J-7313P-33

0.0000.32-49150.0PVC8.0J-6J-5554P-34

0.0000.2844150.0PVC8.0J-16J-21669P-22(2)

0.0000.71-111150.0PVC8.0J-17J-16760P-23(1)

0.0000.2945150.0PVC8.0J-17J-20665P-36

0.0000.67105150.0PVC8.0J-2J-1399P-27(2)

0.0000.65914140.0Steel24.0J-32R-3199P-37

0.0000.45636140.0Steel24.0J-23J-321,032P-38

0.0011.75618150.0PVC12.0J-24J-23262P-39

0.0011.31204150.0PVC8.0J-33J-32595P-40

0.0000.3656150.0PVC8.0J-15J-16379P-42

0.0000.08-13150.0PVC8.0J-22J-15658P-43

0.0000.52-82150.0PVC8.0J-21J-22373P-44

0.0000.0913150.0PVC8.0J-4J-5393P-45

0.0000.22-35150.0PVC8.0J-3J-4547P-46

0.0000.01-1150.0PVC8.0J-13J-3499P-47

0.0000.3047150.0PVC8.0J-6J-14504P-28(2)

0.0000.45-70150.0PVC8.0J-14J-13395P-48

0.0022.39-374150.0PVC8.0J-11J-10205P-49

0.0000.35218150.0PVC16.0J-12J-11324P-50

0.0000.94592150.0PVC16.0J-11R-1842P-51

0.0000.35218150.0PVC16.0J-18J-12456P-52

0.0000.21-135150.0PVC16.0J-19J-18531P-53

0.0022.25-352150.0PVC8.0J-18J-17561P-54

0.0000.21-135150.0PVC16.0J-31J-19462P-55

0.0001.14-402150.0PVC12.0J-31J-30378P-57

0.0011.76620150.0PVC12.0J-31R-2203P-58

0.0011.44-225150.0PVC8.0
J-
20.1

J-21374P-35(1)

0.0000.92145150.0PVC8.0J-20J-20.1379P-35(2)

0.0022.36370150.0PVC8.0
J-
20.1

J-29318P-59

0.0011.19186150.0PVC8.0
J-
17.1

J-17284P-60
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Max Hour
Pipe Table - Time: 0.00 hours

Headloss
Gradient

(ft/ft)

Velocity
(ft/s)

Flow
(gpm)

Hazen-Williams
C

MaterialDiameter
(in)

Stop
Node

Start
Node

Length
(Scaled)

(ft)

Label

0.0011.19186150.0PVC8.0J-14J-17.1743P-61

0.0000.1422150.0PVC8.0J-35J-34202P-8(1)

0.0000.50-79150.0PVC8.0J-36J-35384P-8(2)(1)

0.0000.70-109150.0PVC8.0J-28J-36561P-8(2)(2)

0.0011.48231150.0PVC8.0J-37J-24602P-41(1)

0.0011.48231150.0PVC8.0J-38J-37569P-41(2)(1)

0.0011.48231150.0PVC8.0J-1J-38593P-41(2)(2)
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Fire Flow
Junction Table - Time: 0.00 hours

Pressure
(psi)

Hydraulic
Grade
(ft)

Demand
(gpm)

Demand CollectionElevation
(ft)

