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Calamar 55+ at Sterling Hills
November 13, 2024

ENGINEER’S STATEMENT

I affirm that this report and plan for the Final drainage design for Sterling Hills Subdivision Filing No. 16
was prepared by me (or under my direct supervision) in accordance with the provisions of the Storm
Drainage Design and Technical Criterial for the owners thereof.  I understand that the City of Aurora does
not and will not assume liability for drainage facilities designed by others.

Scott Brown, PE 0045900 Date
For and on behalf of Galloway & Company, Inc.

DEVELOPER’S CERTIFICATION

“Calamar hereby certifies that the drainage facilities for Sterling Hills Subdivision Filing No. 16 shall be
constructed according to the design presented in this report. I understand that the City of Aurora does not
and will not assume liability for the drainage facilities designed and/or certified by my engineer and that
the City of Aurora reviews drainage plans pursuant to the Municipal Code; but cannot, on behalf of
Sterling Hills Subdivision Filing No. 16, guarantee that final drainage design review will absolve Calamar
and/or their successors and/or assigns of future liability for improper design.”

Authorized Signature Date
Calamar

Note: PDR approval is required prior to Civil Plan Approval.
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A. INTRODUCTION
1. LOCATION
The Calamar 55+ at Sterling Hills project - referred to herein as the ‘site’ or ‘project site’ - is generally

located 0.30 miles east of S Tower Road and 0.50 miles south of E Illif Ave in Aurora, Colorado. The
project site is bordered to the northwest by Sterling Hills Pkwy and a multi-family development; to the
northeast by E Villanova Pl and single-family development; to the southeast by a multi-family
development; to the southwest by E Water Drive. The project site is part of the Southwest Quarter of
Section 27, T. 4 S., R. 66 W. of the 6th P.M., County of Arapahoe, State of Colorado. On the following
page is a Vicinity Map showing the project location and the surrounding area.

2. PROPOSED DEVELOPMENT
The proposed Calamar 55+ at Sterling Hills project site covers ±9.08 acres. Proposed improvements

include a senior assisted-living building, garages, covered and uncovered parking areas, internal
driveways and sidewalk, pedestrian sidewalk connections, wet/dry utilities, retaining walls, and
landscaping areas. Proposed stormwater infrastructure will be private.

3. CHANGES TO MASTER DRAINAGE REPORT
No changes proposed at this time.

4. VARIANCES
A variance is being requested for the maximum velocity in the swale along the southeastern boundary of
the site. Per table 7-2 of the City of Aurora Storm Drainage Design and Technical Criteria Manual, the
maximum allowable velocity for the swale is 7.0 ft/s. The purpose of this swale is to convey the
emergency overflow from the existing 50’ inlets in Villanova Street. There is a significant amount of flow to
these inlets, therefore the emergency overflow is over 230 cfs. With this large amount of flow and the
steep longitudinal slope that is controlled by the existing grades to the southeast of the project site, it is
very difficult to design a grass swale that can convey this amount of flow within the allowable velocity
threshold. The proposed design will include installation of a liner (P550 turf reinforced mat) in order to
create a stable channel even though the velocities will exceed the allowable threshold.

A variance is being requested for the emergency overflow path of the inlet at Design Point 3 because its
emergency overflow path is toward the inlets at Design Points 1 and 4 which have overflow paths into
Design Point 3. The inlet at Design Point 3 will instead be designed to handle two times the 100-year flow
rate to provide redundancy for this low spot and therefore an emergency overflow path is no longer
required.

B. HISTORIC DRAINAGE
1. DESCRIPTION OF PROPERTY AND DRAINAGE BASIN
The Calamar 55+ at Sterling Hills project site covers 9.08 acres, 8.17 acres of which is undeveloped

overlot-graded land and a swale, and 0.91 acres contains a section of E Water Drive and the initial length
of a drainage channel on the west side of E Water Drive. The project pad site was overlot-graded in a
previous development effort. Existing drainage patterns are such that on-site runoff is collected by the
existing swale along the SE edge of the site and is piped under E Water Drive to the drainage channel.
The swale also captures some surface runoff from Subdivision Filing No. 13. Originally the swale was
constructed as a drainage channel named Tributary 440702 but was redesigned and reconstructed with
Final Drainage Study for Subdivision Filing No. 11 (COA #202205) so that flows from Subdivision Filings
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No. 8-10 are piped underneath a swale which now only conveys emergency overflow from the two 50-foot
sump inlets in E Villanova Place. The existing storm sewer main collects flows from Filings 8-10 at the
inlets in E Villanova Pl, Subdivision Filing No. 13, and runoff generated in E Water Drive. Surface runoff
flows from the swale also enter the storm sewer just before the pipe reaches E Water Drive. Combined
on- and off-site flows in the storm sewer are routed under E Water Drive and outfall to the drainage
channel on the southwest side of E Water Drive. The channel ultimately carries all runoff collected to a
sub-regional detention and water quality pond to the west of Subdivision Filing No. 11 designed and
constructed with Final Drainage Report for Subdivision Filing No. 9 (COA #200017) and redesigned with
Final Drainage Report for Sterling Hills West Metropolitan District – Filing No. 11 Detention Pond
Improvements (EDN #220214).

According to the Natural Resources Conservation Service (NRCS) Web Soil Survey, the project site
consists of a mix of soil types and Hydrologic Soil Groups (HSGs) including:

- Nunn Loam, HSG “C”
- Renohill-Buick Loams, HSG “D”

The predominant on-site HSG is “D”. Group D soils have a very slow infiltration rate when thoroughly wet.
These consist chiefly of clays that have a high shrink-swell potential, soils that have a high water table,
soils that have a claypan or clay layer at or near the surface, and soils that are shallow over nearly
impervious material. These soils have a very slow rate of water transmission. See Appendix A for the
soils report for the site.

The project site is located within FEMA Firm Panel 08005C0192L, effective 9/4/2020. The site is
entirely in Zone X of an unnamed creek, aka No Name Creek. Said creek is located to the south of the
project site, and no proposed improvements described in this report will impact the creek or floodplain.
Refer to Appendix A for a FIRMette map of the project location.

There are no irrigation facilities within 100 feet of the project site and proposed development.

Offsite stormwater from Subdivision Filings 8-10 enters the site at the eastern corner, where it is
piped from the inlets in E Villanova Pl and is routed underneath the existing swale. These flows are
considered in the stormwater analysis of the project site since all proposed runoff from the site will be
collected by the same storm sewer main. Emergency overflow from the inlets in Villanova will overtop the
curb and flow south to the swale. A portion of stormwater from Subdivision Filing No. 13 enters the
existing sewer main via piped flows and flows in the swale which drains to an existing inlet on the sewer
main. Runoff flows from Subdivision Filing No. 13 and Subdivision Filing No. 11 that flow into E Water
Drive enter the two 15-foot sump inlets in E Water Drive and combine with piped flows from the existing
storm sewer. Thus these offsite flows are also considered in the project’s total stormwater discharge to
the existing drainage channel southwest of E Water Drive.

Stormwater generated on the project site and travelling through the site ultimately outfalls to the sub-
regional water quality and detention pond west of Subdivision Filing No. 11. This pond was originally
designed in the Master Drainage Plan (MDR) Final Drainage Report for Sterling Hills Subdivision Filing
No. 9 (COA #200017) to capture runoff from Subdivision Filings No. 8, 9, and 10, which Subdivision Filing
No. 16 is a portion of the original Filing No. 9. Since the development of Filing No. 11 additional
subdivisions have been developed and the pond received updates and recertification in 2020 with Final
Drainage Report Sterling Hills West Metropolitan District Filing No. 11 Detention Pond Improvements
(COA #220214FD1) where the pond was rehabilitated to provide water quality and detention for 234.0
acres (including the 9.08 acre project site area) with impervious area of 46.8%. Filing No. 11 assumed
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that the project site would develop with 51.5% impervious area in their tributary calculations. The
proposed Calamar development will continue to utilize this pond to provide water quality and detention for
most of the project site.
C. DESIGN CRITERIA

1. HYDROLOGIC CRITIERIA
For urban catchments that are not complex and are generally 160 acres or less in size, it is

acceptable that the design storm runoff be analyzed using the Rational Method. The Rational Method is
often used when only the peak flow rate or total volume of runoff is needed (e.g., storm sewer sizing or
simple detention basin sizing). The Rational Method was used to estimate the peak flow at each design
point. For preliminary design, no routing (i.e., time attenuation) calculations were completed; this work will
occur at Final Design. When a total flow is reported within this preliminary drainage report, assume it is
simply a summation of all upstream flows.

The Rational Method is based on the Rational Formula:
Q = CiA

Where:
Q = the maximum rate of runoff, cfs
C = a runoff coefficient that is the ratio between the runoff volume from an area and the average rate
of rainfall depth over a given duration for that area
i = average intensity of rainfall in inches per hour for a duration equal to the Time of Concentration (Tc)
A = area, acres

The 2-year and 100-year storm events are the basis for the preliminary drainage system design. The
2-year storm is considered the minor storm event. It has a fifty percent probability of exceedance during
any given year. The 100-year storm is considered the major storm event. It has a one percent probability
of exceedance during any given year. The following depths were used as the one-hour point precipitation
depths in the Rational Method calculation per City of Aurora Storm Drainage Design and Technical
Criteria and NOAA Atlas 14: 0.86 inches for the 2-year event; 2.43 inches for the 100-year event. See
Appendix B for Rational Method calculations and peak flows for each storm event at each design point. A
table of point precipitation frequency estimates from NOAA Atlas 14 is included in Appendix A.

Detention volume for on-site runoff was calculated using Mile High Flood District’s Detention
spreadsheet, MHFD-Detention v4.06.

2. HYDRAULIC CRITERIA
Street inlets within the Calamar 55+ at Sterling Hills project site will be sized in the Final Drainage

Report using the Mile High Flood District Street and Inlet Hydraulics workbook, MHFD-Inlet v5.03. Pipes
will be sized using Bentley FlowMaster. The system will be sized using the 2-year event and 100-year
events. The 2-year drainage system, at a minimum, must be designed to transport runoff from the 2-year
recurrence interval storm event with minimal disruption to the urban environment. The 100-year drainage
system, as a minimum, must be designed to convey runoff from the 100-year recurrence interval flood to
minimize life hazards and health, damage to structures, and interruption to traffic and services. All
proposed storm infrastructure will be privately owned and maintained by the property owner.

Preliminary sizing of the water quality and detention pond was done using Mile High Flood District’s
Detention spreadsheet, MHFD-Detention v4.06.



Calamar 55+ at Sterling Hills
November 13, 2024

Galloway & Company, Inc. Page 7 of 12

Hydraulic analysis of the proposed storm system (inlets and pipes) will be conducted as part of Final
Design and included in the Final Drainage Report.

D. DRAINAGE PLAN
1. GENERAL CONCEPT
The proposed development is divided into 16 basins. The site will ultimately consist of ground

covered by pavement, rooftop, and landscaping. Runoff from B, C and D basins will be conveyed by curb
and gutter to inlets, then routed to the existing storm sewer main along the southeast edge of the project
site. Runoff from A basins will drain to proposed Pond A, and emergency overflows will travel to the
existing swale. Proposed Pond A will provide full-spectrum detention for all A basins so that the proposed
development does not exceed the planned tributary percent impervious area to the sub-regional  pond
calculated in Final Drainage Report Sterling Hills West Metropolitan District Filing No. 11 Detention Pond
Improvements (COA #220214FD1). The proposed site imperviousness listed in Filing No. 11 is 51.5%,
which is less than the percent impervious of 58.2% proposed in this report. Therefore, a small amount of
full-spectrum detention is needed on-site to reduce the impervious area the proposed development
contributes to the existing sub-regional pond. Outflows from the pond will be piped to the existing storm
sewer along the southeast side of the site. Further discussion is found on page 11. Runoff from D basins
will either be collected by an existing modified Type D inlet at the south corner of the pad area of the site
or will follow existing drainage patterns in E Water Drive and enter the existing storm sewer at the existing
sump inlets in E Water Drive. All runoff from the project site captured by storm sewer ultimately
discharges to the downstream sub-regional detention pond re-designed in Filing No. 11 to the west which
is maintained by the Sterling Hills West Metropolitan District. This proposed drainage plan will not
adversely affect downstream or upstream developments and maintains drainage patterns described in the
MDR Filing No. 9 (COA #200017).

2. SPECIFIC DETAILS
The following is a detailed description of the proposed on-site developed drainage patterns and off-

site patterns. Refer to the Preliminary Drainage Plans submitted separately from this report.

Basin A-1 (0.26 ac, Q2 = 0.4 cfs, Q100 = 1.2 cfs): a basin located in the northwest corner of the project
site. It is comprised of landscape area, asphalt paving, sidewalks, and some roof area. Runoff in this
basin is generally conveyed via sheet flow and curb and gutter to a proposed Type 13 sump inlet in the
street at Design Point 1. Runoff collected here is routed to the inlet at Design Point 3. Emergency flows
will bypass the inlet and flow to the proposed inlet at Design Point 3 in Basin A-3.

Basin A-2 (0.07 ac, Q2 = 0.1 cfs, Q100 = 0.2 cfs): a basin located on the north side of the site. It is
comprised primarily of landscape area. Runoff in this basin is generally conveyed via sheet flow and
drainage swales to a proposed landscape inlet in a sump at Design Point 2. Runoff in this basin
combines with flows from Design Point 1 and flow through proposed storm sewer to the inlet at Design
Point 3. Emergency flows will pond until flows cross into Basin A-3 and flow to the proposed inlet at
Design Point 3.

Basin A-3 (0.16 ac, Q2 = 0.3 cfs, Q100 = 0.9 cfs): a basin located on the north of the site, southeast of
Basin A-2. It contains landscape area, paved road and sidewalk area, and some roof area. Runoff in this
basin is generally conveyed via sheet flow and curb and gutter to a proposed Type 13 sump inlet in the
street at Design Point 3. Runoff collected from this basin combines with flows from Design Point 1 and 2
and moves through proposed storm sewer to the proposed inlet at Design Point 4 in Basin A-4.
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Emergency flows will bypass the inlet and flow to the proposed inlet at Design Point 1 in Basin A-1 or the
proposed inlet at Design Point 4 in Basin A-4.

Basin A-4 (0.22 ac, Q2 = 0.4 cfs, Q100 = 1.1 cfs): a basin located on the north of the site, east of Basin A-
3. It contains landscape area, paved road and sidewalk area, and a little roof area. Runoff in this basin is
generally conveyed via sheet flow and curb and gutter to a proposed Type 13 sump inlet in the street at
Design Point 4. Runoff collected from this basin combines with flows from Design Point 3 and moves
through proposed storm sewer to the proposed detention pond at Design Point 7 in Basin A-7.
Emergency flows will bypass the inlet and flow to the proposed inlet at Design Point 3 in Basin A-3.

Basin A-5 (0.11 ac, Q2 = 0.1 cfs, Q100 = 0.2 cfs): a basin located on the north of the site, north of Basin A-
4. It is comprised primarily of landscape area. Runoff in this basin is generally conveyed via sheet flow
and drainage swales to a proposed landscape inlet in a sump at Design Point 5. Runoff in this basin
combines with flows from Design Point 4 and flows through proposed detention pond at Design Point 7.
Emergency flows will pond until flows cross into Basin A-4 and flow to the proposed inlet at Design Point
4.

Basin A-6 (0.26 ac, Q2 = 0.6 cfs, Q100 = 1.7 cfs): a basin located on the north of the site, south of Basins
A-3 and A-4. This area encompasses the norther portion of the roof and will convey flows to the proposed
roof drain system, which will be directly connected to the storm sewer to the north. Runoff collected from
this basin combines with flows from Design Points 4 and 5 and moves through proposed storm sewer to
the proposed detention pond at Design Point 7.

Basin A-7 (0.57 ac, Q2 = 0.3 cfs, Q100 = 0.7 cfs): a basin located in the northeast corner of the site. This
area encompasses the proposed detention pond and is primarily comprised of landscaping. Runoff from
this basin will be conveyed via overland flow the proposed detention pond Design Point 7. Once the
flows have been released from the outlet structure, flows will discharge to the existing 48” public storm
sewer system (EDN #202205) located on the east side of the site. Emergency flows will overtop the pond,
discharge into the existing drainage swale on the east side of the site, and to an existing inlet at Design
Point 14 in Basin D-2.

Basin B-1 (0.57 ac, Q2 = 1.3 cfs, Q100 = 3.8 cfs): located near the center of the project site, this basin
contains the roof area along the inner parking area. Runoff will sheet flow to and be collected by the
proposed roof drain system. This roof drain system will be directly connected to the storm sewer system
located in the center of the project site.

Basin B-2 (1.24 ac, Q2 = 2.3 cfs, Q100 = 6.5 cfs): a basin located in the center of the project site, this
basin contains car port roof area, landscape area, and paved road and sidewalk area. Runoff in this basin
is generally conveyed via sheet flow and curb and gutter to a proposed Type R sump inlet at Design
Point 9. Flows collected by this inlet combine with flows from the roof area of Basin B-1 and are routed
via storm sewer to the manhole in Basin B-3. Emergency flows will flow into Basin B-3 and to the
proposed inlet at Design Point 10.

Basin B-3 (1.19 ac, Q2 = 2.0 cfs, Q100 = 5.7 cfs): a basin located on the east side of the project site. This
basin contains landscape area, car port roofs, paved roads, and sidewalk area. Runoff in this basin is
generally conveyed via sheet flow and curb and gutter to the proposed Type R sump inlet at Design
Point 10. Flows to Design Point 10 combine with flows from Design Points 8 and 9 and are routed
through proposed storm sewer to Design Point B [the existing 48” public storm sewer system (EDN
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#202205)]. Emergency flows will pond until flows cross into Basin D-3 and flow to the existing inlet at
Design Point 15.

Basin C-1 (0.36 ac, Q2 = 0.4 cfs, Q100 = 1.2 cfs): a basin located in the northwest corner of the project
site. This basin contains landscape area, green infrastructure pavement, sidewalks, and a drainage
swale. Runoff in this basin sheet flows to the drainage swale and the concentrated flows are conveyed to
a proposed landscape inlet in a sump at Design Point 11. Flows collected by the proposed inlet will be
conveyed via storm sewer to Design Point C [the existing 48” public storm sewer system (EDN #202205)].
Emergency flows from this area will discharge to the proposed Type 13 inlet in a sump condition located
at Design Point 1 in Basin A-1.

Basin C-2 (0.50 ac, Q2 = 1.2 cfs, Q100 = 3.4 cfs): a basin located in the center of the project site from. This
basin contains the roof area of the western and southern portions of the building. Runoff in this basin
sheet flows to the proposed roof drain system, which will be directly connected to the storm sewer system
that runs along the south face of the building. Flows from the basin will combine with flows from Basin C-1
and flow through the storm sewer system to Design Point C [the existing 48” public storm sewer system
(EDN #202205)].

Basin D-1 (1.24 ac, Q2 = 1.1 cfs, Q100 = 3.1 cfs): located along southwest edge of the project site, this
basin contains landscape area and an existing paved road area for East Water Drive. Runoff from this
basin sheet flows to the existing curb and gutter, which conveys concentrated flows to an existing Type R
inlet located in a sump at Design Point 13. Flows continue through existing storm sewer to Design Point
15.

Basin D-2 (0.68 ac, Q2 = 0.2 cfs, Q100 = 0.7 cfs): a basin located on the east side of the project site, it
contains landscape area for the west portion of the existing drainage swale. Runoff from this basin will be
conveyed via overland flow to the swale and then to an existing inlet at Design Point 14. Emergency
flows will pond until crossing into Basin D-3, located in East Water Drive, to the existing inlet at Design
Point 15.

Basin D-3 (0.72 ac, Q2 = 0.9 cfs, Q100 = 2.4 cfs): a basin located in the southeast corner of the project
site. This basin contains landscaping, paved roads, and sidewalks. Runoff from this basin is generally
conveyed by curb and gutter to the existing 15’ Type R inlet at Design Point 15 on the north side of E
Water Drive. Flows from the Basin will combine with flows from Basins D-1 and D-2. Additional offsite
flows from Subdivision Filing No. 11 and Filing No. 13 are collected by the existing inlet at Design Point
15 to combine with runoff collected from Basin D-3. Flows continue through existing storm sewer to the
existing 15’ Type R inlet at Design Point D, which collects additional offsite flows before continuing to
Basin E-1. Emergency flows at the existing inlets will overtop the curb and flow into the swale or drainage
channel.

Basin E-1 (0.92 ac, Q2 = 0.4 cfs, Q100 = 1.2 cfs): a basin comprised of the project site area south of E
Water Drive, it consists of undeveloped land and a drainage channel. Runoff from this basin sheet flows
to the drainage channel and concentrated flows combine with outfalling flows from Design Point A, B, C,
and D and travel west via open channel to Design Point E and ultimately the sub-regional detention
pond.

Currently the two existing 50-foot Type R sump inlets in E Villanova Place cannot capture all of
the 100-year flows in the major event (230.3 cfs at Design Point A) which leads to flows overtopping the



Calamar 55+ at Sterling Hills
November 13, 2024

Galloway & Company, Inc. Page 10 of 12

south-side curb and flowing into the existing swale. Using the MHFD-Inlet spreadsheet to calculate one
inlet capacity, 10.1 inches of ponding is needed for each inlet to capture all 100-year flows, however, the
current ponding depth is 0.5 inches less (9.6 inches of ponding) and thus flows overtop into the swale.
See Appendix C for inlet capacity calculations. To create the ponding depth needed, a small berm will be
graded behind the south-side inlet in-between the sidewalk and the existing swale. To provide protection
for the swale in the emergency condition when emergency flows from E Villanova Place overtops the
proposed berm, Galloway proposes lining the swale with turf reinforcement mat (TRM), specifically
RollMax P550 from North American Green. Channel stabilization calculations are provided in Appendix C,
and cross-sections of the swale are shown on the accompanying Preliminary Drainage Plans.

The proposed full spectrum detention pond, Pond A, will be located in Basin A-7 and will be
designed to provide WQ, EURV, and 100-year detention for all A basins, which covers 1.66 acres and is
53.3% impervious. This is such that the impervious area the whole project site contributes to the sub-
regional detention pond is no more than the impervious area assumed of the site in Filing No. 11
Detention Pond Improvements (COA #220214FD1). Providing full-spectrum detention for all A basins
removes 0.89 acres of impervious area (1.66 acres * 53.5% impervious) contributing runoff to the sub-
regional pond, making it so that the project site only contributes 4.36 acres of impervious area (7.41 acres
* 58.9% impervious). This is less impervious area than Filing No. 11 assumed for the project site in the
pond rehabilitation calculations which was 4.67 acres (9.08 acres *51.5%). Therefore, the proposed site
conforms to the rehabilitated capacity of the sub-regional pond.

Since the site is within an airport influence zone, so the pond is required to drain within 48 hours.
Pond A will hold 0.030 ac-ft for the WQCV and release it in 24 hours, 0.085 ac-ft for the EURV+WQCV
and release it in 40 hours, and 0.153 ac-ft for the total 100-year volume releasing in 48 hours. Outflow will
be released through an outlet structure that includes an orifice plate to control EURV and WQ release
rates, and an outlet pipe with a restrictor plate to control the 100-year release rate. These elements will
be included in Final Design. Emergency overflow from Pond A will overtop the southeast bank and flow
into Basin D-1 and the existing swale, onto the existing modified Type D inlet. Pond A will be privately
owned and maintained by the property owner. Calculations for Pond A are provided in Appendix C.

For the total flows released from the Site, please refer to the table below:
Discharged From 100-year Flows [cfs]

Site 19.2
Pond A 2.0

Total from Proposed Site 21.2
Allowed from Site based on the approved Final

Drainage Plan for Filing No. 14 55.7

Permanent stormwater control measures (SCMs) utilized with the proposed development include
the proposed Pond A and the existing sub-regional detention pond. Both provide water quality and
detention for the proposed development, as shown in this report’s calculations and in Filing No. 11
Detention Pond Improvements (COA #220214FD1). Bioretention or a sand filter will be included with
Pond A’s final design.
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E. CONCLUSIONS
1. COMPLIANCE WITH STANDARDS
The drainage design presented in the this Preliminary Drainage Report for the proposed Calamar 55+

at Sterling Hills development has been prepared in accordance with the design criteria and presented in
the City of Aurora Storm Drainage Design and Technical Criteria manual and the Mile High Flood District
Urban Storm Drainage Criteria Manual Volume 1, 2 and 3.