Label

1165,719.840<Collection: 0 items>5,451.53J-27

1185,719.860<Collection: 0 items>5,448.23J-25

1185,719.8951<Collection: 2 items>5,446.24J-24

1165,719.7456<Collection: 2 items>5,450.49J-34

1135,719.8126<Collection: 2 items>5,459.37J-28

1125,719.3168<Collection: 1 item>5,460.94J-16

1125,719.0978<Collection: 2 items>5,460.06J-6

1165,719.0831<Collection: 1 item>5,450.53J-3

1165,719.8551<Collection: 2 items>5,450.58J-26

1175,719.0941<Collection: 1 item>5,449.35J-2

1145,719.710<Collection: 0 items>5,457.17J-10

1205,719.8158<Collection: 3 items>5,443.60J-33

1135,719.930<Collection: 0 items>5,457.77J-12

1105,719.8114<Collection: 1 item>5,464.77J-29

1095,719.8752<Collection: 1 item>5,467.49J-30

1125,719.920<Collection: 0 items>5,461.89J-19

1165,719.2148<Collection: 1 item>5,452.08J-9

1135,719.1048<Collection: 1 item>5,457.91J-8

1115,719.090<Collection: 0 items>5,461.52J-7

1155,719.0778<Collection: 2 items>5,453.98J-5

1095,719.3268<Collection: 1 item>5,467.57J-21

1135,719.4068<Collection: 1 item>5,457.66J-20

1165,719.3968<Collection: 1 item>5,451.08J-17

1185,719.1380<Collection: 2 items>5,446.52J-1

1225,719.9946<Collection: 2 items>5,437.32J-32

1205,719.9811<Collection: 1 item>5,442.87J-23

1145,719.3043<Collection: 1 item>5,456.01J-15

1115,719.3043<Collection: 1 item>5,462.94J-22

1185,719.0731<Collection: 1 item>5,445.33J-4

1145,719.0843<Collection: 1 item>5,455.47J-13

1125,719.1043<Collection: 1 item>5,459.83J-14

1125,719.930<Collection: 0 items>5,460.00J-11

1135,719.920<Collection: 0 items>5,458.80J-18

1105,719.9352<Collection: 1 item>5,464.96J-31

1125,719.470<Collection: 0 items>5,461.46J-20.1

1175,719.310<Collection: 0 items>5,448.26J-17.1

1155,719.7463<Collection: 2 items>5,453.31J-35

1125,719.7619<Collection: 1 item>5,461.70J-36

1155,719.630<Collection: 0 items>5,453.87J-37

1165,719.380<Collection: 0 items>5,451.88J-38

Page 11 of 1327 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA  +1-203-755-1666

5/20/2022

WaterGEMS
[10.03.02.75]

Bentley Systems, Inc.  Haestad Methods Solution
CenterAurora310.wtg



Fire Flow
Pipe Table - Time: 0.00 hours

Headloss
Gradient

(ft/ft)

Velocity
(ft/s)

Flow
(gpm)

Hazen-Williams
C

MaterialDiameter
(in)

Stop
Node

Start
Node

Length
(Scaled)

(ft)

Label

0.0000.56-197150.0PVC12.0J-24J-25247P-5

0.0000.42-146150.0PVC12.0J-27J-28534P-3(2)

0.0000.1524150.0PVC8.0J-3J-6405P-25

0.0000.42-146150.0PVC12.0J-26J-27101P-4(1)

0.0000.56-197150.0PVC12.0J-25J-26154P-4(2)

0.0000.20-31150.0PVC8.0J-2J-3235P-29

0.0000.4671150.0PVC8.0J-34J-33598P-21(2)

0.0000.15-54150.0PVC12.0J-28J-29372P-3(1)(2)

0.0000.59206150.0PVC12.0J-29J-30553P-3(1)(1)(2)

0.0011.58248150.0PVC8.0J-9J-10473P-24(2)(1)

0.0000.66103150.0PVC8.0J-6J-9611P-24(2)(2)

0.0000.6297150.0PVC8.0J-8J-9597P-31

0.0000.3149150.0PVC8.0J-7J-8290P-32

0.0000.3149150.0PVC8.0J-5J-7313P-33

0.0000.21-34150.0PVC8.0J-6J-5554P-34

0.0000.1929150.0PVC8.0J-16J-21669P-22(2)

0.0000.47-73150.0PVC8.0J-17J-16760P-23(1)

0.0000.1929150.0PVC8.0J-17J-20665P-36

0.0000.4672150.0PVC8.0J-2J-1399P-27(2)

0.0000.42587140.0Steel24.0J-32R-3199P-37

0.0000.29412140.0Steel24.0J-23J-321,032P-38

0.0001.14401150.0PVC12.0J-24J-23262P-39

0.0000.82129150.0PVC8.0J-33J-32595P-40

0.0000.2234150.0PVC8.0J-15J-16379P-42

0.0000.06-9150.0PVC8.0J-22J-15658P-43

0.0000.33-52150.0PVC8.0J-21J-22373P-44

0.0000.034150.0PVC8.0J-4J-5393P-45

0.0000.17-26150.0PVC8.0J-3J-4547P-46

0.0000.01-2150.0PVC8.0J-13J-3499P-47

0.0000.2133150.0PVC8.0J-6J-14504P-28(2)

0.0000.29-46150.0PVC8.0J-14J-13395P-48

0.0011.58-248150.0PVC8.0J-11J-10205P-49

0.0000.22140150.0PVC16.0J-12J-11324P-50

0.0000.62388150.0PVC16.0J-11R-1842P-51

0.0000.22140150.0PVC16.0J-18J-12456P-52

0.0000.15-93150.0PVC16.0J-19J-18531P-53

0.0011.49-233150.0PVC8.0J-18J-17561P-54

0.0000.15-93150.0PVC16.0J-31J-19462P-55

0.0000.73-259150.0PVC12.0J-31J-30378P-57

0.0001.15404150.0PVC12.0J-31R-2203P-58

0.0000.95-149150.0PVC8.0
J-
20.1

J-21374P-35(1)

0.0000.6297150.0PVC8.0J-20J-20.1379P-35(2)

0.0011.57247150.0PVC8.0
J-
20.1

J-29318P-59

0.0000.78122150.0PVC8.0
J-
17.1

J-17284P-60
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Fire Flow
Pipe Table - Time: 0.00 hours