2. SUMMARY OF CONCEPTS
The proposed stormwater drainage design presented in this report follows existing drainage patterns and
does not contribute additional runoff to the downstream sub-regional detention pond. The proposed
Calamar 55+ at Sterling Hills development will not adversely affect the downstream and surrounding
developments.

F. LIST OF REFERENCES

1. Final Drainage Report for Sterling Hills Subdivision Filing No. 9, Carroll & Lange, Inc., August 16,
2000.
(COA #200017)

2. Final Drainage Report Sterling Hills West Metropolitan District Filing No. 11 Detention Pond
Improvements, Wright Water Engineers, Inc., March 27, 2020.
(COA #220214FD1)

3. Final Drainage Study for Sterling Hills Subdivision Filing No. 11, Jehn & Associates, Inc., August
8, 2002.
(COA #202205)

4. Flood Insurance Rate Map – Arapahoe County, Colorado and Incorporated Areas Community
Panel No. 08005C0192L, Effective September 4, 2020.

5. Point Precipitation Frequency Estimates – Aurora, Colorado, USA, available through NOAA Atlas
14 Precipitation Frequency Data Server, Retrieved February 2024.

6. Soil Map – Arapahoe County Area, Colorado as available through the Natural Resources
Conservation Service National Cooperative Soil Survey web site via Web Soil Survey 2.0.

7. Sterling Hills Subdivision Filing No. 15 Preliminary Drainage Report, Dewberry & J3, August 16,
2019.
(COA #220133)

8. Storm Drainage Design and Technical Criteria, City of Aurora, Effective November 9, 2023.

9. Urban Storm Drainage Criteria Manual, Mile High Flood District, January 2016 (with current
revisions).
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Custom Soil Resource Report
Map—Hydrologic Soil Group (Sterling Hills Pkwy & Villanova Pl)
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MAP LEGEND MAP INFORMATION

Area of Interest (AOI)
Area of Interest (AOI)

Soils
Soil Rating Polygons

A

A/D

B

B/D

C

C/D

D

Not rated or not available

Soil Rating Lines
A

A/D

B

B/D

C

C/D

D

Not rated or not available

Soil Rating Points
A

A/D

B

B/D

C

C/D

D

Not rated or not available

Water Features
Streams and Canals

Transportation
Rails

Interstate Highways

US Routes

Major Roads

Local Roads

Background
Aerial Photography

The soil surveys that comprise your AOI were mapped at 
1:20,000.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause 
misunderstanding of the detail of mapping and accuracy of soil 
line placement. The maps do not show the small areas of 
contrasting soils that could have been shown at a more detailed 
scale.

Please rely on the bar scale on each map sheet for map 
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL: 
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator 
projection, which preserves direction and shape but distorts 
distance and area. A projection that preserves area, such as the 
Albers equal-area conic projection, should be used if more 
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as 
of the version date(s) listed below.

Soil Survey Area: Arapahoe County, Colorado
Survey Area Data: Version 19, Aug 24, 2023

Soil map units are labeled (as space allows) for map scales 
1:50,000 or larger.

Date(s) aerial images were photographed: Mar 1, 2023—Sep 1, 
2023

The orthophoto or other base map on which the soil lines were 
compiled and digitized probably differs from the background 
imagery displayed on these maps. As a result, some minor 
shifting of map unit boundaries may be evident.

Custom Soil Resource Report
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Table—Hydrologic Soil Group (Sterling Hills Pkwy & Villanova Pl)

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI

NlB Nunn loam, 1 to 3 
percent slopes

C 0.2 1.9%

RhD Renohill-Buick loams, 3 
to 9 percent slopes

D 8.9 98.1%

Totals for Area of Interest 9.1 100.0%

Rating Options—Hydrologic Soil Group (Sterling Hills Pkwy & 
Villanova Pl)

Aggregation Method: Dominant Condition

Component Percent Cutoff: None Specified 

Tie-break Rule: Higher

Custom Soil Resource Report
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NOAA Atlas 14, Volume 8, Version 2
Location name: Aurora, Colorado, USA*
Latitude: 39.6694°, Longitude: -104.7669°

Elevation: 5618 ft**
* source: ESRI Maps

** source: USGS

POINT PRECIPITATION FREQUENCY ESTIMATES

Sanja Perica, Deborah Martin, Sandra Pavlovic, Ishani Roy, Michael St. Laurent, Carl Trypaluk, Dale
Unruh, Michael Yekta, Geoffery Bonnin

NOAA, National Weather Service, Silver Spring, Maryland

PF_tabular | PF_graphical | Maps_&_aerials

PF tabular

PDS-based point precipitation frequency estimates with 90% confidence intervals (in inches)1

Duration
Average recurrence interval (years)

1 2 5 10 25 50 100 200 500 1000

5-min 0.227
(0.183-0.284)

0.282
(0.226-0.352)

0.377
(0.302-0.473)

0.463
(0.369-0.583)

0.590
(0.458-0.778)

0.696
(0.526-0.926)

0.808
(0.589-1.10)

0.928
(0.649-1.30)

1.10
(0.737-1.57)

1.23
(0.803-1.78)

10-min 0.333
(0.268-0.416)

0.412
(0.331-0.516)

0.553
(0.443-0.692)

0.678
(0.540-0.853)

0.864
(0.671-1.14)

1.02
(0.769-1.36)

1.18
(0.862-1.61)

1.36
(0.950-1.90)

1.61
(1.08-2.30)

1.80
(1.18-2.60)

15-min 0.406
(0.326-0.507)

0.503
(0.404-0.629)

0.674
(0.540-0.844)

0.827
(0.658-1.04)

1.05
(0.818-1.39)

1.24
(0.938-1.65)

1.44
(1.05-1.96)

1.66
(1.16-2.31)

1.96
(1.32-2.80)

2.20
(1.43-3.18)

30-min 0.560
(0.450-0.699)

0.692
(0.556-0.865)

0.924
(0.740-1.16)

1.13
(0.900-1.42)

1.44
(1.12-1.90)

1.69
(1.28-2.25)

1.96
(1.43-2.67)

2.25
(1.57-3.14)

2.66
(1.78-3.81)

2.98
(1.94-4.31)

60-min 0.707
(0.569-0.883)

0.864
(0.695-1.08)

1.14
(0.916-1.43)

1.40
(1.11-1.76)

1.78
(1.38-2.34)

2.09
(1.58-2.79)

2.43
(1.78-3.32)

2.80
(1.96-3.91)

3.32
(2.23-4.75)

3.73
(2.43-5.39)

2-hr 0.854
(0.692-1.06)

1.04
(0.838-1.29)

1.36
(1.10-1.70)

1.66
(1.33-2.08)

2.11
(1.66-2.77)

2.50
(1.90-3.30)

2.90
(2.13-3.92)

3.34
(2.36-4.64)

3.97
(2.69-5.64)

4.48
(2.94-6.41)

3-hr 0.947
(0.769-1.17)

1.14
(0.925-1.41)

1.49
(1.20-1.84)

1.81
(1.46-2.25)

2.30
(1.81-3.00)

2.72
(2.08-3.58)

3.16
(2.34-4.26)

3.65
(2.58-5.03)

4.34
(2.95-6.13)

4.90
(3.23-6.96)

6-hr 1.14
(0.932-1.40)

1.36
(1.12-1.67)

1.77
(1.44-2.17)

2.14
(1.73-2.64)

2.70
(2.14-3.49)

3.17
(2.44-4.13)

3.68
(2.73-4.90)

4.22
(3.01-5.77)

5.00
(3.43-7.00)

5.63
(3.75-7.93)

12-hr 1.39
(1.15-1.69)

1.67
(1.37-2.03)

2.16
(1.77-2.63)

2.59
(2.11-3.17)

3.22
(2.56-4.11)

3.75
(2.90-4.83)

4.31
(3.22-5.67)

4.90
(3.52-6.61)

5.73
(3.96-7.92)

6.40
(4.29-8.92)

24-hr 1.70
(1.40-2.04)

2.02
(1.67-2.44)

2.57
(2.12-3.11)

3.05
(2.50-3.71)

3.75
(2.99-4.73)

4.32
(3.36-5.50)

4.91
(3.69-6.39)

5.53
(4.00-7.38)

6.40
(4.45-8.74)

7.08
(4.79-9.77)

2-day 2.02
(1.68-2.41)

2.36
(1.97-2.83)

2.95
(2.45-3.54)

3.47
(2.86-4.17)

4.20
(3.37-5.24)

4.80
(3.76-6.05)

5.41
(4.10-6.97)

6.06
(4.41-8.00)

6.95
(4.87-9.40)

7.65
(5.22-10.5)

3-day 2.19
(1.83-2.60)

2.56
(2.14-3.05)

3.19
(2.66-3.81)

3.74
(3.10-4.48)

4.51
(3.63-5.59)

5.13
(4.04-6.43)

5.78
(4.39-7.39)

6.45
(4.71-8.45)

7.36
(5.18-9.89)

8.08
(5.54-11.0)

4-day 2.32
(1.94-2.75)

2.71
(2.28-3.22)

3.38
(2.83-4.03)

3.96
(3.29-4.72)

4.77
(3.84-5.88)

5.41
(4.27-6.75)

6.08
(4.64-7.75)

6.77
(4.96-8.84)

7.71
(5.44-10.3)

8.45
(5.81-11.4)

7-day 2.65
(2.24-3.13)

3.10
(2.61-3.65)

3.84
(3.22-4.54)

4.47
(3.73-5.30)

5.35
(4.34-6.55)

6.05
(4.79-7.49)

6.77
(5.19-8.55)

7.51
(5.53-9.71)

8.51
(6.04-11.3)

9.28
(6.42-12.5)

10-day 2.96
(2.50-3.48)

3.43
(2.90-4.03)

4.21
(3.55-4.95)

4.87
(4.08-5.75)

5.79
(4.71-7.05)

6.52
(5.19-8.03)

7.27
(5.59-9.14)

8.04
(5.94-10.3)

9.07
(6.47-12.0)

9.87
(6.86-13.2)

20-day 3.84
(3.28-4.48)

4.36
(3.71-5.08)

5.22
(4.43-6.10)

5.94
(5.01-6.96)

6.94
(5.68-8.36)

7.73
(6.19-9.42)

8.53
(6.61-10.6)

9.35
(6.97-11.9)

10.4
(7.51-13.6)

11.3
(7.92-14.9)

30-day 4.56
(3.90-5.28)

5.15
(4.40-5.97)

6.12
(5.21-7.12)

6.93
(5.87-8.08)

8.03
(6.59-9.60)

8.89
(7.14-10.8)

9.74
(7.58-12.0)

10.6
(7.94-13.4)

11.7
(8.48-15.2)

12.6
(8.89-16.6)

45-day 5.42
(4.66-6.26)

6.17
(5.29-7.12)

7.36
(6.29-8.51)

8.33
(7.08-9.67)

9.62
(7.91-11.4)

10.6
(8.53-12.7)

11.5
(9.01-14.1)

12.5
(9.37-15.6)

13.7
(9.91-17.6)

14.6
(10.3-19.0)

60-day 6.14
(5.29-7.06)

7.05
(6.06-8.11)

8.49
(7.28-9.79)

9.63
(8.22-11.1)

11.1
(9.16-13.1)

12.2
(9.87-14.6)

13.3
(10.4-16.2)

14.3
(10.8-17.8)

15.6
(11.3-19.9)

16.5
(11.7-21.4)

1 Precipitation frequency (PF) estimates in this table are based on frequency analysis of partial duration series (PDS).

Numbers in parenthesis are PF estimates at lower and upper bounds of the 90% confidence interval. The probability that precipitation frequency
estimates (for a given duration and average recurrence interval) will be greater than the upper bound (or less than the lower bound) is 5%. Estimates at
upper bounds are not checked against probable maximum precipitation (PMP) estimates and may be higher than currently valid PMP values.