Headloss
Gradient

(ft/ft)

Velocity
(ft/s)

Flow
(gpm)

Hazen-Williams
C

MaterialDiameter
(in)

Stop
Node

Start
Node

Length
(Scaled)

(ft)

Label

0.0000.78122150.0PVC8.0J-14J-17.1743P-61

0.0000.1016150.0PVC8.0J-35J-34202P-8(1)

0.0000.30-47150.0PVC8.0J-36J-35384P-8(2)(1)

0.0000.42-66150.0PVC8.0J-28J-36561P-8(2)(2)

0.0000.97152150.0PVC8.0J-37J-24602P-41(1)

0.0000.97152150.0PVC8.0J-38J-37569P-41(2)(1)

0.0000.97152150.0PVC8.0J-1J-38593P-41(2)(2)
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Fire Flow Node FlexTable: Fire Flow Report
Junction w/
Minimum
Pressure
(System)

Pressure
(Calculated

System Lower
Limit)
(psi)

Junction w/
Minimum
Pressure
(Zone)

Pressure
(Calculated
Zone Lower

Limit)
(psi)

Pressure
(Calculated
Residual)

(psi)

Pressure
(Residual

Lower Limit)
(psi)

Flow (Total
Available)

(gpm)

Flow
(Total

Needed)
(gpm)

Fire Flow
(Needed)

(gpm)

Label

J-21108J-21108113203,5002,5002,500J-27

J-21108J-21108115203,5002,5002,500J-25

J-21108J-21108117203,5512,5512,500J-24

J-3597J-359794203,5562,5562,500J-34

J-21107J-21107110203,5262,5262,500J-28

J-2194J-219492203,5681,5681,500J-16

J-798J-79897203,5781,5781,500J-6

J-699J-699100203,5311,5311,500J-3

J-21108J-21108114203,5512,5512,500J-26

J-7100J-710096203,5412,5412,500J-2

J-7106J-7106105203,5001,5001,500J-10

J-34104J-34104102203,5582,5582,500J-33

J-21108J-21108112203,5002,5002,500J-12

J-21107J-21107108203,5142,5142,500J-29

J-21108J-21108107203,5521,5521,500J-30

J-21108J-21108111203,5002,5002,500J-19

J-799J-799100203,5481,5481,500J-9

J-791J-79188203,5481,5481,500J-8

J-892J-89287203,5001,5001,500J-7

J-793J-79394203,5781,5781,500J-5

J-2294J-229491203,5681,5681,500J-21

J-21102J-2110298203,5681,5681,500J-20

J-21103J-21103108203,5681,5681,500J-17

J-3899J-389992203,5802,5802,500J-1

J-21109J-21109122203,5462,5462,500J-32

J-21109J-21109119203,5112,5112,500J-23

J-2291J-229187203,5431,5431,500J-15

J-2192J-219284203,5431,5431,500J-22

J-796J-79695203,5311,5311,500J-4

J-1498J-149892203,5431,5431,500J-13

J-1399J-139996203,5431,5431,500J-14
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Fire Flow Node FlexTable: Fire Flow Report
Junction w/
Minimum
Pressure
(System)

Pressure
(Calculated

System Lower
Limit)
(psi)

Junction w/
Minimum
Pressure
(Zone)

Pressure
(Calculated
Zone Lower

Limit)
(psi)

Pressure
(Calculated
Residual)

(psi)

Pressure
(Residual

Lower Limit)
(psi)

Flow (Total
Available)

(gpm)

Flow
(Total

Needed)
(gpm)

Fire Flow
(Needed)

(gpm)

Label

J-21108J-21108112203,5002,5002,500J-11

J-21108J-21108112203,5002,5002,500J-18

J-21108J-21108110203,5522,5522,500J-31

J-21100J-21100102203,5002,5002,500J-20.1

J-21104J-21104103203,5002,5002,500J-17.1

J-3498J-349894203,5632,5632,500J-35

J-35101J-3510194203,5192,5192,500J-36

J-38101J-3810196203,5002,5002,500J-37

J-1100J-110090203,5002,5002,500J-38
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APPENDIX C – Sanitary Sewer Calculations 
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PA-45 RESIDENTIAL 26.5 154 5.8 426 188.36 28950.93