Please refer to NOAA Atlas 14 document for more information.

Back to Top
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Calamar Senior Living - Sterling Hills
10/9/2024
________

Subdivision: Sterling Hills Subdivision Filing No. 15 Project Name: Calamar Senior Living - Sterling Hills
Location: User Defined Project No.:

Calculated By: ETA
Checked By: CMV

Date: 8/16/24

A-1 0.26 95% 0.15 52.7% 20% 0.10 7.7% 45% 0.02 2.7% 63.1%
A-2 0.07 95% 0.01 11.1% 20% 0.06 17.7% 45% 0.00 0.0% 28.8%
A-3 0.16 95% 0.12 74.0% 20% 0.03 4.4% 45% 0.00 0.0% 78.4%
A-4 0.22 95% 0.19 79.6% 20% 0.04 3.2% 45% 0.00 0.0% 82.8%
A-5 0.11 95% 0.01 4.3% 20% 0.11 19.1% 45% 0.00 0.0% 23.4%
A-6 0.26 95% 0.26 95.0% 20% 0.00 0.0% 45% 0.00 0.0% 95.0%
A-7 0.57 95% 0.01 2.4% 20% 0.56 19.5% 45% 0.00 0.0% 21.9%

To Proposed Pond 1.66 95% 0.75 42.7% 20% 0.90 10.8% 45% 0.02 0.4% 53.9%
B-1 0.57 95% 0.57 95.0% 20% 0.00 0.0% 45% 0.00 0.0% 95.0%
B-2 1.24 95% 0.99 76.0% 20% 0.25 4.0% 45% 0.00 0.0% 80.0%
B-3 1.19 95% 0.88 70.0% 20% 0.31 5.3% 45% 0.00 0.0% 75.2%
C-1 0.36 95% 0.10 25.9% 20% 0.18 9.9% 45% 0.08 10.5% 46.3%
C-2 0.50 95% 0.50 95.0% 20% 0.00 0.0% 45% 0.00 0.0% 95.0%
D-1 1.24 95% 0.39 29.8% 20% 0.83 13.4% 45% 0.02 0.7% 43.9%
D-2 0.68 95% 0.00 0.0% 20% 0.68 20.0% 45% 0.00 0.0% 20.0%
D-3 0.72 95% 0.40 52.2% 20% 0.32 9.0% 45% 0.00 0.0% 61.2%
E-1 0.92 95% 0.01 1.0% 20% 0.91 19.8% 45% 0.00 0.0% 20.8%

To Regional Pond 7.41 95% 3.83 49.1% 20% 3.48 9.4% 45% 0.10 0.6% 59.1%
Total Site 9.08 95% 4.58 47.9% 20% 4.38 9.7% 45% 0.12 0.6% 58.2%

Weighted %
Imp.

Basins Total
Weighted % Imp.Basin ID Total Area (ac) % Imp. Area (ac)

Grass Pavement

% Imp. Area (ac)
Weighted %

Imp.

Paved Roads/Concrete Walks/ Roofs Landscaping
Weighted %

Imp.
% Imp. Area (ac)

COMPOSITE % IMPERVIOUS CALCULATIONS

CLM000007
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Calamar Senior Living - Sterling Hills
10/9/2024
________

Subdivision: Sterling Hills Subdivision Filing No. 15 Project Name: Calamar Senior Living - Sterling Hills
Location: User Defined Project No.:

Calculated By: ETA
Checked By: CMV

Date: 8/16/24

FINAL
BASIN D.A. Hydrologic Impervious C100 C5 C2 L S Ti L S Cv VEL. Tt COMP. Tc TOTAL Regional Tc Tc

ID (AC) Soils Group (%) (FT) (%) (MIN) (FT) (%) (FPS) (MIN) (MIN) LENGTH (FT) (MIN) (MIN)
A-1 0.26 D 63.1 0.74 0.55 0.50 138 9.4 5.6 0 0.0 20.0 0.0 0.0 5.6 138.0 15.3 5.6
A-2 0.07 D 28.8 0.60 0.27 0.21 17 14.7 2.6 77 2.0 7.0 1.0 1.3 3.9 94.0 21.1 5.0
A-3 0.16 D 78.4 0.80 0.67 0.63 58 5.2 3.5 0 0.0 20.0 0.0 0.0 3.5 58.0 12.7 5.0
A-4 0.22 D 82.8 0.82 0.71 0.68 95 0.7 8.0 0 0.0 20.0 0.0 0.0 8.0 95.0 11.9 8.0
A-5 0.11 D 23.4 0.58 0.23 0.16 17 14.7 2.7 88 5.7 7.0 1.7 0.9 3.6 105.0 22.0 5.0
A-6 0.26 D 95.0 0.87 0.81 0.79 35 2.0 2.5 0 0.0 20.0 0.0 0.0 2.5 35.0 9.9 5.0
A-7 0.57 D 21.9 0.57 0.21 0.15 205 8.3 11.5 0 0.0 7.0 0.0 0.0 11.5 205.0 22.3 11.5

To Proposed Pond 1.66 D 53.9 0.70 0.47 0.42 - - - - - - - - - - - 11.5
B-1 0.57 D 95.0 0.87 0.81 0.79 35 2.0 2.5 0 0.0 20.0 0.0 0.0 2.5 35.0 9.9 5.0
B-2 1.24 D 80.0 0.81 0.69 0.65 151 2.6 6.7 0 0.0 20.0 0.0 0.0 6.7 151.0 12.4 6.7
B-3 1.19 D 75.2 0.79 0.65 0.61 250 6.0 7.2 41 3.5 20.0 3.7 0.2 7.4 291.0 13.2 7.4
C-1 0.36 D 46.3 0.67 0.41 0.35 56 29.0 3.1 124 1.5 20.0 2.4 0.8 3.9 180.0 18.1 5.0
C-2 0.50 D 95.0 0.87 0.81 0.79 35 2.0 2.5 0 0.0 20.0 0.0 0.0 2.5 35.0 9.9 5.0
D-1 1.24 D 43.9 0.66 0.39 0.33 247 9.5 9.7 193 1.8 20.0 2.7 1.2 10.9 440.0 18.5 10.9
D-2 0.68 D 20.0 0.57 0.20 0.14 250 8.8 12.7 366 2.3 7.0 1.1 5.7 18.3 616.0 22.6 18.3
D-3 0.72 D 61.2 0.73 0.53 0.48 250 5.9 9.1 240 1.3 20.0 2.3 1.8 10.9 490.0 15.6 10.9
E-1 0.92 D 20.8 0.57 0.20 0.14 0 0.0 0.0 399 1.0 7.0 0.7 9.5 9.5 399.0 22.5 9.5

To Regional Pond 7.41 D 59.1 0.73 0.52 0.46 - - - - - - - - - - - 18.3
Total Site 9.08 D 58.2 0.72 0.51 0.45 - - - - - - - - - - - 18.3

NOTES:
Ti = (0.395*(1.1 - C5)*(L)^0.5)/((S)^0.33),  S in ft/ft
Tt=L/60V (Velocity From Fig. 501)
Velocity V=Cv*S^0.5,  S in ft/ft
Tregional = (26-17I) + [Lt/(60(14I+9)(St^1/2)]
For Urbanized basins a minimum Tc of 5.0 minutes is required.
For non-urbanized basins a minimum Tc of 10.0 minutes is required

Cv
2.5
5
7

10
15
20

(Tt)

Nearly bare ground
Grassed waterway

Paved areas and shallow paved swales

Type of Land Surface
Heavy Meadow

Tillage/field
Short pasture and lawns

STANDARD FORM SF-2
TIME OF CONCENTRATION

SUB-BASIN Tc CHECK

CLM000007

(URBANIZED BASINS)DATA
INITIAL/OVERLAND (Sheet Flow)

(Ti)
Shallow Concentrated Flows
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Calamar Senior Living - Sterling Hills
10/9/2024
________

Project Name: Calamar Senior Living - Sterling Hills
Subdivision: Sterling Hills Subdivision Filing No. 15 Project No.:

Location: User Defined Calculated By: ETA
Design Storm: P1 = 0.864 inches Checked By: CMV

Date:
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Total flows at DP A
A 67.8 (66.4 CFS upstream tributary from Filing No. 9 Report)

1 A-1 0.26 0.55 5.6 0.15 2.84 0.4 Flows to inlet at DP 1. Then flows through sewer to DP 3.

2 A-2 0.07 0.27 5.0 0.02 2.93 0.1 Flows to inlet at DP 2. Then flows through sewer to DP 3.

3 A-3 0.16 0.67 5.0 0.11 2.93 0.3 Flows to inlet at DP 3.
Total flows in the storm sewer at DP 3 (DP 1,2, 3).

18.3 0.28 1.78 0.5 Flows then move through storm sewer to DP 4.

4 A-4 0.22 0.71 8.0 0.16 2.54 0.4 Flows to inlet at DP 4. Then flows through sewer to DP 7.
Total flows in the storm sewer at DP 4 (DP 1,2, 3, 4).

18.3 0.44 1.78 0.8 Flows then move through storm sewer to DP 7.

5 A-5 0.11 0.23 5.0 0.03 2.93 0.1 Flows to inlet at DP 5. Then flows through sewer to DP 7.

6 A-6 0.26 0.81 5.0 0.21 2.93 0.6 Roof drain flows from DP 6 that are conveyed to DP 7.
Total flows in the storm sewer after DP 4 (DP1, 2, 3, 4, 5, 6).

18.3 0.68 1.78 1.2 Flows then move through storm sewer to Pond at DP 7.

7 A-7 0.57 0.21 11.5 0.12 2.21 0.3 Flows into the pond at DP 7.
Total flows to the pond at DP 7 (DP 1, 2, 3, 4, 5, 6, 7).

18.3 0.80 1.78 1.4 Flows then discharge to the existing storm sewer DP A (EDN202205).
Total flows at DP B

B 71.5

8 B-1 0.57 0.81 5.00 0.46 2.93 1.3 Roof drain flows from DP 8 to the storm sewer downstream of DP 9.

9 B-2 1.24 0.69 6.67 0.86 2.70 2.3 Flows to inlet at DP 9. Then flows through sewer to DP B.

10 B-3 1.19 0.65 7.35 0.77 2.61 2.0 Flows to inlet at DP 10. Then flows through sewer to DP B.
Total flows in the existing storm sewer to DP B (DP 8, 9, 10).

18.3 2.09 1.78 3.7 Flows then move through storm sewer to DP C.

STANDARD FORM SF-3
STORM DRAINAGE SYSTEM DESIGN

(RATIONAL METHOD PROCEDURE)

2-Year

CLM000007

8/16/24

TRAVEL TIMEDIRECT RUNOFF TOTAL RUNOFF STREET PIPE
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𝐼 =  
28.5 ∙ 𝑃1

(10 + 𝑇𝑑)0.786
 Equation 5-1 
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Calamar Senior Living - Sterling Hills
10/9/2024
________

Project Name: Calamar Senior Living - Sterling Hills
Subdivision: Sterling Hills Subdivision Filing No. 15 Project No.:

Location: User Defined Calculated By: ETA
Design Storm: P1 = 0.864 inches Checked By: CMV

Date:
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STANDARD FORM SF-3
STORM DRAINAGE SYSTEM DESIGN

(RATIONAL METHOD PROCEDURE)

2-Year

CLM000007

8/16/24

TRAVEL TIMEDIRECT RUNOFF TOTAL RUNOFF STREET PIPE

Total flows at DP C
C 72.5 Flows then move through storm sewer to DP D.

11 C-1 0.36 0.41 5.00 0.15 2.93 0.4 Flows to inlet at DP 14. Then flows through sewer to DP C.

12 C-2 0.50 0.81 5.00 0.41 2.93 1.2 Roof drain flows from DP 12 that are conveyed to DP C.
Total flows in the storm sewer to DP C (DP 11, 12).