TOTAL 28950.93 0.00 28950.93

PA-46 RESIDENTIAL 39.2 227 5.8 630 188.36 42833.06 0

TOTAL 42833.06 0.00 42833.06

PA-47 RESIDENTIAL 15.8 111 7 307 188.36 20832.62 0

TOTAL 20832.62 0.00 20832.62

PA-48 RESIDENTIAL 22.5 158 7 437 188.36 29666.70 0

TOTAL 29666.70 0.00 29666.70

PA-49 RESIDENTIAL 9.6 192 20 532 188.36 36165.12 0

TOTAL 36165.12 0.00 36165.12

PA-50 COMMERCIAL 9.6 0 0 0 0 0.00 1500 14400

TOTAL 0.00 14400.00 14400.00

PA-51 COMMERCIAL 16.4 0 0 0 0 0.00 1500 24600

TOTAL 0.00 24600.00 24600.00

PA-52 COMMERCIAL 15.3 0 0 0 0 0.00 1500 22950

TOTAL 0.00 22950.00 22950.00

PA-53 COMMERCIAL 13.2 0 0 0 0 0.00 1500 19800

TOTAL 0.00 19800.00 19800.00

PA-54 COMMERCIAL 29.9 0 0 0 0 0.00 1500 44850

TOTAL 0.00 44850.00 44850.00

PA-55 COMMERCIAL 23.7 0 0 0 0 0.00 1500 35550

TOTAL 0.00 35550.00 35550.00

PA-56 COMMERCIAL 19.8 0 0 0 0 0.00 1500 29700

TOTAL 0.00 29700.00 29700.00

PA-57 COMMERCIAL 13.8 0 0 0 0 0.00 1500 20700

TOTAL 0.00 20700.00 20700.00

Brandenburg Parel

PA-58
3

COMMERCIAL 17.2 0 0 0 0 0.00 1500 25800

TOTAL 0.00 25800.00 25800.00

1. Residential based on 68 gallons per capita per day, 2.77 people per residence

2. Windler Homestead Sanitary not tributary to Aurora 310 per Windler Master Utility Report, Revised October 2021, by Olsson

3. Basin accounted for within the Green Valley Ranch East Amendment 1 Master Utility Report as Basin 310-4. That Study estimated the gpd at 27,676

BASIN CHARACTERISTICS RESIDENTIAL
1 NON-RESIDENTIAL

TABLE 1: SANITARY SEWER DEMANDS



Design Point Basin(s)
Average Daily 

Flow (gpd)

Cumulative 

Equivalent Pop
(1) Peak Factor

Peak Flow 

(gpd)

Inflow and 

Infiltration (gpd)

Design Flow 

(gpd)

Design Flow 

(mgd)

Design Flow 

(cfs)

Req'd Pipe 

Diameter (in)

Req'd PipeSlope 

(Percent)

Velocity                     

(ft/s)

Depth of 

Flow (in)

Depth of Ratio 

(Percent)

DP-1 PA-45 28950.93 425.75

PA-46 42833.06 629.90

Total 71784.00 1055.65 4.95 4.00 287135.98 7178.40 294314.38 0.29 0.46 8.00 0.4% 2.60 4.0 50%

DP-2 PA-49 36165.12 531.84

Total 36165.12 531.84 5.56 4.00 144660.48 3616.51 148276.99 0.15 0.23 8.00 0.4% 2.16 2.8 35%

DP-3 PA-53 19800.00 291.18

Total 19800.00 291.18 6.14 4.00 79200.00 1980.00 81180.00 0.08 0.13 8.00 0.6% 2.13 1.8 23%

DP-4 DP-3 19800.00 291.18

PA-54 44850.00 659.56

Total 64650.00 950.74 5.04 4.00 258600.00 6465.00 265065.00 0.27 0.41 8.00 0.4% 2.53 3.8 48%

DP-5 DP-4 64650.00 950.74

75% PA-51 18450.00 271.32

50% PA-55 17775.00 261.40

Total 100875.00 1483.46 4.68 4.00 403500.00 10087.50 413587.50 0.41 0.64 8.00 0.4% 2.81 5.0 63%

DP-6 DP-5 100875.00 1483.46

PA-52 22950.00 337.50

50% PA-55 17775.00 261.40

Total 141600.00 2082.35 4.42 4.00 566400.00 14160.00 580560.00 0.58 0.90 10.00 0.4% 3.07 5.3 53%

DP-7 PA-50 14400.00 211.76

Total 14400.00 211.76 6.48 4.00 57600.00 1440.00 59040.00 0.06 0.09 8.00 0.7% 2.02 1.5 19%

DP-8 PA-47 20832.62 306.36

Total 20832.62 306.36 6.09 4.00 83330.46 2083.26 85413.73 0.09 0.13 8.00 0.6% 2.13 1.8 23%

DP-9 DP-7 14400.00 211.76

DP-8 20832.62 306.36

PA-48 29666.70 436.28

25% PA-51 6150.00 90.44

Total 71049.32 1044.84 4.96 4.00 284197.26 7104.93 291302.20 0.29 0.45 8.00 0.4% 2.59 4.0 50%

DP-10 PA-57 20700.00 304.41

Total 20700.00 304.41 6.10 4.00 82800.00 2070.00 84870.00 0.08 0.13 8.00 0.6% 2.13 1.8 23%

DP-11 DP-10 20700.00 304.41

PA-56 29700.00 436.76

Total 50400.00 741.18 5.26 4.00 201600.00 5040.00 206640.00 0.21 0.32 8.00 0.4% 2.37 3.3 41%

DP-12 DP-6 141600.00 2082.35

DP-9 71049.32 1044.84

DP-11 50400.00 741.18

Total 263049.32 3868.37 3.99 3.99 1049276.54 26304.93 1075581.47 1.08 1.66 10.00 0.5% 3.80 7.5 75%

PA-47, PA-48 Servicing Alternative (Through Commercial PA 56 AND PA 57)

DP-11 PA-47 20832.62 306.36

PA-48 29666.70 436.28

PA-57 20700.00 304.41

PA-56 29700.00 436.76

Total 100899.32 1483.81 4.68 4.00 403597.26 10089.93 413687.20 0.41 0.64 8.00 0.4% 2.81 5.0 63%

Option #2 (Lift to GVRE First Creek Lift Station)

DP-2 DP-12 263049.32 3868.37

PA-49 36165.12 531.84

Total 299214.44 4400.21 3.90 3.90 1168133.42 29921.44 1198054.87 1.20 1.85 10.00 0.4% 3.34 9.3 93%

1. Cumulative Equivalent Population = Total Average Daily Flow at a design point ÷ 68 gallons per person per day

TABLE 2: SANITARY SEWER ROUTING



Green Valley Master Plan Amendment 2 Routing Schematic

DP-1

PA-45 PA-46

DP-7

DP-8

PA-50

DP-9

PA-48

DP-6

PA-49

DP-2

PA-53

DP-3

PA-54

PA-51

PA-47

DP-12

PA-56

DP-11

PA-57

DP-10

DP-5

DP-4

PA-52 PA-55

PA-51



A310 DP1

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

%52.7Normal 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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A310 DP1

Notes:

PA-45 & PA-46
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A310 DP2

Project Description

Manning 
Formula

Friction Method

Normal DepthSolve For

Input Data

0.011Roughness Coefficient

ft/ft0.004Channel Slope

in8.0Diameter

cfs0.23Discharge

Results

in2.8Normal Depth

ft²0.1Flow Area

ft0.8Wetted Perimeter

in1.5Hydraulic Radius

ft0.63Top Width

in2.7Critical Depth

%34.4Percent Full

ft/ft0.005Critical Slope

ft/s2.16Velocity

ft0.07Velocity Head

ft0.30Specific 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

%32.4Normal Depth Over Rise

ft/sInfinityDownstream Velocity

ft/sInfinityUpstream Velocity

in2.8Normal Depth

in2.7Critical Depth

ft/ft0.004Channel Slope

ft/ft0.005Critical Slope
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A310 DP2

Notes:

PA-49
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A310 DP3

Project Description

Manning 
Formula

Friction Method

Normal DepthSolve For

Input Data

0.011Roughness Coefficient

ft/ft0.006Channel Slope

in8.0Diameter

cfs0.13Discharge

Results

in1.8Normal Depth

ft²0.1Flow Area

ft0.7Wetted Perimeter

in1.1Hydraulic Radius

ft0.56Top Width

in2.0Critical Depth

%23.1Percent Full

ft/ft0.005Critical Slope

ft/s2.13Velocity

ft0.07Velocity Head

ft0.22Specific Energy

1.138Froude Number

cfs1.19Maximum Discharge

cfs1.11Discharge Full

ft/ft0.000Slope Full

SupercriticalFlow Type

GVF Input Data

in0.0Downstream Depth

ft0.0Length

0Number Of Steps

GVF Output Data

in0.0Upstream Depth

N/AProfile Description

ft0.00Profile Headloss

%0.0Average End Depth Over Rise

%23.1Normal Depth Over Rise

ft/sInfinityDownstream Velocity

ft/sInfinityUpstream Velocity

in1.8Normal Depth

in2.0Critical Depth

ft/ft0.006Channel Slope

ft/ft0.005Critical Slope
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A310 DP3

Notes:

PA-53

Page 2 of 227 Siemon Company Drive Suite 200 W  
Watertown, CT 06795 USA  +1-203-755-1666

5/22/2022

FlowMaster
[10.03.00.03]