18.3 0.56 1.78 1.0 Flows then move through storm sewer to DP D.
Total flows at DP D

D 74.3

13 D-1 1.24 0.39 10.9 0.48 2.26 1.1 Flows to inlet at DP 13. Then flows through sewer to DP 15.

14 D-2 0.68 0.20 18.3 0.14 1.78 0.2 Flows to inlet at DP 14. Then flows through sewer to DP 15.
Total flows in the storm sewer at DP 14 (DP 13, 14).

18.3 0.62 1.78 1.1 Flows then move through storm sewer to DP D.

15 D-3 0.72 0.53 10.9 0.38 2.26 0.9 Flows to inlet at DP 15.
Total flows in the storm sewer at DP 15 (DP 13, 14, 15).

18.3 1.00 1.78 1.8 Flows then move through storm sewer to DP D.
Total flows at DP E

E 74.6
Flows to  open channel at DP 16

16 E-1 0.92 0.20 9.5 0.18 2.38 0.4
Flows to  open channel at DP 16

18.3 0.18 1.78 0.3
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𝐼 =  
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 Equation 5-1 
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Calamar Senior Living - Sterling Hills
10/9/2024
________

Project Name: Calamar Senior Living - Sterling Hills
Subdivision: Sterling Hills Subdivision Filing No. 15 Project No.:

Location: User Defined Calculated By: ETA
Design Storm: P1 = 2.43 inches Checked By: CMV

Date:
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Total flows at DP A
A 234.3 (230.3 CFS upstream tributary from Filing No. 9 Report)

1 A-1 0.26 0.55 5.6 0.15 7.99 1.2 Flows to inlet at DP 1. Then flows through sewer to DP 3.

2 A-2 0.07 0.27 5.0 0.02 8.24 0.2 Flows to inlet at DP 2. Then flows through sewer to DP 3.

3 A-3 0.16 0.67 5.0 0.11 8.24 0.9 Flows to inlet at DP 3.
Total flows in the storm sewer at DP 3 (DP 1,2, 3).

18.3 0.28 5.00 1.4 Flows then move through storm sewer to DP 4.

4 A-4 0.22 0.71 8.0 0.16 7.14 1.1 Flows to inlet at DP 4. Then flows through sewer to DP 7.
Total flows in the storm sewer at DP 4 (DP 1,2, 3, 4).

18.3 0.44 5.00 2.2 Flows then move through storm sewer to DP 7.

5 A-5 0.11 0.23 5.0 0.03 8.24 0.2 Flows to inlet at DP 5. Then flows through sewer to DP 7.

6 A-6 0.26 0.81 5.0 0.21 8.24 1.7 Roof drain flows from DP 6 that are conveyed to DP 7.
Total flows in the storm sewer after DP 4 (DP1, 2, 3, 4, 5, 6).

18.3 0.68 5.00 3.4 Flows then move through storm sewer to Pond at DP 7.

7 A-7 0.57 0.21 11.5 0.12 6.20 0.7 Flows into the pond at DP 7.
Total flows to the pond at DP 7 (DP 1, 2, 3, 4, 5, 6, 7).

18.3 0.80 5.00 4.0 Flows then discharge to the existing storm sewer DP A (EDN202205).
Total flows at DP B

B 244.8

8 B-1 0.57 0.81 5.00 0.46 8.24 3.8 Roof drain flows from DP 8 to the storm sewer downstream of DP 9.

9 B-2 1.24 0.69 6.67 0.86 7.59 6.5 Flows to inlet at DP 9. Then flows through sewer to DP B.

10 B-3 1.19 0.65 7.35 0.77 7.35 5.7 Flows to inlet at DP 10. Then flows through sewer to DP B.
Total flows in the existing storm sewer to DP B (DP 8, 9, 10).

18.3 2.09 5.00 10.5 Flows then move through storm sewer to DP C.

TOTAL RUNOFF STREET

8/16/24

TRAVEL TIME

(RATIONAL METHOD PROCEDURE)

STANDARD FORM SF-3
STORM DRAINAGE SYSTEM DESIGN

CLM000007

PIPE

100-Year

DIRECT RUNOFF
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𝐼 =  
28.5 ∙ 𝑃1

(10 + 𝑇𝑑)0.786
 Equation 5-1 
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Calamar Senior Living - Sterling Hills
10/9/2024
________

Project Name: Calamar Senior Living - Sterling Hills
Subdivision: Sterling Hills Subdivision Filing No. 15 Project No.:

Location: User Defined Calculated By: ETA
Design Storm: P1 = 2.43 inches Checked By: CMV

Date:
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TOTAL RUNOFF STREET

8/16/24

TRAVEL TIME

(RATIONAL METHOD PROCEDURE)

STANDARD FORM SF-3
STORM DRAINAGE SYSTEM DESIGN

CLM000007

PIPE

100-Year

DIRECT RUNOFF

Total flows at DP C
C 247.6 Flows then move through storm sewer to DP D.

11 C-1 0.36 0.41 5.0 0.15 8.24 1.2 Flows to inlet at DP 14. Then flows through sewer to DP C.

12 C-2 0.50 0.81 5.0 0.41 8.24 3.4 Roof drain flows from DP 12 that are conveyed to DP C.
Total flows in the storm sewer to DP C (DP 11, 12).

18.3 0.56 5.00 2.8 Flows then move through storm sewer to DP D.
Total flows at DP D

D 252.6

13 D-1 1.24 0.39 10.9 0.48 6.36 3.1 Flows to inlet at DP 13. Then flows through sewer to DP 15.

14 D-2 0.68 0.20 18.3 0.14 5.00 0.7 Flows to inlet at DP 14. Then flows through sewer to DP 15.
Total flows in the storm sewer at DP 14 (DP 13, 14).

18.3 0.62 5.00 3.1 Flows then move through storm sewer to DP D.

15 D-3 0.72 0.53 10.9 0.38 6.35 2.4 Flows to inlet at DP 15.
Total flows in the storm sewer at DP 15 (DP 13, 14, 15).

18.3 1.00 5.00 5.0 Flows then move through storm sewer to DP D.
Total flows at DP E

E 253.5
Flows to  open channel at DP 16

16 E-1 0.92 0.20 9.5 0.18 6.71 1.2
Flows to  open channel at DP 16

18.3 0.18 5.00 0.9
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𝐼 =  
28.5 ∙ 𝑃1

(10 + 𝑇𝑑)0.786
 Equation 5-1 

𝐼 ∙ 𝑇



Calamar Senior Living - Sterling Hills
10/23/2024
________

Subdivision: Sterling Hills Subdivision Filing No. 15 Project Name: Calamar Senior Living - Sterling Hills
Location: User Defined Project No.: CLM000007

Calculated By: ETA
Checked By: CMV

Date: 8/16/24

Pond 100
Basin Area % Imp
A-1 0.26 63.1%
A-2 0.07 28.8%
A-3 0.16 78.4%
A-4 0.22 82.8%
A-5 0.11 23.4%
A-6 0.26 95.0%
A-7 0.57 21.9%

Total 1.66 53.9%

DETENTION POND TRIBUTARY AREAS

Page 1 of 1



 

Galloway & Company, Inc.   

APPENDIX C 

Hydraulic Computations



Project:

Basin ID:

P

Depth Increment = ft

Watershed Information Top of Micropool -- 0.00 -- -- -- 0 0.000

Selected BMP Type = EDB 5614 -- 1.00 -- -- -- 1,292 0.030 646 0.015

Watershed Area = 1.66 acres 5615 -- 2.00 -- -- -- 2,028 0.047 2,306 0.053

Watershed Length = 512 ft 5616 -- 3.00 -- -- -- 2,869 0.066 4,754 0.109
Watershed Length to Centroid = 256 ft 5617 -- 4.00 -- -- -- 3,814 0.088 8,096 0.186

Watershed Slope = 0.060 ft/ft 5618 -- 5.00 -- -- -- 4,864 0.112 12,435 0.285
Watershed Imperviousness = 53.90% percent 5619 -- 6.00 -- -- -- 6,171 0.142 17,952 0.412

Percentage Hydrologic Soil Group A = 0.0% percent -- -- -- --
Percentage Hydrologic Soil Group B = 0.0% percent -- -- -- --

Percentage Hydrologic Soil Groups C/D = 100.0% percent -- -- -- --
Target WQCV Drain Time = 24.0 hours Drain Time Too Short -- -- -- --

Location for 1-hr Rainfall Depths = Aurora  - Municipal Center -- -- -- --
-- -- -- --
-- -- -- --

Optional User Overrides -- -- -- --
Water Quality Capture Volume (WQCV) = 0.030 acre-feet acre-feet -- -- -- --

Excess Urban Runoff Volume (EURV) = 0.085 acre-feet acre-feet -- -- -- --
2-yr Runoff Volume (P1 = 0.86 in.) = 0.056 acre-feet 0.86 inches -- -- -- --
5-yr Runoff Volume (P1 = 1.14 in.) = 0.085 acre-feet 1.14 inches -- -- -- --
10-yr Runoff Volume (P1 = 1.4 in.) = 0.117 acre-feet 1.40 inches -- -- -- --

25-yr Runoff Volume (P1 = 1.78 in.) = 0.172 acre-feet 1.78 inches -- -- -- --
50-yr Runoff Volume (P1 = 2.09 in.) = 0.214 acre-feet 2.09 inches -- -- -- --

100-yr Runoff Volume (P1 = 2.43 in.) = 0.265 acre-feet 2.43 inches -- -- -- --
500-yr Runoff Volume (P1 = 3.32 in.) = 0.389 acre-feet 3.32 inches -- -- -- --
Approximate 2-yr Detention Volume = 0.055 acre-feet -- -- -- --
Approximate 5-yr Detention Volume = 0.084 acre-feet -- -- -- --

Approximate 10-yr Detention Volume = 0.101 acre-feet -- -- -- --
Approximate 25-yr Detention Volume = 0.121 acre-feet -- -- -- --
Approximate 50-yr Detention Volume = 0.131 acre-feet -- -- -- --

Approximate 100-yr Detention Volume = 0.153 acre-feet -- -- -- --
-- -- -- --

Define Zones and Basin Geometry -- -- -- --
Zone 1 Volume (WQCV) = 0.030 acre-feet -- -- -- --

Zone 2 Volume (EURV - Zone 1) = 0.055 acre-feet -- -- -- --
Zone 3 Volume (100-year - Zones 1 & 2) = 0.067 acre-feet -- -- -- --

Total Detention Basin Volume = 0.153 acre-feet -- -- -- --
Initial Surcharge Volume (ISV) = user ft 3 -- -- -- --
Initial Surcharge Depth (ISD) = user ft -- -- -- --

Total Available Detention Depth (Htotal) = user ft -- -- -- --
Depth of Trickle Channel (HTC) = user ft -- -- -- --
Slope of Trickle Channel (STC) = user ft/ft -- -- -- --

Slopes of Main Basin Sides (Smain) = user H:V -- -- -- --
Basin Length-to-Width Ratio (RL/W) = user -- -- -- --

-- -- -- --
Initial Surcharge Area (AISV) = user ft 2 -- -- -- --

Surcharge Volume Length (LISV) = user ft -- -- -- --
Surcharge Volume Width (WISV) = user ft -- -- -- --

Depth of Basin Floor (HFLOOR) = user ft -- -- -- --
Length of Basin Floor (LFLOOR) = user ft -- -- -- --
Width of Basin Floor (WFLOOR) = user ft -- -- -- --

Area of Basin Floor (AFLOOR) = user ft 2 -- -- -- --
Volume of Basin Floor (VFLOOR) = user ft 3 -- -- -- --

Depth of Main Basin (HMAIN) = user ft -- -- -- --
Length of Main Basin (LMAIN) = user ft -- -- -- --
Width of Main Basin (WMAIN) = user ft -- -- -- --

Area of Main Basin (AMAIN) = user ft 2 -- -- -- --
Volume of Main Basin (VMAIN) = user ft 3 -- -- -- --

Calculated Total Basin Volume (Vtotal) = user acre-feet -- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --
-- -- -- --

After providing required inputs above including 1-hour rainfall
depths, click 'Run CUHP' to generate runoff hydrographs using

the embedded Colorado Urban Hydrograph Procedure.