Bentley Systems, Inc.  Haestad Methods Solution  
Center

Sanitary Pipe Calcs-ROUTING - 2ndSubmittal_5-
22-22.fm8



A310 DP4

Project Description

Manning 
Formula

Friction Method

Normal DepthSolve For

Input Data

0.011Roughness Coefficient

ft/ft0.004Channel Slope

in8.0Diameter

cfs0.41Discharge

Results

in3.8Normal Depth

ft²0.2Flow Area

ft1.0Wetted Perimeter

in1.9Hydraulic Radius

ft0.67Top Width

in3.6Critical Depth

%47.3Percent Full

ft/ft0.005Critical Slope

ft/s2.53Velocity

ft0.10Velocity Head

ft0.41Specific Energy

0.901Froude 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

%0.0Normal Depth Over Rise

ft/s0.00Downstream Velocity

ft/s0.00Upstream Velocity

in3.8Normal Depth

in3.6Critical Depth

ft/ft0.004Channel Slope

ft/ft0.005Critical Slope
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A310 DP4

Notes:

PA-53 & PA-54
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A310 DP5

Project Description

Manning 
Formula

Friction Method

Normal DepthSolve For

Input Data

0.011Roughness Coefficient

ft/ft0.004Channel Slope

in8.0Diameter

cfs0.64Discharge

Results

in5.0Normal Depth

ft²0.2Flow Area

ft1.2Wetted Perimeter

in2.3Hydraulic Radius

ft0.65Top Width

in4.5Critical Depth

%62.2Percent Full

ft/ft0.005Critical Slope

ft/s2.81Velocity

ft0.12Velocity Head

ft0.54Specific Energy

0.833Froude Number

cfs0.97Maximum Discharge

cfs0.90Discharge 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

%0.0Normal Depth Over Rise

ft/s0.00Downstream Velocity

ft/s0.00Upstream Velocity

in5.0Normal Depth

in4.5Critical Depth

ft/ft0.004Channel Slope

ft/ft0.005Critical Slope
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A310 DP5

Notes:

PA-53, PA-54, 50% of PA-52 and 50% of PA-55
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A310 DP6

Project Description

Manning 
Formula

Friction Method

Normal DepthSolve For

Input Data

0.011Roughness Coefficient

ft/ft0.004Channel Slope

in10.0Diameter

cfs0.90Discharge

Results

in5.3Normal Depth

ft²0.3Flow Area

ft1.4Wetted Perimeter

in2.6Hydraulic Radius

ft0.83Top Width

in5.0Critical Depth

%52.9Percent Full

ft/ft0.005Critical Slope

ft/s3.07Velocity

ft0.15Velocity Head

ft0.59Specific Energy

0.913Froude Number

cfs1.76Maximum Discharge

cfs1.64Discharge 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

%0.0Normal Depth Over Rise

ft/s0.00Downstream Velocity

ft/s0.00Upstream Velocity

in5.3Normal Depth

in5.0Critical Depth

ft/ft0.004Channel Slope

ft/ft0.005Critical Slope
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A310 DP6

Notes:

PA-53, PA-54, 75% PA-51, PA-52, & PA-55
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A310 DP7

Project Description

Manning 
Formula

Friction Method

Normal DepthSolve For

Input Data

0.011Roughness Coefficient

ft/ft0.007Channel Slope

in8.0Diameter

cfs0.09Discharge

Results

in1.5Normal Depth

ft²0.0Flow Area

ft0.6Wetted Perimeter

in0.9Hydraulic Radius

ft0.52Top Width

in1.6Critical Depth

%18.5Percent Full

ft/ft0.005Critical Slope

ft/s2.02Velocity

ft0.06Velocity Head

ft0.19Specific Energy

1.213Froude Number

cfs1.29Maximum Discharge

cfs1.19Discharge Full

ft/ft0.000Slope Full

SupercriticalFlow Type

GVF Input Data

in0.0Downstream Depth

ft0.0Length

0Number Of Steps

GVF Output Data

in0.0Upstream Depth

N/AProfile Description

ft0.00Profile Headloss

%0.0Average End Depth Over Rise

%18.5Normal Depth Over Rise

ft/sInfinityDownstream Velocity

ft/sInfinityUpstream Velocity

in1.5Normal Depth

in1.6Critical Depth

ft/ft0.007Channel Slope

ft/ft0.005Critical Slope
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A310 DP7

Notes:

PA-50
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A310 DP8

Project Description

Manning 
Formula

Friction Method

Normal DepthSolve For

Input Data

0.011Roughness Coefficient

ft/ft0.006Channel Slope

in8.0Diameter

cfs0.13Discharge

Results

in1.8Normal Depth

ft²0.1Flow Area

ft0.7Wetted Perimeter

in1.1Hydraulic Radius

ft0.56Top Width

in2.0Critical Depth

%23.1Percent Full

ft/ft0.005Critical Slope

ft/s2.13Velocity

ft0.07Velocity Head

ft0.22Specific Energy

1.138Froude Number

cfs1.19Maximum Discharge

cfs1.11Discharge Full

ft/ft0.000Slope Full

SupercriticalFlow Type

GVF Input Data

in0.0Downstream Depth

ft0.0Length

0Number Of Steps

GVF Output Data

in0.0Upstream Depth

N/AProfile Description

ft0.00Profile Headloss

%0.0Average End Depth Over Rise

%23.1Normal Depth Over Rise

ft/sInfinityDownstream Velocity

ft/sInfinityUpstream Velocity

in1.8Normal Depth

in2.0Critical Depth

ft/ft0.006Channel Slope

ft/ft0.005Critical Slope
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A310 DP8

Notes:

PA-47
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A310 DP9

Project Description

Manning 
Formula

Friction Method

Normal DepthSolve For

Input Data

0.011Roughness Coefficient

ft/ft0.004Channel Slope

in8.0Diameter

cfs0.45Discharge

Results

in4.0Normal Depth

ft²0.2Flow Area

ft1.0Wetted Perimeter

in2.0Hydraulic Radius

ft0.67Top Width

in3.8Critical Depth

%49.9Percent Full

ft/ft0.005Critical Slope

ft/s2.59Velocity

ft0.10Velocity Head

ft0.44Specific Energy

0.892Froude 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

%42.5Normal 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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A310 DP9

Notes:

PA-47, PA-48, PA-50, & 25% PA-51
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A310 DP10

Project Description

Manning 
Formula

Friction Method

Normal DepthSolve For

Input Data

0.011Roughness Coefficient

ft/ft0.006Channel Slope

in8.0Diameter

cfs0.13Discharge

Results

in1.8Normal Depth

ft²0.1Flow Area

ft0.7Wetted Perimeter

in1.1Hydraulic Radius

ft0.56Top Width

in2.0Critical Depth

%23.1Percent Full

ft/ft0.005Critical Slope

ft/s2.13Velocity

ft0.07Velocity Head

ft0.22Specific Energy

1.138Froude Number

cfs1.19Maximum Discharge

cfs1.11Discharge Full

ft/ft0.000Slope Full

SupercriticalFlow Type

GVF Input Data

in0.0Downstream Depth

ft0.0Length

0Number Of Steps

GVF Output Data

in0.0Upstream Depth

N/AProfile Description

ft0.00Profile Headloss

%0.0Average End Depth Over Rise

%23.1Normal Depth Over Rise

ft/sInfinityDownstream Velocity

ft/sInfinityUpstream Velocity

in1.8Normal Depth

in2.0Critical Depth

ft/ft0.006Channel Slope

ft/ft0.005Critical Slope
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A310 DP10

Notes:

PA-57
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A310 DP11

Project Description

Manning 
Formula

Friction Method

Normal DepthSolve For

Input Data

0.011Roughness Coefficient

ft/ft0.004Channel Slope

in8.0Diameter

cfs0.32Discharge

Results

in3.3Normal Depth

ft²0.1Flow Area

ft0.9Wetted Perimeter

in1.7Hydraulic Radius

ft0.66Top Width

in3.1Critical Depth

%41.1Percent Full

ft/ft0.005Critical Slope

ft/s2.37Velocity

ft0.09Velocity Head

ft0.36Specific Energy

0.920Froude 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

in3.3Normal Depth

in3.1Critical Depth

ft/ft0.004Channel Slope

ft/ft0.005Critical Slope
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A310 DP11

Notes:

PA-56 & PA-57
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A310 DP11-Alternative

Project Description

Manning 
Formula

Friction Method

Normal DepthSolve For

Input Data

0.011Roughness Coefficient

ft/ft0.004Channel Slope

in8.0Diameter

cfs0.64Discharge

Results

in5.0Normal Depth

ft²0.2Flow Area

ft1.2Wetted Perimeter

in2.3Hydraulic Radius

ft0.65Top Width

in4.5Critical Depth

%62.2Percent Full

ft/ft0.005Critical Slope

ft/s2.81Velocity

ft0.12Velocity Head

ft0.54Specific Energy

0.833Froude Number

cfs0.97Maximum Discharge

cfs0.90Discharge 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

%37.4Normal Depth Over Rise

ft/sInfinityDownstream Velocity

ft/sInfinityUpstream Velocity

in5.0Normal Depth

in4.5Critical Depth

ft/ft0.004Channel Slope

ft/ft0.005Critical Slope
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A310 DP11-Alternative

Notes:

This alternative looks at routing PA-47 and PA-48 north through the commercial planning areas of PA-56 and PA-57.
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A310 DP12-MIN