Volume
(ft 3)

Volume
(ac-ft)

Area
(acre)

DETENTION BASIN STAGE-STORAGE TABLE BUILDER

Optional
Override

Area (ft 2)
Length

(ft)

Optional
Override
Stage (ft)

Stage
(ft)

Stage - Storage
Description

Area
(ft 2)

Width
(ft)

Calamar - Sterling Hills

Onsite Detention Pond

MHFD-Detention, Version 4.06 (July 2022)

Example Zone Configuration (Retention Pond)

CLM07_Pond A_MHFD-Detention_v4-06.xlsm, Basin 11/8/2024, 7:58 AM



1 User Defined Stage-Area Booleans for Message

1 Equal Stage-Area Inputs Watershed L:W
1 CountA Watershed Lc:L

Watershed Slope
0 Calc_S_TC Booleans for CUHP

1 CUHP Inputs Complete
H_FLOOR 1 CUHP Results Calculated

L_FLOOR_OTHER

0.00 ISV 0.00 ISV
0.00 Floor 0.00 Floor
1.46 Zone 1 (WQCV) 1.46 Zone 1 (WQCV)
2.62 Zone 2 (EURV) 2.62 Zone 2 (EURV)
3.60 Zone 3 (100-year) 3.60 Zone 3 (100-year)

DETENTION BASIN STAGE-STORAGE TABLE BUILDER
MHFD-Detention, Version 4.06 (July 2022)
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CLM07_Pond A_MHFD-Detention_v4-06.xlsm, Basin 10/23/2024, 3:52 PM



Project:
Inlet ID:

Gutter Geometry:
Maximum Allowable Width for Spread Behind Curb TBACK = 13.0 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) SBACK = 0.015 ft/ft
Manning's Roughness Behind Curb (typically between 0.012 and 0.020) nBACK = 0.012

Height of Curb at Gutter Flow Line HCURB = 6.00 inches
Distance from Curb Face to Street Crown TCROWN = 23.2 ft
Gutter Width W = 2.00 ft
Street Transverse Slope SX = 0.035 ft/ft
Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) SW = 0.083 ft/ft
Street Longitudinal Slope - Enter 0 for sump condition SO = 0.000 ft/ft
Manning's Roughness for Street Section (typically between 0.012 and 0.020) nSTREET = 0.012

Minor Storm Major Storm
Max. Allowable Spread for Minor & Major Storm TMAX = 23.2 23.2 ft

Warning 02 Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 7.0 11.0 inches
Check boxes are not applicable in SUMP conditions

MINOR STORM Allowable Capacity is not applicable to Sump Condition Minor Storm Major Storm
MAJOR STORM Allowable Capacity is not applicable to Sump Condition Qallow = SUMP SUMP cfs

MHFD-Inlet, Version 5.03 (August 2023)

ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm)
(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)

Lot 1, Block 1, Sterling Hills Subdivision Filing No. 14
Villanova Inlets

CLM07_Historical_MHFD-Inlet_v5.03.xlsm, Villanova Inlets 2/12/2024, 5:40 PM



 

Design Information (Input) MINOR MAJOR
Type of Inlet Type =
Local Depression (additional to continuous gutter depression 'a' from above) alocal = 3.00 3.00 inches
Number of Unit Inlets (Grate or Curb Opening) No = 1 1  
Water Depth at Flowline (outside of local depression) Ponding Depth = 7.0 10.9 inches
Grate Information MINOR MAJOR
Length of a Unit Grate Lo (G) = N/A N/A feet
Width of a Unit Grate Wo = N/A N/A feet
Open Area Ratio for a Grate (typical values 0.15-0.90) Aratio = N/A N/A
Clogging Factor for a Single Grate (typical value 0.50 - 0.70) Cf (G) = N/A N/A
Grate Weir Coefficient (typical value 2.15 - 3.60) Cw  (G) = N/A N/A
Grate Orifice Coefficient (typical value 0.60 - 0.80) Co (G) = N/A N/A
Curb Opening Information MINOR MAJOR
Length of a Unit Curb Opening Lo (C) = 50.00 50.00 feet
Height of Vertical Curb Opening in Inches Hvert = 6.00 6.00 inches
Height of Curb Orifice Throat in Inches Hthroat = 6.00 6.00 inches
Angle of Throat Theta = 63.40 63.40 degrees
Side Width for Depression Pan (typically the gutter width of 2 feet) Wp = 2.00 2.00 feet
Clogging Factor for a Single Curb Opening (typical value 0.10) Cf (C) = 0.10 0.10
Curb Opening Weir Coefficient (typical value 2.3-3.7) Cw (C) = 3.60 3.60
Curb Opening Orifice Coefficient (typical value 0.60 - 0.70) Co (C) = 0.67 0.67

Low Head Performance Reduction (Calculated) MINOR MAJOR
Depth for Grate Midwidth dGrate = N/A N/A ft
Depth for Curb Opening Weir Equation dCurb = 0.42 0.74 ft
Grated Inlet Performance Reduction Factor for Long Inlets RFGrate = N/A N/A
Curb Opening Performance Reduction Factor for Long Inlets RFCurb = 0.84 1.00
Combination Inlet Performance Reduction Factor for Long Inlets RFCombination = N/A N/A

MINOR MAJOR
Total Inlet Interception Capacity (assumes clogged condition) Qa = 43.3 116.1 cfs
Inlet Capacity IS GOOD for Minor and Major Storms (>Q Peak) Q PEAK REQUIRED = 33.2 115.2 cfs

INLET IN A SUMP OR SAG LOCATION
MHFD-Inlet, Version 5.03 (August 2023)

CDOT Type R Curb Opening

H-Vert
H-Curb

W

Lo (C)

Lo (G)

Wo

WP

CDOT Type R Curb Opening

Override Depths

CLM07_Historical_MHFD-Inlet_v5.03.xlsm, Villanova Inlets 2/12/2024, 5:40 PM



Subdivision: Sterling Hills Filing No. 15 Project Name: Calamar 55+
Location: Aurora, CO Project No.: CLM07

Calculated By: Casey Volt
Checked By: Scott Brown

Date: 8/15/24

Depth (in) Capacity (cfs)
0 0.00
1 0.37
2 1.05
3 1.93
4 2.97
5 4.14
6 5.45
7 6.87
8 7.54
9 8.00

10 8.43
11 8.85
12 9.24

Capacity was calculated using the MHFD Detention v2.35 spreadsheet
Calculation accounts for the both the weir and orifice equations
Calculations include a 50% clogging factor.

Type 13 Inlet Capacity Chart

Type 13 Inlet Capacity
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Type 13 Inlet Capacity

X:\1510000.all\1517903\Excel\Drainage\Master Drainage Report\Master Drainage Calcs.xls Page 1 of 1   8/15/2024

casey_visscher
Text Box
100-year runoff to inlet = 1.2 cfs.

3" depth required + 1" to account for the grate depression = 4"

casey_visscher
Text Box
DP 1

casey_visscher
Rectangle

Edward_Autterson
Text Box
TO BE FINALIZED IN FDR
NOT APPROVED IN PDR



Input
Type of Grate 6" Drop In

Head (ft) 1.5

Properties
Orifice Flow Area (in) 9.98
Orifice Flow Area (ft) 0.07

Weir Flow Perimeter (in) 16.40
Weir Flow Perimeter (ft) 1.37

Solution
Capacity (cfs) 0.41

Capacity (gpm) 182.18

REV 2.1.21

        Nyloplast Inlet Capacity Table
DISCLAIMER: SAFETY FACTORS ARE NOT INCLUDED IN THESE CALCULATIONS. ACTUAL CALCULATIONS SHOULD BE CARRIED OUT AND VERIFIED BY THE
DESIGN ENGINEER TAKING INTO ACCOUNT ALL LOCAL CONDITIONS. NYLOPLAST RECOMMENDS USING A MINIMUM SAFETY FACTOR OF 1.25 FOR PAVED
AREAS AND 2.0 FOR TURF AREAS.  ADS/NYLOPLAST IS NOT RESPONSIBLE FOR MISUSE OF THIS TOOL.

casey_visscher
Text Box
DP 2

casey_visscher
Text Box
100-year runoff to inlet = 0.1 cfs.

Edward_Autterson
Text Box
TO BE FINALIZED IN FDR
NOT APPROVED IN PDR



Input
Type of Grate 6" Drop In

Head (ft) 0.1

Properties
Orifice Flow Area (in) 9.98
Orifice Flow Area (ft) 0.07

Weir Flow Perimeter (in) 16.40
Weir Flow Perimeter (ft) 1.37

Solution
Capacity (cfs) 0.10

Capacity (gpm) 47.04

REV 2.1.21

        Nyloplast Inlet Capacity Table
DISCLAIMER: SAFETY FACTORS ARE NOT INCLUDED IN THESE CALCULATIONS. ACTUAL CALCULATIONS SHOULD BE CARRIED OUT AND VERIFIED BY THE
DESIGN ENGINEER TAKING INTO ACCOUNT ALL LOCAL CONDITIONS. NYLOPLAST RECOMMENDS USING A MINIMUM SAFETY FACTOR OF 1.25 FOR PAVED
AREAS AND 2.0 FOR TURF AREAS.  ADS/NYLOPLAST IS NOT RESPONSIBLE FOR MISUSE OF THIS TOOL.

casey_visscher
Text Box
DP 2

casey_visscher
Text Box
Required head/depth for 100-yr flow to inlet (0.1 cfs)

Edward_Autterson
Text Box
TO BE FINALIZED IN FDR
NOT APPROVED IN PDR



Subdivision: Sterling Hills Filing No. 15 Project Name: Calamar 55+
Location: Aurora, CO Project No.: CLM07

Calculated By: Casey Volt
Checked By: Scott Brown

Date: 8/15/24

Depth (in) Capacity (cfs)
0 0.00
1 0.37
2 1.05
3 1.93
4 2.97
5 4.14
6 5.45
7 6.87
8 7.54
9 8.00

10 8.43
11 8.85
12 9.24

Capacity was calculated using the MHFD Detention v2.35 spreadsheet
Calculation accounts for the both the weir and orifice equations
Calculations include a 50% clogging factor.

Type 13 Inlet Capacity Chart

Type 13 Inlet Capacity
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Type 13 Inlet Capacity

X:\1510000.all\1517903\Excel\Drainage\Master Drainage Report\Master Drainage Calcs.xls Page 1 of 1   8/15/2024

casey_visscher
Text Box
100-year runoff to inlet = 0.9 cfs.

2" depth required + 1" to account for the grate depression = 3"

2x 100-year runoff to inlet = 1.8 cfs

3" depth required + 1" to account for the grate depression = 4"


casey_visscher
Text Box
DP 3

casey_visscher
Rectangle
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Rectangle
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Text Box
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Subdivision: Sterling Hills Filing No. 15 Project Name: Calamar 55+
Location: Aurora, CO Project No.: CLM07

Calculated By: Casey Volt
Checked By: Scott Brown

Date: 8/15/24

Depth (in) Capacity (cfs)
0 0.00
1 0.37
2 1.05
3 1.93
4 2.97
5 4.14
6 5.45
7 6.87
8 7.54
9 8.00

10 8.43
11 8.85
12 9.24

Capacity was calculated using the MHFD Detention v2.35 spreadsheet
Calculation accounts for the both the weir and orifice equations
Calculations include a 50% clogging factor.

Type 13 Inlet Capacity Chart

Type 13 Inlet Capacity
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casey_visscher
Text Box
100-year runoff to inlet = 1.1 cfs.

3" depth required + 1" to account for the grate depression = 4"

casey_visscher
Text Box
DP 4
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Rectangle
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NOT APPROVED IN PDR



Input
Type of Grate 6" Drop In

Head (ft) 1.5

Properties
Orifice Flow Area (in) 9.98
Orifice Flow Area (ft) 0.07

Weir Flow Perimeter (in) 16.40
Weir Flow Perimeter (ft) 1.37

Solution
Capacity (cfs) 0.41

Capacity (gpm) 182.18

REV 2.1.21

        Nyloplast Inlet Capacity Table
DISCLAIMER: SAFETY FACTORS ARE NOT INCLUDED IN THESE CALCULATIONS. ACTUAL CALCULATIONS SHOULD BE CARRIED OUT AND VERIFIED BY THE
DESIGN ENGINEER TAKING INTO ACCOUNT ALL LOCAL CONDITIONS. NYLOPLAST RECOMMENDS USING A MINIMUM SAFETY FACTOR OF 1.25 FOR PAVED
AREAS AND 2.0 FOR TURF AREAS.  ADS/NYLOPLAST IS NOT RESPONSIBLE FOR MISUSE OF THIS TOOL.

casey_visscher
Text Box
DP 5

casey_visscher
Text Box
100-year runoff to inlet = 0.1 cfs.