Project Description

Manning 
Formula

Friction Method

Normal DepthSolve For

Input Data

0.011Roughness Coefficient

ft/ft0.004Channel Slope

in10.0Diameter

cfs1.66Discharge

Results

in8.3Normal Depth

ft²0.5Flow Area

ft1.9Wetted Perimeter

in3.0Hydraulic Radius

ft0.62Top Width

in6.9Critical Depth

%83.3Percent Full

ft/ft0.006Critical Slope

ft/s3.42Velocity

ft0.18Velocity Head

ft0.88Specific Energy

0.683Froude Number

cfs1.76Maximum Discharge

cfs1.64Discharge Full

ft/ft0.004Slope Full

SubcriticalFlow Type

GVF Input Data

in0.0Downstream Depth

ft0.0Length

0Number Of Steps

GVF Output Data

in0.0Upstream Depth

N/AProfile Description

ft0.00Profile Headloss

%0.0Average End Depth Over Rise

%37.4Normal Depth Over Rise

ft/sInfinityDownstream Velocity

ft/sInfinityUpstream Velocity

in8.3Normal Depth

in6.9Critical Depth

ft/ft0.004Channel Slope

ft/ft0.006Critical Slope
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A310 DP12-MIN

Notes:

PA-47, PA-48, PA-50, PA-51, PA-52, PA-53, PA-54, PA-55, PA-56, & PA-57

Evaluate a potential 10" sanitary sewer downstream constructed to a minimum slope of 0.4%.
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A310 DP12-Design

Project Description

Manning 
Formula

Friction Method

Normal DepthSolve For

Input Data

0.011Roughness Coefficient

ft/ft0.005Channel Slope

in10.0Diameter

cfs1.66Discharge

Results

in7.5Normal Depth

ft²0.4Flow Area

ft1.7Wetted Perimeter

in3.0Hydraulic Radius

ft0.73Top Width

in6.9Critical Depth

%74.7Percent Full

ft/ft0.006Critical Slope

ft/s3.80Velocity

ft0.22Velocity Head

ft0.85Specific Energy

0.864Froude Number

cfs1.97Maximum Discharge

cfs1.83Discharge Full

ft/ft0.004Slope Full

SubcriticalFlow Type

GVF Input Data

in0.0Downstream Depth

ft0.0Length

0Number Of Steps

GVF Output Data

in0.0Upstream Depth

N/AProfile Description

ft0.00Profile Headloss

%0.0Average End Depth Over Rise

%68.7Normal Depth Over Rise

ft/sInfinityDownstream Velocity

ft/sInfinityUpstream Velocity

in7.5Normal Depth

in6.9Critical Depth

ft/ft0.005Channel Slope

ft/ft0.006Critical Slope
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A310 DP12-Design
Notes:

PA-47, PA-48, PA-50, PA-51, PA-52, PA-53, PA-54, PA-55, PA-56, & PA-57

Evaluate a potential 10" downstream sanitary sewer constructed to a design slope to maintain velocity and depth ratio.
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A310 DP2 First Creek LS Alt

Project Description

Manning 
Formula

Friction Method

Normal DepthSolve For

Input Data

0.011Roughness Coefficient

ft/ft0.004Channel Slope

in10.0Diameter

cfs1.85Discharge

Results

in9.3Normal Depth

ft²0.5Flow Area

ft2.2Wetted Perimeter

in2.9Hydraulic Radius

ft0.43Top Width

in7.1Critical Depth

%92.7Percent Full

ft/ft0.006Critical Slope

ft/s3.34Velocity

ft0.17Velocity Head

ft0.95Specific Energy

0.532Froude Number

cfs1.76Maximum Discharge

cfs1.64Discharge Full

ft/ft0.005Slope Full

SubcriticalFlow Type

GVF Input Data

in0.0Downstream Depth

ft0.0Length

0Number Of Steps

GVF Output Data

in0.0Upstream Depth

N/AProfile Description

ft0.00Profile Headloss

%0.0Average End Depth Over Rise

%37.4Normal Depth Over Rise

ft/sInfinityDownstream Velocity

ft/sInfinityUpstream Velocity

in9.3Normal Depth

in7.1Critical Depth

ft/ft0.004Channel Slope

ft/ft0.006Critical Slope
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Oval
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Callout
Exceeds design requirements.

jmargraf
Text Box
Understood, however; this would be a temporary situation only until the downstream, gravity system is available to service the site. This has also been updated to the new uses proposed within the site.



A310 DP2 First Creek LS Alt

Notes:

This alternative evaluates "Option 2", which is a temporary lift station pumping effluent to DP 2 for conveyance via the existing 10"
gravity sanitary sewer main within Tibet to the First Creek Lift Station within the Green Valley Ranch Subdivision. This would be a
temporary condition until the gravity main north of 56th Avenue to the Second Creek Lift Station is constructed.
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sdekoski
Callout
Please remove this option 2. This is not an option.

jmargraf
Text Box
We continue to request keeping this option within the report for two reasons, 1) to allow for the potential of the site to be serviced should the downstream entities not allow for the construction of the gravity main and 2) to be consistent with the previously approved GVRE MUR.
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