Edward_Autterson
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NOT APPROVED IN PDR



Input
Type of Grate 6" Drop In

Head (ft) 0.1

Properties
Orifice Flow Area (in) 9.98
Orifice Flow Area (ft) 0.07

Weir Flow Perimeter (in) 16.40
Weir Flow Perimeter (ft) 1.37

Solution
Capacity (cfs) 0.10

Capacity (gpm) 47.04

REV 2.1.21

        Nyloplast Inlet Capacity Table
DISCLAIMER: SAFETY FACTORS ARE NOT INCLUDED IN THESE CALCULATIONS. ACTUAL CALCULATIONS SHOULD BE CARRIED OUT AND VERIFIED BY THE
DESIGN ENGINEER TAKING INTO ACCOUNT ALL LOCAL CONDITIONS. NYLOPLAST RECOMMENDS USING A MINIMUM SAFETY FACTOR OF 1.25 FOR PAVED
AREAS AND 2.0 FOR TURF AREAS.  ADS/NYLOPLAST IS NOT RESPONSIBLE FOR MISUSE OF THIS TOOL.

casey_visscher
Text Box
DP 5

casey_visscher
Text Box
Required head/depth for 100-yr flow to inlet (0.1 cfs)

Edward_Autterson
Text Box
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NOT APPROVED IN PDR



MHFD-Inlet, Version 5.03 (August 2023)

Worksheet Protected

INLET NAME DP 9 DP 10 User-Defined
Site Type (Urban or Rural) URBAN URBAN
Inlet Application (Street or Area) STREET STREET
Hydraulic Condition In Sump In Sump
Inlet Type CDOT Type R Curb Opening CDOT Type R Curb Opening

USER-DEFINED INPUT
User-Defined Design Flows
Minor QKnown (cfs) 2.3 2.0
Major QKnown (cfs) 6.5 5.7

Bypass (Carry-Over) Flow from Upstream Inlets must be organized from upstream (left) to downstream (right) in order for bypass flows to be linked.
Receive Bypass Flow from: No Bypass Flow Received No Bypass Flow Received
Minor Bypass Flow Received, Qb (cfs) 0.0 0.0
Major Bypass Flow Received, Qb (cfs) 0.0 0.0

Watershed Characteristics
Subcatchment Area (acres)
Percent Impervious
NRCS Soil Type

Watershed Profile
Overland Slope (ft/ft)
Overland Length (ft)
Channel Slope (ft/ft)
Channel Length (ft)

Minor Storm Rainfall Input
Design Storm Return Period, Tr (years)
One-Hour Precipitation, P1 (inches)

Major Storm Rainfall Input
Design Storm Return Period, Tr (years)
One-Hour Precipitation, P1 (inches)

CALCULATED OUTPUT

Minor Total Design Peak Flow, Q (cfs) 2.3 2.0
Major Total Design Peak Flow, Q (cfs) 6.5 5.7
Minor Flow Bypassed Downstream, Qb (cfs) N/A N/A
Major Flow Bypassed Downstream, Qb (cfs) N/A N/A

INLET MANAGEMENT

Edward_Autterson
Text Box
TO BE FINALIZED IN FDR
NOT APPROVED IN PDR



Project:
Inlet ID:

Gutter Geometry:
Maximum Allowable Width for Spread Behind Curb TBACK = 8.0 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) SBACK = 0.040 ft/ft

Warning 01 Manning's Roughness Behind Curb (typically between 0.012 and 0.020) nBACK = 0.035

Height of Curb at Gutter Flow Line HCURB = 6.00 inches
Distance from Curb Face to Street Crown TCROWN = 80.0 ft
Gutter Width W = 1.00 ft
Street Transverse Slope SX = 0.009 ft/ft
Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) SW = 0.083 ft/ft
Street Longitudinal Slope - Enter 0 for sump condition SO = 0.000 ft/ft
Manning's Roughness for Street Section (typically between 0.012 and 0.020) nSTREET = 0.016

Minor Storm Major Storm
Max. Allowable Spread for Minor & Major Storm TMAX = 80.0 80.0 ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 6.0 12.0 inches
Check boxes are not applicable in SUMP conditions

MINOR STORM Allowable Capacity is not applicable to Sump Condition Minor Storm Major Storm
MAJOR STORM Allowable Capacity is not applicable to Sump Condition Qallow = SUMP SUMP cfs

Warning 01:  Manning's n-value does not meet the USDCM recommended design range.

MHFD-Inlet, Version 5.03 (August 2023)
ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm)

(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)
Calamar Aurora - Sterling Hills & Villanova
DP 9

CLM07_MHFD-Inlet_v5.03.xlsm, DP 9 10/9/2024, 11:47 AM
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Design Information (Input) MINOR MAJOR
Type of Inlet Type =
Local Depression (additional to continuous gutter depression 'a' from above) alocal = 3.00 3.00 inches
Number of Unit Inlets (Grate or Curb Opening) No = 1 1
Water Depth at Flowline (outside of local depression) Ponding Depth = 3.2 5.6 inches
Grate Information MINOR MAJOR
Length of a Unit Grate Lo (G) = N/A N/A feet
Width of a Unit Grate Wo = N/A N/A feet
Open Area Ratio for a Grate (typical values 0.15-0.90) Aratio = N/A N/A
Clogging Factor for a Single Grate (typical value 0.50 - 0.70) Cf (G) = N/A N/A
Grate Weir Coefficient (typical value 2.15 - 3.60) Cw  (G) = N/A N/A
Grate Orifice Coefficient (typical value 0.60 - 0.80) Co (G) = N/A N/A
Curb Opening Information MINOR MAJOR
Length of a Unit Curb Opening Lo (C) = 5.00 5.00 feet
Height of Vertical Curb Opening in Inches Hvert = 6.00 6.00 inches
Height of Curb Orifice Throat in Inches Hthroat = 6.00 6.00 inches
Angle of Throat Theta = 63.40 63.40 degrees
Side Width for Depression Pan (typically the gutter width of 2 feet) Wp = 1.00 1.00 feet
Clogging Factor for a Single Curb Opening (typical value 0.10) Cf (C) = 0.10 0.10
Curb Opening Weir Coefficient (typical value 2.3-3.7) Cw (C) = 3.60 3.60
Curb Opening Orifice Coefficient (typical value 0.60 - 0.70) Co (C) = 0.67 0.67

Low Head Performance Reduction (Calculated) MINOR MAJOR
Depth for Grate Midwidth dGrate = N/A N/A ft
Depth for Curb Opening Weir Equation dCurb = 0.19 0.38 ft
Grated Inlet Performance Reduction Factor for Long Inlets RFGrate = N/A N/A
Curb Opening Performance Reduction Factor for Long Inlets RFCurb = 0.96 1.00
Combination Inlet Performance Reduction Factor for Long Inlets RFCombination = N/A N/A

MINOR MAJOR
Total Inlet Interception Capacity (assumes clogged condition) Qa = 1.7 5.2 cfs
WARNING: Inlet Capacity < Q Peak for Minor and Major Storms Q PEAK REQUIRED = 2.3 6.5 cfs

CDOT Type R Curb Opening

INLET IN A SUMP OR SAG LOCATION
MHFD-Inlet, Version 5.03 (August 2023)

H-Vert
H-Curb

W

Lo (C)

Lo (G)

Wo
WP

CDOT Type R Curb Opening

Override Depths

CLM07_MHFD-Inlet_v5.03.xlsm, DP 9 10/9/2024, 11:47 AM
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Project:
Inlet ID:

Gutter Geometry:
Maximum Allowable Width for Spread Behind Curb TBACK = 26.0 ft
Side Slope Behind Curb (leave blank for no conveyance credit behind curb) SBACK = 0.060 ft/ft

Warning 01 Manning's Roughness Behind Curb (typically between 0.012 and 0.020) nBACK = 0.035

Height of Curb at Gutter Flow Line HCURB = 6.00 inches
Distance from Curb Face to Street Crown TCROWN = 60.0 ft
Gutter Width W = 1.00 ft
Street Transverse Slope SX = 0.020 ft/ft
Gutter Cross Slope (typically 2 inches over 24 inches or 0.083 ft/ft) SW = 0.083 ft/ft
Street Longitudinal Slope - Enter 0 for sump condition SO = 0.000 ft/ft
Manning's Roughness for Street Section (typically between 0.012 and 0.020) nSTREET = 0.016

Minor Storm Major Storm
Max. Allowable Spread for Minor & Major Storm TMAX = 60.0 60.0 ft
Max. Allowable Depth at Gutter Flowline for Minor & Major Storm dMAX = 6.0 12.0 inches
Check boxes are not applicable in SUMP conditions

MINOR STORM Allowable Capacity is not applicable to Sump Condition Minor Storm Major Storm
MAJOR STORM Allowable Capacity is not applicable to Sump Condition Qallow = SUMP SUMP cfs

Warning 01:  Manning's n-value does not meet the USDCM recommended design range.

MHFD-Inlet, Version 5.03 (August 2023)
ALLOWABLE CAPACITY FOR ONE-HALF OF STREET (Minor & Major Storm)

(Based on Regulated Criteria for Maximum Allowable Flow Depth and Spread)
Calamar Aurora - Sterling Hills & Villanova
DP 10

CLM07_MHFD-Inlet_v5.03.xlsm, DP 10 10/9/2024, 11:47 AM
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Design Information (Input) MINOR MAJOR
Type of Inlet Type =
Local Depression (additional to continuous gutter depression 'a' from above) alocal = 3.00 3.00 inches
Number of Unit Inlets (Grate or Curb Opening) No = 1 1
Water Depth at Flowline (outside of local depression) Ponding Depth = 3.0 5.1 inches
Grate Information MINOR MAJOR
Length of a Unit Grate Lo (G) = N/A N/A feet
Width of a Unit Grate Wo = N/A N/A feet
Open Area Ratio for a Grate (typical values 0.15-0.90) Aratio = N/A N/A
Clogging Factor for a Single Grate (typical value 0.50 - 0.70) Cf (G) = N/A N/A
Grate Weir Coefficient (typical value 2.15 - 3.60) Cw  (G) = N/A N/A
Grate Orifice Coefficient (typical value 0.60 - 0.80) Co (G) = N/A N/A
Curb Opening Information MINOR MAJOR
Length of a Unit Curb Opening Lo (C) = 5.00 5.00 feet
Height of Vertical Curb Opening in Inches Hvert = 6.00 6.00 inches
Height of Curb Orifice Throat in Inches Hthroat = 6.00 6.00 inches
Angle of Throat Theta = 63.40 63.40 degrees
Side Width for Depression Pan (typically the gutter width of 2 feet) Wp = 1.00 1.00 feet
Clogging Factor for a Single Curb Opening (typical value 0.10) Cf (C) = 0.10 0.10
Curb Opening Weir Coefficient (typical value 2.3-3.7) Cw (C) = 3.60 3.60
Curb Opening Orifice Coefficient (typical value 0.60 - 0.70) Co (C) = 0.67 0.67

Low Head Performance Reduction (Calculated) MINOR MAJOR
Depth for Grate Midwidth dGrate = N/A N/A ft
Depth for Curb Opening Weir Equation dCurb = 0.17 0.34 ft
Grated Inlet Performance Reduction Factor for Long Inlets RFGrate = N/A N/A
Curb Opening Performance Reduction Factor for Long Inlets RFCurb = 0.93 1.00
Combination Inlet Performance Reduction Factor for Long Inlets RFCombination = N/A N/A

MINOR MAJOR
Total Inlet Interception Capacity (assumes clogged condition) Qa = 1.4 4.4 cfs
WARNING: Inlet Capacity < Q Peak for Minor and Major Storms Q PEAK REQUIRED = 2.0 5.7 cfs

CDOT Type R Curb Opening

INLET IN A SUMP OR SAG LOCATION
MHFD-Inlet, Version 5.03 (August 2023)

H-Vert
H-Curb

W

Lo (C)

Lo (G)

Wo
WP

CDOT Type R Curb Opening

Override Depths

CLM07_MHFD-Inlet_v5.03.xlsm, DP 10 10/9/2024, 11:47 AM
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Input
Type of Grate 12" Pedestrian

Head (ft) 0.95

Properties
Orifice Flow Area (in) 50.60
Orifice Flow Area (ft) 0.35

Weir Flow Perimeter (in) 43.25
Weir Flow Perimeter (ft) 3.60

Solution
Capacity (cfs) 1.64

Capacity (gpm) 735.08

REV 2.1.21

        Nyloplast Inlet Capacity Table
DISCLAIMER: SAFETY FACTORS ARE NOT INCLUDED IN THESE CALCULATIONS. ACTUAL CALCULATIONS SHOULD BE CARRIED OUT AND VERIFIED BY THE
DESIGN ENGINEER TAKING INTO ACCOUNT ALL LOCAL CONDITIONS. NYLOPLAST RECOMMENDS USING A MINIMUM SAFETY FACTOR OF 1.25 FOR PAVED
AREAS AND 2.0 FOR TURF AREAS.  ADS/NYLOPLAST IS NOT RESPONSIBLE FOR MISUSE OF THIS TOOL.

casey_visscher
Text Box
DP 11

casey_visscher
Text Box
100-year runoff to inlet = 0.8 cfs.

Edward_Autterson
Text Box
TO BE FINALIZED IN FDR
NOT APPROVED IN PDR



Input
Type of Grate 12" Pedestrian

Head (ft) 0.5

Properties
Orifice Flow Area (in) 50.60
Orifice Flow Area (ft) 0.35

Weir Flow Perimeter (in) 43.25
Weir Flow Perimeter (ft) 3.60

Solution
Capacity (cfs) 1.19

Capacity (gpm) 533.28

REV 2.1.21

        Nyloplast Inlet Capacity Table
DISCLAIMER: SAFETY FACTORS ARE NOT INCLUDED IN THESE CALCULATIONS. ACTUAL CALCULATIONS SHOULD BE CARRIED OUT AND VERIFIED BY THE
DESIGN ENGINEER TAKING INTO ACCOUNT ALL LOCAL CONDITIONS. NYLOPLAST RECOMMENDS USING A MINIMUM SAFETY FACTOR OF 1.25 FOR PAVED
AREAS AND 2.0 FOR TURF AREAS.  ADS/NYLOPLAST IS NOT RESPONSIBLE FOR MISUSE OF THIS TOOL.

Edward_Autterson
Text Box
DP 11

Edward_Autterson
Text Box
100-year runoff to inlet = 0.8 cfs.

Edward_Autterson
Text Box
TO BE FINALIZED IN FDR
NOT APPROVED IN PDR



Project Description

Solve For Headwater Elevation

Input Data

Discharge 1.20 ft³/s

Crest Elevation 0.00 ft

Tailwater Elevation 0.00 ft

Coefficient of Discharge 0.58

Angle 178.86 degrees

Results

Headwater Elevation 0.12 ft

Headwater Height Above Crest 0.12 ft

Tailwater Height Above Crest 0.00 ft

Flow Area 1.41 ft²

Velocity 0.85 ft/s

Wetted Perimeter 23.78 ft

Top Width 23.78 ft

Worksheet for DP 1 Emergency Overflow

10/9/2024 11:55:29 AM
Bentley Systems, Inc.  Haestad Methods Solution CenterBentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]

27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 1of1Page



Project Description

Solve For Headwater Elevation

Input Data

Discharge 0.10 ft³/s

Crest Elevation 0.00 ft

Tailwater Elevation 0.00 ft

Coefficient of Discharge 0.58

Angle 174.67 degrees

Results

Headwater Elevation 0.08 ft

Headwater Height Above Crest 0.08 ft

Tailwater Height Above Crest 0.00 ft

Flow Area 0.14 ft²

Velocity 0.71 ft/s

Wetted Perimeter 3.49 ft

Top Width 3.49 ft

Worksheet for DP 2 Emergency Overflow

8/16/2024 2:17:14 PM
Bentley Systems, Inc.  Haestad Methods Solution CenterBentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]

27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 1of1Page



Project Description

Solve For Headwater Elevation

Input Data

Discharge 0.90 ft³/s

Crest Elevation 0.00 ft

Tailwater Elevation 0.00 ft

Coefficient of Discharge 0.58

Angle 178.86 degrees

Results

Headwater Elevation 0.11 ft

Headwater Height Above Crest 0.11 ft

Tailwater Height Above Crest 0.00 ft

Flow Area 1.12 ft²

Velocity 0.81 ft/s

Wetted Perimeter 21.19 ft

Top Width 21.19 ft

Worksheet for DP 3 Emergency Overflow

10/9/2024 11:56:56 AM
Bentley Systems, Inc.  Haestad Methods Solution CenterBentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]

27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 1of1Page



Project Description

Solve For Headwater Elevation

Input Data

Discharge 1.10 ft³/s

Crest Elevation 0.00 ft

Tailwater Elevation 0.00 ft

Coefficient of Discharge 0.58

Angle 178.86 degrees

Results

Headwater Elevation 0.11 ft

Headwater Height Above Crest 0.11 ft

Tailwater Height Above Crest 0.00 ft

Flow Area 1.31 ft²

Velocity 0.84 ft/s

Wetted Perimeter 22.97 ft

Top Width 22.96 ft

Worksheet for DP 4 Emergency Overflow

10/9/2024 11:59:11 AM
Bentley Systems, Inc.  Haestad Methods Solution CenterBentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]

27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 1of1Page



Project Description

Solve For Headwater Elevation

Input Data

Discharge 0.10 ft³/s

Crest Elevation 0.00 ft

Tailwater Elevation 0.00 ft

Coefficient of Discharge 0.58

Angle 171.00 degrees

Results

Headwater Elevation 0.10 ft

Headwater Height Above Crest 0.10 ft

Tailwater Height Above Crest 0.00 ft

Flow Area 0.13 ft²

Velocity 0.79 ft/s

Wetted Perimeter 2.55 ft

Top Width 2.54 ft

Worksheet for DP 5 Emergency Overflow

8/16/2024 2:17:07 PM
Bentley Systems, Inc.  Haestad Methods Solution CenterBentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]

27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 1of1Page



Project Description

Solve For Headwater Elevation

Input Data

Discharge 6.50 ft³/s

Crest Elevation 0.00 ft

Tailwater Elevation 0.00 ft

Coefficient of Discharge 0.58

Angle 177.28 degrees

Results

Headwater Elevation 0.33 ft

Headwater Height Above Crest 0.33 ft

Tailwater Height Above Crest 0.00 ft

Flow Area 4.57 ft²

Velocity 1.42 ft/s

Wetted Perimeter 27.74 ft

Top Width 27.73 ft

Worksheet for DP 9 Emergency Overflow

10/9/2024 12:56:43 PM
Bentley Systems, Inc.  Haestad Methods Solution CenterBentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]

27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 1of1Page



Project Description

Solve For Headwater Elevation

Input Data

Discharge 5.70 ft³/s

Crest Elevation 0.00 ft

Tailwater Elevation 0.00 ft

Coefficient of Discharge 0.58

Angle 178.82 degrees

Results

Headwater Elevation 0.22 ft

Headwater Height Above Crest 0.22 ft

Tailwater Height Above Crest 0.00 ft

Flow Area 4.86 ft²

Velocity 1.17 ft/s

Wetted Perimeter 43.44 ft

Top Width 43.44 ft

Worksheet for DP 10 Emergency Overflow

10/9/2024 12:57:39 PM
Bentley Systems, Inc.  Haestad Methods Solution CenterBentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]

27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 1of1Page



Project Description

Solve For Headwater Elevation

Input Data

Discharge 0.80 ft³/s

Crest Elevation 0.00 ft

Tailwater Elevation 0.00 ft

Coefficient of Discharge 0.58

Angle 178.67 degrees

Results

Headwater Elevation 0.11 ft

Headwater Height Above Crest 0.11 ft

Tailwater Height Above Crest 0.00 ft

Flow Area 0.99 ft²

Velocity 0.81 ft/s

Wetted Perimeter 18.43 ft

Top Width 18.43 ft

Worksheet for DP 11 Emergency Overflow

8/16/2024 1:57:01 PM
Bentley Systems, Inc.  Haestad Methods Solution CenterBentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]

27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 1of1Page



North American Green
5401 St. Wendel-Cynthiana Rd.
Poseyville, Indiana 47633
Tel. 800.772.2040
>Fax 812.867.0247
www.nagreen.com
ECMDS v7.0

CHANNEL ANALYSIS
> > > Drainage swale (upstream)

Name Drainage swale (upstream)
Discharge 230.3
Channel Slope 0.09
Channel Bottom Width 0
Left Side Slope 4
Right Side Slope 9
Low Flow Liner
Retardence Class D 2-6 in
Vegetation Type Sod Former
Vegetation Density Very Good 80-95%
Soil Type Clay Loam (CL)

P550

P550
Unvegetated

Straight 230.3 cfs 16.09 ft/s 1.48 ft 0.023 3.3 lbs/ft2 8.33 lbs/ft2 0.4 UNSTABLE E

Underlying
Substrate

Straight 230.3 cfs 16.09 ft/s 1.48 ft 0.023 3.6 lbs/ft2 4.11 lbs/ft2 0.88 UNSTABLE E

P550 Reinforced
Vegetation

Straight 230.3 cfs 18.75 ft/s 1.37 ft 0.018 14 lbs/ft2 7.72 lbs/ft2 1.81 STABLE E

Underlying
Substrate

Straight 230.3 cfs 18.75 ft/s 1.37 ft 0.018 5.68 lbs/ft2 3.81 lbs/ft2 1.49 STABLE E

Phase Reach Discharge Velocity
Normal
Depth

Mannings N
Permissible
Shear Stress

Calculated
Shear Stress

Safety
Factor

Remarks
Staple
Pattern

10/25/24, 9:19 AM ECMDS 7.0

https://ecmds.com/project/161841/channel-analysis/271625/show 1/1





Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Roughness Coefficient 0.045

Channel Slope 0.00750 ft/ft

Normal Depth 3.82 ft

Left Side Slope 4.00 ft/ft (H:V)

Right Side Slope 4.00 ft/ft (H:V)

Discharge 251.00 ft³/s

Cross Section Image

Tract A Channel - 100 year

8/14/2024 10:51:35 AM
Bentley Systems, Inc.  Haestad Methods Solution CenterBentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]
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Meeting Name: Drainage Discussion with Aurora Water 
Location: Virtual (Microsoft Teams) 

Date: 12/18/2023 
Re: Sterling Hills – Calamar 55+ 

Attendees:  Richard Ommert, Aurora Water 
  Colin Haggerty, Mile High Flood District 
  Derek Clark, Mile High Flood District 
  Scott Brown, Galloway 
  Casey Visscher, Galloway 
  Lauren Lansford, Galloway 
  

Notes:  Project Introduction 
o (See meeting invite for agenda) 
o There is an existing pond providing detention offsite – 

but only 50% imp was assumed in the PDR for the site 
– so additional water detention will be needed for the 
new site plan. 

o There is an existing channel to the east but flows are 
now piped, swale now conveys emergency overflows. 

 
  Site Discussion 

o We need to accurately calculate the head (checking 
clogging) at the 50-ft inlets to ensure they can capture 
all 100-yr flows 
 Otherwise, we will need to capture our own 

flows and the overflow from the existing swale. 
 Soil riprap (whatever was called out in the PD) 

is fine to line the channel. 
 Once we know if we are exceeding inlet 

capacity we can check the abilities of the 
offsite pond (if it provides WQ or just 
detention) and seek a variance. Otherwise, an 
on-site pond is needed. 

o Per airport zone overlay, drain time in this area is 48 
hours. 

o The site will need a full-spectrum detention pond if one 
is needed on-site. 

 
Note Taker: Lauren Lansford 
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